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Talk yourself into the best. 
President SSB. 

It won't be hard. 
Just tell yourself about the Adams -President's 

finest SSB mobile -and about how you'd enjoy the 
extra range and performance of SSB. 

Take yourself into a President dealer 
and show yourself how beautiful this 
machine would look in your 
machine. 

Remind yourself of the 
total command you'll have 
with the Adams' 19 
controls, push buttons 
and switches... more 
controls than you'd expect to 
find on a top -of- the -line base station. 

And don't forget to point out how the Adams keeps 
an ear out for you on three channels at once -Channel 9 
for emergencies, Channel 19 for the road, and the chan- 
nel of your choice. 

Now clinch the deal by mentioning President's su- 
perior quality in design, electronics and craftsmanship. 

You'll have talked your- 
self into the best. 

And, after all, don't you 
deserve it? 

w 
.. 

C -! 

CAR COURTESY OF VROODER CUSTOM COACH, LOS ANGELES. CALIF. 
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PRESIDEIWTM 
Engineered to be the very best. 

President Elecrronks, Inc. 
16691 Hale Avenue Irvine, CA 92714 (714) 556 -7355 

In Canada: Lectron Radio Sales Ltd., Ontario 
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NEW 
ASTRO- 

CB ANTENNA 

GOES WHERE 
NO CB 
ANTENNA 
HAS GONE 
BEFORE: 
SUPERIOR 
PERFORMANCE FOR 
AUTO, TRUCK, MARINE, 
RV, MOTORCYCLES AND 
HOME USE 

It Mounts On Glass 
Transmits and 

Receives THRU Glass 
Now frorr the AVANTI Research Labora- 

tcries a sleek, 22" full 1/2 wave 
enterna, so unique that it mounts on 

glass, transmits through glass and 
receives through glass...yet requires no 
grounc ing to metal as do conventional 

1/4 wave antennas. No holes to drill...no 
clamps, clips cr magnets to ever mar or 

scratch yo. r car's finish! No more leaks or 
pinched cables to run in through doors, 

windows or trurk. The Astro- Fantom is a 

handsome, low profile antenna that provides 
the ultimate in convenience! 

EASY INSTALLATION. The Astro- Fantom is 
so uncomplicated tt-at installation takes only 

five minutes and requires no tools. It bonds 
securely tc the glass with an all weather tested 
3M press -on adhesive, yet can be quickly trans- 

ferred wren desired. The fiberglass whip 
removes instartly for s-orage, car wash or theft 

protection. 

ONE MOUNT SATISFIES EVERY 
NEED. Astro- Fantom's unique mount attaches 

anywhere there s a me:al framed window. Front, 
side, or rear of vehicle, boat and motorcycle wind- 

shields, even home installation. 

CLEAREST COMMUNICA -IONS Avanti's exclusive space 
age co- irductive'4 ccupliig box actually rejects static and 

interference as it es`ablishes a highly tuned circuit to 
transmit and receive radio signals through the glass. 

FULL 360° SIGNAL. Astro- Fantom's full 1/2 wave 
design eliminates cead spots and directional 

problems found in conventional CB antennas. 

PATEVT PENDING Model AV -200 

Length 22" 

anil antennas 
AVANTI RESEARCH AND DEVELOPMENT, INC. 
340 Stewart Avenue, Addison, IL 60101 
IN CANADA: enbrook lidustries, 
1145 MIH IH5 
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COBRA RE-INVENTS 
THE REMOTE CB. 

The first remote CBs were nothing 
more than a CB transceiver that you 
locked in your trunk and an oversized 
mike that could barely fit in your hand. 

Such was the state of the art when the 
first remotes were introduced. Which 
was why Cobra spent till now improving 
the state of the art. 

Introducing the result. The Cobra 
62XLR. Small enough to go under the 
seat or on the firewall as well as in the 
trunk. Strong enough to take the 
bounces and jolts those early remotes 
couldn't. Powerful enough to punch 
through loud and clear. 

The receiver has automatic gain 
control, switchable noise limiting, plus 
Dual -Gate Mosfet and Monolithic Crystal 
Filter to keep interference to a minimum. 
So the voice you hear always comes 
through loud and clear. 

The streamlined mike puts all the 
controls at your fingertips. Speaker, 
channel selector and squelch are built 
right in. So there's no fiddling around 
while you're driving around. 

And with Cobra's reputation for 
building them right and our nationwide 
network of Service Centers making sure 
they stay that way, you can be pretty 
sure that nobody's ever going to improve 
on the 62XLR. 

Cobra may not have been the first to 
make a remote. But we were the first 
to do it right. 

Punches through loud and clear. 
Cobra Communications Products 
DYNASCAN CORPORATION 

6460 W Cortland St., Chicago, Illinois 60635 
Write for color brochure 

EXPORTERS: Empire Plainview, N Y CANADA: Atlas Electronics Ontario 
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"If youre going to learn 
electronics, you might 
as well learn it right!" 

I 

"Don't settle for less. 
Especially when it comes 
to career training.. because 
everything else in your life 
may depend on it. That's 
why you ought to pick CIE!" 
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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 exclu- 
sively in electronics. 

Meet the Electronics 
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 t h e 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 you build 
yourself- 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 even 
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 need 
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 your 
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 your 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. hi continuing 
surveys, nearly 4 out of 5 CIE gradu- 
ates who take the exam get their 
Licenses! 
For professionals only. 

CIE training is not for the hobby- 
ist. It's for people who are willing to 
roll up their sleeves and go to work 

. to build 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. If it'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 representa- 
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 arc simulated. 

i CIE Cleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

YES . . . I want the best of everything! Send me my FREE CIE school 
catalog- including details about troubleshooting courses -plus my FREE package 
of home study information. EL-01 

Print Name 

Address Apt 

City 

State Zip 

\ge Phone (area code ) 
Check box for G.I. Bill information: Veteran Active Duty 
MAIL TODAY: 
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SHAKESPEARE HAS 

Style No. 176 
Big Stick''CB base antenna 

300 watts power rating , DC 
ground 

125 MPH wind rating 

12 times more capture area at 
60 height 

conductor sealed in fiberglass 
18' height. includes U -bolts for 
mounting to 1'4 and 1!2" pipe 

accepts standard PL259 connector 
and 50 ohm cable 

At a loss 
tor words? 
Big Stick- Antenna gets out 
when the skip gets thick. With its 
unique design, this antenna delivers 
the longest possible range, the 
strongest signal capture area, and 
the lowest radiation angle of any 
omni -directional antenna in its class. 

OnlY two pieces 
make one 
BID Stick 
You can count on Big Stick's 
engineering for performance that'll 
keep you talking. It's the one and 
only two piece antenna that's a 

cinch to install and trouble -free. 

!).S. Patent 
#4,097,870 
QBig Stick has a band spread tuned 

circuit that yields a low SWR across all 40 
channels. (See SWR chart)Olts DC ground 
provision lowers static noise and reduces 
lightning hazard.OSignal loss is prevented 
by its innovative polystyrene air cell dilectric 
structure. ®The silver plated copper braid in 

the decoupling sleeve lowers resistance and 
increases efficiency.®The metal radiator is 
completely protected by a sheath of high 
grade fiberglass. ©Its aluminum mounting 
sleeve includes U -bolts for easy installation. 

@7 Factory designed crimping permanently 
locks the SO 239 connector in position. 

And the connector is sealed and protected 
from the elements. 

30 

25 

F, 20 

15 

10 

SWR CHART /Big Stick ti176 

IIIMMIN __ l_ lllll.__ _ -- 
III- _IIIIIIMIIIII - 

26.9 270 271 272 273 274 
Frequency (Wiz) 
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EUEflE TALKIflGI 
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The principal of "skin effect." A transmitted 
signal, in the form of energy. travels on the surface 
of the metal radiator of an antenna. This occurs 
regardless of the length. density, or thickness of the 

metal radiator. Picture an antenna surface after it 

has been bombarded by millions of tiny particles day 

after day. Dust. dirt. pollutants, salt, chemicals...all 
of them impinging on the surface to create 
obstacles that offer resistance to your transmitted 
signal. Within six months exposure, surface 
resistance on an exposed radiator can rob you of up 

to 20% of your power. 

Tried 
and True! 
Built in the factory so you don't have to 

rebuild it on your roof. Big Stick comes 

in two pieces. Not like the multi -pieced 

antenna puzzle you helped your neighbor 

put up last summer. You know...the one 

with all those radials and that huge bag of 

bolts. The same one that came crashing 

down during the windstorm. 
The Big Stick is super engineered. 

Quick, easy installation allows you more 

time to modulate. High winds or solid 

ice...it's built to keep you talking whatever 

the weather. 

RELAX...the worm's largest Fiberglass 
antenna plant lust made your next antenna. 

METAL ANTENNA SHAKESPEARE 
(TYPICAL) FIBERGLASS ANTENNA 

A speck of dust? 
It's hell in your eye... 
even worse on your 
antenna! 
When its the surface of an antenna that's 

designed to radiate the signal, you're in for 

problems... 
Metal corrodes...fiberglass does not. 

And the fiberglass surface of the Big Stick 
is far less susceptible to pollution and 

contaminants in the environment. 
With a Shakespeare fiberglass 

antenna, surface contamination and crud 

does not mar performance because the 

surface is not the radiator. Instead, the 

radiator is sealed inside the fiberglass 
sheath, which is transparent to radio 

frequencies and lets the signal through 
without interference or distortion. 

200,000 square feet devoted entirely to communications antennas and related fiberglass products, complete with 

advanced testing facilities and laboratories 'or research and development. 

s 
ELECTRONICS AND FIBERGLASS DIVISION 
Antenna Gii oup /P.O. Box 246, Columbia, S.C. 29202 

The Shakespeare Company / Manufacturers of Communication Equipment, Fishing Tackle, 

Industrial Fiberglass, Wonderthread and Specialized Monofilaments, Golf Equipment, Automotive 

Products, Saddlery and Equestrian Accessories, and Marine Taxidermy. 
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Performance that's easy to handle. 
The Motorola" Sys- 

tem 500 Remote CB. The 
first full- featured Remote 
that's easy to handle. It's 
designed to feel natural. 
To operate effortlessly. 
With about as much 
thought as you give to 
shifting gears. 

But what good is a 
Remote that fits your 
hand, if it doesn't fit your needs? The Motorola 
System 500 Remote features a 2 -speed channel 
selector. A local /distance switch that reduces inter- 
ference and background noise. A channel 9 emergency 
switch that puts you in touch with help instantly when 
you need it. 

You also get the CB features you've come to expect 
from Motorola. Like a phase lock -loop synthesizer. 
Power mic. Phosphorescent control labels for easy 
identification. Hot -last channel memory. L.E.D. channel 
readout. And an optional relay which interrupts radio 
audio as CB messages are received. 

As easy as it is to handle and operate, this CB 
is tough to steal. The transceiver chassis is compact - 
easily hidden away in the trunk, under the seat, or 
mounted on the firewall. 

The complete, uncomplicated Motorola System 
500 Remote. Because when you're driving, you've got 
enough to handle. 

MOTOROLA 
CB 

To find the dealer nearest you, write: Market Relations Manager, Motorola, Inc., Automotive Products Division, 1299 East Algonquin Road, Schaumburg, Illinois 60196. 
Motorola is a registered trademark of Motorola Inc. 
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Het 
look me over 

Showcase of New Products 

Shirt Pocket Micro Cassette 
What's 101/2 ounces and delivers 60 
minutes of recording and playback op- 
eration? The answer is Panasonic's new 
RQ -165 AC /battery Micro Cassette re- 

corder. The new unit is a combination 
of compact size, good sound and ver- 
satile performance. Panasonic Model RQ- 
165 also features: Capstan drive which 

CIRCLE 102 ON 
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COUPON 

helps provide constant tape speed; 
built -in condenser microphone; a battery 
recharge system with optional recharge- 
able battery pack RP -094; one -touch re- 
cording and cue and review controls. 
The unit also features Easy -Matic cir- 
cuitry for automatic recording level; 
lockable pause control and LED record/ 
battery indicator. It is equipped with 
AC adaptor /recharger and operates on 
two AA -size batteries. Sells for $99.95. 
Details can be had by writing to Pana- 
sonic, One Panasonic Way, Secaucus, 
NJ 07094. 

Sun -Powered Marine Battery Charger 
Solarex Corporation of Rockville, Mary- 
land presents a new 7 -watt Solar Ener- 
gizer-a marine battery charger that has 
no moving parts and requires no fuel 
other than sunlight. The Solar Energizer 
is invaluable to the boater who wants 
to conserve on -board fuel, since it al- 
lows operation of electrical equipment 
without running the engine or draining 
the battery. It's perfect for sailboats and 
yachts that have no auxiliary power - 
and therefore no generator -yet require 
electricity to operate running lights, com- 
munication equipment, and other elec- 
trical gear. Designed for use with 12- 
volt systems, the Solar Energizer will 
maintain your boat's battery at full 
charge with power left over to, for ex- 
ample, operate an FM or CB transceiver, 
remove thousands of gallons of water 
with a bilge pump, or operate naviga- 

tion lights for hours. It's maintenance two wires to connect. Solar Energizer 

and pollution -free, silent, and fully auto- weighs four pounds and generates 0.6 
amperes of current in full sunlight and 
up to 18 ampere -hours of energy per 
week in an average United States loca- 
tion. Sells for $349. For more informa- 
tion, write to Solarex Corporation, 1335 
Piccard Drive, Rockville, MD 20850. 

Logic Probe 
A new B &K- Precision logic probe is the 
Model DP -50, a multi -family device that 
is compatible with TTL, DTL, RTL, HTL, 
CMOS, MOS and high -noise immunity 
logic (HiNIL). The DP -50 simplifies trou- 
bleshooting and analysis of digital cir- 

matic, charging your battery on sunny cuits by clearly displaying in- circuit ac- 

or overcast days, at dockside or at sea. tivity. Three bright LED indicators dis- 
Installation is simply one hole to drill, play pulse presence and high and low 
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The DR22 -C 
Fully Synthesized General Coverage 

Receiver from McKAY DYMEK 

FEATURES 
Shortwave, CB, ham radio, ships at 
sea, overseas phone calls, etc. 

Hi Fi, SWL, commercial, industrial 
and government uses. 

High level RF front end for excellent inter - 
modulation rejection and sensitivity. 

Low Phase Noise Synthesizer 

Solid state, phase locked, digital 
synthesis tuning. 
Extreme ease of tuning at all 
frequencies. 
No mechanical tuning dial error or 
backlash. 
Switch selectable 4 or 8 kHz RF 
bandwidth. 
Built in monitor speaker with external 
speaker connectors. 
Switchable impulse noise limiters 
for AM and SSB. 

Crystal filters in first and second IF 
amplifiers, ceramic filter in third IF. 

Quartz crystal tuning accuracy at all 

frequencies, no crystals to buy. 

Built in power supply for 110 -120 or 
220 -240 VAC switchable, 50 -60 Hz. 

SPECIFICATIONS 
Frequency coverage: 50 kHz to 29.7 MHz, continuous. Digital synthesis in 5 kHz steps, 

fine tune for ±5 kHz. 

Reception modes: 

Sensitivity for 
for 10 dB S + N /N: 

Selectivity: 

AM Harmonic distortion: 

Frequency stability: 

AM, upper sideband, lower sideband, CW. 

100 kHz 200 kHz 400 kHz -20MHz 20MHz- 29.7MHz 
CW, SSB 5,uV 1.5,uV 0.5uV 0.75MV 

AM 10/IV 3.0/1V 1.O,uV 1.5 uV 

-6dB @ ±2 kHz or ±4 kHz and -60dB @-±5 kHz or-±-14 kHz 

50% modulation = 0.6% T.H.D., 
90% modulation = 1.5% T.H.D. (1 kHz modulation) 

Within i-40 Hz in any 8 hour period at a constant ambient of 25C, 
after 30 minute warm up. 

Circuitry: 

Dimensions & Wt.: 

43 integrated circuits, 18 transistors, 16 FETs and 54 diodes. 

(W x D x H) 17.5 x 14.5 x 5.1 inches. Shpg. Wt. 19 lbs. (8.7 Kg) 

McKay Dymek Co. 
111 South College Ave 
Claremont, CA 91711 

For more information 
write or call today. WSI Sales Company 
Toll Free Kitchener = 800/854-7769 

loCalifornia 
800/472 -1783 

In Canada 
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Great Metropolitan 
Sound Co. Ltd. 
Toronto 
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HEY, LOOK ME OVER 
(Continued from. page 11) 

logic states. The DP -50 will continue 
to indicate pulse presence through its 
maximum frequency of 50 MHz. For 
high -speed or intermittent pulses, the 
DP -50 offers a memory mode to "freeze" 
and store the pulse display. In the pulse 

CIRCLE 85 ON READER 
SERVICE COUPON 

tion, contact B &K- Precision, 6460 W. 
Cortland St., Chicago, IL 60635. 

Low -Price, No- Crystal Scanner 
Regency's new Touch K100, a synthe- 
sized scanner, requires no crystals - 
just simple touch entry of frequencies 
using the special pressure sensitive 
panel. The K100 has 10 channels avail- 
able for storing any of 15,757 possible 
frequencies. It can also search within 
a band for unknown frequencies if the 
user enters the upper and lower limits 
of the search spectrum on the program 
panel. The listener may delay the re- 
sumption of the scan or search process 
to hear a response to a call. Tapping 
"Delay" will keep the scanner on the 
frequency until he is ready to continue 
scanning or searching. In addition to 
showing the operating frequency, the 

mode, short duration pulses are "stretch- 
ed" for a clear visual indication. To en- 
sure that the instrument has no effect 
on the circuit under test, input imped- 
ance is 2 megohms in all modes. The 
B &K- Precision DP -50 is fully overload 
protected and will withstand ±50 VDC 
at the input. Reverse polarity protection 
for the power leads is also 50 volts. 
Sells for $50.00. For additional informa- 
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K100 LED indicators indicate a power 
failure, programming errors, all channel 
lockouts, and status of the scan delay 
function. List priced to sell at $269. 
For additional information, write to Re- 
gency Electronics, Inc., 7707 Records 

St., Indianapolis, IN 46226. 

Cassette Deck with 
Automatic Program 

RT -1125 front loading cassette deck 
from Sharp Electronics has a noise re- 
duction system and the exclusive "Sharp 
Eye" Automatic Program Search System 

CIRCLE 89 ON READER SERVICE COUPON 

(APSS) which enables a user to skip to 
the start of the next song or back to 
the start of the present se'ection. Pack- 
aged in a handsome black cabinet, RT- 
1125 has large VU meters, LED record 
indicator, individual bias and equaliza- 
tion switches, narrow gap permalloy 
head, automatic end -of -tape shut -off, 
servo controlled DC motor, mechanical 
pause control, front panel inputs for 
stereo headphones and microphones 
and a digital tape counter. Wow and 
flutter is 0.09 per cent WRMS, frequency 
response is 40- 13,000 Hz, and Signal/ 
Noise ratio is 56 dB. Suggested retail 
price is $149.95. Get all the facts on 
the RT -1125 and other audio compo- 
nent products by writing to Sharp Elec- 
tronic Corp., 10 Keystone Place, Para- 
mus, NJ 07652. 

Yes, now you can save even more 
when you build an ACE from one 
of our two ACE Models kits. ACE 
is the better solderless breadboard 
from A P Products. There's just no 
faster or easier way of building and 
testing circuits and circuit ideas. 

Part 
No. 

ACE 

Model 
No. 

Tie 
Points 

DIP 

Capacity 
No. 

Buses 
No. 

Posts 
Board 
Size (inches) 

Price 
Each 

923333 200 -K (kit) 728 8 (16s) 2 2 49,6 x 5% $18.95 

923334 201 -K (kit) 1032 12 (14s) 2 2 4% x 7 $24.95 

Order from your A P distributor today. Our distri- 
butor list is growing daily. For the name of the 
distributor nearest you call Toll -Free 800 -321 -9668. 

Send for our complete A P catalog, the Faster and 
Easier Book. 

A P PRODUCTS INCORPORATED 
Box 110.72 Corwin Dr., Painesville, OH 44077 (216) 354 -2101 TWX: 810 -425 -2250 
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Beam Antenna Handbook, 5th Edition 
is the latest revision of the DX antenna 
handbook from William I. Orr (W6SAI) 
and Stuart D. Cowan (W2LX). This book 
covers it all, from theory of signal propa- 
gation, up to hints on installing one of the 
often behemoth beams atop a tower. The 
first chapters deal, in an interesting and 
readable way, with antenna theory that 
other handbooks sometimes make dry and 
untenable. The authors guide their read- 

HANDBOOK You can both build 
and understand DX 
beam antenna arrays. 

Soft Cover 
198 pages 
$4.95 

ers from a layman acquaintance with bas- 
ics into a complete understanding of how 

and why a beam antenna works. The idea 
of parasitic elements arranged about a 
central dipole as reflectors and directors is 
lucidly explained both in easy to follow 
prose and illustrative drawings. If you've 
tried before - and failed - to understand 
beam arrays, give these chapters a try and 
they'll probably set you straight. Matching 
systems and transmission line theory are 
given the same illuminating treatment. By 
the time it comes to building an antenna, 
the reader will have a firm knowledge of 
just what it takes to have everything in- 
volved operating at theoretical perfection. 
Once the theory is down, the Handbook 
treats how to design the physical dimen- 
sions of a beam by applying concepts al- 
ready learned. This is accomplished with 
a minimum of math, and a great deal of 
straightforwardness. Then, from simple 
two and three -element parasitic arrays, 
the reader is introduced to special purpose 
beams. Multiband beams and loading coils 
are covered in minute detail. True special- 
ty items, such as beams made out of 12- 
gauge wire, are also talked about. The 
Handbook also details how to check a 
finished antenna's performance, and the 
test instruments you will need. One worthy 
chapter completely explains everything you 
might need to know in order to construct 
a beam -either from a design in the Hand- 
book or one of your own. If you have ever 
wondered how F/B ratios, boom length, 
etc., can be converted into real, operating 
hardware then these chapters will be in- 
valuable. The Handbook is available for 
$4.95 from Radio Publications, Inc., Box 
149, Wilton, Conn. 06897. 

Semiconductor Reference. The 1978 
edition of the Archer Semiconductor Ref- 
erence and Application Handbook is a 
compilation of data on Radio Shack's 
complete line of Archer -brand semicon- 
ductors. It contains a cross -referencee list- 
ing for replacement of more than 46,000 
transistors, diodes and other interchange- 
able devices. The cross- reference /replace- 
ment listings are totally computer cross - 
referenced for greater accuracy and are 
based on careful analysis of the important 
parameters of the listed devices. Applica- 
tion information, including actual circuit 

Soft cover 
144 pages 
$1.95 

444,444. 

diagrams, is given for most of the listed 
IC's schematics for all clock chips and 
modules, and detailed information is pro- 
vided on the 8080A CPU chip. Also has 
information on the Archer line of display 
and opto- electronic devices. Available ex- 
clusively from Radio Shack stores and 
dealers. 

ATTACH GROUND -STRAP PLACE INSERTER OVER I.C. LOCK INSERTER I C I N S E R T 1 011 TOOL 
E> ( 

rwr, `' 

_. 

36 -40 Pin C OS-SAFE 

Unique new insertion tool. Also aligns bent- 
out pins. A twist of the handle compresses 
the pins to proper .600 inch spacing and 
locks the IC into the tool. Then simply place 
the tool on the socket and depress the 
plunger for instant and accurate insertion. 
Features heavy chrome plating throughout 
for reliable static dissipation. Includes termi- 
nal lug for attachment of ground strap. 

MOS-40 $795 36 -40 PIN CMGS SAFE 

INSERTION TOOL EACH 
MINIMUM BILLING $25.00 ADD SHIPPING CHARGE $1.00 
NEW YORK STATE RESIDENTS ADD APPLICABLE TAX 

O k 
OK MACHINE & TOOL CORPORATION 
3455 CONNER ST., BRONX, N.Y.10475 U.S.A. 

TELEX 125091 

INSERT I.C. 

® 

, 

REMOVE INSERTER 

r 

"LOADED" P.C. BOARD 

.. 

. . 

2 ;P x ' %!ç' 
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DX central 
reporting 

A world of SWL info! 

BY DON JENSEN 

ALMOST EVERY SHORTWAVE listener 
cuts his teeth on English language pro- 
grams. Luckily there are scores of over- 
seas shortwave broadcasters that do 
transmit in English. But, as many of 
these outlets as there are that use 
English in their programming day, you 
are unnecessarily limiting your listen- 
ing adventures if you automatically 
dial out any station not broadcasting in 
"Big E!" 

So, sooner or later, if you are a 
serious SWL, you will want to DX 
those stations which broadcast in other 
languages. And, again fortunately, lis- 
tening to other lingos isn't all as tough 
as you might imagine. 

Key Words. Obviously, you can nev- 
er learn all the languages on short- 
wave. There are hundreds of different 
languages and dialects to be heard on 
SW. Most of the Latin American coun- 

tries use Spanish, and Brazil uses 
Portuguese. In West Africa, French is 
an important tongue. Swahili is spoken 
in a number of countries of eastern 
Africa. Arabic programming is aired 
by stations in North Africa and the 
Middle East. Scores of languages and 
dialects are used by stations in the 
Soviet Union, both for foreign and in- 
ternal transmissions. 

But it is not necessary to be fluent in 
a language to be able to pick out cer- 
tain key words that will allow you to 
identify the station and tell something 
about its programs. 

One good way to familiarize your- 
self with the "sound" of various foreign 
languages is to listen to the regular 
transmissions of some of the major in- 
ternational broadcasters, such as the 
Voice of America. Prior to each trans- 
mission, you can hear announcements 
indicating the language to be used for 
the following programs. 

With some time and effort you will 
eventually come to learn the basic 
sounds of the various languages; 
which ones are soft and musical, which 
harsh and gutteral. You will recognize 
by "sound," the Romance languages, 
the ones that belong to the Germanic - 
Nordic grouping, the Slavic tongues, 
the sing -songy tonal languages of Asia. 

Sounds Familiar. But, of course, you 
probably should learn the meanings of 

a few words in the major languages of 
the world. The words you should con- 
centrate on, at least initially, are those 
often heard as part of the station iden- 
tifications. 

For example, in both Spanish and 
Portuguese, one of these key words is 
transmite (which is pronounced with 
the "A" sound for the last syllable). It 
means just what you probably think it 
does . . . transmits. 

Part of the identification, in Portu- 
guese, of the governmental station at 
Luanda, Angola, is: "... Transmite a 
Radio Nacional." 

Many Spanish language station iden- 
tifications begin with the words, Esta 
es . . . In translation, that means, 
"That is" and is normally followed by 
the name of the station, as in Esta es 
Radio Ecuatorial, Bata, an African sta- 
tion in Equatorial Guinea, a former 
Spanish possession. 

An equivalent in French is Ici. Ra- 
diodiffusion Ivoirenne, the govern- 
mental station in Abidjan, the capital 
of the former French outpost in Af- 
rica, the Ivory Coast, identifies as "Ici 
Abidjan -"Here is Abidjan." 

Other "radio words" are not too dif- 
ficult. In Spanish speaking Latin Amer- 
ican countries, frequencies will be 
given in kilociclos; German -speaking 
stations will use kilohertz, now well 
known to most U.S. listeners. 
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the inside story 
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TAP 

ON 

AUTO 

CIS [C 

Upgrade your SWTPC 6800 system to 12 

Record and playback at 120, 
60 or 30 self -clocking bytes per 
second (extended Kansas City 
Standard) 

1200, 600 or 300 baud data 
terminal interface 

Dual cassette operation 

Compatible with SWTPC cas- 
sette software 

Optional kit permits program 
control of cassettes 

Optional adaptor permits inter- 
facing with any computer 

00 baud with 
PerCom's CIS -30 +dual- cassette /termin 

The CIS -30+ ... four times as fast as SWTPC's AC -30 with the same dual - 
cassette capability ... plus a 1200 -baud data terminal interface ... in a SWTPC 
color -compatible package that's only 1 /10 the size of the AC -30. 

Dependable? The simplicity of Harold Mauch PerCom Data designs says more 
than any well- chosen words. Simply put, for only $79.95 * you get the fastest, most 
dependable dual function interface you can buy for your SWTPC 6800. 

See your nearest dealer or order direct from PerCom. 

PerCom peripherals for personal computing' 

al interface 

PERCOM DATA COMPANY, INC 
DEPT. E 318 BARNES GARLAND. TX 75042 

(214) 272 -3421 
'Kit price. Assembled and tested: 
$99.95 + shipping. Tex. res. add 
5% tax. BAC & MC available. 
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The last word. We thought we'd said it last year. But it 

turns out we spoke too soon. 
The reason for our premature announcement is the Touch 
K500. It's not just more to say, it's almost a whole new 
vocabulary in scanners. With totally new words to 
describe totally new features. For example. 
RAM* Scanning: Program in frequency numbers. Enter 
them into channels. Then scan the channels to hear a call. 
Simple concept. Monumental capability. Because the 
Touch K500 gives you 40 channels to scan any of 15,757 
different frequencies. You need never even mention the 
word "crystals ". 

ROM* Scanning: There 
are no words or numbers 
required. Just choose 
from the three sets of 
frequencies: police, fire, 
or marine and weather. 
Then tap the symbol that 
corresponds to the set 
you've chosen. The red 
light symbol is for police, 
the flame means fire and 
the boat will get you 
marine, weather and 
mobile phones. Next, get ready. The Touch'K500 will 
promptly scan through every common frequency in the 
ROM set. So you can actually scan police calls without 
ever knowing the frequencies, just remember that the red 
light symbol calls the cops. 

U5 

iERT 

9 

PM 
DEIFY EWER 

Search and Store: With a conventional radio you turn the 
tuning dial to seek new signals. With ours you search 
automatically. Besides being easier, our system has some 
definite performance advantages. Because the Touch 
K500 not only covers each frequency individually, it also 
remembers where it heard a call. You can go on searching 
and enjoying. Then later, you can ask the radio to go 
back and recall the frequencies it heard. As always, it 
will respond instantly to your touch. 
Et Cetera: There's a lot more to say about our Touch 
K500: like priority, programmable scan delay, channel 
activity count, remote equipment switching, Weather 
Alert®, and even digital clock with alarm. But enough of 
our speech. There's something more important you 
should hear. That is: 

The Good Words: Try it. When you go to your Regency 
retailer, to see the Touch K500, the best thing he can say 
is: "Try it ". Because after just one touch, you'll know 
you're listening to the scanner from the company that's 
said it all: Regency. 

Touch K500 

Last year we introduced 
the last word in scanners. 

This year 
we've got more to say. 

®ono ,S, -. 

MORE -591 Channels, Search, Store, Time -MORE 
Regency Electronics, Inc. 7707 Records St. Indianapolis, IN 46226 *RAM: Regency Alterable Memory 
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TEACH 
YOURSELF 
THE BASICS... 

ELECTRONICS 
Harry Kybett 
Now you can 
obtain a thor- 
ough working 
knowledge of 
modern electron- 
ics and equipment 

without getting bogged down in a swamp 
of theory and complicated mathematics. 
By concentrating on basic circuit corn- 
ponents-the resistor, diode, transistor, 
capacitor, and inductor -this practical 
guide enables you to progress quickly 
into exciting new areas of electronics... 
and shows you how to design and build 
your own working circuits. 
0-471 -01748 -5 1978 304 pp. $5.95 

BASIC 
FOR 
HOME 
COMPUTERS 

Bob Albrecht, 
LeRoy Finkel, 
& Jerald Brown 

With the development of many low cost 
assemble -it- yourself kits and ready-to- 
go systems, you too can use the com- 
puter as a tool in your home, school, or 
office. This book shows you how to 
read, write, and understand the BASIC 
programming language used in the new 
personal -size microcomputers. In just a 
few days you can learn the complete 
language and do nearly anything you 
want using BASIC programs - without 
any special background or access to a 
computer. You'll find detailed descrip- 
tions of everything from how to get start- 
ed to a list of popular computing maga- 
zines -along with numerous 
applications and games. 
0- 471 -03204 -2 1978 336 pp. $5.95 

These Wiley Self- Teaching Guides are 
easy to use and easy to understand. 
And they're individualized -so you learn 
at your own pace. Objectives, ques- 
tions, and self -tests guide you through 
each step as you discover the basics of 
electronics and computer 
programming. 

Look for these and other STGs at your 
favorite bookstore, or write to Judy 
Wilson, Dept. A 3259. 

JOHN WILEY & SONS, Inc. 
605 Third Avenue 
New York, N.Y. 10016 

In Canada: 22 Worcester Road. Rexdale, Ontario 
Prices subject to change without notice. 

A 3259 -64 
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A look at some medium -weight 
champs - the Koss CM -1010 
speaker system and SAE's 3100 
power amp. By Gordon Sell 

WHEN I THINK OF A SPEAKER and 
amplifier combination I often think of 
a championship boxer who can really 
deliver the of one -two. The amplifier 
is the brain of the outfit. It has to 
dance dodge and weave around a corn - 
plex musical input without stumbling, 
falling flat or getting knocked out by 
surprise transients. Then it must accu- 
rately deal out what it took in, with 
force. The speaker is the muscle and 
glove of the system. It has to be strong 
enough to handle any load put on it 
by the amp and yet have the dexterity 
to deliver that power with absolute pre- 
cision. 

I recently had a chance to ob- 
serve a couple of championship quality 
medium -weights working out - audio 
medium -weights that is: the SAE 
3100 power amp and a pair of Koss 
CM -1010 speakers. They are medium 
weights only in terms of the power 
output and handling capabilities; their 
quality is championship all the way. 

SAE 3100. I've always been a little 
bit nervous around SAE (Scientific 
Audio Electronics, Inc.,) equipment. 

SAE 3100 Power Amplifier 

CIRCLE 62 ON READER SERVICE COUPON 

It looks so professional and I sort of 
of half expect it to reveal some major 
flaw in my electronics training. It's the 
kind of equipment where you really do, 
read the instruction book from cover 
to cover before you take the set out 
of the box. Once you've tried SAE 
equipment however you will realize 
that all such fears are groundless. 

The SAE 3100 is at the bottom 
of a line of power amps that range 
froth the 3100's four watts per channel 
RMS right on up to 400 watts for the 

ELEMENTARY 

2600. The interesting thing is that, ex- 
cept for power output, the specifica- 
tions for all sets are the same. SAE 
seems to belive that you shouldn't have 
to sacrifice quality just because you 
don't need a lot of power. I happen to 
think that's a pretty good philosophy. 

The first thing that strikes you about 
the SAE 3100 is the distinctive string 
of 17 LEDs that make up the power 
indication system. When the center 
LED is lit the power is on and the 
amp is idling without an input. The 
3100 has only two inputs and two 
outputs with no switches. Its volume 
is controlled by the level of input from 
a pre-'amp. The unit gets its power 
from the switched, line -out plug of the 
pre -amp. When the pre -amp is turned 
on the amp will receive power. 

As the input signal increases from 
zero the left- and right -channel LEDs 
light up coresponding to the power be- 
ing put out. These lights are marked 
for power levels (calibrated for an 
8 -ohm load) of .02, .09, .37, 1.5, 6, 
25, 50 and 72 watts per channel RMS, 
with 72 watts representing an overload. 
We found it to be very accurate for 
an LED display; even above 6 watts 
it was within 10%. You can also judge 
frequency response from the lamps 
since they vary in intensity to reflect 
power levels in between. When input- 
ting a 20 to 20,000 Hz test signal the 
lamps didn't flicker from one end of 
the audio spectrum to the other, a 
sure indication of a flat frequency 
response. Indeed the measured fre- 
quency response at 50 watts into 8 

ohms was a mere ±0.1 dB from 20 to 
20,000 Hz with no more than 0.15% 
THD at any frequency. A one -volt in- 
put level was needed to produce a 50- 
watt output. The hum and noise level, 
referenced to the 50 -watt output, was 
a very respectable -95dB. 

As you can see the SAE 3100 is 
really a very simple unit even though 
it uses the most up -to -date technology 
possible. For $350, suggested retail 
price, the 3100 is something to con- 
sider if you want to give your system 
the versatility that an individual power 
amp provides. For more information 
about the SAE 3100 and other 
SAE products circle number 62 on 
the readers service coupon. But, be- 
ware, the SAE "look" and sound can 
be habit forming. 

Kost CM -1010. If you are looking 
for a good "medium- weight" high quai- 
ity speaker to make up with your sys- 
tem you might be interested in the 
Koss CM -1010. Unlike most speakers, 
which utilize acoustic suspension de- 
sign where there is an air -tight seal 
behind the speaker, the Koss CM -1010 
utilizes a vented -speaker box with a 
passive radiator. For the uninitiated 

(Continued on page 83) 
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BUILD 20 RADIO 
and Electronics Circuits 

PROGRESSIVE HOME 
RADIO -T.V. COURSE 

Now Includes * 12 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

I 

* No Knowledge of Radio Necessary * No Additional Parts or Tools Needed * Solid State Circuits * Vacuum Tube Circuits 

YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
rock- bottom price. Our Kit is designed to train Radio & Electronics Technicians, making 
use of the most modern methods of home training. You will learn radio theory, construc- 
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 

You will learn how to build radios, using regular schematics; 'how to wire and solden 
In a professional manner; how to service radios. You will work with the standard type of 
punched metal Chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators. detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble- shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro- 
gressive Dynamic Radio & Electronics Tester, Sciaare Wave Generator and the accompany. 
Ing instructional material. 

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, Hi -Fi and Electronics. 

Absolutely no previous knowledge of radio or science is required. The "Edu -Kit" is 
the product of many years of teaching and engineering experience. The "Edu -Kit'' will 
provide you with a basic education in Electronics and Radio, worth many times the low 
price you pay. The Signal Tracer alone is worth more than the price of the kit. 

THE KIT FOR EVERYONE 
YOU do not need the slightest background 

In radio or science. Whether you are inter- 
ested in Radio & Electronics because you 
want an interesting hobby, a well paying 
business or a job witb a future, you will find 
the 'Edu -Kit" a worth -while investment. 

Many thousands of individuals of all 

ages and backgrounds have successfully 
used the "Edu -Kit" in more than 79 coun- 
tries of the world. The "Edu -Kit" has been 
carefully designed, step by step, so that 
you Cannot make a mistake. The 'Edu -Kit" 
allows you to teach yourself at your own 
rate. No instructor is necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the world, 

and is universally accepted as the standard in the field of electronics training. The "Edu - 
Kit" uses the modern educational prirfciple of "Learn by Doing." Therefore you construct, 
learn schematics. study theory, practice trouble shooting -all in a closely integrated pro- 
gram designed to provide an easily-learned. thorough and interesting background in radio. 

You begin by examining the various radio parts of the "Edu- Kit." You then learn the 
function. theory and wiring of these parts. Then you build a simple radio. With this first 
set You will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble -shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually. in a Progressive manner, and at your own rate. you will 
find yourself constructing more advanced multi -tube radio circuits, and doing work like al 

professional Radio Technician. 
Included in the "Edu -Kit" course are Receiver, Transmitter, Code Oscillator, Signal 

Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofessional 
"breadboard" experiments, but genuine radio circuits, constructed by means of professional 
wiring and soldering on metal chassis, plus the new method of radio construction known 
as "Printe. ircuitr These circuits operate on our regular AC or DC house current. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instructions necessary to build 'twenty different radio and electronics cir- 

cuits, each guaranteed to operate. Our Kits contain tubes, tube sockets. variable. electrolytic, mica. ceramic 
and paper dielectric condensers, resistors, tie strips. hardware, tubing, punched metal chassis. Instruction 
Manuals, hook -up wire. solder, selenium rectifiers, coils. volume controls, switches. solid state devices. etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chassis. 
special tube sockets, hardware and instructions. You also receive a useful set of tools, a 
professional electric soldering iron, and a self -powered Dynamic Radio and Electronics 
Tester. The "Edu -Kit" also includes Code Instructions and the Progressive Code Oscillator, 
in addition to F.C.C. Radio Amateur License training. You will also receive lessons for 
servicing with the Progressive Signi.l Tracer and the Progressive Signal Injector, a High 
Fidelity Guide and a Quiz Book. You receive Membership in Radio -TV Club, Free Consulta- 
tion Service, Certificate of Merit and Discount Privileges. You receive all parts, tools, 
instructions, etc. Everything is yours to keep. 

PRINTED CIRCUITRY 
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 technique of radio construction is now 
becoming popular in commercial radio and 
TV sets. 

A Printed Circuit is a special insulated 
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. 

Reg. U.S. 
Pot. Off, 

Training Electronics Technicians Since 1946 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 

PLIERS -CUTTERS 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

I SERVICING LESSONS 
You will learn trouble -shooting and 

servicing in a progressive manner. You 
Will practice repairs on the sets that 
you construct. You will learn symptoms 
and causes of trouble in home. portable 
and car radios. You will learn how to 
use the professional Signal Tracer. the 
unique Signal Injector and the dynamiC 
Radio & Electronics Tester. While you 
are learning in this practical way. you 
will be able to do many a repair job for 
your friends and neighbors, and charge 
fees which will far exceed the price of 
the "Edu- Kit." Our Consultation Service 
will help you with any technical prob- 
lems you may have. 

FROM OUR MAIL BAG 
Ben Valerio. P. O. Box 21. Magna. 

Utah: "The Edu -Kits are wonderful. Here 
I am sending you the questions and also 
the answers for them. I have been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every minute I worked with the 
different kits; the Signal Tracer works 
fine. Also like to let you know that 
feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shuff. 1534 Monroe Ave.. 
Huntington, W. Va.: "Thought I would 
drop you a fc'w lines to say that I re- 
ceived my Edu -Kit, and was really amazed 
that such a bargain can be had at such 
a low price. I have already started re- 
pairing radios and phonographs. My 
friends were really surprised to see me 
get into the swing of it so quickly. The 
Trouble -shooting Tester that comes with 
the Kit is really swell. and finds the 
trouble, if there is any to be found." 

SOLID STATE 
Today an electronics technician or hobbyist re 

Quires a knowledge of solid state, as well as vacuum 
tube circuitry. The "Edu -Kit" course teaches both. 
You will build vacuum tube, 100% solid state and 
combination ( "hybrid ") circuits. 

Progressive "Edu- Kits" Inc., 1199 Broadway, Dept. 593-Di Hewlett, N.Y. 11557 

I Please rush me 
I Radio -TV Course 

NAME 

I ADDRESS 

CITY & STATE ZIP. 

free literature describing the Progressive I 

with Edu -Kits. No Salesman will call. I 

PROGRESSIVE "EDU- KITS" INC. 
1189 Broadway, Dept. 593 -DJ Hewlett, N.Y. 11557 
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Microwave...AM & FM Radio...Radar...TV Broadcasting...Mobile Radio... 
Marine Communications and Navigation...CB...Aircraft Electronics 

The expanding world 
of communications means 

expanding 
qualified technician. 

NRI Trains You at Home 
in Your Spare Time... 

Learn Installation, 
Maintenance, Repair 

The communications explosion 

of the last few years is just the begin- 

ning of an incredible expansion as 

business, government and public 

services intensify their use of more 

versatile, cost -efficient systems. With 

this tremendous growth comes a 

continuous demand for qualified 

technicians...people trained to install, 

manitain, and repair modern elec- 

tronic equipment. 
You can start an exciting new 

career with NRI's Complete Commu- 
nications Electronics Course. You 

learn at home...no travel or night 
school. You learn in your spare time ...no 
need to quit your present job. And you 

learn the right way...with NRI "bite- size" 

lessons and "power -on" training. 

ELEMENTARY 

You Build Your Own 
2 -Meter 

Digitally Synthesized 
VHF Transceiver 

NRI training is "hands -on" train- 

ing. You get practical bench experience as 

you build and test this industrial quality 

two -way radio and power supply. You rein- 

force theory lessons as you induce and 
correct faults, study individual circuits 

and see how they interface with others. 
You also build and keep a tran- 

sistorized volt -ohm meter and digital 

CMOS frequency counter. NRI even gives 

you special training to get your Amateur 
License so you can go on the air with your 

completed unit. 

FCC License or Full Refund 
In all, you get 48 lessons, 9 special 

reference texts, and 10 training kits ...the 
training you need to start in a rewarding 
new career. And NRI includes special 

training for the required FCC radiotele- 

phone license examination. You pass 

ELECTRONICS /November- December 1978 

or your tuition will be refunded in full. 
This money -back agreement is valid for 

six months after completion of your course. 

Free Catalog... 
No Salesman Will Call 
NRI's free, 100 -page full -color cata- 

log shows all the equipment you get, de- 

scribes each lesson and kit in detail, tells 

more about the many specialized fields 

we train you for...also includes facts on 

other opportunity areas like TV /Audio 

servicing and digital computer electronics. 

Mail the postage -paid card now and grow 

with the future. 
If card has been removed, write to: 

R 
NRI Schools 
McGraw -Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

;1I 
Washington, D.C. 20016 
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by Neil Shapiro 

Choose a computer as logically 
as if you were a computer too! 

Have those new, assembled compu- 
ters with BASIC in ROM caught your 
eye? They can be a fine way to enter 
Personal Computing, the only problem 
lies in choosing which one is right for 
you. Done haphazardly, the choice can 
seem confusing to the point of being 
overwhelming. But take it all step by 
step- rather than programming your- 
self into an endless loop. 

Skin Deep. The best place to start 

your search is the packaging, the outer 
skin of the machine. The Radio Shack 
TRS -80, the Apple II, Commodore's 
PET and others all have slightly vary- 
ing design philosophies. The TRS -80 
and Apple both have fine keyboards 
with rollover (an important feature if 
you happen to type two letters nearly 
together), the main difference in ap- 
pearance being the TRS -80's monitor 
and the Apple II's TV. Commodore, 
on the other hand, ha3 gone with a 
calculator -style keypad arrangement 
and a built -in CRT. Other manufac- 
turers have come up with even other 
packages. 

Never buy a computer unless you've 
tried out the keyboard at least once. 
They all have a different "feel" and 
if you pick one that you just don't like 
you will really hate typing in any 
lengthy programs! 

Talking It Up. All of the new, self - 
contained computers have the BASIC 
language in ROM. The question is, 
which BASIC? Radio Shack's TRS -80 
uses a so- called Tiny BASIC in its 
Level One. If you want to use most 
published software, you really must 
invest in a Level Two machine. The 
Apple II has an Integer BASIC so if 

FANTASTIC 
PERFORMANCE! 

FM 7 & SC -5 Frequency Meters measure up to 
60 MHz for $215; up to 512 MHz for $98 more. 

Examine the other great features. 

With Rechargeable V With Rechargeable 215 Batteries & Charger Unit. Q Batteries 8 Charger Unit 
Features Include: 

By using the new NLS SC -5 Prescaler, the range of the FM -7 
Frequency Meter, whichis 10 Hzto60 MHz, maybe extended to 512 
MHz (the upper VHF & UHF frequency bands). The FM -7 utilizes 
an LED readout, providing 7 -digit resolution. The FM -7 can be 
calibrated to an accuracy 010.00001%. The SC -5 is accurate to 
one partpermillion. Each unit has 30 millivolts sensitivity, is 
battery powered and has a charger unit included. Dimensions of 
each are 1.9" H x 2.7" W x 3.9" D. a The units maybe obtained 
separately or as a "Frequency Duo." 

Non -Linear Systems, Inc. 
Originator of the digital voltmeter. 

Bo. N, Del Mar, California 92014 Telephone (714) 755 -1134 
CIRCLE 68 ON READER SERVICE COUPON 

you want decimal point numbers then 
you'll need either their Applesoft II 
tape or ROM (we recommend the 
ROM due to the memory saving). 

Painting the Picture. Many of these 
new computers offer built -in graphic 
capabilities. Just about all of the sys- 
tems are different and some are easier 
to program -and thus use -than the 
others. 

The Apple II will display 15 colors 
on a color TV in its low resolution 
mode and four colors in high resolu- 
tion. 

Radio Shack's TRS -80 plots points 
on the screen by means of the basic 
commands "SET" and "RESET. It s a 
bit harder than the Apple to get the 
hang of and is, of course, limited to 
black and white. 

The PET is unique in that the keys 
are labeled with graphic designs that 
can be displayed on the CRT one after 
the other to form pictures, etc. This 
can be quicker in some ways, but some- 
what limiting in others. Again, it's 
what works for you that counts. 

Memories Are Made Of This. Get 
enough memory. Get more memory 
than you think you'll need -because 
you're probably going to need it! 

Radio Shack can handle up to 16K 
on -board and beyond that requires 
their Expansion Interface (to 48K to- 
tal). Once you have the interface, the 
memory is priced competitively with 
the other systems. 

The PET is only available as an 8K 
machine, although the gents at Com- 
modore keep saying that sooner or 
later the 4K models will appear. Ad- 
ding memory will require an interface 
not yet available. 

The Apple II can go up to 48K of 
memory just by plugging memory 
chips into an already socketed mother- 
board. This is a very handy way to 
add -on memory, as it cuts out cost 
for an entire PC board. 

You'll note that we have not set out 
to tell you which computer is "better." 
This is simply because the worth of a 
computer depends on how it fits appli- 
cation. Try them out for size before 
you buy. 

A Computer Coup. How would you 
like to play a wargame with your com- 
puter as referee -or even play against 
the computer itself? If you're not famil- 
iar with the wargaming scene, let me en- 
lighten you. 

Wargames are very little like wars 
and the best ones are not really games. 
They are very complex simulations of 
historical or quasi -historical battles 
played out on maps of the actual ter- 
rain. The pieces, usually flat counters, 
represent real military units. Combat 
effectiveness, size, etc., are carefully 
researched and documented. 

(Continued on page 8,9) 
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BEARCAT SCANNERS ANNOUNCE 
AMERICA'S ONLY 50- CHANNEL, MICRO 
PROCESSOR CONTROLLED SCANNER. 
IT SEARCHES, STORES, REMEMBERS 

AND ALL BUT THINKS FOR YOU. 
The new Bearcat 250. 

An unbelievable advancement 
in no-crystal scanning. 

Bearcat's new, 250 is fully synthesized 
for punch -in programming. It searches, 

stores, and recalls every bit of programming, 
on a vast, 50- channel spectrum. 

Automatically. 
Unbelievable? Read and 

believe. 

CRYSTAL -LESS. 
Micro processor 
controlled. Brings in every 
local frequency, 
automatically, without a crystal 
50 CHANNELS. Scans up 
to 50 channels in banks of 10 each. 
Scans any combination of banks at 
the touch of a button. 
SEARCH /STORE. Seeks out and 
stores up to 64 active local public service 
frequencies automatically. 
SEARCH /RECALL. Retrieves 
stored frequencies for simple entry into 
scan program. 
PRIORITY CHANNEL. Samples a 

s designated priority frequency on channel 
1 every two seconds. 
DIGITAL CLOCK. A genuine, LED 
quartz crystal digital clock. Shows hours, 
minutes, seconds. 
5 -BAND COVERAGE. Low, high, 
UHF, UHF -T. Plus 2 meter amateur ham 
band, and other UHF frequencies. 
COUNT. Transmissions on each 
frequency counted automatically to 
determine which are most active. 
SCAN/SEARCH LOCKOUT. A 
unique feature. Not only locks out 
channels while scanning, it also eliminates 
unwanted frequencies while searching. 

AND 
MUCH MORE! 
Selective Scan Delay. 
Direct Channel 
Selection. Scan Speed 
Control. Automatic Squelch. 
Track Tuning Circuitry. Front - 
Mounted Speaker. Decimal 
Display. Quality Construction. 
AC /DC. UL listed. FCC Certified. 

THE INCREDIBLE, NEW 
BEARCAT®! '= r`' SCANNER. 
LEADING THE WAY TO REAL EXCITEMENT. 

Copyright 1978, Masco Corporation of Indiana. 
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STEREO ONE 
Auto FM 

Signal 
Booster 
to eliminate 
signal fading 

Compliments Any Dash Board. 

List Price $24.95 
Write for catalog #20$03 /Dept. 
THE FINNEY COMPANY 

34 West Interstate Street. Bedford. Ohio 44146 

CIRCLE 6 ON READER SERVICE COUPON 

Ask Hank, 
He Knows! 

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 
design service. Write to: 

Hank Scott, Workshop Editor 
ELEMENTARY ELECTRONICS 

380 Lexington Avenue 
New York, NY 10017 

Farad Facts 
What gives here? I'm new to electronics 

and something seems amiss. In one breath 
the texts tell me that capacitive reactance 
goes down with frequency. OK, I'll buy 
that. But in the next breath, 1 get this 
story: "If you want to eliminate inter- 
ference, use shielded coaxial cable for a 
TV lead in." Seems to me that TV signals 
are fairly high in frequency. My antenna 
will have to be over 120 feet from the set. 
Every foot of coax seems like a capacitor 
feeding my signal to ground! How can 
I use coax for a lead -in at high frequencies 
to eliminate interference, If capacitive 
reactance keeps going down as frequency 
goes up? 

-B.K., Westmont, NI 

Coax cable has capacitance as would 
any lead -in system. However, the capaci- 
tance per foot is measured in picoFarads. 
True, 120 feet of cable has losses, but if 
the coax line is correctly matched to the 
antenna and TV set, your results should 
be good if the signal is strong in your 

NEW! 
TRONEX F /1.9 LENS 

ßIU ,vrllrre 
Convert any portable 

color TV. TY not included 

Can be built in a fe e 
spare hours. 

electronic skills req uired. 

No special tools o 

SAVE s15 ON ALL PACKAGE ORDERS! 

LIFESCREEN Ill 
The LIFESCREEN III projection system gives you all the enjoyment and excitement 
of the $4000 systems. Our new selection molded Tron -Ex lens (F /1.9) produces 
an amazing image that is over 3 times brighter than most nationally marketed 
big -screen TVs -Including Sony. And the Tron -Ex delivers sharper focus to the 
screen edge for better overall clarity. Our Ilght- enhancing Extron LS -50 screen is 
6 times brighter than most movie screens. because the molded parabolic contour 
rejects extraneous light, concentrating a directionally selective TV image for clear, 
colorful viewing The LIFESCREEN Ill plans provide exact dimensions to fit the 
13" Toshiba (model C389), but' they can be modified to fit most 12" to 19" 
portables. Pre-constructed LIFESCREEN Ill lens housings available for most 
TVs. Order the components catalog below. COMPLETE PACKAGE $319 

LIFESCREEN II 
The sell-contained protection system 
that uses any transistor potable TV 
(12" to 19 "1 requires only 2 x 4 

feet of Moor 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, Iwo front 
surface mirrors, and building plans for 
the cabinet 

COMPLETE PACKAGE $369 

featured in November 
Popular Science. 

LIFESCREEN I 

The original independent projection 
system from Extron. Works with the 
Sharp 13" model 13A29 color TV or 

Sony 15" model KV1541R color TV. 

Can be used 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 
EXTRON GUARANTEES EVERYTNINB: the professional quality, accuracy of 
description and availability of components described in this ad. After building 
your LIFESCREEN PROJECTION SYSTEM, If you are not satisfied for any reason, 
return all components to EXTRON for instant refund. 

LARGER SCREENS FOR THE LIFESCREEN 1 AND LIFESCREEN 111 SYSTEMS CAN BE ORDERED FROM OUR CATALOG. 

Please send me the items checked below: 
ONE COMPLETE SET OF LIFESCREEN I PLANS SO 00 

ONE COMPLETE SET OF LIFESCREEN II PLANS $9.00 
ONE COMPLETE SET OF LIFESCREEN Ill PLANS $9.00 
COMPLETE LIFESCREEN I PACKAGE $339.00 
COMPLETE LIFESCREEN II PACKAGE - $369.00 
COMPLETE LIFESCREEN III PACKAGE $319.00 
BIROS COMPONENTS CATALOG . (Applcable toward any purchase) $1.00 

AU prices F.O.B. factory-Cal. residents add 6% sales tax 

TOTAL $ 

2 EXTRON LIFESCREEN PROJECTION SYSTEMS 
8833 Sunset Boulevard Suite 202 
West Hollywood, CA 90069 

Name 

Address 

City State Zip 

CARD NAME 

CARD NUMBER EXP. DATE_ 
SIGNATURE 
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area. You may need signal amplifica- 
tion from an MATV amplifier placed at 
the antenna. 

Canadians Make It Easy 
Hank, in case you didn't know, Radio 

Canada International QSL cards are sup- 
plied blank to SWLers. To obtain verifi- 
cation simply fill in the card, including 
some brief details about the content of 
the broadcast heard. Mail the card to 
RCI in an envelope and if all the details 
are correct, the card will be verified and 
returned to you. Cards with incorrect re- 
ception details will not be returned. To get 
your blank card and program guide, write 
to Radio Canada International, P.O. Boxt 
C.P 6000, Montreal, Canada H3C 3A8. 

-D.N., Walden, NY 

Thanks for the tip. I'd like to point out 
that the QSL card is for RCI and not 
CBC Northern Service. 

Hot Stuff 
Should a 6800 microprocessor chip run 

warm to the touch? 
-L.W., Denver, CO 

Yes. Each transistor junction in the 
chip may use only a few microwatts, but 
add them ,all up and the chip will get 
warm. No, the heat is not dangerous to the 
chip, if allowed to be cooled by room air. 

Lend A Hand 
Here's our list guys -hope you will be 

able to assist! If anyone out there needs 
help, write to me, Hank Scott, and I'll 
try to do my best to give you coverage. 
Keep your question limited to one item 
(or piece of equipment). 
A Sylvania TV Lab Scope type 404, serv- 
ice manual and /or schematic diagram 
urgently needed; Clyde N. Smith, 11 
Brown Street, Reynoldsville, PA 15851. 
A Decca Model TT -33 AM /LW battery 
operated receiver, schematic diagram 
needed; Bruce L. Werner, 206508 Ross 
Parkway, Big Rapids, MI 49307. 
A Hammarlund HQ -145X shortwave re- 
ceiver, operators manual; Robert R. Hart, 
193 Lee Ave., Ashland, OH 44805. 
A Hallicrafters SX -101, Multielmac 
RMR -7, Multielmac AF -68, Multi- Products 
M -1070, need operators manual to get 
this station on the air; Eric L. Munson, 
903W Franklin, Jackson, MI 49203. 
A Hallicrafters Model S -38B shortwave re- 
ceiver, need schematic diagram and op- 
erators manual; Allen Loyd, 125 Baltic 
Circle, Tampa, FL 33606. 
A Hallicrafters SX -140 amateur receiver, 
schematic diagram and alignment info 
requested; R.C. DeWitt, P.O Box: 1433, 
Honolulu, HI 96806. 
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"I'm very impressed with the way 
Radio Shack has translated latest 
technology into good looks and pre- 
cision record playing in the 400." 

Peter Nero 
Composer/ 
Pianist 

Realistic® 
Direct -Drive Automatic .. . 

Finest Túrntable We've Ever Offered 
Two motors, damped cue /pause, 5 -shape tonearm, 

speed controls, $39.95 -value Realistic/Shure cartridge 

The LAB -400 makes studio performance both affordable and convenient. 
Its massive die -cast platter rests directly atop a 16 -pole brushless DC 

servomotor. The platter and motor rotate at the same speed, either 331/3 or 45 
RPM - no idler wheels, reduction gears or belts to alter the music that's 

stored in your record's grooves. The result: wow and flutter is less than 
0.03% WRMS and rumble is better than -63 dB (DIN B). The fully automatic 

tonearm has an effective length of 81V16', for flawless tracking down to 1/2 

gram. Handsome walnut vinyl veneer base with ultra- modern, slim design. 
Elliptical -stylus magnetic cartridge and detachable hinged dust cover - 

significant "extras" that aren't extra. All for $199.95.* 

i 

FREE! New '79 Catalog 
Come in for your copy and see 
what's really new in electronics. 
Bigger than ever! 176 pages, over 
100 in full color. 
2000 exclusive items. 

Price may vary at individual stores and dealers, 

FuI'y Automatic 
Tonearm Operation 

You need never touch the 
tonearm -just select record 
size and push start switch. 
An independent motor does 
the rest, cueing the arm, 
gently lowering it onto the 
record, and removing it at 
disc's end. With repeat 
mode, cue/pause, anti -skate 
and tracking force controls. 

_ 

Two speeds with 
controls for ±4% 
pitch adjustment. 

Neon light with 
strobe disc for 
checking speed. 

Low -profile styling with precision shock - 
mounts to stop acoustic feedback. 

adre IhaeK 
A DIVISION OF TANDY CORPORATION FORT WORTH, TEXAS 76102 

OVER 7000 LOCATIONS IN NINE COUNTRIES 
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NEW & 
DAZZLING!!! 
MS -15 Miniscope 

With Rechargeable 
Batteries & Charger Unit $318 

15- megahertz bandwidth. 

External & internal trigger. 

Auto or line sync modes. 

Power usage -<15 W. 

Battery or line operation. 

2.9" H x 6 4" W x 8.0" D. 

Non- Linear Systems, Inc. 
Originator of the digital voltmeter. 

Box N, Del Mar, California 92014 
Telephone (714) 755 -1134 TWX 910.322.1132 
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COLORFUL' 

CHIRRRP!! 
CUlE GIFT1 

KIDS LOVE THE ELECTRONIC 

BIRD BOX 
PUSH BUTTON - IT CHIRPS!! 

SAFE - STURDY SMALL ENOUGH FOR TODDLERS 
S KIT MINDYLECTRONICS ONE 
5 25EXC BOX 273 FOR 

_____IMI.T. __12LIALTI. NY 13214 YOUR KIDD 

newscan 
Electronics in the News! 

Programming takes Honors 
Eighth grader Ralph Lipe cf McLean 

Middle School in Fort Worth, Texas 
received top honors in a recent Science 
Fair competition with a computer pro- 
gram for the 1040 -A tax form. Using a 

Fourteen -year -old Ralph Lipe took top 
honors at a Regional Science Fair by pro- 
gramming his Radio Shack TRS -80 Micro- 
computer System to go step - by - step 
through the 1040 -A tax form. With Ralph 
are his proud parents, Mr. and Mrs. Gary 
Lipe of Fort Worth, Texas. 

Compare our job placement 
record with any school's. Any. 

26 

Probably there's nothing more convincing to be said concerning the quality of our electronics 
education programs beyond the simple statement of our placement record. 

In 1977, more than 92% of the graduates seeking our assistance were placed in jobs related to 
their training within sixty days after graduation. 

Although we can't guarantee jobs, we know of no school in our field that exceeds this record of 
success. We invite you to compare. Then if you'd like to know more about how easy it may be for 
you to acquire an electronics education, call us or return the coupon below. 

BELL E HOWELL EDUCATIOf GROUP. inc. 
DeVry Institutes of Technology; 

Illinois; Dallas, Texas; hoenix, BELL EE HOWELL EDUCA11On GROUP. Inc. 
Atlanta, Georgia; Chicago, 

Toronto, Ontario, 2201 W. Howard, Evanston, IL 60602 
Canada 

Ohio Institute of Technology; 
Columbus, Ohio 

I 

I 
Missouri Institute of Technology; 
Kansas City, Missouri 
DeVry Technical Institute; 
Woodbridge, New Jersey 
Equal opportunity in placement, 
housing and admissions. 

I 

NAME 

ADDRESS 

CITY 

Return coupon I ZIP Today! L 
STATE 

PHONE 

AGE 

I 

I 

I 

I 

I 

2. 8X40.' 

ELEMENTARY 

Radio Shack TRS -80 Microcomputer 
System, Ralph wrote a program design- 
ed to guide a person, step -by -step, 
through the 1040 -A tax form. 

It took Ralph, age 14, a total of 60 
hours to write and de -bug the program. 
The idea for writing the program came 
from his mother, Jane Lipe, a certified 
public accountant, who assisted him in 
setting up some of the equations for the 
tax questions. Ralph then converted the 
information to Basic computer language 
for programming the TRS -80 micro- 
computer. 

Tape -A -Chip 

An integrated circuit (IC) that will 
significantly change the way both port- 
able cassette and reel to reel tape re- 
corders are designed has been devel- 
oped by National Semiconductor. 

Designated the LM1818, the device 
is a linear bipolar integrated circuit 
containing all the active electronics 
necessary for building a tape audio 
system. 

What makes the LM1818 unique in 
the industry is that the standard multi - 
pole switch now used in tape recorders 
can be replaced by a single pole dou- 
ble throw switch. This feature alone 
will make for significant reductions in 
the size of handheld portable tape re- 
corders. A size reduction will allow 
the recorder designer more flexibility 
in layout, increased reliability, reduced 
parts count, and lowered labor costs. 

G -OuND 

RECORD 
CLAMP 

LOGIC 
INPUT 

ALC-MET 
INPUT 

AL 
OuT 

E, 
PUT 

TIMING 

1E IMING 
METON 
OUTPUT 

RAY DOC 
our PUT 

RECO0.2 
OUI PUT 

fa 

0.EGULATOR 
DECOUPLJNG 

EXTERNAL Ot 
INPUT 

PLAY PREAMP 
FEED BACK 

PLAT P5E0110 
INPUT 

MIO PREAMP 
INPUT 

MIt 00.E AMP 
FEED BACK 

P0.EAMO 
OUTPUT 

VC. 

Mon I ToS 
INPUT 

MONITOR. 
Ft EO BAG( 

FIG1 LM 1818 GLOCK DIAGRAM 

Dr. Hung Liang Hu is the leader of a group 
of IBM research scientists who fabricated 
an experimental chip that stores information 
in a close -packed array of magnetic bubbles. 
This chip is the first example of such a de- 
vice that performs all the reading, writing, 
and storage functions needed in the opera- 
tion of a memory. 

The LM1818 is good enough for the 
high quality reel to reel systems, but 
cost effective enough to be used in 
the $50 to $100 type portable record- 
ers. The LM1818 is priced at $2.85 
each, in 100 -up quantities to manu- 
facturers. 
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CB & HOME AUDIO SCHEMATIC SERVICING MANUALS 

COLOR TV SCHEMATIC SERVICING MANUALS 

1 

325 WAYS TO INCREASE YOUR 

ELECTRONICS KNOW -HOW! 
SEND NO MONEY! Well invoice you on 10 -DAY FREE TRIAL. 

ALL BOOKS 1007. GUARANTEED You must be satisljed 
or return the books and well cancel the invoice. 

COMPUTERS. CALCULATORS & MICROPROCESSORS 

:055 -The BASIC Cookbook. 140 p $4.95 
1015- Beginner s Gde.to Computers 8 Microprocessors. 308 p $6.95 
995-Beginner s Guide to Microprocessors 182 p 106 d $595 

'000 -57 Practical Programs 8 Games in BASIC 210 p. 64 it 57.95 
985 -- Programming Microprocessors 280 p 102 11. $6 95 
971- Miniprocessors from Calculators to Computers 196 p. $5 95 
874- Master Handbook of Digital Logic Apple's. 392 p 287 it $7.95 
952-M processor Programming for Computer Hobbyists 387 p $8.95 
955- Modern Digital Communications 308 p 122 d. $6 95 
975 -The "Compulator Book -Build Super Calculators 8 

Minicomputer Hdwe with Calculator Chips 322 p. 227 rl $7 95 
752- Computer Programming Handbook 518 p 114 it $9.95 
554- Computer Technician's Handbook 480 p 428 d $995 
824 -Advanced Applications for Pocket Calculators 304 p 275 1I $5.95 
538 -Computer Circuits & How They Work 192 p 109 d. $5.95 
574 -Beginner s Guide to Computer Programming 480 p. 364 il. $9.95 
785- MrcroprocessorMicroprogrammrng Hdbk 294 p 176 il. $6.95 
709 -Modern Guide to Digital Logic 294 p 222 rl $695 
724 -Gel the most Out of Electronic Calculators 204 p. 28 11. $4.95 
548 -Beginners Guide to Computer Logic 192 p 1751I. $5.95 

1 
1 
1 
1 
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1 CB, COMMUNICATIONS & AMATEUR RADIO 

997 -The Handbook of Telephones 8 Accessories 432 p . 215 rl $9.95 
1052 -Radar Detector Handy Manual 80 p.. 63 d. 52.25 
1054- Antenna Construction Hdbk,for Ham. CB 8 SWL 238 p $5 95 

969 -CBer s Handy Manual of Base Stations 96 p . 55 il. $2.50 
801 -Master Handbook of Ham Radio Crrcurls 392 p . 

301 d. $8.95 
Ir005 -Hdbk of Solar Flare Monitoring 8 Prop. Forecasting 196 p $6.96 

963 -Home -Brew HE VHF Antenna Handbook 210 p 143 1I $5.95 
959 -CBer s Handy Manual of SSB 80 p. 42 11 52 25 

I685 -The Complete Shortwave Listeners Hdbk,192 p. 146 11 $6 95 
683 -Pictorial Guide to CB Radio Install Reparr 256 p 304 d. $5.95 
673 -How to Be A Ham -Inds Latest FCC Rules 192 p 25 it $3.95 
950 -111 D1ct. of Broadcast- CATV- Telecomms 420 p 104 d 58 95 
799-CB Radro Operator s Guide -2nd Edition 256 p 139 it 55.95 
899 -CBers Handy Manual 48 p. $1 50 
735 -The Complete FM 2 -Way Radio Handbook 294 p 111 d $6.95 
859 -The Complete Handbook of Slow -Scan TV 304 p 169 11 $9.95 

I954 -Practical CB Radio Troubleshooting 8 Repair 406 p 16911 $7.95 
597 -RTTV Handbook 320 p 230 rl 56.95 
933 -CBer s Handy Atlas Dictionary 64 p $1.95 
I722 -Amateur FM Conversion 8 Consl Protects 256 p 187 it $5.95 
678 -Modern Communications Switching Systems 276 p 171 rl 317 95 
581 -Citizens Band Radio Service Manual 288 p 84 11 55.95 

I621 -The 2 -Meter FM Repeater Crrcuns Handbook 312 p 194 rl $6.95 

1 
1 

1 
1 
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CIRCUITS BOOKS, HOBBY ELECTRONICS & PROJECTS 

1060 -303 Dynamic Electronic Circuits 308 p , 303 d. $6.95 
1023 -Beginner s Ode lo DesrgnrnglBldg.Transrstor Radios 140 p. $4 95 
965 -Modern Transistor Radros 64 p_ 112 d. $2 50 
841 -Build Your Own Working Robot 238 p. 83 d $5.95 
958 -Beginners Guide to Making Electr Gadgets 140 p 113 rl $4,95 
921 -The ABC Book of Hr -Fr Audio Projects 168 p 131 rl $4.95 
800- Master Hdbk of 1001 Practical Electronic Circuits 602 p $995 
909 -How to Budd Metal /Treasure Locators 140 p 60 d. $3,95 
935 -Build -l1 Book of Optoelectronrc Projects 238 p 175 11 $5.95 
30- Handbook of Semiconductors Circuits 444 p.. 317 it $5.95 

964 -Modern Crystal Radios (Make and Use Serest 64 p 101 11 $2.50 
637 -Fun with Electronics 140 p. 50 11 $3.95 
836-Optoelectronics Guidebook -with Protects 196 p 11511 $5.95 
905 -Budd -li Book of Digital Electronic Timepieces 294 p 209 d $6.95 
926 -Model Railroad Electronics 308 p 218 d. $5.95 
912-88 Practical Op Amp Circuits You Can Build 140 p. 120 11. $4.95 
868 -CBer s Handybook of Simple Hobby Protects 168 p 114 il. $3.95 
887 -106 Easy Electr Projects- beyond the transrstor 224 p 127 $5.95 
790-21 Simple Transistor Radios You Can Budd 140 p '22 rl $395 
726 -Practical Crrcurt Design for the Experimenter 196 p 119 rl. $4.95 
861 -Display Electronics 252 p 195 rl. $5.95 
679 -Electronics for Shutterbugs 204 p. 109 1I. $5.95 
771- Integrated Crtcurts Guidebook 196 p 119 rl 55.95 
667 -Miniature Projects for Electronic Hobbyists 168 p 77 it $3 95 
787 -OP AMP Circuit Design & Applications 280 p 239 d 56 95 
796 MOSFET Circuits Guidebook -with 100 Prolecls 322p 195 d $5 95 
714 -Radio Astronomy for the Amateur 252 p 88 it $595 
571 -Radro -Electronics Hobby Projects 192 p 214 it $4.95 
591 -Sol1C Slate Protects for the Experimenter 224 p 22811 $4.95 
780 -111 Drgrtal & Linear IC Protects 210 p 244 d. 55.95 
699 -Solid -Slate Crrcuns Gurdebook 252 p. 227 d. $5.95 
524 -104 Easy Projects for Electronics Gadgeteer 160 p 105 d. $4.95 
553 -Electronres Sell -Taught with Exp. 8 Projects 288 p 191 rl. $695 
595- Practical Trrac-SCR Protects for Experimenters 192p.146 rl 54,95 
486 -104 Simple One -Tube Protects 192 p 104 d 53.95 
629 -Handbook of IC Circuit Projects 224 p 136 rl $5.95 
487-64 Hobby Protects for Home 8 Car 192 p 159 rl $4.95 
537 -125 One -Transistor Protects 192 p 125 rl. $4.95 
83-Fun with Electricity 128 p 94 d $3.95 

647 -Stereo Quad Hr-Fr Principles 8 Protects 192 p 100 rl 5495 
540 -Electronic Experimenter s Guidebook 182 p. 86 rl $4 95 
464 -Electronic Hobbyrsl s IC Protect Handbook 154 p 86 rl $4 95 
613 -New IC FET Principles 8 Protects 154 p 60 d $4.95 
462 -104 Easy Transistor Projects You Can Budd 224 p. 10511 55 95 
590 -Practical SolidSlate Principles 8 Prolecls 176 p 127 rl 53 95 
129 -New Skill -Building Transistor Protects 8 Exp 192 p 129 rl $4.95 
568-IC Protects for Amateur & Experimenter 192 p. 252 rl $5 95 
542 -Transistor Projects for Hobbyists & Students 192 p 153 d. $4 95 
89- Transistor Projects 160 p 123 rl $2.95 
70- Electronic Puzzles 8 Games 128 p 7511 $3.95 

112-Learn Electrones by Building 208 p 214 rl 54 95 

AUDIO, RECORDING, HI -F1 & STEREO 

I1 064 -How to Design Build Test Complete Speaker Systems 336 p 56.95 
1056-Install Everything Electr in Cars Boats Planes Trucks 364 p 57.95 
1042 -Jap Radro. Record Tape Player Schem,Manual -V 2 200 p $795 

El r017- Understanding Sound. Video 8 FrIm Recording 140 p. 74 it $595 
966 -- Complete Handbook of P A Sound Systems 272 p , 148 d $7.95 
736 -Amateur Filmmaker s Hdbk Sound Sync Scoring 210 p 55.95 
875- Mrcrophcne5 -Now Work 8 How to Use Them 224 p. 97 d. 55.95 
646 -Acoustic Technrques for Home 8 Studo 224 p 168 rl $6.95 
'81- Handbook of Multichannel Recording 322 p 196 il. 57 95 
934 -Photo Guide to AM FM Stereo Repair 288 p 261 rl. 56.95 
632 -Pictorial Guide to Tape Recorder Repairs 256 p 320 d $4.95 
756-4-Channel Stereo -From Source to Sound 252 p 102 11 $4.95 
634 -Basic Audio Systems 240 pp 302 rl $4.95 
589 -Cassette Tape Recorders-How Work Care Repair 204 p.1710.55 9 
497- -Tape Recording for Fun 8 Profit 224 p. 171 11. $5.9 
494 -Audio Systems Handbook 192 p 125 rl 54.91 
681 -Queslrons 8 Answers Abuut Tape Recording 264 p 102 rl $5.9 
716- Servicing Cassette 8 Cartrrdge Tape Players 294 p 196 11. 56.9 
505 -Installing & Servicing Home Audio Systems 256 p 136 rl S5.9 
67- Elements of Tape Recorder Crrcuns 224 p 145 rl S4.9 

642 -Jap Radro, Record 8 Tape Player Service Manual 228 p $6.9 
86- Installing Hr -Fr Systems 224 p 152 d $5.9 
59- Servicing Rem," 224 p 173 d 55 9 

529 -Handbook of M:. --drng 224 p over 90 ,, 54.9 
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IIIMI 
APPLIANCES, ELECTRICITY & ENERGY 

987 -Hearing Aid Handbook 336 p. 224 d $8 95 
913 -Complete Hdbk. of Electrical House Wiring 476 p 196 il. $6.95 
906- Homeowner s Gde to Solar Heating,Cooling 196 p. 113 il $4.95 
962- Merawave Oven Service 8 Repair 420 p 210 e. $9 95 
903 -Guide to Modem EnergyEfticrent Heating/Cooling Sys. $5.95 
758 -How to Completely Secure Your Home 224 p. 162 d. $5.95 

1030 -101 Practical Uses for Propane Torches 140 p. 93 il. $3.95 
1006 -Build -It Book of Solar Heating Projects 196 p. 111 d. $4.95 
820 -Central Healing /Air Cond, Reparr Guide 320 p. 28511. $6.95 

T- 97- Electric Motor Test 8 Reparr 160 p. 102 'd. $6.95 
515 -Small Appliance Repair Guide -Vol. t 224 p 100 il. $5.95 
917 -How to Repair Small Gasoline Engines 392 p. 251 it $695 
904- Homeowner's Guide to Saving Energy 288 p. 169 I. $5.95 
745 -The Home Appliance Clinic 195 p. 61 il, $4.95 
885 -How to Repair Home Kitchen Appliances 294 p. 205 n. $5.95 
920 -Complete Hdbk. of Locks 8 Locksmithrng 392 p. 348 rl $6.95 
855 -How 10 Repair Home Laundry Appliances 280 p. 137 II. $5.95 
715 -Small Appliance Repair Gurde -Vol 2 210 p. t 19 rl. $4.95 
555 -Major Appliance Repair Guide 288 p 278 rl. $5.95 
67t- Electrcal Wiring Lighting for Home Office 204 p 155 d. $4.95 
520 -How to Reparr Home Auto Air Conditioners 208 p. 100 il. $5.95 
295- Retrrgeratron 160 p. 53 il. $3.95 

FCC LICENSE STUDY GUIDES 

1092 -First Class Commercial FCCLrC Study Gurrfe378 p..205 rl $7.95 
582 -Commercial FCC License Handbook 444 p 150 d. $7 95 
652 -2nd Class FCC Encyclopedra'Study Guide 602 p 445 d $7 95 
893 -Third Class FCC License Study Guide 308 p 88 rl. 56 95 
873 -Ham Radio Novice Class License Study Guide 224 p 57 d. $5.95 
851 -Ham Radio General Class License Siuoy Guide 448 p $7.95 
827 -Ham Radro Advanced Class License Study Guide 252 p. $5.95 
543 -Ham Radro Extra -Class License Study Gorda 224 p 162 d $5 95 
989 -Ham Radro Incentive Licensing Garde 154 p 70 11. $4 95 

SEMICONDUCTORS. TUBES & TRANSISTORS 

856 -Master OP -AMP Applications Handbook 476 p. 320 d. $9.95 
1016- Towers International FET Selector 140 p. ' $4.95 
960-IC Function Locator 224 p. $5.95 
984 -CMOS Databook 280 p. 270 il. $6.95 
870 -Master Tube Substitution Handbook 548 p. 322 il. $4,95 

1010 -Towers' Inter Transistor Selector 200 p 17911. 7" x 10" $6.95 
970 -Master Transistor /IC Subsbtutron Handbook 518 p. 165 d. $7.95 
717 -Transistor Theory for Technicians 8 Engrs. 224 p. 116 rl. $5.95 
938 -Linear IC Applications Handbook 280 p. 183 rl. $6 95 
470 -Transistor Circuit Guidebook 224 p. 118 1l. $595 
794- Mrcroelectronres 266 p 228 d. $5.95 
708 -Modern Applications of Linear ICs 276 p 301 11. $9,95 
513 -Understanding Solid -State Circuits 192 p 104 rl. $4.95 
116- Getting Started with Transistors 160 p. 90 d. $3.95 

BASIC & GENERAL ELECTRONICS TECHNOLOGY 

510 -How to Read Electronic Cecurt Diagrams 192 p. 140 il. 
588 -Basic Electronics Course 384 p. 275 rl. 

891 -Practical SolidState DC Power Supplies 196 p. 151 rl. 

628 -Basic Electricity 8 Beginning Electronics 252 p. 191 rl. 

830- Introduction to Medical Electronics 320 p. 126 il. 
655- Modern Electronics Math 686 p. 424 d. 

728 -Basic D'grtal Electronics 210 p. 117 il, 

691-Electrones Unraveled 228 p 96 II. 

828 -Switching Regulators 8 Power Supplies 252 p. 128 il. 

583 -Industrial Electronics Pnncrples & Practice 416 p. 380 d 

930- Serncing Medical 8 Broelectronrc Equipment 350p 165 d 

300 -Dictionary of Electronics 420 p. 487 d. 

601 -Basic Color Television Course 420 p over 300 it 

575 -Modern Radar -Theory, Oper. . and Maint. 480 p 253 11. 

104 -Basic Radro Course 224 p. 128 rl 

638 -Marine Electronics Handbook 192 p. 106 it 

528 -Pulse 8 Switching Circuits 256 p. 184 d. 

585 -Digital Electronics. Principles 8 Practice 292 p. 191 il. 

105 -Bast TV Course 224 p. 128 11. 

111 -Banc Transistor Course 224 p. 179 d. 

$4.95 
$6,95 
$6.95 
$5.95 
$795 
$9.95 
$4.95 
$5.95 
$6.95 
$8.95 
$8.95 
$5.95 
$9.95 
$7.95 
$5.95 
$4.95 
$5.95 
$5.95 
$5.95 
$5.95 

ELECTRONIC MUSIC 

743 -Electronic Music Circuit Guidebook 224 p. 180 rl. 

843 -Sourcebook of Electronic Organ Circuits 168 p. 10111. 
610 -How to Repair Musical Instrument Amplifiers 288 p. 50 it 

7t8- Eleclromc Music Production 156 p. 79 rl 

66k- Expenmantrng with Electronic Music 180 p. 103 il. 

546 -Electronic Musical Instrument 192 p. 121 il. 
832 -Electronic Musical Inter. Manual 210 p. 7" o 10" 385 d. 

503 -Servicing Electronic Organs 196 p. 8'9 x 11" 145 il. 

$8.95 
$4.95 
$5.95 
$3.95 
$4.95 
$5.95 
$695 
$9,95 

ELECTRONIC TEST EQUIPMENT 

730 -Effective Troubleshooting with EVM Scope 238 p . 18511 $5.95 
1012 -How To Design Budd Electr, instrumentation: 420 p , 210 rl. $9.95 
792 -Budd -It Book of Miniature Test & MornL Instr.238 p 151 d $4.95 
472 -Working with the Osclloscope 104 p. 183 d. 7" x 9i-." $4.95 
672 -Understanding 8 Using the VOM & EVM 192 p 187 rl, $5.95 
927 -How to Use AF & RF Signal Generators 238 p. 162 d. $5.95 
702 -Electronic Measurements Simplified 240 p. 217 rl. $4.95 
729-RF 8 Drgrtal Test Equipment You Can Build 252 p 217 rl. $5.95 
877 -Under. 8 Using Modern Signal Generators 294 p. 120 il. $6.95 
664 -Understanding & Lisrng the Oscilloscope 272 p 170 rl. $5 95 
577 -How to Use Color TV Test Instruments 256 p 230 d $5.95 
131 -Test Instruments for Electrones 192 p. 155 d $4.95 
680--How to T' shoot 6 Reparr Electr. Test Eqpt. 252 p 143 rl. $6.95 
777 -Under /Using Modern Electr Sucrng. Test Equipment 2520. $5.95 
498 -The Oscilloscope -Third Edreon 264 p. 169 il. $5.95 
483-99 Ways to Use Your Oscilloscope 192 p. 327 rl $5.95 
485 -How to Use Test Instr e Electrones Servrcmg256p 234 rl. $4.95 
550- Vectorscopes- Scopes- Sweep -Marker Generators 256 p. $5.95 

ENGINEERING & REFERENCE 

929-Solid-State Motor Controls 322 p.. 162 d. $8.95 
742 -Pro. ElectrrcaltElectr Engr s License Study Guide 476 p 57.95, 
750 -Electronic Conversions. Symbols 8 Formulas 224 p. 46 .1. 55.95 
829 -Impedance 196 p 90 il $5.95 
774- Drgnai'Logrc Electrones Handbook 308 p. 226 d. $6.95 
118 -Electronics Data Handbook 256 p. 149 d $5.95 
161 -- Electronic Circuit Design Hdbk ' 4th Edition 416 P. 966 il. $17.95 
125 -Handbook of Electronic Tables 224 p 16 d. $4.95' 
254 -Electronic Engineering Nomograms 176 p.8'-í' x 11" $9.95 
116 -- Eleclromc Design Charts 128 p. $8.95 El 
121 -Charts Nomographs for Tech. Enrrs. 96 p 8vi'x 11' $7.95 

1 NI -- - --- 
690- Logical Color TV Troubleshooting 240 p. 151 11. $5.95 
559 -r99 TV Tough Dog Problems Solved 252 p. 19911 $595 
580- Modern Radio Repair Techniques 260 p 207 rl. $5.95, 
532 -How to Reparr Solid -State Imports 192 p., 8' i" x 11"122 it $7 95 
644 -Pictorial Grade to Color TV Circuit Troubles 256 p. 262 d 54.95 
484 -TV Servicing Guidebook 176 p 110 d $4 95, 
761 -Jack Darr s Service Clinic No. 3 252 p 122 11. $4.95 
133 -Jack Darr s Service Clinrc No 1 192 p. 125 d 54 95 
428 -Pinpoint TV Troubles m 10 Minutes 327 p. 394 il, $5 95 
682 -TV Bench Servicing Techniques 228 p. 77 1I. $7 95 
598 -All -rn -One TV Alignment Handbook 304 p 145 rl $5.95 
430- Prnpomt Transistor Troubles in 12 Minutes 492 p 243 rl $6.95 II 
595 -199 Color TV Troubles & Solutions 224 p. 178 il. $5 95 
507 -101 TV Troubles -From Symptom to Repair 224 p 170 d. $5.95' 
619-T shooting Solid -State Electr- Power Supplies 192 p 85 II. $4.95 
778 -Small- Screen TV Servicing Manual 240 p 367 d $6.95, 
653-T shooting Solid-State Wave Gen 8 Shaping Crrvs. $4.95 
636 -Installing TV 8 FM Antennas 168 p 158 il. $4.95 
593 -199 Electronic Test 8 Alignment Techniques 224 p. 13011 $4.95' 
835 -VHF. UHF Fire. Police. Ham Scanners Ser. Manual 250 p. $6.95 
660-FM Stereo -Quad Receiver Servicing Manual 192 p. 130 rl. $4.95, 
706 -Indexed Guide to Modern Electronic Circuits 216 p. 92 d. $4.95 
658 -125 Typical Electr. Cucs Analyzed & Repaired 208 p.160 11. 5495 
625 -Troubleshooting Solid -State Amplifiers 256 p. 95 it $4.95, 
732 -Jap Consumer Electr Ser Manual196u Intl schemauctoldout$5.95 
694 -Auto Stereo Service 8 Installation 252 p. 245 d, $5.95 

MODEL RADIO CONTROL 

825 -FIVmg Model Airplanes.Helrcopters by RC 192 p 140 il. $4.951 
747 -RC Modeler s Handbook of Gliders 8 Sailplanes 196 p. 90 11.54.95 
812 -Radio Control for Models 350 p 417 rl $6.95 
693 -Model Sall 8 Power Bogging by Remote Control 192 p 125 d. $4.95 
135 -Radio Control Manual -2nd Edition 192 p 158 O. $4.95 
122 -Advanced Radio Control 192 p 181 d. $4.95, 

93 -Radio Control Handbook -3rd 320 p.. 238 d. $6 95 
74 -Model Radio Control 192 p 192 rl. $4.95 I 
BROADCAST, CATV, CCTV & VIDEOTAPE 

811-Complete Hdbk of Videocassette Recorders 280 p 160 d. $5 95 II 
852-8 cast Engr 8 Maintenance Hdbk 532 p. 235 d 519 95 
815- -Desrg /Maintain CATV /Small TV Studio 288 p. 100 il $12.95 , 

1009 -CCTV Installation. Maintenance 8 Repair 294 p 58 95 
773 -Talk -Back TV Two -Way Cable Television 238 p 64 rl, 55.95 , 
833 -- Complete Broadcast Antenna Handbook 448 p 308 il. 517.95 
657 -MATV Systems Handbook 176 p. 91 11. 54 95 
523-Guide to Radio -TV B cast Engmeerrng Pract.288 p. 140 d $12 95 1 
733 -Directional Broadcast Antennas 210 p 60 d $12.95 
557 -How To Become A Radio Disc Jockey 256 p 36 d. $12.95 
845 -How lo Prepare a Production Budget' Film 8 Videotape $12.95 
541 -Videotape Prod. 8 Comm Techniques 256 p. 100 il 512 95 
793-TV Lrghlrng Handbook 228 p 230 rl. 512 95' 

Each vol has complete service data parts lists. full -size schematic fold- 
out section. and all other info needed. Each 8 1.2 x 11 Only 55.95 un -1 
less ornerwrse marked. 
662- Svcreg. New Modular Color TV Recur s Vol. 1 176 p 56 95 
545 -Admiral Vol. 1 196 p. 12 schematics $5.95 
641 -Admiral Vol. 2 196 p. 11 schematics $6.95 
741 -Arrime (Montgomery Ward) 196 p. 12 schematics $5,95 , 
536 -General Electric Vol 1 196 p. 12 schematics $8.95 
609 -General Electric Vol 2 212 p 10 schematics $5 95 
879 -General Electric Vol 3. 196 p $5.95 
560-Jap Vol. 1 -Sony, Sharp, Midland 212 p 55.95 
576 -Jap Vol. 2- Delmonico. Hnachr, Panasonic. etc 212 p. 54 95 
684- Japanese Vol. 3- Hitachi, Sanyo. Coronado 228 p. $4 95 
692 -Japanese Vol. 4- Sharp. Midland. MGA 236 p. 36 el o 55.95 
700 -Japanese Vol. 5 -Sony 196 p 36 p foldout $5 95 
526- Magnavox Vol. 2 196 p 12 schematics $7.95 
589- Magnavox Vol. 2 196 p 9 schematics 57.95 
770-Magnavox Vol. 3 196 p. 36 p 5y1emalrc foldout $5 95 
509 -Motorola Vol. 1 178 p. 6 schemátics $8 95 
584- Motorola Vol. 2 196 p 9 schematics $7.95 
522- Phrlco 196 p. 12 schematics 55.95 
496 -RCA Vol. t 212 p 12 schematics $8.95 
578 -RCA Vol 2 212 p 12 schematics $7.95 , 
720 -RCA Vol. 3 196 p 12 schematics $7 95 
721 -RCA Vol. 4 196 p 12 schematics $8.95 
822 -RCA Vol. 5 196 p 36 p. schematic section $8.95 , 
740 -Seers 228 p. 12 schematics 55 95 
539 -Sylvania Vol. 1 196 p 12 schematics 55.95 
618 -Sylvania Vol. 2 212 p. 8 schematics $5.95 
760- Toshiba 160 p. 12 schematics 55.95 
502 -Zenith Vol. 1 196 p. 12 schematics 57.95 
562- Zenith Vol. 2 196 p 12 schematics $5 95 
668 -Zenith Vol. 3 180 p 36 p. schematic foldout $5.95 
838 -Zenith Vol, 4 196 p 36 p schematic foldout 57.95 , 
978 -Svmng Zenith TV Modules 200 p. over 200 d. $6 95 

1 
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Contain an the dale needed to service eacn unit mcluoing complete , 
schematic diagrams. backed up with step -by -step troubleshooting 
info. theory, lips for isolating problems. etc. All 7" * "10 ". Each only $5.95 

1026 -Vol. 3- Automatic Radio, Admiral, Midland. Sharp $5.95, 
1025 -Vol. 2- Channel- Master. Coronado. Hitachi $5.95 
024 -Vol. 1- Capehart, Zenith $5 9S, 
826 -Vol l -Kris, Browning, Hy -gain. Penney s $5 95 
854 -Vol. 2- Teaberry, Sdtromx, Pearce- Simpson, Unrmetdcs $5 95 , 
858 -Vol. 3- Johnson, Linear -SBE. Royce, Sonar $5 95 
862 -Vol. 4 -Pace. Fanon /Courier, Dynascan (Cobra) 5595 
928 -Vol. 5 -Radro Shack (Realistic). Surveyor. Beltek $5 95' 
932 -Vol. 6-Stet, Tram /Diamond, Sharp 55 95 
936 -Vol. 7- Lafayette. J.I.L.. Fanon 55 95 

10 -DAY FREE TRIAL -NO RISK COUPON 

1028 -How To Repair Video Games 270 p., 182 11. $7 95 
939- Hdbk.ol Marine Electronic 8 Electrical Systems 546 p. $9.951 
901 -CET License Handbook -2nd Edition 448 p 169 rl. $8,95 
919 -Color TV Trouble Factbook 612 p. 612 rl. $5.95 
821 -TV Troubleshooters Handbook -3rd Ed. 448 p. over 300 il. $4.95, 
563 -Beginners Guide to TV Reparr 176 p 50 d. $4.95 

5 956 -Fire 8 Theft Secumy Systems -2nd Ed. 192 p 108 il. $5.95, 
5 876 -Color TV Case Histories Illustrated -Vol. 2 352 p. 243 il. $7.95 

746 -Color TV Case Hrstorres Illustrated 238 p 219 d $5,95 
009- Photo,Guide Solid -State Color TV Troubles 224 p. 169 il. $55599551 , 

` 772 -Troubleshooting with the Dual -Trace Scope 224 p 252 11. $5.95 Address 
738 -TV Schematics Reading Between the Lines 252 p. 188 d. $5.95 

5 132-How to Test Almost Everything Eleclromc 160 p 144 il. $3.95, 
5 605 -Install Svc ng Electr Protective Systems 252 p over 160 rl $5.95 LAW State Zip 
5 696-TV Tuner Schematic Serverng Manual Vol 1 224 p 8 d 56 95, I 5 979-TV Tuner Schema) c Servicing Manual -Vol. 2 200 r 1 .6 95 Pa. add 6ri Sales tax. All orders outside USA 

EE -118 5 Trouble - -- - , 95 must add 10'1 shipping and be prepaid. 

TAB BOOKS, Blue Ridge Summit, Pa. 17214 

Please send me the books indicated below- 

I enclose $ Send postpaid. 
Invoice me on 10 -day teal (plus shipping) 

Book w Book w Book w Book w 

Name Phone 

Company 

o 

- 633-Simplified , . .,,oy vaa ..cv ., cam. ,. 

IIMONNOMBNOMINNIMIMINNI 11111 111 =MINIM= ES MANI MNIMMOSSIMIMMI 1111 1111111.1111 

CIRCLE 26 ON READER SERVICE COUPON 

ELEMENTARY ELECTRONICS /November- December 1978 27 
www.americanradiohistory.com

www.americanradiohistory.com


From Dynascan Corporation 

ACTUAL -SIZE PHOTO (5.24" x 7.25" x 11.2 ") 

Mode'' 1403A $250 

...like B &K- PRECISION'S 
5MHz 3" SCOPE 

The B &K- PRECISION Model 1403A is living proof 
of that old adage. We've designed into our popular 
3" scope, full features and high performance...all 
in an ultra- compact cabinet. 
The high- brightness 3" CRT produces sharp wave- 
forms on a P31 blue phosphor. A smoked glass 
graticule helps increase image contrast for clear 
viewing in the brightest rooms. The 1403A is con- 
servatively rated at a 5MHz bandwidth for 10mV /div. 
vertical sensitivity and will typically sync on sig- 
nals at 8MHz. This rugged small scope has DC 
amplifiers on both vertical and horizontal axes 
and direct deflection,terminals for waveform dis- 
play up to 450MHz! Maximum input is 600Vp -p. 
Input impedance is 1 megohm for both vertical and 
horizontal inputs. A Z -axis is also provided. 
Perhaps the most striking feature of the 1403A is 
its ultra- compact size (HWD), 5.24 x 7.44 x 11.2 ". 
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This feature, combined with a sturdy integral han- 
dle makes the 1403A ideal for field service appli- 
cations. When bench or storage space is at a pre- 
mium, you'll appreciate the convenient size 
even more. 

We think the 1403A is the most cost -effective small 
scope available. Compare the specs, features, size 
and price, and were sure that you'll agree. Avail- 
able options include the LC -14 carrying case and 
PR -21 isolation /direct probe. 
For immediate delivery, contact your 
B &K- PRECISION distributor. 

fp.KPRECISION ' DYNASCAN 
CORPORATION 

6460 W. Cortland Street, Chicago, IL 60635 312/889 -9087 
In Canada: Atlas Electronics, Ontario 

International Sales: Empire Exporters, Inc., 270 Newtown Rood. Rainvlew, L.I., NY 11803 
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ELEMENTARY ELECTRONICS marks 
its 15th birthday with this issue 
and we thought it would be a 

good time to look back and see just 
how far e/e has come since its first 
publication as an annual in 1963. It's 
also an appropriate time to look ahead 
and show you how we intend to keep 
on getting better all the time. 

Progress. A quick look at that first 
issue not only tells you how far e/e 
has progressed in 15 years but how far 
the state of the electronic art has pro- 

gressed. The equipment in that edition 
looked positively antique even though 
it appeared at a time when the elec- 
tronics hobbyist and the electronics in- 
dustry were well into the transition 
from vacuum tube technology to tran- 
sistors. Sure transistors had been 
around for 15 years but they were still 
expensive for the hobbyist. As industry 
converted to transistors the surplus 
market became glutted with vacuum 
tubes. In e/e's second issue a surplus 
outlet in New Jersey offered "any tube 

ELEMENTARY ELECTRONICS /November- December 1978 

for 33 cents apiece." With prices like 
these vacuum tube technology was still 
very popular for construction projects, 
and almost any old piece of equipment 
that needed repair used vacuum tubes. 
The magazine had projects for both 
technologies. 

ELEMENTARY ELECTRONICS took the 
lead in teaching readers how to make 
the best use of the tiny new semi- 
conductor wonders. Each issue con- 
tained a number of transistor construc- 
tion projects in addition to stacks of 
data on transistor theory. The bulk of 
the first issue was devoted to the 
basics of electronics. The lead article 
was a nifty breakdown of the color 
codes used for resistors, capacitors and 
transformers; followed articlesvn tools, 
reading schematic diagrams, batteries 
and a 25 -page introduction to basic 
electronic theory. For the shortwave 
radio huff there were plans for a one - 
transistor shortwave receiver and an 
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l 
a GETTING BETTER 

article on radio wave propogation by 
C. M. Stanbury, who has been a reg- 
ular contributor to e/e even since. 

That first issue was a real success! 
The magazine grew to biannual in 
'64, a quarterly in '65 and a bimonthly 
in '66. The rapid development of read- 
er interest brought numerous improve- 
ments, the first of which was "Ask Me 
Another" by Leo G. Sands, the fore- 
runner of Hank Scott's "Ask Hank, He 
Knows." Since that time e/e has been 
able to solve thousands of ' readers' 
problems and save them tons of 
money. 

Technology. Shortly after that an- 
other regular department appeared 
and has remained ever since: "News - 
can" has helped our readers keep up 
with state -of- the -art electronic tech- 
nology and given them ideas to experi- 
ment with at home. In those days there 
was a great deal of interest in the con - 
quest of outer space and the electronics 
involved in that quest. Computers were 
also big news even though they were 
what might be called "primitive" com- 
pared to today's machines. Most re- 
quired massive banks of components 
and were' extremely expensive. The in- 
tegrated circuit was just being develop- 
ed and few hobbyists ever thought of 
using one in a project. 

Throughout° the '60s e/e published 
hundreds of construction projects. 
Some of them employed vacuum tube 
technology but most used transistors. 
In the July /August 1969 issue (this 
country put the first men on the moon 
during that period) e/e did an article 
that told all about the new integrated 
circuit Op -Amps and how the hobbyist 
could use them. From that point on 
nearly every issue had articles and 
construction projects that took advan- 
tage of integrated circuits. 

Shortly before that watershed of 
technology, in the March /April '69 
issue, e/e added a new columnist in re- 
sponse to the great volume of letters 
we were receiving from shortwave ra- 
dio listeners. Don Jensen's "DX Cen- 
tral Reporting" has been a regular fea- 
ture ever since. Don started DXing at 
the age of 11 when he tuned his first 
foreign station, Equador's HCJB. Since 
then he has logged more than 220 
countries and stations from remote 
spots such as Antarctica and the Falk- 
land Islands. Don has been in contact 
with thousands of DXers from all over 
the world and he founded the Associ- 
ation of North American Radio Clubs. 

Ii i 

He is presently a newspaper reporter 
in Kenosha, Wisconsin and spent many 
years working in the broadcast in- 
dustry. Truly a man who knows radio 
from both sides of the microphone. 

Nineteen- sixty -nine was a busy year 
for e/e. A few months after Don's 
arrival Kathi Martin become e/e's first 
woman columnist, writing "Kathi's CB 
Carousel" for all the CB buffs. Kathi 
was one of the first people to recognize 
that CB was going to be more than 
just a hobby for a few enthusiasts. She 
saw CB becoming an integral part of 
America culture -something that would 
become an everyday appliance used by 
people from every walk of life. She 
was the first editor here who could 
speak fluent CB and she has worked 
hard to breakdown the language bar- 
rier that kept some people off the air. 
Kathi is constantly trying out new CB 
sets, gadgets and gizmos to see if they 

really work. When she likes something 
she sends it to our laboratory to see 
how it stands up on the test bench; 
then, and only then, does she write 
about it. 

Into the Seventies. As ELEMENTARY 
ELECTRONICS moved into the '70s it 
continued to publish an evermore -in- 
teresting list of construction projects; 
a telephone scrambler, an electronic 
door latch, stereo speakers, light -beam 
radios, radio pre -amps, digital clocks, 
darkroom equipment, digital meters 
and hundreds of others. As the demand 
for these projects increased e/e ex- 
panded its services to project builders. 
The editors bent over backwards to 
help readers find hard -to- locate parts. 
Hank Scott who took over as work- 
bench editor in 1971, began spending 
more and more time answering ques- 
tions from project builders who wanted 
to know the hows and whys of various 
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projects, and how to modify them for 
different purposes. 

The digital revolution began during 
this period and, in an effort to help 
readers make correct buying decisions 
about pocket calculators, we did a 

y "how -to- choose" article. In those days 
a basic, add- subtract -multiply -divide- 
square -and -square -root calculator was 
a bargain at $90 -at least some things 
have gone down in price. When the 
digital VOMs were introduced e/e was 
first -in -line to check 'em out. 

We also checked out digital watch- 
es, clocks, tuners, shortwave receivers 
and just about anything else that could 
be tested in e/e's comprehensive testing 
laboratory. This lab has been hard at 
work since 1965 when the editors real- 
ized that what manufacturers adver- 
tised was not always what they deliver- 
ed. A lot of products that look good 
on paper don't always work out that 

way, and when a customer goes to get 
the facts from a salesman he often 
finds he is talking to someone who 
doesn't know anything about the prod- 
uct. ELEMENTARY ELECTRONICS' test 
reports also perform another vital func- 
tion; they report on products that go 
on the market with so little advertising 
that many readers and potential pur- 
chasers would never know they existed. 

Another segment of our readership 
began to make its presence known in 
the early '70s -the Antique Radio Buff. 
It's hard to find an electronics enthu- 
siast who doesn't take at least a pass- 
ing interest in these old beauties. Col- 
lecting and restoring these old sets is 
not only fun but, in these days of in- 
flation, it can be a sound investment. 
From time to time e/e did an article 
on radio nostalgia but it just wasn't 
enough. So, when James A. Fred, a 
noted expert on early radios, avid col- 

lector, author and electronics engineer 
offered to write "Antique Radio Cor- 
ner" the editors jumped at the chance. 
Since that time interest in old radios 
has mushroomed. Many readers have 
taken to searching out flea markets and 
rummage sales for these old and some- 
times tattered works of art. 

Just two short years ago e/e began 
covering a new area of electronics - 
personal computers. There were only a 
few on the market then and a few 
hard -core enthusiasts who were build- 
ing there own, but prices were tumb- 
ling ever down and down. Since then 
thousands of readers have set up their 
own home computer centers and e/e 
has been checking out more and more 
computers and computer devices in the 
lab. By September of '76 the staff rec- 
ognized the need for a computer col- 
umn. One of the editors took on this 
demanding task for two months then 
passed the job on to Norm Meyers, a 
noted personal computing expert. In 
addition to Norm's "Computing Read- 
out" column e/e has kept on top of 
the subject with articles about compu- 
ter theory, applications and the many 
computer languages. 

The Future. As you can see ELE- 
MENTARY ELECTRONICS hasn't stood 
still while technology moves ahead. 
The staff of e/e will always be looking 
to see where the needs of the elec- 
tronic hobbyist lie and what the maga- 
zine can do to aid you our valued read- 
er. ELEMENTARY ELECTRONICS is a dy- 
namic magazine. Take, for example, 
hi -fi. 

Fifteen years ago audio equipment 
was often home -built. In the late 
ment was often home -built. In the late 
sixties and early seventies the flood of 
mass -produced hi -fi gear made some 
of those home brews sound amateur- 
ish and hi -fi as an electronics hobby 
all but died out. Hi -fi is now becoming 
a users hobby and many electronics 
enthusiasts are setting up recording 
studios in their homes. The recordist 
of today is usually extremely knowl- 
edgeable about electronics -often they 
go on to careers in the recording or 
broadcast industries. To serve these 
people and the hobbyist who just wants 
good sound we are returning to do 
more coverage of audio equipment. 

Readers of e/e have much more to 
look forward to in the years ahead - 
more construction projects, more prod- 
uct tests, more shortwave features, 
more Ham radio primers, feature ar- 
ticles about antique radio, more in- 
tegrated circuit projects and more 
computer coverage. With 15 years of 
solid growth behind us we still intend 
to keep on getting better all the time. 
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AN INTERESTING PROGRAM! 

0100 REM "SAVING" BY LARRY FRIEDMAN 
0105 REM COMPOUND INTEREST, DAY OF DEPOSIT TO DAY OF VITHDRAIL 
0110 DATA 31.28.31.30.31.30.31.31.30,31.30.31 
0120 DATA 31.29 .31.30.31.30.31.31.30.31.30.31 
0130 S =0 
0 1 40 I NP UT " ENT ER Y EAR" . Y 

0150 PRINT "ENTER DATE OF INITIAL DEPOSIT (AS MM.DD)": 
0160 INPUT MI.D1 
0170 G CS U13 620 
0180 PRINT "ENTER LAST DATE OF INTEREST PERIOD (AS MM.DD)": 
0190 INPUT M2. D2 
0200 IF MI >2 THEN 240 
0210 IF Y /4INT(Y /4) THEN Z =1 
0220 IF Z < >I GOSUB 620 
0230 IF Z =1 FOR N =1 TO 12'READ X2 :NEXT N 

0240 FCR VI =t TO 12 
0250 READ A 

0260 IF VI >M2 THEN 330 
0270 IF VI <M1 THEN 310 
0280 IF VI =MI SS +(A- DI ) +1:GOTO 310 
0290 IF VI =112 5S +D2:GOT0 310 
0300 S =S +A 
0310 NEXT VI 
0320 IF Z < >1 G OSUB 620 
0330 PRINT "TOTAL CF " :5;" DAYS." 
0340 PRINT :PRINT 
0350 PRINT "SAVINGS OR COMMERCIAL BANK INTEREST (S OR C) ": 
0360 INPUT AS 
0 37 0 IF AS = "S" THEN IF S =366 PRINT "INTEREST IS BASED ON 365 DAY YEAR" 
0380 IF AS= "C" THEN 410 
0390 R =360 
0400 3 CTO 420 
0410 R =365 
0420 PRINT "ENTER INTEREST RATE (AS X.XX) "S 
0430 INPUT A 

0440 AA /100 
0450 PRINT "HOW MUCH MONEY IS ON DEPOSIT": 
0460 INPUT M 

0 47 0 IF Z =1 THEN IF R365 THEN R =366 
0480 IF AS = "S" THEN IF S =366 THEN S =365 
0490 X=LOG(1 +(A/R)) +S 
0500 Y =EXP(X):YY +M 

0510 P -Y -M 
0520 PRINT "INTEREST EARNED FOR THE PERIOD OF" 
0530 PRINT MI :"/":01)" TO "SM2 : " / ";D2:" 15 E "SP 
0540 PRINT :PRINT "TOTAL VALUE OF INVESTMENT ON ":M2; " / " :D2: 
0550 PRINT " IS S ";Y 
0560 PRINT ¡PRINT 
0 57 0 REM ++ LINES 580 -590 RECYCLES PROGRAM ON REQUEST 
0580 INPUT "REPEAT. USING DIFFERENT INTEREST RATE". ES 
0590 IF LEFTS (ES. I) = "N" END 
0600 3 OT C 420 
0610 REM 

0620 REM ++ CHECK FOR LEAP YEAR ERROR 
0630 IF MI < >2 THEN 670 
0640 IF DI <>29 THEN 1100 
0650 PRINT "RE -ENTER DATE, 2/29 IS ONLY VALID FOR LEAP YEARS." 
0660 GOTO 110 
0670 IF M2 < >2 RETURN 
0680 IF D2 < >29 RETURN 
0690 PRINT "RE -ENTER DATE. 2/29 IS ONLY VALID FOR LEAP YEARS." 
0700 G OTO 180 
0999 END 

READY 
/RUN 
ENTER YEAR? 1977 
ENTER DATE OF INITIAL DEPOSIT (AS MM.DD)? 1.1 
ENTER LAST DATE OF INTEREST PERIOD (AS MM.DD)? 12.31 
TOTAL OF 365 DAYS. 

SAVINGS OR COMMERCIAL BANK INTEREST (S OR C)? C 

ENTER INTEREST RATE (AS XXX) 7 7 .7 5 

NOV MUCH MONEY IS ON DEPCSIT? 1000 
INTEREST EARNED FOR THE PERIOD OF 

1 /1 TO 12 /31 IS 180.57 

TOTAL VALUE OF INVESTMENT ON 12 /31 IS 51080.57 

REPEAT. USING DIFFERENT INTEREST RATE? NO 

READY 

32 

It's Simply 
BASIC 
by Larry Friedman 

Figure out the best bank 
for your dollars with this 
month's program in 
computer BASIC. 

The way some banks tell it, their 
compound interest will eventually make 
you a millionaire. No way, unless you 
live to be 900 years! But sharp invest- 
ing at the highest interest can mean 
a few extra dollars in your pocket each 
year, particularly if you let your inter- 
est remain to collect additional interest 
-compounding. 

This month's program, SAVING, 
will help you sort out the conflicting 
interest claims of banks so you can 
realize the highest return on your in- 
vestment. The program is short, so you 
can load it quickly any time you want 
to check out some new bank scheme to 
attract your hard -earned dollars. Since 
most people are interested in yearly 
interest, SAVING is limited to calcu- 
lations up to 365/366 days. This keeps 
the program some 15 to 20 lines short- 
er and maintains an accuracy of 10 
in the final calculation. If you want to 
modify the program for multiple year 
interest by all means go ahead and do 
so. 

Take note that savings and thrift 
institutions (which I call savings banks) 
often calculate interest on a 360 day 
year credited on a 365 day basis. They 
forget about leap year because it's a 
third place decimal variation that pays 
the same as 365 days. If the bank 
rounds off the third place, which is 
usually the case, the interest is the 
same. In short, you generally get a 
few cents more interest than you would 
compute using the standard equation 
of FV =PV (1+R)n. 

Commercial banks, on the other 
hand, give you nothing extra, so SAV- 
ING handles their interest payments on 
a strict 365 or 366 day basis. 

SAVING assumes compound inter- 
est, day of deposit to day of withdraw- 
al. If your bank pays less it's time to 
start looking for a new bank because 
you're getting the short end. 

If your savings bank uses other than 
a 360 day basis for paying interest sim- 
ply change line 390 to their basis. 

Dual data lines -110 and 120 -is not 
the usual way to handle the problem 

(Continued on page 82) 
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C()UNTCAPACITA 

vìRACIT' 

4YBE YOUR JUNK BOX looks like 
a haunted mansion? Full of mys- 
tery and intrigue? Do you some- 

times wonder just what values all those 
surplus or unlabeled capacitors really 
are? All the VOMs, frequency meters, 
power meters, FETVOMs and tach- 
ometers in the world aren't going to 
help you here. What you need is a visit 
from the Count -Count Capacita -our 
own toothsome capacitance meter. 

You can use this capacitance meter 
to separate good capacitors from bad 

BringYour 

Junk Box Capacitors 
Back FromThe Dead! 

by Walter Sikonowiz 

ones in your junk box. In addition, if 
you ever have to repair a television or 
radio, Count Capacita will quickly put 
the bite on a defective capacitor, thus 
saving you the expense of a repair bill 
in the process. Last, but certainly not 
least, the Count will enable you to 
purchase surplus capacitors, and this is 
where you can really save money. 

Surplus capacitors are sold at dis- 
count rates, usually by mail -order deal- 
ers and for several reasons. First, sup- 
pose an audio manufacturer decides to 

completely phase -out his old capaci- 
tively coupled amps in favor of direct - 
coupled designs. His inventory of new 
and perfectly good capacitors is now 
useless to him, so he disposes of the 
lot on the surplus market. Second, 
sometimes a capacitor manufacturer 
wants to get rid of old, mislabelled or 
out -of- tolerance units; he can do this 
on the surplus market. You can take 
advantage of the savings -often more 
than 75% -if you know the Count. 
With our meter, you can spot the mis- 

BI-88 

SI 

T R13 1315 

Take your mind off those eerie noises from off the moors by building our sanguine Count. Here's where the components lie. 
The Count will bring back to life all of those once -useless, unmarked capacitors once doomed to a junkbox graveyard! 
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O 

COUNT CAPACITA 

labelled or out -of- tolerance units, iden- 
tify unmarked devices, and eliminate 
the occasional defective unit. If you do 
much experimenting, your savings may 
soon pay for your capacitance meter. 

RANGE SWITCH SI 

nf. 

pfx100 nfxl0 

n 

The Count will measure capacitances from 
about 100 picofarads to 5000 nanofarads (5 
microfarads). See the text for further info 
on converting readings to varying measures. 

Transylvanian Circuitry. Let's begin 
discussion of this particular circuit 
with the block diagram. The cir- 
cuit is driven by a free -running oscil- 
lator that generates short- duration, neg- 
ative -going pulses. These pulses are 
spaced by a time interval T_. Now, T. 
is controlled by the capacitor under 
test. Specifically, T. is equal to k1C, 
where k1 is just a constant of propor- 
tionality. At the monostable's output, 
there is a rectangular waveform that 
is high for a time. T_, and low for a 
time equal to (11 -T2). This waveform 
is then time -averaged to yield a meter 
current equal to (k2T2) /TI, where 
k_ is another constant of proportional- 
ity. Since T2 is equal to k1C, it follows 
that meter current Im must also equal 
(k1k2C) /T1. Therefore, there is a di- 
rect relationship between meter deflec- 
tion and capacitance; by choosing the 
right values for k1, k2 and T1, you get 
a capacitance readout. 

The Count's various constants have 
been chosen to allow a useful mea- 
surement range that spans from less 
than 100 picofarads to 5000 nano- 
farads (5 microfarads). In case 
you are unfamiliar with the above 
nomenclature, one microfarad is one - 
millionth of a farad, the standard unit 
of capacitance. It takes a thousand 
picofarads to equal one nanofarad, and 
a thousand nanofarads to equal one 
microfarad. The scales on this meter 
measure capacitance in terms of pico- 
farads and nanofarads; with the above 
information, you should be, able to 
easily convert between units when nec- 
essary. 

C ---ÿ- 
OSCILLATOR (QI,02) 

PERIOD =TI 

MONOSTABLE (ICI) 

PERIOD= T2 =KIC 

-.1'2k 1 

TIME 

AVERAGING 

K2 T2 KIK2C 
METER CURRENT Im= - 

TI 

Count Capacita's circuit is driven by a free -running oscillator that generates short - 
duration, negative -going pulses. The pulses are spaced by a time interval T2 controlled 
by the capacitor being tested. The waveform is averaged to yield a meter current that 
changes with varying capacitance moving the meter's pointer to the value. 

Let's now consider the schematic 
diagram. Assume that switch S2 is in 
its battery position and that S3 is 
pressed down. Battery current will flow 
into meter MI through resistor R2, and 
MI's deflection will indicate whether 
or not the batteries are good. Fresh 
bàtteries will provide a meter indica- 
tion of about "45 "; batteries should be 

Construction of the Count is far from grue- 
some. Just be certain to minimize stray ca- 
pacitance effects between the binding posts 
by keeping their leads both short and direct. 

changed when the indication drops 
below "33 ", or thereabouts. Now, flip 
S2 mentally back to its capacitance 
position, and let's proceed with the rest 
of the circuit. 

Battery current flows through resis- 
tor RI to yield a regulated 6.2 -volt 
supply potential across zener diode Dl. 
Capacitors Cl and C2 bypass the sup- 
ply and stabilize the circuit. The free - 
running oscillator is composed of uni- 

junction transistor Q1 plus associated 
components. Timing capacitor C5 is 
charged through R13 and R14, or R15 
and R16, depending on the setting of 
range switch Si. When the voltage on 
C5 reaches a specific level, Q1's emitter 
breaks down to a low impedance, thus 
discharging C5 through resistor RI1. 
When the capacitor has been dis- 
charged to a sufficiently low level, Ql 
ceases to conduct, and C5 once again 
begins to charge. This charging and 
discharging of C5 proceeds alternately, 
causing a voltage spike to appear across 
R11 each itme C5 discharges. Transis- 
tor Q2 inverts and amplifies the pulse, 
which is applied to the inputs (pins 2 

tes I 1 
1916D OD 

OD 

Here's your PC board template to bring the 
Count home to roost. Use either photo -etch 
materials or just use a resist marking pen. 
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R2 and R3 must have 5','c tolerances. 
Likewise, the tolerances of R5, R6, 121 

and R8 must be at least 5 percent. Il 
you desire, 1 efc precision resistors could 
be used for R5 through R8. This will 
improve accuracy somewhat on the 
four lowest ranges, but it will also b( 
more expensive. You won't be needin 
hair -splitting precision, so 5 %- toleranc( 
resistors should be quite adequate here 

Although it might seem more diffi 
cult at first, printed- circuit constructior 
is far and away the most convenient 
method of assembly. For your conven 
ience, a PC foil pattern is providec 
elsewhere in this article, and it may b( 
used in conjunction with a printed 
circuit kit from any of the electronic 
retailers. An equally effective construc 
tion method involves the use of perf 
board. Either technique is capable of 

turning out a small, neat circuit board 
(Continued on page 88, 

CAPACITOR UNDER TEST 

; 8P2 

R R13 I5 
100 

R14 R16 

10K K 

3 900 39K 

L__ 
Sla 

C5 
.22 

RII 
47 

R9 
47K 

R2 
470 

82 

QI 
2N2646 

BI 

RIO 
10K 

02 
2N3904 

BPI D2 

01 
1N914 

5% 
OR 
I% 

R5 
1000 

R6 
IOK 

R7 
IOOK 

R8 
IM 

L 

R4 
1000 

6 8 

2 
ICI 

4 555 

3 

Sib R2 
270K 

5% 

D3 R3 
1N914 27K 5% 

CAP GATT. 

S2 

1 
C3 

C4 220 

MI O ( 

50yA 

Looking for parts? HOBBY MART has them, page 90. 

B1- B8 -1.5 VDC AA- cells, connected in series 
BP1, BP2- binding posts 
C1, C3- 220 -uF, 16 -volt electro ytic capacitor 
C2, C4 -.1 -uF ceramic capacito- 
05-.22-uF, 10% tolerance, mylar capacitor 
D1- 1N753A Zener diode, 1/2-watt at 6.2-volt 
D2, D3 -1N914 diode 
IC1 -555 timer 
M1 -0 -50 microamp meter (Radio Shack 22 -051 

or equiv. -see text) 
al -2N2646 unijunction transistor 
Q2- 2N3904 NPN transitor 

ALL RESISTORS ARE 10% TOLERANCE, 
VaWATT UNLESS NOTED. 

COUNT CAPACITA PARTS LIST 

R1- 270 -ohm resistor 
R2- 270,000 -ohm resistor, 5% tolerance 
R3- 27,000 -ohm resistor, 5% tolerance 
R4- 1000 -ohm resistor 
R5- 1000 -ohm resistor, 5% tolerance or 1% 

if desired 
R6- 10,000 -ohm resistor, 5% tolerance or 1% 

if desired 
R7- 100,000 -ohm resistor, 5% tolerance or 

1% if desired 
R8- 1- Megohm resistor, 5% tolerance or 1% 

if desired 
R9- 47,000 -ohm resistor 

R10- 10,000 -ohm resistor 

C2 
.I 

CI 
220 

- 
RI S3 

270 

DI 
6.2V 

BI-B8 

BOTTOM 

82 02 

E B C 

FLAT SIDE 
FORWARD 

4 
ICI 
TOP 

5 

R11- 47-ohm resistor 
R12- 470 -ohm resistor 
R13- 10,000 -ohm trimmer potentiometer 
R14- 3900 -ohm resistor 
R15- 100,000 -ohm trimmer potentiometer 
Rl 6-39,000-ohm resistor 
S1 -rotary switch,g5- position, double -pole 
S2 -SPDT toggle switch 
S3 -SPST pushbutton switch 

Misc.- battery holders; knobs; cabinet ILMB 

#C-R 632, from Circuit Specialists, Box 3047, 

Scottsdale, Arizona 85257); wire; press -on 

lettering; etc. 

and 4 ) of monostable ICI . 

The monostable's period is deter- 
mined by the capacitor under test in 
conjunction with a resistor- either R5, 
R6, R7 or R8- selected by range 
switch SI. In operation, the capacitor 
being tested first gets connected across 
a pair of binding posts, and then S3 
is pressed to take a read ng. You will 
note that these binding Fosts are pol- 
arized, with BPI being positive and 
BP2 (which connects to ground) being 
negative. This is an important consider- 
ation with polarized capacitors such as 
aluminum and tantalum electrolytics; 
the capacitor's positive terminal must 
connect to BPI. Reverse connection is 
harmful to such capacitors, so be care- 
ful. The standard non -polarized capaci- 
tors -mica, paper, mylar polystyrene, 
ceramic and glass -may be connected 
across the binding posts in either direc- 
tion. 

Diode D2 functions to provide a 
quick discharge of the capacitor under 
test when S3 is released. Monostable 
ICI's output, pin 3, drives meter MI 
through R3. Averaging of the pulses is 
accomplished by capacitor C3 across 
M1 Finally, diode D3 ensures that no 
current is emitted from IC l's output 
when it drops low (to about a tenth of 
a volt). 

Since this is not a temperamental 
circuit, though the Count is a bit 
batty) you should have few problems 
with its construction. One point that 
you should bear in mind, however, is 
that the binding posts must connect to 
the rest of the circuitry via short and 
direct wires spaced at least an inch 
apart. This minimizes stray capacitance 
between the binding posts and main- 
tains good accuracy on the lowest range 
(pf. X 10). 

As specified in the parts list, resistors 
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Train with NTS for the 
Microcomputers, digital 

the first name 

ssla . eKK nn* ....,.nUM 
St f. Or, . 

.m Wsn .'wW. nw[w 

as*.1 MOO 

N'[. p1.e. n 

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 

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 
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. 

and every piece of equipment included. 

Send for it today, and see or yourself what's really 
happening in electronics training technology at NTS. 
Find out how much has changed, and what new 
directions the field is taking. You'll probably want to 
be a part of it. 

It's free. Just mail the card or coupon. Today: 

NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 

NATIONAL(TEc-HwAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 

I- _ I_ - 
NATIONAL TECHNICAL SCHOOLS Dept. 222-118 
4000 South Figueroa Street, Los Angeles, California 90037 

Please send FREE Color Catalog and Sample Lesson. 

Color TV Servicing 
B & W TV and Radio Servicing 
FCC License Course 
Electronic Communications 
Electronics Technology 
Audio Electronics Servicing 
Digital Electronics 
MicroComputers /MicroProcessors 

I 
I 
I 
I 
I 
I 
I 

Name 

Address 

Apartment Number Age 

City 

State 

Check if interested in G.I. Bill information. 

lip 

I 
I 
I 
I 
I 
I 
I 

L'Check 

if interested ONLY in classroom training in Los Angeles --- - - - - -J 
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QSL 

FIVE WAYS TO 

Ú.SL' tlr se 11/11(.1v ti //s to collect exotic cards from all over the world 

t vtns, tit N 1 nl U'm from 
sit rtwave hmadcasters, are 

the DXcr's proof of having actually 
tuned in to stations from the far corn- 
ers of the world. Nlany DXcrs seek 
them avidly and. when, they receive 
them, pin them up on the wall of their 
"Listening Shack" or carefully place 
them in an album for safekeeping.' 

Many beginning DXcrs, however, 
find that getting these cards is a slow 
and painful process. In fact, sometimes 
they never receive an answer. How 
then can the DXer increase his chances 
of getting these verifications in re- 
sponse to his reception reports? 

1. Be Selective In Stations You QSL 

Not all shortwave broadcasters send 
out QSL cards or even bother to an- 
swer reception reports. Some will do 
so in time -a matter of several months 
-while others will reply quickly. We 
have supplied lists of 16 "Fast .Re- 

sponders" -all who responded to the 
author's reports during 1977; stations 
who responded in average time during 
the same period; and 14 who took a 
long time to reply. Obviously, there 
are other broadcasters who fit one of 
these categories but who the author 
did not tune to. But, assuming your 
receiver will tune to these stations, 
here are some 42 QSL cards you are 
pretty sure to get. 

I should stress the "pretty sure" be- 
cause many things can go wrong, either 
with your reporting or the broadcaster 
could change his policy. The author 
sent a report in to Ethiopia, for ex- 
ample, just prior to their recent revo- 
lution. The religious station I had sent 
the report tq was seized by the new 
government and its current anti- Ameri- 
can policy makes it very unlikely that 
I'll ever receive an answer. 

Several reasons exist for the differ- 
ences in reply time by these stations. 
First of all, you are dealing with the 
mails. While we are often critical of 
the U.S. Postal Service, it is far ahead 
of some foreign nations. There is also 
the matter of the number of reports 

by 
Roger A . Peterson 

a station receives and the size of the 
stall' they have to respond. Radio Fin- 
land. a fast responder, stated recently 
that they average 200 reception re- 
pork a week. The BBC, an average 
responder, with far more air time, and 
probably heard by much more of the 
World, must get many times that num- 
ber. Australia, another "powerhouse" 
of international broadcasting, must get 
many more reports to handle than 
little Papua, New Guinea. The 
latter might have just one person to 
handle this correspondence but note 
that they are one of the "good guys" 
in fast response. 

2. Make A Complete Report 
Your report should have three basic 

elements to be acceptable to most sta- 
tions. Give the frequency, the time and 
the date you heard the program. Then 
prove that you heard the program by 
giving some details. If it was a news 
broadcast, write down some of the 
items they reported. It isn't enough 
just to say "news program." If it was 
a musical program, write down some of 

First you have 
to hear the station, 
then you have to 

get the QSL. Getting 
the card can be 
the hardest part! 

There are two ways to keep current 
on shortwave broadcasters' QSL poli- 
cies. One is to have a copy of the latest 
WORLD RADIO TV HANDBOOK. It Will 
give you the current policy of most 
stations. The other way to stay abreast 
of the situation is to join a shortwave 
club that publishes a monthly bulletin 
to inform you on the QSL experiences 
of other members. 

the song titles and whether it was or- 
chestral, or vocal and with a girl or 
man doing the singing. - 

Unless you know shorthand -or are 
an exceptionally fast writer -a tape re- 
corder is almost a necessity to get these 
program details. After the program is 

over, you can play back the recorder 
at your leisure and pick up what was 
said to give you an accurate program 
report. If the station is broadcasting 
in a foreign language, the recorder 
will also be of help in making a trans- 
lation. Incidentally, the best time to get 
a foreign language report is when some 
important world event takes place -the 
election of a new president of a major 
nation, an assassination, earthquake, 
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Many collectors 
have QSL cards from 

parts of the world. 
Collecting such can be 

a colorful and 
a very rewarding hobb 

Illustrations 
you see here were takes 

from different QSL 
cards. Many show 
scenic points of 

a country's beauty. 

etc. It's easier to pick out prominent 
names and you can read the story in 
your local newspaper to fill in the 
details you missed in the foreign lan- 
guage. 

Finally, you should report on how 
well the station's signal came over the 
air. The accepted practice here is to use 
the SINPO Code. This rates the Signal 
Strength, Interference, Atmospheric 
Noise, Propagation Disturbance (Fad- 
ing) and the Overall Merit of reception 
in numbers 5 (excellent) through 1 

(poor) . Thus your report might read 
for a good reception: S-4, I -5, N -4, 
P -5 and 0 -4. 

While most of the big international 
broadcasters will have their own moni- 
tors these day, the above information 
might well be helpful to the smaller 
station and will often be appreciated. 
Another thing you should add is the 
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make of receiver you have and the 
type of antenna you are using. The 
station may judge then why your recep- 
tion was excellent or average or poor. 
The more information you give, the 
more your chances of getting an an- 
swer. 

3. Make An Accurate Report 
It's amazing how many ways there 

are to go wrong in making out recep- 
tion reports. How about the station's 
name and address? Where did you 
obtain it? If you took it down while 
listening to the program, you could 
have easily transposed a number or 
misspelled the street name. Here again, 
a tape recorder can help you avoid 
these mistakes. 

If you got the address from a list in 
a book or magazine, how up -to -date 
was the issue? I used an address from 
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ICA FIVE WAYS TO QSLs 

IL 

for cards that will never come because 
of similar error. 

A number of DXers, including the 
author, use printed forms for recep- 
tion reports. These have several advan- 
tages over a letter. First of all, every- 
thing is in place on these printed forms 
so that you can't forget to fill in all 

RADIO 
.INLAND 

A 

a book published two years ago and 
discovered it had changed when I got 
my latest copy of the WORLD RADIO TV 
HANDBOOK. I never received an answer 
-my report is probably gathering dust 
in some dead letter box! It pays to 
have a copy of the Handbook. It not 
only contains the current station ad- 
dresses but often gives you the name of 
the person to address your report to. If 

' you don't have a name, write something 
like, "Att: QSL" in the lower left hand 
corner of the envelope. In the case of 
the larger stations with huge staffs, 
this will save you a day or two in get- 
ting delivery to the right department. 

Another common error is reporting 
an incorrect date for when you heard 
a program. If you are listening to a 
broadcast from the BBC in England 
on October 10 at 9:30 P.M., Eastern 
Standard Time. the broadcast is being 
sent out at 0230 Greenwich Mean 
Time. This means it is now October 11 
as far as the broadcaster is concerned. 
You should report both your local 
time and the broadcast time in the 
twenty -four hour clock system. GMT is 
the shortwave broadcasters' system. 

When writing down frequencies, it 
is easy to make an error. A simple 
mistake in copying down the frequency 
numbers of one station almost cost me 
a QSI. card a few months ago. For- 
tunately, the broadcaster (Trans World 
Radio in Monoco), notified me by 
post card That my reception report was 
in error and thus unacceptable because 
of the wrong frequency. I immediately 
sent in another report and ultimately 
received the QSL Card. I doubt if 
many stations would take the trouble 
to do this and there are probably a 
good many DXers waiting right now 

If you follow 
our five rules on 
asking for QSLs 

you can't go wrong 
Soon enough, you 
ave the "wallpaper 

necessary data. Information such as 
the SINPO Code is simply checked off 
on the form for the rating you give 
the station's signal. Finally, the forms 
are printed in several languages so that 
a clerk at Radio Madrid, for example, 
simply reads the report in Spanish, 
with the execption of the part where 
you write about the program content. 
These forms can be purchased from 
Gilfer Associates, P.O. Box 239, Park 
Ridge, N.J. 07656. 

4. Postage 
If you DX all of the stations listed, 

it will cost you $13.44 in postage 
using 32(' Overseas Air Mail stamps. A 
little over $9 additional is added for the 
stations that require return postage; 
note that only about one -quarter of 
the stations require this. 

It is possible to trim this figure down 
a bit by using post cards instead of 
envelopes or by using surface mail 
instead of air mail. I do not advise 
surface mail as this would add months 
to your waiting time. Post cards would 
require your reception reports to be 
extremely brief -too much so for some 
stations. You need envelopes for the 
stations you send return postage to 
anyway. 

Return postage is generally sent in 
the form of International Reply Cou- 
pons that can be purchased for 42{ 
apiece at your local Post Office. Check 
the stations that I sent return postage 

to and how many IRC's for each par- 
ticular station. My information on 
when to send postage and when not to 
came from either the WORLD RADIO TV 

HANDBOOK or from my DX club 
monthly bulletin. 

5. Add An Extra Touch 
The primary reason stations bother 

to go to the trouble and expense of 
sending out QSL Cards is to build a 
reputation for being good responders 
so that more listeners will tune in for 
their programs. Hopefully, after a 
DXer has heard the station's program 
for his reception report, he will tune 
in again and listen to more of their 
broadcasts. Another reason to main- 
tain this reputation is to build a good 
statistical record of reaching U.S. (or 
other nation's) listeners. Such statistics 
probably help the station manager to 
prove the success of his broadcasts and 
to justify his budget requests. Thus, 
anything you can add to your report 
that indicates your interest in the sta- 
tion's future broadcasts or in the coun- 
try itself, may make a difference in the 
care and handling of your report. 

The way I handle this aspect of re- 
porting is to always request a broadcast 
program or schedule. This indicates 
that I plan to tune in again and that I 
am not simply a QSL card chaser. In 
some cases, I also requested literature 
about the station's country as well. If 
you have room, a statement such as, 
"I was very much interested in this 
program and intend to listen to it 
regularly" will also help. 

Many people in Shortwave Radio be- 
lieve that the days of QSL cards may 
be numbered. Their reasoning is that 
if SWL becomes more popular, the sta- 
tions simply won't be able to afford 
the cost of a staff large enough to han- 
dle all the requests. Don Jensen re- 
ported in these pages a few issues back, 
that DXing has become so popular in 
Japan that Radio Austrailia has been 
swamped with QSL card requests. 
Radio Canada International recently 
changed its policy by only sending out 
blank QSL cards twice a year when lis- 
teners requested their program sched- 
ule. The DXer must fill out his own 
card and mail it back to the station for 
a stamped approval. 

Many DXers feel that only a so- 
called "full -data QSL card" is valuable. 
By this they mean that all the verifica- 
tion data -time, frequency and date 
must be on the card. Some of the sta- 
tions do this automatically, some when 
requested, but the trend is away from it 
because of the clerical cost. Major 
broadcasters, such as the BBC won't do 

(Continued on page 84) 
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D 
Isco MUSIC ENJOYS a phenomenal 
popularity, as evidenced by many 
of today's most popular records 

and movies. This popularity is duc, in 
part, to the uniquely identifiable Disco 
percussion pattern which is basically 
identical in all songs. Disco King is a 
low cost rhythm unit which produces 
the standard Disco pattern plus three 
variations (selected by moving the 
"Pattern Select" jumper wire). The 
King also doubles as a base drum syn- 
thesizer which is triggered by means of 
a standard footswitch. 

Disco King is simple to construct, 
uses readily available CMOS and ana- 
log active devices and is powered by 
two 9 volt batteries, Construction cost 
for the basic unit should be less than 
$20.00 (see parts list for kit avail- 
ability). 

How It Drums. As indicated in the 
schematic diagram, CMOS NAND gates 
ICIA and ICIB form a gated oscillator 
which serves as the clock for the unit. 
The clock output frequency (set with 
Tempo control R2) is divided by two 
in D Flip Flop IC2B and again by two 
in D Flip Flop IC2A. Either the clock 
output, the Q output of IC2A or B or 
the Q output of IC2A can be used as 
the cymbal trigger signal. 

Transistor Q1 generates a continu- 
ous white noise signal which is A.C. - 
coupled through C9, amplified in IC3A 
and provided to IC4, a transconduc- 
tance Operational Amplifier. The trig- 

ger signal selected is A.C. coupled 
through (and differentiated by) C7 
and used to Amplitude Modulate the 
white noise signal in IC4. In this way, 
a repeating pattern of cymbal sounds 
is generated. Initially, R20 is adjusted 
to set the decay portion of the differ- 
entiated trigger pulses to create the 
characteristic amplitude envelope of a 
high hat cymbal. A portion of the IC4 
output signal is tapped off Cymbal 
Level control R16 and provided to 
IC3B, where it is further amplified and 
summed with the synthesized base drum. 

The Q output of IC2A is differenti- 
ated by C4 and R5 to produce a nar- 

Drum up a storm 
with this 

percussive project! 

by James Barbarello 

row trigger pulse. Dl eliminates the 
negative portion of the differentiated 
pulse. The Q output signal is also in- 
verted in IC1C which drives LED 1 

to indicate the start of the pattern (in 
musical terms, the start of the bar). In 
lieu of the Q output, a switch may be 
connected to J1. When depressed, the 
switch will manually generate a trigger 
pulse. In this manual mode, C3 and 
R4 eliminate switch bounce which 
would cause undesirable multiple trig- 
gering. In either the manual or auto- 
matic mode, the resultant pulse trig- 
gers the base drum generator. 

C5, C6, C8, RH, R13 and R14 form 

C 

B B. 

A. 

D 

,OFF 
OFF 

Y 

FRONT PANEL MARKINGS 

(FOR PATTERN IDENTIFICATION 
SEE FIGURE 2). 

SWITCH WIRING 

(REAR OF SWITCH) 

P. C. BOARD 

SO -I MOUNTING HOLES 

Here's an easy modification to our Disco King! Our own unit uses jumper wires in the 
SO -1 socket to change the beat but if you'd like a rotary switch could be installed. 
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@/I@ DISCO KING 

a Twin -T notch filter tuned to the 
base drum frequency and make up one 
of two feedback loops for Op Amp 
IC5. If this were the only feedback 
loop, IC5 would simply oscillate at the 
notch frequency. Feedback loop R7, 
however, provides sufficient negative 
feedback to suppress continuous oscil- 
lation. The positive going trigger pulse 
momentarily overcomes the feedback 
through R7 and generates a damped 
sine wave output. The setting of R7 
determines the amount of feedback 
and, accordingly, how long the oscil- 
lation lasts before it decays to zero. The 
synthesized base drum output of IC5 
is summed with the cymbal signal in 
IC3B. 

With S2 open, operation is as de- 
scribed above. Closing S2 (stop) 
grounds the input to pin 1 of IC1A, 
stopping the clock and resetting both 
Flip Flops with the high output of in- 
verter IC 1 D. When S2 is released, the 
clock restarts and the sequence re- 
starts at the beginning of the bar with 
the base drum sound. Power ( ±9 
volts) is supplied by two 9 volt bat- 
teries. 

Construction. Although not abso- 
lutely necessary, a PC Board is recom- 
mended as the means of construction. 
A PC pattern and components place- 
ment guide are provided. Observe 
standard precautions when handling 
and soldering CMOS ICs 1 and 2. 
Sockets may be used if desired. The 
CA3080 IC in the TO -5 can is avail- 
able in two different lead configura- 
tions. The "S" configuration has the 

leads preformed in an 8 pin DIP (Dual 
Inline Package) pattern, where the 
"plain" configuration does not. If nec- 
essary, form the leads in an 8 pin DIP 
pattern prior to insertion. After all 
components are installed, perform final 
wiring. 

Any suitable case may be used to 
house the project (although a case is 
not actually necessary). The case may 
be marked as shown in the photo using 
transfer lettering or other similar mark- 
ing methods. A suitable holder for the 
two 9 volt batteries can be formed 
from a 1" by 3" strip of aluminum. 
Drill a 3/16" hole in the center of the 
strip and form it into a stubby "U" 
shape, the two shorter sides being 3/8" 
each. Drill a 3/16" hole in the bottom 
of the case and pass a #6 -32 x 1" ma- 
chine screw through the hole, between 
the two batteries and on through the 

3 6 
R2 

22M 
TEMPO CI 

RI 1 

470K 

12 

13 

IC 
ID 

o S 
11 STOP 

V+ 

C2 
.I 

14j 8 

V+ S 

9 IC 0 -D 2B 

CL 0 
R 

10 

II 

6 

13 3 

DÁ 
0 

CL I o i 
R 

8 

9 

IC 
IC 

10 

V+ 

I 

17 

8 

--- S r 
0 

~4 5~- 

4 

B1, B2 -9 -volt battery 
C1, C3, C4, C5, C6, CO, C9 -.1 -uF capacitor, 

disk ceramic, 25VDC 

C2, C7- 1.0 -uF electrolytic capacitor (radial 
leads), 10VDC 

D1- 1N4148 or 1N914 diode 
IC1 -4011 Quad 2 -input CMOS NAND Gate 
IC2 -4013 Dual CMOS D Flip Flop 
IC3 -Dual 8 -pin Op Amp (5558, LM1458 or 

simi lar) 
IC4 -Transconductance Op Amp (CA3080 or 

CA3080S or similar) 
IC5 -741 Op Amp (8 -pin DIP) 

11 -Phono jack, closed circuit, 1/4 -inch 
12 -Phono jack, open circuit, 1/4 -inch 
LED 1 -Light Emitting Diode, type NSL5053, 

TIL32 or similar 
R1, R13, R14- 470,000 -ohm resistor, 1/4 -watt 

C3I 

N/C 
QI 

R3 
1000 
vw+V+ 

LED I 

JI 
BASE TRIG. 

R6 
A ,1 IOOK 

i1 

C4 DI 

R5 
OOK 

R7 
IM 

V+ 
2 7 

RI7 R19 
IM 100K vw- 

V+ C9} 
- I R18 2 

10K 

C7 RIO 
.1 IOOK e- 

I 

IC3A 

V- 

IC5 
4 

Looking for parts? 
HOBBY MART has them, page 90. 

R8 
IOOK 

RI2 
100K 

6 

3 

R13 1 R14 
470K 470K 

V+ .1 

7 - 
IC4 

PARTS LIST FOR DISCO KING 

4 

5 
V- 

R2 -2.2 Megohm linear taper potentiometer, 
1/2 -watt 

R3- 470 -ohm resistor, 1/4 -watt 
R4, R5, R6, R8, R9, R12, R19- 100,000 -ohm 

resistor, 1/4-watt 
R7 -1 Megohm trim potentiometer, 1/4-watt 
R10- 100,000 -ohm trim potentiometer, 1/4-watt 
R11- 4700 -ohm resistor, 1/4 -watt 
R15, R18- 10,000 -ohm resistor, 1/4 -watt 
R16- 10,000 -ohm linear taper potentiometer, 

1/2 -watt 
R17 -1 Megohm resistor, 1/4 -watt 
SO -1 -8 -pin DIP socket 
S1 -DPST slide switch 
S2- Momentary pushbutton switch, N/O 

(normally open) 

Misc.- Suitable enclosure, aluminum strip, 

R16 
10K 

CYMBAL 
LEVEL 

5 

R15 
10K 

V+ 

8 

IC38 
+ / 

V+ V- 

BI 

o 

J2 
OUT. 

SI 
POWER 

knobs, wire, solder, hardware, etc. 

Note: The following are available from BNB 

Kits, RD #1, Box 241H, Tennent Road, 
Englishtown, N.J. 07726; Parts Kit (DK -1) 

consisting of all electronic parts, controls, 
switches, jacks, wire and etched and drilled 
P.C. Board at $18.95. Etched and drilled P.C. 

Board alone (DK -1PC) at $5.95. Prices in- 

clude handling and U.S. Postage. Canadian 
residents please add $1. U.S. Funds only. 
Please allow 3 to 6 weeks for delivery. 

Note: Blank case as shown in photo avail- 
able from Continental Specialties Corpora- 
tion, 44 Kendall Street, P.O. Box 1942, New 

Haven, CT 06509 (DMC -2). Write for current 
price. 
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hole in the holder. Secure the holder 
with a #6 -32 nut. 

Initial Adjustment and Checkout. 
Set Trim Potentiometers R7 and RIO 
and controls R2(Tempo) and R16 
(Cymbal Level) to mid position. Con- 
nect the output of the unit to a music 
amplifier or hi -fi. When power is ap- 
plied, you will hear a repeating base 
drum sound. Adjust R7 for a non - 
boomy, short duration "thud" sound. 
Form a jumper from a short length of 
#20 or #22 solid wire and insert it 
into pins 4 and 5 of socket SO -1. Set 
R2 for medium speed and adjust RIO 
for a short duration cymbal sound. 
This completes the adjustments re- 

°/ quired. To insure the unit is performing 
properly, check the following. Note 
that R16 can adjust the cymbal volume 
from full off to maximum. Note that 

(Continued on page 86) 

ti 

The beat goes on... 
and on...and on when 
you build our Disco 
King. It's simple to put 
it all together as it 
uses readily available 
CMOS and analog ac- 
tive devices. The PC 
template is shown to 
the upper right and the 
component -side over- 
lay below. With these 
you'll be atop the 
disco scene! 

TO R2 TO 52 
TO LED I 

(ANODE) 

TO R16 TO GND 

TO LED I 

(CATHODE) 

TO JI 
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World's biggest and best source of top -quality electronic kits! 
Look at what's new in our new just- off -the -press catalog! 

NEW 
Computerized 
Weather 
Monitor 
If you need weather information for ANY 
purpose, the ID -4001 is the way to get it! 
This microcomputer -based weather 
instrument displays - time of day in 12 
or 24 -hour format; wind direction and 
magnitude; indoor and outdoor tempera- 
ture; barometric pressure; even wind chill 
factor! What's more, the computer's 
memory stores the highest and lowest 
data for each function so you can recall 
it for easy and accurate record keeping. 
Chart recorder and computer outputs 
provide even more versatility! 

NEW 
Rack -Mount Stereo 
Components 
Heath has developed 
an entire new line of 
sophisticated audio 
equipment designed 
to offer the striking 
good looks and versa- 
tility of rack mounting combined with speci- 
fications and performance capabilities that 
are the equal of the finest components avail- 
able today! The AA -1600 Stereo Power 
Amplifier features 125 watts, minimum RMS, 
per channel into 8 ohms, with less than 0.05% 
total harmonic distortion from 20- 20,000 Hz. 
The AD -1700 provides a graphic LED display 
of power output to monitor system perfor- 
mance and help prevent overloads. Other 
components soon to come will be a ver- 
satile, low- distortion stereo preamplifier, 
and a deluxe digital FM -AM Stereo Tuner. 

NEW 
Digital 
Readout Car 
Clock with Trip Timer 
Versatile clock / timer for any vehicle shows 
time in hours and minutes, has 24 -hour 
timer that reads to nearest second. Bright, 
easy -to -read display, low -power circuit 
doesn't drain battery. 

12:35 

NEW 
Deluxe 
Dual -Trace 
Oscilloscope 
Low -priced 
dual -trace scope 
ideal for audio and TV servicing. 
Features outstanding sensitivity, extra -bright 
traces, selectable triggering, 7- position vari- 
able time base, DC to 5 MHz bandwidth. 

a 
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NO PREVIOUS 
EXPERIENCE NECESSARY 
Thousands of people with 
no electronics experience 
whatsoever - people who 
have never handled a sol- 
dering iron before - have 
proved that you can build 
any Heathkit product you 
want - and enjoy every 
moment of it! Simple step - 
by -step manuals make it 
easy as 1 -2 -3, and every 
Heathkit product you build 
will be a source of pride 
and satisfaction. for years 
to come as you say "I built 
it myself "! 

/1 1111111111W I 

NEW 
Hand -Held 2 -Meter 
Transceiver 
Superb features 
specifications 
and a great low 
price make 
the VF -2031 
a terrific buy 
in a hand -held 
two -meter transceiver. Features 
8- channel simplex with ±600 kHz offset 
using one crystal per channel, minimum 
2 watts out, and 0.5 , V sensitivity for 
20 dB quieting. Includes built -in antenna, 
nickel- cadmium batteries and battery 
charger. An optional tone encoder and 
other accessories also available. 

Heath Company, Dept. 139 -470 
Benton Harbor, Michigan 49022 

HEATHKIT ELECTRONIC CENTERS* PROVIDE SALES AND SERVICE 

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

Opening Soon: 
Salt Lake City, Utah; Oklahoma City, Okla. 
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ARIZONA - Phoenix, 85017, 2727 W. Indian School Rd. 
602 -279 -6247. 
CALIFORNIA - Anaheim, 92805, 330 E. Ball Rd. 
714 -776 -9420 El Cerrito, 94530, 6000 Potrero Ave. 
415- 236 -8870 Los Angeles, 90007, 2309 S. Flower St. 
213 -749 -0261 Pomona, 91767, 1555 Orange Grove Ave. N. 
714 -623 -3543 Redwood City, 94063, 2001 Middlefield Rd. 
415- 365 -8155' Sacramento, 95825, 1860 Fulton Ave. 
916 -486 -1575 San Diego, (La Mesa, 92041), 8363 Center 
Dr. 714-461-0110; San Jose (Campbell, 95008), 2350 
S. Bascom Ave. 408- 377 -8920: Woodland Hills, 91384, 
22504 Ventura Blvd. 213 -882 -0531. 

COLORADO - Denver, 80212, 5940 W. 38th Ave. 
303 -422 -3408. 
CONNECTICUT- Hartford (Avon, 06001), 395 W. Main St. 
(Rte. 44) 203- 678 -0323. 
FLORIDA - Miami (Hialeah, 33012), 4705 W. 16th Ave. 
305 -823 -2280: Tampa, 33614, 4019 West Hillsborough Ave. 
813 -886 -2541. 
GEORGIA - Atlanta, 30342, 5285 Roswell Rd. 404 -252 -4341. 
ILLINOIS - Chicago, 60645, 3462 -66 W. Devon Ave. 
312 -583 -3920; Chicago (Downers Grove, 60515), 
224 Ogden Ave. 312- 852 -1304. 
INDIANA - Indianapolis, 46220, 2112 E. 62nd St. 
317 -257 -4321. 

KANSAS - Kansas City (Minion, 66202), 5960 Lamar Ave. 
913- 362 -4486. 
KENTUCKY - Louisville, 40243, 12401 Shelbyville Rd. 
502- 245 -7811. 
LOUISIANA - New Orleans (Kenner, 70082), 
1900 Veterans Memorial Hwy. 504- 722.6321. 
MARYLAND - Baltimore, 21234, 13, E. Joppa Rd. 
301 -661 -4446; Rockville, 20852, 5542 Nicholson Lane. 
301 -881 -5420. 
MASSACHUSETTS - Boston (Peabody, 01960), 242 Andover 
St. 617 -531 -9330; Boston (Wellesley, 02181), 165 
Worcester Ave. (Rt. 9 just west of Rt. 128) 617- 237 -1510. 
MICHIGAN - Detroit, 48219, 18645 W. Eight Mile Rd. 
313 -535 -6480; E. Detroit, 48021, 18149 E. Eight Mile Rd. 
313- 772 -0416. 
MINNESOTA - Minneapolis (Hopkins, 55343), 101 Shady 
Oak Rd. 612- 938 -6371; St. Paul, 55108, 1645 White Bear 
Ave. 612. 778 -1211. 

MISSOURI - St. Louis (Bridgeton) 63044, 3794 McKelvey 
Rd. 314- 291 -1850. 

NEBRASKA - Omaha, 68134, 9207 Maple St. 402-391-2071. 
NEW JERSEY- Fair Lawn, 07410, 35 -07 Broadway 
(Rte. 4) 201- 791 -6935; Ocean, 07712, 1013 State Hwy. 35. 
201 -775 -1231. 
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if you want quality.. value...and pride of craftsmanship 
get the NEW HEATHKIT CHRISTMAS 

CATALOG! 

DISCOVER THE FUN 
AND SATISFACTION 

OF BUILDING YOUR OWN 
ELECTRONIC PRODUCTS 
FOR HOME, AUTO, SHOP 

AND HOBBY... 

SEND FOR YOUR 
FREE HEATHKIT 

CATALOG TODAY! 

COAST -TO -COAST 
NEW YORK - Buffalo (Amherst, 14226), 3476 Sheridan 
Dr. 716 -835 -3090; Jericho, Long Island, 11753, 15 Jericho 
Turnpike. 516 -334 -8181; Rochester, 14823, 93: Jefferson 
Rd. 716- 244 -5470; White Plains (North White Pleins, 
10603), 7 Reservoir Rd. 914 -'61 -7690. 

OHIO - Cincinnati (Woodlawn, 45215), 10133 Springfield 
Pike. 513- 771 -8850; Cleveland, 44122, 28100 Chagrin Blvd. 
216 -292 -7553; Columbus, 43229, 2500 Morse Rd. 614. 
475.7200; Toledo, 43615, 48 S. Byrne Fd. 419- 537 -1867. 
PENNSYLVANIA - Philadelphia, 19148, 6318 Roosevelt 
Blvd. 215 -288 -0180; Frazer (Chester Co.) 19355, 630 
Lancaster Pike (Rt. 30) 215 -647 -5555; Pittsburgh, 15235, 
3482 Wm. Penn Hwy. 412 -82' -3564. 
RHODE ISLAND - Providence (Warwick, 02836), 
558 Greenwich Ave. 401 -738 -5150. 

TEXAS - Dallas, 75201, 2715 Ross Ave. 214 -126 -4053; 
Houston, 77027, 3705 Westheimer. 717- 623 -2090; 
San Antonio, 78216, 7111 Blanco Road. 512 -341 -8876. 
VIRGINIA - Alexandria, 22303, 6201 Richmond Hwy 

Norfolk (Virginia Beach, 23455;, 1055 
Independence Blvd. 804 -460 -0997. 
WASHINGTON - Seattle, 98121, 505 Eth Ave., N. 
206- 682 -2172. 
WISCONSIN - Milwaukee, 53216, 5215 W. Fond du ILac. 
414 -873 -8250. 

Schlumberger 

aril( 
=MN= NM MI IN OM MI MIM IM 

Heath Company, Dept. 139 -470 
Benton Harbor, Michigan 49022 

Please send me my FREE Heathkit Catalog. I am not on your mailing list. 

Name ' Address 

City State 

, GX-354 

1 NOTE: This FREE Catalog Coupon can 
Centers* nationwide. (See list at left) 

Zip 

also be redeemed at any of the Heathkit Electronic 

, 
1 
, 
1 
1 
, 

, 
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e/e installs the... 

I%UTOCOk4P 

I%UTOI4OBI LE 

COMPUTER 
Keep track of gas consumption 
the space -age way 

El The AutoComp is an interesting, if 
not outright intriguing, automobile com- 
puter. By keeping you continually up- 
dated on your gas consumption, both 
average and instantaneous, it can help 
you save on fuel (and cash), and in 
general improve your driving tech- 
niques. It's also distracting at first, but 
after living with AutoComp for a while 
you'll get used to it -you may even 
wonder how you ever drove without 
a helpful device such as this. Auto - 
Comp is another example of how 
microprocessors have begun to make 
inroads in the automotive world. We 
can expect to see more of these devices 
as standard equipment in the cars of 
the near future. 

AutoComp gasoline flow meter in place 
in fuel line. Device must be kept as far 
as possible from engine heat. Shielding 
with neoprene helps sometimes. 

What You Get. The AutoComp kit 
consists of three major components: 
the read -out module, the analog sen- 
sors, and the various cables, clips, and 
clamps necessary to install the unit in 
a given car. As it comes from the fac- 
tory, it is really designed to be installed 

50 

CIRCLE 95 ON READER SERVICE COUPON 

largely in American cars. While it will 
work in many imports, the instructions 
clearly state that the AutoComp can- 
not be used on fuel- injected or diesel 
engines, or on the Volkswagen, Volvo, 
Porsche, Fiat, most French imports, 
and the BMW. 

The read -out module consists of a 
bright four digit LED read -out display 
with floating decimal point. Time, aver- 
age miles per gallon (MPG), instan- 
taneous MPG, distance and total gaso- 
line used are displayed by activating 
one of a series of clearly marked push 
buttons. An automatic dimming circuit 
is installed to reduce night glare, al- 
though no means is provided to turn 
the read -out module off when the car 
is in use. The micro -processor will 
store trips up to 1,250 miles; however, 
the register will re -set to zero after 
999.9 miles. 

Two analog devices are used to 
sense distance travelled and amount of 
gas used. A velocity speed sensor which 
is attached to the speedometer cable 
is integrated to give the absolute miles 
travelled during any given period. A 
photoelectric type of flow sensor is in- 
stalled in the carburator gas feed line 
to determine the absolute amount of 
gas utilized for a given reference peri- 
od. The output of both of these analog 
devices are processed by the read -out 
module which forms the basis of the 
device. 

Test Your Courage. Installation of 
the AutoComp, however, can be some- 
what of a chore. The instruction manu- 
al is both detailed and confusing in 
sections. No complete circuit diagram 
of the read -out module, the output of 
the various analog sensors, or a schem- 
atic of their interconnection is sup- 
plied. Before installation, we suggest 
that you read the instruction manual 

very carefully. Superficial reading may 
lead to disastrous mistakes and double 
the amount of time required for the 
installation. Since every car model is 
a bit different, a game plane for your 
individual model should be worked out 
before installation is attempted. 

We installed the AutoComp in a 
1976 four -speed Plymouth Volare sta- 
tion wagon. Since the speedometers of 
most modern American cars are tam- 
per- proof, installation must take place 
at the transmission. Nowhere in the 
AutoComp instruction manual was 
mention made of the need for a large 
hex wrench that was required to loosen 
the speedometer cable on the Ply- 
mouth. Since this installation is under- 
neath the car, either you have to start 
acting like a monkey or go to your 
friendly service station and have the 
car jacked up for this installation. The 
flexible extention cable is really not 
hard to use, and the only worry for 
this type of installation is that the 
speed sensor might be positioned so 
low as to be damaged by road ob- 
stacles. What we did was to fit the 
speed sensor among the undercarriage 
of the car and well out of the way. 
The proper grounding of this device 
may prove a problem, but if you loosen 
a few bolts, there are always one or 
two points that will provide a gcod 
ground. 

The flow meter is a bit more diffi- 
cult to install. First of all, the gas line 
must be broken. Fortunately, on this 
1976 Plymouth there was a length of 
neoprone rubber tubing between a gas 
filter and the fuel pump feed -line that 
greatly facilitated the installation. Not 
only must the flow sensor be located 
away from heat and be low to prevent 
vapor lock, it must also be oriented in 

(Continued on page 89) 
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ELEC 

TAC TOE 

ELECTRONIC GAMES SEEM TO pop up 
again and again as construction 
projects, presumably because a 

game is not only fun to construct, but 
fun to use. But how many of the games 
you've seen (or built) are really worth 
the time and money put into their con- 
struction? Sure, electronic dice or rou- 
lette wheels are fascinating for the mo- 
ment, but it's doubtful that anyone 
clever enough to build such a game 
could remain intrigued with it for very 
long. Then consider the other extreme; 
a cassette -programmed, microprocessor - 
based TV game. These devices are cer- 
tainly more entertaining than a simple 
construction project, yet there are the 
undeniable disadvantages of high cost 
and the inability to play without a tele- 
vision receiver. 

As a solution to the whole dilemma 
there is Elec -Tac -Toe, a game that is 
simple to construct, yet always fasci- 
nating because it is a game of deductive 
logic. The rules of play are so simple 
that even a child can catch on after a 
few minutes of instruction, but winning 
will require razor -sharp wits. If you're 
up to the challenge, read on. 

As the name suggests, Elec -Tac -Toe 
is derived from Tic -Tac -Toe; both use 
the same 9 -cell grid as a playing field. 
The similarity, however, ends there. In 
Elec -Tac -Toe there are nine LEDs, ar- 
ranged so that each one occupies a sin- 
gle cell of the grid. In addition, there 
is a separate grid of nine pushbutton 
switches. The internal electronics ran- 
domly select three cells out of the grid, 
and if the pushbutton corresponding to 

a selected cell is pressed, the LED in 
that cell will light up. If a pushbutton 
corresponding to a cell not selected by 
the electronics is pressed, that cell's 
LED remains unlit. Two players com- 
pete, and the first person to correctly 
deduce which three cells out of the nine 
have been selected is the winner. 

It is important to note that the three 
cells selected by the internal circuitry 

Tic Tac Toe goes space 
age with this IC circuit 

by Walter Sikonowiz 

will form one of the scoring sets of tra- 
ditional Tic -Tac -Toe. The sets are pic- 
torially detailed, and you can see that 
these are the familiar three row -sets 
(r1, r2, and r3), three column -sets (cl, 
c2, and C3), and two diagonal -sets (dl 
and d2). A simple- minded way of find- 
ing out which set has been selected by 
the internal circuitry would be to press 
each of the nine pushbuttons in suc- 
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A. FOUR CORNER CELLS B. FOUR SIDE CELLS 

(1,3,7, AND 9) (2,4,6 AND 8) 

dl--- 

C. ONE MIDDLE CELL 

(5) 

-d2 

Along the top are pictured Elec -Tac -Toe's rows, columns and diagonals. The fun be- 
gins when the two players try to outguess each other as to which three LEDs will light, 
as secretly selected by the game. As you can see on the bottom pictorial; if LED 1 is lit 
Row 1, Column 1 or Diagonal 1 may be the scorer. Deductive reasoning will win here! 
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I ELEC- TAC -TOE 

cession and note which three LEDs lit 
up. However, we can be more clever 
than that. 

Let's begin by noting that the cells 
of the grid may be divided up into 
three classes, as shown. There are four 
corner -cells (1, 3, 7, and 9), four side - 
cells (2, 4, 6, and 8), and one middle - 
cell (5). Furthermore cells of a particu- 
lar class each belong to a characteristic 
number of scoring sets. For example, 
each corner -cell belongs to one row -set, 
one column -set, and one diagonal -set. 
Each side -cell belongs to one row -set 
and to one column -set. And the lone 
middle -cell belongs to the two diagonal - 
sets (d1 and d2), to one row -set (r2), 
and to one column -set (c2). Classifying 
the cells in the above way is a tremend- 
ous help to deducing the correct solu- 

tion. You can try for yourself to see 

why this is so -and the examples at the 
end of this article will explain the 
reasoning in detail. 

A rough outline of a game of Elec- 
Tac -Toe may be helpful at this point. 
To begin with, the SCRAMBLE button 
is pressed, thus causing a new set of 
cells to be selected by the internal 
circuitry. This scrambling operation 
simultaneously causes a random num- 
ber (0 through 9) to be generated on 
a display. One player then commences 
by pressing the pushbutton of the cell 
(#1 through #9) whose number is 
called out on the display. If the display 
shows zero, the player may begin with 
the cell of his own choice. Next, the 
opponent presses the pushbutton of his 
choice. This pressing of buttons alter- 
nates until one player has ènough in- 
formation to correctly identify the un- 
known, electronically selected set. The 
first player to deduce the sOlution is the 

winner. Later on, we'll consider the 
rules of Elec -Tac -Toe more thoroughly, 
and examine examples of the logical 
elimination that is so important in this 
game. First let's consider the electronic 
circuit and its construction. 
. In the schematic you will see IC1, a 
555 timer, hooked up as an astable 
multivibrator. At its output (pin 3) 
there is available a 14 -kHz square 
wave. Momentarily pressing SCRAM- 
BLE switch S1 1 causes the square wave 
to be applied simultaneously to two 
counters: IC2 and IC4. We will be in- 
terested in the resting state of each 
counter after SI1 is released, and be- 
cause the clocking signal is so rapid, 
and examine examples of the process of 
the resting states cannot be predicted 
by the person manipulating S11; there- 
fore, the outputs of both counters at 
rest are random. Since the two counters 
have different count lengths (eight for 
IC2 vs. ten for IC4), they can both be 
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When you assemble Elec -Tac -Toe, be cer- 
tain to observe all device polarities such 
as Cl, C2 and all the IC chips. Be very 
careful with the diodes, D1 through D24. 
They must all be arranged in the same di- 
rection. With so many it could be easy 
to make a mistake, so keep a watchful eye 
on that part of the assembly. You can use 

about any front -panel layout. The switches 
may be discrete, or a calculator keyboard. 
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randomized by the same clock signal 
without getting locked together. 

Consider IC4 first. Inside this IC we 
have a decade counter plus a seven - 
segment decoder. The outputs of this 
IC are constant -current sinks that con- 
nect directly to the display. DIS1, with- 
out any intervening resistors. On the 
display we can read a random number 
(between 0 and 9), which denotes the 
cell at which play must begin in a 
game. This feature prevents players 
from starting at a particular cell and 

then working through the cells in a 
fixed pattern all the time. Such a pro- 
cedure would make finding the solu- 
tion somewhat easier because a fixed 
set of decisions would be made every 
time. Hence, fewer slip -ups would oc- 
cur. IC4's inclusion means that players 
need to remember more facts, so more 
mistakes are made, and the game be- 
comes more of a challenge. Further- 
more, the fact that players alternate at 
choosing cells adds a little bit more 
confusion to the game. 

Let's proceed to IC2 next. This IC 
is a 3 -stage binary counter, at whose 
outputs (pins 8, 9, and 11) we may 
find the binary representation of any 

'number from 0 to 7. The outputs drive 
decoder IC3, which converts each one 
of the eight unique input states into a 
specific output signal. These output sig- 
nals are such that only one of IC3's 
eight outputs conducts current to 
ground in response to any given binary 
input. Suppose, for instance, that it is 
pin 1 of IC3 that happens to be capable 
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C1- 2200 -uF electrolytic capacitor, 25 -volt 
C2- 100-uF electrolytic capacitor, 16 -volt 
C3, C4 -.1 -uF capacitor 
C5- .001 -uF capcitor, mylar 
C6-- .01 -uF capacitor 
D1- D24 -1N914 diode 
025, D26- 1N4003 diode 
DIS1- Litronix DL- 747 7- segment display 

F1 -1/4 -amp. fuse 

IC1 -555 timer 
IC2 -7493 counter 
IC3 -7445 decoder 
1C4 -74143 counter and decoder 
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Looking for parts? 
HOBBY MART has them, page 90. 
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PARTS LIST FOR ELEC- TAC -TOE 

D9 

018 

D21 
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I. 
SI THRU S9 

IC5-- LM309K 5 -volt regulator 
LED1 -LED9 -light emitting diode 
ALL RESISTORS 1/1 -WATT, 10% TOLERANCE 

R1 -R9- 220 -ohm resistor 
R10- 10,000 -ohm resistor 
R11- 47,000 -ohm resistor 
R12, R13 -- 1000 -ohm resistor 
S1 -S9- pushbutton switches, normally open 

for use discrete units or a converted calcu- 
lator keyboard) 

SIO -SPST toggle switch 
S11 -SPST pushbutton switch ,normally open 

TI-Transformer, 16 VCT, 400 mA. 

1 

Misc.-wire, PC board constructing equip- 

ment, cabinet, etc. 

Note -Insta -Fab #MBK 2-7-6 cabinet is avail- 

able from Circuit Specialists, Box 3047, 

Scottsdale, AZ, 85257 for $7.91 plus 

postage. 

Transformer T1 is a Signal #241 -4 -16 avail- 

able from Signal Transformer Co.. 500 Bay - 

view Ave.. Inwood, N.Y. 11696 for $4.85 
plJs postage. 

ICs are available from James Electronics, 
1024 Howard Ave.. San Carlos, Calif. 94070 
-write for current prices. 
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0 0 
ELEC- TAC -TOE 

of conducting. We then have three po- 
tential paths by which current might 
flow from the positive supply to 
ground : S 1 -LED 1 -R 1 -DI , S2 -LED2- 
R2-D2, and S3- LED3- R3 -D3. Thus, the 
set selected by the circuit consists of 
the three cells in which LED1, LED2, 
and LED3 reside. Pressing Si, S2, or 
S3 results in the lighting of LED1, 
LED2, or LED3, while pressing any 
other switch will not cause any LED to 
light. Similar results occur if any one 
of the seven other outputs of IC3 hap- 
pens to be the one capable of conduc- 
tion. 

Power for the circuit comes from 
transformer TI, whose output is full - 
wave rectified by D25 and D26, then 
smoothed by electrolytic capacitor Cl. 
Voltage fegulator IC5 provides a regu- 

lated 5 -volt potential between its output 
(pin 2) and ground. Capacitors C2, C3, 
and C4 bypass the supply and stabilize 
the circuit. 

There is an optional part to the sche- 
matic; see Figure 5. When players be- 
come experienced, they may find a solu- 
tion nearly simultaneously. Because it 
is difficult to tell who shouted first when 
sounds are closely spaced, you may 
wish to build a priority latch. The 
latch's output consists of two LEDs, 
one for each contestant. The player 
who presses his pushbutton first causes 
his LED to light, and at the same time 
prevents tje opponent's LED from 
lighting at a later time. Only one IC is 
necessary to build the latch: a 7474 
dual D -type flip -flop. Pressing S11 
sends the square wave from ICi to the 
CLEAR inputs of the two flip -flops. 
The first time that this square wave 
goes low, it sends both O outputs high; 
consequently, neither LED is lit. When 

Sll is relased, R12 holds the CLEAR 
inputs high, and they no longer have 
any effect on their respective flip -flops. 
If the priority latch's Si is the first 
switch to be pressed, the latch's ICla 
gets clocked and its Q output drops 
low because its D input is connected 
to a high potential at the instant of 
clocking. Naturally, when the Q output 
drops low, LED1 goes on. Now, sup- 
pose at some later time the latch's S2 
gets pushed, thus clocking the latch's 
IC1b. Because the latch's IClb's D 
input connects to the latch's ICIa's Q 
output, which has already gone low, 
the latch's ICIb's Q output remains 
high after clocking, and LED2 cannot 
light. If latch S2 had been the first 
switch pressed, the situation would 
simply have been reversed. Pressing 
Elec -Tac -Toe's Si i again will reset 
the priority latch. 

Since Elec -Tac -Toe's circuit is simple 
and stable, you can use any construc- 

o il 
888888888 

As you can see, Elec- Tac -Toe uses a very neat PC board arrangement and the diodes are well -placed for easy construction. This is 

a full -size template so you can copy it exactly to make your own board. Use any of the many popular PC boards kits available. 
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tion method you like. As always, how- 
ever, a printed circuit will yield the 
neatest and most professional -looking 
results. The PC layout accompanying 
this article may be copied using any of 
the commercially available etched - 
circuit kits. 

When building the circuit, you will 
find it wise to use sockets for all the 
ICs (except IC5) . In this way, if an IC 
should prove to be defective, it can be 
easily replaced. IC5, the voltage regula- 
tor, needs to be heat -sinked. This is 
conveniently done by simply mounting 
it against your game's cabinet, provided 
that you've used a metal (preferably 
aluminum) cabinet. If this is not the 
case, you will need to bolt IC5 to a 
separate heat -sink. All in all, it is much 
easier to use an aluminum cabinet to 
begin with. A thin layer of silicone 
grease between ICS's, mounting flange 
and the aluminum cabinet will improve 
the heat flow from the IC. 

Transformer Tl is a 16 -volt, center - 
tapped, 400 mA. unit. It may be 
ordered directly from the Signal Trans- 
former Co. for $4.85. Be sure to specify 
the model number (241- 4 -16), and in- 
clude sufficient money for postage. Sig- 
nal's address can be found in the parts 
list. 

While assembling the circuit, double- 

Note the wires that go from the Elec -Tac -Toe keyboard to the PC board. Our unit made 
use of ribbon cable. You'll find that ribbon cable can be almost indispensable once you 
get used to it -no more messy wire tangles or having to use troublesome cable ties. 

calculator keyboard. The LEDs must 
be mounted in the proper cells of the 
grid; put LED1 into cell 1, LED2 into 
cell 2, and so on. This wraps ,up con- 
struction, so let's return to our discus- 
sion of the game itself. 

The complete rules of Elec -Tac -Toe 
are as follows: 1) Press SCRAMBLE 
at the start of each new game. 2) De- 

Clues as to which 
LEDs are lit are 
simple to obtain. 
Just push the switch 
that controls the 
LED in question. If 
it lights, you're a 
step closer. 

O O O 
I 2 3 

O O O 
4 5 6 

0 O 
7 8 

check all device polarities. This applies 
to all the semiconductors as well as 
capacitors Cl and C2. Be especially 
careful with diodes D1 through D24; 
they should all point in the same direc- 
tion. 

Solder connections must be made 
with resin -core solder and a low -heat 
iron (25 watts or less). Too large an 
iron may char the circuit board and 
damage the components. 

Finally, any suitable front -panel lay- 
out can be used. You may, however, 
wish to copy the prototype's front 
panel. That particular arrangement 
proved to be not only functional, but 
eye- catching as well. As noted in the 
parts list, switches 51 through S9 may 
be discrete pushbuttons or a converted 

cide which player goes first; in subse- 
quent games players alternate at taking 
the first turn. 3) The player going first 
presses the pushbutton called out on 
DIS1. Zero denotes a free choice of the 
first button to be pressed. 4) The other 
player presses the button of his choice. 
Players now alternate at pressing but- 
tons until someone has figured out the 
selected set. 5) The first person to de- 
clare knowledge of the solution tests his 
answer by pressing three pushbuttons 
simultaneously. If three LEDs light, he 
wins. 6) If he is wrong, the opponent 
gets one guess, which he tests as above. 
If he too is wrong, the game ends in a 
draw. 

As noted previously, the priority latch 
can be used instead of shouting to de- 

termine who first finds a solution. From 
the rules you can see that this game 
posesses elements of chance and corn- 
petition, which together make deduc- 
tion more difficult. You should also 
note that a good visual memory is an 
absolute necessity for winning. In order 
to get some idea of the thinking neces- 
sary in Elec -Tac -Toe, consider the sam- 
ple games which follow. Each game is 
a sequence of plays, with no indication 
who made a particular play or who 
eventually won. 

GAME 1 

Cell 2 lights /Set is rl or c2. 
Cell 1 won't light /Set is c2. 

GAME 2 
Cell 1 won't light/ Eliminate rl, cl, 

and dl. 
Cell 5 lights /Set is r2, c2, or d2. 
Cell 3 won't light /Set is r2 or c2. 
Cell 2 won't light /Set is r2. 

GAME 3 

Cell 2 won't light /Eliminate r 1 and c2. 
Cell 8 won't light /Eliminate r3. 
Cell 1 won't light /Eliminate cl and dl. 
611 9 Won't light /Eliminate c3. Set is 

r2 or d2. 
Cell 5 /lights /No new information. 
Cell 3 won't light /Set is r2. 

Note that in Game 3 the fifth step 
(testing cell 5) was useless. The players 
should. have known beforehand that 
Cell 5 would light because it belongs to 
both r2 and d2, and one of those sets 
of LEDs had to be the one that would 
light. But it's easy to criticize when 
everything is on paper; in play you will 
often find it difficult to keep track of 
data. In fact, you may find yourself 

(Continued on page 87) 
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Itathi's 
CB Carousel 

by Kathi Martin, KGK 3916 

DAK Mark IX works out as well as it looks. 

MANY csers use their radios purely 
as a useful, practical tool while many 
others thoroughly enjoy CB as a hobby 
in itself, and use CB primarily to chat 
with folks across town, or down the 
road a piece. For this you need a super 
base. Lately the mail has been running 
very heavy, with more and more of 
you asking about those super transceiv- 
ers -the heavyweights with super selec- 
tivity, super talk power, and just about 
every convenience a CBer could 
dream up. 

One super transceiver, in particular, 
drew an unusually large amount of 
reader interest, so I decided to take a 
much closer look than usual at a hob- 
by CBer's dream; in this instance a 
gold -plated special known as the DAK 
Mark IX. 

A Different CB Rig. As you can tell 
from the photographs the DAK Mark 
IX bears about as much resemblance to 
the usual CB transceiver as I do to 
Robert Redford. 

Loaded with meters for just about 
every important function, the DAK 
has a relay rack front panel and, though 
supplied in a metal cabinet, it can be 
easily fitted inside a rack. 

The meters are unusually large- 

professional size -and provide full -time 
metering (from left to right) of an- 
tenna system SWR, RF- output or final 
plate current (that's right, this rig has 
some tubes), percent modulation, and 
received signal strength. 

Directly below the meters are a row 
of extended -handle switches for power, 
noise blanker, ANL, RF- output /plate 
current metering, SWR -meter calibrate, 
and transmit /standby. 

The transmit /standby switch is some- 
what different than the usual type of 
standby control. Actually, it's a safety 
switch io reduce the possibility of ac- 
cidental or unauthorized operation. In 
the standby position the receiver is on 
and the filaments of the transmitter 
tubes are also on -the transmitter is 
kept "warm" for immediate use -but 
the transmitter cannot be keyed with 
the PTT switch. When the switch is 
set to transmit the rig functions in the 
usual transceiver manner. 

Across the lower edge of the front 
panel is the microphone input con- 
nector; microphone gain control, Delta 
tuning, channel selector, RF gain con- 
trol, squelch and volume controls. The 
channel is indicated by an LED digital 
display centered under the meters. At 

CIRCLE 88 ON READER SERVICE COUPON 

The DAK Mark IX has a full 19 -inch wide relay rack front panel. The base station mike 
shown is the optional DAK DM100 which contains a compressor. 
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the extreme right side of the panel is a 
headphone jack that automatically dis- 
connects the internal speaker when 
phones are plugged in. Typical of bet- 
ter quality communications gear, the 
headphone output has a -series resistor 
of approximately 220 ohms so you 
can't burn out a set of hi -fi phones by 
socking it with the full power output. 
After all, when phones are pressed 
against your head as little as 100 milli - 
watts will thunder in your ear like 10 
watts feeding a speaker. 

Look Inside. Getting to the guts you're 
in for some surprises. Leading off, 
there's a tube -type RF final and mod- 
ulator, even though the rest of the rig 
is all solid- state. Personally, I like the 
arrangement because the tubes used 
have been seen in 30 -watt commercial 
rigs and are virtually coasting at 5 

watts. The circuit is a tried -and -true 
straight plate modulation with a nega- 
tive peak clipper to prevent in excess 
of 100% negative modulation. 

Moving along to overall perform- 
ance the real biggie is selectivity: a 
whopping 71 dB worse -case. I really 
didn't believe it so I rechecked the 
instruments twice, and yup, it was true: 
71 dB adjacent channel rejection. Most 
often you won't even know there's 
anyone working the adjacent channels. 

Another winner in receiver perform- 
ance is the AGC (Automatic Gain 
Control) action. An input signal range 
of 2 to 10,000 uV, representing a 
variation of 74 dB, comes out of the 
speaker as 2 dB. In plain terms it 
means that if the volume is cranked 
wide open to hear a very weak signal, 
a very strong signal coming in from 
down the block won't blast the speak- 
er's cone across the room. 

The Delta tuning is completely vari- 
able over a range of ß-1.2k Hz. 

The transmitter delivered exactly 4 
watts RF output to a 50 ohm load. 
The modulation sensitivity is deter- 
mined by the microphone used and 

(Continued on page 86) 
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GET YOUR BNEE DEGREE 
SECOND SEMESTER 

e /e's Bachelor of Novicetry course continues 
with a look at antennas, CW filters and other operating goodies! 

OUR NOVICE LICENSE has arrived 
and you have made a decision to 
buy either a transceiver or a sep- 

arate receiver and transmitter. Now 
your attention should turn to complet- 
ing the station. What's next? 

CW filters. There are two types of CW 
filters. These are internally- mounted 
units and externally -used, self- contain- 
ed, active audio filters. 

Almost all transceivers and receivers 
provide a spot on the chassis for a plug - 
in CW filter. Most CW filters have a 
bandwidth of .4 or .5 kHz at 6 dB, and 
2.0 or 2.2 kHz at 60 dB down. The 
typical SSB filter of 2.1 or 2.4 kHz (at 
6 dB) is much too wide for effective 
CW operation. 

The reason for installing an optional 
CW filter (usually extra -cost, averag- 
ing $50) within the receiver or the 
transceiver is that the narrower band - 
pass makes the receiver more immune 
to overload from strong signals near 
the frequency that you have chosen. 
Receiver selectivity has to take place in 
the RF and IF stages to be most effec- 
tive. 

Also seriously consider purchasing an 
external active audio filter for CW. An 
outboard unit, such as the variable 
bandwidth Autek Research QF -1 or the 
fixed bandwidth MFJ Enterprises CWF- 
2BX, plugs into the headphone jack of 
the receiver. 

Typically the bandwidth can be re- 
duced to 80 or 100 Hz, and copy of 
CW in a crowded band is much easier. 

t Shop the ads and compare features; 
most active audio filters cost between 
$50 and $70. 

Use a CW filter of .4. or .5 kHz to 
sharpen up the receiver selectivity, and 
then use the signal -peaking capability 
of an active audio filter to sort out the 
two or three remaining signals; frankly, 
I will never be without an active filter 
again as I find it does wonder for 
digging out weaker stations. 

Headphones. Headphones are also a 
must for efficient CW work. Head- 
phones cut down the outside distrac- 

by Thomas R. Sundstrom 

tions of family, pets, TVs, and stereos. 
Make sure the pair you select is com- 

fortable; the impedance of the receiver 
output and the headphones must be the 
same. An 8 -ohm output will not ade- 
quately work with a 2,000 -ohm head 
phone impedance. Check the specifica- 
tions. 

Tape your QSOs. Have you run across 
a "hotshot" who is sending a bit too 
fast for you to copy? Someone give you 
an address that you want to check? Did 
the signal fade and was that an L 
(. -..) or an R (. -.)? 

Try taping your QSOs as a backup to 
what you are copying. Use an auto - 
level casette tape recorder, a Y- adaptor, 
and a couple of patch cords to take 
audio out of the headphone jack (be- 
fore the external audio filter), feeding 
the headphones and the cassette re- 
corder simultaneously. 

Let the casette run continuously 
(even when transmitting or just tuning 
around), and just turn it over as neces- 

sary. Rewind and play the portion of 
the tape containing the missing data 
before going on the next QSO; that 
way you won't forget to do it later. 

Antennas. Unfortunately, most of us 
have limited space in which to install 
antennas. I cannot begin to address the 
entire question, so let me focus on two 
types of antennas: a longwire (hori- 
zontal) and a trap vertical. 

A longwire (LW) antenna is one of 
the easiest antennas to install . . . in- 
doors or (preferably) outdoors. Try to 
get it as high as possible. 

We show a pictorial of the installa- 
tion, although we have not yet talked 
about a low -pass filter, an SWR meter, 
and an antenna tuner (which we'll do 
next time), but these are necessary 
components to effectively "fit" the an- 
tenna to the transceiver. Order some 
literature now, to supplement our dis- 
cussion. 

The counterpoise shown is not abso- 
lutely necessary, but it helps to keep 

TRANSCEIVER 

67' OR 135' LONG 

COAXIAL CABLE 

LOW-PASS 
FILTER 

5 -BAND 10-80m COUNTERPOISE 

5-CONDUCTOR ROTOR CABLE, 
SOLDERED TOGETHER AT ONE 

END CUT TO 
QUARTER -WAVE LENGTHS 

16 
SPECIFIED. 33' 66 

GLASS 
INSULATOR 

#10, #12 OR 
#14 SOLID OR 
STRANDED WIRE 

(RG-8 OR -58) 

ANTENNA 
TUNER 

SUPPORT 
ROPE 

#8 SOLID 
INSULATED -8' GROUND 

ROD 
I l' 

V 

A Longwire Antenna will really work out for you -if you take the time to properly in- 
stall it using a SWR meter, an antenna tuner, a low -pass filter and a good, solid ground. 
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BNEE, Second Sem 

RF out of the radio room and elimi- 
nate "hot" equipment. It is well worth 
the few minutes it takes to make and 
install. 

The longwire is one of the least ex- 
pensive antennas to install: SWR meters 
cost as little as $20, antenna tuners can 
be built from a well equipped junk box 
or bought for as little at $30, and the 
wire can usually be acquired for a 
nominal sum depending on its size. 

Most vertical antennas are commer- 
cially made, either base loaded (requir- 
ing a manual change of the loading 
coil) or traps (automatically tuning the 
antenna to each band). The trap an- 
tenna tends to be higher priced, less 
than $100, but both types of verticals 
cover 3 -to -5 bands. 

Verticals can be ground- or roof - 
mounted. In either case, a good ground 
system (as illustrated in our drawings) 
is a must. 

A CW filter can separate the signals when 
the going gets tough. MFJ makes a few mod- 
els. Circle number 91 for more information. 

Pulling the weak ones out of the mud often 
requires the 'phones. Telex makes a good 
magnetic set. Circle number 83 for info. 

From practical experience, I strongly 
recommend guying a vertical with ny- 
lon boat rope. It is particularly im- 
portant when roof mounting a trap 
antenna to prevent flexing of the an- 
tenna and breaking of internal trap 
connections (wind gusts from summer 
thunderstorms sometimes hit 80 m.p.h. 
around here). 

QUARTER -WAVE LENGTHS 
FOR GROUND RADIALS 

10m- 8' 
15 m -II' 
20 m -16' 
40 m - 33' 
80 m - 66' 

TRANSCEIVER 

OPTIONAL 

LOW -PASS 
FILTER 

AS SPACE PERMITS, 
MOUNT IN AN OPEN 
AREA AWAY FROM METAL 
FENCES, BUILDINGS, POWER 
LINES AND TREES 

OPTION - 
GUY THE ANTENNA 
AT 3 POINTS ON GROUND 
WITH NYLON BOAT ROPE 

THE RG -8 OR -58 
CABLE CAN BE 
BURIED USE 
GOOD QUALITY 
CABLE 

SWR 
METER 

ANTENNA 
TUNER * 

GROUND 
RADIALS 

MOUNTING 
CLAMP 

8' GROUND 
ROD 

A ground mounted vertical antenna has a long skip zone, but needs a good ground to per- 
form best. They are best on higher bands as on low bands their bandwidth is restricted. 
If you wish to use one on, say, 80 Meters then an antenna tuner will be a necessity. 

Mounting a vertical 
on a roof calls for 
a certain amount of 
care. Make sure you 
guy it for physical 
stability. For elec- 
trical reliability, 
use radials cut in 
the same manner as 
a longwire's counter- 
poise detailed in 
our longwire figure). 

COAXIAL CABLE 

NYLON BOAT ROPE, 
3 ANCHOR POINTS 

ROOF RADIALS 
(SAME DESIGN 
AS COUNTERPOISE 
SHOWN IN 

LONGWIRE FIGURE. 

8' GROUND ROD 

Which Polarity? Whether a vertical or 
a horizontal antenna is best for you de- 
pends upon a number of factors. Aside 
from the physical space problems, some 
of the major factors are: 

One. Vertical antennas have a low 
angle of radiation and long skip zone, 
and are less sensitive to close -in ground 
wave signals (particularly 80 and 40 
meters). Horizontal antennas tend to 
have a high angle of radiation and a 
short skip zone, delivering a lesser sig- 
nal than a 'Vertical several thousand 
miles away. 

Two. Vertical antennas are more sus- 
ceptible to power line and ignition noise 
pickup than are horizontal antennas. 
One solution: transmit on a vertical and 
receive on a horizontal antenna when 
the noise pops up. 

Three. Verticals are restricted in 
bandwidth on the lower bands; on 80 

meters it may be as little as 50 kHz. 
Antenna tuning is critical, or an an- 
tenna tuner is required to make the 
transmitter see a "perfect" antenna once 
outside the range of the resonant fre- 
quency of the antenna. 

In closing. Let me recommend one 
particularly well written book on an- 
tennas where the mathematics have 
been done for you and the projects go 
up in the air with a minimum of prob- 
lems: Simple Low Cost Wire Antennas 
for Radio Amateurs, by William I. Orr, 
W6SAI. This Radio Publication, Inc., 
paperback is available directly from the 
publisher at P.O. Box 149, Wilton, CT 
06897, for $4.95 ($5.95 in Canada) 
plus .50 postage. 

Next time we'll finish discussing an- 
tenna accessories, and talk about code 
a bit. By the way, hang on to your 
straight key ... 

58 ELEMENTARY ELECTRONICS /November- December 1978 

www.americanradiohistory.com

www.americanradiohistory.com


FOR YEARS, THOUSANDS of people 
have been building and launching 
small scale model rockets that pro- 

pel themselves with miniature solid - 
core propellent engines. But no matter 
how much time, money, and effort a 
person put into his (or her) rocket, the 
launch has always been pretty much 
the same; a switch, a battery, and per- 
haps a light bulb to check continuity. 

A Breakthrough! Thanks to lower 
Integrated Circuit (IC) prices, a hand- 
held, computer -like launch controller is 
new practical even for a "model roc- 
keteer" on a budget. The Rocket Com- 
puter consists of a display that -when 
ordered -counts down from 9 to 0 
and then, thanks to a SCR (Silicon 
Controlled Rectifier), fires current 
through an igniter to start the propel- 
lent engine. Two LED's tell you if 
power is on and also give continuity 
verification. It's simple to operate with 
only three switches. The whole project 
can be assembled, even at retail prices, 
for only $5 or $20, less case. 

Construction. The circuit is quite 
stable, so any method of construction 
can be used. IC sockets should be used 
to protect the "chips" from soldering 

heat, and facilitate easy replacement - 
if necessary. 

I built my Rocket Computer on perf- 
board, with IC sockets, and a wire - 
wrapping tool was used to wire it up. 
But, soldering the project with point - 
to -point wiring is just as easy and 
effective. Take care not to make any 
solder "bridges" between socket pins, 
as they are usually spaced pretty close 
together. The LED display pins must 
correspond with IC 3's output pins. 
Most manufacturers of these displays 
give sufficient data to make this an 
easy task; simply match the A -G lines 
together. A 15 -ohm resistor on the com- 
mon anode lead should be rated at 
least at a half watt. (The common 
anode lead is easily identified on the 
LED display data also.) In the parts 
list, I recommend a Radio Shack RS- 
1020 SCR, but any SCR that can 
handle 2 amps or more of current 
with a low gate voltage can be used. 
Use spring clip terminals like I did to 
make igniter hook -up quick and easy. 
I mounted my terminals for the ig- 
niter on top of the case. Then, I 
mounted the power input jacks on the 
side. Once again, use spring clip or 

You can use perfboard construction to build 
your controller, as shown here. Parts lay- 
out is not critical, nor are any dimensions. 

screw type connectors here. It is an 
excellent idea to use jacks for the 
power input and igniter output that do 
not look similiar. This will avoid mis- 
takes and possible damage. Finally, be 
sure to note polarity when wiring the 
input power jacks. 

Testing and Blastoff! Give the cir- 
cuit a complete bench test before tak- 
ing it out to your "launch pad ". Use 
only a 6 volt lantern -type battery on 
this circuit. Only a small or large lan- 
tern battery can insure that there will 

10 SECONDS.... 
AND COUNTING! 

Send your model rocket to the stars 
with e/e's launch controller 
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1@/@ ROCKET COUNTDOWN 

be plenty of current available to drive 
both the circuitry and igniter. Test the 
circuit first without using an igniter 
hooked up. Attach your battery to the 
proper jacks. Now, turn switch Si 
(off /an) to the on position. LED 1 

should light. So should the display light 
up a 9. If the display did not light or 
a 9 is not observed, correct the error 
before going on. Everything OK? If so, 
continue. Turn S2 (safety 'arm) up to 
arm. LED 2 will not light yet because 
no igniter is in. Now, take a low cur- 
rent igniter (Estes #2301) and hook it 
up to the igniter output jacks. LED 2 
should now glow, proving continuiny. 
(Polarity is not observed on an igniter.) 

Now see if the unit can fire an ig- 
niter (not in an engine yet!!!) on your 

trrs'\114 NI1 

The model rockets our controller will let 
you launch are fun kits in themselves. Most 
have a parachute for a colorful "re- entry" 
and you can get everything from nearly 
exact scale models of the V2 and Saturn V 
to far -out spaceships of the far future! 

bench. Move the igniter away from 
anything inflammable as the igniter 
usually burns for a second at about the 
intensity of a match. Throw switch S3 
(hold; run) to run. The display should 
count slowly down, and -get ready -at 

zero, the igniter should fire. 
At all times, when using this unit, 

start your launching procedure with 
all switches in their "off", "safety ", 
"HOLD" positions respectively. After 

(Continued on page 87) 
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8 -6 volt lantern battery, Mallory F918 
equivalent. 

Cl- 01 -uF Disc capacitor 
C2 -10 -uF capacitor Electrolytic (10 VDC 

better) 
DI, D2- Diode, IN4148 
LED) -LED (red) 

LED2 -LED (green) 
ICi -555 Timer, 8 pin chip 
IC2 -74192 counter, 16 pin chip 
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LED DISPLAY I 

1 

LED I 

(POWER ON) 

IGNITER 
OUTPUT R2 
JACKS 180 

LED 2 
(CONT.) 

PARTS LIST FOR THE ROCKET COMPUTER 

or IC3 -7447 BCD to decimal decoder, 16 pin 

chip 
IC4 -7406 Hex inverter, 14 pin chip 

or IC5 -7408 and Gate, 14 pin chip 
LED Display 1 -7 segment common anode 

display 
Ri- 330 -ohm resistor, 1/2 watt 
R2- 180 -ohm resistor, 1/2 watt 
R3 -15 -ohm resistor, 1/2 watt 
R4- 270,000 -ohm resistor, l watt 

SCRI 

S3 
HOLD 

o 
RUN 

Parts your problem? 
See HOBBY MART, page 90. 

R5- 56,000 -ohm resistor, 1 watt 
S1 -DPDT switch 
S2 -SPST switch 
S3 -SPDT switch 
SCR1- Silicon controlled rectifier, 50 volt, 

2A or better. (Radio Shack 276 -1020 or 
similar) 

Misc. -Input and output jacks, I.C. sockets, 
suitable enclosure, wire, selder, igniter 
(Estes #2301), etc. 
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e/e checks out the... 

HEATHKIT 
H8 HOME 
COMPUTER 

CIRCLE 1 ON READER SERVICE COUPON 

Here's a personal computer you can build yourself for years of computing fun! 

R AW, 

BRUTE COMPUTING POWER is 

about the best way to describe 
Heathkit's H8 computer. The H8 

is unlike many other personal and 
hobby computers which leave you 
hanging in need of an advanced BASIC 
(or other software); or which turn out 
to be short on adaptable peripherals 
such as recorders and printers; or which 
provide little technical backup in the 
event you have assembly problems. The 
Heathkit H8 can meet almost any 
reasonable software need; can be al- 
most instantly expanded to accommo- 
date any peripheral; and has some very 
substantial technical backup. Besides, 
while this doesn't seem important at 
first thought, the H8 is built like a 
battleship -it's among the most rugged 
of personal computers in terms of in- 
dustrial and /or schocl use. 

The basic package ($375) includes 
the cabinet, a factory wired and tested 
8080A CPU card, 10- position mother- 
board (of which two positions are used 
by the CPU card and a front panel/ 
monitor), the power supply, a monitor 
speaker (which we'll cover later), and 
an intelligent front panel that is actu- 
ally part of a control circuit board - 
which we'll call the CCB for brevity. 

The CCB features a 9 -digit LED 
readout. The readout occupies the front 
face of the computer and is highly 
visible. Just by keeping careful watch 
on the LEDs an H8 user can keep 
track of important items such as con- 
tents of memory addresses; register 
contents; Input /Output ports; type and 
condition of dumps and loads; there is 
even a checksum error which helps 
when you load the computer with soft- 
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Heathkit's H8 compu- 
ter will raise you into 
the elite circles of 
Personal Computing. 
Based on the 8080A 
chip the computer 
may be configured to, 
fit just about any use 
in any small compu- 
ter situation. The H8's 
intelligent front panel 
is a real treat to use. 

ware. 
In conjunction with the readout is a 

16 -key pad, also on the computer's 
front, that provides dumps and loads at 
the touch of a button. The user can 
have almost instant selection and data 
alteration of any memory, register, or 
the program counter. The counter may 
be incremented and decremented under 
manual control; and I/O is under 
manual control. 

Included in the basic package are 
cassettes with the following software: 
Benton Harbor Basic; a two -pass as- 
sembler (HASL -8); a text editor 
(TED -8); a console debugger (BUG - 
8). The resident program monitor 
(panel monitor) is in ROM (read only 
memory) . - 

Obviously, you are going to want to 
use some form of cassette tape ma- 
chine to feed the software into the com- 
puter. The interface for the cassette 
data system is part of the optional 
H8 -5 Serial I/O and Cassette Inter- 
face. This cassettte interface operates 
at 1200 baud (four times faster than 
the common 300 baud rate used by 
many personal computers). A switch 
permits a teletype reader /punch to be 
used as the data storage device. User 
selectable baud rates from 110 up per- 
mit the use of either a standard tele- 
type terminal or a high speed CRT 
terminal, such as the Heathkit H9 
Video terminal. (We prefer the TTY 
because it provides a "hard copy. ") 
The H8 -5 kit is priced at $110 and 
plugs directly into the motherboard. (A 
parallel I/O card with three input/ 
output connections is available for 
$150.) 

Once you have the H8 -5 serial I /O- 
cassette card you need a cassette re- 
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corder. Here's where you can run into 
your first problem. Heathkit suggests a 

relatively inexpensive General Electric 
portable recorder they sell for $60. 
Don't waste time and effort by trying 
something else. We know, for we 
wasted three weeks looking for trouble 
that didn't exist. Figuring that "A cas- 
sette recorder is a cassette recorder," 
we tried to load Heathkit's software 
with everything from a $20 portable to 
a $500 cassette deck, and all we got for 
our efforts was the internal speaker 
going beep- beep -beep, indicating a bad 
load. (The speaker gives out with a 

single beep when the load is good.) 
Obviously the cassette interface was de- 
fective so we sent it back to Heathkit. 
It was returned within five days. Heath - 
kit claimed our H8 -5 assembly was per- 
fect, that there wasn't anything wrong 
with the card. We packed up the card 
and recorder and took off for the local 
Heathkit store, whose technician in- 
stantly determined our recorder was not 
recording the 1200 and 2400 Hz inter- 
face tones in phase. As simple as that. 
We purchased a Heathkit ECP -3801 
cassette recorder in the store and that 

When you buy a 4K memory board from Heath, you're really investing in a full 8K. The 
4K boards arrive completely designed for 8K. Just buy the extra chips with their sockets. 

and ICs for only 4K are provided. The 
expansion kit contains only the addi- 
tional sockets and ICs to complete the 
8K card.) 

If you have been scared off building 
your own computer by stories of fright- 
eningly close- spaced foil runs -fear not, 

was the end of our dump /load prob- 
lems. Our recommendation: Save time 
and effort; get Heathkit's tape recorder 
at the same time you get the computer. 

Okay. Now we have an H8 com- 
puter, an H8 -5 serial I/O with cassette 
interface, and software. Other than a 

terminal, all we need is some memory. 
Though many programs can run in 

3K of memory, at least 8K is required 
for most software including BASIC. 
(The Extended BASIC requires 12K, 
preferably 16K -but more on this BASIC 
later.) 

Memory card kits (4K) are available 
for $125. An expansion kit available as 

an option for the basic 4K kit takes it 
to 8K for an additional $85. (The basic 
card is for 8K memory though sockets 

Interfacing the H8 to 
a terminal is a very 
simple matter once 
the proper PC board 
has been built and 
installed. All connec- 
tions are right there. 
Circle number 1 for 
more information. 

for the H8 memory cards are an as- 
sembler's dream come true. Don't ask 
why, but the standard size solder pads 
for the inline DIP ICs used in the H8 
seem very easy to solder. We had not 
one single solder bridge. We can at- 
tribute this to Heathkit's unusually 
thorough solder masking on the PC 
boards. Whatever, the PC assembly 
simply isn't difficult or "hazardous "; a 

major plus for the H8 as a hobbyist's 
project. 

You Cet What You Pay For. By now 
you have probably added up the cost 
of the basic computer, memory, I /O, 
etc., and realized you're fast approach- 
ing $1000. Actually, the very minimum, 
consisting of the computer, 8K of 
memory, a serial I /O- cassette interface, 

and a used KSR teletype terminal 
(which is available from some surplus 
dealers for about $300), will cost 
around $950. Add in another $210 if 
you want another 8K of memory (16K 
total). This is certainly not out of line 
with other "personal computers," and 
offers a heck of a lot more computing 
power in most instances. 

For example, the H8 works in ma- 
chine or assembly language, or BASIC. 
You can easily transfer control and 
entry back and forth between the ter- 
minal and panel monitor without bomb- 
ing your program. 

When running BASIC the panel 
readout keeps up continuous visual 
"chatter" about what's going on. You 
always know where you are in the 
memory (and Heathkit supplies a long 
list of BASIC routine locations). When 
loading from tape, the readout indi- 
cates the sequence of memory load and 
the top memory of the load; a value 
required if you want to make changes 
and then dump. When dumping a pro- 
gram the readout counts down to zero 
if the dump is clean. 

Beep- Beep -Beep. Panel entries as 

well as dump and load functions are 
indicated by beeps from the internal 
speaker. A short or medium beep (de- 
pending on the particular entry) is 

sounded each time a panel key pad is 
pressed. If you enter a number or 
function and don't hear a beep you 
know you haven't pressed hard enough, 
or the computer didn't take the entry - 
do it again. A good load is signified by 
a single beep, as is the completion of a 

dump. A continuous string of beeps 
indicates a bad load: Repeat the load, 
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perhaps with the cassette's volume con- 
trol set slightly higher, or check for a 
defective tape. 

Brute Force Computing. The BASIC 
available from Heathkit has been up- 
dated several times. The Benton Har- 
bor BASIC that is supplied with the 
computer kit is a floating point BASIC 
with the "transcendental math pack- 
age." Its most serious limitation is lack 
of string variable manipulation. By it- 
self, Bentor Harbor BASIC will meet 
the needs of almost all high school and 
general college students. 

The Extended Benton Harbor Basic 
is in a class by itself when it comes to 
personal computers. It is a blockbuster 
of computing power. The most recent 
version, which was used for this 
month's Simply BASIC program, is at 
least equal to many of the best time- 
share BASICs and is better than most. 
It even permits a cheap cassette re- 
corder to be used almost like a disk 
system. 

This is not to imply there are no ir- 
ritations. Heathkit BASICs have self - 
completion of several common com- 
mands and it cannot be turned off. If 
you enter PR on a terminal it will com- 
plete the command PRINT. Got any 
idea how many times we continued typ- 
ing and got PRINT I, or INPUT U as 
the entry, to be rejected by the com- 
puter as an error? It's like being the 
sorceror's apprentice! We would pre- 
fer to do without self- completion of 
commands, or at least be able to turn 
it off. 

Perhaps a more serious limitation is 
that an additional serial I/O card -with 
its attendant expense for an unneeded 
cassette interface -is required if you 
want to use a video terminal in con- 
junction with a TTY or serial printer. 
A separate parallel printer requires the 
even more expensive parallel I/O card. 
It would be convenient to have a single 
serial I/O card with two or more ports. 

But these are really minor corn - 
plaints in view of the fact the H8 sys- 
tem provides for extremely easy ex- 
pansion, and Heathkit implies many 
accessories and peripherals will be 
forthcoming in the near future. 

As it presently stands, the basic com- 
puter can accommodate up to four 8K 
memory cards, leaving one "mother- 
board slot" open for a connecting cable 
to an accessory cabinet housing more 
memory (up to the 8080A's limit) and 
peripheral controllers. Future memory 
cards may possibly utilize the most re- 
cent memory IC, which can provide 
32K of memory in a single chip. All 
this is to come. The important fact is 
the H8 has been designed for easy 
expansion by the user. 

Is It For You? We have skipped over 
a long list of technical features because 
you can read about them in complete 
detail in the Heathkit catalog. As for 
total kit construction, we cover that in 
a future issue. Here we mentioned con- 
struction of the memory and interface 
cards, which is the most difficult part 
of assembly in terms of soldering -one 
solder bridge and your computer is 
inoperative. 

Now we come to the documentation 
-a fancy word meaning instructions or 
operating manual. It is so extensive, 
and has been handled by so many dif- 

listed under clearly defined headings. 
With a Big Dummy's Guide a child 
coould get the H8 up and running in 
minutes, it's really tha. easy. But as it 
now stands, with its four -plus inches of 
documentation, better haie someone 
around with a moderate knowledge of 
computers. (For example, while most 
of the world specifies the H8 type of 
readout as "octal," Heathkit calls it 
"offset octal." Got any idea how long 
it took us to figure out offset octal was 
plain, standard octal ?) 

Summing Up. Minor complaints and 
the confusing documentation notwith- 

SHIELDED 
AC WIRING 

CARD 
SUPPORT 

SHIELDED 
POWER 
SUPPLY 

SERIAL I/0 
AND CASSETTE 

INTERFACE CARD 

8 K RAM 
BOARDS 

You may have heard a lot about buss structures. The fact is that Heath supports theirs, 
and so do other manufacturers, so H8 expansion is as simple as plugging in boards. 

ferent writers, you must have some 
knowledge of computing just to know 
where to look for what you want. In- 
cluding the outstanding Heathkit 
BASIC Programming Course (EC- 
1100, $29.95), which is a must have 
if you want to get the most out of the 
H8 or any other computer using the 
BASIC language, the complete docu- 
mentation runs in excess of four inches 
thick. For example, the basic instruc- 
tion for connecting a teletype is in one 
book, the patches (memory data change) 
for providing the required two stop bits 
is in a second book, and the real patch 
for the latest version of basic turns out 
to be on an addenda sheet. Another 
inconvenience is the operating guides. 
If you leave them in the binder and flip 
to the opposite side you find they are 
upside down. 

What's really needed for the rank 
beginner at personal computing is a 
"Big Dummy's Guide To The H8 
Computer," with all the most com- 
monly used commands and patches 

standing, the Heathkit H8 is an out- 
standing value as a personal computer 
for the student, starting way down at 
the seventh grade level. With Extended 
BASIC it is superb for junior and 
senior high school math. For the stu- 
dent seriously interested in advanced 
programming and technology it's prob- 
ably the next best thing to having ac- 
cess to a good time -share system with 
other languages such as Fortran, PL /1, 
etc. (It's possible Heathkit is consider- 
ing other languages in the future, par- 
ticularly since Bell Laboratories, C- 
language is coming into vogue.) 

The H8 does, of course, lend itself 
ideally to small business use, but as 
with all equipments reviewed in ELE- 
MENTARY ELECTRONICS, we look at it 
in terms of a student and /or hobbyist. 
In those respects it's a winner all the 
way. Combined with it s "industrial 
grade" construction the H8 is an ideal 
choice for schools at any level. 

For additional information circle No. 
1 on the reader's service coupon. 
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OF ALL THE SHORTWAVE STATIONS On 
the air at the outbreak of World 
War II, in 1939, only 13 are still 

with us. This will probably surprise no 
one. But what the reader may not know 
is that almost all of these antique 
catches can be logged and QSLed on 
relatively simple equipment. All you 
need is plenty of listening time and 
patience. 

Stations which take extreme political 
positions usually have short histories. Of 
the five oldest members of our group 
of thirteen, four have taken relatively 
moderate positions throughout the 
years. These stations are HCJB of 
Quito, Equador; the BBC; Radio Neder- 
land and Vatican Radio. But these days 
there are tremendous pressures on all 
shortwave stations to take strong po- 
litical positions. Early in 1975 HCJB 
(Quito, Ecuador), probably the most 
famous of all missionary stations, was 
being urged to carry the right wing 
program "Radio Americas Libre." In 
an exclusive statement, HCJB told us, 
"they have been sending the program 
to us for some time, although we do not 
use it. As HCJB is a guest in the coun- 
try of Ecuador one of our policies of 
program content is to avoid political 
stance either of the right or the left ... 
for that reason you have not heard the 

program, and in all probability will not 
hear it." There are only a few things in 
international broadcasting which aren't 
likely to change but HCJB is one of 
them. 

As government stations, Radio Neder- 
land (the oldest SW voice on our list, 
although others were on MW earlier) 
and the British Broadcasting Corpora- 
tion are more political than HCJB. But 
both have established solid reputations 
for unbiased newscasts and perceptive 
commentaries. HCJB is heard on a 
variety of frequencies but easiest of all 
to hear is their evening transmissions 
to North America on 11915 and 9560 
kHz beginning at 2000 EST (0100 
GMT). Radio Nederland broadcasts in 
English to North America from their 
Bonaire relay at 2100 EST on 6165 
kHz, and at Midnight EST (2100 PST) 
on 9715 and 6165 kHz. The BBC has 
more frequencies than you can count, 
and you can fiind the better ones listed 
on our table. 

Vatican Radio is of course the of- 
ficial voice of the Roman Catholic 
Church. Although it is not as widely 
heard as the first three stations de- 
tailed, you really shouldn't have any 
trouble hearing their 15 minute Eng- 
lish broadcast to North America at 
2000 EST on 6165 and 9605 kHz. 

Collect 
Antique DX 
Radio stations your grandfather 
might have logged. 

by C. M. Stanbury II 

The Exceptions. Two of the stations 
on our list have at one time or the 
other taken extreme political positions. 
Not too surprisingly one of these is 
Radio Moscow which began its short- 
wave career in the late 1920s shortly 
after Radio Nederland made its high 
frequency debut. Although Radio Mos- 
cow has never set up any overseas 
relays, it is nevertheless received on 
even more frequencies than the BBC. 
A few of the stronger ones beamed to 
North America can also be found on 
the table. 

Radio Nacional at Guatemala city 
(also known as La Voz de Guatemala) 
is operated by the government of that 
Central American republic and ex- 
presses the political views of which- 
ever regime happens to be in power. 
During the early 1950s, Guatemala had 
a Marxist president and at that time 
Radio Nacional was broadcasting some 
very strident propaganda, in both Eng- 
lish and Spanish, to neighboring Brit- 
ish Honduras (now Belize), which 
Guatemala claims. The Marxist govern- 
ment was overthrown in 1954. Today 
the government is right of center and 
continues to claim Belize. Currently 
Radio Nacional broadcasts only in 
Spanish and is best heard late evenings 
on 6180 kHz. 

The gracious old city in Holland, 
Rotterdam, home of "Radio Nether- 
land," also is the location of 
the famous Rijksmuseum, which 
contains many well -known paintings. 
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Four Commercial Stations. With the 
exception of HCJB, Radio Clube de 
Pernambuco at Recife, Brazil is the 
oldest shortwave broadcaster in South 
America. It broadcasts entirely in 
Portuguese and is heard from time to 
time in North America on 11865 kHz. 
There is occasional daytime reception 
but the evening hours, when much of 
the 25 meter interference has faded as 
a result of the present low sunspot 
count, are best. Those who like doing 
things the hard way might also try 
nightime reception of their 49 meter 
transmitter on 6015 kHz. 

Which brings us to another pair of 
49 meter collector's items. CFCX re- 
lays medium wave CFCF Montreal, 
Quebec on 6005 kHz. Traditionally, 
CFCF /CFCX has never been con- 
sidered an overly political station but in 
1975 they became involved in a battle 
with the Quebec provincial government 
over minority English language rights 
in this predominately French speaking 
Canadian province. As the whole struc- 
ture of broadcasting in Canada may 
now be entering a state of flux, it might 
be a good idea to log CFCX as soon 
as possible. 

Another 49 meter Canadian relay is 
CHNX, 6135 kHz, which carries the 
programs of CHNS Halifax, Nova 

Scotia. Those who live east of the Mis- 
sissippi should try for both Canadians 
during daylight hours before interfer- 
ence builds up. Further west you'll just 
have to contend with nightime QRM. 

HRN, La Voz Honduras at Tegu- 
cigalpa, is often heard evenings on 
5875 kHz which is just below the edge 
of the 49 meter SWBC band. The Re- 
public of Honduras, not to be con- 
fused with the former British Hon- 
duras, is experiencing a period of in- 
stability. It is badly split between the 
far right and militant left with a weak 
government. The situation is so chaotic 
that it has even caused the rebirth of 
the legendary Radio Swan which, ac- 
cording to the new Radio Swan de 
Honduras, has been aboard a ship, on 
Swan Island, and now at San Pedro 
Sula. The point of all this for antique 
collectors is that in the event of civil 
war or similar circumstances many 
commercial stations, including HRN, 
may wind up relaying government 
backed Radio Swan which would be a 
real coup for collectors. It's also within 
the realm of possibilities that the pro- 
gram rejected by HCJB, Radio Ameri- 
cas Libre, could turn up on major sta- 
tions in Honduras. 

Now Things Get Tough. The two 
(Continued on page 85) 

Castrol room in the British Broadcasting 
Company relay station i Antigua. Relays 
are commonly used to extend signal range. 

a 

' i a 
a . a 

This shot of the Bush House Control Room 
operating desk will give you an idea of the 
vast complexity needed to run the BBC system. 

This old house in Reykjavik, Iceland was 
made of turf and stone around a wooden frame 
t le way houses there were until recently. 

Above is the Municipal Palace in Veracruz, 
one of Mexico's oldest and most interesting 
cities. The Gulf of Mexico is in the back- 
ground. At the right is the City Hall in 
Montreal, Canada. The building is the water- 
front district, and City Hall has a special 
commission to control every physical char- 
acteristic in the 100 acre district. 
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Here in one place each issue of e/e you will find product 
information on the newest hobby computers and accessories. 

A Working Apple- Owners of the Apple 
Il computer are being offered software 
including a universal Database and Text 
Editor from Darrell's Appleware House. 
The Universal Database is unique 
among many databases offered to hob- 
byists and businessmen as it is corn - 
pletely user definable. If the data you 
are storing requires anywhere from one 
to fifteen alphanumeric fields and two 
dollar fields in any combination, all you 
have to do is answer the program's self - 
prompting questions to define the base 

for your own use. Thus, you can store names and addresses under one definition, 
inventories under another, recipes, etc., all with just one program. The program 
will save your database to tape, and will join another database to it if needed so 
you can "chain" your data on tape giving you greater storage than your com- 
puter's memory alone could give you. The Database will work with either a CRT or 
printer. The Text Editor, called the Appl- E- ditor, is a word processor that can be 
user tailored to develop letters, documents, or any forms which will be changed 
often. Using the Appl -E -ditor an Apple II owner can format a letter, modify one 
word at a time, wordspace for margin evenness, search for words or phrases, 
replace lines, insert lines, etc. The user can also save the final document to tape. 
Darrell's Appleware House has other programs involving many different phases of 
business and home finance operations. The Database and Appl -E -ditor are both 
priced at $80.00. You can circle number 54 for more information. 

EPROM Erasing Lamps -Two new corn - 
pact EPROM -erasing ultraviolet lamps 
are offered by Spectronics Corporation. 
The Spectroline PE -14 is a small, low - 
cost UV unit designed especially for 
small systems users and computer hob- 
byists. The model PE -14T is essentially 
the same, but has a 60- minute timer for 
automatic shut -off. Both lamps erase up 
to six EPROM chips at one time in as 
little as 14 minutes. They are said to be the fastest, most efficient personal -size 
lamps in the industry today, according to Spectronics. Both lamps feature a high - 
intensity, shortwave UV tube; also a specially designed specular reflector, and an 
exclusive V- shaped holding tray that maintains up to six chips at a constant ex- 
posure distance. These lamps are also claimed to be the safest in the industry with 
the high intensity tube fully protected within an anodized aluminum housing. A safety 
interlock prevents the unit from operating when the tray is not fully inserted. A con- 
ductive foam pad holds the chip in place during exposu -e and prevents electrostatic 
build -up while protecting the chip from possible static charge. Both lamps operate 
off 115 -volt, 60 Hz power. Model PE -14 is priced at $59.50 while model PE -14T costs 
$84.50, F.O.B. factory, Westbury, NY. Circle 60 on Reader Service Coupon. 

Computer Chess -Microchess 1.5, for 
use with the TRS -80 microcomputer, is 
offered by Micro -Ware Limited of Can- 
ada. Microchess is a 4K Z -80 machine 
language program utilizing every avail- 
able byte of user RAM in the TRS -80. 
The program is designed to load using 
the CLOAD command. Standard alge- 
braic notation describes the moves to 
the computer, and every move is verified 
for legality to prevent user error. A 
simple command allows temporary num- 
bering of the squares to assist in move 
entry. The chess board is displayed 

using the TRS -80's graphics mode. The moving pieces flash before they move to 
simulate the gradual narrowing of attention on the moving piece as found in human 
chess play. There are three separate levels of play to challenge all players from 
beginners to experienced players. Microchess 1.5 is an expanded version of Micro- 
chess 1.0 which has been available for the 8080 and 6502 microprocessors. Price: 
$19.95, postage prepaid. Circle 56 on Reader Service Coupon. 

66 

Data Transmission Text -An introduction 
to the principles, characteristics, and test- 
ing of data transmission circuits has been 
added to the Bugbook Reference Series 
published by EEL Instruments. The 6 x 9 
inch soft cover text contains over 220 
pages of practical information for elec- 
tronic data processing technicians, com- 
munications engineering students, and 
computer hobbyists. BRS -6 concentrates 
on the properties and limitations of real 
transmission lines, and explains the cor- 
rective techniques used to optimize data 
transmission performance. Discussed are 
such topics as filters, equalizers, and other 
corrective devices. The use and testing of 
modems and other terminal equipment are 
discussed. ASCII codes and detailed 
guides to interpretation of communica- 
tions circuit specs are presented. The text 
is designed for classroom use and for 
home study. Review questions stress key 
concepts. Price of BRS -6, NCR Data Com- 
munications Concepts is $6.95. Circle 75 
on Reader Service Coupon. 

7:0-44i14:4141.040,' 

Semiconductor Reference Handbook - 
Stop guessing about what semiconductor 
to use in place of a hard -to -find defective 
component. The 1978 edition of the Archer 
Semiconductor Reference and Application 
Handbook, sold at all Radio Shack stores, 
lists the Shack's complete line of prime - 
quality Archer -brand semiconductors. It 
contains a cross -reference listing for re- 
placement of more than 46,000 transistors, 
diodes and other interchangeable devices. 
The cross reference /replacement listings 
are totally computer cross -referenced for 
greater accuracy and are based on care- 
ful analysis of the important parameters 
of the listed devices. Application informa- 
tion, including actual circuit diagrams, is 
given for most of the listed IC's; schema- 
tics for all clock chips and modules, and 
detailed information on the 8080A CPU 
chip. Price: $1.95. Circle 31 on Reader 
Service Coupon. 
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OUR JOURNEY THROUGH the chang- 
ing, progressive field of microcompu- 
ters over the last year has introduced 
us to many different computers and 
hardware items. But hardware is only 
half of what it takes to make a com- 
puter think, talk, and listen. Software 
-a word you have heard but may not 
fully understand -is the other half. 
True, hardware is the most'visible part 
of any computer, so it is the easiest to 
talk about. Software is the inside part, 
the soul of the system. Race car drivers 
can talk about their engines, wheels, 
and transmissions on one hand, and 
talk about their strategy for winning 
and the way they plan to drive the 
car on the other. The former is the 
hardware but it is no -go for winning 
without the latter -the software. Let's 
take a good, close look at the basic 
principles behind software. We will see 
what the key elements are, and whit 
you should look for in selecting soft- 
ware or selecting a system that uses 
certain software. When we finish you 
should be able to carry on a good 
software conversation with anyone. 

Really Just Three. First, the shock- 
er. If someone were to ask you how 
many different types of software exist 
for microcomputers, your answer 
would have to be "an uncountable 
number." That's right. While 1 can 
name a couple dozen program lan- 
guages, someone else can name many 
I do not know about, and others can 
name some that are currently being 
developed. Each has its own claim to 
fame, perhaps less storage space re- 
quired, or it is suited to a particular 
industrial application. But with so 
many specific languages, does, this 
mean you cannot stand a chance of 
understanding what is going on? Not at 
all. The basic ideas are simple. There 
are, on the very ground floor of under- 
standing, only three different kinds of 
computer languages. That is your first 
lesson -three types. The three are call- 
ed, in order of complexity to use, ma- 
chine language, assembly language, and 
high -level language. 

by Norman Myers, Computers Editor 

How to speak in computer tongues 

Machine Talk. Let's start with the 
language of machines. How do you 
communicate directly with a computer? 
The idea is easy. A microprocessor, 
the brain part of a computer, is built 
to recognize "words" or "bytes" made 
up of 0's and l's, where the latter are 
called "bits ". A typical processor ac- 
cepts 8 bit words. Here is the heart of 
all software. 

ferent instruction sets. The word 
00010010 means add for one processor 
but means subtract to another. Com- 
panies do try to form a standard, but 
in a competitive market the object is to 
have new and better ideas and stand- 
ardization of instruction sets does not 
help expand better ideas. 

Fortunately, binary 0's and l's are 
not the only machine language that can 

OCTAL 

BINARY HEX 

SPECIALIZED 

ELEMENTARY 
TINY 

MACRO BASIC 

FORTRAN 

BASIC PLI APL 

MACHINE 
LANGUAGE 

ASSEMBLY 
LANGUAGE 

HIGH LEVEL 
LANGUAGE 

The three basic types of computer languages are graphically represented here; machine, 
assembly and higher -level. Each of the three types can be further subdivided into various 
forms, dialects and subsets. However, the original three divisions will always remain. 

Take a string of registers that can 
each store an "on" or an "off" state 
until asked to change, present them 
with an 8 bit word made up of 0's and 
l's, then issue a command on a separ- 
ate data line that says "interpret this 
word" and the processor compares that 
word to what it has in its instruction 
memory until it finds the associated 
command. With 8 bits per word, a 
processor can have 256 different in- 
structions. 

For each instruction the processor 
has been designed to perform a certain 
set of tasks. A typical situation is 
where one 8 bit word means pull the 
data out of memory, the next word 
specifies the memory location, the next 
word means put that data into the ac- 
cumulator, and the next says' add the 
value in the accumulator to some other 
value. So, we havé talked directly with 
the processor because we know its 
language. Like foreign countries, how- 
ever, different processors (and there 
are almost four dozen different manu- 
facturers of microprocessors) use dif- 

be used. Octal (base 8) and /or hexa- 
decimal (base 16) are used by most 
computer manufacturers. Remember 
that in octal a number like 743 is trans- 
lated to binary by microprocessor as 
111 100 011. And a hex number like 
3 A F 9 is translated to 0011 1010 
1111 1001. 

Why use machine code, and why 
have different types of machine lan- 
guage? First, a small home computer 
can be very inexpensive compared to a 
large industrial computer, but one has 
to expect less capability from it. This 
means, in some cases, the user has to 
do more of the work, especially in pro- 
gramming the computer. The luxury of 
being able to use English words, as 
with a high -level language, does not 
exist. Considerable memory, and there- 
fore cost, can be saved in small com- 
puters by requiring machine language 
inputs. And the number code can be 
entered with nothing but a keypad -a 
teletype certainly is not required. 

Another reason that such low level 
codes are still around is that in tough 
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programming situations a good pro- 
grammer can "pack" his code very 
tightly. (Don't let the word "his" fool 
you here, many super programmers are 
women.) In other words, a program- 
mer can do a better job of making the 
program work efficiently if he carefully 
arranges the machine code himself 
rather than letting the computer gen- 
erate the machine code from a high - 
level language. And finally, there are 
different types of machine languages 
for different computer architectures 
and for different tasks. Drive that drill 
press, lift that bale, and run those 
rollers. Different jobs call for different 
programming problems. 

Assembly Language. The first step 
up the programming ladder is a big 
one. With assembly language the user 
already begins using English -like 
phrases. Instead of writing 076 in octal, 
the term ACCA for "load contents of 
register A into the accumulator" can 
be used. A teletype or a typewriter key- 
board is required to enter assembly 
language, so the terminal cost is fairly 
high. Is it worth it? Well, if you can 
memorize all of the octal combinations, 
then assembly language will not be 
easier for you to read, but most people 
want the English language associations 
with the instructions. 

Further, with assembly language the . 

programmer gets a step closer to an 
important facet of software -the sub- 
routine. If you have a main program 
that calculates the amount of insula- 
tion that can be stuffed into the walls 
of any house when the outside dimen- 
sions and the number of windows are 
given, subroutines can be useful. The 
number of windows would logically go 
to a subroutine called WDWS that au- 
tomatically calculated the insulation 
not needed due to the space consumed 
by the windows. That value, say 500 
square feet of three inch insulation, 
would be held aside in memory until 
needed by the main program. 

Subroutines are useful when a repe- 
titious calculation is needed, or when 
the calculation is very complex and 
you don't want to complicate a simple 
program with the complex math. In 
either case the user just writes the name 
of the subroutine like WDWS, the pro - 
gram jumps off and does its thing, then 
jumps back to the main program. As- 
sembly language lets you specify sub- 
routines that are big or small. The 
really small ones are sometimes called 
macro -instructions. These are usually 
given names that look like assembly 

ENTER INSTRUCTION 

CONVERTED TO 
MACHINE CODE 

EXECUTE INSTRUCTION 

TAKE IN NEXT INSTRUCTION 

ALL INSTRUCTIONS ENTERED 

ERRORS PRINTED 
OUT AS THEY ARE FOUND 

CONVERSION OF ALL INSTRUCTIONS 
INTO MACHINE CODE 

PROGRAM GENERATED IN 
MACHINE CODE 

EXECUTION OF PROGRAM 

Almost all BASIC languages are interpre- 
ters. Conversion to machine code is done 
one line at a time, the code executed, 
then the next line is executed, this step - 
by -step process continues. This requires 
little memory and is also easy to program. 

ERRORS 
PRINTED 
OUT 

A compiler, such as FORTRAN, is first 
converted into another complete program 
in machine code before being run. This 
requires a "smart" program to use ma- 
chine language efficiently. 

language, such as SINE for a routine 
that calculates the trigonometric sine 
of an angle (SINE 30° _ 'í;) or 
ADDAB for a routine that adds A and 
B and leaves the result in the accu- 
mulator. 

You need a translator to convert the 
assembly language you write into ma- 
chine language. To do this the trans- 
lator -which is actually called an "as- 
sembler" in this case -needs not one, 
but two looks at your program. The 
first pass through allows the assembler 
to note all of your symbols and vari- 
ables. You might have X be your bowl- 
ing score, Y someone else's, and W the 
weight of the bowling ball. Once all 
the symbols are found they are auto- 
matically stored by the assembler in 
separate memory locations. The second 
time through, the assembler converts 
the English -like code words into ma- 
chine language and link -ups the sym- 
bols with the instructions where needed. 
During this conversion a good assem- 
bler will find errors in your program 
and print all of them out for you to 
correct. You may spell an instruction 
wrong, or try to add two numbers 
when you have fetched only one. 

Just as there are dozens of micro- 
processors, there are literally dozens of 
assembly languages and assemblers. An 
assembler typically requires two to four 
thousand memory locations to convert 
a program and the super assemblers 
require more. The assemblers are avail- 
able on punched paper tape, cassette 
tapes (the best for hobbyists), floppy 
discs, and ROMs. They range in price 
from around $20 to several hundred 
dollars. 

The point is that when you choose 
a home- computer you should consider 
the types of software available. As- 
sembly language is not for everyone. 
In fact, only about 15 percent of all 
microcomputer companies offer only 
assembly language. They know that 
users generally want more. But if you 
are planning a programming or scien- 
tific career you should become familiar 
with assembly language because it is a 
building block. References to get you 
further into the use of computer lan- 
guages are listed separately here. 

Higher -Level Language Spoken Here. 
High -level languages are definitely the 
most popular programming vehicle to- 

(Continued on page 82) 
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DXîng the 

BCB FRINGE 
There's DX gold at both ends 

of the broadcast band rainbow 

by C. M. Stanbury II 

It is now clear that major changes 
are in store for the standard AM band. 
Instead of beginning at 535 and ending 
at 1605 kHz, it will extend from 525 
possibly as high as 1800 kHz. The 
power of U.S. BCB stations will also 
probably be increased. Million watt 
medium wave transmitters may even be 
licensed by the FCC -at least on an ex- 
perimental basis. Of course none of 
these changes will effect ordinary listen- 
ers before the early 1980s but DXers 
can get in on the action now., 

The Scenario. Although many listen- 
ers are unaware of it, the standard AM 
band has already been extended. We 
are of course referring to the flea pow- 
ered Travellers Information Service 
(TIS) whose transmitters are now li- 
censed to operate on 530 and 1610 
kHz. However these tiny stations which 
keep motorists informed on traffic haz- 
ards, weather conditions and such are 
likely to be buried in the new plan. Just 
imagine what a million watt transmitter 
in the western U.S. on 530 kHz would 
do at night to the Los Angeles TIS al- 
ready operating on that same frequency. 
On the other hand, TIS stations are 
virtually impossible to hear at a dis- 
tance (they are designed that way) so 
DXers will certainly not miss them. 

The occasion for all these changes is 
the 1979 World Administrative Radio 
Conference which will set new frequen- 
cy and power limits for'all bands, or at 
least all those bands where changes are 
deemed necessary. Medium wave fre- 
quency allocations are made on a re- 
gional basis. All regions of the world, 
except here in the Americas, are al- 
ready carrying out major changes. We 
will wait until after that 1979 WARC. 
Chief backers of the new plan for this 
hemisphere are the Federal Communi- 
cations Commission and the U.S. Na- 
tional Association of Broadcasters. The 

NAB originally saw the new frequen- 
cies as the place to begin super powered 
AM broadcasts in North Anierica: al- 
ready one such station has been tested 
(but within the present band). The 
FCC however wants broadcasters to 
share there new frequencies with land 
mobile services presumably including 
radio navigation systems and the TIS. 
The NAB, which has always opposed 
the latter, considers such frequency 
sharing impractical due to what they 
describe as uncontrollable interference 
problems. 

Monitoring the New Frequencies. It is 

You may néver hear this inhabitant of the 
upper BCB fringe except in certain rare situ- 
ations. Decca Hi -Fix shore stations send 
signals that are used to position offshore 
drilling rigs and survey craft to 25 -foot tol- 
erances up to 200 miles offshore. They trans- 
mit 5 millisecond pulses of unmodulated 
1600 kHz carrier from chains of transmitters. 

at this point that DXers can now get in 
on the action. How far away can these 
radio navigation systems be heard? Be- 
gin by trying to pick up radio beacon 
NB at North Bay, Ontario on 530 kHz 
and RAB at Rabinal in the northern 
Guatemalan jungle on 1613 kHz. Radio 
beacons do nothing but transmit their 
identifiers continuously in morse code. 
A2 modulation (tone) is used so a 
BFO (Beat Frequency Oscillator) is 
not required. And the code is sent so 
slowly that anyone can decipher the 
identifier with a little patience. In fact, 
both NB and RAB are heard in various 
parts of North America sometimes even 
on the simplest of AM receivers. 

None of the U.S. radio navigation 
systems operating between 1610 and 
1800 kHz are of the simple radio bea- 
con type but instead are all variations 
on the Decca phase comparison system 
developed during World War II. Basi- 
cally, a computer measures the phase 
differences between three carriers re- 
ceived alternately on the same fre- 
quency and from these differences 
(which are a function of the distance 
from each transmitter) the exact posi- 
tion of the receiver can be charted. The 
most common Decca type systems in 
this frequency range are HiFix (maxi- 
mum power 40 watts) and the more 
portable MiniFix with 16 watt transmit- 
ters. These systems are used primarily 
for map and hydrographic chart mak- 
ing as well as harbor navigation. 

Because HiFix and MiniFix do noth- 
ing but turn unmodulated carriers on 
and off, they don't necessarily make 
any sound at all. However if there is 
interference from another station on a 
nearby frequency the resulting hetro- 
dyne will produce a beep effect. Other 
more sophisticated Decca systems, some 
of which use more than one frequency, 
will produce continuous tones, continu- 
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ous open carriers or assorted chirps and 
wails. In short, the frequencies between 
1610 and 1800 kHz are filled with 
sounds one might expect to find in a 
science fiction movie. The majority of 
DXers would not be sorry to see any 
of these stations go as none of the 
systems ever identify themselves. 

However if you have a receiver that 
will tune above RAB, there are other 
Latin American beacons which occa- 
sionally get through the sci -fi interfer- 
ence. These include MDE Medellin, Co- 
lombia on 1690 kHz, BGA Bucara- 
manga, Colombia on 1670 kHz, and 
ESM Esmeraldes, Ecuador on the same 
frequency. 

Clandestine. Meanwhile whatever 
plans the FCC may have for this fre- 
quency range, it remains the favorite 
territory for North American pirates. 
And during the past couple years a new 
breed of pirate radio station has ap- 
peared on the scene -the phone freak. 
This type of clandestine operation fea- 
tures a phone -in format and involves 
tampering with the phone circuits so 
that the number announced on the air 
cannot be traced back to the pirate. The 
first such station, WCPR, broadcast 
from New York City beginning late in 
1976. It was busted a couple months 
later but a similar pirate was noted 
back on the air from NYC in Novem- 
ber 1977 on 1620 kHz. This time the 

Trans World Radio's massive antennas beam 
500 kilowatts medium wave and 250 kilo- 
watts shortwave from the Bonaire, Nether- 
lands Antillies station. This station also re- 
lays transmissions for Radio Nederland. 
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RADIO CRYSTAL 
ban,. 4.49 ATT.I. SAN JOSE OE COSTA RICA 

. TITANIA 
LA MEJOR MUSICA 

PARA EL MEJOR AUDITORIO! 
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QSLs collected by the author 
from some of Central America's 
super powered stations and their 
parent stations. Radio Titania 
and Radio Crystal are both linked 
to Radio Cadena Nacional. 

call letters were WDDX. 
Of course fun and games from pirate 

transmitters is nothing new. One of the 
first bootleg operators the author logged 
above 1600 kHz, back in the 1950s, 
later told us that he had visited the 
Nibi Nibi area and regretted that he 
had been unable to later accompany a 
scientific expedition to the island dur- 
ing an eclipse. For the uninitiated, Nibi 
Nibi was the fictional home of an in- 
famous hoax station. 

Costa Rica. As noted earlier, a million 
watt medium wave transmitter has al- 
ready been tested in North America. 
That was from San Jose, Costa Rica on 
March 8, 1976 under the name Radio 
Million. The background of this test 
was previously detailed here in ELE- 
MENTARY ELECTRONICS ( "Secrets Of 

Split Frequency DX," Sept. -Oct. 76 
e /e). Subsequently that test developed 

into the bitterest controversy ever in 
DX circles (one major club has even 
banned mention of the station's name 
from its bulletin) -not so much as a 
result of technical issues raised by the 
power (although they certainly are im- 
portant) but because of attempts by the 
station to prevent anyone from asking 
questions about the purpose of the test 
or about those connected with it. One 
spokesman for Radio Million, himself 
a very proficient DXer, even claimed 
that no DXer had the right to ask ques- 
tions about secret aspects of any broad- 
cast operation, and then went so far as 
to raise again the issue of the Bay of 
Pigs station, Radio Swan. 

Needless to say we did ask questions 
and have now come up with some of 
the answers: Radio Million tested on 
625 kHz which in 1976 was normally 

(Continued on page 98) 
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Atwater Kent -the man and his radios 
By James A. Fred 

HELLO OUT THERE IN RADIOLAND. 
Before getting into the technical part 
of this column I would like to tell you 
about two radio collectors meetings 
that I attended this summer. At these 
meetings I was able to meet with a 
great many collectors and learn much 
about antique radios. I also learned 
about one of radio's great names: At- 
water Kent. 

Get Togethers. The first meeting we 
attended was the Southeastern Region- 
al Conference of the Antique Wireless 
Association held on June 9 and 10 at 
Winston -Salem, NC. All radio collector 
meetings follow nearly the same for- 
mat: seminars, flea market, an old 
equipment contest and a banquet. I 
like to attend these meetings and drove 
over 1,250 miles getting there and 
back. This is how I meet my readers 
and find out what they like and dislike 
about my articles on antique radios. I 
also have the opportunity to see what 
is for sale and what the trend in prices 
is. It is needless to say that prices are 

up from 1977. One of the outstanding 
programs was a presentation by Ralph 
Williams, Wayne, PA, titled "Atwater 
Kent Radios Speak for Themselves." I 
well tell you more about this later. 

The second meeting we attended was 
the annual conference of the Antique 
Radio Club of America, held at King 
of Prussia, PA, on June 15, 16, and 
17. Most of the people attending this 
conference were different from the 
ones in Winston -Salem so the semi- 
nars, programs, etc., were different. 
The flea market was much larger and 
was held outdoors. On Saturday eve- 
ning Ralph Williams once again pre- 
sented the Atwater Kent radio pro- 
gram. 

Atwater Kent. I think some back- 
ground information on Atwater Kent's 
early life will be interesting to most 
collectors before we get into a discus- 
sion of Mr. Williams presentation. 

Arthur Atwater Kent was born on 
December 3, 1873 in Burlington, VT, 
and died in his home in Los Angeles, 

At an IHRS collector club meeting at Auburn, IN the auction attracted a large number of 
buyers. Auctions are one of the most popular features of radio collector club meetings. 

CA on March 4, 1949. He showed an 
early interest in mechanics and elec- 
tricity and in the fall of 1895 he en- 
rolled in the Worcester Polytechnic In- 
stitute in Worcester, MA. He apparent- 
ly didn't attend classes long enough to 
earn a diploma, but he returned in 
1926 to receive an honorary Doctor- 
ate degree. 

In 1895 he founded the Kent Elec- 

This crystal radio receiver won first place in 
its class at this Winston -Salem, NC, event. 

tric Manufacturing Company. Some of 
the products he made were electric 
fans, electric motors, and generators. 

In 1902 he founded his second com- 
pany, the Atwater Kent Manufactur- 
ing Works in Philadelphia, PA. He 
made batteries, battery testers, and in- 
ter -office telephone systems. One of my 
collector friends, Alan Douglas, has a 
1902 Monoplex telephone which may 
be the only one now in existence. 

Purchasing one of the early auto- 
mobiles led to Atwater Kent becom- 
ing a millionaire. His automobile was 
plagued with ignition troubles which 
led him to a series of inventions related 
to gasoline engine ignition systems. 
During WWI he manufactured ignition 
systems for cars and trucks as well as 
many items for the Ordinance Depart- 
ment. 

After WWI ended he anticipated a 
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boom in the automobile business which 
never materialized. Since radios were 
becoming popular he started to make 
headphones and then decided to make 
a complete line of radio components. 
Experimenters began to build home 
made radios with these parts and after 
Atwater Kent made his first home 
made radio he realized the potential in 
radio manufacturing. His first factory 
assembled radio set was the Model 5. 
It was made with the components 
mounted on a polished wooden mahog- 
any board. He made 100 Model 5's 
which he sent to his wholesale auto 
parts dealers as demonstrators to gauge 

This beautifully restored AC Dayton XL 25 
radio receiver was built in Dayton, Ohio in 
1926. It cost over $125 even back then. 

the public reaction to his radio receivers. 
One Channel. His first sets were 

simple in design because all the sta- 
tions were on the same frequency, 360 
meters, which corresponds to about 
840 KC on our present broadcast band. 
Stations shared time with each other to 
prevent interference with each other. 
This soon proved to be impractical as 
more stations went on the air so a 
band of frequencies were made avail- 
able and each station was assigned its 
own frequency. It became necessary to 
build radios that would tune in and 
separate all the stations. The result was 
a five -tube radio, the Model 10, with 
three -dial tuning. This radio was so 
popular that it soon reached volume 
production. He also produced the 
Model 9, a four -tube set, and the 
Model 12, a six -tube set. There were 
also horn speakers to match the radio 
sets. These radio receivers were called 
"Open Sets" because the components 
were mounted on a wooden board with- 
out a cabinet; now they are called 
"Breadboard Radios." 

Mr. Williams had a Model 5 and 
horn speaker, a Model 9 and horn 
speaker, and a Model 10 with a type 
"E" magnetic cone speaker. Now the 

housewife was asking for an enclosed 
radio because she was afraid to dust 
the breadboard radio. This point in 
time was represented by a Model 30, 
table model in a cabinet, battery op- 

This ultra -simple an- 
tique volt- ohmmeter 
can read from zero to 
5000 ohms and from 
zero to 300 volts DC. 
An SPDT toggle switch 
selects the appropriate 
range on the meter. 

contests where extra points are award- 
ed when contacts are made using the 
old transmitters. Amateur Radio nets 
have been set up where all the con- 
tacts are made using vintage receivers 

erated radio with a magnetic cone 
speaker. Next the housewife wanted to 
do away with spilled battery acid from 
the storage battery that lit the fila- 
ments and the expensive "B" batteries 
that last only three to six months. It 
was at this time the AC line operated 
radio made its appearance. The first 
AC operated radios used the same type 
magnetic speaker that the last battery 
sets used. Soon, however, the dyanamic 
speaker with its superior tone quality 
and power handling ability made the 
magnetic speaker obsolete. There were 
also new developments in vacuum tubes 
such as the screen grid tube that had 
more gain than the older three -element 
triode tube. Mr. Williams had a model 
55, metal cabinet, table model with 
screen grid tubes to illustrate this trend. 
Finally the superhetrodyne radio 
proved to be far superior to the pre- 
vious Tuned Radio Frequency (TRF) 
radio and so the last radio shown was 
a superhetrodyne, wooden cabinet, ta- 
ble model, with shortwave bands. This 
set was made a year or so before At- 
water Kent closed his factory forever 
in 1936. 

Radio programs from the period 
each radio represented were assembled 
on tape. A tape player then fed the 
program into a wireless oscillator that 
broadcast each program into the an- 
tenna circuit of each radio so the 
complete radio was operative just as it 
was when new. I am very interested 
in the history of radio from 1920 to 
1942 so I was quite pleased with this 
new insight to Atwater Kent and his 
radios. 

Amateur Radio Antiques. Many radio 
collectors are Amateur Radio Opera- 
tors too, and they are now building 
replicas of the transmitters used in the 
1930's. There are even some amateur 
collectors who still have the 1930's 
transmitters they once used. There are 
and transmitters. Any collector who is 
interested in building this type equip- 
ment need only look into the 1930's 
radio handbooks or magazines to find 

designs he can use. There are still 
plenty of copper tubing coils, old tubes, 
tuning condensers, meters, etc., for 
building these replicas. If you are a 
radio ham (amateur slang) why don't 
you get busy and build your old time 
transmitter? You will have a lot of fun 
with it. 

More Meters. In our last Antique 
Radio Column we introduced you to 
electrical meters and told you how to 
build your own Ohmmeter. In the 
meantime I found an old (possibly 
1923 to 1925) Readrite Combination 
DC voltmeter and Ohmmeter. It is 
shown in one of the photos. All that 
was left was the metal case and meter 
movement. Based on past experience I 
reconstructed the tester and show it here 
as an example of how simple the equip- 
ment used by the old time radio repair- 
man was. If any reader has a similar 
tester or the picture, advertisement, or 

This is the Readrite volt- ohmmeter describ- 
ed in the text. The test leads haven't been 
attached yet. They will come out through 
the hole under the switch on the panel. 

literature 'of a similar one, I would 
enjoy seeing a copy of the material. 

So long for now. If you have any 
questions or suggestions for this col- 
umn just send them in. Send the letter 
to me in care Of ELEMENTARY ELEC- 
TRONICS magazine. Be sure to include 
a stamped, self- addressed envelope un- 
less you live in Canada. I cannot mail 
a letter with a Canadian stamp on it. 
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e/e checks out the... 

Owning a bunch of interconnecting 
computer devices is like being the parent 
of 4 or 5 unruly children. Monitors, 
printers, and other assorted computer 
add -ons are notoriously incompatable, 
but the biggest trouble maker in most 
computer families is the cassette re- 
corder. This innocent looking device 
never seems to be able to get along 
with anything unless its computer has 
a built -in cassette recorder interface. 
If it doesn't have one using an external 
computer /recorder interface can be a 
test of patience, skill, and the ability to 
bear failure after failure. 

The biggest problem with computer/ 
recorder interfaces is level control. If 
the recorder's input level to the inter- 
face isn't too high then it's too low; 
if the output from the computer to the 
recorder isn't so low that it allows 
tape noise to produce ' trash" on the 
playback, then it is often so high that 
it distorts and produces harmonic 
"trash." When, after many trials and 
errors, you finally have it going right, 
it turns out that you didn't flip the 

3 correct switch the correct way, or the 
recorder didn't start, or any of a host 
of possible problems caused the sys- 
tem to break down. 

In short, until we got our hands on 
the PerCom CIS -30+ cassette interface 
for 6800 computers -in particular the 
SWTP 6800 -we were less than thrilled 
with the add -on Kansas City cassette 
interfaces systems. But the PerCom 
CIS -30+ has changed all that. It is a 
remarkable device; extremely easy to 
use and set -up, and most important, 
virtually goof -proof. 

Operation. The PerCom unit is 
housed in a cabinet 4.25 -in. wide by 
2.1 -in. high by 5.25 -in. deep. It is com- 
pletely self- contained except for the 
+5 and -12 VDC power sources which 
are provided by the host computer. It 
contains essentially two I/O interfaces 
in a single cabinet: for a data terminal 
and a cassette. The cassette I/O has 
independent record /playback circuits, 
thereby permitting dual cassette opera- 
tion- playback from one recorder while 
recording on the other. 

Unlike other Kansas City interfaces 
which provide for only the standard 

RAIE TERMINAI 

300 LINE 

1200 

00 T 

LOCAI 

PEHCOM 

TAPE 

ON 

*' 
AUTO 

C1S-30 + 

PERCOM 
CIS30+ 
Peripheral peace -maker 
ends computer /recorder 
mismatches 

300 baud rate, the PerCom has switch - 
selected rates of 300 (allowing inter- 
change of recordings with other Kansas 
City systems), 600, and 1200. The 
1200 baud rate is really a biggie if you 
can use it because it allows 4K of core 
to be dumped or loaded in only 40 
seconds. Doing the same thing at 300 
baud seems to take forever. Unfortun- 
ately, the mikbug monitor in the SWTP 
6800 computer cannot load at 1200 
baud, but PerCom provides a listing for 
software that permits dumping and 
loading in binary format at 1200 baud. 

But assuming you don't want to get 
involved in 1200 baud operation be- 
cause the data terminal must operate at 
the same baud rate as the recorder (if 
you don't want additional work and 
effort), let's stick to the 300 baud 
standard. 

Note from the photographs that the 
PerCom has only three switches and a 
LED indicator between the Terminal 

CIRCLE 58 ON READER SERVICE COUPON 

As far as operating controls are concerned the PerCom -30+ recorder interface is the 
least confusing and easiest to use. Unlike other Kansas City interfaces, which are limited 
to the rather slow 300 baud rate, the PerCom can be used at 300, 600, and 1200, though 
1200 requires some software adaptation with most 6800 based computers. For these 
owners an optional prewired connecting cable is available for $11.95. You save a lot of 
time, effort, by using the cable. Order the cable at the same time as the interface. For more 
information Circle No. 58 on the reader service coupon. 

ELEMENTARY ELECTRONICS /November -December 1978 75 

www.americanradiohistory.com

www.americanradiohistory.com


IgA PER C0M CIS -30+ 

To connect the PerCom to your 6800 com- 
puter you plug one end of the connecting 
cable to the computer's I/O and the other 
end into the PerCom's Molex connector. 
That's the whole bit. There are no adjust- 
ment or alignment procedures other than 
making sure the playback level from the 
recorder causes the LED on the front panel 
to flicker as data is fed from the recorder; 
the LED should be neither off nor full on- 
the level that produces the flicker is the 
correct adjustment for the unit. 

and Tape switches. These are the only 
switches you'll use if the Rate switch 
is set to 300 baud. When the Terminal 
switch is set for Local the associated 
terminal connects to the cassette re- 
corder and vice versa -allowing the 
cassette data to be displayed on the 
terminal. When the switch is set to Line 
the terminal and the recorder are con- 
nected to the computer. When the 
Tape switch is set to Auto the com- 
puter can automatically switch the in- 
terface between the data terminal and 
the cassette input (for recording). For 
playback, the Tape switch is set to On 
(the cassette recorder is manually 
started), allowing input from both the 
data terminal and cassette. Proper level 
from the recorder to the interface is 
attained when the recorder's playback 
level control is adjusted so the LED 
on the PerCom flickers as the data is 
transmitted. The LED should neither 
be out, nor permanently on. There is 
no problem loading any K.C. tape if 
the lamp flickers (which cannot neces- 
sarily be said of other interface sys- 
tems) . 

For those so inclined, the PerCom 
can be easily adapted with inexpensive 
optional components to provide remote 
control via the computer for two re- 
corders; one for play, the other for 
record. (More on this later.) For the 

FOR OPTIONAL 
TAPE RECORDER 
CONTROL INPUT 

MASTER 
MOLEX 
CONNECTOR 

SPARE 
CONTROL 
RELAY 

OUTPUT 

If you want computer -control of the tape recorders you simply install the components of 
an optional kit where indicated on the PerCom's PC board. There are no kluge connec- 
tions or outboard wiring; all control components fit right on the board with the control 
circuits available on the "master" Molex connector on the back of the PC board. The 
shielded cables shown are the factory installed input and output for the recorder(s). 
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user who doesn't want to get involved 
in wiring and software, you can simply 
flip the recorder on ànd off manually 
to record (save) and load programs. 
The most you'll have to do is move the 
Tape switch from Auto (record) to 
On (play). Nothing could be easier. 

Installation. All connections to the 
interface are made through the Molex 
connector strip on the rear. Connection 
to the SWTP computer is made by 
plugging in to the MP -C or MP -S inter- 
face card in the SWTP computer. (De- 
tailed instructions are provided for con- 
necting to other 6800 CPU based com- 
puters, such as the MITS 680b.) A set 
of optional cables for the SWTP com- 
puter is available; we suggest you order 
them because they save a lot of cable 
preparation and eliminate the possi- 
bility of wiring errors. 

Power is obtained from the MP -C 
interface card. The -12 VDC is already 
on the connector strip. The 5 VDC is 
obtained by adding a wire jumper 
from the regulated 5 VDC source on 
the MP -C card to the "dead" index 

(Continued on page 83) 

The -12 VDC voltage for the interface is 
already on the SWTP's I/O connector. The 
+5 VDC is attained by using what is nor- 
mally the index pin. A jumper puts +5 VDC 
on this normally "dead" pin. The cable to 
the PerCom 30+ picks up the ..5 VDC 
along with the -12 VDC. The 1200 baud 
clock required for all three interface rates is 

obtained by cutting through the PC wiring 
to the 300 baud clock terminal going to the 
I /O's Molex connector and soldering a 

jumper from the 1200 baud clock (available 
on the Molex even though not normally 
used) to the PC wiring. The switch mounted 
on a bracket is a modification not for the 
PerCom) that shifts the I/O for TTY opera- 
tion. (It replaces several jumpers normally 
used on the MP -C interface card.) 
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010 
BASIC COURSE 

IN ELECTRICITY 
&ELECTRONICS 

t,rr; Cane 

E/E shows you how to be your neighborhood's Alexander Graham Bell. This issue's course 
teaches you the theory of operation behind this society's most ubiquitous tool of com- 
munication -the telephone. Understanding the electrical principles behind phone opera- 

tion need not be hard and our editors make it as easy as dialing a digit! 
This series is based on material appearing in Vol. 1 of the 5- volume set, BASIC ELECTRICITY /ELECTRONICS published by Howard 
W. Sams & Co., Inc. @ $25.50. For information on the complete set, write the publisher at 4300 West 62nd St., Indianapolis, Ind. 36268. 

HOW YOUR TELEPHONE WORKS 

Everyone 

knows how to use a telephone -but do 
you know what makes it work? A telephone is 
really a simple electric circuit. Parts of the cir- 

cuit convert sounds into electrical signals and 
other parts change the electrical signals back into 
sounds. This process enables us to transmit and 
receive messages for extremely long distances 
and with great reliability. You already are familiar 
with the different parts of a telephone (mouth- 
piece, earpiece, etc.) but by the time you finish 
this article you will have gained an understanding 
of how these parts work. You will also learn how 
they are all connected together into an operating 
system! 

THE MECHANICAL TELEPHONE 
Have you ever built a mechanical telephone using a 

pair of tin cans and a length of string? If you have, you 
know sound can be transmitted through a string. As 
crude as this mechanical system is, it demonstrates 
many of the principles used in the modern telephone. 

The figures in the box below illustrate how a me- 
chanical telephone system operates. 

Note that the key part of the mechanical telephone 
system is the flexible metal disc at the bottom of each 
can. Speaking into the can causes sound waves to 
strike the disc and make it vibrate. 

The vibrations from one disc are carried to the other 
disc by a tightly stretched string. The second disc re- 
peats the in- and -out motions of the sending disc and 
develops varying air pressures in the can. These are 
sound waves which are crude reproductions of the 
original sound waves. 

QUESTIONS 
1. Vibrations, representing sound, travel down the 

string of a(an) telephone system. 
2 , representing sound, travels down 

the wires of an electrical telephone system. 

ANSWERS 
1. Vibrations, representing sound, travel down the string 

of a mechanical telephone system. 
2. Electricity (or electrical signals), representing sound, 

travel(s) down the wires of an electrical telephone 
system. 
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SIMPLE MECHANICAL TELEPHONE 

TIN CAN 

STRING 

KNOT 

I BASIC SYSTEM 

TIGHT STRING 

(ì 
TIN CAN 

2. 80TH DISCS ARE PULLED OUTWARD AT BEGINNING 

PRESSURE 
STRING LOOSENS ii 

PRESSURE 

SENDING DISC REPEATER DISC 
MOVES OUT MOVES IN AND MAKES 
FURTHER PRESSURE IN CAN 

3. SYSTEM OPERATION WHEN SOUND PRESSURE OCCURS 

S 

STRING PULL 

SENDING DISC 
PULLS IN AND 
PULLS STRING 

u 

REPEATING DISC 
MOVES OUT AND 
MAKES VACUUM 
IN CAN 

VACUUM 

4. SYSTEM OPERATION WHEN SOUND VACUUM OCCURS 

Principles of sound 
A study of the basic principles of sound reveals how 

a mechanical (or electrical) telephone system works. 
Sound is made up of vibrations. Differences in sound 
are determined by their frequency -the number of times 
per second a sound vibrates. A high tone (a shriek) has 
a frequency of only a few hundred vibrations in a 
second. 

Each tone has a specific frequency. A tuning fork, 
for example, vibrates and creates a sound tone at the 
frequency for which it was designed. The same is true 
of piano or violin strings, the skins of a drum, or your 
vocal cords. 

Air consists of a large number of extremely tiny 
particles, several million per cubic inch. When sound 
causes these particles to vibrate, they alternately pack 
together and fly apart at the frequency of the sound. 
Packing together creates instantaneous areas of high 
pressure and flying apart develops a condition of less - 
than- normal pressure (approaching a vacuum). 

As the areas of changing air pressure strike other 
adjacent air particles, the process is continued. This 
is the manner in which sound travels through air. When 
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the changes in air pressure strike a flexible disc (or 
diaphragm), it vibrates. The vibrations are at the same 
frequency as the original sound. 

In the mechanical telephone, the sending disc trans- 
mits its vibrations to a tightly streched string which, 
in turn, sets up the same vibrations in the receiving 
disc. In the modern telephone, proper design and the 
use of electricity result in excellent reproduction of 
sound. 

QUESTIONS 
3. Frequency of a sound indicates the number of times 

it will in a 
4. Sound vibrations set up corresponding changes of 

air 

ANSWERS 
3. Frequency of a sound indicates the number of times 

it will vibrate in a second. 
4. Sound vibrations set up corresponding changes of 

air pressure. 

THE ELECTRICAL TELEPHONE SYSTEM 
The basic telephone system consists of a mouth- 

piece connected to an earpiece by electrical wires. 
This system permits conversation in one direction 
only. For two -way conversation, each end of the 
system requires a mouthpiece and an earpiece. 

Sound Into Electricity 
There are two basic methods of converting sound 

into electrical signals. One method causes current 
already flowing in a circuit to vary in accordance with 
the frequency of the sound. The other method converts 
sound into a varying voltage which, in turn, causes a 

varying current to move through the circuit. How each 
method is accomplished will be discussed further. 

When the current signals (varying at the rate of the 
sound) arrive at the earpiece, the process is reversed. 
If the signal is the type superimposed on an existing 
current, the variations are received by a material that 
expands and contracts with the signal frequency. If the 
mouthpiece develops a voltage to cause a fluctuating 
current, the current develops a similar voltage in the 
earpiece. 

Basic Parts of a Telephone 
The working parts of a telephone mouthpiece (often 

called a transmitter) and an earpiece (sometimes called 
a receiver) are usually identical. The mechanism or 
material used to produce a varying current depends on 
the method used. Since all vibrations enter or leave 
the telephone as changes in air pressure, the trans- 
mitter and receiver both contain a diphragm. Other 
parts of the mouthpiece include wires, terminals, and 
materials to hold the parts together. 

Connections 
In a large telephone system, several lines are con- 

nected through a switchboard. 

QUESTIONS 
5. A(an) connected to a(an) 

by wires is the simplest telephone system. 
6. in a telephone line varies at the fre- 

quency of the original sound. 

7. Vibrating air pressure strikes a(an) in 
the (mouthpiece, earpiece) 
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ANSWERS 
5. A mouthpiece (or transmitter) connected to an ear- 

piece (or receiever) by wires is the simplest tele- 
phone system. 

6. Current in a telephone line varies at the frequency 
of the original sound. 

7. Vibrating air pressure strikes a diaphragm in the 
mouthpiece. The earpiece diaphragm causes vibrat- 
ing air pressure.) 

ELECTRICAL SOUND PATTERNS 

SOUND (VARIATIONS IN AIR PRESSURE) 
TRAVELS FROM SPEAKER 

TO MOUTHPIECE OF TELEPHONE] ji 
jf, 

o e HIGH- LOW- HIGH - 
PITCHED PITCHED PITCHED 

z SOUND SOUND SOUND 
w , ,h1i 

¢ 
RAPID SLOW RAPID ° CHANGES CHANGES CHANGES 

TELEPHONE 
EXCHANGE 

ENLARGEMENT OF TWO 
WIRES SHOWS ELECTRONS 
(BILLIONS OF TIMES ENLARGED) 
MOVING THROUGH METAL 

SOUND PRODUCED BY RECEIVER 
HAS SAME PATTERN AS ORIGINAL SOUND 

COMMERCIAL TELEPHONES 
As you can see in the illustration, a telephone sys- 

tem is actually a simple circuit. 

THE BASIC TELEPHONE CIRCUIT 

TRANSMITTER 

t))) 
SOUND 

WIRE 

WIRE 
AC VOLTAGE SOURCE 
(WHEN SOUND IS APPLIED) 

RECEIVER 

4 
ï` 

DEVICE BEING 
OPERATED 

SOUND 

In most commercial (home) telephones, the mouth- 
piece and earpiece are contained in a single handset. 
An exploded view of the main parts of a handset is 

shown. 
The transmitter contains a diaphragm resting against 

carbon granules (grains). The granules are loosely 
packed with enough freedom to expand and contract 
in volume. 

Transmitter Operation 
Part A in the illustration shows a drawing of the 

transmitter with no sound applied. Part B demonstrates 
what happens when sound strikes the diaphragm. 

When the handset is lifted from its cradle, a steady 
current from the phone system starts to flow through 
the carbon granules. Sound striking the diaphragm 
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places a varying pressure on the carbon. When the 
granules are packed tightly, current in the circuit in- 
creases. When the diaphragm releases its pressure, 
the granules become loose and less current flows. 

A BASIC TELEPHONE HANDSET 

TRANSMITTER 

CORD. 

COVER J 
44, 

RECEIVER 

SCREW -DOWN 
TERM INAL 

The transmitter diaphragm vibrates in response to the 
frequency of the sound. Packing and loosening of the 
carbon follow the vibrations of the diaphragm, and 
current in the phone line varies with the density of the 
carbon. Therefore, the current varies at the same rate 
(frequency) as the original sound. 

In a commercial system, the varying current is 
routed to the desired receiver through a central tele- 
phone office. 

TELEPHONE TRANSMITTER OPERATION 

NO SOUND 
STRIKING 
TRANSMITTER 

A 

STEADY 
CURRENT 
FLOWING 

DIAPHRAGM 

DIAPHRAGM 
IBRATES VIBRATES BACK AND 
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(( 

SOUND WAVES 
ENTER THROUGH 
CAP HOLES 

MEMBRANE 

CURRENT RISES AND FALLS IN 
STEP WITH CHANGING 
PRESSURE ON CARBON 

B 

QUESTIONS 
8. When a commercial telephone handset is lifted 

from its cradle, a(an) flows through 
the transmitter. 

9. When the carbon granules in the transmitter become 
more densely packed, (more, less) current flows. 

10. At what rate does the current vary in the phone line 
during a conversation? 

ANSWERS 
8. When a commercial telephone handset is lifted 

from its cradle, a steady current flows through the 
transmitter. 

9. When the carbon granules in the transmitter become 
more densely packed, more current flows. 

10. During a conversation, current varies at the same 
rate, or frequency, as the original sound. 

Receiver Operation 
The method of converting the current back into 

sound is slightly different. Part A in the illustration 
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shows a typical receiver used in a commercial phone 
system. 

Part B shows that the diaphragm vibrates when a 
sound -varying current passes through the receiver. The 
current passing through the coil develops a magnetic 
field which varies in strength and the changes in cur- 
rent. Thus, the field developed by the current periodi- 
cally repels and attracts the steady magnetic field of 
the permanent magnet, causing the magnet to which 
the diaphragm is fastened to move back and forth. This 
action reproduces the original sound. 

SOUND -POWERED TELEPHONES 
Another application of a simple electrical circuit is 

the sound -powered telephone system. It is used only 
for short distances because of its limited range. 

TELEPHONE RECEIVER OPERATION 

Induced Current 
Transmission takes place in sound -powered phones 

because of the ability of a magnet to induce current in 
a coil of wire. A bar magnet has a north (N) and a 

south (S) pole. Actually, when the magnet is suspended 
in air, the north end of the magnet points toward the 
north geographic pole. Such a magnet has a magnetic 
field existing in the space surrounding it, with the lines 
of magnetic force taking the directions shown. 

The next illustration shows a bar magnet being 
moved back and forth inside a wire coil. As the magnet 
moves, its magnetic lines of force cut across the turns 
of the coil. This causes an induced current which will 
actually flow if the ends of the coil are connected to a 
circuit. 

The current reverses direction each time the motion' 
of the magnet changes direction. The amount of cur- 
rent that flows depends on the strength of the magnetic 
field, the number of turns in the coil, and the speed at 
which the magnet is moving. Increasing any of these 
factors increases the amount of current. 

INDUCING A CURRENT IN A COIL 

QUESTIONS 
11. Current flowing in phone lines at the time when no 

sound is present is (DC, AC). 
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12. Current flowing during sound transmission is (DC, 
AC). 

13. What causes a receiver diaphragm to vibrate? 
14. A magnet is surrounded by magnetic of 

15. A magnet moving inside a coil current 
in the coil. 

ANSWERS 
11. Current flowing in phone lines at the time when no 

sound is present is DC. 
12. Current flowing during sound transmisison is AC. 
13. A varying current develops a changing magnetic 

field which repels and attracts a magnet connected 
to a diaphragm. 

14. A magnet is surrounded by magnetic lines of force. 
15. A magnet moving inside a coil induces current in 

the coil. 
The transmitter of a sound -powered phone makes 

use of the induced -current principle. 
As shown, a bar magnet is fixed to the center of a 

diaphragm. The diaphragm is fastened to the trans- 
mitter in such a way that the magnet is over the center 
of the coil. 

As in other phones, this diaphragm vibrates at the 
frequency of the sound waves striking it. As it vibrates, 
the bar magnet moves back and forth within the coil. 
This induces a current which changes direction at the 
same frequency as the sound. If the transmitter is 
connected to a sound -powered receiver, current will 
flow back and forth through the circuit. 

A DIAPHRAGM -OPERATED MAGNET 
PRESSURE 

MAGNET MOTION UNDER PRESSURE MAGNET MOTION FOR VACUUM 

QUESTIONS 
16. The amount of current induced in a coil can be 

increased in two ways. Describe them. 
17. A sound -powered phone system (does, does not) 

have current flowing in the connecting lines during 
a silent period. 

18. Why will the induced current in this system change 
at the same frequency as the sound? 

ANSWERS 
16. Induced current can be increased by adding more 

turns to the coil or increasing the magnetism of the 
magnet. 

17. A sound- powered phone system does not have 
current flowing in the connecting lines during a 

silent period. 
18. Induced current changes at the rate of the moving 

bar magnet. Since the magnet is fastened to the 
diaphragm, the induced current will change at the 
same frequncy as the sound. 

Sound -Powered Receiver 
The mechanism in the receiver is identical to that in 

the transmitter -a coil, a magnet and a diaphragm. 
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Current flowing back and forth in the receiver coil de- 
velops a changing magnetic field. The bar magnet re- 
sponds by moving back and forth at the same fre- 
quency as the current, causing the diaphragm to repro- 
duce the original sound. 

Sound -Powered System 
The illustration shows the transmitter and receiver 
connected together as a working system. 

The two bottom figures demonstrate how the induced 
current changes direction with the motion of the trans- 
mitter diaphragm. The corresponding effect upon the 
receiver diaphragm is also shown. 

BASIC SOUND -POWERED TELEPHONE 
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WHAT YOU HAVE LEARNED 
1. A basic telephone system uses all the principles of 

a simple circuit. 
2. The operating principle of any telephone system is 

the ability of the transmitter and receiver dia- 
phragms to vibrate in unison. The transmitter is the 
cause and the receiver is the effect. 

3. Sound vibrates at a frequency determined by its 
pitch. 

4. Sound vibrations cause changes in air pressure. 
5. Changes in air pressure cause a thin metal or plas- 

tic diaphragm to vibrate. A vibrating diaphragm 
also cause changes in air pressure, producing 
sound. 

6. In a commercial phone system, a steady current 
flows through the circuit during periods of silence. 
This current is varied when sound waves strike the 
diaphragm, the resulting vibrations exerting and 
releasing pressure on carbon granules. 

7. At the receiver end, the changing current produces 
a varying magnetic field which repels and attracts a 
magnet connected to a diaphragm. This action re- 
produces the original sound. 

8. Another type of phone is the sound -powered sys- 
tem. This type uses induced current for signal 
transmission. 

9. An alternating current is induced in a coil by the 
back -and -forth motion of a magnetic field. 

10. A sound -powered transmitter develops an induced 
current caused by the vibrations of a diaphragm. 
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onEwPD Duas 
puts together in one neat package some of the newest CB rigs, 

antennas and accessories for you to use in CB contacts this year! 

Top -of- the -Line CB 
Midland's top -of- the -line 40- channel mobile 
CB, Model 77 -889 features an innovative di- 
rect reading, high- intensity fluorescent sig- 

nal /power /SWR meter which replaces con- 
ventional needle and pin meters. The 77 -889 
also features dual pushbutton electronic 
channel changers -channel "up," channel 
"down" buttons on both the mike and the 
face of the unit -plus channel 9/19 priority 
switching. Channels are displayed with a 

large -scale LED digital 40- channel indicator. 
Transmit gain is offered for maximum trans- 
mit clarity, eliminating the need for a power 
mike. RF gain adjusts receiver sensitivity. 
In addition, the 77 -889 offers a built -in SWR 

bridge and calibrator to aid in matching 

CIRCLE 70 ON READER SERVICE 
COUPON 

antenna to transceiver for best performance. 
An Antenna Warning Indicator (AWI) warns 
of antenna failure or mismatch. Priced to 
sell at $259.95. For further information on 

Midland's Model 77-889 and the full line of 
Midland CB radios, write to Iry Kalick, Mid- 

land Communications Division, P.O. Box 

1903, Kansas City, MO 64141. 

CB Duster 
Chemtronics recently introduced Micro - 
Duster, a new product that permits com- 

pressed -gas dusting of delicate instruments 
and assemblies. It works particularly well on 

CB sets that have been under the dash for 
a long time, or in some other dusty and 
dirty environment. Micro -Duster contains 
pure, moisture -free, non -flamable and non- 
toxic filtered gas, providing controlled re- 

moval of dust, lint, oxide particles, etc., 

CIRCLE 77 
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without depositing harmful contaminants. A 

single, 15 oz. can of Micro -Duster produces 
over 1800 one -second compressed -gas 

bursts, or 25 to 30 minutes of continuous 
dusting. Spraying in short bursts until con- 

taminants are dislodged is recommended for 
most efficient utilization. Spray will not dis- 
lodge components mounted on printed cir- 

cuit boards. Micro -Duster comes with a 6 -in. 
extension tube for pin -point applications that 
clean switch contacts and get into tight 
corners. Suggested retail value of $2.50. 
Sold only through Chemtronics distributors. 
For more information, including the location 
of local distributors, contact Chemtronics, 
Inc., 45 Hoffman Avenue, Hauppauge, NY 

11787. 

Mini -UHF Plug and Jack 
Miniature UHF plugs and jacks with instant - 
on FCP -type termination feature are now 

available to CBers from Amphenol. The new, 

low -cost Amphenol mini -UHF connectors, de- 

signed to replace standard size UHF con- 

nectors used with RG -58 /U coax cable is 

roughly one-half as large as their conven- 
tional counterparts. They are ideal as an in- 
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line splice to repair damaged coax cable, or 
to facilitate installation of base and mobile 
CB rigs. Their miniature size makes it easy 
to snake cable through tight automobile 
compartments or other restricted passages. 

Amphenol 81 Series mini -UHF plugs and 

jacks are available through a nationwide 
network of general line distributors in either 
bagged or blister -packaged form. Complete 
assembly instructions are included with each 
purchase. Suggested retail price is $1.10 
for plugs and $1.36 for jacks. 

New CB Filter Technology 
RMS has a new solid -state low pass filter 
designed for use with mobile and base sta- 
tion Ciitzens Band equipment. Unlike ordi- 
nary filters that have coils and other com- 
ponents that are affected by heat, cold, hu- 

midity, and vibration of a vehicle, the RMS 

CB -400F has a completely solid -state net- 
work. The filter prevents CB transmissions 
from interfering with nearby television and 
FM sets. The filter passes the desired output, 
CB signal while filtering the unwanted trans- 
missions. It connects easily between the CB 

set and antenna and is designed for all 50- 
ohm output equipment. The filter lists at 
$11.25. The new solid -state low -pass filter 

CIRCLE 63 ON READER 
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is just one of a large family of interference 
filters available from RMS Electronics, Inc. 
The complete RMS line of filters, MATV sys- 
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tems equipment, TV and FM antennas and 

accessories, replacement set antennas, and 

CB and sound accessories are on display at 

independent electronics dealers throughout 
the nation. For more info, write to RMS 

Electronics, Inc., 50 Antin Place, Bronx, NY 

10462. 
Does it All 

Mura's new Model CBT -35 top -of- the -line 
dual -meter antenna -impedance matcher now 

includes modulation as well as SWR and 

power readings. The dual meter design 
simultaneously monitors RF power and either 
SWR or modulation. The antenna tuning 
controls permit adjustment to a near perfect 
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1:1 SWR for maximum radio output. The 

CBT -35 has backlight meter scales and a 

permanently attached two -foot coaxial con- 

nector cable. The CBT -35 also incorporates 
a special mounting bracket, permitting easy 

attachment either above or below the trans- 
ceiver. The CBT -35 is intended to retail at 
$59.95. For further information contact, 
Mura Corporation, 177 Cantiague Rock Road, 

Westbury, NY 11590. 

Economy Hump Mount 
Speaker 

CB enthusiasts know that the safest place 
to hide a transceiver is in the trunk. That's 
why it pays to install your CB rig on the 
Krikett hump mount speaker. It contains a 

slot pattern to accommodate mounting any 

CB transceiver. Now, transceiver and speaker 
are combined into a single unit that simply 
rests on the transmission hump. Specially 
designed teeth hold the unit firmly in place 
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while driving. To remove the Krikett trans- 
ceiver /speaker unit, simply unplug antenna 
and power leads, lift the entire unit off the 
floor and place it in the trunk. With the CB 

sitting at a 45- degree angle, operating it is 

much safer than the typical under -dash in- 

stallation location. The unit is easy to reach, 
the dials easy to see. The new Krikett 31/2- 

in. loudspeaker provides clarity and intel- 
ligibility across the entire voice range. Sug- 

gested retail price is $14.95. Complete 
mounting instructions and hardware included. 
Get all the facts direct from Acoustic Fiber 
Sound System, Inc., P.O. Box 50829, Indi- 
anapolis, IN 46250. 
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Antique Radio Corner 
(Continued from page 74) 

As you can see from the circuit dia- 
gram and meter dial scale there is one 
resistance range and one DC voltage 
range. By using a 3 -volt battery you 
can read up to 5,000 ohms, you can 
read up to 300 volts DC. A SPDT tog- 
gle switch is used to select either volts 
or ohms. 

Any DC milliammeter can he made 
to measure voltage by using a suitable 
series resistor called a "Multiplier" re- 
sistor. For instance suppose we have a 
0 to 10 milliammeter (.01 amperes full 
scale) and want to read 100 volts. 
Using ohms law we find that volts 
divided by amperes equals ohms. Our 
unknown quantity is ohms, so dividing 
100 by .01 we find that we need 10,- 
000 ohms of resistance in series with 
this meter to he able to measure 100 
VDC. The Power Equation tells us 
that power equals amperes times volts 
so we can find the wattage rating of 
our multiplier resistor: 0.01 amperes 

times 100 volts equals 1 watt. If you 
want an ample safety factor use a 2- 
watt resistor. The meter will read volt- 
ages linearly and you can simply multi- 
ply the scale markings by 100 to arrive 
at a true reading. The Readrite meter . 

shown here needed 14.000 ohms to 
read 300 volts. 

It was necessary to determine what 
battery voltage and zero set rheostat 
would be necessary to connect to the 
Readrite meter so the resistance scale 
would read correctly. By using a re- 
sistance . decade box I found that two 
1.5 volt batteries in series with a 500 
ohm rheostat would allow me to read 
the resistance printed on the dial scale. 
It was surprisingly accurate for being 
over 50 years old. To measure resist- 
ance with this meter simply short the 
test leads together, adjust the zero sert 

rheostat until the meter reads full scale 
which is zero resistance. Any resistance 
within the ohmmeters range will then 
decrease the current through the meter 
and indicate the resistance value on the 
meter scale. A meter such as this one 
only cost a few dollars back then so it 
wasn't too accurate. The stated accu- 
racy was probably 10%. However the 

battery sets made between '1921 and 
1927 weren't very complicated either. 
In our next column we will explore the 
voltmeter more thoroughly and look 
at some of the voltmeters used by radio 
repairmen during the 1920's. 

The brochure on replacing the WD- 
11 tube with the 864/VT24 is still 
available from Antique Radio Parts, 
P.O. Box 42, Rossville, IN 46065. You 
can buy new bases that are exact re- 
placements for the WD-1 1 with a four - 
prong socket mounted in it. This will 
allow you to use a type 30 with 2 volts 
on the filament, a 199 tube with 3.3 
volts on the filament, or an 864 with 
1.1 volts on the filament in any socket 
made for the WD-1 1 tube. 

So long for now. If you have any 
questions or suggestions for this col- 
umn just send them in. Send the letter 
to me in care of ELEMENTARY ELEC- 
TRONICS magazine. Be sure to include 
a stamped, self- addressed envelope un- 
less you live in Canada. I cannot mail 
a letter with a Canadian stamp on it. If 
you live in Canada send 150 in coin. 
Although it may take up to four weeks 
I personally answer over 95% of the 
letters I receive. 

Computer Readout 
(Continued from page 68) 

day and hundreds of millions of dollars 
go into refinement and new develop- 
ment of this type of software every 
year. A decade ago the chief scientific 
language -the one designed and used 
to manipulate methematical formulas- 
was FORTRAN. Then came various 
versions of FORTRAN and even today 
it is used but it has been nearly re- 
placed on the second and third gen- 
eration of industrial computers -the 
IBM 370 series for example -by Pro- 
gramming Language I (usually called 
PL I) . The improvement in PL I is 
the ease and flexibility of being able to 
manipulate large blocks of data. COL - 
BOL is used in business- oriented pro- 
grams where names and character - 
strings have to be stored and moved 
around. Then there is APL (yep, it 
stands for A Programming Language) 
which lets the user define a whole 
block or table of data as a single letter, 
like A. That can also be done with 
FORTRAN, but APL lets the user mul- 
tiply two tables of numbers together, 
like A x B. You ask how does that 
make sense? Well, in mathematics, 
multiplication of two tables together is 
a defined function that turns out to be 
very handy in physics and engineering 
problems. But you would not want to 
do too many by hand or even write 
the program to do it. With APL. the 
software is already done. Just write 
A x B. This simple example should 
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give you a big clue into what high - 
level language is all about. Remember 
our discussion of macro -instructions 
and subroutines? That's what high -lev- 
el languages are. You write READ or 
PRINT and each of those is really call- 
ing up a subroutine of many machine - 
level instructions that result in your 
single command being met. 

The most popular language for mi- 
crocomputers is BASIC. It was first 
developed over a decade ago as a sim- 
pler, less costly alternative to FOR- 
TRAN by Kemeny and Kurtz at Dart- 
mouth College, but it really did not 
catch on until the microcomputer was 
developed about four years ago. 

The main feature of BASIC Lane 
guage is that when it is converted to 
machine code that conversion is done 
one line at a time, the code executed, 
thrown away, and the next line con- 

verted. This step -at -a -time conversion 
is called an "interpreter" and has the 
advantage of requiring little computer 
memory as well as being fairly simple 
to write. The result is that at least two 
dozen versions of BASIC exist today 

In contrast to an interpreter is a 
"compiler" which is what FORTRAN 
requires. Here the program in high - 
level code is converted to another com- 
plete program written in machine code. 
Needless to say, a compiler has to be a 
smart program that can see the most 
efficient ways to squash down the high - 
level program into a fast running, error 
free machine -level programs. Writing 
compilers is a big effort in industry and 
an important one. But for small home 
computers a simple BASIC interpreter 
does the trick. In the next issue we will 
look closer at BASIC and will discuss 
a version called NIBL 

Simply Basic 
(Continued from page 32) 

created by leap years, but it avoids ex- 
tensive software within the program 
and works well for newcomers to per- 
sonal computing. Line 230, which is 
keyed by the leap year variable, selects 
the correct data set. 

Personal computers cannot handle a 
365/366 exponent, and therefore can- 
not run the standard compound inter- 
est equation. We get around this lim- 
itation by using the LOG and EXP 
functions in lines 490 and 500. To ex- 
plain, consider x =21 4 (24). X can also 
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be expressed as EXP (LOG [2] *4). 
Since some personal computer BASICs 
cannot handle this either, is it broken 
into two parts: lines 490 and 500. 

This program has lots of room for 
changes and modifications specifically 
tailored to your personal requirements, 
so feel free to experiment. It's almost 
impossible to go wrong as long as you 
take care with lines 490 and 500. 

With no exceptions I know of, bank 
interest is calculated to three decimal 
places and then rounded off to two 
places. Td check correct entry of the 
program into your computer, a savings 
bank interest of 5.25% for 365 days 
should result in an effective yield of 
5.47% (after round off). 
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Hi -Fi Reports 
(Continued from page 16) 

this means that the speaker reradiates 
the sound off the back of the speaker 

'cone and directs it forwards, in phase 
with the driver's audio. In an acoustic 
suspension speaker most of the sound 
from the back of the cone is absorbed 
in the box to keep out -of -phase sound 
from detracting from the audio. 

Koss CM -1010 Speaker 

CIRCLE 105 ON READER 
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The CM -1010 is what might be call- 
ed a 21/2-way speaker. There are two 
driven elements and the passive element 
which reradiates the back waves. The 
relationship of all these elements has 
been calculated by complex computer 
programs based on some formulas de- 
veloped by a couple of Australian en- 
gineers. The driven 8 -inch woofer and 
the passive 10 -inch radiator seem to 
do an excellent job. The deep bass is 
real solid especially when you attach 
a small, factory supplied weight to the 
center of the passive radiator. This 
lowers the element's natural resonance 
from 42 Hz down to 35 Hz. The 8 -inch 
woofer has excellent response up to 
the 3500Hz crossover point. 

In the high frequencies a one -inch 
acoustically loaded, dome tweeter pro- 
vides excellent dispersion and quick, 
sharp response. 

Overall the reproduction was very 
natural. You aren't overly aware that 
the sound is coming from a "box," the 
way some speakers sound. 

The people at Koss say that one of 
the biggest advantages of a vented 
speaker is its inherent efficiency, and 
listening to the CM -1010 seems to 
bear this out. It seems to deliver more 
sound at similar volume levels than 
some other speakers. The CM -1010 is 
rated for a maximum input of 100 
watts per channel at 8 ohms and has 
a minimum recomended amplifier 
power rating of 15 watts per channel. 
For more information about the Koss 
CM -1010 speaker system circle number 
57 on the readers service coupon. The 
CM -1010 carries a suggested retail 
price of $185. 
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Per Corn CIS -30+ 
(Continued from page 76) 

pin of the connector strip. (The op- 
tional cable set has full length pins in 
all locations on the computer end so 
it picks up the 5 VDC for the Per - 
Corn.) Two other minor modifications 
(jumpers) must be added to the MP -C 
card. (Separate instructions are pro- 
vided for the MP -S card which can be 
used with the later SWTP computers.) 
One of the modifications changes the 
300 baud clock on the MP -C card to 
1200 baud. The conversion back to 300 
(and 600) baud is made by the PerCom; 
this is how the PerCom can record and 
handle data at 300, 600, and 1200 baud 
while other interfaces are limited to 
only 300 baud. ' 

For remote control an optional set 
of DIP -packaged relays and other 
hardware is available ($10.95). The 
remote control kit is installed directly 
on the PerCom's printed circuit board 
and becomes part of the interface. All 
necessary wiring and connections to 
the Molex strip are part of the PC 
board. You simply place the compon- 
ents into the clearly indicated loca- 
tions and solder. 

The PC board has some other pre - 
wiring that can prove an attractive 
convenience for many hobbyists. For 
example, the output wire can be moved 
so it provides a lower level suitable 
for a recorder's microphone input; your 
recorder might not have an aux (high 
level) input. Similarly, there is a con- 
nection that permits bridging a small 
earphone across the input connection 
so you can monitor the data transmis- 
sion from the recorder to the interface. 

Instructions. If there is one truly 
outstanding aspect of the PerCom inter- 
face it is the instructions and engineer- 
ing notes. Quite often, personal com- 
puting equipment comes with the ab- 
solute minimum in instructions, which 
also assume you're an expert to start 
with. Other times the instructions refer 
you to books and references which 
require even greater computer expertise. 

The PerCom CIS -30+ on the other 
hand, comes with outstanding docu- 
mentation, a virtual standard of excel- 
lence. Every detail is spelled out in 
sequence, with almost every contin- 
gency taken into account. Best of all, it 
assumes the user is a hobbyist, not a 
computer expert. And if this weren't 
enough, there are the Technical 
Memos. The president of PerCom must 
be an enthusiast who likes nothing more 
than sharing his knowledge with others. 
He periodically issues Technical Memos 
(engineering notes) concerning better 
utilization of PerCom products. For 
example, there are memos on connect- 
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ing the CIS -30+ to other 6800 com- 
puter systems, selecting a cassette re- 
corder with specific recommendations 
on available brands, adapting for a 
parallel I/O using a UART, and modi- 
fication of the SWTP coresident 
Editor /Assembler for high speed opera- 
tion using the CIS -30+ and a standard 
ASCII printer. 

These memos are some of the best 
hobbyist -level material we've seen, and 
they are available at minimal cost (250 
and 500. Many were supplied with 
the CIS -30 +. 

Kit or Wired. The PerCom CIS -30+ 
is available in kit ($69.95) and wired 
($89.95) form. If you build the kit 
you should use a socket kit, which 
costs an additional $4.95. We suggest 
you forget about the kit and go the 
factory -wired route. The $15 difference 
in price is well worth not having to 
align the unit, and possibly trouble- 
shooting unfamiliar circuits if you make 
an error, or have a defective compo- 
nent. The optional remote control kit 
(which you can install yourself in the 
kit and wired units) costs $10.95, and 
it's really only needed for automatic 
control of two recorders. 

For additional information on the 
PerCom CIS -30+ cassette interface 

Data Co., 4021 
Texas, 75042; or 
the reader service 

write to PerCom 
Windsor, Garland, 
circle No. 58 on 
coupon. 

Take 
stock 

inAmerica. 
Buy U. S. Savings Bonds 

FREE 
SHORTWAVE CATALOG 

NEWEST EDITION -ONE -STOP SHOPPING FOR SWLS 
RECEIVERS special DX mods ANTENNAS 
PRESELECTORS TUNERS CALIBRATORS 

CLOCKS HEADPHONES BOOKS LOGS 

GILFER SHORTWAVE 
Dept.z:F.'1, , Box 239, Park Ridge NJ 07656 
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CATCHAPULSE II 
/LOGIC PROBE 
x-10 Nsec SPEED AT 

-- =4 to 15V LEVELS 

Compatible with OIL, TTL, 

'044. CMOS, MOS, and Microproces 
sors using a 4 to 15V power 

supply Thresholds automatically 
programmed. Automatic resetting 

memory. No adjustment required. 
Visual indication of logic levels, using 

LEDs to show high, low, bad level or 

open circuit logic and pulses. Highly 

sophisticated, shirt pocket portable 

(protective tip cap and removable 

coil cord). Eliminates need for heavy 

Atest equipment. A definite savings 
1:115>D in time and money for engineer 

and technician. 

7w ß 10 Nsec pulse response 

Dealer 

inquiries 

welcome 

ONLY 

$44 95 
Open circuit detection 

Replaceable tip & cord 

- High input impedance 

Pulse stretching 

Multi- family 

SPECIAL PAK -1I $51.95 
Includes a. standard coiled cord, coiled cord 
with micro hooks, adapter for using CATCH - 

A -PULSE on logic families whose . power 
supply is 15V to 25V. Shipping add $2 OO per 
probe. 

AWELECTRONICS 
Box 19299, San Diego CA 92119 

(714) 447 -1770 
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projection 
television 

Convert 
color 

to 
Giant 

Screen 
with 
the 

f 1.85 
Projection TV Lens 

FASTEST LENS SPEED FOR 
BRILLIANCE d BRIGHTNESS 

3 ELEMENTS; 6 OPTIC SURFACES 
FOCAL LENGTH: 12 -INCH (305mm) 

MEASURES: 6.5" DIA. x 6.5" LENGTH 

SPEPRICE $135 

THE 
FINEST 

PROJECTION 
LENS THAT IS 

AVAILABLE TODAY 

Dealer licit 
Send SI For Building Projection TV. 

PROJECTAPIX, LTD. 
300 WEST 53 STREET 

NEW YORK. N.Y. 10019 
TELEPHONES: (212) 765 -7869 
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Computer Readout 
(Continued from page 68) 

day and hundreds of millions of dollars 
go into refinement and new develop- 
ment of this type of software every 
year. A decade ago the chief scientific 
language -the one designed and used 
to manipulate methematical formulas - 
was FORTRAN. Then came various 
versions of FORTRAN and even today 
it is used but it has been nearly re- 
placed on the second and third gen- 
eration of industrial computers -the 
IBM 370 series for example -by Pro- 
gramming Language I (usually called 
PL I) . The improvement in PL I is 
the ease and flexibility of being able to 
manipulate large blocks of data. COL - 
BOL is used in business -oriented pro- 
grams where names and character - 
strings have to be stored and moved 

around. Then there is APL (yep, it 
stands for A Programming Language) 
which lets the user define a whole 
block or table of data as a single letter, 
like A. That can also be done with 
FORTRAN, but APL lets the user mul- 
tiply two tables of numbers together, 
like A x B. You ask how does that 
make sense? Well, in mathematics, 
multiplication of two tables together is 
a defined function that turns out to be 
very handy in physics and engineering 
problems. But you would not want to 
do too many by hand or even write 
the program to do it. With APL the 
software is already done. Just write 
A x B. This simple example should 
give you a big clue into what high - 
level language is all about. Remember 
our discussion of macro -instructions 
and subroutines? That's what high -lev- 
el languages are. You write READ or 
PRINT and each of those is really call- 
ing up a subroutine of many machine - 
level instructions that result in your 

Five Ways to OSLs 
(Continued from page 42) 

it anymore. Their cards contain a print- 
ed message saying that your report was 
correct. 

So, if you've been thinking about 
going after QSL Cards, maybe you 
ought to get started while there is still 
time. If you can tune to all the stations 
on our three "freebie" lists, 42 colorful 
QSL cards can be coming to your mail 
box! u 

THE FAST RESPONDING 
COUNTRIES 

COUNTRY 

Austria 
Belgium 
Brasil 
China 
Denmark 
Ecuador 
Great Britain 
Iran 
Japan 
Kuwait 
Neth. Antilles 
Monaco 
New Zealand 
Portugal 
Sweden 
U.S.A. 

STATION 

Austrian Radio 
BRTV 
Radio Nacional 
Radio Peking 
Radio Denmark 
HCJB -Voice of the Andes 
BBC 
Radio Iran 
Radio Japan 
Radio Kuwait 
TransWorld Radio 
TransWorld Radio 
Radio New Zealand 
Radio Portugal 
Radio Sweden 
Voice of America 

Returned QSL Cards in less than a month 

REASONABLY FAST RESPONDING 
COUNTRIES 

COUNTRY STATION 

Bulgaria Radio Sofia 
Cuba Radio Havana 
Czechoslovakia Radio Prague 
East Germany Radio Berlin Int. 

OYAB Radio 
Radio Nederlands 
Radio Budapest 
Radio Norway 

Finland 
Holland 
Hungary 
Norway 
Papua New 

Guinea 
Spain 
USSR 

New Guinea B.C. 
Radio Nacional Espana 
Radio Moscow 

Vatican Radio Vatican 
Returned QSL Cards in 1-2 months 

THE SLOW RESPONDING 
COUNTRIES 

COUNTRY 

Albania 
Argentina 
Australia 
France 
Greece 
Haiti 
Italy 
Iraq 
Luxembourg 
Lithuania 
Malta 
Romania 
Switzerland 
West Germany 

STATION 

Radio Tirana 
RAE 
Radio Australia 
Radio Paris 
Radio Athens 
La Voz Evangelique 
Radio Rome 
Radio Bagdad 
Radio Luxembourg 
Radio Vilnius 
Radio Mediterrean 
Radio Bucharest 
Swiss Broadcasting 
Deutsche Welle 

Returned QSL Cards in from 
21/2.41/2 months 

THE COUNTRIES THAT REQUIRE 
RETURN POSTAGE 

COUNTRY 

Cuba 
Ecuador 
Haiti 
Iraq 
Luxembourg 
Malta 
Monoco 
Netherlands Antilles 
New Zealand 
Papua New Guinea 
Vatican 

NO. OF IRCS 

1 

1 

2 
2 
1 

3 
2 
2 
2 
2 
1 
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single command being met. 
The most popular language for mi- 

crocomputers is BASIC. It was first 
developed over a decade ago as a sim- 
pler, less costly alternative to FOR- 
TRAN by Kemeny and Kurtz at Dart- 
mouth College, but it really did not 
catch on until the microcomputer was 
developed about four years ago. BA- 
SIC is easy to learn and understand 
yet allows the curious and innovative 
programmer lots of roam for expan- 
sion. We will discuss BASIC with the 
kind of detail it deserves next issue 

The main feature of BASIC Lan- 
guage is that when it is converted to 
machine code that conversion is done 
one line at a time, the code executed, 
thrown away, and the next line con- 
verted. This step -at -a -time conversion 
is called an "interpreter" and has the 
advantage of requiring little computer 
memory as well as being fairly simple 
to write. The result is that at least two 
dozen versions of BASIC' exist today 

and more are coming. Tiny BASIC, 
for example, only requires two thou- 
sand (2K) memory locations and is 
therefore popular even though it can 
only handle integer numbers and not 
decimal point numbers. 

In contrast to an interpreter is a 
"compiler" which is what FORTRAN 
requires. Here the program in high - 
level code is converted to another com- 
plete program written in machine code. 
Needless to say, a compiler has to be a 
smart program that can see the most 
efficient ways to squash down the high - 
level program into a fast running, error 
free machine -level programs. Writing 
compilers is a big effort in industry and 
an important one. But for small home 
computers a simple BASIC interpreter 
does the trick. In the next issue we will 
look closer at BASIC and will discuss 
a version called NIBI_ developed by 
National Semiconductor for industrial 
control that is suited perfectly to small 
home computers. 

Collecting Antique DX 
(Continued from page 65) 

oldest shortwave stations in Mexico are 
both at the Gulf port of Vera Cruz. 
XEUW (a relay of medium waver 
XEU 930 kHz) is licensed on 6020 
kHz and XEFT La Voz de Vera Cruz 
is assigned 9545 kHz. Both transmitters 
operate on a very irregular basis. Your 
best bet for the elusive XEFT would 
be during the midday period when 31 
meter trans- Atlantic and trans -Pacific 
interference is at a minimum. If the 
reader lives in the southwest, he or she 

should also watch for XEUW during 
daylight hours. Otherwise it's a night- 
time catch, if you can catch it at all. 

In 1939 TFJ was a shortwave broad- 
cast station at Reykjavik, Iceland. TFJ 
is still on shortwave from the same 
location but is now used primarily as 
an international telephone link with only 
an occasional program (in Icelandic) 
intended for general reception usually 
on a Sunday. TFJ is heard from time 
to time on 12170 kHz; often with a 
test tape which makes them a little 
easier to identify. 

History is alive and well on the air- 
ways. It's at your fingertips, waiting to 
be captured. 

FREQUENCIES FOR ANTIQUE HUNTERS 
KHZ STATION TIME (EST) & NOTES 
5875 HRN, Tegucigalpa, Honduras Evening 
6005 CFCX, Montreal, Quebec Daytime or evening (relays CFCF) 
6020 XEUW, Vera Cruz, Mexico Irregular (relays XEU) 
6135 CHNX, Halifax, Nova Scotia Daytime & evening (relays CHNS) 
6165 Radio Nederland 2100 & 2400 (studio at Hilversum, 

transmitter at Bonaire) 
6165 Vatican Radio, Vatican City 2000 
6175 BBC, London, England 1800 -2330 (Sackville relay) 
6180 Radio Nacional, La Voz 

de Guatemala 
Late evenings 

7150 Radio Moscow 1800.2100, 2300 -2400 
9510 BBC, London, England 1800 -2230 (Sackville & Greenville 

relays) 
9545 XEFT, La Voz de Vera Cruz Irregular (affiliated with Radio 

Juventud) 
9560 HCJB, Quito, Ecuador 2100 
9605 Vatican Radio, Vatican City 2000 
9715 Radio Nederland 2400 (see 6165) 
9780 Radio Moscow 2000 -2200 

11700 Vatican Radio, Vatican City Daytime (various languages) 
11865 Radio Clube de Pernambuco, 

Recife, Brazil 
Daytime & evening 

11915 HCJB, Quito, Ecuador 2100 
12050 Radio Moscow 1800 -1930 
12170 TFT, Reykjavik, Iceland Irregular (usually Sunday's) 
15070 BBC, London, England Daytime 

For GMT add 5 hours. For UST subtract 3 hours. 

ELEMENTARY ELECTRONICS /November- December 1978 

BARLOW WADLEY 

$239.50 
+$5.50 S&H 

(List $289.50) 

XCR-30 
500kHz to 30MHz 
Continuous 
Coverage 

Direct Frequency Readout 
to within 5kHz. 

A.M., U.S.B., L.S.B., C.W. 
Drift -free Reception 
World Acclaimed Multiple 
Conversion Circuit 

Radios International offers 
you the widest choice of 
shortwave receivers at 
discount prices. 
SONY PANASONIC 
GRUNDIG BOOKS 
ANTENNAS HEADPHONES 
Please send a business size 
SASE (2 IRC's outside 
U.S.A.) for free catalog. 

ó 
Iv I' i1 dfi 

RADIOS INTERNATIONAL 
(Div. of S M Corporation) 

P. 0. Box 6053 Richardson, Texas 75080 

CIRCLE 14 ON READER SERVICE COUPON 

Includes 
Functional 
Tilt Stand! 

NEW EKO 270 
31,6 DIGIT DMM KIT 

ONLYS7'995 
Introductory Offer -FREE AC ADAPTOR 

The first and only lab accuracy por- 
table DMM Kit featuring MOS /LSI 
IC economy and reliability. Mea- 
sures DC /AC Volts, Kilohms, DC/ 
AC milliamps in 21 ranges. Polarity 
indicators and overload protection 
are provided, and 0.5 inch LED dis- 
plays give easiest -to -read digital 
readout to 1999. The 270 features a 
basic 0.5% DC accuracy, 10 Meg - 

ohm input impedance, low voltage 
drop in all current ranges and auto- 
matically- flashing overrange indi- 
cator. Assembled $109.95 

FREE '78 EICO CATALOG 
Check reader service card or send 50c 
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. E /COL, EICO -108 New South Rd. - 
Hicksville, N.Y. 11801 
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FREE MTH 
CATALOG 
Audio- Computers 

Instruments 
Kits & Assembled 

Southwest Technical Products Corporation 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 

CIRCLE 45 ON READER SERVICE COUPON 

CRAIG ANDERTON MEETS \ 
COMBO 

ORGAN, 

2ANIUA 
RCM from 

FORGET ABOUT THIN- SOUNDING 
COMBO ORGANS; ORGANTUA HAS: 
THREE INDIVIDUAL RANKS (EACH WITH 
5 POSITION OCTAVE SELECT SWITCHES) 
FOR A RICH, THICK SOUND. 

ORGANTUA REPRESENTS THE FIRST 
MAJOR ADVANCE IN COMBO ORGANS 
IN 10 YEARS, SEND FOR OUR INSTRUC- 
TION MANUAL IT TELLS THE FULL STORY. 

no.6780 - ORGANTUA KIT - $279.95 
(shipped freight collect) 

ALSO AVAILABLE CUSTOM ASSEMBLED 

() 
I'm 

279 
convinced 

Sen 
Organtua Kit 

() Send Organtua Instruction Manual 
($5 refundable with kit purchase) 

() Send FREE Catalog 
name: 
Address: 
City: State: Zip: 

INNADEPT.9 EE ,1020W. WILSHIRE, 

OKLAHOMA CITY, OK 73116 

CIRCLE 20 ON READER SERVICE COUPON 

Disco King 
(Continued from page 45) 

R2 varies the Tempo from extremely 
slow to very rapid and that LED 1 

lights each time the base drum is 
heard. Depress and hold Si and note 
that the sounds stop. Release Si 'and 
note that the sounds restart with the 
hase drum. If you plan to use the man- 
ual base drum triggering facility, you 
may construct a simple footswitch. 
Connect the footswitch to J1 (Base 
Drum Trigger) and note that the base 
drum sound is heard each time the 
footswitch is pressed. 

Drum tip a Storm. Once adjustment 
and checkout have been completed as 
indicated above, operation of the unit 
should be clear. The most common 
Disco percussion pattern is obtained 
with the jumper connecting SO -1 pins 

4 and 5 (note that SO -1 pins 1 

through 4 are wired together). The 
other three pattern variations are ob- 
tained by connecting pins 1 & 8, 2 & 7 
or 3 & 6. Removing the jumper dis- 
ables the cymbal generator. To use the 
unit as an electronic base drum you 
can either set R16 to minimum or re- 
move the jumper from SO -1. Always 
turn the unit off when not in use to 
prolong battery life. 

You may wish to substitute a push 
on -push off switch for the momentary 
switch Si. This will allow sustained off 
periods without having to keep Si de- 
pressed. You may also wish to sub- 
stitute a rotary switch for the socket 
and jumper method of pattern select- 
ing. A wiring diagram for this substi- 
tution is shown. 

You'll find that Disco King is quite 
a conversation piece. All your friends 
will ask hów you fit Ringo Starr into 
such a small box! 

Many of our Disco King's parts 
mount off the PC board. Follow 
this connection diagram and you 
won't find yourself all confused. 

RED 

BI B2 

Kathi's CB Carousel 
(Continued front page 56) 

the adjustment of the microphone gain. 
If I have any complaints about the 

DAK Mark IX it concerns the mike. 
None is supplied. Either the user se- 
lects his own, or he can purchase a 
DAK model DM100 as specified in the 
instruction manual. 

Overall Performance. It is outstand- 
ing. The sound quality from the built 

ELEMENTARY 

in speaker is excellent -extremely pleas- 
ing. Perhaps it's due to the use of a 
power tube as the amplifier /modulator. 
Whatever, the received sound is nota- 
bly "clean ". As for transmitting, the 
"talk power" is also exceptionally clean. 
Just about everyone commented on a 
"tree top tall" signal. 

In short, the DAK Mark IX is a 
winner all the way. The DAK Mark 
IX is priced at $359.95. For additional 
information circle No. 88 on the read- 
er's service coupon. 
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Elec- Tac -Toe 
(Continued from page 55) 

pin 1 of IC3 that happens to be capable 
pushing buttons that have already been 
pushed. Clearly, a solution that be- 
comes evident after only a few steps is 
easier to spot than one requiring more 
steps because there is less to remember 
(or forget). 

In general, is there anything that can 
be said about the amount of informa- 
tion necessary to reach a decision? 

Well, each press of a button yields one 
bit of information to each player; all 
solutions require two or more hits. The 
maximum possible number of bits 
necessary for logical players (with per- 
fect memory) reasoning with informa- 
tion from randomly chosen cells is six. 
If the cells are chosen in an intelligent 
sequence, the solution can always be 
reached with four or fewer bits of in- 
formation (again assuming the players 
are logical and have perfect recall). 
Can you spot how this would be done? 
Real games are likely to be longer than 
the ideal 

PARTS LIST FOR PRIORITY LATCH OPTION 

IC1 -7474 dual flip -flop 
LED1, LED2 -light emitting diode 
R1, R2- 1000 -ohm resistor, 1/2-watt 
R3, R4- 300 -ohm resistor, 1/2 -watt lODO 
Si, S2- pushbutton switch, normally 

3 
closed 

TO 
PIN I OF 
ELEC- TAC -TOES 
1C2 

SI 

1 

You might like to 
build this option in- 
to your Elec -Tac -Toe 
game. It will help 
stop arguments as to 
who called out the 
right answer first! 

+5 

IR000 
11 

S2 

+5 

4 14 10 

CLOCK 

ICIa 
7474 

CLEAR 

I 

13 

CLEAR 

CLOCK 

IC Ib 
7474 

LED 2 

Rocket Countdown 
(Continued front page 60) 

the launch always pull S2 and S3 down 
to their safety and hold positions. Fail- 
ure to do so can result in premature 
liftoff of the next rocket. Remember, 
safety in rocketry always conies first! 

In the Firing Room. The heart of 
this circuit is the 74192 IC counter. 
This amazing little chip takes the clock 
pluses generated by the 555 timer IC 

This igniter wire fits into the back of a 

model rocket engine. Once fired by our 
rocket computer it burns with the intensity 
of a match. This sets off solid -fuel engine. 

and counts them in binary code. The 
7447 IC receives the binary numbers 
and changes them into a form we can 
shows us the numbers as they are 
understand -decimal. The LED display 
counted. IC 7406 and IC 7408 "watch" 

the count and when they sense a zero, 
they send a pulse to the SCR, trigger- 
ing it into conduction and thus firing 
the igniter. 

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. 

If you're a 

"best -buy" 
buyer, don't 
miss a single 
issue! 

Mall this coupon to: 
Hi -Fi / Stereo 
BUYERS' GUIDE 
Box 1855 GPO 
New York, NY 10001 

Enclosed is $2.98 for 6 issues of HFSBG 
(outside U.S.A., possessions send $4.00) 

Name 

Address _ - 
City 

State Zip 

SAVE$2.97 off regular subscription rate. 

S5.12 off newsstand rate. 

H8J037 

NEW! 1978 

MICROCOMPUTER;% 
CATALOG 

Gant. etormallon- packed catalog hats 
1.0OJ's of mm. m.cro computer products. 
plus DOOks 8 periodicals for pro'essionalS 8 
pegrIners alike 

NCE/Compumart 
Dept EYH Box 8610 Ann Arbor, MI 48107 

for the Experimenter! 
INTERNATIONAL CRYSTALS and KITS 

OF -1 OSCILLATOR 

$425 
ea. 

.02% Calibration Tolerance 
EXPERIMENTER 

CRYSTALS 
(HC 6/U Holder) 

The OF -1 oscillator is a 
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. 

MXX -1 Transistor RF Mixer 
3 to 20 MHz, Cat. No. 035105 
20 to 170 MHz, Cat. No. 035106 $5.50 ea. 

SAX -1 Transistor RF Amp 
3 to 20 MHz, Cat. No. 035102 
20 to 170 MHz Cat. No. 035103 $5.50 ea. 

BAX -1 Broadband Amp 
20 Hz to 150 MHz Cat. No. 035107 
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55.75 ea. 

$475 
ea. 

Cat. No. Specifications 
031300 3 to 20 MHz - For use in OF -1L OSC 

Specify when ordering. 
031310 20 to 60 MHz - For use in OF -1H OSC 

Specify when ordering. 

i 

Enclose payment with order no C D I 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 for 
shipment to other countries will be q d on re- 
quest. Price subject to change. Addretç ders to. 

M/S Dept .PO Box 32497 
Oklahoma City Oklahoma 73132 

WRITE FOR BROCHURE 

International Crystal Mfg. Co., Inc. 
10 North Lee Oklahoma City. Oklahoma 73102 

1978 

uim 
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* virght state* 

the little DP ip err 
Fastest Manual DIP Inserter now has 
4 models for 
8 -10, 
14 -16, 
28 & 40 
pin 
D I P's. 

LOADS 
from any 
surface or 
magazine 

ALIGNS leads 

INSERTS with 
no stress 

o Rugged 
o Guaranteed not 

to wear out 
* Self -aligning 
o Static control - 

safe 

FREE CATALOG 

TECHNI TOOL INC. 
Apollo Road, Plymouth Meeting, Pa. 19462 
12151825-4990 Telex 83 -4763 

CIRCLE 38 ON READER SERVICE COUPON 

DEFEND YOURSELF 

Ifúlllr ll i 

Preci- 
sion 
made 
7 shot 
.22 Cal. 
Tear Gas 
Non -Lethal 
Automatic - 
No Federal 
Firearms License Required. 

Send AOn5500 FOR 75 

$24.99 NSUREOBOE:'IVtRIY 

vv coo s cuASE 

DEFEN DER 
DEPT A2340 NEW CASTLE, DEL. 19720 

IFOR McGEE'S NOW 

BIG SPEAKER CATALOG 
1001 BARGAINS IN 

SPEAKERS - PARTS -TUBES - HIGH FIDELITY 

COMPONENTS - RECORD CHANGERS 

Tape Recorders- Kits -Everything in Electronics 

1901 McGee Street, Kansas City, Missouri 64108 

HIGHLY 
PROFITABLE ONE -MAN 

ELECTRONIC FACTORY 
Investment unnecessary. knowledge not required. 
sales handled by professionals. Postcard brings 
facts about this unusual opportunity Write today! 
Berta - EL.Box 248, Walnut Creek. CA 94597. 
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Count Capacita 
(Continued from page 35) 

When wiring the circuit, be careful 
to install all polarized devices in the 
correct orientation. This applies to all 
the semiconductors, meter Ml, the bat- 
teries, and electrolytic capacitors Cl 
and C3. Basing diagrams for all the 
semiconductors may be found else- 
where in the article. Lead identification 
for transistor Q1 applies specifically to 
a 2N2646. If you use a Radio Shack 
RS2029 for Q1, note that it uses a dif- 
ferent lead orientation, which is clearly 
illustrated on the package in which it 
is sold. Though their lead orientations 
are different, these two transistors are 
electrically equivalent and interchange- 
able. 

Although it is not absolutely neces- 
sary, the use of a socket is advisable 
for IC1, especially if you haven't had 
much experience soldering integrated 
circuits. The socket, as well as most of 
the other components in the parts list, 
is available at Radio Shack. Two of 
the components, Si and the case, may 
be purchased by mail from Circuit Spe- 
cialists (see the parts list for their ad- 
dress). Circuit Specialists carry a tre- 
mendous assortment of electronic de- 
vices, and they cater to the experi- 
menter by not imposing a large handling 
charge on small orders. You can obtain 
their catalog by writing to the address 
in the parts list. 

Under the Lid. During construction, 
do not substitute for meter M1 
unless the device you intend to 
use has a full -scale sensitivity of 
50 microamps and an internal resis- 
tance of about 1500 ohms. As usual, 
you should make all connections with 
a 25 -watt iron and resin -core solder. 
When wiring S1, make sure that the 
rotor of Sib engages R8 in the fully 
CCW position, and R5 in the CW 
position. Also, Sla's rotor must contact 
R16 when fully clockwise, and R14 in 
all other positions. You may then label 
S1 according to the diagrams provided 
here, with the lowest range in the 
extreme CCW position. Finally, be cer- 
tain to label BP1 with a " +" and BP2 
with a "-". . 

When construction is complete, there 
are two calibration adjustments that 
must be made. In order to make these 
adjustments, you will need two accu- 
rate reference capacitors. The first, 
which will be used to calibrate the high- 
est range, should have a value between 
2 and 5 microfarads -the higher the 
better. Commonly available capacitors 
in this range are generally mylar or 
electrolytic. The mylar is your best 
choice; pick a unit with the tightest 
tolerance you can find. In this capaci- 

tance range, that means about ±10% 
-sometimes better. If you must go with 
an electrolytic, choose a tantalum de- 
vice and avoid the aluminum electro- 
lytics, which tend to be leaky and have 
poor tolerances. Common tolerances 
for tantalums run about ±-20%, so you 
can see why the mylar is the better 
choice.. 

For calibration of the lower four 
ranges you will need another reference 
capacitor; since calibration can take 
place on any of the four ranges, you 
have some leeway in your choice of a 
calibration capacitor for these lower 
ranges. One especially good choice is 

a 5000 picofarad polystyrene capacitor, 
available from just about all of the 
large electronics retailers. This particu- 
lar capacitor is cheap but precise 
( ±5% tolerance). The steps that fol- 
low will use this capacitor, but remem- 
ber that you can use any capacitor as 
long as it is accurate and its nominal 
capacitance falls at the high end of 
one of the scales. 

Begin calibration of the lower ranges 
by connecting the 5000 picofarad poly- 
styrene capacitor to BP1 and BP2. Set 
trimmer R13 to the midpoint of its 
range of adjustment. Make sure that 
S2 is in its capacitance position, and 
that range switch 51 is set to PF. X 
100. Press S3 and adjust trimmer R13 
for a full -scale indication of "50" on 
Ml. This completes calibration of all 
four lower ranges. 

Calibration of the top range is simi- 
lar to the above. Hook up your capaci- 
tor, and set R15 to its midpoint. Make 
sure that S2 is set to capacitance, and 
that SI is fully clockwise. Press S3 and 
adjust trimmer R15 until your meter 
indication corresponds to your capaci- 
tor's marking. This finishes the cali- 
bration. 

Use of Count Capacita is fairly obvi- 
ous; nevertheless, here are a few odds 
and ends that you might find helpful: 
The maximum voltage appearing 
across any capacitor under test is about 
4.2 ' volts, which is well below the 
rated working voltage of almost any 
capacitor that you are likely to en- 
counter. Because battery current drain 
is intermittent and moderate, the cells 
will last a long time -possibly for years. 
However, it might be a good idea to 
replace batteries once a year, even if 
they indicate more than "33 ", in order 
to prevent the possibility of a battery 
leak inside your meter. 

Whenever you make a measurement, 
start on a range high enough to accom- 
modate the capacitor being tested. If 
you have no idea of the capacitor's ap- 
proximate value, always start on the 
highest range. Should a capacitor be 
opened up internally, it will provide 
a reading of zero on all scales. 

(Continued on page 93) 
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Bit Bucket 
(Continued from page 22) 

While there is usually a winner and 
a loser, they are often "played" just 
for the amazing way they simulate 
the nearly ballet -like interplay of strat- 
egy and tactical movement. The fun 
is in using your head to control a vast 
tapestry of forces within an antagon- 
istic environment. 

Simulations Publications Inc. has 
been a wargame industry -leader for 
years, and they publish well over a 
hundred games. 

Many of the games require much 
dice rolling and many repititious math- 
ematical calculations. It was only na- 
tural that computers should sooner or 
later be utilized -and SPI is now bring- 
ing out the first mass -market wargame 
that is available not only as a boxed 
game but as a program for a home 
computer. 

The game is titled NATO Division 
Commander. It will first be marketed 
as a normally packaged game. Then, 
if you would like, you may send for 
the computer program (TRS -80 cas- 
sette for about $12.00 or a BASIC 
listing for around $9.00). 

Once your computer has digested 
SPI's program it will set the variables 
of the game; such as, both Allied and 
Warsaw Pact units' combat effective- 
ness, capabilities of individual leader 
units, intelligence reports and the like. 
The gamer will keep track of the ac- 
tion on the NATO gameboard, using 
it as the computer's display. 

You can circle number 72 on our 
Reader Service card for more informa- 
tion or write directly to Simulations 
Publications Inc., 44 E. 23rd St., New 
York, N.Y. 10010. 

Space Com Gas Computer 
(Continued from page 50) 

space to provide maximum accuracy. 
Using AutoComp. After the installa- 

tion, the fun begins. If the directions 
are closely followed, there should be 
no difficulty in getting the system 
operational. 

In conclusion, the AutoComp is the 
first of a new generation of micro- 
processors that will probably be used 
to revolutionize the auto industry. The 
Autocomp is fun, it is accurate, reason - 
ably easy to install, and adds an addi- 
tional interest to the monotonous task 
of driving on our modern freeways. For 
more information circle number 95 on 
the Readers Service Card. SpaceKom, 
Inc. is located at 212 East Gutierrez 
St., Santa Barbara, CA 93101. f 

PRINTED CIRCUIT KITS 
MAKE CARDS QUICKLY 

ONLY Vector kits contain: 
Positive photo- resist coated AND uncoated copper laminate -no 

messy photo - reversal -no spraying, dipping, or baking. 
4 types of art aids: rub transfers, ink, tape, cut and peel -use 1 or all. 
1:1 circuit art rub transfers -IC sets, pads, lines, connectors, 
symbols, letters, and numbers. 
Everything included -just add water and sunlamp or bright sunshine. 

Liquid etchant and developer -no dry chemical mixing problems. 
AND 
Process choices -make circuit on copper and etch for 1 card. 
Make circuit on film, expose, develop and etch for 1 or many cards. 

1. mylar T film 
sunlamp IIIII _IL developer 

1 t & etchant 
cards 

or many PC's 
ART 
AIDS + card T etchant = 1PC 

32XA -1 kit makes7 PC cards, $28.00, 32X -1 starter kit makes 2 cards, $11.50 
Prices subject to change without notice. 

Vector Electronic Co., 12460 Gladstone Av., Sylmar, CA 91342 

CIRCLE 49 ON READER SERVICE COUPON 

Everything you've ever 
wanted to now about 
microcomputers in 
ONE complete book 
for only $10.95 

The ultimate book 
about microcomputers. 
Written by experts 

.. SCELBI and BYTE. Over 
400 pages. A collector's item, 
featuring The Basics 
from the first 16 issues of BYTE and SCELBI's 
classic library of books. Your microcomputer 
bookshelf Is incomplete without this priceless edition. 

Over 400 pages. Full g': 

you can't buy information 
organized like this any- 
where. This is the book 

that everyone who is into micro- 
computers needs for reference. 
tor Ideas, for clues to problem 
solving. It is a truly authorita- 
tive text, featuring easy -to-read. 
easy -to- understand articles by 
more than 50 recognized pro- 
fessional authors, who know and 
love microcomputers front the 
ground up. Logical and com- 
plete, it features many glos- 
saries, and is illuminated with 
profuse illustrations and photo- 
graphs. 

The Salbi /BYTE Primer Is 
divided Into four logical sec- 
tions, that take you from point 
"0" through building and pro- 
gramming your own computer... 
step -by- step -by -step. 

What can you do with a Were- 
computer? Checkbook balanc- 
ing. Recipe converting and food 
inventory. Heating and air condi- 
tioning control. Home and busi- 
ness security and management. 
Playing the ponies. Analysis of 
the stock market. Maintaining 
massive data banks. Self- instruc- 
tion. Toys and games. Small 
husieses accounting and Inven- 
tory. And lots, lots more. 

How does a microcomputer do 
it? Lots of "how to" theory. In- 
troducing you to microcomputer 
operation. 6900, 6502, Z80 CPU 
chip capabilities. RAM and ROM 
memories. Addressing methods. 

0. 100 pages. seleclS .diclOo 
tram BYTE and SCELBI book.. 
Profusely Illu,lreled. Many 
photograph. at0.g5. plu. at 
shipping and handling. 

How to control peripherals. 
Transmission of Information to 
and from computers. Magnetic 
recording devices for bulk stor- 
age. Analog to digital conver- 
sion. How a computer can talk. 
Other I/O techniques. And more. 

Order your copy today! 
0011114110 

lo 
Opt. 
Post oinks 0. 03 PP 87M 
Nillord, CT ee4ee 

huge Pealal and bank Mon. 

All about building a micro- 
computer system. Over 12 com- 
plete construction articles. Flip - 
flops. LED devices. Recycling 
used ICs. Modular construction. 
Making your own p.c. boards. 
Prototype board construction. 
Make your owpp logic probes. 
Construction plans for 6800 and 
Z80 computers. Building plans 
for I /Os - TV and CRT displays, 
cassette interfaces, etc. Mathe- 
matics functions. ROM program- 
mer. Plus much, much more. 

' How to program a micro- 
computer. Programming for the 
beginner. Assembling programs 
by hand. Monitoring programs. 
Number conversions. Game of 
Hexpawn. Design your own as- 
sembler. Lots more. 

And that's only the beginning! 
Others have spent millions ac- 
quiring the type of microcom- 
puter information found within 
the 400 pages of The Scelbi/ 
BYTE Primer, But, it costs you 
only 810.96 plus$1.00for postage 
and handling, complete! You 
know the quality of Scelbi and 
BYTE. This is your assurance of 
excellence throughout this MUST 
text. Order your copy today(And, 
get one for a friend! 
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liELEMENTARY 
ELECTRONICS 

OBBY 
sIART 

-4"rDIGI-KEY 
CORPORATION 

tlli,ilu I Ini) n, tit, FREE 
1-800®.- x346-5144! 

DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 

IN EGRATID CIR 

218-6814674 
IC:S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS a PINS SWITCHES 

CLOCK MODULES OPTOELECTRONICS BREADBOADING TESTING DEVICES DRAFTING SUPPLIES 

DATA BOOKS HEAT SINKS WIRE TOOLS... AND MORE... WRITE FOR FREE CATALOG 

rial LII .,TI en 0411001 Trouólelree Module. 

\ 170 °SRisel Mnunt. 

*. (R y- Inlaid Walnut Chrome 

c^\\ v Trim Berel! 

'0 ; D,% Ideal for Car, Van 
l.i I T cxeOMI TRIM 11111.1 or Boat! COVE 

#'- 
3 518 "02 3/16- Tolls 
2.1;8- 'Deep! Hxts . i.li no 

Port No 50018 Quick end Easy To Install! 

Min 01111.20 1101LICTIONS 

MA7003 (lock Module and Switches onl. 
401 Bezel and Enclosure only 

15.95 
5.95 

21.9 J 
LLLCTINIM CAPACIIeM CLOCK MODULE 

SALE OF SALE 

JMJ DIGITAL DINKA 

DENA NOODLLES 

NAIola 

$4.95 
MIKI.I NRALItiMLTMMIUPACnIS 

NEW! The ''NIBBLER" 
A MICROCOMPUTER AT A MICROPRICE! 

II sl ..i 

IY 
IC SOCKET 

MOLEX I.C. SOCKET PINS 

MI ' PROCESSORS 

HILSOM PORE 

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! BISHOP COOIUTA 

P 
Light Tame 

SET 
HANDLING VOLUME CMI 

. s OWLS 
CMARGS .""".... M 

f 
DISCOUNT 
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un sal. IN000 
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S44.95 
ROMAN 

DIGI-KEY 
CORPORATION 

Q[NElifY Electronic Components 
PA. EN Ln IM Mse Wh. NM SUN I:III NIM71 

STRANDEO 
00A UP WIRE 

CIRCLE 44 ON READER SERVICE COUPON 

THE GREAT 

ELECTRONIC 
THINGS & 

JRPLUS CATALOG! 
Many Unusual Items & Specials not found 
in stores or catalogs anywhere! 

Circle Realer Service Coupon or write to- 
day for exciting Free Catalog! 

MAGIC SOUND 
SWITCH!! 

SURPLUS BARGAIN! 
SenSItive Crystal mike 
picks up sound which 
is amplified to trigger 
an SCR switch. Opera- 
tes on 3 -6 VOC. With 
schematic. (2 oz.) 
024SU210. 

10/$8.95 
100/579.95 

12 VOLT 2 AMP 
POWER SUPPLY! 

10/589.95 

95 
Sensational purchase of Euro- 
Peen inventory! 3 -4 amp surge. 
Excellent for CB, car stereo and 
general hobby and School shop 
applications. Excellent battery 
charger. Excellent dealer Item. 
024HP233. (21b.) 

BUILD A PARABOLIC 
MICROPHONE! 

Giant 22" diameter 
plastic parabolic 
sound reflector. For 
construction of long 
distance mikes and 

und projectors. 
Construction Ideas 
Included. (5 lb .l 
024MP233. 

Rush your order with full remittance please. Visa & 
Master charge OK. Allow 15% for UPS & handling. 
(N.Y. State residents add 7% tax). 24 hour - 7 day 
telephone order desk. Call when rates are low! 

C O ELECTRONICS, 
Dept. 024 

NORTH COUNTRY SHOPPING CENTER, 
PLATTSBURGH N.Y. 12901 

518- 561 -8700. 
CIRCLE 15 ON READER SERVICE COUPON 

ALDELCO ELECTRONICS COMPANY 
NEW IMPROVED DIGITAL ALARM CLOCK KIT 
0.5 LED Display 12 hour format 
Snooze Feature 
Elapsed Timer 
Simulated Wood Grain or Black Leather Cabinet $24.95 
12 or 24 Hour Clock Kit. Similar to Above but without Alarm or 
Timer features. Only $23.95 
Crystal Time Base Kit for 12 Volt DC use 495 

DIGITAL MULTIMETER THERMOMETER KIT 
3% Digit 5 Ranges on Each 
Functions: AC /DC, .2 to 2000 Volts, 
2 Microamps to 2 Amps. 2000 Ohms to 2 Meg Ohms 

VOLTAGE REGULATORS 

TO220 Package 

Positive Negative 
51.00 $1.25 
7805 7905 
7806 7906 
7808 7912 
7812 7918 
7815 7918 
LM309H $1.10 
LM309K 1.10 
LM723 55 

INCLUDES: 

PC Board ICL7107 
Chip and All Parts 
ONLY $49.95 

Cabinet for Above $8.95 

LOGIC PROBE KIT 
. DIGIPEAKE -A $995 

Kit of parts for power supply 

Includes schematic 
5 Volt, 6 Amp. $1795 
+15 and -15 2 Amp $1695 

F ETS 1.55 We have ransistors. 
PF702 .55 Send stamp for catalog. 

MA 1003 National Car Clock Module 
With 3 push button switches and filter $1995 
New aluminum cabinet for MA 1003 695 

MC1458P 
SPECIAL 
Only 49c 

JUMBO RED LEDS 10 for $1.00 
Monsanto MV5053 Jumbo Red 

LED and holder 25e each 

AMATEUR TV CONVERTER 
Covers 420 to 450 AM TV 
BAND. Works on unused 

Green, Yellow or Orange LEDS 
5 for $1.00 

END 70 CC 0.3 Display LED .49 

Commercial TV Channel. 
KIT ONLY $3995 
ASSEMBLED $49.95 

ENO 500 CC 05 Display LED 
99 

CLOCK FILTERS 2i :s x 5:" 
Red, Blue, Green or 
Amber .60 na. 

BLINKY -FLASHER-TIMER 
KIT 
Includes 555, PC Board 
Parts & Instructions $260 

BRIDGE RECTIFIERS 
25 Amp 200 Volt 52.50 
25 Amp 600 Volt - -- $5.50 
25 Amp 1000 Volt $9.95 

SPEAKERS B OHM 
2'4" $ 75 2 %" 100 Ohm 
2'6" 1.25 51.50 
2%x5" 3.00 

VARIABLE POWER SUPPLY KITS 5 Amps 5.15 Volt DC $6.95 
add $1.00 per kit shipping 5 Amps 21.28 Volt DC 695 
Visit Our Store. Hours 9.00 
AM to 2:00 PM. Phone Orders 
ADD 5% FOR SHIPPING. 
Foreign Orders add 15% shipping 
Certified Check or Morley 

ALDELCO 
228 E BABYLON TURNPIKE. 

15161 

AM ro 
accepted 

ORDERS 
(except 

Oder in 

378-4555 

6 00 PM Mon. to Fri. Sat 9:00 
Visa & Master Charge. 

UNDER $10.00 add $1.00. 
Canada & Mexico(. Send 

USA funds 

MERRICK. N Y. 11566 
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POLY PAK, INFLATION REVOLT 
WERE FIGHTING BACK INFLATION WITH THIS EXCLUSIVE 1C SALE 

BUY 1 AT SALE PRICE. GET 2ND FOR 1C MORE!!! 

LED 
WATCH GUTS 

$ r 1 9 $2 1.fo96. 

Factory "lay.arnunds" IM they 
work? Who known! A micro 
digital technicians bonanza. 
The complete guts are there. 
v.,th !,lark plod ,a.. and 

7- SEGMENT READOUTS 

1...theretto band 5 functions 
[OWNS. MINUTES. 
SECONDS, MONTH, and 
DATE Sorry. no specs. W t 2 
Cat. No. S267 

ONE CENT SALE 
3'. DIGIT LCD WRISTWATCH DISPLAY 3960) 3 for $1.19 6 for $1.20 
SPERRY FLAT NIXIES, ..3'. dual dig I 5014) 3 for 1.19 6 for 1.20 
SPERRY FLAT NIMES, orange, .3 ". IC -dig SOIS) 3 for 1.19 6 for 1.20 
MAN 3 BUBBLE READOUT, .19" red. com. atb. I 33381 6 for 1.00 12 for 1.01 
MAN 4 READOUTS, bubble, red, com. anode, .19" I 1503).2 for 1.00 4 for 1.01 
END 10 BLOCK READOUT, .122" corn cathode) 2082) 2 for 1.19 for 1.20 
B -DIGIT READOUT, led, com cathode, red I 51901 I for 1.95 2 for 1.96 
FND503..5" red, corn cathode, 7 -seg. I 29491 150 2 for 1.51 
END 500..5' red, corn anode, 7 sag. I 2950) 1.50 2 tor 1.51 
F1113-800, .3" red, common anode, I 3030) 3.95 2ter 3.96 
F50- 803..8" red. common cathode. I 3327! 3.95 21or 3.96 

AMPLIFIERS! Each 

9 WATTS OMA CHIP, Toshiba TÁ7205 I' 5057) 4 95 
3 WATTS ON A CHIP, G -E PA 263 )- 1522) l 50 
1' 10 WATT STEREO AMPLIFIER. PA, bl-/l, mobile, 129 I- 53241 488 

IC SOCKETS! 
8 -PIN MISI-DIP I 21231..4 for 51.19 B for 51.20 
14 PIN DIP 13081 3 for 1.19 6 for 1.20 
16 -PIN DIP 1309 3 for 1.19 6 for 1.20 
18 PIN DIP 3378 6 for 1.19 12 for 1.20 
24 -PIN MSI /DIP I 3886) 2 for 1.19 for 1.20 
28 PIN MSI /DIP 38871, 2 for 1.19 4tor 1.20 U ITE'HI.': Each 2for 
2 SWITCHES ON A DIP ( 3668 S .77 $ .78 
3 SWITCHES ON A DIP ( 3669 SB .85 
6 SWITCHES ON A DIP I 3671 1.29 1.30 
'SWITCHES ON A DIP(' 5160) 260 2.61 

2 for 
4.96 
1.51 

2 for 1.19 

'TIE 

N 

" TYPE CONDENSER 
MIKE 

4.95 2 for $4.96 
I quality M 

og,an` , 

bulk F.neenaafu,sÑ 
1 

L 
Dode10-20000Ñ 9 

rl 

Pin 
lapel dip 60n n p 7/16 - x ilion,°. I.5 YIN C Ioni- 

BYCr.I. TTL'S AT "CENT- CIBLE" PRICES 
No. 1981 

Type No. 

557400 
557401 
557403 
557404 
957405 
5117406 
557410 
557416 
5117420 
557421 
557423 
557426 
557430 
557437 
557438 
567440 
557443 
5117444 
557446 
557450 
557451 
557453 
557454 
SN7455 
557460 
5N7464 
557465 
S117470 

Each 

S .15 
.30 
.25 
.19 
.19 
.15 
.25 
.35 
.32 
.49 
.28 
.19 
.29 
.19 
.25 
.19 
.59 
.15 

1.25 
.19 
.18 
.19 
.20 9 
.35 
.19 
.19 
.19 

2 For 

s .20 
.20 
.26 
.20 
.20 

.26 

.36 

.33 

.50 

.30 

.20 

.20 

.26 

.20 

.95 

1.26 
.20 
.20 
.20 
.30 

.36 

.20 

.20 
20 

Type No. 
557471 
557472 
$57474 
557475 
557410 
557482 
SN7483 
SN7466 
$57446 
557489 
$57490 
$57491 
557402 
557403 
557494 
567495 
557496 
557498 
5574107 
1574513 
5574114 
5574121 
5574123 
5574126 
51174136 
5574140 
$1114145 
$574153 

Each 
.35 
.19 
.59 
.69 
.19 
.29 
.95 
.49 
.70 

3.49 
.95 

1.20 
.79 
.69 
.79 
.S0 
.20 
.79 
.19 
.39 
.25 
.S9 
.69 
.99 
.49 
.49 
69 

1.29 

2 for 
.36 
.20 
.60 
.70 
.20 

1.00 
.50 

3.50 
1.00 
1.30 
90 
.70 

.30 

.26 

.70 
1.00 

.70 
1.30 

Type Mo. 

51174161 
5574155 
5574156 
5574157 
5574158 
5574161 
51474163 
51174164 
5574165 
5574166 
91174173 
5574175 
5574177 
5574179 
5574180 
5574182 
5574190 
5574191 
5574199 
51174193 
5574194 
51174197 
5574199 
51174200 
3574251 
51174284 
5574298 

Fach 2 for 
1.75 1.76 
.79 

.99 

.99 
1.25 
1.39 
.79 
.99 

1.99 
.99 
.99 
.79 

1.99 
.49 
.49 

1.99 
1.75 
.95 
.99 

1.25 
.75 

1.50 
3.50 
.79 

5.99 
3.75 

.40 
1.00 
1.00 
1.26 
1.40 

1.00 
2.00 
1.00 
1.00 
.'0 

2.00 
.50 

2.00 
1.76 

.86 
1.00 
1.26 

.76 
1.51 
3.51 

.80 
6.00 
3.76 

POP -AMPS AT "CENT- CIBLE" PRICES 
I Ill _i) l'' -).rt I., I). \ \I I'll ,III'. I 111 t.11 I'' \ I 

Type No. Each 
LM300H s .79 
LM300N .49 
LM301V .45 
LM301H .45 
LM308V .29 
LM308H .69 
LM309K 1.49 
LM311V .29 
LM320T-6 1.49 
LM3225 1.19 
LM339N 1.79 
LM340K.5 1.49 
LM340N6 1.49 
LM340K-8 1.49 
LM340K-12 1.49 
LM340K-15 1.49 
LM340K-I8 1.49 
LM340K-24 1.49 

C' LM340T-5 1.49 
f î LM340T-6 1.49 
' I LM340T.12 1.49 

LM340T-15 1.49 

2 for Type No. Each 2 for Type Each 2 for 
s .80 -. 

LM340T-18 1.49 1.50 L) LM709H .19 20 
.50 LM340T-24 1.49 1.50 G' LM709N .49 .50 
46 LM3505 .09 .50 LM7235 .49 .50 
.46 LM3761 .29 .30 :-;LM733N .79 90 
.30 LM3775 2.25 2.26 r: LM741H .30 .31 
.70 LM3805 1.39 1.40 r) LM747H .59 .60 

1.50 C LM38611 1.49 1.50 ,' LM1304 1.49 1.50 
.30 LM531H 1.49 1.50 ,_) LM1310 1.79 1.80 

1.50 11 1M532111 .25 26 !' LM1312 2.49 2.50 
^ 1.20 LM532H .25 26 D LM141411 .19 20 

1.80 G NE54011 5.95 5.96 
I I LM1458V .39 .40 

1.50 LM555V .75 .76 ' L1018005 .79 90 
1.50 01155611 1.79 190 : LM3028H .65 .66 
1.50 !J LM558V .39 .40 _- LM3900N .49 .50 
1.50 LI LM558H .39 AO h LM39091 1.25 1.26 
1.50 LM56111 1.00 1.01 

( I LM4250 1.20 1.21 
1.50 1.115655 1.00 1.01 :I LM75451 .69 .70 
1.50 Cl LM565H 1.00 1.01 ,_ LM75453 .69 .70 
1.50 LM566 2.49 2.50 î .. 

LM75491 .80 91 
1.50 LM567 2.39 2.40 I. LM75492 .80 .81 
1.50 Cl LM703111 .59 .60 I I LM75494 .60 .61 
1.50 I I LM704H .19 20 PÁ263 1.50 1.51 

DM88645 129 1.30 

PENNIES FOR YOUR 
Type 

1103 
5202 
5262 
17024 
MM5280s' 

Description 
IN Dynamic RAM 
26 Prom 
26 e 1 Dynamic RAM 
256 6 EPROM 
48 I Dynamic RAM 

',Rem 

MEMORIES 
Sale tc Sale: Order by 

1.29 1.30 Cat. No. 
2.95 2.96 3459 8 

.99 1.00 
.95 .96 Type No. 
3.. 5 1.96 
weed from ne ttttd equipment 

1110 
Olyd 

Cond uc inca 
lc Sale 

Spie 
8 8_n. 1.99 Cond. 

p 3 ;4 n- 198 6H. 1.99 

40 ;.H. 

ZENERS! Order by Cat. 
Order .Np. 52108 

No. 5210A 8 voltage 8 wattage 
1 Watt Sale 10 SALE 
7.99 S for 51. 10 for 51.01 
8.2V 9 for 1. 10 for 1.01 
9.19 S for 1. 10 for 1.01 
10.9 5 for 1. 1G for 1.01 
11.9 9 for I. 10 for 1.01 

óÁ5M R S- 
Orde, by cat No. 2357 . and volige 

30 4 for 31 

ISSO O 
3 for SI 
31or SI 1S0 2for SI 200 

1 for S1 

e for 1.01 
ó1o,1.01 
6 for 1.o, 

4 for 1.011 
2 for 1.o 

" 

12.V 51or 1. IOior 1.01 
15.9 5 lor I. ID lnr 1.01 

5 WATTS Sale 16 SALE 

6. V 3for 1. 6for 1.01 
Cl 8.2V 3 for 1. 6 /or 1.01 

15. V 3 for 1. 6 for 1.01 
18. V 3 for 1. 6 for 1.01 
24. V 3 for 1. 6 for 1.01 

fl 30. V 3 for 1. 6 for 1.01 

PARTS & SEMI "ONE- CENTERS" 
100CAPACITOR SPECIAL. discs. mylar, lytics. more 2738) 2 00 200 for 2.01 
10- VOLTAGE REGULATORS. hobby LM320, 340, 70.3'; 3330) 2.00 20 for 2.01 
30 -PANEL SWITCHES. slides, rotaries, mod, etc I 32681 2.00 60 for 2.01 
200 -RESISTOR SPECIAL. 4. to 1W. carbon. metal I 3054) 2 00 400 for 2.01 
200 -HALF WATTERS. carbon. metal I 3046) 2.00 400 for 2.01 
100-NATIONAL IC BONANZA, li , 7400a ROMS I 2860' 2.00 200 for 2.01 
15- LM340T VOLTAGE REGULATORS, 5 to 249. 70.220 I 2635) 2 00 30 for 2.01 
100- POLYSTYRENE CAPS. asst'd values, voltage. hi-Q I 2729) 2.00 200 for 2.01 
50- THERMISTORS, resistors that change with temp 4089) 2.00 100 for 2.01 
20-BRIDGES. untested, 2. 4, 6. amp. lull wave I 4022) 2.00 40 tor 2.01 
25- LAMP'N'SOCKET SETS. micro, 1.59, T2 I 39571 2.00 50 for 2.01 
15 -MIXED READOUTS. hobby. untested..127..3, .5. etc. I 3619) 2.00 30 for 2.01 
150 -QUARTER WATTERS. resistors. metal film, marked I 3413) 2 00 300 for 2.01 

i 100PLASTIC TRANSISTORS. untested, 70.92 I 2604) 2.00 200 for 2.01 
200 -PREFORMED RESISTORS, '.. ' 'c, IW, marked, east'd I 26081 2.00 400 for 2.01 
200.PRECISION RESISTORS, ".. M. 1 W. 1%. 2% marked I 24211) 2.00 400 for 2.01 
60- DIPPED MYLARS. shiny finish, sstd values I 2597) 2.00 120 for 2.01 
30 VOLUME CONTROLS. audio. linesr, asst'd values I 2421) 2.00 60 for 2.01 
30 -CLOCK CHIPS, National. hobby 8 untested, alarm i 5089) 2.00 60 for 2.01 
30 MM5262 2K RAMS, hobby. I 3940) 2.00 60 for 2.01 
10 -PUSH SWITCHES, poshtobreak, spat, alarms I 5289) 200 20 for 2.01 
25 -CD -4000 SERIES CMOS. untested, 50% useable yield ( 5284) 2.00 50 for 2.01 
1- CHARACTER GENERATOR, 5 o 7 M MK 2002P I- 3896) 4 95 2 for 4.96 
I CONDENSER MIKES, sensitive. 500 ohms 1.5 Volts 1 3178) 4.95 2 for 4.96 
150 -GLASS ZENERS. 400 MW, untested, batter than SO% yield 1.. 2740) 2.00 300 for 2.01 
75CARBOFILM RESISTORS. '/e, v. wan, 5 8 10%. marked. asst's I- 3534) 2.00 150 for 2.01 

- 250 -UNMARKED CAPACITORS, polystyrene. molded. pop values I- 3405) 2.00 S00 for 2.01 
300 - SILICON SIGNAL DIODES. micro, glass. 150% yield I 26281 2.00 600 for 2.01 
8 -IC SOCKETS. 14. 18 pin, solder tail. 1 3621) 2 00 16 for 2.01 
100- 154148í914 SWITCHING DIODES. 50X+ yield. Untested! I 2418) 2.00 200 for 2.01 
30 -PC TRIM POTENTIOMETERS, thumbwhoeI. screwdriver .s't. I. 3345, 2.00 60 for 2.01 
15.SLIDE VOLUME CONTROLS, asstd values. duals, singles I. 3057) 2.00 30 for 2.01 
75 -4" CABLE TIES. plastic. like "Tywrap" I 5218) 2.00 150 for 2.01 
10- CRYSTALS, may include CB. Ham 8 more I 3250) 2.00 20 for 2.01 
100 -TERMINAL STRIPS. from 2 lugs up I 3138 200 200 for 2.01 
30. NE26(05 LAMPS. all 100% good I 2613) 2 00 60 for 2.01 
40 ft. SHIELDED CABLE. 1 cond, mikes. phonon. I 3577) 2.00 95 n. for 2.01 
3 -SOUND TRIGGERS, sound triggers scr w /ame (- 3625) 2 00 6 for 2.01 
10 -CB CRYSTALS, for phase lock loop. NAM, HC /l8 I 50SO) 2.00 20 for 2.01 

IMAGINE GETTING A CALCULATOR REJECT FOR ONLY A PENNY!!!! 

Your Choice I 

2 f0, LED OR FLUORESCENT 
$5.95 I $5.96 1 CALCULATOR GAMBLE! 

I la' y. 11 I I l 1 1 ft' m ,,,I,., 
1,11 / I " PARTS i n5'I 1) L I 

1 I 
n i 

I II I FI I ". I; I fl .I VI. . 
ARE h,..' 1 I 

h L ,l un I 
1,,,... I 

ARE dm 
N ,iv k 1 rl h rI, I n.,, 

WORTH i -11, I 

:1,11-...: 

t`..I 
I 

11 

Vli nil 
MORE Ih,. I- ¡ I,i 

) I 

r;',!:.,' 1 "k , f. ticr.., I I I 

THAN 5292 I I ni,., rut 
PRICE! 5291 I Ii)) 

s- VEEDER ROOT COUNTER. 000999, ,wettable, panel mt. ). 5031) 1.49 2 for 1.50 
2 -DUAL GATE MOSFET, sim. to 35200. 35187. for RF 8 Miser I 5101) 1.00 4 for 1.01 
2 -LCD THERMAL INDICATORS. 85.108 F, 7.1 ", flexible ( 5199) 1 00 4 for 1.01 
I- JOYSTICK. lour 1008 pots, with knob I 300841 4.95 2 for 4.96 

1 -EECO THUMBWHEEL SWITCH. BCD, 0.7 I 2070A) 1.49 2 for 1.50 
I- PLESSEY TV SIDEBAND FILTER. for chap. 3 or 4 I_. 3975) 1.95 2 for 1.96 
2.99 NI -CAD CHARGER PAM. plug -in, 125ma, 125 VAC prl I 40911) 1.49 2 for 1.50 
20-DATA ENTRY PUSHSWITCHES, spat. norm open. for keyboards I. 5279) 2.00 40 for 2.01 
75.557400 TTL ICs, untested 50X+ yield, pop types 2415) 2.00 150 for 2.01 
100 -MINI DIP ICs. linear.. untested 50%+ yield, pop types I 3245 2.00 200 for 2.01 
30.19380 AUDIO IC's. 2 watts on -a -dip 50%+ yield I- 5284) 200 60 for 2.01 
75LINEARS, OP AMPS. untested 50% yield. amps -dip.- minidips I 2416) 2.00 150 for 2.01 
100 -TTLe 6 LINEAR MIXED. with 74000. 50X+ yield . 2431) 2.00 200 for 2.01 
1.40 CHANNEL CB SELECTOR. w /knob, for PLL circuits I- 50451 1.00 2 for 1.01 
1-23 CHANNEL CB SELECTOR. w /knob, for PLL 6 Mal 1 

-- 
5044) 1.00 2 for 1.01 

15- "POP" OPTICAL LENSES, piano -convex, I" dla, plastic I- 5043) 1.19 30 for 1.20 
10 -IC "DICE ", microscopic circuits, teaches theory l 50651 1.19 20 for 1.20 
1.6" HI-FI SPEAKER. lull range. for car- n-home t- 5294) 4.95 2 for 4.96 
1-LED WATCH GUTS. men's. how good? We don't knew I - 5267) 1.95 2 for 1.96 
1 -UHF TUNER. solid state, standard typo I- 2927) 1.00 2 for 1.01 
10 -SLIDE SWITCHES. asst pop styles I 1495) 1.00 20 for 1.01 
4- TANTALUM CAPACITORS, 6.8 uF 359, dipped l 5281) 1.00 8 for 1.01 
S PANCAKE PHOTOCELLS, 600 to ISO ohms I 2939) 1.00 10 for 1.01 
1.100KHZ MARKER CRYSTALS. approa for marker gen. I- 3806) 1 95 2 for 1.116 

1- MOTHERBOARD EDGE CONNECTOR, 106 plus, .125" I 3957) 3.50 2 for 3.51 
1 -48 -PIN EDGE CONNECTOR, .125" spacing I 3963) - 1.95 2 for 1.96 
1 -SPST 24V REED RELAY. norm open, dip style. 1250 ohms I- 5575) 1 49 2 for 1.50 
150 -PREFORMED DISC CAPACITORS. mark -d values. aCot'd )- 2605) 2.00 300 tor 2.01 
10- CALCULATOR KEYBOARDS, 20 keys and up. ',' 3524) .200 20 for 201 
3- ALARM WARMING STICKERS, for windows, 2.3/4" 3" I- 5334) 1 00 6 for 5,01 
10. CALCULATOR SWITCHES. SPST -M.O., sst'd, X" sq. I. 53711 1.00 20for 1.01 
1- ITT 6 DIGIT COUNTER. 110VAC, with mounting flange 1, 5392) 1.95 2for 1.96 
8 252360 TRANSISTORS, MPM switch, like 252222. -- 1992) 1.00 12 far 1.01 
3- 6 AMP , 50 PIV TRIAL, TO -5 metal case. I- -5403) 1.00 6for 1.01 
2000-FACTORY REJECT DIODES, red, signsl,untesled I.- 5369) 2.00 4000 for 2.01 
40- AXIAL ELECTROS, asgt'd values 8 capacitance. I. 3227) 2.00 10 for 2.01 
40- UPRIGHT ELECTROS, ast'd vlu. 8 capacitance. I. 32261 2.00 80for 2.01 
150- RED DISC SPECIAL, Erle, mostly marked, pep values ( -- 53411 2.00 300 for 2.01 

G 10- IS VOLT ZENERS. 400 mw, glass. axial. I ^5404) 1.00 201or 1.01 . .nn..N4NRNNNNNNNNNN 
: 1N4000 Epoxy Rectifiers Order by Cat' No. and 

Cat. No. Type Volts Sale It SALE! Tepe 

2377 154001 50 IO for $ .75 20 $ .76 No. i 2378 154002 100 10 for 85 20 for .86 
1 5 2379 154003 200 10 for .95 20 for .96 

2380 154004 400 10 for 1.19 20 for 1.20 
2381 154005 600 10 for 1 39 20 for 1.40 Mini 
2382 1114006 800 10 for 1.49 20 for 1.50 
2383 154007 1000 10 for 1.59 20 for 1.60 

i BULLET RECTIFIERS! 
Order by Cat. No. 60884 and voltage 

1.5 AMP 
( 50V 10 for 5.59 20 for 5.60 101m' too m 750(m) ". 2.51(Is) c, 201(1s) 
E 100V 10 for .69 20 for .70 20m1 2001.1 111m1 SKI.) s 2006)x, 

3 200V IO for .79 20 for .BO 501m' ' - 5001m _ 281m1 e 1OM1s) e2SOKlm 'l 400V 10 for .89 20 for .90 Order No. 5336 and valu `NNNMNNNNM NNN6NMfN 
FULL WAVE BRIDGE RECTIFIERS! WE FIGHT 10 AMP PRV Sale 2 for 400 1.99 2.00 

! Drdr by Cat. No. SO $129 $1.30 225 226 INFLATION 
2447 8 voltage 

Cl 100 1.49 1.50 
,,,_-.06000 

2.50 23l 
Cl 200 1.691.70 01000 2.75 2.76 

10 AMP POWER TABS 
1730 -SCR5 
1448 - TRIACS 

1590 - GUADRACS 

O 

PRY Sale 21er 10 f .05 

$ 

.50 100 .69 .20 200 1.19 lag 400 160 161 

Z 

i 
1 Meg m 

210,160 
CERMET TRIM 4 for 

POTENTIOMETERS $1.51 Im) muliturn 
Ist single turn 

'i COPYRIGHT 1978 - POLY PAKS', INC. 

- ta5 41** *4141*41 1'.,'3.1 *4141 * * *4141 *Ill .';IÌS: 1 ñe rli ̂  >_! Terms: Add -, ,. # 
f - 1n(5) net 30 YOUR CHOICE 5 for $1.00 - # Phone : 

IS 
111, Idy Al,,, f, - 10 SALE 10 for $3.01 I I # Retail: Iii_ ) 1,- :i,tig 

Order by Cat. 
- 

35 # IN I I ( rot on., `t 15 F .,'I # 
, 11ás JUMBO TAPER CLOUDY # MINIMUM ORDER - $6 00 

1802 MICRO SEIGLE PIN RED # POLY pAKS ® 
1948 MICRO YELLOW # 
2135 JUMBO RED # 
2136 JUMBO TAPER RED # Send for FREE P.O. BOX 942 -X11 # 2137 MICRO RED 
2790 JUMBO RED CLEAR # CATALOG SO. LYNNFIELD, lyq # 

*76-1926 414141 *26 41** 
**41+'+9215x41264129; 

Why huy by afore! You 71 on I,v pay moire! Shop mail rr /er -n 
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Video o 

Great for CCTV NiCad's or Micro- Compute- 

Monitor - 
Reconditioned' 

With New CRT!/, 

12" Diagonal 
These reconditioner 
solid state monitors 
have a new CRT in- 
stalled & are check- 
ed out. They can 
display up to 80 characters X 16 lines, ac- 
cepting std. comp. video signal. 75 ohm 
input via SO -239 connector, 115VAC. 12 
page manual incl.(may require front bezel: 
40 Lbs. #8A30240.... $98.88 each 

Motorola 
Piezoelectric TWEETERS 
Horns, Super -Horns & Direct Radiators. 

No crossovers required /High Impedance/ 
High Output/ Excellent Transient Res - 
ponce/ Low Harmonic Distortion. Tom- 
orrow's tweeters today from B &F. 
3' /v" SUPER HORN. 
Sh.Wt. 2 Lbs... 8E30248 .. $14.88 /Pr. 
t 2 x 5" Piezoelectric Horn Tweeter. 
Sh.Wt. 3 Lbs... 8H30332 .. $17.88 /Pr. 
t 2 X 6" Piezoelectric Horn Tweeter. 
Sh.Wt. 4 Lbs.... 8H30331 . $23.98/Pr. 

"AA" NiCad 8 -PACK! 
NEW: 8 "AA" cells in handy 
package, gives 10V (mfr. says 
9.6V) @ 500ma. Split into 
single cells for 1.25V ea. 

8 oz, /pack . #8V20305 .$8.00 /.ack 
RECHARGEABLE, 1. 5V 
per cell. Used, good cond. 
Sizes are: AA- oversize; & 
sub -C. (Check dimensions) 
Size (in.) Amp. Hr. Sh. Wt 
365x1.91 .60 4 oz 

865x1.63.. 1.20 .. 5 oz 

Speaker Kits 

REMOTE 
CONTROL 
SYSTEM 

Ultrasonic 

Order No. 
7V70468 
7V70470 

/11 

SPEAKER SYSTEMS KIT 
Fantastic cabinets disigned for direct' 

dispersion of high freq. and wide disper- 
sion of low freq. Size: 17X10 '/X9' /," 
Sold with 8" woofers, 4" dome tweeters, 
crossovers instructions. 
Sh.Wt. 35 Lbs.. 7ZU70242 .$49.50/Pr. 

SPEAKER KIT - Special 

Brand New! Originally for TV use. . 

you can use it to control stereo - on /off 
tape, on /off power, volume, & more. 
All are controlled from across the room 
with a hand held xmitter. For the 
serious custom designer. Includes trans- 
mitter & receiver. Also includes Mfg's 
schematics. 
Sh.Wt. 1 Lb....8C30372..$25.00 /Set 

MOTION DETECTOR 

Ultrasonic° 
This alarm sensor fills the protected area 

with an energy screen that cannot be 
seen, felt or heard. Triggers your alarm 
whenever burglar moves through detect- 
or field. Mounts on ceiling, wall, desk, 
shelf etc. Optional delay mode, auto - 

reset. Operates on 12.5 VDC. A Close- 
out. Qty Ltd. 
Sh.Wt. 3 Lbs 8D30336... $49.88 

FREE JUMBO CATALOG! JAM- PACKED WITH SURPLUS ELECTRONIC PARTS 

SEE IN THE DARK 
IR viewer complete ready to operate. 
Guaranteed by the manufacturer. 
Portable, runs on lantern battery. 
New, see in total darkness. No ship- 
ments to Calif. Comes complete with 
built in IR source and adjustable 
focus lens. SPL -21 $199.00 

CHARACTER GENERATOR CHIP 
Memory is 512X5 produces 64 five by seven 
ASCII characters. New by National, w /specs 

116.00 

TOUCHTONE ENCODER CHIP 
Compatible w /Bell system. Ideal for repeater 
work. W /specs 68.00 

HAWKEYE RADAR SPEED TRAP alarm. 
Runs from cigar lighter outlet. New $30 
12 VOLT DC POWER SUPPLY 21/2 amps. 
Run CB's tape decks in house. New in 
metal cabinet. $14 

customer pays W postage 

MESHNA, PO BOX 62, E. Lynn Ma 01904 
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LIMITED EDITION' fir 
Perfect .00kshelf size: 20" x 10" x 9 ". 
Includes 8" woofer, 4" phenolic -ring 
tweeter, crossover, hardware and in- 
stuctions. Walnut- grained vinyl cabinets 
wipe clean with sponge: beautiful woven 
grill with decorative brushed -steel bezel 
dresses up the package. For 10 -25 watt - 

per channel systems - superb performance 
and a professional look - and a rock 
bottom price! 
Sh.Wt. 45 Lbs. . 8H30414 . $69.95/Pr. 

SPECIAL OFFER! 
Take 10% OFF any order 
over $10.00 from this ad! 

Do- It- Yourself 
AM -FM MULTIPLEX 

RECIEVER CHASSIS- 

Intended tor use in a console by "big 
name" mfr. AM, FM, FM multiplex, 
plus phono & aux inputs. Great for 
building -in. Just add case & speakers. 
115VAC. All solid- state. Qty. Ltd. 
Wiring instructions incl. Sh. Wt. 3 Lbs. 
#8S20307 . $24.88 ea -or- $68.88/3 

TV TENNIS 
GAME BOARD 

NEW game board, just off production 
run. These boards contain a 5V, 1A 
power supply (less *former); a "TV-com- 
puter interface "(modulator), plus 16 or 
20 "74L series ICs & a handful of other 
components. Complete with schematic 
for a TV Tennis /Handball game, etc. 

Instructions are included for using 
the 5V 1A power supply. 
Sh.Wt. 8 oz 8T30322 $6.88 
3 for $17.88....8730322... $17.88/3 
t TRANSFORMER for power supply 
above. 
Sh.Wt. 1 Lb. 8T30339 . $1.00 

POSTAGE: Please add postage, Ill material rs 

1.0.11. Peabody, 11a. No C.O.D.'s pleas - 
Ila.vsac'huse11.1 Residents (idd,i', sales tc 

PHONE ORDERS WELCOME! 
Use your Bank Americard, Master Charge 

or American Express Credit Card! 
$10.00 min. on all charge orders. 

B &F ENTERPRISES 
Dept. E -112 

119 Foster Street 
Peabody, MA. 01960 

(617) 531 -5774 
SAVE 
WITH 

URPLUS 
GADGETS. KITS AND MORE! CIRCLE READER SERVICE COUPON! - 

11&_ 

HOBBYWORLD 
Your source for factory prime, professional 
quality equipment (no surplus). Computers, 
add-on boards, IC's, sockets, resistors, sup- 
plies, tools, test equipment, books, and 
more. Shop your buy list at Hobby World. 
You'll find what you want, and at a solid 
sayings up to 70 %, 

Hobby World 
19355 Business Center Drive .6 
Northridge, California 91324 

TELEPHONE ORDERS 
Inside Calif 213 -88&9200 

Outside Calif 800423 -5387 

SUPER CONVENTION SPECIAL 
16K ADD-ON MEMORY 
FOR APPLE OR TRS.80 

ONLY $140.00 
(specify) 

Slop by booth 811/812 

CIRCLE 64 ON READER SERVICE COUPON 

AMAZING 
DEVICES 

rt1((( PHASERS )))()' 

PPE-1 PHASER PAIN FIELD - This device recently devel- 
oped and patented in our labs is being evaluated by law enforce- 
ment agencies for not and crowd control It is now available but 
soon will come under Me lunsdiction of weapons and infernal 
machine control making it unavailable to Me public The device 
is hand -held and looks like a BUCK ROGERS ray gun It is hazar- 
dous if not used with discretion 
PPF.1 PLANS $10.00 
IPG -1 INVISIBLE PAIN FIELD GENERATOR - This 
amazing simple handheld device is about the size of a pack of 
cigarettes and generates a directional held of moderate to inten- 
sive pain in the lower part of Ine head up to a range of 50'. De- 
vice is simple and economical to make 
PGA PLANS $6.00 IPG.1K ALL PARTS $39.50 
IPG -10 ASSEMBLED A. TESTED FOR ANIMAL CONTROLS44.50 

LASERS k 
HIGH POWERED CARBON DIOXIDE BURNING AND CUTTING 
Complete plans and all pans sources $10.00 
SOLID STATE IR 12 WATTS with built in power supply 
plans $6.00 Complete kit with collimator $44.50 
POCKET LASER pulsed. visible red plans $6.00 
Complete kit $39.50 Also complete plans and parts 
sources for RUBY, VAG, NEODYNIUM, HeNe ARGON, DYE, 
NITROGEN and many more lasers 

SECURITY'S 
SNP -2 SNOOPER PHONE - Connects to telephone in sec- 
onds - enables you to check home or office while on vacation 
User simply dials his number from anywhere activating nIgnly 
sensitive mike and amp combination capable or detecting normal 
sound levels throughout area without phone ringing 
Anyone with this capability would breathe a sign of relief, while 
away hearing the familiar sounds of appliances and other 
systems properly operating 
SNP2 PLANS $7.00 
SNP2K ALL PARTS FOR ABOVE $49.50 
SNP20 ASSEMBLED B TESTED $79.50 
LONG RANGE XMTR PLANS $6.00 
SEE-INTHE -DARK PLANS 

DIRECTIONAL SHOTGUN MIKE PLANS 

SUPER SENSITIVE PARABOLIC MIKE PLANS 

SOUND B TELEPHONE OPERATED TAPE RECORDER 

CATALOG ON PLANS. KITS A. FINISHED UNITS 

Send check or money order to 

SCIENTIFIC SYSTEMS, Dept. A10, Box 716 
AMHERST, N.M. 03031 

$5.00 

$6.00 
$6.00 
$5.00 
$1.00 
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Count Capacita 
(Continued from page 88) 

If the capacitor is leaky, its measured 
capacitance will be considerably larger 
than the value stamped on its case. This 
is because capacitor leakage is equiva- 
lent to having a resistor in parallel with 
the capacitor. This leakage resistance 
siphons off capacitor current, so the 
capacitor takes longer to charge, and 
monostable ICI's output stays high for 
a longer time. The result is an errone- 
ously high capacitance reading. By the 
same token, you can expect an intern- 
ally shorted capacitor to pin the meter's 
needle on all scales, since a short is, 

in effect, just a case of complete leak- 
age. 

Now, let's return to an important 
topic that was introduced earlier; stray 
capacitance between the binding posts. 
The construction details already pre- 
sented should help to keep strays at a 

minimum; however, you can never 
completely eliminate stray capacitance 
or the errors it may cause. Fortunately, 
it is very simple to compensate for 
such errors. 

After your meter is calibrated, turn 
to the most sensitive range: Picofarads 
x 10. This is where the effects of stray 
capacitance will show up. Without any 
external capacitor between the binding 
posts, press the pushbutton and note 
meter MI's indication. On the proto- 
type, a reading of 30 picofarads was 
obtained. This represents the value of 
the stray capacitance in parallel with 
any capacitor under test. It also repre- 
sents the amount by which any capaci- 
tance reading will be in error. To corn - 
pensate, simply subtract the residual 
capacitance from any given meter read- 
ing. For example, a reading of 480 pf. 
on the prototype meter would be cor- 
rected to 450 pf. (480 pf. minus 30 
pf.) . Such corrections are significant 
and necessary only on the most sensi- 
tive scale. Finally, since stray capaci- 
tance can obviously affect accuracy on 
the most sensitive scale, it is preferrable 
that you not calibrate there, but on one 
of the higher scales, as outlined pre- 
viously. 

So, on the next dark night, why not 
it yourself down and, to the strains of 

some Transylvanian music, acquaint 
yourself with the inner workings of our 
Count Capacita? You have nothing to 
lose but your fear -fear of choosing 
the wrong capacitor! 

afAPSau, 

Mai 
VENTILATION FAN - 4" BLADE 

115V - 60 Hz 
Ideal For Cooling Electronic 
Equipment, Etc. 
Oilite Type Bearing For Cool 
Efficient Operatign 

29 -425 

ACTIVATED 
SOLID STATE 

SWITCH 
Locks On When Acti- 
vated 

FIRE /HEAT 
SENSOR 

Heat Sensor Closes At 135 
Deg. F., Opens At 105 Deg. 
F. 

S-2 .39 4/1.40 

1'/2 -3 VOLT 
ADJUSTABLE DC 

SIGNAL HORN 
Use In Warning Devices, Alarms. Etc. 

N -34 .35 3/1.00 

CRYSTALS. 
E -241 27.035 MH 

E-243 4.805 MH 

E-245 6000.000 MH 

.49 

.59 

.69 

NEW 5DEP1 5" ROUND FLAT FAC 
OSCILLOSCOPE TUBE 

Eiectrostatic Deflection 
Electrostatic Focus 
6.3V1600ma Heater 
Phosphor: 
Fluorescence Green 
Persistence Medium 

N-4011488 
3/39.00 

Fantastic Buy! ELECTRONIC 
COMBINATION LOCK 

ON PLATE PANEL 
WITH LIGHTS 

0.100 On Combination Plate 
Special Combination To Activate, 
Other Combination To Deactivate 

N-220 
499 

40 CHANNEL 
CB AUTO 

RADIO 
CONVERTER 
Converts AM Car 
Radio To 40 Channel 
CB Receiver 

F-222 
399 

ELECTRONIC DISTRIBUTORS, INC. 
DEPT. EE6 4900 ELSTON AVE. 

CHICAGO, ILL. 60630 
Tel: 312-283-4800 

INTRUDERIFIRE ALARM 
CONTROL MODULE "' 29.99 Value 

12 Volt AC, 60 Cycles, 12 Volt DC 
Lite Act. - Test DIAct. Act. Term. 
Burglar NC Circuit 
Two Fire No. Circuits, One Fire 
NC Circuit 
Horn Circuit 

488 N -250 Special 

Send for free catalog satisfaction guaranteed 
Min. order $3.00 Allow For Postage 

III. Residents Add 5/ Sales Tax 

Notice Some items ma be of limited uantities and subject to prior sale 
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MOTION DETECTOR 
A new development in electronics takes some 
time before it is available to experimenters 
and hobbyists, especially at surplus prices. 

We are reversing the process by announcing 
the DELTA MOTION DETECTOR. This de- 
vice detects motion or movement for a min- 
imum distance of 8 feet. The secret is in the 
ultra complex LSI chip, combining the latest 
in linear and digital circuitry. The device is 
completely self contained, and operates from 
4 "AA" Nicads. NOTHING else is needed. when 
motion or movement is detected,a "whoop" alarm 
is sounded, the DELTA MOTION DETECTOR is 
designed to provide either an audible or silent alarm. The silent alarm is 
controlled by a timer, that can be set from 5 to 30 seconds. The silent 
alarm activates a relay, which will activate any device, such as a siren, 
horn, tape recorder, telephone dialer etc. 
The motion detector works on a change of light. Any change of light 
of +5% triggers the detector. Works within a range of 0.1 candlepower, 
( uite dark), 100 candlepower, (quite bright), a range of 1000 to 1. 
Works idealy as a fire detector. Triggers when the light of a single 
match is lighted anywhere in a darkened room. The DELTA 
MOTION DETECTOR is available in kit form, completely assem 
bled, or in parts, such as the chip and the PC boards and charger. 

Stk.No.5611 E Complete Motion Detector Kit (less batteries) $24.50 

Stk.No.1072E Motion Detector Chip only (with data) $8.95 
Stk.No.5611EB Set of 2 PC boards $6.50 

Stk.No.5288 Set of 4 "AA" Nicad battereies $4,50 

Stk.No.5636E Battery charger for above $5.95 
Stk. No.5635E Completely assembled & tested MOTION 
DETECTOR, with batteries & charger $69.50 

Include sufficient postage. Excess will be 
refunded. Send for new Catalog 19, 120 
pages of electronic bargains. 

I1Nf(AMfurMo ma>Ie harye 

DELTA ELECTRONICS ATLANoTA.GAs 

7 Oakland St DELTA ELECTRONIC HOBBIES 
Amesbury, Mass. 01913 5151 Buford Hwy. 
617-388-4705 Doraville, Atlana, Ga. 93 
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Lab Test 
Elementary 
Electronics 

For 
Yourself 

Get switched -on with - the 
magazine for electronics 
fans and hobbyists 

hafljC$Tr 

In case you're not all that familiar with 
us, were not a publication for electrical 
engineers and other wizards. No way. 
ELEMENTARY ELECTRONICS is ex- 
pressly for people who like to build their 
own projects and gadgets -and maybe 
get a little knee -deep in tape, solder and 
wire clippings in the process. 
In fact, we have a sneaking suspicion 
that our readers like us because they 
think we're just as bug -eyed and down- 
right crazy over great new project ideas 
as they are. And I guess they're right! 

E/E thinks of you who dig electronics as 
the last of a special breed. It's more than 
just the "do -it- yourself" angle -it's also 
the spirit of adventure. In this pre- 
packaged, deodorized world, building 
your own stereo system, shortwave 
receiver, darkroom timer or CB outfit is 
like constructing a fine -tuned little 
universe all your own. And when it all 
works perfectly -it really takes you to 
another world. 

ELEMENTARY ELECTRONICS 
knows the kinds of projects 
you like-and we bring 'em 
to you by the truckload! 

Ever hanker to build a sharp -looking 
digital clock radio? Or to hook up an 
electronic game to your TV? Or an 
easy -to -build photometer that makes 
perfect picture enlargements? Or a 
space -age Lite -Com so you and the 
family can talk to each other on a light 
beam? We've got it all to get you 
started. 

WHEN IT COMES TO REPAIRS 
E/E can save you time, trouble 
and a pile of money! 

Has your sound system gone blooey 
just when the party s going great? Do 
you shudder when your friendly neigh- 
borhood electrician hands you the bill? 
E/E can help. 

Of course, we can't make you a master 
electrician overnight. But we can show 
you the fundamentals of repair plus 
maintenance tips. 

IF YOU'RE NEW TO ELECTRONICS 
YOU GET A "BASIC COURSE "! 

hat's right! It's a regular feature. And 

94 

it gives you the complete, ground -floor 
lowdown on a variety of important 
electronics subjects. For example - 
Understanding Transistors ... How 
Radio Receivers Pull in Signals... 
Cathode Ray Tubes Explained ... How 
Capacitors Work ... Using Magnetism 
in Electronics. And more! 

ENJOY GREAT ARTICLES 
LIKE THESE 

How to Build Your Own Transformer 
How to Select the Right Shortwave 
Receiver 
The Burgeoning World of Micro- 
computers 
Quickdraw Rickshaw -The Electric 
Car that Really Gets Around 
What's Really Wrong with FM 
Radio? 
How to Power -Up Your Antique 
Radio 
The Vanishing Vacuum Tube 
How to Customize Your CB Antenna 
Those Incredible TV Sets of the 
Future 
Listening in on the Forgotten 
Continent 
DXing Endangered Species 
Sandbagging -CB Fun Without a 
License 
The World's Worst Hi -Fi Com- 
ponents 

TRY A FEW ISSUES 
EVALUATE OUR ... 
P. GREAT PROJECT IDEAS. Simulate 
space flight with our computer analog 
project. Build your own audio /visual 
darkroom timer. Restore your old car 
radio. Construct a see -through crystal 
radio. 

HOW- TO -DO -IT HELP. Tips and 
pointers that add up to money saved. 
For example- tuning up your tape 
player ... all about radios ... whys and 
hows of turntables care and feeding 

AND 

.: , ., 

AtIiÍÌ;j -___ -----a 
EXCITING DISCOVERIES. What- 

ever your particular interest in elec- 
tronics, you'll be entering a world of 
discovery in the pages of ELEMENTARY 
ELECTRONICS. 

ELEMENTARY ELECTRONICS 
is regularly $6.95 for 6 issues (one 
year). 

But with this special introductory offer 
you can enjoy a full year for only $3.98. 

ORDER 
TODAY O ,' 

`O 
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LITERATURE 
LIBRARY 

301. Get the '79 Eico Catalog and see their do -it- 
yourself kits and factory assembled electronic 
equipment. Specialties are test equipment, 
burglar /tire 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 their 
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, wattmeters, acces- 
sories. 
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 Hustler brochure illustrating their com- 
plete line of CB and monitor radio antennas. 

318. GC Electronics offers an "Electronic Chemical 
Handbook" for engineers and technicians. It is a 

"problem solver" with detailed descriptions, uses 
and applications of 160 chemicals compiled for 
electronic production and packaging. They are used 
for all types of electronic equipment. 
320. Edmund Scientific'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 1979 catalog colorfully 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" 1979 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 1979 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. If you want courses in assembling your own 
TV kits, National Schools has 10 from which to 
choose. There is a plan for GIs. 
333, Get the new free catalog from Howard W. 
Sams. It 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 
describes 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 1979 full line 
product catalog. The 40 -page, full -color catalog 
contains their entire new line of 40- channel AM and 

SSB CB transceivers, hand- helds, marine communi- 
cations equipment, and antennas 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. 
353. MFJ offers a free catalog of amateur radio 
equipment -CW and SSB audio filters, electronic 
components, etc. Other lit. is free. 

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 
famous Mark Heliwhip. 
356. Continental Specialties has a new catalog 
featuring 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 sample Club News 
package. 
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. 
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. 

371. Your computer system needn't cost a fortune. 
Southwest Technical Products offers 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. 

373. ETCO has a Grand Opening Catalog which 
anyone in the electronics field shouldn't miss. Full 
of all kinds of products from surplus and warehouse 
sales, they claim everyone is a bargain. 

374. Radatron's Catalog 1006 lists many projects 
from a self- contained portable lab station for an 

electricity -electronics course to many texts, lab 
manuals, and applied activities. 

375. Compucolor Corp. has a personal computer 
system with an 8 -color integral display, a type- 
writer -like keyboard, and a mass storage device. 
Programs are ideal for checkbook and income tax 
figuring. 
376. Sparkomatic offers all the car sounds for the 
"travelin' man " -speakers, amplification systems, 
radios, speaker accessories along with CB anten- 
nas, all presented in 4 -color pics with descriptions. 
377. We can't enumerate all the products in John 
Meshna, Jr.'s catalog of surplus electronic parts: 
power supplies; computer keyboards; kits for 
alarms, clocks, speakers; and more. 

378. Delta Electronics' catalog claims to offer the 
best and most unusual products for students, ex- 
perimenters, ham, hobbyist and electronics en- 
thusiast. Most of the items are surplus and all are 
guaranteed. All data available is provided with 
each product. 
379. There's everything in the area of musical 
synthesizers for drums, strings, other instruments 
and full orchestras, as well as audio gear, video 
display modules, and a computer in PAIA Elec- 
tronics' catalog. 
380. If your projects call for transistors and FETS, 
linear and digital ICs, or special solid -state parts, 
then look into Adva Electronics' mini -catalog for 
rock bottom prices. 
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Classified 

: t MARKET 
I .................................................... 

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 40C per word additional. 

ADDITIONAL INCOME BUSINESS OPPORTUNITIES- Cont'd 

FREE Report! Unusual mailorder business out- MAIL -ORDER BOOK DEALERS WANTED! Free lined. Guaranteed mind blower! Serious only; Ben- Details! Books, P.O. Box 395 B, Excelsior, Minnesota ton, Box 3054C, Boulder, Colo. 80307. 55331. 

$400 WEEKLY extra income possible. Home mailers 
needed. Reiss. Enterprises, 51 Arbor Street, San 
Francisco, California 94131. 

MECHANICALLY INCLINED INDIVIDUALS 
WANTED -ASSEMBLE ELECTRONIC DEVICES IN 
YOUR HOME. Get started in spare time. Experi- 
ence, Knowledge or Investment Not Necessary. Ex- 
pect big profits: $300 -$600 /Wk. Possible. Write for 
free literature telling how. Electronic Development 
Lab, Box 1535E, Pinellas Park, FL 33565. 

ACCOUNTING & TAX SERVICE 

CUT YOUR INCOME TAX! Amazing report re- 
veals 20 money saving secrets. $1.00 REFUNDABLE! 
John Matson, 256 EE South Robertson, Beverly Hills, 
California 90211. 

AUTHOR'S SERVICE 

PUBLISH YOUR BOOK! Join our successful au- 
thora. Publicity, advertising, beautiful books. All sub- 
jects invited. Send for fact -filled booklet and free 
manuscript report. Carlton Press, Dept. SMJ, 84 
Fifth Avenue, New York 10011. 

BIG MAIL 

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, 
(CP Div.)-380 Lexington Ave., New York, NY 10017. 

WHAT'S going on in housing? Get advise on how 
to economize in modernizing or improving or adding 
space from Idea to completion. Working blueprints 
available. Send $1.50 (includes postage) for 110 Bet- 
ter Building Ideas to: Davis Publications, Inc., 380 
Lexington Ave., New York, NY 10017. 

BOOKS & PERIODICALS 

"HOW TO COLLLECT FOREIGN STAMPS FREE." 
Detailed report $2.50. Jesse Garcia, 1432 W. St. 
Francis, Brownsville, Texas 78520. 

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., 380 Lexington Ave., New York, NY 10017. 

BUSINESS OPPORTUNITIES 

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 75010 -HE, Oklahoma City 73107. 

OWN Your Own Business! Correspondence Club, 
Magazine, Information, Details 255. Destiny. Box 
5637 -BC, Reno, Nevada 89503. 

$3000.00 MONTHLY. Start immediately. Stuff en- 
velopes at home. Information, send self- addressed 
stamped envelope Village. Box 2285 -DFG, Irwindale. 
CA 91793. 

$30.00 HUNDRED stunning our circulars into stamp- 
ed addressed envelopes. No lilmt. Beginners Kit 
$2.00 (Refundable). Collossi -Box 333 -DC, Brooklyn, 
NY 11219. 

How To Write o 

Classified Ad 

That Pulls' 
wha, o Soy and 

xO 

How ro SaY It°d:;: 
Worth Its 

Weight In Gold 

MAKE YOUR CLASSIFIED AD PAY. Get "How to 
Write A Classified Ad That Pulls." Includes Certifi- 
cate worth $2.00 towards a classified ad in this publi- 
cation. Send $1.50 (includes postage) to R. S. Wayner, 
Davis Publications, Inc., Dept. CL, 380 Lexington Ave., 
New York, NY 10017. 

PLEASE Be sure to include your zip code when 
ordering merchandise from classified advertisements. 
You'll receive faster delivery. 

$500 Monthly Clipping Newspaper items. Experience 
unnecessary. Free Details. American 1108 Colonial. 
Inkster. MI 48141. 

DIRECT TO FARM SALES. New Patented Product! 
$100 /Day. Free Details! Conservtek P.O. Box. 35305, 
Edina. MN 55435. 

$250 Weekly Possible. Unique Circular Plan: Kings 
Way Enterprises, Box 16184C, Portland, OR 97216. 

117 Services Anyone can sell by mail. 12 page re- 
port tells how. Free details. Emjay Sales, Box 
27611 -C, Escondido, CA 92027. 

JEWELRY business, small investment, money back 
guarantee. Don Rose, Box 392, Pittston, PA 18640. 

MAKE ONE MILLION DOLLALRS the lazy way. 
Stuffing Envelopes. Permanent Homwork Laurnceau. 
Box 1325X, Long Island, NY 11101. 

BORROW $25,000 interest free! indefinitely! Any - 
MILLIONS in Mail! Free Secrets. Transworld -3, one! Free report: "Executive I011, Box 368, Buford, 

Box 6226, Toledo, OH 43614. GA 30516. 

NEW Luxury Car Without Cost! Free details, GUARANTEED WEEKLY Income of $178.00 ($35.60 
CODEX-A. Box 6073, Toledo, OH 43819. daily working one hour at home). Earnings guaran- 

teed. FAS, Box 13703, San Antonio, Texas 78213. 
"HOW TO RECRUIT COMMISSION SALES- 

PEOPLE! Free Details! Success Publications, P.O. 
Box 35305, Edina, MN 55435. 

BUMPER STICKER PRINTING DEVICE. Cheap. 
Simple, Portable. Free Details. Bumper, POB 22791 
(JT), Tampa, FL 33622 

$300.00 MONTHLY. Start immediately. Stuff en- 
velopes at home. Information, send self -addressed $350 WEEKLY MAILING LETTERS FREE DE- stamped envelope. Village, Box 2285 -DFJ, Irwindale, TAILS. Karmchell, 628fd Cherry, Albany, GA 31701. CA 91706. 

1000% PROFIT Bronzing Baby Shoes. Free Lit- 
erature. NBC Box 1904 -DG, Sebring, FL 33870. 

STAY HOME! EARN BIG MONEY addressing en- 
velopes. Genuine offer 100. Lindco, 3636 -DA, Peter- 
son, Chicago 60659. 

GET $25 Orders, Keep $25 Profit. Free Details. 
W. Fowler, Box 1A, Kinley, Sask., Canada SOK 2E0. 

SAVE MONEY!! $2 sends your name to every 
Business Opportunity or Moneymaking ad this issue. 
$3 for both plus more. Dynamic, Box 424 -HP, Mau- 
mee, Ohio 43537. 

BUSINESS OPPORTUNITIES- (Cont'd) 
STUFF Envelopes, $500 /Thousand Immediately. 

Free Details. Cew Company, 533A, Wooster Road, 
Mt. Vernon, Ohio 43050. 

108 NEW MILLIONAIRES YEARLY! Canada's 
Government Lotteries. Free Details. Winmill, Box 
202, Etobicoke, Canada M9C 2Y0. 

$480 WEEKLY! Proven Mailing Program, Guaran- 
teed . Earnings: Rasmussen DP108, 1747N. 450E., 
Ogden, Utah 84404. 

LEARN how to make big money in your spare 
time. Send $2.00 for complete details. Tom Chisum, 
Box 267, Rt. 5, Claremore, OK 74017. 

START YOUR OWN BUSINESS. Get the Business 
Opportunity and Moneymaking Ideas Book Review. 
FREE! Manor House Media, Box 11955, Baltimore, 
Maryland 21207. 

$350. WEEKLY, MAILING CIRCULARS, Guaran- 
teed. Free Proof! Houston Associates, Box 3932, New 
Haven, Conn. 06525. 

MAKE MONEY, . . . NEW MAIL ORDER IDEA. 
Beginners dream . . No gimmicks. Write, Publi- 
cations, Box 517T, Brea, CA 92621. 

DISTRIBUTORS. JOBBERS. WHOLESALERS. New 
Products. Earning potential unlimited. Byrd House, 
Box 5090 -F10 Florence, SC 29502. 

$350 weekly mailing letters. Free details. Bronx - 
ville House, Box 311 -D, Bronxville, NY 10808. 

NEW! 5 "proven" Wholesaling opportunities. 
$100.00 daily! " Capital /experience unnecessary." Free 
brochure! Allrightco -EE11, Box 91309, Cleveland, 
Ohio 44101. 

$1000 WEEKLY selling information!!! FREE re- 
ports- proven! GUARANTEED!! Stamped, addressed 
envelope: Imperial DD, 830 Dayton, Cincinnati, OH 
45214. 

BUY IT WHOLESALE 

YOU save money on CB- record -tape accessories. 
Send self addressed stamped envelope. Tapes, Box 
19, Santa Maria, CA 93456. 

SAVE MONEY!! (5) Wholesale Catalogs $4.00. 
Manufacturers Dir. $4.00. M.O. Suppliers Dir. 
$4.00. All (7), for $10.00. Winchester Enterprises, 
Inc., 280755 Hargrave Street, Phila., PA 19136. 

QUALITY COSTUME JEWELRY BELOW WHOLE- 
SALE! Excellent Selection. Manufactures Direct. 
IMC, Box 336 -EE, Sylvania, Ohio 43560. 

CB RADIO 

GET a CB Installer's Kit Free! You're just 10 
days away from making $12 to $25 an hour in your 
spare time. Our self -study CB radio repair course 
can prepare you for a career in electronics. For 
more information call toll free 1- 800 -654 -6785 or 
write CB Radio Repair Course, Inc., Dept. EE -108, 
531 N. Ann Arbor, O klahoma City, OK 73127. 

DO IT YOURSELF 

REPAIR COLOR TV'S . No experience needed. 
Write, Publications, Box 517D, Brea, CA 92621 Stamp 
appreciated. 

BUILD YOUR OWN BUGGING DEVICE. Quite 
small, transmission to any FM radio. Plans and parts 
list $2.00, or complete kit for beginners $16.95. Send 
to: JRC Electronics Corp., Box 711 -C, Glen Ellyn, IL 
60137.. 

FREE Encyclopedia Winemaking, Beermaking, Sup- 
plies, Equlpmen,t Ingredients. Vynox Industries, Box 
IC -7498, Rochester, NY 14615. 

LEARN how Elecertic Bills can be Reduced. Proven 
Method. $1.00. Thrasher, 3007 Alameda, Little Rock, 
AR 72204. 

FOR anyone who wants the satisfaction and economy 
of repairing, furnishing and maintaining the furniture, 
in his home. Send $1.50 to FURNITURE, 380 Lexing- 
ton Ave., New York, NY 10017. 

EDUCATION & INSTRUCTION 

USED Courses! Books! Lists 250 SMITH'S, 124 
Marlborough, Salem, MA 01970. 

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, pelase send order and remittance to R. S. Wayner, 
ELEMENTARY ELECTRONICS, 380 Lexington Ave., New York, N.Y. 10017 

EDUCATION & INSTRUCTON- Cenf'd MACHINERY, TOOLS & SUPPLIES MONEYMAKING OPPORTUNITIES- Conf'd 

GET INTO BROADCASTING: Become DJ engineer. PRECISION HAND TOOLS and supplies for tech - 
Start your own station. get free equipment. records. niclans, hobbyists. Buy direct! Quality guaranteed. 
Free details. "Broadcasting," Box 5516 -011E. Walnut Complete illustrated catalog $1.00. Tecra Tools. 
Creek. CA 94596. Dept. A. 3310 South Broadway. Englewood. Colo- 

rado 80110. 
COLLEGE degree by mall, via resume. Education, 

256D Smith Robertson, Beverly Hills, CA 90211. MAGNETS 

LEARN Computer Programming (BASIC or FOR- 
TRAN), Electronics, FCC License, Mathematics, 
through correspondence study. Free information: In- 
termountain Technical Institute, (Room 13), Box 
258. Jerome, ID 83338. 

BASIC ELECTRONIC IDENTIFICATION KIT. 158 
PICTURES OF ELECTRONIC TEMS, 8 "x5 "- $8.50. 
Winton EEN, 130 Linton St., Phila., PA 19120. 

ELECTRICAL EQUIPMENT & SUPPLIES 

FREE CATALOG: Electronic supplies -kite for the 
hobbyist. Low prices. Anklam Electronics, 4709 nth. 
6th St.. Wausau, WI 54401. 

WALKIE TALKIE CRYSTALS -We made great 
buy and we want to share it with you! Special! 
While they last. All 40 channels available -in stock - 
transmit and receive -Fits all walkie talkies $2.95 
PER PAIR, limited time offer! Monitor crystals $3.95 
each. Certified check or money order. C.O.D. ok plus 
postage and charges -ROLIN DISTRIBUTORS P.O. 
Box 436, Dunelien, NJ 08812. 201 - 469 -1219. 

COMPUTER NTERFACE RF MODULATORS. Video 
Monitors. TV Cameras. Free Catalog. Phone or 
Write. 402- 987 -3771. ATV Research, 13 -E Broadway, 
Dakota City, NB 68731. 

REPAIR electric motors! Generators! Alternators! 
Batteries! Build testers! Free details! Modelectric, 
Box 7266, Kansas City, MO 64113. 

FREE FLYER & $1 EXEMPTION CERTIFICATE - 
Ever build a kit that just doesn't work? Well you've 
just built your last. Anthan SUPERKITS are guaran- 
teed to work. 25 entertaining kits. Anthan Electron- 
ic, P.O. Box 1803, Antigonish, Nova Scotia. Canada 
B2G 2545. 

TOP Quality Import Kits, IC's, Parts, WHOLE- 
SALE PRICE. Free Catalog. International, Box 289, 
Getzville, NY 14068. 

B &K test equipment. Free catalog. Free shipping. 
Dinosaur discounts. Spacetron -FL, 948 Prospect, Elm- 
hurst, IL 60126. 

FARMS, ACREAGE & REAL ESTATE 

AMAZING! Colorado and Texas land for $5.00. 
Full details $1.00. The Ant Hill, P.O. Box 8953, 
Houston, TX '17009. 

FOR THE HOME 

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, 380 Lexington Ave., New York, NY 10017. 

GENEALOGY 

ROOTS! ANYONE CAN TRACE FAMILY ROOTS 
. FREE DETAILS. ORCHARD, Box 24R, MA- 

RENGO, IL 60152. 

GIFTS THAT PLEASE 

CASSETTE COPIES AS SOUVENIRS. Your record- 
ing of family, school, church, social club events 
professionally duplicated. 

licated. 
Any number of cassettes. 

, MA 

T- Shirts, 600 designs, Free Catalog. T -Shirt Shop, 
287 Thayer St., Providence, RI 02906. 

GOVERNMENT SURPLUS 

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. 
Government Information Services. Department Ell, 
Box 99249, San Francisco, CA 94109 (433 California). 

HYPNOTISM 

FREE Fascinating Hypnosis Information! Startling! 
DLMH, Box 487, Anaheim, California 92805. 

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. 

MAIL-ORDER OPPORTUNITIES 

100 firms, seek homeworkers, send $1.00. Vincent 
Minor, 14 Willis Ave., P.G., NJ 08069. 

MISCELLANEOUS 

BUMPER Stickers! Details 35e. J. Longo, Jr., 556 
Monges -EL, Hazleton, PA 18201. 

NEW occult products including King Tilt jewelry! 
Free Catalog! World, 7247 -1 Eccles, Dallas, TX 
75227. 

MONEYMAKING OPPORTUNITIES 

$250.00 profit /thousand possible- stuffing- mailing 
envelopes. Offer: Rush stamped addressed envelope: 
Universal -ADVS X16180 Fort Lauderdale, FL 33318. 

FANTASTIC Profits: Mailing Circulars Free 
Samples. Grahamco, DPBX 99371. Tacoma, WA 
98499. 

$180.00 WEEKLY Mailing Circulars. Start im- 
mediately. Everready, 422A Clermont Ave.. Brooklyn, 
NY 11238. 

MAKE YOUR CLASSIFIED AD PAY. Get "How to 
Write A Classified Ad That Pulls." Includes certifi- 
cate worth $2.00 towards a classified ad in this publi- 
cation. Send $1.50 (includes postage) to R. S. Way - 
ner, Davis Publications. Inc., Dept. CL, 380 Lexing- 
ton Ave., New York, NY 10017. 

$2,000 monthly possible stuffing envelopes! Send 
stamped self -addressed envelope! Craft, Box 2230 D. 
Oceanside CA 92054. 

"WIN thousands! Thoroughbred. Harness, Dog! 
Guaranteed. Free report. Finish -A, Box 6226, Toledo, 
OH 43614." 

$83,501.00 FREEBIES WAITING! GOVERNMENT 
DIRECTORY $3.00. PALMER, B1244DG, Phenix City. 
AL 36867. 

$300.00 WEEKLY, Mailing Circulars. Write: 
McGuire, Box 91054, Tacoma, WA 98491. 

$3,000 MONTHLY stuffing envelopes. Details free. 
Northeast Enterprises, P.O. Box 537, Dept. IN, Laurel 
Springs, NJ 08021. 

GUARANTEED $240 WEEKLY! Sparetime- mailing 
circulars. Write: YJCO (EE11), 3469 Pondview, Erie, 
PA 16506. 

WIN cash prizes entering famous national million 
dollar sweepstakes! Free details! Contests, Box 7469 - 
DV, Philadelphia, PA 19101. 

MAILORDER Books, best prices . . . Maelbux, 
18028BD. East Hartford, CT 06118. 

EARN EXTRA MONEY by mail. Proven program. 
Guaranteed. Free details. Moutain Mail Sales, 134 
Hamilton St., Box 459, Welch, WV 24801. 

NEVER WON ANYTHING? ANYONE CAN WIN 
SWEEPSTAKES CONTESTS! FREE DETAILS. OR- 
CHARD, BOX 24SA, MARENGO, IL 60152. 

HOMEWORKERS NEEDED!! $500 /1.000 Stuffing 
Envelopes. Free Supplies. Send stamped self ad- 
dressed envelope. Nationwide Industries. 19602 
Cherrywood Lane. Warrensville Heights, OH 44128. 

$200/6500 every weekend organizing garage sales 
for others. Complete instructions $3.00. Stanley Ger- 
ard, Suite 701. 1012 Davenport Rd., Toronto, Ontario 
MSG 2B9. 

WANT money? Easy ways to make $1500 monthly. 
Result guaranteed. Details 25e. Ippersiel, RR #1C, 
Noelvifle, Ont. POM 2NO. 

HOW To Make Money Writing Short Paragraphs. 
Information free. Barrett, Dept. C21Y, 8 South 
Michigan, Chicago 60603. 

EARN EXTRA MONEY by mail. Proven program. 
Guaranteed. Free details. Mountain Mail Sales. 134 
Hamilton St., Box 459. Welch, WV 24801. 

$490.00 WEEKLY! Immediate income stuffing en- 
velopes. Rush stamped addressed envelope. Gress, 
7214 Lowell Dr., Overland Park. KS 66204. 

HOMEWORKERS NEEDED. MATE EXTRA CASH 
STUFFING ENVELOPES. Wise. 140 N. Ashland, 
Michigan City, IN 46360. 

BIG Profits in Real Estate. Report tells you How 
and Where to Buy Land $1.50. Catalog 25e. Patricia 
Randolph. Box 901. Dover. NJ 07081. 

MAKE 5250 weekly spare time. Send $2.00 for 6 

formulas to Ron Swanberg. 8661 Wintergardens #65, 
Lakeside. CA 02040. 

NEWEST INCOME OPPORTUNITIES! Hundreds 
available. Be independent or earn 100's easily in 
spare time. Rush Base or 25e for exciting details. Ben 
Gee's -2; 288 N. Livingston; Livingston, NJ 07039. 

$1 Investment Pays $50. $50 pays $2500 - Detailed 
Instructions $1.00. Cew Company, 533 Wooster Road, 
Mt. Vernon. OH 43050. 

HOMEWORKERS Needed! $600 weekly addressisng, 
mailing. Ideal for students. Box 1874. Htfd.. CT 
06144. 

LOTTERY. five chances to win $100,0000. Send 
$2.00. Kathco. Dept. A, Box 157 Station "A." Kings- 
ton. Ontario. Canada KIM 6R1. 

FREE BOOK CATALOG' of over 400 selections plus 
two moneymaking opportunities. Capitol Publishing. 
1133 North Noble Street. Chicago. IL 60622. 

ADVERTISING BUSINESS -You own it! $400 first 
week or money back. Write: Action Ad Clock, Room 
AC- 107 -HM, 1512 Jarvis, Chicago. IL 60626. 

MAIL circulars for extra income. Join our unique 
program. Complete setup $2.00. Guaranteed! Send 
check or money order to: Tribune, P.O. Box 3426, 
Cherry Hill, NJ 08034. 

OF INTEREST TO WOMEN 

CASH from Boxtops. Labels. Information 15e. 
Refund Bulletin D. Box 503, Cape Girardeau, MO 
63701. 

PEN PALS 

JOIN North America's leading penpal club. Details 
from Friends Worldwide CP -95/F Anjou, Montreal, 
541K 405. 

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. 

RECORD Telephone conversations privately -auto- 
matically. Leave recorder Unattended. Robert's, 2618 
Elmwood Blvd., Wausau, WI 54401. 

NEED a friend? Fennel? Send $1.00. Whispering 
Echoes. Box 47, Pontiac, IL 61764. 

BORROW $25,000 "overnight." Any purpose. Keep 
indznnite.y! Write: Success Research, Box 29263 -SY, 
Indianapolis, IN 46229. 

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. S. Wayner. 
Davis Publications, Inc., Dept. CL. 380 Lexington 
Ave., New York, NY 10017. 

BEAUTIFUL GIRLS from all continents want cor- 
respondence. friendship, marriage. Sample photos 
free. Hermes -Verlag, Box 110660 /D. 1000 Berlin 11, 
Germain. 

SINGLE? Widowed? Divorced? Nationwide intro- 
ductions! Identity, Box 315 -DC, Royal Oak. MI 48068. 

MORE agir 

THERE IS NO CHARGE FOR THE ZIP CODE -PLEASE USE IT IN YOUR CLASSIFIED AD 
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Classified 
Continued 

PERSONAL- Con$'d 

WIN a $1,000.000. Americans Now Eligible. Enver 
Canada's National Lottery held every second month. 
12x $1,000,000 plus 8x $100,000 given away every draw. 300,000 Prizes. Tickets $12. Send check to Campbell, Box 35410, Vancouver, Canada V6M 4114. 

JAPANESE Girls Make Wonderful Wives. We have large number of listings. Many interested in mar- riage. Only $1.00 brings application, photos, names, 
descriptions, geustionaire, Etc. Japan International, 
Box 156 AA, Carnelian Bay, CA 95711, 

BEAUTIFUL Mexican- Oriental girls Needing Amer- ican Boy -Friends. Free Details "actual" photos. World, Box 3876 -DC, San Diego, CA 92103. 

NO experience -earn $53 /per day at home, guar- anteed. Free newsletter. Spirit Delight. P.O. Box 
100, Dept. 4, Queens, NY 11416. 

"DATE WITH DIGNITY" Professional Matching. 
Drawer 6765, Fort Worth, 76115 (817) 921 -0281. 

FREE: 1,000 LADIES PHOTOS. World's largest Matrimonial Catalog. Postage /Handling $1.00. Inter- 
. contact, Box 12, Toronto, Canada M4A 2M8. 

BEAUTIFUL MEXICAN GIRLS I Friendship, mar- 
riage! Photos, information Free. "Latina," Box 1716 - 
E. Chula Vista, CA 92012. 

BETTER Chance To Win. Join Lottery Club. De- tails $1.00. Dandy Enterprises, Box 1007. Coaldale, 
Alberta. TOKOLO. 

JAPANESE introductions! Girls' photographs, de- scriptions, brochure, details, $1.00 INTER- PACIFIC, 
Box 304 -SC, Birmingham, MI 48012. 

FINANCING! $1,000 -$50,000 available- "overnight." 
Entirely by mail. Any purpose. Repay anytime. In- 
credibly low interest. No collateral, cosigners, special 
conditions. Full information, $1 (refundable). Spec- 
trum. 79 Wall St. -16FR, New York 10005. 

RADIO & TELEVISION 

TV TUBES 36e each. Send for Free 48 page color 
catalog. Cornell, 4217 -W University, San Diego, Cal- ifornia 92105. 

LINEAR AMPLIFIERS, 25 -100 watt solid state. 
OMNIPOI.ARIZED 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 -G5E. Walnut Creek, CA 94596. 

TUBES Oldies, latest. Supplies, components, sche- 
matics. Catalog free. (Stamp appreciated). Steinmetz, 
7519 -EE Maplewood, Hammond, IN 46324. 

DISTANCE crystal set construction handbook-50! 
Coil winding -5W. Catalog 60e. Laboratories, 1477-O. 
Garden Grove, CA 92642. 

SAVE 50% build your own speaker system. Write 
McGee Radio Electronics. 1901 McGee Street, Kansas 
City, MO 64108. 

REMAILING 

MILWAUKEE single, monthly. Details Racomm, 
Box 21954, Milwaukee, WI 53221. 

RUBBER STAMPS 

RUBBER stamps made. Three lines $3.75. Rubber 
Stamps, B1337 -E9, Waldo, AR 71770. 

SCIENCE & CHEMISTRY 

FIREWORKS! Spectacular novelties. Simplified manufacturers textbook. $5.00. Tropic, Box 95M, 
Palm Bay, FL 32905. 

SONGWRITERS 

SONGWRITERS: Exalting offer -poems, songs need- 
ed -Free evaluation- Creative Music Productions, Bo: 
1943 -All. Houston, TX 77001. 

START YOUR OWN BUSINESS 

SELL quality books to libraries, schools, offices, 
government and your friends. Outstanding publica- 
tions that most people need will guarantee an 
above average income. We offer well known publica- 
tions including reference sets. Send for free market- 
ing plan and discount price list to INTERNATIONAL 
PUBLICATIONS. Suite 1006 -EE, 575 Madison Avenue, 
New York, NY 10022. 

GET World's Biggest Wholesale Import Merchan- 
dise Catalog., Details Free. Worldround -P. Medina. 
WA 98039. ' 

PINSTRIPE your way to riches! You can teach 
yourself and make $1000 or more each week. Send 
25e for additional information Sundance Enterprises, 
Box 57945, Webster, TX 77598. 

WATCHES, WATCHMAKING & REPAIRING 

WATCH and clock repairing books, tools, materials. 
Free Catalog. North American, Box 77, EE47, Fox 
River Grove. IL 60021. 
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DXing BCB Fringe 
(Continued from page 70) 

used by a 50 KW station calling itself 
Radio Omega. Omega is owned by EL- 
COR who was the local subcontractor 
involved in the original construction of 
the million watt station back in the mid 

this arrangement may be dropped for 
economy reasons. 

Both Radio Million's and Trans 
World Radio's powerhouses were built 
by Continental Electronics of Dallas, 
Texas. A third Continental customer 
which, listed as 400 KW, can almost be 
classified as super powered is Radio 
Rumbos at Villa de Cura, Venezuela. 
This station is occasionally heard by 

KHZ ID 

530 NB 

1613 RAB 

1670 BGA 

1670 ESM 

1690 MDE 

e /e's BEACON GUIDE 

LOCATION 

North Bay, Ontario 
Rabinal, Guatemala 
Bucaramanga, Colombia 
Esmeraldes, Ecuador 
Medellin, Colombia 

CODE 

1960s. But Radio Million did not use 
Omega's mailing address. Instead they 
announced the San Jose post office box 
belonging to Radio Cadena Nacional 
S.A., the largest broadcast group in 
Costa Rica. RCN was put together in 
the early 1970s during the second ad- 
ministration of (now 'former) Costa 
Rican President Jose "Pepe" Figueras- 
a well known and sometimes contro- 
versial Latin American political figure 
who has been linked to the Bay of Pigs 
by Howard Hunt. It is axiomatic in 
Latin America that when a single 
broadcast giant exists, its true owner- 
ship is tied to the party in power. In 
addition to the Radio Million link, RCN 
is made up of 7 stations listed under 4 
different owners. 

One of the other RCN stations, all 
of which transmit from San Jose, is 
Radio Cucu which at the time of the 
Radio Million test broadcast on 575 
kHz. Approximately a year before be- 
coming Radio Million, the megawatt 
transmitter reportedly tested on Radio 
Cucu's 575 kHz channel. In the sum- 
mer of 1977 Radio Cucu disappeared 
from 575 and the channel was taken 
over by ELCOR's Radio Omega. About 
the same time sources connected with 
Radio Million began distributing re- 
ports that the station had "ceased to 
exist" and the transmitter had been 
shipped to Venezuela. Shortly there- 
after the author picked up Radio Cucu 
on Radio Million's former 625 kHz fre- 
quency. 

South America. It is ironic that the 
web -like world of Costa Rican super 
power experiments finally led to Vene- 
zuela because the only other super pow- 
ered Medium Wave transmitter presently 
operating in the Americas is a 500 
KWer on the Dutch island of Bonaire 
just off the Venezuelan coast. Owned by 
Trans World Radio, and broadcasting 
on 800 kHz (where it is well heard in 
many parts of the U.S.), it still also 
relays Radio Nederland programs dur- 
ing the early evening hours however 

ELEMENTARY 

U.S. DXers on 570 kHz but there is 
some question as to whether it is actu- 
ally using full power. This is a fre- 
quency worth watching. 

Bea 
SMITH! LO CK 

EARN WHILE 
1 1 YOU LEARN 

I Send for 
FREI BOOK 

Locksmithing Insbtote, Dept 1472 - 
Div. Technical Home Study Schools, 

Big opportunities. Big prof- 
its. Earn quickly. Full or 
part time. Learn at home, 
it's easy. Do real jobs: All 
Tools- Materials Sup- 
plied. Accredited member 
NHSC. Lic. State of NJ- 
Appd. for Vet. Send name 
and address for FREE book. 

11h 
Little Falls, N.J. 07424 
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IF YOU'RE WAITING FOR 
SOLDERLESS BREADBOARDS TO BE 

FASTER, EASIER, MORE 
VERSATILE AND LOWER- PRICED... 

Incredibly inexpensive. EXPERIMENTOR 
solderless sockets begin at 55.50' 
($4.00* for the 40 tie -point quad bus strip). 
A spool of solder costs more. 

Microprocessors and other complex 
circuits are easy to develop. Each 
EXPERIMENTOR quad bus gives you 
four bus lines. By combining quads, 
8 -, 12- and 16 -line address and data 
buses can be created, simplifying 
complex data /address circuits. 

Infinitely flexible. Circuits can go in 
any direction, up to any size. All EXPERI- 
MENTOR sockets feature positive inter- 
locking connectors that snap together. 
Horizontally and /or vertically. And un- 
snap to change a circuit whenever you 
wish. 

Easy Mounting. Use 4 -40 screws from 
the front or 6 -32 self- tapping screws 
from the rear. Insulated backing lets 
you mount on any surface. 

EXPERIMENTOR 350. $5.50.46 five- 
point terminals plus two 20 -point bus 
strips. 0.3 "centers; 3/e x 31/2 x 2 ". 

EXPERIMENTOR 650. $6.25'46 five - 
point terminals plus two 20 -point bus 
strips. 0.6 " centers; 3/e x 31/2 x 2'/4 ". 

Mix and match. Use large and small chips 
in the same circuit without problems. 
There are two sizes of EXPERIMENTOR 
sockets with 0,3" and 0.6" centers. 

Full fan -out. A CSC exclusive. The only 
solderless breadboard sockets with 
full fan -out capabilities for micro- 
processors and other larger (0.6 ") DIP's. 

EXPERIMENTOR QUAD BUS 
4, STRIP. $4.00* Four 40 -point 

bus strips. 3/8 x 6 x 
3/4u 

4i 

Designated tie -points. Sim- 
plify translation from bread- 
board to PC- boards or wiring 
tables. 

EXPERIMENTOR 600. 
$10.95' 94 five -point termi- 
nais plus two 40 -point bus 
strips. 0.6" centers; 3/e x 6 x 

2'/4" 

Accepts all standard components. 
EXPERIMENTOR sockets conform to an 0.1" 
grid and are DIP compatible. Also accept 
IC's, transistors, diodes, LED's, resistors, 
capacitors, transformers, pots, etc. 

Easy hookup. Components push in and pull 
out Instantly. Use #22 -30 solid AWG 
wire for jumpers. 

Rugged, dependable construction. 
Sockets are constructed from abrasion 
resistant materials and withstand 100 °C. 
Each one features non -corrosive 
nickel -silver contacts. 

EXPERIMENTOR 300. $9.95* 94 f ive- 
point terminals plus two 40 -point bus 
strips. 0.3" centers; 3/e x 6 x 2 ". 

WHAT ARE YOU WAITING FOR? 
Discover today how solderless breadboarding can save time and money on every circuit you build. Get 

acquainted with EXPERIMENTORTM socketst and how they simplify circuit design, assembly and testing. 
Eliminate the hassles and component damage of soldering. No special hardware or jumper cables 

required, either. And the price is so low, it's hard to believe. 
"Order today. Call 203 -624 -3103 (East Coast) or 415 -421 -8872 (West Coast): 9 a.m. -5 p.m. local time. 

Major credit cards accepted. Or see your CSC dealer. Prices slightly higher outside USA" 
CONTINENTAL SPECIALTIES CORPORATION 

f U.S. Patent No D235,554 

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 Feltham Trading Estate, 
Feltham, Middlesex, England, 01- 890 -0782 Int'I Telex: 851- 881 -3669 

CANADA: Len Finkler Ltd.; Ontario 

CIRCLE 11 ON READER SERVICE COUPON 

'Manufacturer's 
recommended resale. 

Lc 1977, Continental 
Specialties Corporation 
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The Realistic SCT -30 tells it like it is: 

Why 3 heads are better than 2. 
Why 2 capstans are better than 1. 

Why double Dolby* is better than single. 
3 Heads. 

Two independent record 
and play heads eliminate 
the compromises of one 
combined r/p head, and 
the head assembly is 
integrated to eliminate 
azimuth error. The result: 
cleaner sound. The third 
head lets you monitor 

your recording an instant 
after it's made, without in- 
terrupting the program. 
SCT -30 has 3 heads! 

2 Capstans. 

Dual capstans (instead of 
the usual 1) reduce wow 
and flutter to an inaudible 
0.06% WRMS or less, 
and extend the audio fre- 
quency response. SCT -30 
has dual capstans! 

Double Dolby. 

You know the single 
Dolby system cuts noise 
and adds dynamic range. 
But let's examine double 
Dolby. You get Dolby on 
both record and monitor so 
you know exactly what 
your tape will sound like. 

You get a decoder for re- 
cording superb Dolby FM 
stereo. And you get 
simultaneous listening en- 
joyment of the decoded 
broadcast on receivers 
with tape monitoring. The 
Realistic SCT -30 has dou- 
ble Dolby! About $380. 

P.S. - Supertape ®Gold. 
To go with 3 heads, 2 
capstans and double 
Dolby, you need a cas- 
sette tape that will en- 
hance - not degrade - 
performance. That's why 
we design and manufa 

ture Supertape Gold in 
our own Fort Worth fac- 
tory. Like SCT -30, it's a 
playmate you can believe 
in at a price you can 
afford. 

Why Realistic ®? 

Because Radio Shack has 
delivered quality audio at 
sensible prices since 1921, 
its Realistic tape and re- 
corder line can point to 
over 5,000,000 customers 
as living proof of these 
claims. Add after -sale 
service that isn't lip 
service. Add in -house en- 
gineering and manufac- 
turing of much of the 
Realistic line. And ad 
the convenience of 
neighborhood shoppin 
where you get "sound 
talk" from a specialist. 
That's Realistic! 

The nationwide supermarket of Sound 1.M 

Radio Shack is a Division of Tandy Corporation, Fort Worth, TX 76102. Over 7000 locations in nine countries. 
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