
HOME COMPUTERS THAT CAN TALK-AND WORK! 
Page 35 

elementary s EPTEM 

a B ° °B 

Electronics 
c 

$1.25 
IN CANADA 

$1.50 

Solid-state control 
for your appliances 

Custom circuits 
for any purpose 

Make a 
Box ------ 
Antenna 

DX-300 Shortwave Receiver 
enna Tuner 
mote Controller 

ialists HM-179 Two-Meter Mobile Antenna 



FOR THOSE OF YOU WHO ARE HAVING 
SECOND THOUGHTS ABOUT YOUR FIRST CB. 

Move up to the all -new Cobra 
29GTL. It's the third generation of 
the trucker -proven Cobra 29. And 
like the 29 and the 29XLR before 
it, it advances the state of the art. 

Transmitter circuitry has been 
refined and updated to improve 
performance. 

Receiver circuits have been 
redesigned to include dual FET 
mixers, a monolithic crystal filter 
and a ceramic filter to reduce inter- 
ference and improve reception. 

By improving the transmitter 
circuitry the 29GTL keeps you 
punching through loud and clear. 
By incorporating new features for 
better reception everything you 
copy comes back loud and clear. 

So if you're having second 
thoughts about your first CB, make 
your next CB the Cobra 29GTL. 

We back it with a guaranteed 
warranty and a nationwide network 
of Authorized Service Centers 
where factory -trained technicians 
are available to help you with 
installation, service and advice. 

But more important than that, 
we sell it at a price you won't have 
second thoughts about. 

öbra 
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 

TONE ANT 
UNE SAAL 
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ANNOUNCING 
AMERICA'S ONLY 

LAND, SEA AND AIR 
SCANNER. 

Only the incredible, net% 
no- crystal Bearcat 220 Scanner 
tunes in all the real excitement of 
the entire AM aircraft band-plus 
every FM public service 
frequency -with pu ';, button 
ease. 

Now. 
Tune in all the 
real excitement of 
the wild blue yonder, at 
the touch of a button. 

The new, no- crystal Bearcat 220 
Scanner searches and tunes in the entire air- 
craft band. Jets at 30,000 feet. All the tense tower 
talk. Everything is pre -programmed in space -age 
memory banks. 

Only the 7 -band Bearcat 220 Scanner also 
brings home every public service frequency, too. 
Pre -programmed Marine frequencies. Police ac- 
tion. Fire calls. Weather warnings. You name it. 

The new Bearcat 220 has all the features and 
quality Bearcat Scanners are famous for. Track 
tuning. Decimal display readout. Automatic Search 
Selective Scan Display. Automatic squelch and 
lockout. Priority. And much, much more. 

After all, Bearcat invented Scanning. And we'll 
stop at nothing to bring you all the excitement - 
of land, sea, and air. 

EJeC rL Copyright 1979 Electra Company 

BEARCAT 
2Z0 SCANNER 

Follow the leader to real excitement. 
Division of Masco Corp 
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kg') 
MON 

ir'. z 

AUTHORS IN THIS ISSUE 
Jim Fred, Herb Freidman, Larry Fried- 
man, Charles Fullinwider, Charles 
Green, Russ Head, Michael Hofferber, 
Don Jensen, Cass Lewart, Kathi Martin, 
Roger Peterson, John Rasmussen, 
Hank Scott, Walter Sikonowiz, Neil 
Shapiro, Tom Sundstrom, Tom Williams Cover photo by Dave Niedo 

2 ELEMENTARY ELECTRONICS /SEPTEMBER- OCTOBER 1979 



1101 -546 p. -How to Design & Build 
Your Own TV Games ($14.95) 

WOW to D434411 
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INSTRUMENTATION 
& CONTROL SHANVBOC)N 
ENGINEERING 

1035-434 p.- Instrumentation & 

Control Systems Engineering 
Handbook ($19.95) 

An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CL UB 
take of these 24 unique 9!) for 

any electronics books ALL 

(values to$9510) for only SIX 

with a Trial Membership in the Book Club that guarantees to 
save you 25% to 75% on a wide selection of electronics books 

RADIO MANUAL 

Syste1Rs.. Circuits, 
3rd Edam 

rnnsr ruction- 

101.416 p. (8':x 11 "; -Eleo 
Ironic Circuit Desigi Hand- 
book-4th Edition (519.95) 

1113-182 p.- Understanding 
Electronics ($8.95) 
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1082-308 p. -T.V. Field & Bench 
Servicer's Handbook ($8.95) 

1135-256 p. -Radio control 
Manual- Systems. Circuits, 
Construction -3rd Edition 
($9.95) 

295.144 p.- Refrigeration 
($7.95) 

HOW TOOIpLÉ1Ef40 
& TEST, 

SPEAKEp: 

1064-336 p. -How to Design, 
Build, and Test Complete 
Speaker Systems ($10.95) 

1095 -140 p.- Programs in 
Basic for Electronic En- 
gineers, Technicians 8 Ex- 

, perimenters ($7.95) 

PROGRAMS !N BASIC 

-a- FOR E EEC ERONIC ENGINEERS. 

1071 -368 p.-The Complete Hand TECHNICIANS 
& EXPERIMENTERS 

book of Robotics ($12.95) 

1108.294 p -Lases, The 
Light Fantastic ($9.95) 

How to Select &, 

Install Your Own t, 
f 

Spea><er` t- 
.., 

1034 -238 p. -Now tc Select & Install 
Your Own Speakers ($9.95) -' 

1111 -308 p. -How To De- 
sign, Build & Program Your 
Own Working Computer 
System ($12.95) 
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806-420 p. -The Power Sup 
ply Handbook ($12.95) 

1073 -336 p.- Modern Ama- 
teur Radio License Study 
Guide for Novice, Tech- 
nician & General Class ($12.95) 

1076-252 p.- Artificial 
Intelligence ($12.95) 
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1088-322 p. Illustrated Dic- ..- -- 
tionary of Microcomputer 
Terminology (512.95) 

300-420 p.- Dictionary 
of Electronics ($10.95) 
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966 -272 p. -The Complete 
Handbook of Public Address 
Sound Systems ($10.95) 1015 -308 p. -A Beginner's t} 

Guide to Computers 8 
Microprocessors -with pro- 
jects (59.95) 

HOW TO óW ós S 
HYDROW. HONE 

- 1079 -140 p. -How to Build 8 Use 
Low -Cost Hydrophones ($8.95) 
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Facts About Club Membership 
The 6 introductory books of your choice carry publisher's retail 

prices of up to $95.70. They are yours for only $1.99 for all 6 (plus 
postage /handling) with your Trial Membership. 
You will receive the Club News, describing the current Selec- 

tion, Alternates, and other books, every 4 weeks (13x a year). , if you want the Selection, do nothing; it will be sent to you 

automatically. If you do not wish to receive the Selection, or if you 

want to order one of the many Alternates offered, you simply give 

instructions on the reply form (and in the envelope) provided. 
and return it to us by the date specified. This date allows you at 

least 10 days in which to return the form. If, because of late mail 
delivery, you do not have 10 days to make a decision and so 

receive an unwanted Selection, you may return it at Club ex- 

pense. 
To complete your Trial Membership, you need buy only four 

additional monthly Selections or Alternates during the next 12 

months. You may cancel your Membership any time after you 

purchase these four books. 
All books- including the Introductory Offer -are fully return- 

able after 10 days if you're not completely satisfied. 
All books are offered at low Member prices, plus a small 

postage and handling charge. 
Continuing Bonus: lf you continue after this Trial Membership, 

you will earn a Dividend Certificate for every book you purchase. 
Three Certificates.plus payment of the nominal sum of $1.99.will 
entitle you to a valuable Book Dividend of your choice which you 

may choose from a list provided Members 

May we send you your choice of 6 of these practical 
time- and -money - saving books as part of an un- 

usual offer of a Trial Membership in Electronics Book 
Club? 

Here are quality hardbound volumes, each espe- 
cially designed to help you increase your know -how, 
earning power, and enjoyment of electronics. What- 
ever your interest in electronics, you'll find Elec- 
tronics Book Club offers practical, quality books that 
you can put to immediate use and benefit. 

This extraordinary offer is intended to prove to 
you through your own experience, that these very 
real advantages can be yours...that it is possible to 
keep up with the literature published in your areas of 
interest, and to save substantially while so doing. As 
part of your Trial Membership, you need purchase as 

few as four books during the coming 12 months. You 
would probably buy at least this many anyway, with- 
out the substantial savings offered through Club 
Membership. 

To start your Membership on these attractive 
terms, simply fill out and mail the coupon today. You 
will receive the 6 books of your choice for 10-day 
inspection. YOU NEED SEND NO MONEY. If 
you're not delighted, return the books within 10 days 
and your Trial Membership will be cancelled without 
cost or obligation. 

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214 
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ELECTRONICS BOOK CLUB 
Blue Ridge Summit, Pa. 17214 I Please open my Trial Membership in ELECTRONICS 

BOOK CLUB and send me the 6 books circled below. I 

understand the cost of the books I have selected is 

II only $1.99 for all 6, plus a small shipping charge. If 
not delighted, I may return the books within 10 days 
and owe nothing, and have my Trial Membership 

O cancelled. I agree to purchase at least four addi- 
tional books during the next 12 months after which I 

ma cancel my members at any time. 
10 295 300 582 06 931 966 
1034 1035 1064 a e 6 1079 1082 ' 1088 1095 1097 , laa B 1[cf 111 11135 

'1 
Name Phone " 8 / - 1 a7 1 
Address_ George Blandino 

City- 17 Kathryn Drive 
Whippany,N.J.07981 

State Zip 
(Valid for new Members only. Foreign and Canada add 10%.) ES-99 
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You gotta shop around. 

When you tlo,you'll probably Dick CI E. 
You can't afford to settle for 

less when it comes to something like 
electronics training that could 

affect your whole life. 
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When you shop around for 
tires, you look for a bar- 

gain. After all, if it's the same 
brand, better price -why not 
save money? 

Education's different. 
There's no such thing as "same 
brand." No two schools are 
alike. And, once you've made 
your choice, the training you 
get stays with you for the rest 
of your life. 

So, shop around for your 
training. Not for the bargain. 
For the best. Thorough, profes- 
sional training to help give you 
pride and confidence. 

If you talked to some of our 
graduates, chances are you'd 
find a lot of them shopped 
around for their training. They 
pretty much knew what was 
available. And they picked CIE 
as number one. 
Why you should 
shop around yourself. 

We hope you'll shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options 
for the hobbyist. If you're the 
ambitious type -with serious 
career goals in electronics - 
take a close look at what 
we've planned for you at CIE. 
What you should look 
for first. 

Part of what makes elec- 
tronics so interesting is it's 
based on scientific discoveries - on ideas! So the first thing to 
look for is a program that starts 
with ideas and builds on them! 

That's what happens with 
CIE's Auto -Programmed® 
Lessons. Each lesson takes one 
or two principles and helps you 
master them- before you 
start using them! 
How practical 
is the trainbig? 

This is the next big impor- 
tant question. After all, your 
career will be built on what you 
can do - and on how 
well you do it. 

Here are 
ways some 
of CIE's 
trouble- 
shooting 
programs 
help you get 
your "hands -on" 
training... 

With CIE's 
Experimental r 
Electronics 
Laboratory... 

you learn and review the basics - 
perform dozens of experiments. 
Plus, you use a 3 -in -1 precision 
Multimeter to learn testing, 
checking, analyzing! 

When you build your 
own 5 MHz Triggered- 
Sweep, Solid -State Oscil- 
loscope you take your first 
real professional step. You use 
it as a doctor uses an X -ray 
machine - to "read" waveform 
patterns ... lock them in .. . 

study, understand and inter- 
pret them! 

When you get your 
Zenith 19 -inch Diagonal 
Solid -State Color TV you 

simply this: 
All this training takes 

effort. But you'll enjoy it. And 
it's a real plus for a trouble- 
shooting career! 
Do you prepare for 
your FCC License? 

Avoid regrets later. Check 
this out before you enroll in 
any program. 

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

More than half of CIE's 
courses prepare you for the 
government- administered FCC 
License exam. In continuing 
surveys, nearly 4 out of 5 CIE 
graduates who take the exam 
get their Licenses! 
Shop around... but send 
for CIE's free school 
catalog first! 

Mail the card. If it's gone, 
cut out and mail the coupon. If 

you prefer to write, men- 
tion the name and date 
of this magazine. We'll 
send you a copy of CIE's 
FREE school catalog - 
plus a complete pack- 
age of independent 

home study information! 
For your convenience, 
we'll try to have a repre- 
sentative contact you to 
answer your questions. 
Mail the card or coupon - 
or write: CIE, 1776 East 
17th St., Cleveland, 
OH 44114. 

l':utrnl ilmllalrll. 
apply your new skills to some 
real on-the-job-type trouble- 
shooting! You learn to trace 
signal flow... locate malfunc- 
tions ... restore perfect operat- 
ing standards -just as with any 
sophisticated electronics 
equipment! 

When 
you work with a completely 

Solid -State Color 
Bar Generator - 
actually a TV signal 
transmitter -you study 

up to ten different 
patterns on your TV 

screen ... explore digi- 
tal logic circuits ... observe 

the action of a crystal -con- 
trolled oscillator! 

Of course, CIE offers a 
more advanced training pro- 
gram, too. But the main point is 

ELEMENTARY ELECTRONICS /SEPTEMBER -OCTOBER 1979 
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YES ... I'm shopping around 
for the right kind of career training 
in electronics troubleshooting- and 
CIE sounds well worth looking into. 
Please send me my FREE CIE school 
catalog - including details about 
troubleshooting courses -plus my 
FREE package of home study 
information! 

Print Name 

Address Apt 

City 

State . zip__ 

EL- 14 

Age Phone 
(area code 

Check box for G.I. Bill information: 
[7 Veteran Active Duty 
Mail today! 

7 



Build. Rebuild. 
Stack. Rack. 
Solderless breadboarding 
is all so easy 
with A P Super- Strips. 
Build a circuit almost as fast as you 
dream it up. Pull it apart and do 
another -everything's as good 
as new. Any solid hookup wire up 
to #20 plugs right in to connect 
DIPs, discretes and other compon- 

entry. Our Super -Strip solderless 
breadboards give you 840 solderless 
plug -in tie points -both 5 -point ter- 
minal and distribution capability - 
enough capacity to build circuits 
with as many as nine 14 -pin DIPs. 
And the price is right. Nearest 
dealer? We'll tell you. Phone (toll -free) 
800 -321 -9668 right now. And ask for 
our complete A P catalog, The Faster 
and Easier Book. 

A P PRODUCTS 
INCORPORATED 
Box 110C 72 Corwin Drive 
Painesville, Ohio 44077 
Tel. 216/354 -2101 
TWX: 810 -425 -2250 

Faster and Easier is what we're all about. 

Hey, 

look me over 
Showcase of New Products 

Cassette Tape Eraser 
The Robins Non -Electric Cassette Tape 
Eraser erases standard and micro /mini 
cassettes and requires no power or bat- 
teries. This unit can operate practically 
forever with built -in magnets which pro- 
duce a strong demagnetizing field. It 

CIRCLE 50 ON READER SERVICE COUPON 

removes recorded material in two sec- 
onds and the background noise levels 
are reduced to below normal head level. 
It is available at audio salons nationwide 
for about $20.00. For further information 
on this product, write to Robins Indus- 
tries Corp., 75 Austin Blvd., Commack, 
NY 11725. 

Lightweight Magnet 
Edmund Scientific is offering a magnet 
with a 150 -pound pull that won't chip, 
peel or harden. Coated for protection 
against chemicals, it can be used for 
treasure hunting at the bottom of a 
river, a lake or even an ocean! Just tie 
a line to this lightweight magnet (weighs 
one pound) and drop it over the side of 
the boat. There's no telling just what 
metal treasure you might uncover. This 

CIRCLE 45 
ON READER SERVICE 

COUPON 

Edmund exclusive magnet has six strong 
ceramic magnets stacked for strength 
with steel pole pieces, and an aluminum 

(Continued on page 10) 

CIRCLE 13 ON READER SERVICE COUPON 
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YOU ASKED FOR IT 
YOU GOT IT 

DSI QUIK -KITo 
50 HZ - 550 MHZ COUNTER KIT 

95% ASSEMBLED 100% TESTED 
Performance You Can Count On 

FREQUENCY COUNTER APPLICATION: 

Ham Radio - Two Way Radio - CB 

Audio Amplifier & Receiver Repair 
Computer Maintenance & Construction 
A Must for TV - PLL & VTR Repair 

$9995 
includes built -in 

MODEL 3550K Pre -Amp & Prescaler 

550 MHz Frequency Count 

DS! OFFERS THE BEST OF TWO WORLDS .. . 

An unprecedented DSI VALUE ... in a high quality, LSl Design, 
50 HZ to 550 MHZ frequency counter kit. And, because it's 
a DSI innovation, you know it obsoletes all competitive 
makes, both in price & performance. 
With 95% of the assembly completed by DSI, you are only 
one hour away from solving all of those difficult bench 
problems, from adjusting 60 HZ clock -time bases to setting 
the frequency of a 468 MHZ Mobile Radio. 

(800- 854 -2049) (800 -542 -6253) 

Every 3550 QUIK-KIT® PC board is 

factory assembled and tested before shipment. 
The problems of bad LED's, IC's, and 

Capacitors are a thing of the past. No 
manufacturer except DSI offers a 550 MHZ 
frequency counter with ... 8 digits, .5 in. LED's, 
TCXO, 1 HZ resolution and a one year warranty 
on parts fo- under $100.00. We do not 
know how long we can hold this low, low price. 

Model Price Frequency 
Range 

Accuracy 
Over 

Temperature 
@ 

1a6MHz 
@ 

220MHz 
@ 

450MHz 

Number 
of 

Readouts 

Size 
of 

Readouts 
Power 

Requirements 
Size 

3700 $269.95 50Hz - 700MHz Proportional Oven 
.2 PPM 0° - 40 °C IOMV 10MV 50MV 8 .5 Inch 115 VAC or 

8.2 - 14.5VDC 
3 "H x 8 "W x 6 "D 

3500A $199.95 50Hz - 600MHz Oven 
.5 PPM 17° - 37 °C 10MV 10MV 50MV 8 .5 Inch 115 VAC or 

8.2 - 14.5VDC 
2Y' H x 8 "W x 5"D 

3550W $149.95 
50Hz - 550MHz TCXO 

1 PPM 65° - 85 °F 
25MV 25MV 75MV 8 .5 Ineh 

115 VAC or 

I 

8.2 - 14.5VDC 21/2"H x 8 "W x 5 "D 
3550K $ 99.95 

1 HZ Resolution to 55 MHZ 

3550K Kit 

10 HZ Resolution 

$99.95 

to 550 MHZ .1 and 1 Sec. Gate Time Auto Zero Blanking 

3550W Wired $149.95 vrS4 

1 

E55 102 
INC. T -101 Ant. 3.95 T -101 (ncl.) NC DSI INSTRUMENTS, 

AC -9 AC Adp 7.95 7924 Ronson Road, Dept. G AC -9 (i:îcl.) NC 
Shipping, Handling, Ins. 10.00 San Diego, California 92111 Shipping (incl.) NC 
TERMS: MC - VISA - AE - Check - M.O. - COD in U.S Funds. Orders outside of USA and Canada, please add $20.00 additional to cotter air shipment. California residents add 6%Sales Tax. 
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HEY, LOOK ME OVER 
(Continued from page 8) 

frame and bar handle for easy carrying. 
Everything but the 31/4- inch -square 
gripping surface is covered with an 1/8- 

inch-thick, special heat -fused PolyVinyl 
Chloride that protects the magnet from 
corrosion by chemicals, acids, alkalis, 
plating solutions and some organic sol- 
vents. The magnet (No. 71,135) may be 
ordered by mail from Edmund Scientific, 
7782 Edscorp Bldg., Barrington, NJ 
08007. It sells for $19.95. Edmund's 

latest catalog containing five pages of 
various kinds of magnets, can be ob- 
tained free by writing to the same ad- 
dress. 

Programmable Calculator with 
Constant Memory 

A Texas Instruments programmable cal- 
culator, the Programmable 58C, with a 
Constant Memory feature, allows the cal- 
culator to retain program steps and data 
when turned off. The TI Programmable 
58C adds the Constant Memory feature 
to the already powerful capabilities of 

When you're into electronics, 
Calectro is into whatever you 
need - whether it's ideas, 
instructions, or a complete 
supply of parts 

..., . 

7111PZ 
,. .+ Calectro has projects designed for 

you: a "Project of the Month ", con- 
ceived by the Calectro engineering 
department, along with detailed in- 
structions and a list of all the Calectro 
parts you need to build it! 

Calectro has parts and accessories: 
printed circuit materials, tools, meters, 
testing devices, equipment boxes, 
sockets, switches, IC's, transistors, rec- 
tifiers, lugs, fuses, bulbs, wire, connec- 
tors, terminals, jacks, transformers, and 
lots more - everything you need to 
complete your project. And you'll find 
more of the parts you want at your 
Calectro store than anywhere else. 

k 
Switch 

Or 

Calectro has literature: the Calectro 
Handbook -a valuable guide and 
product reference for the experi- 
menter, hobbyist, audiophile, techni- 
cian, and student; plus handbooks on 
semiconductors, circuits, and more! 
Coming soon: a new Calectro Hand- 
book, a compendium of popular 
project ideas. 
Whatever you need in electronics, 
your Calectro distributor is your 
surest, finest source! 

Calectro 
Products of GC Electronics, Rockford, IL 61101 
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the original TI Programmable 58. This 
new feature allows the calculator to re- 
tain data, program steps, and memory 
partitioning information when the unit is 
turned off. The new TI -58C calculator 
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offers the flexibility of user -selectable 
partitioning of memory. This allows a 

maximum of 480 program steps or up to 
60 memories, depending upon a pro- 
gram's requirements. The calculator can 
also use Solid State Software modules. 
The unit comes equipped with the Mas- 
ter Library Solid State Software module 
and may also be used with any one of 
11 other optional modules. Solid State 
Software modules contain up to 5,000 
program steps. The optional libraries 
offer the user access to a large number 
of programs without the need to write 
extensive software on his own. The sug- 
gested retail price of TI's Programmable 
58C is $125.00. Get all the facts direct 
from Texas Instruments Inc., Consumer 
Relations, (Att'n: TI -58C), P.O. Box 53, 
Lubbock, Texas 79408. 

Wrap It Up 
The compact, WSU -2224 wire wrapping 
combination tool does the job of three 
tools at a fraction of their comparable 
prices. The tool wraps, unwraps and 
even strips wire thanks to a unique built - 
in stripping blade. Designed for use with 
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22 -24 AWG (0,65- 0,50mm) wire on 
standard .030 x .060 -inch (0,76 x 1,52 
mm) and .045 -inch (1,44mm) square 
posts. Takes minutes to learn to use 
and makes perfect connections in sec- 
onds without solder. Priced at $12.75 
each, the WSU -2224 is available from 
stock. Write to O.K. Machine and Tool 
Corporation, 3455 Conner Street, Bronx, 
NY 10475. 
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Big Go Around 
Avanti has a unique rotor and control 
system for CB and amateur communica- 
tions. Called the Moonrotor, this new 
space age system is a natural compan- 
ion to its namesake, the Moonraker, and 
the popular P.D.L. Il (Polar Diversity 
Loop) antennas, also made by Avanti. 
Developed with design and production 
specialists at Cornell -Dubilier, the world's 
leading builders of antenna rotors, 
Moonrotor features an advanced sclid 
state control system. A tough aluminum 
housing unit holds a double row 98 -ball 
bearing support system that is driven 
through steel intermediate and rung 
gears by a stainless steel main drive. 
Moonrotor features a four pole high 
torque electric motor with a safe low 
voltage control which provides turning 
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power for the big beams -up to 8.5 
square feet of wind load area. A switch 
actuates precision beam positioning 
on any one of five preselected station 
directions. Both the directional control 
and the special azimuth memory circuits 
select the shortest direction of rotation 
to turn to the desired position. The 
product sells for $129.95. For more in- 
formation on the Moonrotor, write to 
Avanti Research & Development, Inc., 
340 Stewart Avenue, Addison, IL 60101. 

8086 Microcomputer Kit 
Intel now has a complete 8086 micro- 
computer system on a board with mem- 
ory and I/E systems in kit form. This 
stand -alone 16 -bit microcomputer, the 
SDK -86, provides designers and hobby- 
ists with valuab:e hands -on experience 
with Intel's 8086 16 -bit HMOS micro- 
processor. The kit includes an 8 -digit 
LED display, a 24 -key keyboard, and all 
other necessary components from resis- 
tors and crystal to CPU, and can be 
assembled in a day with only a few tools 
and a soldering iron. Once completed 
and connected to a power supply, the 
SDK -86 is ready to go. For data mem- 
ory, there are 2K bytes of 2142 RAM 
which can be doubled by adding devices 
in the board. There is also room for 8K 
bytes of program memory using either 
or both of the keyboard and TTY /CRT 
4K ROM -resident software monitors in- 
cluded in the kit, or a 2716/2316E 

EPROM /ROM combination. There is a 

fully- buffered system bus and 22 square 
inches of the printed circuit for devel- 
oping prototype circuitry. Included in 
the kit is a high -performance 8086 CPU; 
8K bytes of 2316 or 2716 ROM; 2K 
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bytes (expandable to 4K) of 2142 RAM; 
48 parallel I/0 lines implemented 
through two 8255A Programmable 
Peripheral Interface devices; an RS232 
or current loop serial I/O structure im- 
plemented via an 8251A USART; a se- 
lectable baud rate from 110 to 4800 
baud; TTL compatible bus signals and 
parallel I/O signals; 24 -key hex data 
and control keyboard, 8-digit hex dis- 
play, and control implemented through 
an 8279 programmable keyboard /dis- 
play controller; and 256 vectored inter- 
rupts. It sells for $780. For the complete 
facts, write to Intel Corp., 3065 Bowers 
Ave., Santa Clara, CA 95051. 

SUPER DEAL FROM 
SHAKESPEARE 

Shakespeare has announced 'a lim- 
ited, direct- from -manufacturer offer to 
buyers of Super Big Stick antennas for 
the Defender, a CB base station an- 
tenna test instrument. The Defender 
tunes out high SWR, monitors modula- 
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tion and power output, and allows the 
user to select either of two different an- 
tennas without having to plug and un- 
plug clumsy coaxial connectors. The 
normal retail price for this sophisti- 
cated antenna matching and monitor- 
ing system is $99.95, but it will cost 
you cnly $29.95 during this limited - 

time offer. For more details, contact 
the Shakespeare Antenna Co., P.O. 
Box 50623, Columbia, SC 29250, or 
circle number 66 on the reader service 
coupon. 

Chock -full of inde- 
pendent lab test re- 
ports... 
on receivers, tuners, pre - 
amps, cassette decks, 
turntables, headphones 
and phono pickups! 

We report on what 
we found new and 
exciting at the recent 
consumer electronics 
show! 

%We'll show you 
how to make home 
cassette recordings 
designed for play- 
back on the road! 

d'How to choose a 

basic audio system at 
better than bargain 
basement prices! 

AND MORE, MUCH 

MORE -DON'T MISS IT! 
On Sale Thursday, August 30! 

pow... 
ON YOUR 
NEWSSTAND! 
hí -fí stereo 

stereo BL Ne" S 6LJIEJ 
TURNTABLES & CARTRIDGES 
HOW TO COME UP WITH A MU-MATCHED TWOSOME 

FALL FORECAST 79 SPOTLIGHTS ON 
TATACNI A LOCK Al a.m. NEW lj TWA. 

1SSW ASSBR DECK 
TWEED 

CAR TAPE TIPS 
COPTCAEDE VON e C 

INDEPENDENT 

MAT kÑBAC %N nit CAA TEEING 

TEST REPORTS 

......°"` ìlK m. 
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Addaon MiniDisc for theTRS80 

Ilil.n 
ll; 

1 

Dual and triple drives 
also available. 

only 

Q399ó0 
Requires 16K RAM 

Level II BASIC and 
Expansion Interface. 
RADIO SHACK and TRS-BD are Trademarks of land, (:nrporalion Anroh nas nu Irlat.nahrp r,'. PIRCUM DATA r: IMPS ̀ , IN 

[F«IJM 
PERCOM DATA COMPANY, INC. 

Dept. EE 211 N. Kirby Garland, TX 75042. 
Phone: (214) 272 -3421 

To Order Call 1- 800 -527 -1592 
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The °mobile moónraker' by Avanti 

OUTPERFORMS 
THEM 
ALL... 

Outperforms all top, 
center, or base 

loaded antennas 
tested including 

K -40, A/S, Firestik, 
Hustler and Hy -Gain. 

WE GUARANTEE IT! 

Get the facts. See your 
Avanti dealer or write 

for details. 

Avanti engineered to transmit further - give clearest reception!! Low 
S.W.R. across 40 channels! 

Non -magnetic 
chrome plated 
brass 
safeguards 
antenna tuning! 

gaper Ad whip cuts 
signal I Inner 

Hermetically 
sealed. high 
strength. A.B.S 
housing 
protects against 
moisture and 
temperature and 
assures 

pconstant high 
erformance! 

Solid copper 
nil windings - 

delivers all me 
power 

s can radio 
ansmit' 

Silver plated 
connector 
mount - 
strong - low 
resistance - 
consistent . 

performance - 
corrosion free' 

-O" ring seal 
prevents 
moisture and 
water leakage' 

Heavy duty Ill 
mount -- deeply grooved - no strip 
threads - can't 
pull loose 

Available with GIANT MOON (a IATVIV antennas )) MAGNET. Improves recep- 
lion - lowers SWR - in -line 

AVANTI RESEARCH and DEVELOPMENT, INC. connector. 
Sao Stewart Avenue. Dept EE. Anni :ran IL Amos (star 639 aSW 

IN CANADA Lenbrook Industnea. t145 Bellamy Scarborough. Ontario MIH INS 
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CB Transceiver with Looks 
Rounding out the NDI CB line is the PC -100, a mobile, 40- 
channel AM transceiver. Cosmetically cutstanding with satin 
chrome bezel and bright chromed knobs, PC -100 simplifies 
control with dual- function concentric knobs; Volume /Squelch 
on one, RF /Microphone gain on the other. Individual knobs 
are provided for Delta Tune (Clarifier) and Tone control. The 
latter can often prevent annoying background noise. Ignition 
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noise reduction is afforded by ANL or ANL /Noise blanker in 
combination. Instant shift to Channel 9 is provided by panel 
switch. Performance is monitored by back- lighted meter read- 
ing "S /Power Out," by "TX" modulation indicator and by "RX" 
lamp showing receiver status. A photoelectric- cell -controlled 
system controls meter illumination and LED digital readout 
brightness in accord with ambient lighting conditions. PA/ 
Hailer operation is available using auxiliary speaker. Operates 
on 13.8 VDC, positive or negative ground. Suggested retail 
price is $119.95. Write to NDI at 221251/2 So. Vermont, Tor- 
rance, CA 90502. 

The Apple Clock 
Mountain Hardware's new Real -Time Calendar /Clock for Apple 
Il computers keeps time and date in ] ms increments con- 
tinuously for over one year. Calendar, clock, and event timer 
functions are easily accessed from BASC using routines car- 
ried in on -board ROM. Crystal controlled for accuracy. On- 
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board rechargeable battery to keep the clock running during 
computer down times. Software for calendar and clock rou- 
tines, as well as an event timer, are contained in on -board 
ROM. Unlimited applications: Program a morning printout of 
appointments, date transactions, create games in which 
elapsed time is important, time events. Price of the Apple 
Clock is $199 assembled and tested. For more information, 
write to Mountain Hardware, Inc., 300 Harvey West Boulevard, 
Santa Cruz, CA 95060. 

TRS Hard Copy 
Radio Shack, manufacturer of the TRS -80 Microcomputer Sys- 
tem, has introduced a printer that produces hard -copy output 
on 2%- inch -wide aluminum coated paper. The new Radio 
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Shack TRS -80 Quick Printer II prints both upper and lower 
case characters, as well as double -size characters and double - 
spaced characters to allow for special effects such as titling 

(Continued on page 14) 
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Radio Shack: No. 1 Parts Place 
Why Wait for Mail Order Delivery? You'll Find Friendly Salespeople, 

Low Prices and New Items Everyday at Our Store or Dealer Near You! 

Low -Power 
Schottky ICs 

Low 490 As 

100% Prime 
Guaranteed Specs 
These improved versions of standard 
5 -volt logic devices use Schottky 
diode technology for minimum prop- 
agation delay. High speed with mini- 
mum power requirements. 

Type Cat. No. ONLY 

74LS00 276 -1900 .49 
74LS02 276 -1902 .59 
74LSO4 276 -1904 .59 
74LS08 276 -1908 .49 
74LS10 276 -1910 .59 
74LS13 276 -1911 .99 
74LS20 276 -1912 .59 
74LS27 276 -1913 .69 
74LS30 276 -1914 .59 
74LS32 276 -1915 .69 
74LS47 276 -1916 1.29 
74LS51 276 -1917 .59 
74LS73 276 -1918 .69 
74LS74 276 -1919 .69 
74LS75 276 -1920 .99 
74LS76 276 -1921 .79 
74LS85 276 -1922 1.29 
74LS90 276 -1923 .99 
74LS92 276 -1924 .99 
74LS93 276 -1925 .99 
74LS123 276 -1926 1.19 
74LS132 276 -1927 .99 
74LS151 276 -1929 .99 
74LS157 276 -1930 1.19 
74LS161 276 -1931 1.49 
74LS164 276 -1932 1.49 
74LS175 276 -1934 1.19 
74LS192 276 -1935 1.49 
74LS193 276 -1936 1.49 
74LS194 276 -1937 1.49 
74LS196 276 -1938 1.59 
74LS367 276 -1835 1.19 
74LS368 276 -1836 1.19 
74LS373 276 -1943 2.39 
74LS374 276 -1944 2.39 

4000 -Series CMOS ICs 
Type Cat. No. EACH 

4001 276 -2401 .69 
4011 276 -2411 .69 
4012 276 -2412 .79 
4013 276 -2413 .99 
4017 276 -2417 1.69 
4020 276 -2420 1.69 
4021 276 -2421 1.69 
4023 276 -2423 .69 
4027 276 -2427 .99 
4028 276 -2428 1.29 
4046 276 -2446 1.69 
4511 276 -2447 1.69 
4049 276 -2449 .79 
4050 276 -2450 .79 
4051 276 -2451 1.49 
4066 276 -2466 1.39 
4070 276 -2470 .79 
4518 276 -2490 1.49 
4543 276 -2491 1.99 

28 -Range 
Multitester with 

10- Megohm Input 

6 -Digit 
Frequency 

Counter 

Save 
50 °i° 
Reg. itir 
99.95 Save 33% 

995 
95 

Dual FET Input 
5" Mirrored Scale 
Overload Protected 
Polarity Reverse Switch 

v 

4995 
Measures 100 Hz to 45 MHz with 3 
ppm accuracy! Lead zero blanking. 
kHz and MHz decimals. 
22 -351 Sale 49.95 

Pocket Multitester 

Save 20% 

High- accuracy 25 p.A meter with single -knob range selector measures DC 
Volts: 0- .3- 1- 3 -10 -30 -100- 300 -1000 at 10 Megohms. AC Volts: 0- :3- 30 -100- 
300 -1000 at 10 kO per volt. DC Current: 0 -100 µA, 3 -30 -300 mA, 10A. Resis- 
tance: Rx1, Rx10, Rx1000, Rxt Ok, Rx1 M (10 ohms center scale). d3: - 20 to 
+62 in 5 ranges. Accuracy: ±3% DC, .4% AC. 7x51/2x31/8" overall. With 
leads, test probes, batteries. 22 -208 Sale 39.95 

Reg. 9.95 

788 
Just 31/2x21/2x1 Y4° Measures Ab, 
DC volts to 1000; DC current 0 -150 
mA, resistance. 8 ranges. 1000 
ohms /volt. 22 -027 Sale 7.88 

Heavy -Duty 12VDC Power Supply 

Save 16% 
Reg. 59.95 

4995 
Rated &' Amps Continuous! 

Converts 120VAC to 12VDC for poweing high 
power car stereos, CB and other accessories at 
home. Delivers up to 8 amps. 33/4x8x65/6° U.L. 
listed. 22 -125 Sale 49.95 

Variable 0 -24VDC Power Supply 

Ideal for solid -state projects and servicing. Delivers up to 1 

amp with automatic current limiting. Meter reads 0 -25VDC or 
0 -125A. 3 -way binding posts. 37/ex93/16x61/4 :' U.L. listed AC 
operation. 22 -123 Sale 29.95 

Low -Power Static RAM 

PrSave 
24% 

Reg. 189 Under 450 nS 
2.49 Access Time 

Type 2102L. 1024x1 bytes of memory 
in a 16 -pin DIP. Single 5V supply 
operation. Reliable NMOS design. 
276 -2501 . Sale 1.89 

Dual Audio Delay IC 

NEW! 

1095 

Two 512 -stage shift registers for 
echo, reverb, and phase shift 
effects. 16 -pin DIP. With data. 
276 -1761 10.95 

10- Position BCD 
Switch 

NEW! 

2" 
Full 0 -9 binary-coded outputs for 
logic circuits. Fits 8 -pin DIP sock- 
et or mounts on PC board. 
275 -1310 2 99 

LED Bar /Dot 
Driver 

Featured in July 
Popular Electronics 

NEW! 
349 

LM3914N. Ideal for voltage, current 
audio displays. Drives 10 LEDs. Ad- 
justable analog steps, bar or dot dis- 
play mode. 276 -1707 3.49 

4 -Digit 0.5" LCD 

NEW! 

. mMnr » '795 
Includes Socket 
Liquid crystal display with snooze, 
alarm & PM indicators. Direct drive 
requires 5VAC at 10 p.A. 
276 -1230 7 95 

Three 12VDC Motors 

NEW! 

198 t 

PM -type high torque motors op- 
erate up to 10,000 RPM at no 
load. Shaft diameter 3/32" 1/2" 

long. Solder terminals. 
273 -213 1.98 

Come in for Your FREE Copy of 
Our New 176 -Page 1980 Catalog! Radio Prices May Vary at Individual Stores and Dealers f hac k 

A DIVISION OF TAND' CORPORATION FORT WORTH. TEXAS 76102 

OVER 7000 LOCATIONS IN 40 COUNTRIES 



Accurate 
in 

,RF fields! 
B &K- PRECISION 

portable and 
lab DMA 

For field or lab applications, your 
DMM should stay accurate -even in 
the presence of strong RF fields. Most 
DMMs can't pass this test, but the 
B &K- PRECISION 2830 lab DMM and 
the 2810 portable DMM easily meet the 
challenge. 

In addition, both of these instruments 
feature 31/2 digit readout, 0.5% DC 
accuracy, auto -zeroing /auto polarity, 
selectable high -/low power ohms and 
really complete overload protection. 
Special features of each include: 

Model 2830 $235 
AC operation: battery pack optional 
100 AV, 100nA, .0111 resolution 
Reads to 20 amps 
Push button range and function 
selection 
0.5" high efficiency LED display 

Model 2810 -$130 
Battery operation 
standard 
100µV,.010 
resolution 
AC charger optional 
Bright .3" LED 
display 

Available for 
immediate delivery at 
your local B &K- PRECISION 
distributor 

¡ «PRECIS /ON DYNASCAN 
CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 312/889-9087 

l In Canada Atlas Electronics Ontario 
Intl Sis Empire Exp.. 270 Newtown Rd Plainview L I NY 11803 J 
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(Continued from page 12) 

pages or printing headings. Automatic 
"wrap- around" prevents data loss due to 
overf;ow when the text exceeds the maxi- 
mum line length. The printer is software 
selectable for 16 or 32 characters per 
line, and produces 120 lines per minute, 
64 characters per second. Character set 
is a modified subset of ASCII, 96 char- 
acters with upper and lower case, 5 x 7 
dot matrix, with 6 lines per inch vertical 
spacing. It can produce all 32 ASCII 
control codes in addition to codes for 
the printed characters. The Radio Shack 
TRS -80 Quick Printer II is priced at 
$219.00 and is available from Radio 
Shack Computer Centers and partici- 
pating Radio Shack stores and dealers, 
nationwide. It can interface with com- 
puters with RS -232C and 8 -bit parallel 
busses. 

The Benchtopper Case 
Largest in terms of room and capacity 
of all the new cases offered by Conti- 
nental Specialties is CTB -1, The Bench - 

topper Case. This 10 x 3 x 7 -inch grey 
plastic case comes complete with blank 
faceplates and hardware at a suggested 
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U.S. resale of just $11.95. The case 
comes complete with front and back 
fitted aluminum faceplates, four rubber 
feet and all mounting screws. At home 
on the bench or in dressier domains, 
The Benchtopper Case offers the per- 
fect housing for instrumentation, audio 
equipment, amateur and professional 
communications equipment, small com- 
puters and peripherals, intercoms, radios 
and more. For additional information or 
the name of the stocking CSC distributor 
nearest you, call Continental Specialties 
Corporation toll -free at 1-800-243-6077 
or write to 70 Fulton Terrace, New 
Haven, CT 06509. 

Pistol Grip Microphone 
A hand held, noise cancelling micro- 
phone from JMR Systems upgrades the 
communications performance of most 
transceivers or transmitters. The JMR 
Model 45 Silencer is a compact micro- 
phone that utilizes a noise cancelling 
electret capacitor to permit clear, crisp 
voice transmission in noisy environ- 

ments. It features a slim cartridge de- 
sign for maximum noise cancelling 
(more than 15 dB) and a pistol -grip shape 
that places the talk switch and variable 
gain control at your fingertips. It is 
offered in rising frequency or flat re- 
sponse models for radios with or with- 
out voice processing. Incorporating an 
FET transistor amplifier, the JMR Model 
45 Silencer adapts to any, transceiver 
impedance. It is conveniently stored on 
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a velcro pad, or on a standard mounting 
lug. The microphone is compatible with 
CBAM, SSB, GMRS, VHF, amateur radios, 
and Walkie Talkie transceivers The JMR 
Model 45 Silencer sells for $54.95. Lit- 
erature is available on request from JMR 
Systems Corporation, 168 Lawrence 
Road, Salem, NH 03079. 

Digital Pulser Probe 
B &K- Precision's new digital pulser probe, 
designated Model DP -100, is an aid to 
fast analysis and debugging of integrated 
circuit logic systems. The DP -100 gen- 
erates a single pulse in the "one shot" 
mode or a 5 Hz pulse train in the con- 
tinuous output mode. The DP -100 can 
be used alone, or in conjunction with a 
logic probe or oscilloscope. When the 
probe output is applied to a circuit, it 
will automatically pull an existing logic 
low to a high state or an existing high 
state to a low. By observing the circuit's 
output, the user may isolate faulty cir- 
cuits and components. Test energy is 
limited to One-third of the normal power 
dissipation of a good device ensuring 
that circuit damage cannot result. The 
DP -100 is compatible with DTL, TTL, 
RTL, and CMOS logic circuits. Operating 
power is derived from the circuit under 
test, so batteries are not required. The 
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user net is $80. For additional informa- 
tion, write to B &K- Precision, Dynascan 
Corporation, 6460 West Cortland Street, 
Chicago, IL 60635. 
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newscan 
Electronics in the News! 

Can My Baby Hear? 
When a child is born, hundreds of 

questions pop into the new parents' 
minds.- Will he grow up handsome? 
Will she be smart in school? Does he 
have his father's smile? But there's one 
important and hard -to- answer question 
that often goes without a reply: Can 
my baby hear? 

Thanks to a portable, computerized 
testing unit made by volunteers at 
Western Electric's Indianapolis Works, 
parents will be able to answer that ques- 
tion within days after birth. The unit, 
originally conceived by Dr. Philip Peltz- 
man, a research faculty member of the 
University of California's San Fran- 
cisco Medical School, measures the 
brain wave activity of a sleeping infant 
in response to a series of sounds trans- 
mitted to the child through earphones. 
The brain wave is recorded on mag- 
netic tape for computer analysis. A 
hearing professional can determine a 

change in brain electrical activity caus- 
ed when an infant hears a sound. The 
test can be given as early as one day 
after birth. 

"The beauty of this unit," explains 
Dr. Peltzman, "is that it's portable and 
can be built at a fraction of the cost of 
any existing equipment capable of per- 

No, this baby isn't listening to the radio. 
He's being tested for possible hearing loss. 
Using a portable computerized unit built by 
volunteers at Western Electric's Indianapolis 
Works, this Telephone Pioneer volunteer at 
Mt. Diablo Hospital in Concord, California, 
is measuring the brain waves of the sleep- 
ing infant to evaluate his hearing ability. 

forming the same test.' At present, 
commercial equipment can usually be 
found only in major medical centers. 

The development of this unit should 
eventually make it possible for more 
and more hospitals to over this highly 
sophisticated testing. "In addition," Dr. 
Peltzman went on, "the fact that the 
unit is portable and the results can be 
transmitted over th& telephone for an- 
alysis, makes it practical for use in a 
doctor's office or a clinic in a rural 
area." 

Why is Western Electric, a manufac- 
turer of telecommunications equipment, 
making a hearing test unit? To begin 
with, this project involyes volunteers 
not only from Western Electric, but 
from the entire Bell System. Two Pa- 
cific Telephone engineers designed the 
unit, Bell Labs and Western engineers 
worked together to refine it for manu- 
facture, and employees and retirees 
from every Bell System unit have agreed 
to act as volunteers administering the 
program. 

All of this is being done as part of 
the Infant Hearing Assessment -Program 
(IHAP), a project of the Telephone 
Pioneers of America with national po- 
tential. Telephone Pioneers are long - 
service Bell System employees who en- 
gage in a variety of community service 
activities. 

BATTERY -WRAP 

POSITIVE INDEXING 

ANTI -OVERWRAPPING 

BITS AVAILABLE 
FOR AWG 26, 28 & 30 

BATTERY OPERATED 

LIGHT WEIGHT 

BW-2630 
BT-30 
BT-2828 
RB-20 

WIRE WRAPPING TOOL 

MODEL BW-2630 

BATTERY-WRAP TOOL 

BIT FOR AWG 30 
BIT FOR AWG 26 & 28 
TWO NI-CAD BATTERIES 

$19.85 
$ 3.95 
$ 7.95 
$10.75 

"MINIMUM ORDER $25.00. SHIPPING CHARGE $2.00. N.Y. CITY AND 

BATTERIES AND 
BIT NOT INCLUDED 

USA 
FOREIGN 

PATENTS 

PENDING 

ok) 
OK MACHINE & TOOL CORPORATION 
3455 CONNEP_ ST., BRONX, N.Y.10475 U.S.A. 

TELEX 125091 
STATE RESIDENTS ADD TAX 
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Extend your listening\ 
distance with FINCO'S 

new Highest gain 
AUTO FM AMPLIFIER 

,` stereo II 
FINCO'S self contained top of 
the line Auto FM Amplifier 
with variable gain control 

Increases Signal up to 16 Times 
Will Not Overload in Strong Signal Areas 
Provides Crisp, Clear FM Reception 
Switch for FM and AM Reception 
No Adverse Effect on AM Reception 
Extends FM Reception Range 
L.E.D. Indicator Light 
Linear Potentiometer Gain Control 
SOLID State - Dual MOSFET Circuitry 

4la1Fae, 0 " M[tp Write for Catalog - No. 20 -852. Dept. SE 

FINCO THE FINNEY 
COMPANY 

34 West Interstate Street, Bedford, Ohio 44146 
(216) 232 -6161 

/NCO. the C'barnpioIt of all Flectrnn- Independent Service' 
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AMAZING 
DEVICES 

.tl((( PHASERS ))))I. 
PPE- I 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 the jurisdiction of weapons and infernal 
machine control making it unavailable to the public. The device 
is hand -held and looks like a BUCK ROGERS ray gun It is hazar- 
dous H not used with discretion 
PPF1 PLANS $10.00 
I PG-1 INVISIBLE PAIN FIELD GENERATOR - This 
amazing. simple hand -held device is about the size of a pack of 
cigarettes and generates a directional field of moderate to inten- 
sive pain in the lower part of the head up to a range of 50' De- 
vice is simple and economical to make 
IPG.1 PLANS $6.00 IPG1K ALL PARTS $39.50 
IPGIOASSEMBLED 8 TESTED FOR ANIMAL CONTROL$44.50 

LASERS 
HIGH POWERED CARBON DIOXIDE BURNING AND CUTTING 
Complete plans and all parts sources $10.00 
SOLID STATE IR 12 WATTS with built in power supply 
plans $6.00 Complete kit with collimator $4150 
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 
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 highly 
sensitive mike and amp combination capable of 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 
SNP2K ALL PARTS FOR ABOVE 
SNP20 ASSEMBLED 8 TESTED 

LONG RANGE XMTR PLANS 

SEE -IN -THE -DARK PLANS. 

DIRECTIONAL SHOTGUN MIKE PLANS 

SUPER SENSITIVE PARABOLIC MIKE PLANS 

SOUND 8 TELEPHONE OPERATED TAPE RECORDER 

tS CATALOG ON PLANS. KITS 8 FINISHED UNITS 

Send check or money order to 

SCIENTIFIC SYSTEMS, Dept. A10, Boy 716 
AMHERST. N.H. 03031 

57.00 
$49.50 
$79.50 

$6.00 
SS.00 

56.00 
56.00 
55.00 
$1.00 
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BOOKMARK 
BY BOOKWORM 

Learning the 7400's. When you are ac- 
tive building receivers, amps, and other 
similar projects, your experience in logic 
and memory circuits can suffer. Rejoice, 
experimenters, a new book covers the con- 
cepts of light- emitting diodes and displays, 
bussing, flip -flops and monostable multi - 
vibrators, semiconductor memories, regis- 
ters, counters and more! It's all in Logic & 
Memory Experinft nts Using TTL IC's, 
Book 2 by Peter R. Rony and David G. 

Learning to use 
the 7400s. 

Soft cover 
382 pages 
$9.95 
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Larsen. This book is a lab oriented text, 
so plan to invest in a solderless bread- 
board with a built -in or outboarded regu- 
lated 5 VDC power supply. Soon you will 
be an expert in the 7400 series of TTL IC 
decoders, - counters, multiplexers, shift 
registers, memories and arithmetic ele- 
ments in the 7400 series chips. The -text is 
part of the Blackburg Continuing Educa- 
tion Series published by Howard W. Sams 
& Co., Inc., 4300 West 62nd St., Indi- 
anapolis, IN 46268. 

Bookkeepers' Delight. General Ledger, 
the third Osborne & Associates' series of 
BASIC business program books by Lon 
Poole and Mary Borchers, has just been 
published. The book includes program list- 
ings with remarks, descriptions, discussion 
of the principles behind each program, file 
layouts, and a complete user's manual with 
step -by -step instructions, flow charts, and 
sample reports and CRT displays. The pro- 
gram listings in General Ledger are in 
Wang Laboratories' extended BASIC. The 
book describes how these listings can be 

Give your hobby 
computer an 
instant business 
degree. 

Soft cover . 

160 pages 
$15.00 
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made compatible with other versions of 
BASIC. General Ledger has been written 
to share common files with Osborne & As- 
sociates' two other books in the BASIC 

program series: Payroll with Cost Ac- 
counting and Accounts Payable and Ac- 
counts Receivable. General Ledger can 
also be used independently of the other two 
books. Available by direct mail from Os- 
borne & Associates, P.O. Box 2036, Berke- 
ley, CA 94702, or through local computer 
stores and book dealers. 

In the Wall. Thomas Jefferson said that 
nothing is really complicated. "Everything 
can be simplified and understood if the 
right person explains it." In Interior Wir- 

An excellent 
primer for the 
aspiring 
electrician. 

' Soft cover 
119 pages 
$4.95 
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ing, the author, Norman Smithson, is cer- 
tainly the right man. The text is a thor- 
ough manual on the design, layout, instal - 
lation, and maintenance of electrical wiring 
systems designed for the competent lay -, 
man. Interior Wiring begins with funda- 
mentals and procedures of electrical wiring 
and describes the tools needed. There is 
an entire chapter on safety. Other chapters 
deal with design and layout, open wiring, 
knobs, tubes, cable wiring, and conduit 
wiring -rigid conduit installation, as well 
as thin wall and flexible conduits. Pub- 
lished by Sterling Publishing Co., Inc., 2 
Park Avenue, New York, NY 10016. 

Bugbook on PLL. The Phase -Locked 
Loop Reference Book with Experiments, 
written by Howard M. Berlin, covers the 
operation of the phase -detector, voltage- 

Unlock the 
mysteries of 
PLL circuitry. 

Soft cover 
270 pages 
$8.95 
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controlled oscillator, loop filter, frequency 
synthesizers, and monolithic systems for 
both TTL and CMOS integrated circuits. 
In addition, there are over 15 experiments 
that demonstrate the concepts presented 
throughout the book. For this reason, the 
book is useful to the experimenter, hobby- 
ist and CBer who wants to learn by self 
study, or it can easily serve as an addition 
to any of the college courses on control 
systems or linear integrated circuits, espe- 
cially those which have a laboratory sec- 
tion. A strong attempt has been made to 
keep the use of mathematical equations to 
a bare minimum, giving only the essential 
relationships. All calculations can easily 
be performed using a simple pocket calcu- 
lator. Published by E &L Instruments,' Inc., 
61 First St., Derby, CT 06418. 
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DX central 
reporting 

A world of SWL info! 

BY pON JENSEN 

NAVE YOU EVER SEEN The Count? 
You know, he's the spooky looking 

character with the Transylvanian ac- 
cent on the kids' TV show, Sesame 
Street. 

The Count gets his jollies by count - 
ing-"vun cookie, two cookies, tree 
cookies" -this and that. Anything that's 
countable, The Count will count. 

And, for that reason, I'd like to see 
The Count tackle the job of counting 
how many shortwave listeners there are. 

Frankly, it's a tough job, even for 
an old pro like the Transylvania tabu- 
lator. SWLs are not licensed; there's no 
government agency to tally up the 
count. Few radio receivers tune SW 
exclusively, so even manufacturers 
don't have a handle on how many of 
their sets are sold to persons with short- 
wave DXing on their minds. And be- 
cause an SWL may be using a receiver 
that is 20, 30, or 40 years old, who 
knows just how many sets out there are 
benig tuned to programs coming in 
from foreign SW stations? 

Okay, there are people other than 
The Count who make those sort of 
counts, professional poll takers who'll 
ask the right questions of enough folks 
and statistically come up with an an- 

DX Glossary 
DX, DXer, DXing = Distant stations; 

one who listens to distant or hard - 
to -hear stations as a hobby; the hob- 
by of listening to such stations. 

GMT - Greenwich Mean Time, a uni- 
versal time reference equivalent to 
EST +5 hours, CST +6 hours, MST+ 
7 hours or PST +8 hours. 

IRC = International Reply Coupon, 
exchangeable abroad for postage 
stamps of other countries. IRCs are 
a practical way to provide return 
postage to those living abroad who, 
of course, cannot use U.S. stamps. 
IRCs are available at your post office. 

kHz = kilohertz, a unit of frequency 
measurement equivalent to 1000 
cycles per second, formerly expressed 
as kilocycles per second or kc /s. 

SW, SWL = short wave; shortwave 
listener. 

swer. But being pros, they charge, and 
charge well, for their work. 

Info Seekers. For instance, in 1977, 
an unidentified American electronics 
company commissioned the research 
firm of Yankelovich, Skelly and White 
to measure the size of the SWL audi- 
ence. The electronics firm paid a nice 
chunk of change for this survey and, 
understandably, has not made the re- 
sults public information. 

Two years earlier, Radio Canada 
International commissioned a Gallup 
survey of audiences for various major 
international broadcasting stations, in- 
cluding itself. It is a limited purpose 
study and, of course, doesn't tell us 
everything about SWLing that we'd like 
to have known. But, last fall, RCI did 
make the survey public, giving us some 
numbers to consider. 

For instance, how many persons in 
the U.S. adult audience listen to the 
British Broadcasting Corporation's 
shortwave services? The '75 Gallup 
study says there are 710,000 who listen 
once a week or more often; another 
1,278,000 who tune in one, two or 
three times a month plus 2.5 million 
more who listen, but less than once 
per month. Togther they total over 4.5 
million BBC listeners in the U.S. 

The éommissioning RCI placed 
about the same with 2.3 million listen- 
ers who tune ip at least several times a 
month or more and 2.1 million who 
listen, but less than once a month. 

'How do some of the other interna- 
tional broadcasters fare in the 1975 
survey? Considering only the regular` 
listeners who tune a station at least a 
couple of times a month, West Ger-' 
many's Deutsche Welle has pearly a 
million listeners in the U.S. adult popu- 
lation. (If you're a teen, and we know 
many of our SWL friends and readers 
are under 18, you're not even included 
in that tally!) Using the same measur- 
ing stick, Radio Moscow also,has about 
a million regular listeners; Radio Ha- 
vana Cuba over 850,000 and Radio 
Nederland tops the half million regular 
listener figure. 

Insider information suggests that a 
couple of the big shortwave' broad- 
casters will be taking another similar 
count of listenership perhaps about the 
time you are reading this. Whether this 
data will be made public remains to 
be seen. 

These statistics don't, of course, tell 
us everything we want to know about 
our listening hobby -how many of us 
there are out there and who we all are. 
But until The Count gets around to his 
"vun SWL, two SWLs, tree SWLs" 
tally, it's about the best data we have. 

(Continued on page 22) 

THE MEAN 
LITTLE KIT 

New compact 24 -piece kit of electronic tools for 

engiríeers, scientists, technicians, students. exec- 

utives. Includes 7 sizes screwdrivers, adjustable 

wrench, 2 pair pliers. wire shipper, knife, align- 

ment tool, stainless rule, hex -key set, scissors, 2 

flexible files, burnishe4, miniature soldering iron. 

solder aid, coil of solder and desoldering braid. 

Highest quality padded zipper case, 6 x 9 x 

1 -3/4" inside. Satisfaction guaranteed - Send 

check, company purchase order or charge Yank - 

Americard /Visa or Mastercharge. We pay the 

shipping charges. 
JTK -6 TOOL KIT $72 00 

FREE CATALOG 
Page after page of hard -to -find 
precision tools. Also contains 
complete line of tool kits and 
tool cases. Send for your free 
copy today! 

JENSEN TOOLS & ALLOYS 
1230 SOUTt1 pRIEST DRIVE TEmpe. AZ 85281 
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John Simonton's time -proven 
design provides two envelope 
generators VCA, VCO G VCF in 
a low cost, easy to use package. 

Use alone with its built -in ribbon 
controller br modify to use with guitar, 
electronic piano, polytonic keyboards, etc. 

The perfect introduction to electronic 
music and best of all, the Gnome is only 
$59.95 in easy to assemble kit form. Is it 
any wonder why we've sold thousands? 

r 
I I Send GNOME MICRO- SYNTHESIZER Kit 

IS59.95 plus $2.00 postage) 
I 1, GNOME MICRO -SYNTHESIZER 

(Fully Assembled) $100.00 plus $ j tage 

I 1 Send FREE CATAt.aOG 

name: 

address: 

city: 

L 

SI 0 

state: zip: 

BAC,vISA_IC_ card OIL 

Raiik DEPT. 9E 
1020 l0 WILSNINE,001AI1001A CITY. oll 73115 
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New from NRI! 
25"color TV That tunes 
DIAGONAL 

y computer, programs 
an entire evening's 

entertainment. 
Just part of NRI's training in 

servicing TV, stereo systems, video 
tape and disc players, car 

and portable radios. 
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Only NRI home training prepares 
you so thoroughly for the next great 
leap forward in TV and audio...digital 
systems. Already, top -of- the -line TV's, 

feature digital tuning, computer pro- 
gramming is appearing, and new 
digital audio recording equipment 
is about to go on the market. 

NRI is the only home study school 
to give you the actual "hands -on" train- 
ing you need to handle servicing prob- 
lems on tomorrow's electronic equip- 
ment. Because ónly NRI includes this 
designed- for -learning, 25" diagonal 
color TV with electronic tuning, built -in 
digital clock, and computer program- 
mer as part of your training. With this 
advanced feature, you can pre- program 
an entire evening's entertainment... 
even key lock it in to control children's 
viewing. 

As you assemble it, you leárn 
how digital tuning systems work, how 

to adjust and service them. You work 
with the same advanced features 

used in the new programmable 
TV's and video tape record- 

ers. It's exclusive NRI 

training that keeps you 

up with the leading 
edge of technology. 

Exclusive 
Designed -for- 
learning 
Concept 

The color 
TV you build 

as part of NRI's 
Master Course 
looks, operates, 
and performs like 

the very finest com- 
mercial sets. But 

behind that pretty 
picture is a unique 
designed -for- 

learning chassis... 

the only such unit in the world. 

Rather than retrofit lessons to a hobby 
kit or an already -built commercial 
set, NRI instructor /engineers have de- 

signed this television so each step of 

construction is a learning experience. 
As you build it, you perform 

meaningful experiments. You see what 
makes each circuit work, what it does, 

how it interacts with other circuits. You 

even introduce defects, troubleshoot and 
correct them as you would in actual 
practice. And you end up with a mag- 
nificent, big -picture TV with advanced 
features. One you can sell or use in 
your home. 

Also Build Stereo, 
Test Instruments 

That's just a start. You dem- 
onstrate basic principles and circuits 
on the unique NRI Discovery Lab® then 
apply them as you assemble a fine 
AM/FM stereo receiver, complete With 

speakers. You also get practical expert 
ence as you build your own test instru- 
ments, including a 5" triggered sweep 

oscilloscope, CMOS digital frequency 
counter, color bar generator, and transis- 
torized volt -ohm meter. Use them for 
learning, use them for earning as a 
full- or part -time TV audio, and video 
systems technician. 

Complete, Effective ailning 
Includes Video Systems . 

Using NRI's exclusive methods, 
you learn far more than-TV servicing. 
You'll be prepared to work with stereo 
systems, car radios,. record and tape 
players, transistor radios, short -wave re- 
ceivers, FA systems, musical instrument 
amplifiers, electronic TV games, even 

video tape recorders and tape or disc 
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video players. Your training covers just 

about every kind of electronic enter- 

tainment equipment available now or 

in the near future. 
And because NRI has unmatched 

experience gained in over 60 years and a 
million ,students worth of training, your 
course is designed for ease of learning 
and practical utility. You need no pre- 
vious experience of any kind. Starting 
with the basics, exclusive "bite- size" les- 

sons cover subjects thoroughly, clearly, 

and concisely. "Hands -on" experiments 
reinforce theory for better comprehen- 
sion and retention. And your personal 
NRI instructor is always available for 

consultation, ready with explanations, 
answers, and advice. 

Send for Free 
Detailed Catalog... 

No Salesman Will Call 
Get all the facts on this exciting 

course and its potential for you by mail- 
ing the postage -paid card today. Our free 

100 -page catalog includes color photos 
of all kits and equipment, complete 
lesson plans, convenient time payment 
plans, and information on other elec- 

tronics courses. You'll also find out 
about NRI's new Computer lbchnology 

Course that includes 
your personal 

microcomputer. Or Complete Com- 
munications with 2 -meter transceiver 
that gets you ready for opportunities in 
broadcasting, 2 -way radio, microwave, 
and other growing fields. If card has 
been removed, write to 

NR 
NRI Schools 
McGraw -Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

Washington, D.C. 20016 
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DX CENTRAL 
(Continued from page 17) 

Another Look. One of our DX Cen- 
tral Reporting readers has an interest 
in another aspect of the "who- is -out- 
there-in-SWL- land" question. 

Mrs. Grete Osmundsen writes from 
Norway: "I have often wondered why 
DXing is a male -dominated hobby. So 
for the last year I have been trying to 
get in touch with female DXers from 
all over the world. 

"My request for girls in the DX 
hobby to write to me was printed in 
several club newsletters and SWL bul- 
letins all over the world. Quite a num- 
ber of radio stations also mentioned it 
in their SWL programmes or mailbag 

programmes on the air. 
"So far I have received letters from 

70 girls and women from all corners of 
the earth who are listeners to shortwave. 

So, gals, if you'd like to contact other 
female DXers, why not drop a line to 
Mrs. Grete Osmundsen, Grenavegen 7, 
N -5500 Haugesund, Norway. 

What's New. In the last DX CENTRAL 
REPORTING I suggested readers inter- 
ested in tuning for one of the handful 
of private Canadian SW broadcasters, 
Toronto's CFRX on 6,070 kHz would 
have to hurry because there were plans 
afoot to drop this shortwave relay of 
the station's CFRB medium wave sta- 
tion by this autumn. 

Now the word out of Toronto is 
more favorable. The purpose of the 

for the Experimenter! 
INTERNATIONAL CRYSTALS and KITS 

OF -1 OSCILLATOR 

$448 
.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. 0351Q8. 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 
SAX -1 Translator RF Amp 
3 to 20 MHz, Cat. No. 035102 
20 to 170 MHz Cat. No 035103 

BAX -1 Broadband Amp 
20 Hz to 150 MHz Cat. No, 035107 

$5.80 ea. 

$5.80 ea. 

$6.06 es. 

$522 
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. 

Enclose payment with order Ino C 0 t Shipping 
and postage Onside U S Canada and Mexico only) 
will be prepaid by International Prices quoted for 
U.S.. Canada and Mexico orders Only Orders tor 
shipment to other countries will be quoted on re- 
quest. Price subject to change Address orders 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 
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NOW IFOR MC G E E'S 
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 
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UNDERSTANDING 
DIGITAL ELECTRONICS 

265 pages, $3 95 Order ALCB- 
3311. Check or money order. 
Texas Instruments, P 0. Box 3640., 
M /S84 Dept. EE979. Dallas. Texas 
75285. Add sales tax where 
applicable. 

TEXAS INSTRUMENTS 

PITCH 
IN! 

Birth Defects 
are forever. 
Unless you 

HELP 

MARCH OF DIMES 
THIS SPACE CONTRIBUTED BY THE PUBLISHER 

SW relay originally was to serve out- 
lying Canadian audiences, beyond the 
normal range of the medium wave sta- 
tion. This is no longer considered neces- 
sary by the folks at CFRB /CFRX. 

But, recognizing that there is an in- 
terest in hearing the station among U.S. 
and Canadian SWL fan., the station 
decided to renew its SW license and 
continue with its ancient shortwave 
transmitter until it finally breaks down. 

About the first of March, Radio Na- 
cional in Brasilia. capital of Brazil, re- 
turned to shortwave with its interna- 
tional service, including an hour long 
daily English program. It has been two 
years since this popular program was 
on the air. 

The English program, with announc- 
er John Morris, has featured short pro- 
gram bits about Brazil and Brazilian 
music. It is heard on 15,280 kHz, 
beginning at 0200 GMT. 

Listeners' letters are sought by the 
station and the address announced is: 
Radio Bras, International Correspond- 
ence Service, P.O. Box 040340, Edi- 
ficio Venancio 2000, 1st Floor, 70323 
Brasilia, Federal District, Brazil. 

Back Talk. More and more letters 
are arriving from you readers here at 
DX CENTRAL. Keep 'em coming! 

Walter Kunz, Dunmore, PA, writes 
to report some of the stations he's heard 
recently on the air. 

"A few. new ones which 1 have come 
up with lately are Radio Kuwait, in 
English at 1730 GMT on 12,082 kHz; 
SRS, Surinam on 4,850 kHz, from 
whenever the band opens up to' South 
America, about 2330 or so GMT, later 
if you live further west, until 0330 
GMT signoff." Thanks for the report. 

Finally, a letter from Tony Camil- 
locci, Berwick, PA. "In the May -June 
1978 issue of DX CENTRAL REPORTING 
you said there was a shortwave outlet 
in Antarctica called AFAN, the Ameri- 
can Forces Antarctic Network. Can you 
tell me the address of this station? I 
haven't heard it yet but I want the 
address just in case." 

My tip for hearing this one, if you're 
lucky, is to try during the very early 
morning hours, say between about 
0800 and 1100 GMT, during October, 
November and December. 

If you do manage to log this one - 
and be very careful of the identifica- 
tions since other American Forces 
Radio and TV Service transmissions 
can be heard in the 49 meter band - 
reports can go to the following address: 
Station Manager, AFAN McMurdo, 
US Naval Support Force Antarctica, 
FPO San Francisco, CA 96601. 

Good luck and good DXing to every- 
one until next time. 
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"'SORTS HIFl REPORTS P' 
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A biased look at the problems 
of selecting cassette tape 

by Gordon Sell 
'F YOU'RE NOT GETTING the kind of 

audio action you expected from your 
cassette deck don't be too quick to criti- 
cize the machinery -it may not be 
totally at fault. A cassette deck's sound 
can only be as good as the tape that is 
passing across its heads. 

How Tape Tapes. In order to better 
understand what is wrong with your 
set -up you need to know ' how tape 
works. First of all, what is tape? Tape 
is a strip of mylar coated with a thin 
film that is embedded with billions of 
microscopic needles made of a magne- 
tizable material. These needles are lined 
up parallel to the direction of tape 
movement. As the audio signal changes 
polarity and intensity, the needles 
change magnetic polarity and intensity. 
The diagram on this page shows how 
the polarity of the magnetic needles 
varies with the audio signal. 

To record a signal on tape the cas- 
sette deck has a small, powerful elec- 
tromagnet (i.e. tape record head) that 
energizes the needles as they pass by. 
Another head for playback, has a sensi- 
tive coil that picks up the variations in 

This diagram shows how the magnetic nee- 
dies in the tape vary their magnetic polarity 
and sttrength with the incoming audio sig- 
nal. When the signal level is zero, the par- 
ticles are not magnetized; when the signal 
is strong, the polarity is strong in one direc- 
tion or the other. The needles don't move. 

the magnetic field of the passing tape. 
Record and playback heads form the 
indispensable . tape team. 

About Bias: This simple recording 
team works pretty well at low audio 
frequencies but above 10 or so kilohertz 
the response begins to fall off. Up there 
those needles are a little reluctant to 
mfagnetize; they need shaking up so 
that they can follow the high frequency, 
polarity signals. To do this engineers 
have discovered that if you add an 
ultrasonic signal of about 60 to 100 
kilohertz the frequency response im- 
proves dramatically. This signal is called 
bias, and the level of the bias signal is 
critical to achieving good frequency 
response from tapes. 

Most cassette decks, as I'm sure 
you've noticed, have a bias switch with 
two, three and sometimes four positions. 
Some decks supplement this switch with 
a variable bias trimmer. The switch 
positions are usually labled as follows: 
(1) normal, ferric or FeO2 for iron 
oxide (that's rust, in case you didn't 
recognize it) tapes, (2) high or CrO$ 
for chromium dioxide tapes, (3) ferri- 
chrome, and on some of the newer 
decks, (4) metal for the new `pure 
metal tapes.. By putting the switch in 
the correct position for whatever tape 
you aro recording, the machine will 
automátically provide a bias signal of 
the correct level for that tape type -at 
least that's what is supposed to happen. 

Sony not only makes nice tape decks, they 
also make the tapes. This ferrichrome tape 
costs about $4.60 in the C -60 length. For 
more information circle number 54. 

In real life most cassette decks don't 
always provide the correct bias level 
for all tapes of the same type because 
all like -tapes are not equal. Some 
chrome and iron oxide tapes have dif- 
ferent bias requirements from other 
chrome and iron oxide tapes. Most are 
within,.10 or 15 percent of each other 
which isn't close enough for precision 
audio recording. On some of the early 
metal tapes the bias levels vary greatly 
from one brand to the next. With this 
kind of situation it's up to the machine 
to take care Of the problem. 

Back at the Lab. To understand more 
about cassette decks and their biasing 
problems, it is helpful to examine the 
results of our laboratory testing. Each 
year we put dozens of cassettes through 
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Mobile or base 

Want the high performance 
you paid for? Choose a 
professional A/S monitor 
antenna. 12 models, 
one for your exact need. 
Let us send our catalog. 

the antenna 
specialists co. 

"Stripes of 
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CIRCLE 6 ON READER SERVICE COUPON 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

Earn Your 

DEGREE 
by correspondence, while continuinjyour 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home -study instructors. 
Advance as fast as you wish, but take all 
the time you need to master each topic. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.T. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. (We are located at 2500 
S. LaCienega BI., Los Angeles, Calif.) W rite 
to our mailing address shown below for 
Bulletin G -79. 

Grantham College of Engineering 
P. O. Bqx 35499 

Los Angeles, California 90035 
Worldwide Career Training thru Home Study 
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HI -FI REPORTS 
the electronic wringer, and the results, 
especially the frequency - response fig- 
ures, shed some light on the bias situa- 
tion. We have often found that some 
cassette decks get better frequency re- 
sponse from rusty, "low- performance," 
iron oxide tapes than from some fancy, 
five -dollar -an -hour, chromium dioxide 
jobs. It's absolutely mind boggling to 
watch a 500- dollar wonder machine fall 
flat on its anodized aluminum face with 
fancy tape then purr like a kitten with 
a cartridge of plain Jane tape. At first 
we thought the machines were at fault, 
until we tried different brands of tape. 
It soon became clear that one brand of 
ferrichrome was not always equal to 
another even though they were both 
good tapes. 

This doesn't mean you can get away 
with buying cheapo tapes. They are 
often right out of the ballpark and the 
bias level requirement often varies from 
one inch of tape to the next. In a recent 
test of Hitachi's new D -5500 cassette 
deck with automatic, computerized bias 
adjustment we found that with some 
tapes the computer couldn't find a sin- 
gle correct bias level so it just picked 
an average. On some of the two- for -a- 
dollar cheapo tapes the machine de- 
faulted because it couldn't even deter- 
mine a bias level. The cheapo's fre- 
quency response was bumpy but still 
within 3 dB from 20 Hz to 700 Hz 
(700 not 7000) by the time the oscillo- 
scope trace got out to 5000 Hz the sig- 
nal was 15 dB down. The same machine 
was able to tune in a cassette of Maxell 
UD /XL Type I so that the response 
was never more than 2 dB down from 
25 Hz to 20000 Hz, a tribute to both 
tape and machine. 

maxelli II C90 

Maxell's UD /XL Type II is a high- perform- 
ance chrome -type tape, requiring a high -bias 
setting. Their C -60 sells for about $5. Circle 
reader service number 53 for information. 

Two to Tango. While there are many 
features that will affect your cassette 
deck buying decision I will stick to bias 
here. As you might have guessed, I 
wouldn't recommend any deck that 
doesn't have a bias adjustment of some 
sort, preferably it should have a bias 
adjust switch plus a variable bias trim 
control. 

When choosing a machine you have 
to keep the cost of tape in mind. Are 
you always going to use the best or will 
economics force you to buy a lower 
priced type of tape? Be realistic about 
your needs. If you do a lot of recording 
tape costs can mount up fast, and you 
may not have to sacrifice much if you 
match the right tape to the right ma- 
chine. If you want to use low cost tapes 
look around for a machine that tests 
well with them. Most good equipment 
reviews will tell you what tapes work 
best. I've reviewed a few in this column 
in the past. Our laboratory also does re- 
before. Our laboratory also does re- 
views for HI -FI STEREO BUYERS' GUIDE 
and these give in -depth reports about 
tape compatability. 

When it comes to high -performance at low 
cost, TDK's AD, normal bias tapes really 
shine. A 60- minute tape is about $2.90. 

Circle number 52 for more information. 

Check It Out. If you already have a 
machine and want to match the tape to 
the recorder then you'll have to do a 
little bit of experimenting. Go out and 
buy a selection of tapes that fit your 
price restrictions. Be sure' to include 
any types that might be recommended 
by the maker of your machine. Also, 
buy the shortest lengths available, you 
don't need much of each. 

Pick out .a good cut for a test re- 
cording; preferably a demonstration 
record, but if you don't have one, a 
good symphony orchestra recording 
with lots of high- frequency content will 
do pretty well. Record each test tape 
with the same selection and with all 
the controls at the same settings, except 
for the bias control which should be set 
for the tape being used. If there is a 
variable bias control then test each tape 
with the control in a variety of posi- 
tions. This all takes time but it's worth 
the effort. Take notes about each cut 
making sure you note which tape is 
being tested, the bias switch position 
and the setting of the variable bias 
trimmer. 

Don't be surprised if you end up with 
two or three tapes that give equal per. 
formance at the same settings, and 
count yourself lucky that you can use 
more than one tape type. 

(Continued on page 82) 
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September; Octobe- elementary, 1979 

Electronics 

by Charles Green 

Capture the technology that drove a generation wild! 

D 
[JRING THE ROARING 20's, the crystal 

set graduated from the experi- 
menter's oatmeal box -breadboard, 

to wood- cabinet construction, as the 
quality of radio station broadcasting im- 
proved enough to interest the entire 
family. The crystal receiver was moved 
to the living room from the basement 
laboratory, and therefore had to appear 
attractive, as well as operate properly. 
The style of radio cabinet construction 
resembled the popular style of furniture 
of that era -heavy, ornate wood with a 
walnut veneer finish. 

You can build a crystal set receiver 
similar to the ones in use during the 
twenties, a wood cabinet model with a 

lift -up lid as shown in the photos. All 
of the circuit components are mounted 
in the back of the front panel like the 
old -time receivers. 

The Receiver Circuit. The crystal set 
uses two hi -Q spiderweb coils with vari- 
able coupling in a two -circuit tuner for 
maximum selectivity and sensitivity. 
Antenna signals at J1 are series -tuned 
by CI /L1 for maximum RF gain. L1 
acts as the primary winding of a tuned 
RF transformer, with L2 /C2 as the 
tuned secondary. Coupling is variable 
for best selectivity. Dl detects the sig- 
nals, and the audio is fed to the head- 
phones at J3. 

Cabinet Construction. As you can 

Follow the exploded 
parts diagram on the 
next page for assem- 
bly of the mounts for 
L1 and L2. The pic- 
ture at left gives a top 
view of the assembly, 
while the drawing 
gives a side view. If 
your variable capacitor 
doesn't have a tapped 
hole for the spacer 
screw, drill an 1/s -inch 
hole in its side, and 
use self- tapping screw. 

see in the photos, the design of >rhe 

crystal s'et cabinet is similar to the old 
radios of the 20's. The top and bottom 
wood sections extend outward from the 
cabinet sides and have rounded edges. 
The top section is used as the cabinet 
lid, and is held on to the back of the 
box with two metal hinges. A section of 
black plastic is used for the front panel 
in place of the bakelite used by the early 
constructors. If black plastic is not 
available, you can substitute black - 
painted hardboard. 

Begun construction of the cabinet by 
cutting the wood sections to the sizes 
indicated in the construction drawing. 
Then fasten the sections together with 
small finishing nails and glue. The front 
panel should not be fastened, but should 
be able to move free in or out of the 
cabinet. Position the corner moldings, 
before glueing them. Notch the top of 
the rear panel to allow clearance for 
the metal hinges. 

After construction of the cabinet is 
completed, check for any rough edges 
and sand, the wood surface. Then stain 
or paint the cabinet. Our model has a 
walnut stain with a clear plastic finish. 

Spiderweb Coil Construction. As 
shown in the drawing of the spiderweb 
coil form, there are seventeen "vanes," 
7A -inch long, and each approximately 
1/4-inch wide, , positioned around the 
perimeter of a 35A -inch disc. The coil 
form is made from the type of sheet 

ELEMENTARY ELECTRONICS /SEPTEMBER- OCTOBER 1979 25 



20'S RECEIVER 

plastic used for printed circuits (but 
without the copper coating) and is ap- 
proximately 1/16 -inch thick. 

The easiest way to start construction 
of the coil forms, is to trace the outline 
of the spiderweb coil form drawing and 
then temporarily paste the tracing onto 
the plastic sheet. Fasten the plastic sheet 
firmly in a vise, and then cut out the 
vanes with a hacksaw. Remove the 
tracing paper from the pastic, and 
round off any rough edges with a file. 

Carefully drill two small holes at the 
center of the coil form, and mount 
two solder lugs. Wind as much #28 
enameled magnet wire around the coil 
forms as possible (winding over one 
vane, then under the next, etc.) and 
solder the wire ends to the solder lugs. 
It is not necessary to count the turns of 
wire, as the coils can be pruned later 
after testing in the receiver. 

Receiver Circuit Construction. All of 
the receiver components are mounted 
on the black plastic front panel. The 
layout of the parts is shown in the 
photos. Start construction by taping a 
section of graph paper to the panel and 

LI VARIABLE COUPLING 
DETAILS 

FRONT PANEL' 

PARTS LIST FOR CABINET 

A, D -lid and base; 61/4 -in. 91/4 -in. x N -in. 
pine board. 

B -metal hinget; 1 -in. x 2 -in. (2 needed) 
C -rear panel; 73/4 -in. x 41/2-in. x 1/4 -inch 

plywood 
E -front panel; 73/4 -in. x 41/2-in. x 1/4 -inch 

black acrylic plastic 
F -front panel brace; 41/4 -in. x 1/2-in. x 1/4 -in. 

pine strip (2 needed) 
6 -front corner molding; 41/2 -in. x 1/2-in. 90° 

corner molding (2 needed) 
H -side panels; 41/2 -in. x 51/4 -in. x 1/4 -in. ply- 

wood (2 needed) 
I- rubber feet (4 needed) 
J -panel bushing to fit coupling rod "L" (may 

be obtained from a discarded potentiometer, 
as can rod "L ") 

CORNER DETAILS 

K- coupling rod tensioner; 2 -in. x 1/rin. x 

1 /16 -in. -thick sheet aluminum 
L- coupling rod; 1/4 -in. diameter potentiometer 

shaft (one side flat), at least 3- inches long 
M -coil mounting stock; 2 -in. x 1/4 -in. x 1h -in. 

pine stock (Ll) 
N -coil mounting stock; 51/2-in. x 1 -in. x 

pine stock (L2) 
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locating the mounting holes for the 
components. Install the two tuning ca- 
pacitors (C1 and C2) on the panel after 
making allowances for the diameter of 
the tuning knobs. 

Next, drill a hole for the shaft bush- 
ing of the LI variable coupling rod (L). 
The one on our model came from a 
discárded volume control, with a three - 
inch flat (on one side) shaft Bend a 
section (K) of sheet aluminum (after 
drilling a hole to fit the bushing) to fit 
against the flat side of the shaft, and 
install the metal tensioner and bushing 
on the panel. The }petal section is re- 
quired to keep the coupling rod from 
rotating as it is pushed in and out.' Drill 
a hole to fit the shaft near one end of 
a block of wood (Section M in the 
cabinet construction drawing detail) 
and install a set screw to hold the shaft 
in place. Install the block of wood with 
two screws and nuts on to the spider - 
web coil Ll and insert the rod end into 
the panel bushing. Make sure that the 
coil can be pushed freely in and out to 
vary the coupling. 

Install the other spiderweb coil (L2) 
on a wood section that is mounted on 
the rear panel with spacers and screws. 
The mounting of the wood section will 
depend on the size and shape of the 
variable capacitors in your model. The 
two spiderweb coils should be posi- 
tioned so that they are approximately 

A/4 -inch apart when the coupling rod 
is pushed all the way in. The wood 
section on our model was supported by 
two screws set in 11 -inch metal 
spacers mounted on tapped holes in 
the rear of the two tuning capacitors. 
If the two capacitors in your model 
can not be used in this way, increase 
the length of the wood section and the 
mounting screws as necessary and 
mount the wood section in the back 
panel. 

Install the remaining parts onto the 
front panel as shown in' the photos. 
If necessary, file down the head of the 
crystal cup screw to allow proper seat- 
ing of the crystal. Wire the components 
as shown in the schematic. Use flexible 
stranded wire for the leads to Ll, and 
position them so that there will be no 
interference with the tuning capacitors 
as L1 is moved in or out. Install solder 
lugs as required on all of the corn - 
ponents, and use bare solid wire for 
the connectons (for an antique wiring 
look; make square corners). 

Next, install the knobs on the con- 
trols. Old -style knobs can be found 
at flea markets and hamfests. If none 
can be found, do what the old experi- 
menters did -make your own. The big 
tuning knobs can be made with painted 
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cardboard discs cemented onto the 
back of small plastic knobs. Fahne- 
stock clips can be used in place of the 
terminals (JI, J2) on our model, and 
also in place of J3 for the headphone 
connections. Install the front panel on 
the cabinet and make sure that the 
spiderweb coils do not touch the top 
lid or bottom of the cabinet. 

Operation. A good outside antenna 
and a good ground connection are re- 
quired for best results with a crystal 
set receiver. There is no amplification 
as in vacuum tube or transistor radios, 
therefore the stronger the reception of 
the radio waves, the louder the signals 
will be. If you are located near a high - 
powered radio transmitter, an inside 
antenna will work. For more distant 
stations, an outside antenna, 25 -feet or 
longer will be necessary. The mail 
order radio parts houses will be the 
best source for antenna kits. The ground 
connection can be made to a cold 
water pipe, or to a metal rod driven 
into the ground. 

For ease of adjustment in the initial 
test of the receiver, connect a German- 
ium diode (1N34A or equiv.) in place 
of the crystal detector, Dl. Plug a 

set of 2000 -ohm earphones into J3 
(low impedance stereo -type earphones 
will not work), and connect the an- 
tenna to J1 and the ground to J2. 

Tune Cl and C3 for a received 
station, and then adjust the L1 coup- 
ling for best selectivity. Retune Cl and 
C3 for best signal strength, and then 
readjust the L1 coupling. All of the 
controls interact, so it will regt ire 
several tuning adjustments for optimum 
received signal audio volume. After a 

Here's the same view of the cabinet as in 
the drawing on the previous page. Be sure 

that the front panel slides in smoothly. 

station is tuned in, remove the German- 
ium diode without disturbing the tun- 
ing settings and then try your luck in 
finding a sensitive spot on the crystal 
with the catwhisker (like the old radio 

pioneers did). Compare the received 
volume with that of the germanium 
diode -you may be surprised at the re- 
ception you get. Now, if only we could 
find an antique radio station . . . 

This is a full -scale template for cutting the coil forms. Cut it off the page carefully, 
and temporarily fasten it to the plastic coil form stock, and make your cuts. Repeat 
this process again for the second coil form as well. After both forms are cut, compare 
them to make sure that there are no differences between the two -they should be made 
(and wound) as identically as possible to assure you of a proper match and optimum 
performance. Use number 28 enameled wire for the coil windings, and leave room at the 
beginning and end of the coils for connections to the solder lugs which you'll use later. 

ANT" 
JI 

LI 
VAR. 

COUP 

ANT 
TUNE 

CI 
365pf 

G ND 
J2 

COUPLING 
ROD 

CRYSTAL DET. 
DI 

PHONES 
J3 DETECTOR 

TUNING 
C2 
365pf 

C3 
1000pf 

PARTS LIST FOR RADIO 

CI, C2- 365 -pF variable capacitor (Calectro 
#A1 -227 or equiv.) 

C3- 1,000 -pF mica capacitor, 25 -VDC or better 
Dl- crystal detector /catwhisker assembly 

(available from Modern Radio Labs, Box 

1477, Garden Grove, CA 92642) 
11, J2- spring binding posts or Fahnestock 

clips 

Need parts? Find them in 
HOBBY MART -page 80 

J3 -2- conductor phone jack 
L1, L2- antenna coils (see text) 
Mlsc.- 2,000 -ohm headphones, 200 -feet of #28 

enameled magnet wire, 11/2-inch al minum 

spacers (2), 1/16 -in. -thick sheet plastic 
for coil forms, 1N34A diode for initial 
testing, knobs, solder, hookup wire, stain, 
varnish, etc. 
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S¢¢ The Newest In Quality Electronics You 

A Super -Accurate Digital 
Alarm. The ideal choice for a 
'first kit' - with snooze fea- 
ture, AM and PM indicator, 
12 or 24 hr. format and pleas- 
ant green -blue digital dis- 
play. Budget priced, too! 

Custom Car Accessories like the Heathkit GC -1406 Digital 
Quartz Car Clock shown, or it's companion car clock with trip 
timer and stopwatch functions for the rally enthusiast, are easy 
and fun to build. And you have the quality and dependability 
in custom car accessories you can show -off with pride. Now 
you can choose one of these fine car clocks, a windshield 
wiper delay, a deluxe mobile siren and P.A. system, an ultra- 
sonic intrusion alarm, an electronic speed control or a cab - 
to- camper intercomm - all in money- saving kit form you can 
build, service and install yourself. 

Super Coinshooter! The GD -1190 is Heath's 
finest metal locator with adjustable 
discrimination and push- button 
tuning that rejects junk and 
finds coins. 

For Treasure Hunters! 
The Heathkit GD -348 finds 

buried metal objects with it's 
sophisticated "induction-balance" 
system. The tone from the built -in 
speaker grows louder as you pin- 
point your find - or you can use 
the front panel meter or optional 
headphones. 

Radio Control Gear 
You Can Depend On! 
From the leader in 
R/C development. 
See this new 8 -chan- 
nel, open gimbal 
transmitter with 
Heath's instant plug - 
in frequency change 
feature...all Heath 
firsts!... plus sensa- 
tional savings on 
complete systems 
and R/C Starter Sets. 

A Doorbell That Plays 
Your Favorite Tune! 
A fun way to greet 
guests with any 16- 
note tune you pro- 
gram - and you can 
even add remote 
speakers! 

Low -Cost Home Security with this Heathkit 
GD -600 Photoelectric Lamp Switch. Turns your 
lamp on at dusk - off at daylight, for that 
'lived -in' look when you're away from home. 

Learn To Service and Maintain Your Car's 
Electrical System with this newest Heathkit 
Automotive Electrical Continuing Education 
Program.Think of the money you'll save when 
you really understand how your car's elec- 
trical system works and how you can service 
it. This 4 -part self -learning program takes you 
through electrical principles, starting and 
charging systems and accessories and body 
electrical...all at your own pace and at 
lowest cost. 

Learn How To Use Electronic Test Instruments 
with this new Heathkit self -learning program. 
A progressive 4 -part program using Heath's 
famous programmed instruction with audio 
and visual aids for maximum efficiency. Learn 
to use electronic meters, oscilloscopes, fre- 
quency generators and special measuring 
instruments. 

Build Your Own Custom Stereo And Get Heath 
Quality Plus System Savings! Choose from Heath's 
complete line of quality audio products for the kind 
of custom sound reproduction you want.. :from 
the newest and finest professional rack -mounted 
components to a full range of super -value com- 
ponents including: receivers, tuners, amplifiers, 
pre- amps., custom control systems, speakers, 
and name -brand turntables and cartridges - all 
available individually at low catalog prices or at 
money- saving system" discounts. 

...... s o 
A 1A 

Choose from the nearly 400 quality Heathkit products for home or 
business. including the world's finest values in amateur radio equipment, 

complete personal computing systems and educational programs 

Every Heathkit product is backed by world- famous technical service and counsel -plus sales 
and service facilities at 54 Heathkit Electronic Centers" coast -to -coast 

( *units of Schlumberger Products Corporation). 
See the white pages of your phone directory for the center nearest you. 
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HEATHKIT® 
CATALO 
Have you seen a real computerized, digital home weather station 
... or a precision electronic scale for your batiroom ... or ad- 
vanced educational programs that let you learn electronics or au- 
tomotive maintenance at home... or a totally broadbanded ama- 
teur radio transceiver ... or the world's only programmable color 
TV with fully automatic antenna rotor^ 
If you haven't, send for a free Heathkk 
Catalog. 

'.!'./ 

You'll see nearly 400 unique elec- 
tronic products - the latest tech- 
nology, the newest features, the 
best values. The kind of quality 
products Heath Company has 
been offering for some 60 years! 
It's fascinating reading. But 
the excitement doesn't stop 
there. 
These sophisticated products are 
easy to build kits. Illustrated step -by -step 
instructions guide you and detailed ex- 
planations help you learn how the product 
works from the inside out. It's fun, easy 
and educational. 

SAVE 
'159"` 

on Mr "wise' 
Modulus, S4rrri 

sr.l.m -- Soo "gyps t1 

...all in this 
FREE CATALOG - 

_get yours now! 

If coupon is missing, write: 
Heath Company, Dept. 139 -570 
Benton Harbor, Michigan 49022 

ELEMENTARY ELECTRONICS 

SEND FOR YOUR FREE COPY TODAY! 
HEATH 

Schlumberger 
Heath Company, Dept 129 -570 
Benton Harbor, Michigan 49022 

' Please send me my FREE Heathkit Catalog. 
II am not currently receiving catalogs. 

IName 

1 Address 

City State 

' 

1 
1 

CL-704 Zip 
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Add a new dimension to your culinary artistry - 
let tour electronic chef command your appliances 

by Cass Lewart 

Here is an inexpensive project -the 
cost of parts is under $10 -which 
will make many of your kitchen 

appliances perform better then they 
were originally designed to. It is a 
motor speed c !ntrol combined with an 
optional automatic on- off -on -off cycl- 
ing pulser /interruptor. The pulsing fea- 
ture is particularly important for kitch- 
en blenders, mixers and food proces- 
sors. The short pause, during which the 
annliance stops, allows you to see the 
progress of the food preparation. You 
can th'n stop before your food proc- 
essor grinds and mashes everything to 
bits. Modern kitchen appliances fre- 
quently opelrate at such high speeds, 
that a few seconds difference in run- 
ning time can transform an exquisite 
meal into meat loaf. Many appliances 

such as blenders also mix the food 
better when operating with an on -off 
cycle, which prevents the food from 
sticking to one side of the bowl. It 
should be noted that the duration of 
both the "on" cycle and the "off" cycle 
in the 'Kitchen Helper can be adjusted 
separately. The continuously variable 
speed /dimmer control used in conjunc- 
tion with the pulser adds another de- 
sirable feature to many of your ap- 
pliances. The pulsin,; /interrupting fea- 
ture can also be bypassed by flipping a 
switch, and the Kitchen Helper becomes 
a regular variable -speed or light dimmer 
control for your power tools, Christ- 
mas lights, Halloween pumpkins, etc. 
In fact, you may have trouble deciding 
between the kitchen and the work 
bench, as to where it should be kept. 

TI 

RI 
Perfboard construction 
is the preferred me- 
thod for building the 
Kitchen Kontroller, be- 
cause some compon- 
ents vary in size de- 
pending on working 
voltage and manufac- 
turer style. An IC 
socket is recommend- 
ed to prevent damage 
to the IC from solder- 
ing. Be sure to iso- 
late the circuit board 
from the cabinet. 

R5 
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Don't fret too much, build a pair! 
How It Works. The schematic dia- 

gram consists of two distinct sections: 
The low -voltage on -off pulser with a 
heart made out of our old friend -the 
555 timer (ICI ), and the high -voltage 
section, consisting of a 600-watt/110- 
volt Triac speed control. A small lamp 
(L 1) and a photocell (PC) tied to- 
gether; apt as a light .coupler by sepa- 
rating the high and low voltage sec- 
tions. When the timing circuit puts a 
voltage across the lamp (L1), it lights 
up, the resistance of the photocell de- 
creases, and the Triac conducts. Po- 
tentiometers R5 and R6 control in- 
dependently the "on" and "off" cycles 
of the timer, with time on- 1.1xC4xR5, 
and time off- 1.1xC6xR6. With the val- 
ues chosen for resistors and capacitors, 
the "on" and `off" cycles can be set 
between 0 and 5 seconds. Switch Si, 
when closed, bypasses the timing sec- 
tion of the circuit. Power for the low - 
voltage section is provided by trans- 
former Ti with the associated rectifier 
bridge. (Z1) and capacitor C3. 

The high -voltage section of the cir- 
cuit is a standard Triac motor speed/ 
dimmer control for lights and appli- 
ances up to 600- watts. Capacitors Cl 
and C2, resistors R1, R2, R3 and the 
photocell resistance, set the firing point 
of the Triac, and vary its duty cycle 
for conduction. Potentiometer R1 is 
used as the speed /dimmer control, and 
neon light NE provides the hysteresis 
required by the speed control circuit 
for smooth operation. 

Construction. The circuit can be 
built easily on a 21/2 by 31/2-inch perf- 
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If you decide to put 
together more than 
one Kitchen Kontrol- 
ler, it might be a wise 
idea to investigate the 
bulk prices for com- 
ponents offered in the 
HOBBY MART section 
at the back of the mag- 
azine. The dimmer 
feature, coupled with 
the slow pulse timer 
can be a real bulb - 
saver with photo -flood 
lamps, and other high - 
wattage / high -priced 
lamps. Be sure not to 
exceed the load rating 
of your Triac in use. 

board, using point -to -point wiring. No 
special Wiring precautions are neces- 
sary, except for the section of the cir- 
cuit which carries AC voltage. It should 
be well -insulated, and kept away from 
the rest of the circuit and the cabi- 
net. We strongly recommend using a 
3 -prong cable and jack, with the ground 
wire connected to the cabinet. The light 
coupler consists of the photocell and 
the lamp tied together with black elec- 
trical tape. Make sure that the active 
side of the photocell faces the lamp, 
and that the photocell pins do not 
touch the lamp wires. 

The "on" and "Me' controls, 115 and 
R6, can be mounted externally on the 
case, or internally on the perfboard. 
Mounting them inside makes for neater 
appearance, but changing the timing 
becomes a chore. We found that 3- 
seconds "on" and 2- seconds "off" were 
optimum for most applications. 

Operation. Operation of the Kitchen 
Helper is very simple. Plug it into an 
AC outlet, and plug your appliance 
into jack JI on the case of the Kitchen 
Helper. You can vary the speed or 
brightness -if you use it as a dimmer - 
with Rl. If you don't need the pulsing 
feature flip switch SI. That's all there 
is to it! Bon apetit! 

C1, C2 -0.1 -, F, 200 -VDC tubular capacitor 
C3- 220 -AF, 25 -VDC electrolytic capacitor 
C4, C6-4.7-,15, 35 -VDC electrolytic capacitor 

C5- 0.01 -AF, 35 -VDC mylar capacitor 
D1- 1N4000 diode 
11 -3 -prong AC appliance receptacle 
L1 -6 -volt pilot lamp, low current -type 

NE -NE -2 neon lamp 

PC -CdS photocell (Radio Shack #276 -116 or 
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Need parts? Find them in HOBBY MART -page 80 

PARTS LIST FOR KITCHEN KENTROLLER 

equiv.: 
41 -Triac rated @ 200 -volts @ 6- Amperes 

(GE -X12 or equiv.) 
R1- 50,C00 -chm, linear taper potentiometer 
R2 -4,7GO -ohm, 1/2 -watt resistor 
R3 -680 -ohm, 1/2 -watt resistor 
R4-68-ohm, /2 -watt resistor 
R5, R6- 1,009,000 -ohm, linear taper potenti- 

ometer 

Sl -SPST switch 
T1- trarsformer with primary rated @ 110 - 

Ve1C /secondary @ 6.3 -VAC @ 300 mA. 

U1 -555 timer 

ZI- full -wave bridge recti-ier; 200 PIV @ 4- 
am Beres 

MISC.-cabinet, perfboard, hookup wire, solder, 
kirncb, AC plug and line cord combo., etc. 
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The 
Golde,, 
Library 

A treasure trove of technical material 
by Michael Hofferber 

IT 
IS MID - MORNING and retired radio 

and television serviceman Henry Gol- 
den, father of five and grandfather to 
eleven children, opens his mail. The 
first letter he opens comes from a man 
in Charlotte, North Carolina. This man 
writes that he owns a Zenith radio, 
model 7S -262, for which he would like 
to obtain a copy of the wiring diagrams 
so that he can service his set. The 
second letter Henry opens is from Mon- 
tevideo, Uruguay. This writer requests 
copies of declassified schematics for 
WWII- period U.S. Armed Forces two - 
way radios. 

Letters similar to these litter Henry's 
kitchen table along with old service 
manuals and schematics, an Atwater 
Kent pre- selector, a tube tester, and a 
Model 33 Atwater Kent radio. 

Although officially retired, Mr. Gol- 
den still serves the International Society 
of Certified Electronics Technicians 
(ISCET) in a unique and unusual way. 
Henry is the librarian of ISCET's clear- 
ing house of electronic service data. 
ISCET has maintained this library of 
electronics manuals, diagrams, and 

Henry uses a magnifying loupe to' read 
component markings on older equipment. 

magazines through Henry since August 
of 1973. A sensitive, conscientious man, 
he repeatedly emphasizes that his goal 
is "to serve." "I want to make this ma- 
terial available to anyone who needs it, 
don't you see ?" 

Henry Golden's working address is 
8015 Paseo, Kansas City, Missouri. His 
home is a simple white frame house, 
and the library is housed in a small 
cinderblock building out in back. It 
looks both humble and ordinary but, as 
Henry himself is proof, its true value 
lies beneath the surface. 

For as long as. manufacturers have 
been building radios and televisions, 
they have been printing up service data 
and diagrams to accompany their sets. 
Without these diagrams, neither Henry 
nor most other servicemen would ever 
touch a set. It used to be that the ser- 
vice data was included with the pur- 
chased set. When a customer took his 
radio home, he carried the diagrams 
and schematics with it as well. This 
practice ended when customers caused 
so much damage to their sets by trying 
to repair them on their own, that the 
servicemen and dealers started to com- 
plain. Today, manufacturers supply ser- 
vice materials only to authorized dealers 
and servicemen who subscribe to re- 
ceive them. 

In the past, there existed no central 
repository for all these materials. Dia- 
grams and schematics which went out 
of print were rarely replaced. Some 
materials were lost for all eternity. 
Others found their way into basements, 
storage rooms, and into the hands of a 
few collectors. What the ISCET library 
in Kansas City was set up to do, was to 
retain all this service data which people 
were literally throwing away, and pro- 
vide copies of diagrams and informa- 
tion to members upon request. 

But without Henry Golden, whose 

mind is as much a storehouse as his 
library, there would be no clearing 
house for these materials. It was Henry 
that ISCET came to when they realized 
they needed the library, knowing that 
his background and experience, and his 
dedication to the electronics field, suited 
him to the job. A self -apprenticed tech- 
nician from the early days of radio, 
72- year -old Henry Golden knows and 
understands radios and televisions bet - 
ter than most people know their chil- 
dren. "Why, he's been with 'em since 
they was babies," a fellow serviceman 
once said. 

In recognition of his talents and con- 
tributions to the field of electronics, 
ISCET and the National Electronics 
Service Dealers Association have both 
awarded Henry lifetime honorary mem- 
bership in their organizations. Mr. Gol- 
den is the only man ever to be so 
honored by the two major electronics 
trade associations. 

The ISCET library cannot meet every 
need, and doesn't promise to. Materi- 
als which are not on hand will hope- 
fully be donated one day by collectors 
or dealers who have them. The library 
is funded with $25 memberships, avail- 
able to anyone, which allow unlimited 
use of the library's resources for one 
year. The only additional expenses 
might be shipping or duplication costs. 
The services of the library are available 
to members at no cost, and to non' 
members for a nominal fee. Anyone 
stuck for service data on an old TV or 
radio, or searching for a particular elec- 
tronic part or instrument, need only 
write a letter to Henry Golden at this 
address: ISCET Technical Clearing 
House c/o Henry V. Golden, ISCET 
Librarian, 8015 Paseo, Kansas City, 
MO 64131. If anyone has the material, 
or knows where to find it, it's probably 
Henry. 
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HOME COMPUTERS 
InThe 
Real 

World 

A 
SWE ALL KNOW, the arrival of all 
the new hobby, personal compu- 
ters on' the market has signalled 

the advent of the Microcomputer Age. 
Many hobbyists have been enjoying 
building them, playing games with 
them, and perhaps balancing the fam- 
ily checkbook and other such tasks. 

Until recently, one very important 
thing has eluded all but the most ad- 
vanced personal computerist -the abil- 
ity to interface a computer with the 
real world. There has been much writ- 
ten about computers that respond to 
real world stimuli and can, in turn, 
affect the real world environment. It 
has always been assumed that the day 
such computers would be in the home 

was far distant. You need wait no 
longer, because these devices are here 
now! 

There are now peripherals which al- 
low you to speak out loud to your 
computer -that will erable your com- 
puter to control any appliance in your 
home -and that will let your computer 
talk to other computers. 

The Speechlab, from Heuristics, Inc. 
(900 N. San Antonio Rd., Los Altos, 
CA 94022) is available for either the 
Apple II or any of the S -100 buss com- 
puters and will allow you to talk into 
the microphone directly to your com- 
puter. 

Also for the Apple II or the S -100 
computers, Mountain Hardware's 

COMMUNICATIONS 
CARD 

SPEECH LAB AC 
CONTROLLER 

Both the H uristics Speechlab vocal. encoder, and the AC Con- 
troller by Mountain Hardware, are available . in configurations 
suitable for use with the Apple It computer, as well as the many 
S -100 bus computers available on the home computer market. 
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The home computer goes 
to work and does a 

real job 

by Neil Shapiro 

equipment will let your computer con- 
trol your appliances (their address is: 
P.O. Box 1133, Ben Lomond, CA 
95005) . 

Finally, Apple Computer, Inc. has 
released a Communications Card to fit 
their own computer which allows inter- 
facing it to other, larger computers via 
the phone lines (Apple is at 10260 
Bandley Dr., Cupertino, CA 95014) 
for of cost of $180. 

Speak To Me, Master! The Heuristics 
Speechlab enables a home computer td 
accept a spoken word as input, instead 
of having the hobbyist type the word at 
the keyboard. Obivously, this can come 
in handy during a time when both 
hands are busy. Entering voice input 

The Heuristics Speechlab will allow a computer to recognize and 
act upon 32 spoken words. If you're tired of using the keyboard, 
or if you have an application that calls for two free hands, the 
Speechlab can be a help. Circle 63 on reader service coupon. 
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also makes for faster -paced game and 
action programs, and gives the user a 
real state -of- the -art feeling. Even bet- 
ter, when interfaced to other peripher- 
als, it can give you true environmental 
control. More on that later. 

As mentioned, the Speechlab is avail- 
able on either S -100 or Apple -II boards. 
Either way, the installation is a plug -in 
snap. 

The Speechlab accepts voice input 
through an analog -digital converter and 
processes that data via a program con- 
tained in an onboard ROM (Read -Only 
Memory). The program in the ROM 
identifies which word has been spoken 
(providing the word has been "taught" 
to it) and passes the decoded word as 
a string variable to whatever program 
running on the host computer has 
called for the input. Speechlab has a 
32 -word vocabulary which is user- 
defined and redefinable. 

To begin, the user "trains" the 
Speechlab. The hobbyist speaks into the 
microphone an example of each of the 
words the Speechlab will be expected 
to recognize. In actual practice, it is a 
good idea to allow each word to be 
spoken twice (meaning a sixteen -word 
vocabulary) as you seldom say the 
same word with exactly the same into- 
nation. Each intonation, as far as 
Speechlab is concerned, iß a different 
word so you try to give the Speechlab 
a representative sampling of the words 
it must know. 

Speak a word into the mike, and 
Speechlab uses two simultaneous meth- 
ods . to decode it. First, it checks the 
varying of the amplitude modulation 
and then the changes in frequency. 

Suppose you have a word which begins 
with what is called a voiced sound, 
such as "chop." This is a loud sound, 
so the amplitude modulation test can 
quickly recognize the beginning of the 
word. If an unvoiced sound begins the 
word, then the frequency sampling will 
show the word has started. Either con- 
dition must be- present for at least 100 - 
milliseconds. This helps eliminate ran- 
dom noise from being interpreted as 
an unknown word. If either condition 
is present for less than 100- millisec- 
onds, the program continues waiting 
for a word. 

We found it interesting that once a 
word has begun, the Speechlab deter- 
mines the end of the word only after all 
sampling conditions are zero for at 
least 100 milliseconds. Why, we won- 
dered, did it not instantly end the 
word when input ceased? It surprised 
us (though a philologist would have 
known) that there 'are Many English 
words that have a short period of si- 
lence right in the middle of their pro- 
nunciation. The word "six" is a good 
example. 

A sample program that comes with 
the Speechlab .graphically demonstrates 
how the Speechlab decodes a word by 
providing you with a visual display of 
the "template" process used. Load the 
'Voice Plot" program and talk into the 
Speechlab's microphone. Your voice is 
plotted on the CRT (or TV) just as 
Speechlab "hears" it. The energy of the 
word (its amplitude or change in vol- 
ume) is plotted as a waveform running 
along the top of the screen. Two other 
waveforms -low frequencies and high - 
'are plotted along the middle and bot- 
tom of the screen. After a few minutes 
of experimentation, you can easily see 
that every word you speak has an 
unique three -waveform pattern. 

The program also shows how short 

Mountain Hardware's AC Controller has an easy to assemble PC 

board. Once built, all it takes is a quick adjustment using on- 
board LEDs, an attachment to the AC line, and you are ready to 
control your appliances. Circle 37 on reader service coupon. 
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words can seem similar and lead to 
some confusion. We first tried pro- 
gramming Speechlab to recognize the 
letters of the alphabet, and ran into a 
bit of trouble. Then we realized (and 
demonstrated to ourself via the "Voice 
Plot" program) just how close in sound 
letters such as C, E, and B really are. It 
wasn't the Speechlab that was fouling 
up, it was our own sloppy pronuncia- 
tion. When we started saying "Alpha" 
for A; "Beta" for B; etc., everything 
went well. 

We used the Apple II version of the 
Speechlab and found programming 
very simple. When you want the 
Speechlab to accept voice communica- 
tion, you simply tell the Apple II to 
ignore its keyboard and accept input 
from whatever slot Speechlab is in. The 
command (on the Apple) PR #3 would 
do, if Speechlab is connected in the 
third I/O slot. Once data is loaded, 
you can return control to the key- 
board (PR #10) or continue with the 
Speechlab. 

Power To The People! Mountain 
Hardware's unique system can put your 
computer to work all around the house. 
Pun intended, the AC Controller is a 
real turn -on! 

' The AC Controller card is available 
to plug directly into the Apple II or 
any of the S -100 computers. Each re- 
mote can control one or two applian- 
ces. All control signals are passed back 
and forth from the computer controller 
to the remotes, and- back again, right 
over the AC wiring of the house. This 
makes the system completely portable 
from room to room. 

The AC Controller and remote(s) 
are available from Mountain Hardware 
in either assembled or kit form. We 
like building kits and found these to 
be very straightforward. The instruc- 
tions are not as complete as the Heath- 

RS232 
CONNECTOR 

The Communications Card from Apple will, through use of a 

modem, allow an Apple computer to be utilized as an intelligent 
terminal. The "Corn Card" gives the Apple an industry- standard 
RS232 output port. Circle 64 on reader coupon for information. 
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kit variety, but if you have ever built 
one of our projects, or done *any PC 
board work, you need not be afraid of 
this. 

The AC Controller Card is first 
plugged into a computer and then inter- 
faced (by a supplied plug -in interface) 
to the AC wiring of the house. The 
controller and the remotes communi- 
cate by sending out 7 -bit signals as 
modulation of the AC current in the 
wiring. If the signal is, say, a command 
to a remote to turn an appliance off or 
on (by activating one of the remote's' 
two relays) then bit 7 is a 1. Bits 0- 
through-5 determine which of 64 relays 
(up to 32 two -channel remotes may 
be in a system) is to be address 1. The 
AC Controller can "talk" to a ¡emote 
as far distant as a half -mile, so long 
as both are on the same AC line and 
the line is ' relatively free of ti ansients 
and the like. 

Communication between the control- 
ler and the remotes is completely two - 
way. You can "toggle" a remc e (turn 
it either on or off) or you can poi!" it 
(look to see if it is on or of). When 
you write a program to turn yo ir ap- 
pliances off or o ., you can also est to 
see if appliances you cannot se; have 
done what you have told them! The 
remote, by the way, is no less compli- 
cated than the controller. Both depend 
on a UART chip (Universal Asynchro- 
nous Receiver Transmitter) and as- 
sociated circuitry in order to originate 
and answer signals. 

The controller i' a b:t complicated 
to program, but fountain Hardware 
has provided som . of the best sup- 
porting software we have seen to help 
everyone get the maximum from it. 
S -100 computer users get a program 
which lists navies of appliances (or 
asks for names). and will then control 
them according to the hobbyist's whims. 

The Apple II version of the program 
draws a house on the screen, along 
with colorful indications of how the 
program is running. 

Here's the best part. Mountain Hard- 
ware recognized that the hardest part 
of programming is getting all your sub- 
routines to work. All the needed sub- 
routines to toggle or poll are on the 
demo program. Just delete the rest of 
the program, and you are left with the 
subroutines to fit into your own pro- 
grams! 

Let's say you want to turn off a radio 
which is plugged into remote channel 
#0 (which is the first channel, with 
#1 being the second, and so on). You 
first set a' variable in one of the pro- 
gram lines equal to. O. Then enter the 
command GOSUB TOGGLE. TOG- 
GLE is a variable equal to the line 
number of the subroutine you need. 
Instantly, the radio responds to your 
command! Easy, fun, and no hassle to 
program! 

Applications are limited only by your 
own imagination. We set up a few tim- 
ing loops so that, right on the dot, the 
TV came on during a favorite show. 
Then we manually turned on a lamp 
so that the computer would know (via 
a poll) that we were indeed watching 
the TV. With this input, the controller 
shut off the air conditioner in the room 
we had just left, in order to conserve 
electricity. 

Playing With The Big Boys. There are 
really two types of computer home - 
hobbyists: Those who own their own 
microcomputer, and those who use a 
time -share terminal. 

A time -share terminal hobbyist con- 
nects his keyboard /display via the 
phone lines with usually a very large 
computer located almost anywhere. 
Many schools and colleges use the 
time -share approach to give many stu- 

Mountain Hardwate's Remote unit is another,easy to assemble 
project, owing to the scrupulously detailed instructions. Each re- 
mote will control one or two appliances of up to 500 -watts each 
through two relay- switched AC outlets located on the back side. 
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dents access to a computer. 
Time -share had, and still has a lot 

going for it. You are not, for instance, 
tied down to using one language such 
as BASIC. Most time -share computers 
will give the user access to COBOL, 
FORTRAN and even more esoteric 
languages such as PILOT, as well as 
real powerhouess like APL, or even 
PASCAL. Besides that advantage, a 
time -sharer has available a library of 
previously prepared programs. Also, 
terminals have the ability, through the 
master computer, to talk to each other 
on a "network." Even the lucky person 
who owns his own microcomputer with 
a lot of RAM memory, BASIC in 
ROM, and good Input /Output periph- 
erals, can be missing an exciting aspect 
of the hobby. 

Apple Computer has released its 
Communications Card for the Apple 
II. The "Com Card" plugs into one 
of an Apple's I/O slots and turns the 
Apple into a terminal to communicate 
with a time -share computer via a 
modem. A modem converts the com- 
puter's digital output into tones that can 
pass along the phone lines, and con- 
verts incoming tones into digital in- 
put signals to the computer. 

Apple has provided. sor e great pro- 
grams that let the user ,et right into 
the world of time -sharp . First is the 
Dow Jones Stock Quote Reporter. For 
a small fee, the hobbyist can tie his 
Apple II into a mammoth stock ex- 
change computer to receive up- to -the- 
minute prices on ev ry stock in his 
portfolio. Remember iat the Apple II 
is more than just a tf rminal -it is still 
an intelligent compu!jr, and once the 
info is obtained, ant 'inboard program 
can process it in any manner the user 
programs and thus save the expense of 
further time -share charges. 

(Continued on page 83) 

The back of the Remote unit shows the two relay- switched AC 
outlets. They are also controllable by means of two pushbutton 
switches, so the operator can manually override the computer 
without entering new commands or returning to the terminal. 
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Train with NTS for the 
Microcomputers, digital 

the first name 

Microcomputers 

. ,, .. .e.__ 
WOW .110. ..... ,.__. 

."'"1. 
._.. 

w.piLL Yw.. 

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. 

Srmurated TV Receptron 

and every piece of equ pment included. 

Send for it today, and see for 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 1 I1L SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 South Figueroa. St., Los Angeles, Calif. 90037 
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e/e shows you how to be the first spy on your block by Don Jensen 

'N THE DAYS OF YESTERYEAR, radio news 
was king of the hill. Nightly, millions 

of American listeners tuned in to hear 
Lowell Thomas, H. V. Kaltenborn, 
Robert Trout, Edward R. Murrow and 
the other familiar radio news voices. 

In the 1940s and 50s, before -let's 
face it- television replaced radio as the 
prime news medium of immediacy, it 
was not uncommon to hear a radio 
newscaster refer to a late- breaking story 
as having just been "picked up by our 
shortwave listening post." 
' The past quarter century has seen 
many changes in broadcast journalism. 
Portable mini -cameras, video taping, 
live satellite relays from half a world 
away, these developments of the TV 
age make the idea of networks and 
news services monitoring foreign short- 
wave stations seem quaintly old fash- 
ioned. 

Why bother with shortwave news- 
casts? It's mostly propaganda -or so 
many people think. 

There is propaganda, of course, 
politically and ideologically slanted 
news and commentary. However, there 
are also some remarkably fair and even- 
handed news broadcasts on shortwave. 
But biased or unbiased, the best way to 
get your news -news in the purest sense 
-is'by listening to a number of different 
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versions, from a number of different 
SW broadcasters, and then, make up 
your own mind! 

If you're under 25, you probably 
don't remember hearing radio network 
news references to its shortwave listen- 
ing post monitorings. 

NBC and CBS DX Posts. Both the 
National Broadcasting Co. and the Co- 
lumbia Broadcasting System got into 
the shortwave news monitoring business 
shortly before _ the start of World 
War II. 

CBS had its DX post, an honest -to- 
goodness wooden shack, located at the 
edge of a field that contained its elabor- 
ate antenna "farm." As any savvy short- 
wave listener would do today, if he 
had the opportunity, CBS chose a loca- 
tion well away from traffic and electri- 
cal interference near Roosevelt, Long 
Island. Four radio technicians worked 
around the clock, in sifts, monitoring 
three sophisticated shortwave receivers. 

One receiver was used to monitor 
broadcasts from the major capitals, Ber- 
lin, Paris, Rome, London. A second 
was tuned to other regularly scheduled 
European newscasts. The third radio 
was used to randomly patrol the air- 
waves for anything new or unusual. 

The shortwave signals were fed by 
phone line from the Long Island site to 

downtown Manhattan, to the translators 
and newsmen in the CBS building on 
Madison Avenue. Monitors jotted down 
the main points of the news while the 
entire broadcasts were recorded on wax 
Ediphone cylinders. If the first listening . 

indicated real newsworthiness, the re- 
cording was transcribed - translated 
when necessary -by high -speed typists. 

Fast -breaking news was fed out over 
the CBS network immediately. Other- 
wise, shortwave news editors used up to 
15,000 words of verbatim copy from 
the monitored broadcasts in the various 
CBS radio news reports each day. 

NBC's listening facilities were even 
more elaborate. Its east coast setup, 
which utilized eight shortwave receiv- 
ers, was located in a quiet section of 
Bellmore, Long Island. In late 1941, 
NBC opened a .second post in North 
Hollywood, California, to monitor news 
broadcasts from Tokyo, Australia, the 
Philippines and the Free Chinese sta- 
tion, XGOY in Chungking. 

Foreign Reports. With so many parts 
of the world shut off from Allied news- 
men, due to the war, monitoring short- 
wave radio was a key factor in interna- 
tional news gathering. And SW news 
monitoring remained important for 
about a decade after the war ended. 

Even in more recent times, however, 
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news services have sometimes found 
tuning in to foreign broadcasts essen- 
tial to their journalistic efforts. 

Sometimes it involved tuning the vari- 
ous secret and clandestine broadcasts 
of revolutionary groups or organizations 
whose views often were difficult to ob- 
tain otherwise. 

During the years that Cuba was ef- 
fectively closed to American newsmen, 
the Associated Press established a sim- 
ple, but effective monitoring post in 
Miami to pick. up Fidel Castro's lengthy 
speeches and other domestic broadcasts 
from that island just 90 miles off onr 
shore. 

In an updated version of news broad- 
cast monitoring, NBC set up a "view- 
ing post" in the hills outside Hong Kong 
to pick up the TV programs from Can- 
ton, behind the Bamboo Curtain of 
Mainland China. 

Cuba and China, of course, no longer 
present such major problems in gather- 
ing news. But in other areas of the 
world, where Western newsmen are not 
regularly stationed, in parts of Asia, 
Africa and the Middle East, it is still 
important to keep an ear on the broad- 
casts coming out of these regions. 

News, compiled and distilled trom 
foreign shortwave broadcasts, even 
today, finds its way into our homes via 
the broadcast and print media. Most of 
the monitoring now is done by govern- 
mental agencies, rather than network or 
news services. Monitoring agencies such 
as the Foreign Broadcast Information 
Service and the United Kingdom's Brit- 
ish Broadcasting Corporation Monitor- 
ing Service do the listening and provide 
daily summaries of news items moni- 
tored to the press, as well as their own 
governments. 

Direct to You! But why not cut out 
the middleman in this information 
channel? You really don't need anyone 
to sift, winnow and eclat the news for 
you when you can operate your own 
shortwave news listening post! 

Students will find monitoring SW 
news a social studies project that is, be- 
lieve it or not, fun as well as educa- 
tional. And teachers may even bring a 
shortwave receiver right into their class- 
rooms for the "realtime" news listening 
from stations in various parts of the 
world. 

Or you can impress your friends 
with your grasp of the world's current 

The faces of the old city of Amman, Jordan are both old and new but as 
with the rest of the Middle East, the news coming from the area is always 
hot. Almost all of the 'nations in this area have their own radio voices. 

events when you can recount what 
South Africa really thinks about the 
latest developments in Namibia, or Aus- 
tralia's position on the Vietnam refugee 
issue. 

There are a number of ways you can 
go about operating your news listening 
post. All you need is a shortwave re- 
ceiver and, peihaps, "a tape recorder or 
cassette unit. 

You may simply pick out certain 
representative stations in the major na- 
tions of the world and monitor those 
broadcasters' English language news- 
casts. Or you may focus on a certain 
area of the world that especially inter- 
ests you; the emerging nations of Africa, 
the Middle East, Southeast Asia. 

Another possibility is focusing on a 
certain issue or several issues, such as 
Cuban military operations in Africa or 
the Strategic Arms Limitation Talks, 
and carefully watch for appropriate 
news items from many different short- 
wave broadcasters. 

You can, if you wish, record on tape 
or cassette these newscasts for your own 
news file or for school use. 

A particularly interesting approach is 

(Continued on page 83) 
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You don't have to have a degree to design the 
power supply you need 

UP UNTIL A FEW YEARS AGO, the 
task of designing a regulated pow- 
er supply was both complicated 

aíld time -consuming. As a result, the 
average experimenter either made do 
without regulation I or copied someone 
else's circuit. Things have changed a 
lot since then. Now, even a beginner 
can design his own regulated supply 
using one of the integrated- circuit volt- 
age regulators. No fancy oscilloscope 
Is necessary; in fact, you don't even 
need a calculator. Simply by consulting 
the tables and graphs in this article, 
you can custom- design your own regu- 
lated supply in a matter of minutes. 

The supplies to be covered her.e 
range in output from 5 to 18 -volts at 
currents up to one -ampere. Both posi- 
ive and negative outputs are possible. 
Let's start by examining the basic posi- 
tive- regulator circuit shown in Figure 
1. Voltage from transformer T1 is full - 
wave rectified by diodes D1 and D2, 
and smoothed by filter capacitor Cl, 
Voltage regulator VR+ converts the 
unregulated DC across Cl into a regu- 
lated potential of the desired size at its 
output, pin 2. Capacitor C2 bypasses 
this output and thereby stabilizes the 
circuit and improves transient response. 

DESIGNING 
REGULATED 

POWER 
SUPPLIES 

by Walter Sikonowiz 

On the primary side of Tl, fuse F1 
protects the circuit should a malfunc- 
tion cause excessive current to be drawn 
from the AC line. 

Similar, But Not Equal. The similar- 
ity between the positive -supply circuit 
and the negative -supply circuit (Figure 
2) is apparent. Note, however, that D1, 
D2, C1 and C2 are reversed in the 
negative circuit. Furthermore, the pin 
designations of negative regulator VR- 
are different from those of positive regu- 
lator VR +. For the positive regulator, 
pin 1 is the input, while pin 2 is the 
output, and pin 3 is ground. On the 
negative regulator, however, pin 1 is 
the ground connection. Pin 3 is now 
the input, and pin 2 remains as the 
output of the voltage regulator. 

Both the positive and negative regu- 
lators are available in two case styles, 
a "T" package and a 'K' package; see 
the base pin diagram. 
Regardless whether a regulator is posi- 
tive or negative, the same pin- number- 
ing scheme applies. Remember, how- 
ever, that the numbers have different 
meanings for positive and negative reg- 
ulators. For example, on the "T" pack- 
age, pin 3 is always the middle pin. If 
the regulator is positive, the middle pin 

is ground. But if the regulator is nega- 
tive, then the middle pin is its input. 

In the design procedure to follow, the 
same tables and rules will be used to 
specify F1, Ti, D1, D2, Cl and C2, 
whether a positive or negative supply 
is being built. This is certainly reason- 
able since the two circuits are so simi- 
lar. However, the positive and negative 
supplies must use different types of 
regulator ICs, and these may not be in- 
terchanged. With all the preliminaries 
out of the way, let's get down to the 
basics of this easy seven -step method 
for designing the supplies. 

Determine the Required Voltage. 
You have your choice of seven positive 
voltages alid seven negative voltages, as 
shown in the middle column of Figure 
6. Note that +10V has no negative 
counterpart. Be sure that you know the 
maximum current that your load can 
draw; it must be no more than one 
ampere. If you are powering a con- 
struction project or a kit, you should 
find a supply- current specification 
somewhere in the literature. If you 
have no idea as to how much current 
your intended load will draw, you can 
measure it directly. Connect the device 
you intend to power to a variable bench 
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supply set to the desired voltage. Meas- 
ure the current drain with an ammeter 
in series with one of the power leads. 

Select a Transformer. Refer to Fig - 
ure 6, and locate the desired output 
voltage in the middle column. For a 
positive supply, you will find the neces- 
sary transformer listed in the hight -hand 
column, and in the saine row as your 
selected voltage. The proper trans- 
former for a negative supply will be 
found in this same row, but in the col- 
umn furthest to the left. The trans- 
formers are specified according to the 
RMS voltage from one end of the sec- 
ondary to the other. Note that all sec- 
ondaries must be center -tapped (CT). 
The transf rmers listed are standard, al- 
though their may not seem so if you are 
accustomed to the usual 6, 12, and 24- 
volt transformers that flood the hobby 
market. Finding a source is not hard; 
check the catalogs of any of the large 
electronics retailers. At least one trans- 
former company, Signal, will sell you 
these transformers by direct mail- order. 
Before ordering, request a catalog and 
price list (Signal Transformer Co., 500 
Bayview Ave., Inwood, N.Y. 11696). 

You do have a little bit of leeway in 
the selection of a transformer, particu- 
larly at the higher voltages. If a 34- 
VCT transformer is called for, and you 
have on hand one that measures 32- 
VCT, go ahead aid use it. Also, you 
could hook, up the secondaries of two 
12 -volt transformers in series (and in 
the proper phase) to obtain the equiva- 
lent of a 24 -VCT transformer. 

In addition to the voltage, you must 
also specify your transformer's current 
rating. A convenient rule -of -thumb is, 
to pick a transformer whose secondary- 
current rating is about 1.2 times the 
maximum current that is to be drawn 
from the supply. If you use a trans- 
former whose current rating is too 
small, it will overheat. On the other 
hand, if you choose a transformer that 
Ran supply much more current than is 
necessary, it will be bulkier and more 
expensive than a transformer of the 
proper size. 

Pick a Regulator. Here again, you 
should use Figure 6. Positive regu- 
lators can be found in the column just 
to the right of the "Output Voltage" 
column, and negative regulators are 
just to the left. As you can see, a posi- 
tive regulator may be chosen from 
either of wo IC families: The 7800 
series, or the 340 series. Furthermore, 
each family comes in either the "T " 
package or the "K" package. Thus, 
when selecting a 6 -volt positive regula- 
tor, you can pick from any of the 
following: 7806K, 7806T, 340K -6 or 

340T -6. If you were looking for a 
negative 6 -volt regulator, the 7900 and 
320 families would offer the following 
candidates: 7906K, 7906T, 320K -6 or 
320T -6. Actually, there is no significant 
distinction between the 7800 and 340 
families, nor between the 7900 and 320 
families. The "K" package, however, 
can facilitate high power more readily, 
so it might be preferred at the higher 
supply- current levels. On the other 
hand, the "T" package is probably pre - 
ferrable if you intend to build your 
supply on a PC board. 

At all but the smallest load currents, 
these voltage regulators will have to be 
heat -sinked. This will be covered in 
more detail later. When you buy a 
regulator, try to get a specification 
sheet, too. It will provide you with 
more complete information on your 
particular IC. 

Choose Your Rectifier Diodes. The 
factors to be considered here are the di- 
odes' voltage rating, average- current 
rating, and surge -current rating. Since 
the supply's load current is restricted to 
a maximum of one ampere, each diode 
must see an average current of less 
than half an ampere. Therefore, a rec- 
tifier diode with an average- current 
rating of one -ampere should suffice. 
A voltage rating of 100 -PIV would be 
adequate, but it is even safer to use 
diodes with .a 200 -PIV rating. These 
will survive most power -line transients. 
The surge- current rating becomes an 
important consideration at the instant 
when the supply is turned on. At that 
moment, filter capacitor Cl is un- 
chargea. Transformer Tl charges the 
capacitor with a current through one 
of the rectifier diodes. Since this cur- 
rent is limited primarily by the small 
resistance of the transformer's second- 
ary, it is very large. When all of the 
above factors are taken into account, 
the 1N4003 emerges as a good recti- 
fier with transformers of 28 -VCT or 

Here's the interior of 
our "typical" 5 -volt 
power supply. Unless 
you're the type who 
likes to dress up all of 
your projects, these 
types of power sup- 
plies can be assem- 
bled in any handy 
chassis. There's almost 
never any cause to 
worry about ventila- 
tion, as many of the 
regulator chips can 
handle their full -rated 
loads without even 
heatsinking! 
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less. Its higher- voltage cousins, the 
1N4004 and 1N4005, also will work 
well. For transformers of 34 -VCT to 
48 -VCT, use a 1N5402 rectifier or a 

higher -voltage relative (1N5403), 
etc.). The 1N5402 is a 3- ampere diode 
that will handle higher surges than 
the 1N4003. Both rectifier types are 
readily available from many suppliers, 
including Radio Shack. 

Specifying Capacitor C2. This is easy, 
since anything greater than 25 -µF will 
be fine. The capacitor's voltage rating 
should be from 1.5 to 2 -times the out- 
put voltage of the supply you are 
building. If a capacitor with too small 
a working voltage is used, it will not 
last long. Conversely, using a capacitor 
with a working voltage greater than 
twice the supply voltage is wasteful of 
space and money. 

Selecting Filter Capacitor Cl. First, 
determine this component's working - 
voltage rating from the chart. A range 
of satisfactory working voltages will be 
found opposite the transformer voltage 
that you selected in step 2. Use a filter 
capacitor with a voltage rating as high 
as possible within the recommended 
range of working voltages. 

The minimum capacitanne of Cl, in 
' microfarads, can be found from the 

graph. Locate your supply's maximum 
current drain (see step 1) on the x- 
axis of the graph. Project a line upward 
to strike the one line (out of the three 
in the graph) that is appropriate to the 
transformer voltage being used. The 
y -value at the point of intersection is 
the minimum capacitance necessary. 
Use a standard electrolytic capacitor 
that is greater than or equal to the 
value determined from the graph. 

In most cases, you can afford to be 
generous with capacitance. A larger 
capacitor will have less ripple voltage 
across it. As a result, it will heat less 
and last longer. So, when a low- current 
supply demands only 200 -, F, you can 
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POWER SUPPLIES 

use 500 -AF if you like. But when the 
capacitor must have a high working 
voltage (50 to 75- volts), extra micro - 
farads come in a bigger package and 
at a higher price. Therefore, you may 
not wish to be so generous. 

In order to locate a suitable electro- 
lytic capacitor, consult the catalog of 
a large mail -order supplier, such as 
Allied or Burstein -Applebee. You will 
find some electrolytics listed as "corn - 
puter- grade." These cost a little more, 
but they last longer in heavy -duty 
service. Whether or not the extra cost 
is warranted is a decision that is up to 
you. 

Finding the Right Fuse. The fine 
rating table will be of assistance here. 
Locate the row corresponding to the 
transformer being used, and the column 
appropriate to the maximum expected 
load current. Check the zone in which 
the row /column intersection lies for 
the proper fuse rating. Be certain to 
huy a slow -blow (3AG) fuse, since 
this type is less prone to blow on, the 
current surge at turn -on. 

Now, let's consider a practical design 
example. Suppose that a 15 -volt, 350 - 
milliamp, positive supply is required. 
The table indicates that a 40 -VCT 
transformer will be needed.Bstimate the 
transformer's current rating: 350 x 1.2 
= 420. A look through a transformer 
catalog reveals the nearest commer- 
cially available unit to be 40 -VCT @ 
500 milliamps. 

Referring once more to the table. 
let's choose a 7815K regulator IC. 

Since a 40 -VCT transformer is be- 
ing used, 1N5402 rectifier -diodes are 
a good choice. 

For capacitor C2, let's use a 100 -AF 
unit with a standard working voltage 
of 35- volts. Because the voltage rating 
is about twice the supply's output volt- 
age, this is a safe selection. 

Figure 4 reveals that filter capaci- 
tor C l's working voltage should lie 
between 40 and 60- volts. Turning to 
Figure 5, and using line "B," we find 
the minimum capacitance to be about 
750 -µF. The nearest commercial unit 
turns out to be 1000 -AF @ 50 volts. 
You can use more capacitance if de- 
sired. 

Finally, Figure 3 I, indicates that a 
1/4 -amp, slow -blow fuse is appropriate 
for this particular combination of trans- 
former voltage and maximum load .cur- 
rent. 

Now that you know how to design 
your supply, let's talk about how to 

120 VAC 
60 HZ 

SI 

V+ 

411$616rt11117rrnmr ..;: 

Fig. 1. Here is 

the schematic 
for the typical 
positive - regu - 

lated supply. 
Note the pin 
connections on 
the voltage 
regulator chip. 

Fig. 2. The neg- 
ative supply is 

almost identical 
to positive, with 
the exception of 
the reversals of 
the diodes and 
the pinouts of 
the regulator. 

LOAD CURRENT 
. (AMPS) 

XFMR 
RATING 
(VOLTS RMS) 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

16 

20 
24 I/8 -AMP 
28 

34 1/4 -AMP 

J 40 I 

44 
3/8 -AMP 

I/2 -AMP 48 

Fig. 3. To calculate what size use is needed for your supply, find 
your transformer's output rating in the vertical column, and your 
regulator's rating at top. Draw a line out to the center of the 
chart from each box. Where they meet is the fuse rating in amps. 

BASE DIAGRAMS FOR VR+ AND VR- 

3 (CASE) 

°T PACKAGE 
TOP VIEW 

TAB IN CONTACT WITH PIN 3 

°K PACKAGE 
BOTTOM VIEW 

2 

Above are the pin diagrams for both 
the "T" and "K" package regulators. 
Note difference between pos. and neg. 

TRANSFORMER RATING 
(RMS VOLTS) 

WORKING VOLTAGE 
OF CI (VOLTS DC) 

16 16 -25 
20 25 -35 
24 25-35 
28 30 -40 
34 35-50 
40 40 -60 
44 I 50 -75 
48 50 -75 

Fig. 4. Simply loo across from left to 
right in order to determine what the 
working voltage of C1 will need to be. 

build it. Most manufacturers recom- 
mend that a voltage regulator be 
mounted fairly close to Cl. This means 
3- inches or less of interconnecting wire. 
Likewise, C2 should be mounted close 
by -right on the pins of the regulator, 
if possible. 

Rectifiers D1 and D2 are cooled by 
heat conduction through the two 
mounting leads. To assist conduction, 
mount these rectifiers with short leads. 
If the rectifier is mounted on a terminal 
strip, then the lugs of they strip will act 

to sink some heat. Printed -circuit 
mounting requires the use of large 
pads and thick connecting traces to 
draw heat away from the rectifier's 
leads. 

Be sure that there is adequate air 
flow around the components of the sup- 
ply in order to prevent overheating. 
This applies particularly to the higher - 
current supplies. 

Short, heavy wires should be used 
for interconnecting components. Again, 
this .is most important for high -current 
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4000 

1 

USE CURVE A WITH TRANSFORMERS FROM 16VCT TO 28VCT 
USE CURVE B WITH TRANSFORMERS FROM 34VCT TO 40VCT 
USE CURVE C WITH TRANSFORMERS FROM 44VCT TO 48 VCT 

3000 

2000 

1000 

0 
0 100 200 300 400 500 600 700 800 900 1000 

MAXIMUM DC LOAD CURRENT (MILLIAMPS) 

A 

MIME 

Ampois 

B 

C 

ig. 5. ter consulting fig. 4 for the voltage rating, use this 
graph to determine the correct capacitance for capacitor Cl. 

NEGATIVE SUPPLIES POSITIVE SUPPLIES 

TRANSFORMER 
(RMS VOLTS) REGULATOR 

OUTPUT 
VOLTAGE REGULATOR 

TRANSFORMER 
(RMS VOLTS) 

16 ct 7905/320 -5 5 7805/340-5 20ct 
20 ct 7906/320 -6 6 7806/340 -6 20 ct 
24 ct 7908/320 -8 8 7808/340 -8 24 ct 
24 ct 1909/320-S 9 NOT AVAILABLE 
NOT AVAILABLE 10 7810/340 -10 28ct 
34 ct 7912/320 -12 12 7812/340 -12 34 ct 
40ct 7915/320 -15 15 7815/340-15 40ct 
44ct 7918/320 -18 18 7818/340 -18 48ct 

Fig. 6. Here's a listing of the most commonly used transformer 
and regulator combinations for both positive and negative. 

et 

supplies, which should be wired with 
#16 or #18 stranded wire. Those wires 
connecting the load to the supply 
should be as short as possible for the 
best regulation. 

In most instances, voltage -regulator 
ICs will need to be heat -sinked. There 
just fine. However, there is an even 
better, cheaper way to heat -sink a 
regulator IC: Assuming that the sup- 
ply will be mounted in an aluminum 
case, simply attach the regulator to 
the case. Remove all paint from he 

area where the IC is to be mounted, 
and then bolt the regulator to the 
chassis. Silicone grease between the 
chassis and the regulator will improve 
the heat transfer. 

.If, as is generally the case, the 
chassis is to be at ground potential, 
then ' positive regulators may be 
mounted, directly to the chassis with no 
difficulty. Negative regulators, how- 
ever, pose a problem because the 
mounting flange on both the "T" and 
"K" packages is connected to the in- 
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If, as is generally the case, the' 
chassis is to be at ground potential, 
then positive regulators may be 
mounted directly to the chassis with no 
difficulty. Negative regulators, how- 
ever, pose a problem because the 
mounting flange .on both the "T" and 
"K" packages is connected to the in- 
put, not ground. The solution here is 
to use mica insulating wafers, coated 
with silicone grease, between the IC 
and the chassis. Heat will still be ef- 
fectively transferred, but the mount- 
ing flange will be electrically insulated 
from the chassis. 

Once your supply is finished, check 
it out before permanently wiring it 
to a load. You will need a dummy re- 
sistor to test the supply. Its resistance 
should be equal to the supply's output 
voltage divided by the maximum ex- 
pected output current, in amperes. For 
the supply that was designed in this 
article, that amounts to 15/35, or 
about 43 -ohms. The resistance should 
have a power rating of about two - 
times the product of output voltage and 
maximum current. Again, for the sup- 
ply that was designed here, this comes 
to 2 x 15 x .35, or about ten -watts. 
Usually, you can build up such a 
dummy resistance from series and 
parallel combinations of lower -wattage 
resistors. 

Connect the dummy resistance across 
the supply's output terminals, and then 
connect a voltmeter across the dummy 
resistance. Turn on the supply. Your 

This is a prototype power supply with a 

"K" package regulator mounted on rear 
of chassis for heatsinking. Make sure 
case connection agrees with ground! 

meter should indicate the desired out- 
put voltage. After a few minutes, 
carefully feel the regulator IC's flange. 
It should be no hotter than hot tap 
water. If touching the regulator case 
is painful, use a larger heat -sink to 
cool it down. 

If, at the end of ten minutes, your 
supply is still putting out full voltage, 
and the regulator is not uncomfortably 
warm, you can turn the supply off. 
Disconnect the dummy resistance and 
voltmeter, wire the supply up to its 
load, and start pumping out those happy 
amps. 
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e/e checks out the... 

SST T-4 
Ultra 
Tuner 

CIRCLE 75 ON READER SERVICE COUPON 

This mini matchmaker weds antenna and transmitter with no tears ' 

M 
ANY AMATEURS LIVE in constricted 

areas and have limited space for 
antennas. In such a setting, antenna 
designs are usually a compromise at 
best, and an antenna tuner is a useful 
accessory for the shack. 

Unless an antenna is designed for a 
nominal 50 -ohm impedance across all 
intended frequencies, an antenna tuner 
is needed to "fool" the transmitter into 
seeing a "perfect" load. 

SST Electronics, of Lawndale, Cali- 
fornia, markets a line of compact an- 
tenna tuners. Their top -of- the -line is 
the T -4 Ultra Tuner. 

Installation. The tuner should be 
placed in the antenna line between the 
low -pass filter (or transmitter) and the 
antenna(s). Use RG -8 or RG -58 cable. 
The tuner should be grounded be`fore 
attempting to use it. 

Specifications. The T -4 is compactly - 
sized at 9- inches, by 21/2-inches 
by 5- inches. It will accept either threQ 
coax -fed antennas, or two coax -fed and 
one random wire. They are selected by 
a three -position switch located on the 
rear apron. In addition, the first an- 
tenna switch position bypasses the tuner, 
but keeps a built -in SWR (standing 

ANTENNA 
MATCH 
CAPACITOR 

MAIN INDUCTOR TRANSMITTER 
MATCH 
CAPACITOR 

wave ratio) meter in the antenna cir- 
cuit for comparison testing. 

The antenna tuner circuit is very 
straightforward. Two, 208 -pf variable 
capacitors bracket a 12- position tapped 
inductor. The SWR metering circuit is 
in series with the transmitter input. 

The tuner is rated at 300 -watts out- 
put power and had no problem handling 
almost 250 -watts output as long as the 
circuit was near resonance. Out of 
resonance, the tuner would arc on 160 
and 80 meters, when higher power was 
mistakenly applied. It should be noted 
that this characteristic is seen on all 
brands of compact tuners. The simple 
reason for this is that spacing of the 
variable capacitors' plates is small. 
That's why the high power tuners have 
their physical size measured in feet, not 
inches. They need the space. 

Operation. The T -4 Ultra Tuner did 
a fine job handling an end -fed, 135 -foot 
random wire on all bánds, 160 through 
10 meters. The antenna tuner was con- 
nected to an_ outside ground rod, and a 
six -band counterpoise was attached." 

There was sufficient inductance to 
load the transmitter on 160 meters, 
provided the random wire was at least 

SWR BRIDGE 
a METER 

COAXIAL ANTENNA ANTENNA WIRE ANTENNA 
OUTPUTS SELECTOR OUTPUT 
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FROM 
TRANSMITTER 

The tight spacing of 
the interior compo- 
nents is the reason for - 

the low power rating. 
When more than 250 - 
watts output is used, 
some arcing may oc- 
cur. This is character- 
istic of all miniatur- 
ized antenna tuners. 
4- antenna capacity of 

the SST allows you to 
put up plenty of ex- 
perimental antennas 
for comparison tests. 
Circle number 75 on 
reader service coupon. 

onesquarter wavelength long. That, in- 
cidentally, is a fundamental rule of 
using long wire ntenna tuners: Make 
the end -fed wire at least a quarter 
wavelength long for the lowest fre- 
quency on which you intend to operate. 

.The tuner also performed well in 
"fooling" the transmitter when using 
coax -fed antennas. As with compact 
tuners of other major manufacturers, 
the SST T -4 cannot tune a coax -fed 
dipole designed for one band onto 
another band. What it can do is flatten 
the SWR when using a dipole cut for 
the high end of the band, on the low 
end, and also vice-versa. 

Similarly, the tuner can help the 
transmitter on a compact, 3 -band beam 
fed with coax. The beam in question is 
dipped for the low end of the CW 
bands on 10, 15, and 20 meters. The 
SWR rises above 3:1 halfway through 
the Advanced class phone bands. With 
the SST, the transmitter can be loaded 
up in the General portions of the bands 
wherein the DX phone nets reside. 

Unfortunately, a 4:1 balun was not 
included in the package. The tuner 
could not be checked on an 80 meter 
"inverted -vee" antenna fed with 300 - 
ohm twinlead. The baluns are now on 
hand and are being shipped as part of 
the package. Judging from the charac- 
teristics seen on the other tests, there 
should be no' difficulty in tuning a 
dipole or "inverted vee" fed with bal- 
anced 300 or 450 -ohm line. 

Conclusion. The SST T -4 Ultra 
Tuner is a neat, compact package emi- 
nently suitable for the average shack. 
With a competitive price of $64.95, 
they will probably not languish for too 
long on your local dealer's shelves. For 
more information on the T -4, circle 
number 75 on the reader service cou- 
pon, or contact: SST Electronics, P.O. 
Box 1, Lawndale, CA 90260. 
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BARGAIN 
BASEMENT 

BEAMS 
Build a high -power TV antenna for next to nothing 

by Charles Fullinwider 

MANY FAMILIES HAVE TWO or more 
television sets in their homes and 

do not wish to mount additional anten- 
nas on the roof, or to install a compli- 
cated system so that a single antenna 
can be used with several TV sets. So, 
why, not build a TV antenna, one that 
will bring in fringe -area stations, using 
wire instead of aluminum tubing? 

Wire beams have been around for a 
long time, and have been used success- 
fully by radio amateurs. The more 
popular beams are made of aluminum 
tubing because the tubing is self -sup- 
porting from a single mast, and may 
be rotated. But wire beams, fixed in 
one direction, make good antennas, 
and are simple to construct, as well as 
inexpensive. 

Open Space. The antenna described 
here can be built in a back yard or 
even mounted in an attic. Its effective- 
ness indoors depends upon several fac- 
tors, including the type of building 
structure and how far the antenna can 
be kept from vent pipes and other 
metal objects. It is usually better to 
mount the antenna in the open, above 
trees'and buildings, but sometimes good 

Channel 

Chart I- DIRECTORS 

Length Spacin3 
2 92" 19.4" 
3 83.6" 17.6" 
4, 76" 16' 

5 66.5" 14' 

6 61.75" 13' 

7 29.4" 6.2" 

8 28.5" 6" 

9 ' 27.5" 5.8" 

10 27" 5.7" 

11 26" 5.5" 

12 25.6" 5.4" 

13 24.7" 5.2" 

You can enhance the sensi ivity of any beam 
antenna by adding tuned directors for the 
frequencies that you have trouble receiving. 

reception can be achieved even when 
the antenna is not in an ideal spot. 

The basic antenna mày take several 
forms. The simplest one consists of two 
folded dipoles (one for channels .2 
through 6, and one for channels 7 
through 13), and a reflector. If these 
terms mean little to you, that is not im- 
portant, for their construction will be 
described. It may be that only this 
basic antenna will be needed to receive 
the stations in your area, but if a more 
sensitive antenna is needed, directors 
should be added. 

Here is how the basic antenna is 
made. A piece of 300 -ohm twin -lead is 
cut so that it has a length of 89 inches. 
At the center' of this piece of twin -lead, 
one of the two wires is clipped, and an 
inch of the wire on each side of the 
clip is cleared of insulation. An inch 
of insulation is taken off each end of 
the twin -lead, the two wires are twisted 
together and soldered. This is the folded 
dipole for channels 2 through 6, and it 
should be approximately 88 inches long 
from one soldered connection to the 
other. 

Cut another piece of 300 -ohm twin - 
lead so that its length is 301/2 inches. 
Follow the same procedure to make 
a folded dipole with a length of ap- 
proximately 281/2 inches. 

Antenna Hang -Up. The folded dipoles 
and other elements of the antenna may 

To make a folded dio- 
ple cut a section of 
300 -ohm, television 
lead -in wire to the 
lengths shown here. 
Solder the ends to- 
gether. Cut one con- 
ductor at the center of 
the antenna and solder 
each end to the end of 
a 300 -ohm twin lead. 
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be supported by two lengths of plastic 
clothesline, preferably the kind that 
contains no wire. If wires are used to 
fasten the elements to the support lines, 
irrsulators may be made , from small 
pieces of plastic (such as caps from 
ball -point pens) through which holes 
have been drilled. The plastic support 
lines may be attached to cross pieces 
made of heavy wood doweling or 3/4- 

inch PVC plastic pipe, so that the en- 
tire antenna can be hung from two 
points. 

The reflector is the element at the 
back of the antenna, and is made from 
a 92 -inch length of wire. Any small 
wire may be used, from number 24 
enameled wire to bell wire. Neithei re- 
flectors or directors have an electrical 
connection to the folded dipoles, but 
do their work by electro- magnetic 
coupling. They are called "parasitic" 
elements. 

After the reflector is attached to the 
plastic support lines, the longest of the 
folded dipoles is placed 261/2 inches in 
front of the reflector, and the second 
folded dipole is mounted about 12 
inches in front of the longer dipole. 
The two center wires on the longer 
element are attached to the center 
wires of the shorter element, giving the 
twin -lead that connects the two a twist 
so that the folded dipoles are out of 
phase with each other. Use 300 -ohm 

TRIM TO 88" FOR 
CHANNELS 2 TO 6 

TRIM TO 28 1/2" FOR 
CHANNELS 7 TO 13 

CUT ONE WIRE 

TWIST AND SOLDER 
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l¿ BARGAIN BEAMS 

twin -lead, or a transformer and co -ax, 
to connect the TV set to the front 
folded dipole. 

Directors. That completes the basic 
antenna, and it may be all the antenna 
you need. However, if additional sensi- 
tivity is needed in order to receive a 
good picture from some stations, add 
some directors. 

Chart I gives the lengths of the direc- 
tors for the different channels, and also 
the spacing from the front folded dipole 
and from each other. You may add as 
many directors as you have space for. 

If you have difficulty receiving two 
or more channels in the range of chan- 
nel 2 through 6, the directors should 
but cut for the higher channel. The 
same applies for the range of channels 
7 through 13. You may wish to experi- 
ment with the spacing of the reflector 
and the directors. They may be spaced 
a little wider than the chart shows; the 
chart reflects the common practice of 
spacing the reflector .15 wavelength 
behind the main element, and the direc- 
tor .1 wavelength in front of the short 
antenna. 

A Better Wire Antenna. A better TV 
antenna may be built, but because of 
the number of wire elements in it, the 
elements ought to be taped to some 
kind of non -conductive support rods or 
pipes. Fiberglass rods may be used. A 
less expensive method is to use 1 -inch 
PVC plastic water pipe. The pipe is 
easily cut with a hack saw, is light in 
weight, and seems to stand up under 
varying weather conditions. The big dis- 
advantage is that the l -inch diameter 
of the pipe makes the antenna look like 
a small ham antenna. The construction 
described below makes use of the plas- 
tic pipe. 

The center beam of the antenna is 
made from a length of 1 -inch by 1/2- 
inch lumber. The exact length is deter- 
mined by the number of directors used. 

The four support pipes, cut from the 
PVC pipe, are 93 inches, 88 inches, 84 
inches, and 79 inches in length respec- 
tively. Attach small wires to each of the 
support pipes, taping each lengthwise 
to the pipe, and cutting each wire so 
that it is the same length as the pipe to 
which it is-attached. A few wraps of 
plastic electrical tape will keep the wires 
in place temporarily. Clip each of the 
wires at the exact center, and you have 
four dipole elements. 

The next step is to add two shorter 
dipole wires to each element, clipping 

(Continued on page 84) 
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CROSSOVER 

SUPPORT 

SPREADERS 

REFLECTOP 

FOLDED DIPOLES 
DIRECTORS 

NON CONDUCTING 
ROPE OR CORD 

INSULATORS 

SUPPORT 

TO SET 
SPREADERS 

FIGURE 3. DIPOLE . WIRES AND PLASTIC 
SUPPORT PIPE FOR ELEMENT I. 

93" 

One cross bar can hold wire elements for 
three frequencies if you cut three wires. 

The diagram to the right shows how four, 
three element sections are wired together. 

Chart II- DIPOLE WIRE LENGTHS 
FOR SECOND ANTENNA 

Element 1 93" 74" 35" 
Element 2 88" 69" 31" 
Element 3 84" 65" 29" 
Element 4 79" 61" 26" 

Cut the elements of the antenna according 
to the chart above. Tape to the PVC tubing. 

A wire beam can be 
built for next to no- 
thing. String it be- 
tween two support 
posts or trees. While 
the direction is fixed, 
it is easy to set up in 
terms of maximum 
sensitivity. Use the 
same folded dipoles 
that are described on 
the preceeding page. 
Make sure that all of 
the support lines are 
made of non- conduct- 
ing rope. Strong nylon 
fishing line is good. 

FIGURE 4. WIRING DIAGRAM OF THE 
BETTER ANTENNA 

ELEMENTI 

BEAM MADE OF PVC TUBING 

(TAPE WIRE ELEMENTS TO FRAME1 

If you wish to make 
the antenna more se- 
lective then cut a di- 
rector and reflector for 
the channel that needs 
the most help. The 
chart to the right gives 
the lengths of both re- 
flectors and directors, 
and the spacing be- 
tween these and the 
main elements. Don't 
cut these parasitic ele- 
ments in half. 

The frame for the wire 
beam is simple and 
cheap to build. The 
shaft can be sturdy 
wood or metal. Use 
U -bolts to secure a 

two -by -four to the 
mast and clamp the 
PVC, antenna element 
supports to the two - 
by -four. If the support 
pipe is too high above 
its base then you 
should add guy lines 
to keep the antenna 
vertical and rigid. 

Chart Ill- DIRECTOR AND REFLECTOR DATA 

Channel Director Length Reflector Length Spacing 
2 92" 97.8" 32.7" 
3 83.6" 92" 29" 
4 76" 84.8 " 26.7" 
5 66.5" 74" 23.3" 
6 61.75" 69 " 21.7" 
7 29.4" 33" '10.3" 
8 28.5" 31.8" 10" 
9 27.5" 30.75" 9.7" 

10 27" 29.6" 9.3" 
11 26" 28.6" 
12 25.6" 27.5" 8.7" 
13 24.7" 26.5" 8.3" 
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PUTER READOUT 
by Tom Williams / Operating Systems -they make your computer more 

iit f compatible with disks and other peripherals 

EVENTUALLY, EVERY ENTERPRISING 
computerist, if he has been using 

cassette storage for any length of time, 
will look at the system he started out 
with and begin dreaming of upgrading 
it to do even more wondrous things. 
Visions of printers, X -Y plotters, color 
graphics, and controlling external de- 
vices will dance in the heads of those 
Who have become relatively competent 
at programming and operating their 
basic systems. 

Disk Drives. One of the first and most 
popular upgrades to a personal com- 
puter is, of course, the addition of a 
floppy disk drive. It is also one of the 
most dramatic. A disk system really 
makes a computer come alive and seem 
more "magical" after those interminable 
waits for ,a program to load from cas- 
sette. It also makes the system a serous 
contender for use as a business tool. 

The big advantage of a disk system is 
the increased storage obtained and the 
speed with which stored programs and 
data can be read and utilized. We hear 
much about single and double density, 
access time, formats, etc, that is, the 
physical capacity of the disk itself. But 
one major consideration is often ne- 
glected. It takes a very sophisticated 
computer program, that is, software, to 
even begin to use the capabilities of a 
floppy disk system. 

Operating Systems. Such a program, 
called an operating system, is far be- 
yond the abilities of most home com- 
puter users to write and is therefore 
usually supplied by the manufacturer 
or by an independent software house. 
Anyone who is contemplating upgrad- 
ing his system to include floppy disks 
should look well to the type of oper- 
ating sysem that will be available to 
him. Also, by examining what an oper- 
ating system is and what it does, we will 
get a better idea of some of the true 
potentials of today's microcomputers. 

-Essentially, the operating systems is a 
program which supervises and coordi- 
nates the operation of all the various 
programs and peripheral - devices 
(printers, disk drives, terminals, etc.) 
operating on the computer sysem. It 

keeps track of the order in which things 
are done, the names of different pro- 
grams in memory, their locations, and 
it allows the user to tailor the system's 
operation to opimally suit his needs. 

To understand how the operating sys- 
tem does this, we will need to use the 
concepts of "devices" and "files." A de- 
vice can be any peripheral device con- 
nected to the computer: a CRT termi- 
nal, a printer, a disk drive, and X -Y 
plotter, etc. The operating system com- 
municates with and uses these devices 
by means of special sub -programs 
known as device drivers. 

Different peripherals require different 
software routines to drive them and an 
operating syst m may not have drivers 
for all possible devices. Nonetheless, a 
set of such routines is essential if the 
computer is to communicate with exter- 
nal contraptions, be they teletypewriters 
or robot arms. The ambitious program- 
mer who wishes to run some exotic 

gizmo with his computer usually has to 
deal himself with writing the software to 
run it as well as building the hardware. 
A good operating system, though, will 
provide an easy method for the user to 
add device drivers of his own making. 

Files. The concept of a "file" is a little 
more complicated. To explain it, we will 
use the example of the floppy disk. The 
floppy disk is both a "device" which re- 
quires its own device driver, and a 
gigantic "file" itself. It is the place 
where all the other blocks of data and 
programs, or "files" are kept. 

In fact, you can think of the disk 
drive, the device, as the filing cabinet, 
the physical storage unit. All the pieces 
of paper and records in the filing cabi- 
net, then, correspond to the data blocks 
or files, recorded on the disk. The way 
the data is stored on the disk is illus- 
trated in the accompanying diagram. 

The floppy disk is a circular piece of 
material much like magnetic recording 

MAGNETIC DISK SPINS AT 
300 RPM INSIDE ITS 
PROTECTIVE ENVELOPE 

SOFTWARE CONTROLLED 
STEPPING MOTOR 
POSITIONS HEAD OVER 
DESIRED TRACK 

WRITE PROTECT 
NOTCH 

INDEX HOLE 
LOCATES SECTORS READ/ WRITE 

HEAD 

EACH TRACK IS DIVIDED 
INTO 10 SECTORS 
EACH SECTOR CONTAINS 
256 BYTES 

There are many different sizes and types of floppy disks but they all look much like the 
one in this diagram. The disk tracks are not visible lines but rather sectors of a single 
magnetic coating. The read /write head is positioned by a stepping motor. Some systems 
have read /write heads for both sides of the disk. Index hole marks the first sector. 
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tape. It rotates inside a protective en- 
velope under the read /write head of 
the disk drive. The disk is divided into 
a number of concentric tracks, and each 
track into a number of sectors. A sector 
is the smallest unit of information the 
disk can access at one time. In a typi- 
cal home computer diskette, each sec- 
tor contains 256 bytes and each track 
contains ten sectors. On a diskette with 
40 tracks, that adds up to over 102,000 
bytes of storage! 

With the disk rotating continuously 
under it, the read /write head moves 
quickly in and out until it has found 
the track requested by the computer. 
It then waits over that track until the 
proper sector comes around. At that 
point the head "taps" the disk and 
either reads data from it into the com 
puter or writes data onto the disk. 

File Finder. The job of the operating 
system in all of this is to keep track of 
where all the things are on the disk so 
they can be found when requested by a 
program. The operating system acts 
much the same as a poor, harassed file 
clerk who is constantly asked to fetch 
and file records. To ease its task, it 
generally uses part of the disk to estab- 
lish a directóry for itself. The directory 
is a little reference file the operating 
system uses to tell itself where every- 
thing is stored on the disk. 

The name of each file (a file can 
consist of as many sectors as necessary, 
all grouped under one name) is chosen 
by the user and generally means some- 
thing in English, such as STARTRK or 
BIOTHM. The operating system reads 
the file name when it is entered oil the 
terminal, then looks it up on the disk 

VARIOUS CP /M 
COMPATIBL E 

PROGRAMS 

C P/M 

VARIOUS MAKES OF 
8080 -BASED 

COMPUTERS 

COMPUTER 
"X" 

COMPUTER 

COMPUTER 

directory. From the directory it finds 
out what track and sector it must go 
to to find the beginning of the file. We 
might also liken this process to finding 
a book in the library. First we go to the 
card catalog (the disk directory) and 
find out what aisle and shelf (track and 
sector) the book is on, then we go get 
the book. 

So far, we have seen the actions of 
the operating system with the main 
means of mass storage, the disk drive. 
Let us now explore some of the things 
that are made possible by a typical 
microcomputer operating system. Not 
all the methods described here work for 
all operating systems because the ap- 
proach of different authors varies. The 
general concepts, however, apply' to all 
operating systems. 

One major thing we can do with an 
operating system is take a file and trans- 
fer it from one device to another, or 
copy it from one disk to another. Many 
operating systems contain a program 
called PIP (Peripheral Interchange Pro- 
gram), which simply copies a file from 
one device to another. Using this pro- 

PRINTER 

TERMINAL I 

TIME 
SHARE 
SYSTEM 

U 
COMMON 

USER I 

TERMINAL 2 

MEMORY 
USER 2 

In a time sharing sys- 
tem various terminals, 
printers and other 
"slow" peripherals 
share the use of a 
single computer to en- 
able more efficient use 
of the machine. This 
requires a special op- 
erating system to keep 
the different inputs 
and programs sorted. 

The CP /M operating 
system can be modi- 
fied slightly to run on 
any 8080 -based micro- 
computer. Applica- 
tions programs can 
then be written to 
conform to CP /M's re- 
quirements rather than 
those of the computer. 
Thus, any computer 
running CP /M can use 
any of the thousands 
of independently pro- 
duced programs writ- 
ten to run under 
that operating system. 

gram, a businessman can record the 
status of his inventory or reciepts on a 
disk kept outside his shop and update 
that backup disk, say, every week. Thus, 
if-anything should happen to his daily 
working disk, he only has to go back 
one week in his paper records to get 
things straightened out. A better idea is 
to update the backup disk daily -with 
PIP it only takes a few seconds. 

An operating system increases in ver- 
satility if it is able to treat certain peri- 
pheral devices as if they were files. In 
that way it can use them as sources of 
data to be copied to a corresponding 
file on the disk and later used by a pro- 
gram. For instance, if a program is 
monitoring a temperature at some 
peripheral, that information can be read 
as a file by the operating system and 
stored as a file on the disk. It can later 
be read as a file from the disk and 
copied as a file to a printer or used as 
a data file by another program. 

With various peripheral devices con- 
nected to the computer (CRT, printer, 
disk, etc.) the operating system must 
always be aware of which one is/ really 
running the show, that is, which termi- 
nal is allowed to give commands to the 
operating system, tell it to shut up, 
power down, or fetch a file. This termi- 
nal is known as the console terminal. 

In most cases, the console terminal is 
the CRT terminal since many printers 
don't even have keyboards. It is, how- 
ever possible to have more than one 
console terminal and more than one 
user program working on the same 
computer system at the same time. This 
is done by means of a method called 
time sharing, and it is one of the most 
powerful features available on today's 
computers. 

Thumb Twiddling. Peripheral devices, 
especially those with mechanical parts, 
are terribly slow when compared to the 
speed of a microprocessor CPU. While 

(Continued on page 83) 
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REALISTIC 

0X300 
COMMUNICATIONS 

RECEIVER 

Digital readout ends the problems of guesswork tuning 

FROM WORLD -WIDE NEWS, to ethnic 
radio programming, to communica- 
tions with Air Force One (cur 

President's airplane); to ships at sea, 
and communications between insurgent 
armies and terrorists around the globe, 
the short -wave frequencies to 30 MHz 
are jumping with entertainment and 
action. The only problem is, it's often 
hard to find precisely where the action 
is. Except for Radio Moscow, whose 
megawatt multi -frequency propaganda 
transmitters pound in from one end of 
the dial to the other -literally drowning 
out almost all of the 40 -meter band- 
it's not the easiest task to dig out the 
real interesting signals even when you 
know their frequency. "Bandspread" 
dials just put you inside the ballpark - 
it takes much rocking of the tuning 
knob, or an external frequency cali- 
brator, to place your receiver's tuning 
"on the money" on the first few tries. 

But all that's a thing of the past. 
With the new Realistic DX -300, }ou 
simply dial up the desired frequency, 
and your tuning is accurate to within 
1 kHz. Even if you've got the DX -300 
baking in the hot sun, or down it a 
cold, damp basement, your tuning will 
be right on the station at the first try, 
and will stay there hour after hour. 

Features. The DX -300 covers 10 kHz 
to 30 MHz in six bands. Actually, the 
"bands" refer to tuning of the RF pre- 
selector; the frequency selection is 
direct dial without bandswitching, but 
we'll get to that later. 

The normal power supply is 120 
VAC. The unit may be powered, how- 
ever, by six self- contained flashlight 
batteries stored within the cabinet, or 
by the 13.8 -volt power of a motor 
vehicle (through the cigar lighter). 

Controls include the usual volume 
and RF gain, the preselector hand - 
switch, preselector tuning, the operating 
selector (CW /LSB, CW /USB, STAND- 
BY, AM, and AM with ANL -Auto- 
matic Noise Limiter), a MHz selector 
concentric with a kHz selector, and a 
fine tune that varies the tuning approx- 
imately ±1 kHz (serving as a clarifier 
for SSB and pitch control for CW). 

There are switches for battery test/ 
lights (when operating from the battery 
pack), audio bandwidth (wide, normal, 
narrow), and 0/20/40 dB antenna 
input attenuation. The receiver is sup- 
plied with a screw -on telescopic an- 
tenna. In addition to a built -in speaker, 
there is a front panel headphone jack, 
a tape output (phono -type) jack, and 
a jack for a telegraph key for the built - 
in code practice oscillator. 

There are antenna input terminals 
for balanced and unbalanced (long - 
wire) antennas, and 50 -ohm coax. The 

All of the DX -300's 
circuitry is contain- 
ed on discrete PC 
boards. This makes 
the rig easy to 
troubleshoot and 
service, and also 
helps reduce the 
possibility of spur- 
ious signals sneak- 
ing in and causing 
reception problems 
that can make you 
pull your hair out. 
This shot is of the 
audio filtering and 
amplifying section. 
Circle number 32 
on the reader serv- 
ice coupon for 
more information. 
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supplied telescopic antenna connects to 
the UHF -type coax jack. The usual S- 
meter rounds out .the package. 

Readout. The tuned frequency is 
indicated by a five -place digital read- 
out with a decimal separating MHz 
and kHz. Two digits are reserved for 
MHz, three for kHz, providing a read- 
out down to I kHz -close enough to 
put you right on top of any signal. 
The MHz dial steps directly in 1 MHz 
increments; as the dial is rotated, the 
readout will change from 0.000 to 
1.000, to 2.000, all the way to 30 MHz. 
The kHz tuning dial steps in 1 kHz 
increments from 0.000, to 0.001, and 
finally, to 0.999. Actually, the kHz 
tuning starts slightly below 0.000 (it 
shifts the MHz indicator down 1 MHz) 
so you can "tune -thru" any precise 
multiple of I MHz without returning 
the MHz dial. For example, if you are 
searching out a station around 9.998 
MHz, you could set the MHz tuning 
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to 10.000 mHz and then bring the 
kHz tuning down below MHz, say to 
9.995 MHz. This would permit you to 
tune through 9.998 MHz to 11 MHz. 

It all sounds a lot more complicated 
than it is. In actual practice, you sim- 
ply set the MHz tuning so the readout 
indicates the desired MHz, then tune 
the kHz reading directly to the desired 
frequency. The "below" tuning is sim- 
ply a convenience when you have to 
tune through the ends of each 1 MHz 
segment, which will be rare. 

Quartz Reference. Unlike some other 
digital- readout receivers which use con- 
ventional tuning with an offset fre- 
quency readout of the local oscillator 
to indicate the received frequency -a 
system still subject to "drift" -the 
DX -300's tuning is directly controlled 
by a quartz- referenced digital frequency 
synthesizer. When you adjust the tun- 
ing dial. you are directly generating the 
local oscillator frequency(s); the only 
way the readout can change is if the 
local oscillator frequency chànges, 
something it can't do because the local 
oscillator is referenced to a crystal 
controlled oscillator (the quartz refer- 
ence). The only possible drift would be 
that of the crystal itself, which is in- 
finitesimal. having almost no effect on 
reception from initial turn -on. 

Triple Conversion. The type of digital 
synthesis used in the DX -300 requires 
triple- conversion, which has no direct 
effect on selectivity. (Don't confuse it 
with the triple conversion needed some 

30 -years ago in order to insure high 
IF selectivity.) The first conversion 
beats the received signal up to the 55 
MHz range, where it is again beat 
against the local oscillator to produce 
an IF output of approximately 2 -3 
MHz. The local oscillator for the 2 -3 
MHz IF is variable for the fine tune 
adjustment, eventually producing a 
455 kHz third -IF output. 

Since the heterodyne oscillator that 
"kicks" the received signal up to the 
50 MHz range, and the first local oscil- 
lator are both digitally derived from 
the quartz reference, any "crystal 
drift" is effectively cancelled. The 
tuned local oscillator that produces the 
455 kHz output is so low, in frequency 
that cold and heat have virtually no 
effect on its stability. This is how the 
DX -300 ends up essentially drift -free. 

Audio Bandwidth. The audio band- 
width switch narrows the frequency 
response of the audio amplifier to re- 
duce interference (particularly from 
adjacent CW stations). Keeping in 
mind that a communications receiver 
is not a high- fidelity device, in the 
wide mode, the output frequency re- 
sponse to the speaker measured ±5 dB 
from 150 to 2500 Hz. In the normal 
mode, the response measured ±5 dB 
from 200 to 2000 Hz. In the narrow 
mode, the response measured ±5 dB 
from 200 to 1700 Hz. The tape re- 
corder output frequency response meas- 
ured ±5dB from 100 to 2700 Hz. 
Naturally, in all instances there was 
output beyond the limits indicated. 

Sensitivity. Sensitivity from 2.5 to 
30 MHz was almost a consistent 0.3 AV 
for a 10 dB S +N /N ratio. 

Selectivity. The measured selectivity 

After a little practice, you can zero the DX -300 in on any band in 
a second or two. The preselector is really sharp, and helps to at- 
tenuate unwanted off -frequency signals. The audio bandwidth con- 
trol can really sort out a signal when two or more are bunched. 
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depends on what method is used for 
making the measurement. On a straight 
carrier- for -carrier basis, it is slightly 
less than 70 dB at ±10 kHz. When 
tested' against a signal removed from 
the desired frequency by 10 kHz, which 
is modulated 30% by a 1000 Hz tone, 
the selectivity measured 50 dB. (This 
is the usual test procedure.) When 
tested under the same conditions, but 
where the interfering signal is modu- 
lated to 100% (the standard test for 
selectivity in CB transceivers), the 
selectivity measured 45 dB. 

The AGC action, which is the varia- 
tion in audio output for an antenna 
input signal range of 1 -10 k µV 
(80 dB) was a very tight 6 dB. In 
plain terms, this means that your ears 
won't get blasted if you suddenly tune 
from a very weak to a very strong 
station. About the only minor complaint 
we have with the DX -300 is its rela- 
tively low overload threshold, which is 
why there's an antenna attenuator on 
the front panel. If the signal gets dis- 
torted due to overload, you simply 
flip the attentuator from 0 dB to 20 dB 
or 40 dB attenuation. 

Summing Up. If you're into short- 
wave listening, and are either tired of 
tuning a "relatively calibrated" dial, 
calibrating the receiver against a crystal 
calibrator, or fussing with an uncali- 
brated bandspread, and you'd like to 
eliminate the "unknowns" and tune right 
to a known station's frequency the first 
time, then a digtial receiver, such as 
the DX -300, is what you're looking for. 

The DX -300 is priced at $379 at 
local Radio Shack stores. For addi- 
tional information, circle.number 32 on 
the reader service coupon. 

BATTERIES 

EXTERNAL 
SPEAKER 
OUTPUT 

CODE 
PRACTICE 
KEY INPUT FUSE ANTENNA INPUTS 

The rear apron has appropriate antenna connectors for just about 
any type of antenna you might possibly wish to utilize. If you are 
contemplating portable operation, just slip a few batteries into 
the convenient holder, roll up your antenna, and hit the road! 
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BUILD THE LI'L 

WAIL 
Slip this small package into your 

pocket, walk down the street with 
one of your friends, and push the but- 
ton; he or she will go crazy trying to 
figure out where the sound is coming 
from. You can "raid" your local poker 
group, or let it sound off at a party. 
We don't recommend using it within 
earshot of Your local gendarme (unless 
you want to attract his attention) how- 
ever. 

Out 'Lii Wailer sounds like a police 
siren, and can be adjusted from a barely 
discernible cry to a scream that will at- 
tract attention for at least 100 -feet 
around. It is, rugged and small, and can 
be built in an evening or two with read- 
ily available parts. 

How it Works. A combination of old 
and new technology is used in the de- 
sign of the wailer. The heart of the 
circuit is the venerable -unijunction 
(UJT) transistor. With power switch 
S1- on, and with trigger S2 depressed, 
capacitor C2 charges through Ql until 
the level at the emitter of the UJT 
(Q2) causes it to fire. It discharges 
through R5 to create the basic siren 
tone. The voltage applied to the UJT 
charging circuit is varied to produce 
the ascending and descending pitch re- 
quired. As S2 is held, capacitor Cl 
charges through 121, with the emitter 
voltage at Ql "following." Thus, the 
UJT fires at a faster and faster rate, 
peaking when Cl is essentially fully 
charged. When S2 is released, Cl dis- 
charges through Q1 , causing the volt- 
age to the UJT charging circuit (R2, 
R3 and C2) to decrease, with the firing 
rate dropping slowly to 'zero. R3 pro- 

. vides an adjustment to select the most 
"authentic" tone. 

The sawtooth -like waveform at the 
emitter of Q2 is then coupled through 
R6 and R7 to ICI, the LM386 audio 
amplifier. IC1, a 10- transistor linear 
amplifier, amplifies the waveform to a 
level sufficient to drive the tiny 8 -ohm 
speaker through C3. The level at, Q2's 
emitter is - fairly high, so R6 and R7 

s or, 

by Russ Head 

divide it to prevent overdriving the 
amplifier, with R7 serving additionally 
as the volume control. The high value 
of R6 prevents loading dówn the UJT 
emitter circuit, ensuring proper opera- 
tion of the device. 

R4 and R5 are values typically asso- 
ciated with the unijunction transistor's 
characteristics. R4, in particular, was 
chosen to provide the best temperature 
stability of the circuit, a dubious re- 
quirement in this application: If a 
2N2646 were to be used, R4 would be 
2K. Due to another characteristic of 
the UJT, its Intrinsic Stand -off Ratio, 
use of the 2N2646 may increase the 
frequency of the tone, as compared to 
the 2N 1671. It may be necessary to in- 
crease the value of R2 to 2.7K, or 
higher, in order to compensate. 

The 2N2102 and the 2N 1671 B, were 
used in the author's wailer simply be- 
cause of their availability from the 
"junk" box. A 2N2646 may be used, 
with the value of R4 adjusted as de- 
scribed above. Similarly, a 2N3646 or 
almost .any inexpensive NPN silicon 
transistor will work, although if the de- 
vice's gain is toa high, the descending 
wail will be prolonged. The builder may 
wish to try neighboring values. around 
C2, if the peak pitch, within the ad- 

justment range of R3, is not completely 
suitable to his ears. In like manner, 
variations in Cl will cause a variation 
in the tone's rate of ascent and descent; 
a larger value for Cl slowing both 
processes. 

Construction. Lay -out is not critical, 
except for the space allotted by the 
specified box. Perf -board was used be- 
cause of the circuit's simplicity. The 
material used in the unit shown re- 
quired additional holes drilled to mount 
the IC. Board material with 0.100 -inch 
spacing would avoid that inconvenience. 
An IC socket may be helpful in pro- 
tecting the amplifier during soldering, 
but since one wasn't handy, the chip 
was pushed flat against the board, bend- 
ing over the unused leads to hold it in 
place. 

The perf -board mounting brackets 
were bent from thin sheet stock and 
bolted to the enclosure so as to seat 
the board firmly against the speaker 
magnet. This keeps the heaviest part, 
the battery, from bending the board. 
Foam tape, strategically placed at the 
end of the battery and also ' on the 
cover, secures it nicely, making a rattle - 
free unit. Care should be taken to en- 
sure that no contact is made between 
the switch terminals and circuitry on 
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LI'L WAILER 

the bottom of the board when the 
hoard is in place. 

Although glue would likely he ade- 
quate to secure the speaker, four 
mounting brackets (see detail) were 
made from spade- tongue terminals. A 
piece of grill cloth was cemented inside 
the box to cover the five, 1/4 -inch holes 
drilled to pass the sound. 

Checkout. Before connecting the bat- 
tery, carefully check all wiring, espe- 
cially to the LM386. Then, connect the 
battery and flip Si to "on." A soft click 
should be heard from the speaker as 
ICI gets power. Set the pitch and vol- 
ume controls at mid -point and hold S2 
down. After a short delay, the siren 
should wail up, and volume can then 
be set at the desired level. Adjust the 
pitch control next for the desired "high - 
point" of the wail. Release S2 and the 
unit should wail down and stop -just 
like a police siren. Check for suitable 
wail -up and wail -down times by de- 
pressing and releasing S2. 

After satisfactory operation is ob- 
tained, place the cover on the box, ad- 
justing the foam tape as necessary to 
ensure a solid, rattle -free unit. Then, 
have fun with it, and just try to keep 
the kids' hands off of it! 

# 4 OR # 6 SPARE LUG 

#4OR #6 NUT 

LOCK WASHER 

CUT HERE 

BEND 

SPEAKER 

CABINET 
WALL 

#4 OR #6 SCREW 

MOUNTING DETAIL 

(BRACKET SIZE 
EXAGGERATED) 

Here's a novel way to mount subminiature 
speakers that don't have tabs for mounting 
screws. A few spade lugs bent to the proper 
angle will solve the problem. You might use 
this same method (on a larger scale, of 
course) to flush -mount speakers in your car, 
where space doesn't allow for running 
screws through the mounting tabs in the 
speaker frame, as on door mounts. 

POWER SI 

BI 
+ 

9V - 

1S2 

WAIL 

RI 
56K 

B 

10NF + 

CI 

01 
2N2102 

Need parts? 
Find them in 

HOBBY MART- C2 

page80 0.22NF 

TAB 

R2 
2.4K 

PITCH 

R3 
1K 

R4 
750A 

02 B22N16718 

et, 
R5 
27A 

I OO K 

PARTS LIST FOR 'LIL WAILER 

B1 -9 -volt transistor radio battery 
C1- 10 -AF, 25 -VDC electrolytic capacitor 
C2- 0.22 -AF, 15 -VDC mylar capacitor 
C3- 100 -pF, 25 -VDC electrolytic capacitor 
Q1- 2N2102 NPN transistor (or equivalent, 

see text) 
Q2- 2N1671 (or 2N1671A, or 2N16718) uni- 

junction transistor 
R1- 56,000 -ohm, 1/4 -watt resistor 
R2- 2,400 -ohm, 1/4 -watt resistor 
R3- 1,000 -ohm, PC -type trimmer potentiom- 

eter 
R4- 750 -ohm, 1/4 -watt resistor 
R5 -27 -ohm, 1/4 -watt resistor 

2 

1 
3 

R7 
IQK 

VOLUME 

6 
UI 

LM386 

4 

C3 
1000 

SPKR 

R6- 100,000 -ohm; 1/4 -watt resistor 
R7- 10,000 -ohm, PC -type trimmer potentiom- 

eter 
S1 -SPST miniature toggle switch 
S2 -SPST miniature pushbutton switch nor- 

mally open 
SPKR -8 -ohm, 2 -inch miniature speaker 
U1 -LM386 audio amplifier 

MISC.- cabinet: 4- inches long, 21/8- inches 
wide, 1%- inches deep (Bud # CU2102A), 
battery clip, perfboard, hardware, hookup 
wire, spade lugs (4), grille cloth, 8 -pin DIP 

socket (optional), etc. 

At right is a photo, and 
below is a placement dia- 
gram, showing how the 
project goes together on 
perfboard. Both the photo 
and the diagram are just 
about to scale, so you can 
get an idea of how corn - 
pact the Wailer will be 
when completed. With a 

little ingenuity it can pos- 
sibly be made even 
smaller for pocket use. 

C3 -0 
4 3 2 I 

UI 

5 6 7 8 -vv L-v- 

W RI ]-o 

I 

I R4 

1IF-O 

oI{I R5 

III o 
RB 

F.p 

C2 

PITCH VOLUME 
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kathì's 
CB Carousel 

by Kathi Martin, KGK 3916 

A computerized sideband smoke signaller 
T HE CB WORLD has been so bom- 
I barded by new innovations brought 
about by modern technology that only 
a. select few of the twenty or so CB 
brands on the market a few years ago 
are still around today. One of the 
companies to keep up with the fast 
pace of CB's advancing technology is 
Radio Shack, which has recently intro- 
duced their new computerized CB. 

. transceiver, the TRC -459. 
Radio Shack just didn't use a micro- 

processor to scan all, or a select few, 
CB channels. Rather; they provided a 
way for the user to pre -program the 
operating mode -AM, LSB, or SSB -in 
the computer memories. But I'm getting 
ahead of myself. Before I confuse you 
and me both, let me go back and give 
you the lowdown on Radio Shack's 
new powerhouse transceiver. 

Performance Facts. The computer- 
ized TRC -459 is an AM /SSB 40 -chan- 
nel transceiver primarily intended for 
base operation, but also having a chassis 
connector for 13.8 VDC so it can be 
used mobile or portable. It is housed 
in a low -slung data -processing equip- 
ment type cabinet measuring 3.8 "H ,x 
15.3 "W x 11.8 "D. A "break" in the 
front of the cabinet provides a flat 
surface for all operating and computer 
controls, and a sloping surface for an 
LED digital clock, LED channel indi- 
cator, two 9 -step LED "meters" (for 
S /RF- output /modulation, and SWR), 
and two rows of small LED indicators 
that show the selected functions, mode 
of -operation, and computer program. 

The horizontal surface has pushbut- 
ton switches for setting the digital clock 
and its alarm; a separate group of push- 
buttons select the assorted functions 
such as 12 or 24 hour clock, AUTO 
clock timer for turning on the trans- 
ceiver at a preset time, the transceiver 
power, ANL with Noise Blanker, CB, 
PA, MON (CB signals monitored 
through the PA speaker), LED display 
dimmer, and SWR calibrate; slider con- 

trols for the CLARIFIER, TONE 
CONTROL, RF GAIN, SQUELCH, 
and VOLUME; finally, an 0 -9 keypad 
for channel selection and memory se- 
lection (up to 5), and computer func- 
tion switches such as memory write, 
auto scan, up and down (channel step- 
ping), also mode (AM, LSB, USB). 

The rear apron has jacks for remote 
and PA speakers, the 13.8 VDC power 
source, the antenna connector, and the 
SWR calibrate control. The front edge 
of the cabinet has jacks for the micro- 
phone and headphones. The speaker is 
mounted in the top of the cabinet. 

At the touch of a button the trans - 
ceiver will scan all 40 channels stopping 
on busy or clear channels (as you 
select), or you can scan the five com- 
puter memories which can be pro- 
grammed not'only for channel, but for 
mode. For example, you can program 
memory M1 for channel 19 AM, then 
program memory M2 for channel '16 
LSB, memory M3 for channel 37 USB, 
etc. The memories will program for 
whatever mode is set before the MEMO 
WRITE button is pressed. Here's an 
example of how it's done. Suppose 
you're working on channel 16 LSB and 
decide you want to put channel 19 in 

The Navaho, otherwise 
less colorfully known 

as model number TRC- 
459, is a completely 
computerized base, 
with all legal modes 
of operation, and 
enough automation to 
keep a home com- 
puter hobbyist satis- 
fied. No. 32 on the 
reader service coupon. 
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M1 with AM (of course). You would 
simply press the mode switch until the 
LED mode indicator glowed next to 
AM. Then you would press the 0/ 
STOP key (zero and stop) to set up 
the computer. Pressing 1 and 9 would 
display channel 19. Simply pressing 
the MEMO WRITE button would store 
channel 19 with AM mode in memory 
M 1. Other memories are programmed 
the same way. 

The instruction book doesn't men- 
tion it, but the memories are non - 
volitile, meaning they don't lose pro- 
gramming when you turn off the rig. 
As long as the power cord is connected, 
either 120 VAC or 13.8 VDC, the 
memories are kept alive, ready for in- 
stant use when the power switch is 
depressed, or the rig is turned on by 
the digital clock. 

Easy Operation. If you have seen 
some of the new computerized rigs you 
might think I left something out be- 
cause it all sounds so easy. Well, that's 
part of what's great about the Realistic 

(Continued on page 88) 

[tltllt. 

__;1;!Iii I 

mi ai 

- ir 
MO -. -_ - .. NMI 

, . Mwkr se. 

59 



THIS IS A TALE of doing things right 
the first time. As in all good yarns, 

there must be a hero, a villain, and an 
innocent victim. In -this case, the 
hero(es) is the Antenna Specialists 
Corp., the villain is SWR, and the in- 
nocent victim is the ham. If we had 
nickels for' every time a mobile VHF 
antenna didn't work the way the manu- 
facturer claimed it would, the entire 
editorial staff would be riding around 
in Rolls Royces. 

As in any mobile installation, trans- 
, mitter power is dictated by the amount 

of -electrical power available from the 
vehicle's electrical system. Since that 
power -is limited, the antenna assumes 
a very critical role in overall perform- 
ance. It must not only have excellent 
receiving characteristics, in order to 
compensate for the motion of the ve- 
hicle, it must have equally good trans- 
mission characteristics as well, in order 
to make the most effective use of the 
available transmitter power. 

The model HM -179 2 Meter mobile 
antenna by the A/S people fills the bill 
in admirable fashion. Available in mag- 
netic, trunk -lid, and hatchback base 
mounts, it is truly a universal antenna. 
Our test choice, in this case, was the 
hatchback -mounted model, since, by 
nature of its position on the car, this 
is the toughest test for any mobile. 

Installation. The entire installation on 
our VW Rabbit took all of 15- minutes 
to accomplish. First, using the dimen- 
sion chart supplied with the antenna, 
the whip was cut for 146 mHz, or dead - 
center of the 2 Meter band. Next, the 
base of the antenna was attached to the 
inner lip of the hatch molding with two 
small sheetmetal screws. The installa- 
tion kit comes with two, adhesive - 
backed rubber pads, which can be at- 
tached to the hatch itself, immediately 
across from the mount, to protect the 
paint on the hatch from chipping if the 
base sways from movement generated 
by the motion of the car. Silicon grease 
is also provided to make a weathertight, 
and rust -deterring seal between the 
screw heads and the car's body. We 
should mention, for those of yo'i who 
recoil at the thought of drilling holes 
in your iron beauty, that if for any 
reason the antenna mount is removed 
(for resale of the car, as one example), 
the holes are invisible from the exterior 
and if care is used in the initi4l installa- 
tion, will be covered by the hatch's 
weatherstripping when the hatch is 

closed, thereby preventing the possibil -_. _ 

ity of water leaks ruining the headliner 
on the inside. 

With the mount in place, the coax 
(supplied) was led down to the floor 
and run up to the front under the car- 

e %checks out the... 

Antenna Specialists 

HM-179 2 Meter Whip 
A short story with 
a happy ending for 
the ham 

CIRCLE 71 ON READER 
SERVICE COUPON 

pet trim molding. In the VW, this mold- 
ing is a snap -on piece(s) of plastic, 
which came off in d second with gentle 
leverage from a screwdriver. In GM 
cars, for example, this is equivalent to 
the chromed strips running under the 
door sills, which are held down by a 
few screws, and are just as easily re- 
moved to accomodate the coax. If 
you're not sure how to do this on your 
car, have the dealer do it for you. 
Chances are he won't even charge for 
it, as it only takes a second or two. 

The solderless coax connector (also 
supplied) fit onto the trimmed end of 
the coax at the dash with only a few 
grunts and groans. The whip was 
screwed onto the base, and our Pace 
Communicator II transceiver was then 
screwed onto the coax. 

Performance. Can something that at- 
taches to your car with so little effort, 

perform electronically in the same man- 
ner? With the SWR meter in line, it 
was an easy matter to check the broad - 
bandedness of the antenna by dialing 
up frequencies on the synthesizer at 
each extreme of the band. At 146 mHz, 
the frequency to which we had cut the 
whip, the SWR was not enough above 
1:1 to budge the needle on the meter. 
In fact, at both 144.000 and again at 
147.995, the SWR never exceeded 
1.4:1. That, friends, is called "flat." 

Having scaled down the power out- 
put of the Pace to two -watts, we pro- 
ceeded to work a string of repeaters 
from the comfort of our own drive- 
way. The closest repeater was ten miles 
away, and the farthest was some 45- 
miles distant. All this from a valley 
with two -watts. On high power, with 
about 23- watts, we were able to access 
repeaters in two neighboring states 
from a distance of about 55 to 65 
miles out. 

On the road, the HM -179 seemed to 
really grab the repeaters, and we could 
detect very little fade or flutter from 
the same repeaters we had worked 
through while stationary. The antenna 
was highly repellent to ignition and ac- 
cessory motor noise, a common prob- 
lem in today's cars which have less and 
less metal to shield electrical interfer- 
ence from the engine compartment. - 

Conclusion. All told, the HM -179 is 
one antenna that lives up to its specs, 
and, as far as SWR is concerned, even 
surpasses them by a bit (although we 
suspect that the A/S people were just 
a wee bit conservative in their ratings). 
On a larger car, the ground plane ad- 
vantage might reduce the SWR even 
further. Of course, if you live in an 
area in which security is of more than 
passing concern, you might opt for the 
trunk -lid mount, or the magnetic 
mount, which is less conpicuous. Ei- 
ther way, the HM -179 is a good stick, 
and at $31.95, we recommend it highly. 
For complete information, contact: The 
Antenna Specialists Company, 12435 
Euclid Avenue, Cleveland, Ohio 44106, 
or circle number 71 on the reader 
service card. P.S. We all lived happily 
ever after. 
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by James A. Fred 

A brief history of the Carborundum detector 
IN THE SEPTEMBER -OCTOBER 1978 issue 

Of ELEMENTARY ELECTRONICS, there 
was a construction project showing 

how to build a radio using a Carbor- 
undum detector. Since the history and 
technical explanation, of Carborundum 
was only lightly touched on, I decided 
to devote most of this column to this 
type of detector. Most radio -electronic 
experimenters have either never heard 
of Carborundum detectors or know very 
little about them. However, I have a 
particular interest in the subject and 
have been collecting information and 
data for over two years, some of which 
I will present here. Some of the infor- 
mation was taken fom a very rare book 
entitled Carborundum In Radio, which 
was published in 1926 by the Carbor- 
undum Company. It contains 31 pages 
which are filled with many circuits 
using Carborundum detectors and grid 
leaks. - 

Historical Origin. The story of Car - 
borundum began in 1891 when Dr. Ed- 
ward Goodrich Acheson was com- 
pleting a series of electrical experiments 
with Thomas A. Edison. During the 
course of these experiments, Dr. Ache- 
son began to think about making an 
abrasive that would be superior to any 
found in nature. 

He filled a cast iron bowl with a 
mixture of clay and coke, and con- 
nected wires from an electrical gener- 
ator to the iron bowl and to a carbon 
rod. He plunged the rod into the center 
of the mixture and turned on the gen- 
erator. After a sufficient length of time 
had elapsed, he turned off the genera- 
tor and let the molten massy cool. He 
then broke open the fused mass in the 
bowl and discovered a few bluish, 
diamond -like crystals. These crystals 
were so hard and so sharp that they 
would cut and scratch glass. He had 
these crystals crushed into powder and 
used them to polish diamonds, rubies, 
sapphires and other gem stones. As time 

went on, he learned how to mass -pro- 
duce this abrasive material which he 
named CarborundumTaz. By 1926, the 
Carborundum plant at Niagara Falls, 
NY was producing 1,500,000 pounds 
per month. Most of it was used in grind- 
ing wheels and other abrasive products. 

Detector Value. In 1906, General 
Dunwoody, a member of the , United 
States Army, discovered that the recti- 
fying properties of Carborundum per- 
mitted its use as a detector in radio and 
wireless receiving sets. Realizing that 
Carborundum would be valuable as a 
detector on shipboard receivers, the 
Carborundum research laboratories be- 
gan an intensive investigation to deter- 
mine how best it could be used. They 
determined that five pounds of pressure 
on the Carborundum made a much 
more reliable detector than a mineral 
such as Galena, with only catwhisker 
pressure. The detectors they developed 
were a decided improvement over those 
in use in the Marconi receivers. 

The Carborundum detector is not as 
sensitive to radio frequencies as Galena, 
but Galena has one big disadvantage - 
the catwhisker contact is light and easily 
jarred out of adjustment. On shipboard, 
this could happen at a critical moment, 

such as when a wireless operator was 
receiving an SOS call for help. For this 
reason, Carborundum was used in most 
shipboard installations. Although not as 
efficient as Galena, it was more de- 
pendable in operation. 

It was soon found that Carborundum 
worked best as a detector when a bias 
voltage was applied. There were several 
theories as to why this happened. The 
Carborundum research laboratory 
thought that applying a bias voltage 
would match the impedance of the de- 
tector to that of the tuning circuit. If 
you can match the impedances of two 
connected circuits, you get optimum 
transfer of energy and maximum sensi- 
tivity. 

The other theory is illustrated by 
plotting a graph showing the change in 
current in a Carborundum detector 
with a change in voltage. The resulting 
clove will have a "knee" similar to the 
curve drawn fora vacuum tube. This is 
point "X" on the graph shown. At this 
point, we have the greatest change in 
current for the least change in voltage, 
and a continued increase in voltage 
creates an additional current flow. An- 
other way to look at it is that the resis- 
tance at the contact point of the Car- 

This Aladdin radio, and several antique electrical meters were on sale at a recent meet- 
ing of the Indiana Historical Radio Society. Try a local antique club for similar gems. 
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borundum has been suddenly reduced, 
and it is this physical property that 
makes Carborundum useful as a radio 
detector. 

Put To The Test. To put these theories 
to use, a practical radio circuit was de- 
vised similar to the radio set shown. 
There is the usual tuning coil, tap 
switch, and variable capacitor. The al- 
ternating radio frequency current, 
modulated by an audio frequency, will 
induce current from the antenna 
through the tuning coil. If it were not 
for the Carborundum detector, no sound 
would be heard in the headphones. The 
slider on the potentiometer applies the 
proper bias voltage to cause the detec- 
tor to conduct more efficiently in one 
direction than in the other, thus pro- 
ducing pulsating DC at an audio fre- 
quency rate, which the headphones con- 
vert to sound waves which our ears can 
hear. The RF carrier wave is no longer 
needed, and it passes around the head- 
phones to ground through the bypass 
capacitor. The value of the capacitor is 
chosen so that it presents a low im- 
pedance to RF and a high impedance 
to audio frequencies. 

When you connect a high resistance 
across a battery, the potentiometer acts 
as a voltage. divider. In other words, if 
you 'have a potentiometer with 6000 - 
ohms resistance and 300 -degrees of ro- 
tation across a 6 -volt battery, you will 
find that for every degree you turn the 
wiper arm, you will change the voltage 
out by 0.02 -volts. Thus, we can accur- 

ately control the amount of bias volt- 
age applied to the piece of Carbor- 
undum. 

Stabilization Unit. The Carborundum 
Company produced a unit called the 
Carborundum Stabilizing Detector Unit. 
The unit consisted of a bakelite mold- 
ing on which was mounted the poten- 
tiometer, bypass capacitor, battery clips, 
and clips to hold the special Carborun- 
dum cartridge detector. The circuit 
shown is that of an "Improved 200 mile 
Crystal Set." Builders of the original set 
have received státions over 1100 miles 
away using a suitable antenna and 
ground. The tuning coil "L" consists of 
40 turns of annunciator or bell wire. 
(no. 18 or 20 plastic- covered single 
conductor can be used) wound on a 
cardboard or bakelite form, 4- inches in 
diameter, and 5- inches long. The coil 
is tapped at the 10th, 20th, and 30th 
turns. You may want to duplicate a set 
of this type using the Carborundum 
Detector unit shown in the September - 
October 1978 issue of ELEMENTARY 
ELECTRONICS mentioned at the start of 
this column. Carborundum can be pur- 
chased by its common name of Silicon 
Carbide. It is used in grinding wheels 
and can be found in jewelry stores 
in the form of small sticks which 
can be broken up and used as a detec- 
tor. If you want to explore the Car - 
borundum story, I would recommend 
that you buy the book Carborundum in 
Radio, available from the Antique 
Radio Press, Box 42, Rossville, IN 
46065, for $4.00 postpaid. 

If you are a member of the Antique 
Wireless Association, you saw the 
write -up by Floyd Lyons on how he 

built a radio using an old Carborun- 
dum detector cartridge. It was printed 
in the June 1978 issue of the Old 
Timers Bulletin. If you are not a mem- 
ber, I urge you to join and ask to buy 
this back issue. The AWA National 
Conference will be held on September 
29, 30, and October 1 in Canandaigua, 
NY. This is a beautiful site for the 
conference with ample room for the 
flea market, auction sales, and seminars. 
You may write to Richard Ransley, 
Secretary. of the Antique Wireless 
Association, 9Belden Ave., Sodus, NY 
14551 for a membership form. You 
will still have time to register for the 
conference too. Be sure and send an 
SASE for a prompt reply. 

With the energy crisis becoming more 
serious every day, radio collectors may 
find it difficult if not impossible to 
travel later this year. Attendance at 
radio collector club meetings will no 
doubt suffer, as well as attendance at 
flea markets, auction sales etc. 

I would advise every collector to 
travel as much as possible in 1979 be- 
cause this may be the last year that it 
will be easy to get around to all the 
collector club meetings and conferen- 
ces. I had planned on four or five trips 
this year, but I may find that I'll have 
to cancel some. Travel by air may be 
much easier than driving, but the col- 
lector is restricted by how many radios 
he can carry on his return flight. No 
doubt it will be an interesting year, but 
hardly as enjoyable as the past seven or 
eight. I'll be looking for readers of this 
column at Auburn, Indiana, Elgin, Illi- 
nois, Dallas, Texas, and Canandaigua, 
New York. 

This is the sample bias curve for a Carborundum detector, as seen 
in the 1927 publication "Carborundum in Radio," published by the 
Carborundum Company of Niagara Falls, NY. This book was one of 
the first "applications" books seen in the radio industry. See the text 
for information on obtaining a reprint of this collector's item. 

Tone Quality is the Thing 
`jJ ]ITH the passing of the volume and distance fans there enters 

Wthe demand for natural undistorted reproduction -the de- 
mand for a real quality of tone. The trend of radio is toward 

the crystal clear reception that you can get on any set with the Car- 
borundum Stabilizing Detector Unit. 

It's a Carborundum Detector permanent, rugged and fixed under 
a five pound pressure -no cat's whisker -no adjustment -no possi- 
bility of burning out 

By means of a potentiometer and tiny booster battery it is electrically 
controlled to match the receiving conditions of all sets of any type. Gives DSSrarmr.re 
you greater selectivity and distance -but above all quality of tone. 13.50 

THE CARBORUNDUM STABILIZING DETECTOR UNIT 
Pry 

t '" IM Improves Any Set _ ;i ° ; 'gay s ú °á;¡ .. 
MnA. eeclutetr by tn. ir.ers ,m m4 

THE CARBORUNDUM COMPANY C..imi ser, Ct..euy Eu. 

NIAGARA FALLS. N Y 

Su. amo.Awowue,.o. se. ,x 
NwYmq Ow... Rwnee. 

Tw. f.,IwMUm Ca. Lte. Atarheae.. EN. 

CARBORUNDUM 

The Detector Alone 

1 .... ) $1.50 
e. S. A. 

This is an advertisement which appeared in radio journals of the 
late 1920's, extolling the virtue's of the Carborundum detector in 
producing superior audio output. The cartridge -type detector found 
widespread use in radios which were subject to being jarred dur- 
ing use. It replaced "catwhisker" units which were rather fragile. 
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Catch contest fever! 

CONTEST OPERATING can be a con - 
tagious disease. If you catch it, 
you're likely to spend more time in 

your shack than you do in your bed- 
room. In fact, your shack may become 
your bedroom, or vice versa. You will 
spend sleepless nights trying for that 
one more contact in some distant cor- 
ner of the planet, or some rural county 
where they count the farm animals in 
the population. y 

Types of Contests., The aim of most 
contests is to contact other stations, 
usually as many as possible, within a 
given period of time. Usually, these 
contests are scheduled during a week - 
enq, so they won't interfere with the 
working week. They can be .grouped 
into four major categories: interna- 
tional, special interests, certain fre- 
quency bands (to promote band usage), 

Amateur 

Radio 
Contests 

by Thomas R. Sundstrom, W2XQ 

and state and district QS© parties. 
Scoring for most contests is done 

by counting the number of contacts 
made, and then multiplying them by 
the number of different areas or dis- 
tricts worked. Some contests permit 
contacting the same station on both 
CW and phone on the same band, while 
others allow only one contact with any 
given station per , band, regardless of 
the mode. 

International Contests. The "biggies" 
are the .ARRL DX competitions held in 
March, and the CQ Worldwide con- 
tests in October and November. Both 
are split into two weekends, one for 
phone, and one for CW. During these 
contest periods, many hams form DX- 
peditions, assembling their gear, and 
then setting out for some area, such as 
an island, that is not normally heard on 

the bands, and putting it "on the air" 
for the contest's duration. 

As a result, many Amateurs have the 
opportunity to pick up a very rare con- 
tact in pursuit of, for instance, a DXCC 
(worked and confirmed 100 countries) 
award. By the way, the best sources of 
information on upcoming DXpeditions 
are the DX bulletins, such as the West 
Coast DX Bulletin, or the Long Island 
DX Association Bulletin. 

By the way, you don't have to be 
entered in the contest to contact these 
expedition stations, but don't expect,the 
QSO to consist of much more than a 
brief signal report exchange. Don't tie 
up the station with QSL information 
requests. You can pick that up from 
one of the bulletins, another operator, 
or possibly even from QST magazine. 

Special Interests. The VHF contests 

1RRL Novambar Bwaaptakaa 

T 
I ` \ oso ro.. , .,. 

--------. ...,a. 

VON 

Almost all of the contests that 
you will enter require that you 
submit your records of contacts 
on an approved log form, such 
as the ones seen here. It makes 
the job of tabulating the final re- 
sults much easier, and decreases 
the possibility of error in com- 
puting contest points. With the 
calendar of events seen else- 
where in this article, you can 
plan ahead and order your log 
and entry forms well in advance. 
It's a good idea to make a pho- 
tocopy of each log sheet that 
you submit, in case of loss. Most 
contest administrators will ac- 
cept a photocopy as long as it 
bears your signature, in ink on 
each sheet of the log. 
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are examples of this type. The top win- 
ners of these contests usually work all 
the VHF bands up to 1296 MHz. Al- 
though sometimes winners are listed for 
each different band, don't expect to win 
unless you're really loaded for bear. 

There are also contests for SSTV 
(slow -scan television), RTTY (radio 
teletype), and moonbounce operators. 
In these contests, a relatively small 
number of operators take part. Check 
the contest notes in QST for more de- 
tailed information. 

Certain Frequency Bands. The ARRL 
sponsors two very popular single band 
contests in December. The 160 meter 
contest is limited to CW only, due to 
the small size of the band, but the 10 
meter contest is for both modes of 
operation. With 10 meters coming to 
life during the current sunspot peak, 
the 1978 contest was a busy one. Sev- 
eral operators in my neighborhood 
worked over 100 countries in this sin- 
gle weekend, and none of them con- 
sider themselves "contest" operators. 

State and District QSO Parties. Over 
thirty states have their own QSO par- 

ties each year. Whereas the interna- 
tional contests tend to wander all over 
the bands, the QSO parties are usually 
found on a cluster of pre -announced 
frequencies. 

The county hunters, those operators 
looking to work all of the 3,071 coun- 
ties in the United States, find these 
parties very helpful. 

Sometimes it's nice to be the hunted 
and not the hunter. If you live in an 
area that is not too heavily populated, 
you may become one of the most 
sought -after stations on the band dur- 
ing one of these contests. 

Other Contests. The ARRL's Novice 
contest is spread through more than a 
week, but total operating time cannot 
exceed 30 hours. Novices and Tech- 
nicians contact themselves on the nov- 
ice bands, identifying their license class 
by adding " /N" for Novice at the end 
of their call sign, or " /T" for Techni- 
cians. Higher class licensees may parti- 
cipate, but can only contact the Novices 
and Technicians, to help them with 
their point totals. 

The last weekend of June brings 
with it the ARRL's Field Day activities. 
Mobile and portable operations take to 
the outdoors in a test of the ability to 
"get up and go" in case of emergen- 
cies. This test of emergency prepared- 

ANNUAL MAJOR CONTESTS ON THE AMATEUR BANDS BELOW 30 MHZ 
Month Weekend Contest Phone or CW 

January 4th French Contest CW 
February ARRL Novice Contest CW 

4th French Contest Phone 
March 1st ARRL DX Competition Phone 

3rd ARRL DX Competition CW 
4th CO Worldwide WPX (worked prefixes) 

Contest Phone 
April 3rd Bermuda Contest Both 
May 4th CO Worldwide WPX Contest CW 
June 3rd All Asian DX Contest Phone 
July 2nd IARU Radiosport Contest Both 

3rd HK Contest Both 
August 1st YO DX Contest Both 

2nd European Contest CW 
3rd Can -Am Contest Both 
4th All Asian DX Contest CW 

September 2nd European Contest Phone 
3rd Scandinavian Contest CW 
4th Scandinavian Contest Phone 

October 2nd VK -ZL- Oceania Contest Phone 
4th CQ Worldwide DX Contest Phone 

November 1st ARRL Sweepstakes CW 
3rd ARRL Sweepstakes Phone 
4th CQ Worldwide DX Contest CW 

December 1st ARRL 160 Meter Contest CW 
2nd ARRL 10 Meter Contest Both 

ANNUAL MAJOR CONTESTS ON THE AMATEUR BANDS ABOVE 50 MHZ 
Month Weekend Contest Phone or CW 

January 3rd ARRL VHF Sweepstakes Both 
June 2nd ARRL VHF OSO Party Both 
August 1st ARRL UHF Contest Both 
September 2nd ARRL VHF OSO Party Both 
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AN INTRODUCTION TO 

Operating an 
Amateur 
Radio 
Station 

This is a compendium of good operating 
procedures, one of many from the ARRL. 

ness has evolved into a contest of how 
many stations can be contacted on the 
HF and VHF bands. The participants 
these days tend to be clubs. 

,The Contest QSO. The content of the 
contest QSO tends to brief, with just 

(Continued on page 88) 

STATE /DISTRICT DSO PARTIES 
Month Weekend Contest 

February 
April 

3rd New Hampshire 
1st Tennessee 
1st Florida 
3rd Zero -land (W -K 0 call area) 

May 1st Georgia 
1st New York 
1st Vermont 
2nd Massachusetts 
3rd Kansas 
3rd Michigan 

June 1st Minnesota 
2nd Canal Zone 
3rd West Virginia 

July 1st Seven -land (W -K 7 call area) 
4th Rhode Island 
4th New Jersey 

August 1st Illinois 
4th Kentucky 
4th Ohio 

September 1st Four -land (W -K 4 call area) 
2nd Pennsylvania 
3rd Maryland- District of Columbia 
3rd Washington 
4th Delta (an ARRL Division, states of MS/ 

AR /AL /LA) 
October 2nd California 
November 2nd Delaware 

2nd Missouri 
December 1st North Carolina 

1st Connecticut 

Here's a listing of the most popular and regularly run 
annual contests. There are many more sponsored and 
run by local clubs. Contact a local club for info. 
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e/e checks out the... 

HRE'S AN ELECTRONICS -AGE gadget 
that is a real turn on! Just by 
poking buttons on a master control 

unit, or on a cordless accessory control, 
you can turn lights and appliances on or 
off anywhere in your home. It's all done 
without need of ,stringing connecting 
wires all over the house, and without 
transmitting radia signals that could 
mess up your TV picture. Essentially, 
all you have to do is plug the various 
modules into wall sockets and enÿoy! 

The BSR X -10 Control System util- 
izes regular home power wiring as a 
ready -made network to send control 
signals to as many as 16 remote mod- 
ules, wherever "they may be located. 
You might keep the control unit next 
to your TV watching chair most of the 
time. At other times it can be moved 
quickly and easily to other locations 
for temporary use -to a basement play- 
room or a bedroom, for example. The 
system is a virtual necessity for physi- 
cally disabled folk who live alone, and 
a great convenience for those who are 
even temporarily bedridden. 

Simple Installation. To set up a table 
lamp for remote control, unplug the 
lamp from its wall receptacle and insert 
the plug into a compact lamp module. 
On the module are two small dials, 
respectively numbered from 1 to 16 
and from A through P. Set the "unit 
code" dial to 1 to indicate that this is 
"number one" lamp, and the "House. 
Code" dial to any letter (more about 
this later). Now plug the module ;nto 
the wall receptacle. 

Easy Use. On the master control, dial 
the same "House Code" letter, and plug 
the unit's power cord into a wall re- 
ceptacle. It's now ready to operate. 
Press button 1 to tell the control you 

CIRCLE 70 
ON READER SERVICE 

COUPON 

BSR X -10 
Remote 
Controller 
A wireless remote controller that 
saves steps and money 

want to either turn lamp 1 on or off. 
Press the "on" key and the lamp will 
light. Is the light too bright? Just press 
the "dim" key to make the light inten- 
sity fade smoothly to any reduced 
level that you find pleasing. A "bright" 
key returns illumination to the maxi- 
mum level. 

The system, comes with two lamp 
modules designed for plugging into 
wall receptacles. Each can handle a 
load up to 300 watts. By purchasing 
additional remote modules, you can 
selectively control as many as 16 lamps, 
anywhere in the home, by giving each 
a different unit number. 

At the end of the day, there is no 
need to individually turn off all. the 
controlled lamps. Tapping the "all off" 
key extinguishes all of your lights at 
the same time. 

Want to turn all lights on in a hurry, 
as when you hear suspicious noises in 
the middle of the night ? - Hit the "all 
lights on" key to instantly flood every 
part of the home with light. 

Versatility Plus. Permanent light fix- 
tures can also be controlled, by in- 
stalling a wall switching module in 
place of any regular wall switch. The 
changeover is fast and easy. Just turn 
off the power, remove the original 
switch, and connect the black wire on 
the new, module to the liberated black 
wire in the box; the blue wire on the 
module connects to the remaining wire 
in the box, which may be either red 

, or white. 
Aftér installing the switch in the 

box, use a small screwdriver to set the 
"unit code" and "House Code" controls 
just beneath the toggle switch. For ex- 
ample, if the first two wall lamps are 
for table lamp 1 and floor lamp 2, you 

might make this permanent light fix- 
ture unit 3. Now replace the switch box 
cover and turn on the power. The mas- 
ter control will now operate the perma- 
nent fixture just as it does the other 
lamps. This wall -type module can han- 
dle up to 500 watts, but must be used 
only for incandescent -not fluorescent - 
illumination applications. 

If the original s' tch replaced by 
the module operated outside flood light- 
ing, you now have control of the illumi- 
nation from any location in the home, 
depending on where you happen to 
plug in the master control. A toggle 
switch on. the wall module permits nor- 
mal operation of the same lighting. 

You also get an appliance module 
that plugs into any wall receptacle. It 
has a resistive load of 15 amperes, a 
motor load of t/3 HP, and can handle 
incandescent lamps up to 500 -watts 
(200 -watts more than a regular lamp 
module). 

Do you have trouble greeting the day 
before that first cup of coffee? This 
control can make life a lot brighter 
under such trying times. Set up the 
electric coffee maker the night before 
by plugging into an appliance module. 
Next morning, punch the coded key 
from the master control (now in your 
bedroom), and the coffee will be ready 
by the time you finish shaving -or fix- 
ing your face, as the case may be. 
Many other small appliances can be 
remotely controlled if -you purchase 
extra appliance modules. 

Still More Features. It all sounds 
pretty convenient, doesn't it? But wait! 
We aren't through. Remember, there's 
still that cordless remote unit to talk 
about yet. 

This accessory remote control has p 
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duplicate set of 22 keys that operate in 
exactly the same manner as those on 
the master control. By pointing the 
cordless unit at the master, from any- 
where in the room within a range of 
about 30 feet, you can operate lights 
and appliances all over the house. A 
red light glows on the front of the mas- 
ter control to indicate that communi- 
cation with the cordless unit has been 
completed. This feature is handy if you 
are turning lights or appliances off in 
other parts of the home, and you can- 
not actually see if the desired results 
are being achieved. 

The remote control works by means 
of ultrasonic signals, in much the same 
way that you perhaps control your TV 
set with a remote, cordless unit. I find 
that the light control does not interfere 
with TV operation unless the master 
control is placed close to the TV set 
so that the cordless remote unit must 
be pointed toward the TV. In that case, 
the attempt to control a light may now 
and then flip the TV to a different chan- 
nel. Under normal use conditions, the 
master will be located well away from 
a TV set, and the remote control can 

be operated from virtually any other 
part of the room without problems. 

The remote control is powered by a 
small, 9 -volt transistor type battery that 
should last a very long time. There are 
no unit code or house code dials to set 
on the ' remote unit. 

Good Neighbor' Policy. By this time, 
you may be wondering what could hap- 
pen if a neighbor has the same type of 
control unit. After all, his power lines 
are connected to the same mains as 
yours, and it's conceivable that when 
you turn on your lights, you might in- 
advertently turn on his coffee pot, or 
vice versa. That is why the system has 
those "House Code" dials on the master 
control and on the individual lamp and 
appliance modules. You set your dials 
on, say, letter "A." Your neighbor sets 
his system on letter "B." Thereafter, 
no possible interference by one system 
on the other -unless the guy next door 
is a practical joker and dials "A" to start 
your coffee pot at two in the morning. 

It's not likely that a whole flock of 
residents on the same block will buy 
these control units, but once you show. 
off yours, more than one neighbor 
might be tempted. The problem would 
be especially acute in an apartment 
house where the electrical wiring is 
more closely integrated. But there's still 
little chance of trouble because the 

House Codes, from "A" through "P" 
allow 16 different family settings. 

Where homes are further apart, and 
especially if outside power transformers 
intervene, the interaction problem is 
even more remote. I tested my unit by 
taking some lamp modules to a neigh- 
bor's home that is a good 200 -feet 
away from mine. The modules could 
not be activated from that distance. 

What might basically be considered 
a problem, can in fact be turned into 
an asset under the right conditions. 
Assume that your control' could affect 
modules in a nearby home or adjacent 
apartment, if the House Code is set 
to the proper letter. When your neigh- 
bor goes off on a vacation, you can 
turn his various controlled lights on 
and otfbi at random times without ever 
getting up from your easy chair. After 
operating his lights, just dial your own 
House Code to resume normal opera- 
tion of your lights. 

The suggested retail prices for the 
individual components are as follows: 
Standard Command Console, $39.99; 
Ultrasonic Command Console, $44.99; 
Cordless Controller, $19.99; Lamp, Ap- 
pliance, and Wall Switch Modules; 
$15.99. The System X -10 is sold by 
BSR (USA) Limited, Route 303, 
Blauvelt, NY 10913. For more infor- 
mation. circle number 70 on Coupon. 

120 VOLTS AC 60Hi 
INCANDESCENT LAMPS ONLY 

500WATTS MAX. 

These are the modules that receive the controller's signals and 
actually accomplish the switching of the lights or appliances. 

Different modules are required for controlling appliances that 
present a reactive load (ie. motors, etc.) in the AC line. 

There's even a replacement module for wall- switched lights. You 
can still operate your lights independently of the X -10 with this 
switch. Circle 70 on the reader service coupon for more info. 
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HEN YOU FIRST START out in per - 
sonal /hobby computing, it's all fun, 

fun, fun. Even if a program you've 
taken three hours to type blows úp, 
you go right back and do it over. But 
after the initial thrill of seeing your 
program come to life on your term.nal 
wears off, it's frustrating to find hours 
of effort wasted because a bit -one sin- 
gle. bit -of, information got lost some- 
where in the recording process. 

Also, consider what happens as you 
develop a program. You might have 
version after version, each with an im- 
provement or modification. For speed, 
you might utilize several cassettes or 
diskettes to reduce-time on dumps and 
loads. Suddenly, there's a table full of 
recordings in front of you, and you 
don't know which one has "version 3 

out of 7," which has subroutines; or if 

you have, in fact, made a final dump. 
Common Sense. Just about all cassette 

and diskette data handling problems 
can be avoided by simply selecting the 
correct "tapes" and a little common 
sense. As far as the storage medium - 
diFkette and cassette -is concerned, 
there's not much that can go wrong. All 
diskettes will be satisfactory in a per- 
sonal, /hobby computer system. (So far, 
there are no "seconds" or six- for -a- 
dollar diskettes on the market. All we 
have seen have been top quality.) 

Cassettes are another story. While 
just about any good quality audio cas- 
sette can be used for non -digital re- 
cording, that is, a Byte /Manchester, or 
Kansas City -type cassette system, which 
utilizes two audio tones to represent 
data, six- for -a- dollar cassettes are no- 
torious for dropping bits of informa- 
tion. As long as you, use quality cas- 
settes such as TDK -AD, Maxell -UD, 
Fuji -FX, etc., you're perfectly safe up 
to speeds of at least 1200 baud. 

On the flip side of the coin, there's 
no good reason for investing in rather 
expensiVe "Data cassettes" if your cas- 
sette system is limited to 1200 baud 
using audio tones. Data cassettes are 
specially constructed and have certified 
tape; they are great for digital cassette 
recorders up to 9800 baud, but few 
hobbyists have or need that type of 
cassette equipment. Some hobbyists, 
however, do utilize the National Multi- 
plex digital'cassette recorder, which can 
easily record up to 4800 baud (you 
could load a 10K BASIC in less than 
10- seconds at this rate). 

BASIC, 
a general 

rule, any quality audio tape, such as 
previously mentioned, will easily han- 
dle up to 2400 baud. And while most 
will handle 4800 baud, you'll never 
know for certain until its too late; so 
at 4800 baud we suggest certified "Data 
cassettes." 

DON'T DROP 
THAT BIT 
Buying the right kind of tape, and knowing how to store it 

can save hours of wasted work 

by Herb Friedman 
W2ZLF 

Proper Storage. Okay, you have your; 
data recorded. Now what? Well, it 
takes only one single dropped bit, caus- 
ed by a speck of dust or a fingerprint, 
to blow or crash a program. Also, get 
confused by which version is which, 
and you might never sort out your 
programs or data. This is where ordi- 
nary tape handling accessories can save 
hours of work and aggravation. 

Though diskettes are supplied in 
paper "protective" sleeves, the sleeve 
doesn't really- protect the disk from 
dust, or from being accidentally crush- 
ed. We recommend the use of a disk- 
ette file. Made of relatively hard plas- 
tic, the file closes illto a protective 
"book." Opened, the file stands erect, 
so the user can slide the disks out 

easily without possible damagJ to other 
disks. Leave the disks in their paper 
sleeves even when stored in the file. 
Among other things, the sleeves can 
serve as an index file for the disk. 

For storing cassettes, there's just 
about no equal, for a computer hobby- 
ist, to TDK's cassette storage cabinet. 
Holding up to fifteen cassettes with or 
without their plastic boxes, the TDK 
cabinet can be used vertically or hori- 
zontally, and the "locking" clear plastic 
door allows instant identification or ex- 
amination of the stored cassettes. The 
cabinet is about as small as can be 
made for storage, and won't clutter the 
computer work area. It's a lot better 
than the padded monster -sized automo- 
tive -type cases with covers you can't 
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even see through, much less keep in 
a handy position on the bench. - 

Labeling. Finally, identification of 
what's whir. There's not much room 
to write on a cassette. .\tkr you've 
changed programs a few tunas, or you 
have several versions of the same pro- 
gram, or several different programs or 
data on a single- cassette. the small 
label's markings will start to resemble 
chicken tracks in the dust. You can 
keep order and legibility with a few 
special casette labels sold as accessor- 
ies in s high fidelity stores and show- 
rooms. 

For example, you can purchase packs 
of the strip labels that fit across the top 
of the cassette. Each time you DUMP. 
you simply write a new label and place 
it on the cassette. When you make your 
final DUMP. just go back and strip off 
the labels from your "work" cassettes. 
Howev,;r Is done. by using strip labels 
you can easily keep track of all 
changes, modifications, and dumps until 
the final recording is made. 

For inventorying several programs 
on -a single cassette, or if you just want 
to keep, track of what program .Went 
where. you e.it purchase audio ac- 
cessory index cards. which fit inside the 
cassette's pl o is storage box. These al- 
low an .(:!Jeri. running record of what 
was, or is, or the cassette. When the 
card is ius2d ,nr simply insert a 
new card. The cards fold twice in the 
middle like a hu k cover, to provide a 
surface so you can utilize an edge iden- 
titicatioa for the cassette. 

Many of the better quality casettes 
cone supplied with an index card; gen- 
erally, its the decorative "logo" card 
which is turned inside out. If your cas- 
sette comes supplied with an index 
card. by all means use it. But when 
it's filled, simply throw it away and 
substitute an accessory card. 

Summing Up. Your programs prob- 
ably tdok you much time and effort to 
develop, yet just a single speck of dirt 
or dust on the magnetic storage medium 
is all it takes to crash a program. Much 
heartache is avoided simply by storing 
cassettes and diskettes in a secure cabi- 
net. The few extra seconds it takes to 
apply an appropriate label. or make a 
.filecard entry. will insure that you can 
find any version of any program with- 
out wading through a stack of essen- 
tially unmarked boxes. The pleasure in 
personal: hobby computing should come 
from using the computer. not searching 
for data recordings that might turn 
out to he unusable. 

CIRCLE 57 ON READER SERVICE COUPON 

AUDUA CASSETTE 

Supvr PreciswnCUnetto Mechanism 

AD - :=:TDI.< 

EXTENDED RANCE LOW NOISE MICR (PCPs I' 

CIRCLE 58 ON READER SERVICE COUPON 

Knowing what you have on your tapes is 
almost as important as the recording proc- 
ess itself. Treat yourself to the many types 
of indexing cards and labels available. 

Fuji's new "Ferrix" cassette utilizes the 
normal bias setting of most machines and 
has been designed to provide the user with 
drop -out free recording. Many of the advan- 
ces in cassette technology have been made 
from within the cassette case -Today, a 
tape jam is almost a thing of the past. 

TDK's "Audua" cassette line has been proven 
to be among the most reliable and consis- 
tent in quality for both the audiophile and 
the computerist. Combined with their stor- 
age rack (see photo on previous page), this 
makes an excellent and inexpensive desk- 
top data storage arrangement for you. 

maxelI KE.. C90 

1 

CIRCLE 60 ON READER SERVICE COUPON 
Maxell makes the "UD XL" cassette tape in both normal and high -level bias varieties. If 
your tape player has the capability to select for high -level bias, then by all means use 
a high -level biased tape. All of the major makers have at least one high -bias variety. 
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IT'S SIMPLY BASIC 
Your computerized radio log is here! by Larry Friedman, WB2AHN 

ANY OF YOU HAVE WRITTEN request- 
ing a logbook program -a computer- 

ized logbook to keep SWL records - 
which at the same time is easily adapt- 
able for logging other forms of com- 
munication such as Amateur Radio. 
OK, here's your answer -"SWL LOG- 
BOOK," a program that can store and 
retrieve as much data as ' your disk 
system or other storage device can 
hold. 

"SWL LOGBOOK" has been kept 
as short as possible, to allow users of 
smaller- memory systems to run the 
program. The program operates much 
the same way as a standard logbook; 
information such as DATE, STATION, 
FREQUENCY, TIME, and LOCA- 
TION are recorded, and the data can 
be retrieved by the commands: STA- 
TION, FREQUENCY, TIME, or LO- 
CATION. For example, if you wanted 

a listing of all the contacts with Eng- 
land, you would simply enter LOCA- 
TION, and then type ENGLAND. At 
this point, the computer will feed back 
to you all the stations from England 
in your logbook, or notify you that 
you have no listings of English sta- 
tions in your logbook. For Amateurs, 
this can be used as a tool in contests 
so that you know what countries you 
have contacted, and what countries 
you must seek. The commands: STA- 
TION, FREQUENCY, and 'TIME, 
work the same way LOCATION does; 
enter the command and the data that 
you wish to retrieve. 

The FILE COPY command has been 
installed so you can copy the logbook 
data into another sector of the disk. 
This permits you to have a SAFETY, 
or a copy of the logbook data, in case 
the first copy gets destroyed or dam- 

aged. It also allows you to have dif- 
ferent logbooks for different types of 
communication, and to be able to 
move data back and forth on the disk. 

Because of the need for a program 
that will run on lower -memory systems, 
we have ommited functions such as 
error correction and MAPPING (put- 
ting the data through two selective 
tests such as LOCATION and FRE- 
QUENCY to get a very selective set 
of output material). However, if you 
are interested in having error correc- 
tion, here is a simple error correction 
loop that you can put into the program 
between lines 1120 and 1130. 

1122 INPUT "SURE ",Z$ 
1125 IF Z$="YES" THEN 1130 
1128 GOTO 1120 
The program, as mentioned earlier, 

has four retrieval commands: STA- 
(Continued on page 84) 

0100 
0118 
0120 
0130 
0I40 
0145 
0150 
0160 
0170 
0180 
0190 
0200 
0210 
0215 
0228 
0230 
0240 
0250 
0268 
0270 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
0410 
0420 
0430 
0440 
0450 
000 
010 
020 
030 
040 
050 
060 
070 
080 
100 
105 
110 
120 
130 
140 
S00 
510 

REM "SWL LOGBOOK" 
REM BY LARRY FRIEDMAN 
REM FOR ELEMENTARY ELECTRONICS 
REM USES SWTP 6800 BASIC VERSION 2.0 WITH PERCOM 
REM LFD-400 DISK SYSTEM. 
REM 
INPUT "WHAT SECTOR DO YOU WISH TO START AT ".X 

INPUT "DO YOU NEED INSTRUCTIONS ".YS 
IF LEFTS(YS.1) "N" THEN 330 
PRINT 
PRINT "SWL LOGBOOKS A COMPUTERIZED LOGBOOK" 
PRINT "FOR SHORT WAVE LISTENERS. IT CAN STORE" 
PRINT "AN UNLIMITED AMOUNT OF DATA (WITHIN THE" 
PRINT "SPACE LIMITATIONS OF YOUR DISK). AND" 
PRINT "IS EASILY ACCESSIBLE OR RETRIEVABLE." 
PRINT "THE COMMANDS ARE1" 
PRINT "START TO ENTER DATA ONTO DISK" 
PRINT "UPDATE TO ADD DATA TO EXISTING DATA FILE" 
PRINT "TIME TO REFERENCE AN ENTRY BY TIME' 
PRINT "STATION TO REFERENCE A PARTICULAR STATION" 
PRINT "FREQUENCY TO REFERENCE ENTRIES BY FREQUENCY" 
PRINT "LOCATION TO REFERENCE ENTRIES BY LOCATION" 
PRINT "FILE COPY TO COPY DATA FILE TO A NEW SECTOR" 
PRINT "LIST TO LIST ENTIRE DATA FILE" 
PRINT "EXIT TO LEAVE PROGRAM" 
PRINT 
DATA START. UPDATE. TIME.STATION.FREQUENCY.LOCATION 
DATA FILE COPY.LIST.EXIT 
FOR N1 TO 9 

READ XS(N) 
NEXT N 

INPUT "COMMAND ".CS 
FOR N1 TO 9 

IF XS(N)CS THEN 450 
NEXT N 

PRINT "ILLEGAL COMMAND." 
30T0 390 
ON N GOTO 1000. 2000. 3000 .3000.3000.3000.4000.5000.6000 
INPUT "NEED INSTRUCTIONS ON DATA ENTERING PROCEDUR E'.YS 
IF LEFTS(YS.I)"N" THEN 1100 
PRINT "ENTER DATA IN THE FOLLOWING ORDERS" 
PRINT "(I) DATE (IN FORM XX /YY /ZZ)" 
PRINT "(2) STATION (3) FREQUENCY" 
PRINT "(4) TIME (IN GMT) (5) LOCATION (COUNTRY. ETC)" 
PRINT "SEPARATE DATA ENTRIES WITH COMMAS" 
PRINT 
PRINT "TYPE Q.... TO EXIT START MODE" 
IF U1 THEN U.01GOT0 1110 
OPEN /I0.X 
I(' UT DS.SS.FS.TS.LS 
IF DS "Q" THEN 1500 
PRINT / 10.DS.SS.FS.TS.LS 
GOTO 1110 
CLOSE 010 
GOTO 390 

2000 
2010 
2020 
2030 
2040 
3000 
3010 
3020 
3030 
3035 
3040 
3050 
3060 
3060 
3090 
3100 
3110 
3120 
3130 
3140 
3500 
3510 
3520 
3530 
3540 
3600 
3610 
3620 
3630 
3640 
3750 
3760 
3770 
4000 
'4010 
4020 
4030 
4040 
4050 
4090 
4095 
4100 
5000 
5010 
5020 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5118 
6000 

U1 
OPEN 010.X 
READ 010.DS.SS.FS.TS.LS \2040. 
GOTO 2020 
GOTO 1000 
IF CS "TIME' THEN ZItINPUT "TIME".TS(1) 
IF CS "STATION' THEN Z2IINPUT "STATION'.5S(1) 
IF CS "FREQUENCY" THEM Z31INPUT "FREQUENCY ".FS(I) 
IF CS"LOCATION" THEN Z4tINPUT "LOCATION'.LS(1) 
V.01C0 
IF LEN(SS(1)).,15 THEN SS(1)SS(1) ' " IGOTO 3040 
IF LEN(TS(1))..15 THEN TS(1)TS(1)." " IGOTO 3050 

IF LEN(FS(1)).15 THEN FS(I)F9(I)." " IGOTO 3060 

OPEN /10.X 
READ 1/10.DS.SS.FS.TS.LS \3750 
IF Z.1 THEN IF TS(1)TS THEN 3500 
IF Z2 THEN IF SS(I).SS THEN 3500 
IF Z.3 THEN IF FS(1).FS THEN 3500 
IF 2.4 THEN IF LS(1)LS THEN 3500 
GOTO 3090 
C1 

IF V1 THEN 3600 
PRINT " DATE "ITAB(11)1" STATION ")TAB(21)1 "FREQUENCY "ITAB(31)i 
PRINT "TIME'ITAB(41); "LOCATION" 
V.1 
DSLEFTS(DS.10),SS.LEFTS(SS.10) 
FSLEFTS(FS.l0),TSLEFTS(TS.10) 
LS.LEFTS(LS.10) 

PRINT DSISSIFSITSILS 
G OT O 3090 
IF C0 PRINT "NO STATIONS IN LIST. 
CLOSE /10 
GOTO 390 
PRINT 
INPUT " (ENTER SECTOR TO COPY FILE INTO) ".K 

OPEN 011.1( 
OPEN /10.X 
READ. /10.DS.SS.FS.TS.LS \4070 
PRINT /1l.DS.SS.FS.TS.LS 
PRINT "FILE HAS BEEN COPIED" 
CLOSE 4101CLOSE 011 
GOTO 390 
OPEN 010.X 
PRINT "DATE"ITAB(11)1" STATION " /TAB(21)I "FRFAUENCY"/TAB(31)i 
PRINT "TIME')TAB(41)i "LOCATION" 
READ /10.DS.SS.FS.TS.LS \5100 
DS.LEFTS(DS.10),SSLEFTS(SS.18) 
FSLEFTS(FS.10)ITSLEFTS(TS.10) 
LSLEFTS(LS.10) 

PRINT DSISSIFSITSILS 
GOTO 5040 
CLOSE /10 
PRINT IGOTO 390 
END 
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*PUL 
IF YOU HAVE BEEN INVOLVED in de- 

signing and building digital circuits, 
you have undoubtedly found a con- 

stant need for a handy clock signal 
source of some kind. There are several 
ways of satisfying this need. One way 
is to build a simple R/C oscillator 
whenever you need one. Another way 
is to build a fixed -frequency crystal 
oscillator, and divide the output fre- 
quency down to whatever frequency 
you want. Any of these methods will 
do the job in most cases, but it invari- 
ably involves building something special 
for each particular case, and tearing 
it down again when it is no longer 
needed. Of course, you could also buy 
one of the commercially available pulse 
generators if your budget can stand 
the price tag of $150.00 and up. 

We have another solution for you - 
a simple pulse generator based on two 
CMOS ICs. It covers a frequency range 
of 1 Hz to 1 MHz, and has a pulse - 
width variable between 0.5- seconds and 
0.5- microseconds. It features three 
modes of operation: Free running, 
Gated oscillator, and Single Shot, with 
either external or internal triggering. 

The unique thing about this design 
is that it is powered from the same 
power supply as the circuit it is driving. 
This means that you can use the pulse 
generator to drive both CMOS and 
TTL circuits, as the drive level will 
always match the circuit you are testing. 
It also saves you the cost of a separate 
power supply for the pulse generator. 

The Circuit. Referring to the sche- 
matic diagram, it can be seen that the 
basic pulse generator consists of U2 
and U3, which are both 4047s, a low - 
power CMOS Astable /Monostable 
multivibrator. 

U2 and associated circuitry form an 
oscillator circuit with a 50% duty -cycle. 
in the free running mode. In the mono - 
stable mode, it is a one -shot oscillator 
which may be triggered either from an 
external source or from the internal 
pushbutton. 

S4 controls the mode of operation. In 
the free running mode, it grounds pin 
8 and pin 9 of U 1, thereby keeping pin 
6 of U2 high, and pin 8 of U2 low. 
This enables the astable mode of U2. 
Neither the trigger input or the push- 
button have an effect on the circuit 

Here's the universal digital clocking 
source you always needed 

but couldn't afford 

operation in this mode, because pin 5 
of U 1 is held high. 

When S4 is in the free running posi- 
tion, pin 5 of U2 may be pulled low 
by a low input on GATE IN. This 
allows. U2 to operate as a gated oscilla- 
tor. When GATE IN is pulled low, 
the operation' of U2 is inhibited. 

With S4 in the one -shot position, U2 
operates as a one -shot oscillator. In 
this mode, U2 is triggered by a low - 
going signal at pin 6 of U 1. This low - 
going signal may originate from an 
external source (if S3 is in the EXT 
TRIG mode) or from the de- bounced 
pushbutton switch, if S3 is in the INT 
TRIG mode. Two sections of U1 are 
used to de- botince the push button 
switch. 

The components which determine 
the operating frequency of U2 are ca- 
pacitors Cl through C6, and resistors 
R6 and R8. S1 allows frequency adjust- 
ment in decade steps while R8 is a 
vernier control allowing adjustment of 
the output to the exact frequency re- 
quired. 

U3 operates continuously in the 
astable mode. It is used to generate an 

T RIGGER 

IN EXT 

MODE . 

OS RUNE 

POLARITY 

NE O 

Ë'.. VERNIER 
4699 
PULSE 

GE N E= R ATO R 

100KHZ 

10KHZ 

1KHZ ------.. 
100HZ 

10HZ 

by 
John 
Rasmussen 

output signal- with a variable . lse- 
width, and is triggered on the ris 
edge of the waveform output of U2. 
The components which determine U3's 
pulsewidth are C7 through C12, and 
R7 and R9. 

S5 allows a choice of either a posi- 
tive or negative -going output pulse. S6 
allows a choice between an output 
signal with a 50% duty- cycle, or one 
with a variable pulsewidth (adjusted by 
R9). 

The output signal is buffered by U4. 
Only one section of the six buffers con- 
tained in the chip is shown on the 
schematic, although all the buffer sec- 
tions can be driven in parallel to pro- 
vide as many as 12 (each buffer can 
drive 2 TTL or DTL circuits) outputs. 
Check the wiring diagram provided 

5uS 

1HZ 

This professional -looking finished product was completed with the aid of a dry lettering 
transfer kit, which is available in most art supply stores for a usually very low price. 
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with the chip for the pin numbers of 
the additional buffers. 

Construction. Assuming that you will 
utilize a PC board for assembly of 
the pulse generator's circuitry (and we 
suggest that you do), take note of the 
fact that the PC board that must be 
used for this project is a double -sided 
one, with copper foil on both sides of 
the board. We have provided two tem- 
plates for this purpose. Template "A" 
is to be used to create the foil pattern 
on the underside of the board (the side 
opposite the component side). Template 
"B" is to be used to create the foil 
.pattern on the component side of the 
board. Depending upon what etching 
method you use, you may have to etch 
one side, and then repeat the process 
for the other side, or you may be able 
to etch both sides in one single process. 
Check the directions with your etching 
kit before proceeding with the etching 
process. 

Once the board is completed ' (and 
after you have visually inspected it for 
accuracy and compliance with the orig- 
inal template) solder all of the com- 
ponents (except the ICs) to the "B" 
side, following the component layout 
diagram we have provided. We strongly 

suggest that you. utilize IC sockets, es- 
pecially for CMOS chips, since they 
are sdsceptible to damage from static 
charges emanating from your body, as 
well as stray AC from a soldering iron. 

The only component which is not 
mounted on the board is switch S7. As 
you can see in the photograph, S7 is 

connected to the board by three jumper 
wires to points G, H and I. 

In order to mount switches Si and 
S2 on the PC board, the wiper and the 
topmost terminal of the unused second 
sections must be cut away. In addition, 
the wiper of the section that is to be 
used must be bent down slightly to 

This photograph shows 
the foil pattern of the 
PC \ board. Use the 
template on the next 
page to obtain similar 
results in building 
your own PULSTAR. 

accommodate the holes drilled in the 
PC board. 

Applications. This pulse generator 
may be used to check out all kinds 
of digital circuits. Its wide frequency 
range and operating voltage make it 

very adaptable. The variable pulse - 
width feature enables you to check a 

circuit for sensitivity to variation in 
clock pulse width. 

'Let's say a circuit using CMOS ICs 
with long counting chains, and both 
positive and negative edge -triggered 
flip -flops was to be tested. Such a cir- 
cuit, due to the relatively high propa- 
gation delays in the CMOS ICs, may 

IC SIDE 

fir 

This is the component placement guide for the printed circuit board. Be certain that you observe correct pin orientation when installing 

the integrated circuit sockets. Switches Si and S2 can be mounted directly on the PC board. Refer to the text for mounting instructions. 

ELEMENTARY ELECTRONICS /SEPTEMBER- OCTOBER 1979 
71 



PULSTAR 

be sensitive to clock pulsewidth varia- 
tions. With this pulse generator, you 
will be able to check the operating mar- 
gins of such a circuit. 

If you wish to drive a TTL circuit 

at 1 MHz with this pulse generator, it 
may he done by operating the pulse 
generator from a voltage source be- 
tween 10 -volts and 15 -volts and by 
using an external type 4050 IC to 
level -shift the output pulse to the TTL 
level. The 4050 would be powered 
from a 5 -volt source. 

The pulse generator is not calibrated 

per se. The component values are 
chosen so that the ranges are overlap- 
ping on both ends of the vernier con- 
trol. It was designed so, in order to 
accommodate the changes in the oper- 
ating frequency and pulsewidth asso- 
ciated with different supply voltages. 
It is suggested that either a scope or a 

(Continued on page 82) 
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PARTS LIST FOR PULSTAR 
Cl, C12 -10 -pF ceramic disc capacitor, 100 - 

VDC 

C2, C11- 220 -pF ceramic disc capacitor, 100 - 
VDC 

C3, C10- 0.0022 -uF mylar capacitor, 100 -VDC 
C4, C9-- 0.022 -uF mylar capacitor, 100 -VDC 
C5, C8- 0.22 -uF mylar capacitor, 100 -VDC 
C6, C7-- 2.2 -uF tantalum capacitor, 25 -VDC 
C13- 0.1 -uF ceramic disc capacitor, 100 -VDC 
D1- 1N4148 diode 
R1 to R4, R10- 100,000 -ohm, 1/4 -watt resistor 
R6, R7 -4,700 -ohm, 1/4-watt resistor 
R5- 10,000 -ohm, 1/4 -watt resistor 
R8, R9- 100,000 -ohm, linear -taper potentiom- 

eter 
Si, S2 -2 -pole, 6- position, non -shorting rotary 

switch (Radio Shack #275 -1386) 
S3 to S6 -SPDT toggle switch 
S7 - SPDT momentary- contact pushbutton 

switch 
U1- CD4001 quad NOR gate 
U2- CD4^47 astable /monostable multivibrator 
U3- CD4047 astable /monostable multivibrator 
114- CD4049 inverting hex buffer 
U5- optional CD4050 non -inverting hex buffer 

(see text) 
MISC: binding posts, knobs, plastic case, IC 

sockets (three 14 -pin DIP, one 16 -pin DIP), 
dry letter transfer kit for faceplate letter- 
ing, etc, 

Note: The following are available from Engineering Resources, 221 W. 
Carillo St., Santa Barbara, CA 93101: Screen -printed PC board (double - 

sided)- $18.00; Cabinet with front panel drilled and labled- $15.00; 
Complete parts kit, including all of the above -$65.00 plus $3.25 for 
postage and handling. California residents add 6% sales tax. No CODs. 

This is the full -scale cir- 
cuit board template for 
PULSTAR. Check your 
finished board for un- 
wanted foil bridges and 
continuity of the long 
foil paths before at- 
tempting to assemble 
the project. This pre- 
caution can save a lot 
of headaches later on. 
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A look at the solid 
favorites on the 
DX hit parade 

by Roger N. Peterson 

DX Programming 
AMONG SHORT WAVE RADIO fans, the 

DX program can be the most ,m- 
portant source of information. A 

good program will give weekly changes 
in station broadcast times and frequen- 
cies, bring news about short wave mat- 
ters, tip the listener off to a new station, 
and also give helpful technical advice 
on antennas, new receivers, etc. 

The DX program has become so 
popular, that today there are 24 inter- 
national broadcasters with weekly pro- 
grams of this type. Unfortunately, not 
all of these programs are first rate. 
Some, for example, broadcast very 
dated information. Others, in their pro- 
grams beamed to the U.S., give us too 
much information that is useless. It 
may be interesting, for example, to 
hear that a listener in Finland has 
picked up a station in Siberia on a new 
frequency, but the chances of a listener 
in the U.S. being able to tune it in are 
remote. 

Sources of Information. The DX 
news program is, of course, only as 
good as its sources of information. 
These might include the broadcaster's 
own monitoring efforts. Or the station 
may subscribe to a commercial moni- 

toring source, such as the BBC's ser- 
vice which supplies changes in broad- 
cast times and frequencies all over the 
world on a regular periodic basis. 

Another important source of infor- 
mation are reports sent in by listeners 
themselves. Most DX broadcasters 
quote the names and countries of their 
informants, and thus encourage other 
listeners to contribute. 

The DX Club bulletins are also handy 
sources for some DX reporters. These 
may not have very fresh news by the 
time they are received by the broad- 
caster, but at least he knows the infor- 
mation will probably have value to 
listeners in the part of the world where 
the bulletin originated. 

Technical Talk. Not all DX pro- 
grams concentrate on news for the 
shortwave listener. Some instead con- 
duct technical discussions or answer 
questions sent in by listeners. Other 
programs . offer prize contests for the 
DXer to enter. Again, like the DX news 
broadcasters, some of these technical 
programs are excellent, others are poor. 

Let's look at some of these programs 
in some detail, starting with the best 
now on the air- 

Radio Canada International's DX 

Corner. This is the very best from the 
standpoint of news for the North 
American shortwave enthusiast. Glenn 
Hauser gives the changes in broadcast 
times and frequencies plus other news, 
and his material is very current. Glenn 
is the editor of both the Review of In- 
ternational Broadcasting and the Lis- 
tener's Notebook in the North Ameri- 
can Short Wave Association's monthly 
bulletin, and he has lots of sources for 
his news. You can hear this cvery Sun- 
day at 0100 (GMT) on 5960 kHz; 
0200 on 9535 and 5060; 0300 on 9535, 
11845, 9755 and 5960 kHz; and- at 
0400 on 9535 and 5960 kHz. 

BBC World Radio Club. This is a 

different type of program in that it 
doesn't concentrate on news (although 
it usually contains some) but instead 
gives helpful advice on antennas, noise 
suppression, and other technical infor- 
mation. Reg Kennedy, the editor, con- 
ducts a lively, always -interesting pro- 
gram. Occasionally the program offers a 
prize contest that apparently gets lis- 
teners from all over the world to enter. 
You can hear it on Sundays at 0745 
GMT on 9510 kHz; Mondays at 1115 
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GMT on 5990, 6195, 11,750 and 
5,260 kHz; Tuesday at 2100 GMT on 
6175, 7325, 11,750 and 15,260 kHz; 
Wednesday at 2315 GMT. on 6120, 
6175, 9510 and 11,750 kHz. Member- 
ship is open to all. Write to: World 
Service Radio Club, BBC World Ser- 
vice, P.O. Box 76, Bush House, London 
WC2B 4PH. You'll receive a nice 
membership certificate, plus a useful 
program covering all BBC broadcasts 
to the U.S. Best of all, it's free. 

Radio Sweden's "Sweden Calling 
DXers." This is one of the oldest DX 
shows and was conducted by Arnie 
Skoog who got to be known throughout 
the world for these famous broadcasts. 
Arnie retired last year and the show is 
now conducted by George Wood, who 
is American, and seems to know what 
the North American DXer wants to 
hear. This again is a show that concen- 
trates on news, and a great deal of the 
information comes directly from listen- 
ers. Not only does George encourage 
informants by reading their name over 
the air, he also sends a weekly news- 
letter to regular contributors. You can 
hear this program on Tuesdays at 1415 
GMT on 21,505 kHz and Wednesdays 
at 0245 GMT on 11 ,705 and 9695 kHz. 

"Swiss Shortwave Merry-Go- Round." 
Here's another excellent program for 
technical information. It features the 
"Two Bobs" -Bob Thomann and Bob 
Zanotti. They devote a good deal of 
time to answering letters from listen- 
ers o shortwave topics. Unfortunately 
they 

on 
pnly on twice a month. Hear 

them on the second and fourth Satur- 
days of every month at 1315 GMT on 
21,630 kHz. Also at 0145 GMT on 
9725 or 6135 kHz. 

Radio Nederland's "DX Juke Box." 
Again, one of the old -timers of DX 
programs. The title comes from their 
practice of playing jazz in between DX 
news announcements. This excellent 
program is hosted by Dick Speekman. 
He answers technical questions from 
listeners and also gives radio propaga- 
tion reports. In order to give helpful 
information to listeners in all parts of 
the world, Dick divides his programs 
up into regional reports. The first 
weekly program of the month is a re- 
port on Pacific stations by Arthur Cush - 
ins of New Zealand. On succeeding 
weeks, he has Jan Tuner of Sweden, 
Glenn Hauser of the U.S.A., and Vic- 
tor Goonetilleke of Sri Lanka. Thus, 
you can be sure of getting some useful 
information no matter what part of the 
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world you reside in. This program has 
anothér interesting feature. You can 
enroll in one of many free correspond- 
ence courses that are offered. Write for 
the DX Information Service Catalog, 
Radio Nederland, P.O:. Box 222, 200JG 
Hilversum, Holland. Tune in for the 
program on Thursdays at 0230 GMT 
on 9590 or 6165 kHz. 

Radio RSA's "DX Corner." This used 
to be one of the finest DX programs 
offered on the air: However, recently 
the host of the program, Gerry Wood, 
left the station and it remains to be 
seen if his successor, Peter Martins, 
can sustain the pace set by his predeces- 
sor. Aside from being highly entertain- 
ing, Gerry Wood kept his listeners very 
well informed on the African broad- 
casters. His successor seems to be fol- 
lowing up in this area. If you are at all 
interested in DXing the African scene, 
you would be well advised to tune to 
this program. You can hear it on Satur- 
days at 0200 GMT on 15,220, 11,900, 
9610 or 9585 kHz. 

HCJB's "DX Party Line." Strange as 
it may seem, this Ecuadorian station 
puts out one of the most popular DX 
programs. Much of their information 
comes from SPEEDX, a publication put 
out by one of this country's most popu- 
lar shortwave radio associations. Some 
people complain about this station's 
mixing religious comments with the 
DX news. However, the station is a 
religious one, and if you listen you 
simply have to hear what they have to 
say. You can hear "DX Party Line" on 
Tuesdays, Thusrdays and Sundays at 
0230 GMT on 11,915 or 9560 kHz. 

Summing Up. The programs listed 

above are, in the ,author's opinion, the 
pick of the DX programs. All are 
broadcast in English and usually have a 
very strong signal into the U.S.A. There 
are, of course, numerous other pro- 
grams also offered in English, but most 
that I have heard are rtdt on a par with 
the above. If, however, you are inter- 
ested in specific areas, you may wish 
to try some some additional stations. 
Radio Australia, which used to have a 
very popular DX show, now puts out 
some DX information on their "Club 
Forum" program, which can be heard 
on Saturdays at 0240 GMT on 17,795 or 
21,740 kHz. Radio Finland has a fair 
program on the first Saturday of the 
month. Try for it (reception not too 
dependable) at 1300 GMT on 15,210 
kHz. If you ire interested in the Rus- 
sian and other Iron Curtain countries, 
try Radio Moscow on Saturdays at 
23:40 GMT on 9490, 11,860, and nu- 
merous other frequencies. Radio 
Prague (Czechoslovakia) has a good 
program, and you can hear it on Thurs- 
days at 0100 and 0300 GMT on 7345 
and 5930 kHz. Radio Budapest broad- 
casts its DX program to North America 
at 0400 GMT on Wednesdays and 
Saturdays on 15,225, 11,910, 6160 and 
6000 kHz. 

Among the newer DX programs to 
come on the air is Radio Israel. Its 
"Calling All Listeners" program can be 
heard on Sundays at 2000 and 2230 
GMT on 11,655, 9815, or 7412 kHz. 
So far as I know, Radio Peking in 
China hasn't started a DX program yet. 
But take heart, they probably will one 
of these days. Everybody's getting into 
the act! 

Here are the faces 
behind the voices - 
Clayton and Helen 
Howard, hosts of the 
DX Partyline program 
heard over HCJB, 
Quito, Ecuador, The 
Voice of ' The Andes. 

The BBC's Bush House 
control panel routes 
World Service pro- 
gramming throughout 
the globe. Obviously, 
this is not typical of 
most national radio 
services. Then again, 
neither is the BBC. 
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BASIC COURSE 
IN ELECTRICITY 
&ELECTRONICS 

This series is based on material appearing in Vol. 4 of the 5- volume set, BASIC ELECTRICITY /ELECTRONICS, published by Howard W. 
Sams & Co., Inc. @ $22.50. For information on the complete set, write the publisher at 4300 West 62nd St., Indianapolis, Ind. 46268. 

CATHODE-RAY TUBES IN TV SETS AND OSCILLOSCOPES 
WHAT YOU WILL LEARN. When you have fin- 
ished reading this article you will have learned 
how the cathode -ray tube, which is the dis- 

play device for oscilloscopes, as well as for all 
television receivers, works. In addition, you will 
know what the differences are between cathode - 
ray tubes used in 'scopes and those used in TVs. 

THE CATHODE -RAY TUBE 
The cathode -ray tube (which we'll refer to as CRT 

from here on) is a large vacuum tube which has three 
main parts. They are, first, the electron gun, which 
produces a steady stream of electrons and aims them 
at the large, flat end of the tube, second, deflecting 
devices, which move the electron beam in accordance 
with the signal to be observed, and third, the chemical 
coating on the large flat end of the CRT, commonly 
called the screen. 

The oscilloscope displays electrical signals on the 
screen to show what's going on in electrical or elec- 
tronic circuits. The TV set shows pictures transmitted 
from the TV station. In both cases the CRT used in 
the 'scope or the TV set are almost exactly the same. 

The main difference in the picture tube in TV sets 
and the CRT in scopes today is that the electron beam 
is moved back and forth in the TV set electromagnetic - 
ally, by ccils of copper wire placed around the neck 
of the tube, while the electron beam in a 'scope is 
moved about by the changing electrostatic voltages 
between small deflection plates inside the neck of the 
tube. In fact, the earliest TV picture tubes were electro- 
static- deflection CRTs, and during the Korean War, 
when copper for the magnetic deflection coils was 
scarce, TV set makers stopped making electromag- 
netic- deflection picture tubes and went back to the 
earlier, electrostatically -deflected tubes! 

THE CRT IN OSCILLOSCOPES 
The oscilloscope is really a not- very -exact measur- 

ing instrument for voltages and waveforms which also 
shows what the voltages or signals look like. Although 
it can be pretty exact in its measurement of signals, 
only the most expensive 'scopes are nearly as precise 
as even cheap meters, so their main purpose is usu- 
ally to show what the signals look like. 
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The oscilloscope contains, in addition to the CRT, 
a power supply which 'generally provides 2,000 -volts 
or more, and some control circuits which take the 
signal voltage(s) to be displayed, amplify and other- 
wise process them- anc feed them to the CRT for 
display. 

'Scope CRTs have a screen usually made of phos- 
phorescent (give off light when struck by electrons) 
chemicals which create a green display. Some very 
expensive 'scopes use CRTs with blue, or even purple - 
emitting phosphor -coated screens. TV sets of course 
have screens with white light- emitting screens (in 
black and white sets). 

The CRT in oscilloscopes uses electrostatic deflec- 
tion, with the deflecting voltages applied to the vertical - 
deflecting plates and to tie horizontal deflecting plates, 
as shown in the diagram. 

SIMPLIFIED OSCILLOSCOPE 

The signal voltage size is indicated by the amplitude 
(height, up- and -down dimension) of the beam move- 
ment on the screen. The time period (duration) is 
shown by the distance the beam travels across the 
screen horizontally, from left to right. 

By relating the time a signal takes to its amplitude 
(size) and its shape, we can get a very accurate idea 
of what's going on in most circuits at any desired 
point. 

QUESTIONS 
01. A waveform can be described in terms of its verti- 

cal and horizontal dimensions. What are these 
dimensions/ a , t 

02. A cathode -ray tube can display a picture on its 
face, or screen. What causes the picture to ap- 
pear? 
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03. An oscilloscope is made up of a cathode -ray tube 
and a group of control circuits. What is the func- 
tion of the control circuits? 

ANSWERS 
Al. The vertical and horizontal dimensions of a wave- 

form are amplitude and time. 
A2. The picture on a CRT is developed by a moving 

electron beam that strikes and illuminates a chem- 
ical coating on the inside face of the tube. 

A3. The function of the oscilloscope control circuits 
is to process, amplify, and deliver the signal to 
the CRT. 

THE CRT IN TV SETS 
The cathode -ray tube is the display device in the 

television set. The CRT operates by moving a con- 
trollable beam of electrons across the inside face of 
the tube. The number of electrons in the beam is deter- 
mined by the blacks, grays, and whites of the scene 
the TV camera is viewing. White is produced by a 
large number of electrons striking a chemical coating 
on the inside of the tube. The electrons cause the 
coating to give off light. Black is achieved by stopping 
the electron flow, and shades of gray are obtained by 
varying the amount of electrons between,xhe amounts 
required for black and white. 

The picture is "painted" on the screen by the narrow 
electron beam moving back and forth across the tube 
many times a second. This movement is due to vary- 
ing magnetic fields produced by a set of horizontal 
and vertical deflection coils around the CRT's neck. 

The principle of putting a picture of a waveform on 
the screen of an oscilloscope is similar. The move- 
ment of the electron beam in the 'scope is controlled 
electrostatically so that the beam traces out the pat- 
tern of the waveform being measured. As in the TV 
tube, the electron beam illuminates a coating on the 
inside of the tube. 

ELECTROSTATIC FIELDS 
To understand how the CRT operates, you must 

know that an electrostatic field is a space in which 
electric forces act. 

An electrostatic field can be developed between 
two charged plates. If one plate is negative with re- 
spect to the other; the direction of the electric force 
can be determined. 

In the drawing shown, lines of electric force take a 
direction from negative to positive. This means a 
negatively- charged body entering the field would be 
moved downward (from negative to positive). A posi- 
tively- charged body, however, would be moved up- 
ward (positive to negative). (Like charges repel, and 
unlike charges attract). How do you think an electro- 
static field is formed? 

An electrostatic field is formed with a voltage source 
and a pair of metallic plates to hold the charges. 

If a 6 -volt battery is connected to the plates in the 
manner shown, the battery will draw elecrons from 
the bottom plate and deposit them on the top plate 
until the difference in potential between the plates 
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equals the battery voltage. The potential of the plate 
having an excess of electrons will be negative. The 
other plate, being deficient in electrons, will be positive. 

QUESTIONS 
04. What is an electrostatic field? 
05. What causes an electrostatic field to exist between 

two metallic plates? 

ANSWERS 
A4. An electrostatic field is a region in which electric 

forces are acting. 
A5. An electrostatic field is formed when one plate has 

an excess of and the other a deficiency of elec- 
trons. 

ELECTROSTATIC FORCES BETWEEN CIRCULAR AND 
TUBULAR PLATES 

In the drawing, an electrostatic field between two 
plates having center holes is shown. Observe the 
curvature of the force lines under the holes. 

PRODUCING AN ELECTROSTATIC FIELD 
Since its path is parallel to the force lines, electron 

B will pass straight through the axis (center line) of 
the holes. Electron A starts in the same direction as 
electron B. When electron A enters the field, it turns in 
the direction of the force lines. Just before it leaves 
the field, it is turned even further and in the direction 
of the curvature of the force lines. 

Suppose a small and a large cylinder, both charged 
with a positive potential, are placed so the electrons 

ELECTROSTATIC LENS I 
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must pass through them. Also suppose the larger cyl- 
inder has a more positive charge. The distribution of 
the lines of force would look like the next illustration. 

An electron in the space at the left of the small 
cylinder would be attracted toward the cylinder by the 
positive charge. If the electron was travelling along 
the axis of the cylinder, it would pass through without 
crossing a line of force. As it approached the larger, 
more positively charged cylinder, the velocity of the 
electron would increase. 

An electron entering the small cylinder at an angle 
will cut the lines of force and be turned in their direc- 
tion as shown by the top and bottom electron paths. 

ELECTROSTATIC LENS II 

SMALL CYLINDER WITH + + + + 
SMALL POSITIVE CHARGE LARGE CYLINDER WITH 

GREATER POSITIVE CHARGE 

ELECTROSTATIC FOCUS 
As it approaches the larger cylinder, the electron 

will be accelerated by the higher positive potential. 
Because of the higher electron velocity, the force lines 
in the larger cylinder will have a smaller turning effect 
on the electron. If the difference of potential between 
the cylinders is adjusted properly, the electrons will 
unite at a given distance after passing through the 
second cylinder. The action of the electrons as they 
pass through the influence of the two cylinders pro- 
vides a convenient method of focusing the beam. 

QUESTIONS 
06. As an electron approaches the larger cylinder, the 

velocity of the electron will 
07. Why is the above statement true? 

ANSWERS 
A6. As an electron approaches the larger cylinder, the` 

velocity of the electron will increase. 
A7. The above statement is true because the larger 

cylinder is more positively charged. It will attract 
the electron with a greater force, thereby increas- 
ing the velocity of the electron. 

ELECTRON GUN 
Cathode -ray tubes used in oscilloscopes consist of 

an electron gun, a deflection system, and a fluorescent 
screen. All elements are enclosed in an evacuated con- 
tainer, usually glass. The electron gun generates elec- 
trons and focuses them into a narrow beam. The de- 
flection system moves the beam across the screen in 
the manner desired. The screen üs coated with a mate- 
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rial that glows when struck by the electrons. 
An electron gun has a cathode to generate elec- 

trons, a grid tò control electron flow, and a positive 
element to accelerate electron movement. The control 
grid is cylindrical in shape and has a small opening in 
a baffle at one end. The positive element consists of 
two cylinders, called anodes. They also contain baffles 
(or plates) having small holes in their centers. The 
main purpose of the first anode is to focus the elec- 
trons into a narrow beam on the screen. The second 
anode speeds up the electrons as they pass. 

CATHODE AND GRID 
The cathode is indirectly heated and emits a cloud 

of electrons. The control grid is a hollow metal tube 
placed over the cathode. A small opening is located 
in the center of a baffle at the end opposite the cath- 
ode. The grid is maintained at a negative potential with 
respect to the cathode. 

A high positive potential on the anodes pulls elec- 
trons through the hòle in the grid. Since the grid is 
near the cathode, it can control the number of elec- 
trons that are emitted. As in an ordinary vacuum tube, 
the negative voltage of the grid can be changed to 
vary electron flow or stop it completely. The brightness 
of the image on the fluorescent screen is determined 
by the number of electrons striking the screen. Intens- 
ity (brightness) can, therefore, be controlled by the 
voltage on the control grid. 

FOCUS CONTROL 
Focusing is accomplished by controlling the elec- 

trostatic fields that exist between the grid and first 
anode and between the first and second anodes. Study 
the diagram. See if you can determine the paths of 
electrons through the gun. 

DIAGRAM FOR 08 and 09 

ORIGIN OF ELECTRONS 

CATHODE 

FOCUSING AREA --H 
II 1 I 

II I H N 
FIRST ANODE SECOND ANODE 

CONTROL GRID (FOCUSING) ( ACCELERATING) 

BAFFLE 

QUESTIONS 
08. Which element controls the number of electrons 
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striking the screen in the drawing titled electro- 
static fields? 

Q9. Which element controls the focus of the beam? 

ANSWERS 
A8. The control grid controls the number of electrons 

striking the screen. 
A9. The first anode controls the focus of the beam. 

ELECTROSTATIC LENSES 
The next diagram shows electrons moving through 

the gun. The electrostatic field areas are often referred 
to as lenses. The first electrostatic lens causes the 
electrons to cross at a focal point within the field. The 
second lens bends the spreading streams and returns 
them to a new focal point. 

ELECTRON GUN "LENSES" 

GRID 

CATHODE 
sk- 

IST ANODE 2ND ANODE I-_J/J 

NEGATIVE POSITIVE MORE POSITIVE 

The diagram also shows the voltage relationships 
on the electron -gun elements. The cathode is at a fixed 
positive voltage with respect to ground. The grid is at 
a variable negative voltage with respect to the cathode. 
A fixed positive voltage of several thousand volts is 
connected to the second (accelerating) anode. The 
potential of the first (focusing) anode is less positive 
than the potential of the second anode. It can be 
varied to place the focal point of the electron beam on 
the screen of the tube. Control -grid potential is estab- 
lished at the proper level to allow the correct number 
of electrons through the gun for the desired intensity. 

ELECTRON GUN AND BEAM FORMATION 

VERTICAL 
DEFLECTION 

PLATES 

ELECTRON GUN 

TUBE 
ENVELOPE 

HORIZONTAL 
DEFLECTION 

PLATES 

ELECTRON 
BEAM 

ELECTRON -BEAM DEFLECTION SYSTEM 
The electron beam is developed, focused, and pulled 

toward the screen by the electron gun. It appears on 
the screen of the CRT as a small, bright dot. If the 
beam were left in orle position, the electrons would 
soon burn away the illuminating coating in that one 
area. To be of any use, the beam must move. As you 
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have learned, an electrostatic field can bend the path 
of a moving electron, or an electron stream. 

Assume the beam of electrons passes through an 
electrostatic field between two plates. Since electrons 
are negatively charged, they will be deflected in the 
direction of the electric force (from negative to posi- 
tive). The electrons will follow a curved path through 
the field. When the electrons leave the field, they will 
take a straight path to the screen at the angle at which 
they left the field. Although the beam is still wide (the 
focal point is at the screen), all the electrons will be 
traveling toward the same spot. This is assuming, of 
course, that the proper voltages are existing on the 
anodes which produce the electrostatic field. Chang- 
ing the voltages changes the focal point of the beam. 

ELECTRON GUN FIELDS 

FIRST LENS SECOND LENS 

IST ANODE 2ND ANODE 

B+ (THOUSANDS OF VOLTS) 

QUESTION 
010. Why are the electrostatic fields between electron - 

gun elements called lenses? 

ANSWER 
A10. They are called lenses because the fields con- 

centrate and focus the electron streams in the 
same manner that optical lenses bend light rays. 

VERTICAL AND HORIZONTAL PLATES 
If two sets of deflection plates are placed at right 

angles to each other inside a CRT, the electron beam 
can be controlled in any direction. 

CRT WITHOUT DEFLECTION 

STATIONARY SPOT 

By varying the voltage between the two vertical - 
deflection plates, the spot on the face of the tube can 
be made to move up and down. The distance will be 
proportional to the change in voltage between the 
plates. Changing the voltage difference between the 
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horizontal -deflection plates wi I cause the beam to 
move a given distance from one side to the other. 
There are directions other than up -down and left- right. 
The beam must be deflected in all directions. 

Note the double diagram. You can see that the beam 
may be moved to any position on the screen simply 
by moving it both vertically and horizontally. 

In the top diagram, position A of the beam is in the 
center. It can be moved to position B by going up two 
units and then right two units. Movement of the beam 
is the result of the simultaneoJs action of both sets 
of deflection plates. The electrostatic field between 
the vertical plates moves the electrons up an amount 
proportional to two units at the screen. As the beam 
passes between the horizontal plates, it is moved to 
the right an amount proportional to two units. 

QUESTION 
011. In the right figure, how many units, and in which 

direction, will each set of deflection plates move 
beam A' to B'? 

ANSWER 
All. The vertical plates will move the beam down 

three units. The horizontal plates will move the 
spot one unit to the left. 

VOLTAGE CONTROL OF HORIZONTAL PLATES 
Assume that the resistance cf the potentiometer in 

the figure is spread evenly along its length. When the 
arm of the potentiometer is at the middle position, 
there is the same potential on each plate. Since there 
is zero potential between the plates, an electrostatic 
field is not produced. The beam will be at zero on the 
screen. If the arm is moved downward at a uniform 
rate, the right plate will become more positive than 
the left. The electron beam will move from 0 through 
1, 2, 3, and 4 in equal time intervals. If the potentio- 
meter arm moves at the same rate in the other direc- 
tion, the right plate will decrease in positive potential. 

HORIZONTAL PLATES -TOP VIEW 

RIGHT PLATE )4 
3 i 2 I 

-4 0 , 
I 2 

LEFT PLATE - 3 

SCREEN 
4 

ELECTRON- 
VERTICAL - 

_ GUN PLATES 

1 

The beam returns to the zero position when the poten- 
tial difference between the plates again becomes zero. 
Moving the arm toward the other end of the resistance 
will cause the left plate to become more positive than 
the right. The direction of the electric force reverses, 
and the beam moves from 0 though 4'. If the move- 
ment of the potentiometer arm is at a linear (uniform) 
rate, the beam will move at a steady rate. 

AMPLITUDE VERSUS TIME 
Do you recall the statement made earlier that wave- 

forms could be described in terms of amplitude and 
time? You have just seen how the movement of the 
beam depends on both potential (amplitude) and time. 

From zero time to 1- second, the waveform in the dia- 
gram is at zero volts. In the CRT the vertical plates 
remain at the same potential difference while the po- 
tential difference between the horizontal plates in- 
creases 1 unit in the direction necessary to move the 
beam toward the right. When time is equal to 1- second, 
the waveform rises to +2- volts. The potential differ- 
ence between the vertical plates increases enough to 
move the electron beam 2 units in the positive direc- 
tion. From 1 to 4- seconds, the waveform remains at 
+2 -volts and then decreases to -2- volts. As the hori- 
zontal -plate potential difference increases by 3 units, 
the vertical potential remains the same ( +2 units) and 
then drops sharply 4 units. For the next 3- seconds, the 
waveform remains at -2- volts. In the CRT, the potential 
difference between the vertical plates remains un- 
changed as the horizontal potential increases uniformly. 

QUESTIONS 
012. Waveforms can be described in terms of 

a and t 
013. The horizontal -deflection plates are used to re- 

produce the a t (choose one) 
014. The vertical -deflection plates are used to re- 

produce the a t (choose one) 

ANSWERS 
Al2. Waveforms can be described in terms of ampli- 

tude and time. 
A13. The horizontal- deflection plates are used to re- 

produce the time component. 
A14. The vertical -deflection plates are used to repro- 

duce the amplitude component. 

DEFLECTION OF CRT BEAM 

VERTICAL 
PLATES 

LEFT 4 RIGHT 

UP 
... 

UP ........ .......11 ........ 
A EMI ...A... ........ 

DOWN 01111111111101111111111 ..... DOWN i MOM 
HORIZONTAL PLATES 

WHAT YOU HAVE LEARNED 
An electron gun contains a cathode (to emit elec- 

trons), a control grid (to control the intensity of the 
trace on the screen), a first anode (to develop the 
electric lenses that focus the beam on the screen), 
and a second anode (to accelerate the electrons toward 
the screen). Deflection plates in vertical and horizontal 
pairs are used to position the beam on the screen. 
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SAN ANTONIO, TEXAS 78216 
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Hi -Fi Reports 
(Continued from page 24) 

When you are listening to the tape 
playbacks look for the ones that have 
the most powerful high -frequency re- 
production. That's where the riff-rail 
loses out. 

Throughout this article I've included 
some photos of tapes that have passed 
the muster in our lab. They give ex- 
cellent performance on most machines 
that have their bias matched to 'the, 

tape. They are also consistent from one 
end of the reel to the other -no small 
achievement even in these days of high 
technology. If you would like to know 
more about tape and the product lines 
of the various tape manufacturers, then 
circle the appropriate reader service 
numbers on the card in this issue. 

So, the next time someone tells you - 
"The only tape to get is XYZ Cyan - 
oxide, because it works great for me, "- 
you'll know that it may be good, but it 
may not be right for you. After all, one 
persons tape might just be another's 
poison. 

Pulstar 
(Continued from page 72) 

counter is used to monitor the output to 
determine operating frequency and 
pulsewidth, if accuracy is required. 

The output frequency and pulsewidth 
will vary with applied supply voltage, 
mostly on the high range. On that 
range, the maximum operating fre- 

quency at 5 -volts is about 600 kHz. At 
10 -volts and above, it is 1 MHz. This 
is due to limitations of the chip. 

The gating feature allows you to 
generate pulse bursts containing a spe- 
cific number of pulses. 

The one -shot feature of the pulse 
generator may be used to manually 
single -step counters, toggle flip- flops, 
and trigger one -shots. All in all, it's 
a great piece of test equipment for 
checking out your digitital creations. 

This is the full - 
scale template 
for the etching 
of the compo- 
nent side of the 
PC board. Holes 
for the compo- 
nent leads 
match up on 
both sides, so 
don't be fooled 
into thinking 
that these are 
two separate 
boards. It's the 
same board 
with two differ- 
ent patterns. 
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Home Computers 
(Continued from page 37) 

It will be exciting to see what other 
peripherals of this sort are released. 
Mountain Hardware has just released 
a calendar /clock board to add exact 
timing to their controller. 

What's next? Who can say? All that 
is certain is that being in home com- 
puters is being where the action is! 

Computer Readout 
(Continued from page 54) 

the printer is busy printing the letter 
"G," the CPU is spending most of its 
time twiddling its electronic thumbs 
waiting until the printer is ready for it 
to send the next character to be printed, 

A time sharing system makes use of 
these idle moments by paying attention 
to other console terminals. To do this, 
it "polls" them one after another in 
much the same way an automobile dis- 
tributer services spark plugs in rapid 
succession. The operating system also 
has to assign certain portions of mem- 
ory to each user and keep track of who 
is where and when. 

In addition, the system must keep 
track of priorities: if two terminals are 
ready for its attention at the same time, 
it must decide "who's on first." Thus, 
in a time sharing computer, our oper- 
ating system not only plays the role.of 
file clerk and scheduler, but, it seems, 
that of diplomat. 

Time shared systems on microcom- 
puters seem to be the coming thing for 
small to medium sized businesses. 
Studies have shown that what a small 
businessman needs is a system with four 
terminals or less which sells for under 
$10,000. And manufactùrers are cur- 
rently falling all over each other trying 
to meet that need. 

A typical such system might be found 
in a parts store where inventory control 
is critical. One terminal might be out 
at the counter or in the shipping area. 
Sales and shipments are entered here 
and the computer then automatically 
subtracts the parts from the inventory 
file and adds the sale amount to the 
ledger file. 

Back in the warehouse, there could be 
a terminal where incoming parts would 
be entered and added to the inventory 
file. Meanwhile, in the office, inventory 
reporting and bookkeeping could be 
done using both fiiles with a third termi- 
nal along with a printer. And all this 

could be (and is being) done by a 
single computer with the necessary 
memory, disk space, and an efficient 
operating system. 

One thing must be noted, though. 
There is a distinct difference between, 
the operating system and the various 
programs and computer languages 
which do the actual programs and cal- 
culations that the user finds useful. The 
operating system actually just does the 
housekeeping. But it represents some- 
thing more, something very important, 

The operating system provides a soft- 
ware interface between a computer lan- 
guage like BASIC or a large applica- 
tion program like "General Ledger" and 
the piece of hardware that is thé actual 
computer. So we often speak of a lan- 
guage or a program that will run under 
a certain operating system. That means, 
no matter what sort of funny piece of 
hardware it may be, if a certain oper- 
ating system has been adapted to run on 
it, any piece of software written to run 
"under" that operating system will run 
on that machine also. 

D.O.S. A number of manufacturers 
have produced Disk Operating Systems 
to run on their machines. Processor 
Technology has PTDOS, Heathkit has 
HDOg, Cromemco has CDOS, etc. 
There is also a very popular operating 
system which has been modified to fit 
a wide variety of computers. It is called 
CP /M and was produced by Digital 
Research (P.O. Box 579, Pacific. Grove, 
CA 93950). The reason CP /M (for 
Control Program /Micro) is so popular 
is that it has been adapted to run on a 
number of different machines. 

Programs written by many independ- 
ent software companies need then only 
be written in such a way that they run 
under CP /M and they can then be 
used on any computer that has a CP /M 
and they can then be used on any com- 
puter that has a CP /M operating sys- 
tem. This is a big incentive for inde- 
pendent producers of software to get 
busy and write programs that are 
CP /M compatible because they know 
they will find a large market among 
users of many different systems. 

Having more software available in 
turn makes the computer more versa- 
tile for the user, and increases its value 
to him. Expanding a personal computer 
from a hobby to a serious tool for busi- 
ness or career still represents a sizeable 
investment. The add -ons are themselves 
expensive, but the user should look be- 
yond that to the features of the operat- 
ing system he will be using -both at 
what he can do with the system itself 

`and how much more of the world of 
micro -computer software it will open up 
to him. 

DXing Intrigue 
(Continued from page 43) 

.o focus on an important news event 
on a given day. Then, over a period of 
some hours, tune in news broadcasts 
from five or six different stations around 
the globe and note how each treats the 
same news event. You should get a 
wide range of comment and opinion 
and get a first hand, "ear- witness" 
understanding of the issue from all 
sides and viewpoints. Edit the snippets 
of the various newscasts into one tape 
segment and you've got 10 or 15 min- 
utes of fascinating listening! 

Station Picking. What stations should 
you choose? The choice is up to you 
and it really depends on the subject 
matter you're hunting. However, a very 
good place to start is with the British 
Broadcasting Corporation. The BBC 
has a strong reputation for complete, 
fair and accurate newscasts. Because 
of its timing, the best opportunity is to 
listen to the BBC's World Service news 
at 0000, that is, Midnight, GMT. This 
is followed at 0015 by the well -known 
Radio Newsreel program, which is so 
well respected here in, the U.S. that it 
is picked up daily by the Public Broad- 
casting Service and relayed over the 
PBS radio network. 

There are a number of frequencies 
to choose, but at this writing, 9,515 
kHz offered good reception of the 
BBC's World Service. But because of 
the nature of shortwave, it may change 
as well as the other frequencies cited. 
However, normally a little tuning 
around the shortwave dial will allow 
you to locate any frequency changes. 

You may try the Voice of America, 
or Radio Havana Cuba, or South Af- 
rica's Radio RSA. Canada? Try both 
the Radio Canada International and 
the domestic CBC Northern Service. 
News buffs sometimes maintain that the 
domestic Canadian news, intended for 
listeners in the remote northern parts of 
that country, is better than that offered 
by the foreign} service. 

At 0100, Radio Peking has its own 
brand of news on i,120 kHz 

If you can understand a foreign lan- 
guage, try comparing what a certain 
station tells its own people in its home 
service, and what image of the news it 
portrays to the world in its English 
language foreign service. 

Whether you operate your shortwave 
news listening post regularly, every day 
in your leisure time, or only now and 
again, you'll find it fun and fascinating, 
and you'll get a kick when, thanks to 
SW, you scoop Walter Cronkite on that 
big story! 
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Simply Basic 
(Continued from page 69) 

TION, FREQUENCY, TIME, and 
LOCATION. The section that accom- 
modates the retrieval system lies be- 
tween lines 3000 and 3770. Rather 
than enlarge the program by having a 
separate section for each keyword, or 
word used to reference data, the four 

commands are simply merged into this 
one section, and all the data is proc- 
essed here. Lines 3000 -3030 determine 
what COMMAND you are using, and 
lines 3080 -3130 sort the data file to 
look for the data that fits your needs. 
Instructions for using the program can 
be found at lines 190 to 320, but the 
program is really self- explanatory. You 
will see that most of the COMMAND 
functions are similar in operation, 
which makes de- bugging a snap. 

SAMPLE RUN Of "SVL LOGBOOK" 
RUN 
WHAT SECTOR DO YOU VISH TO START AT? 121/ 
DO YOU NEED INSTRUCTIONS? YES 

SVL L0211OOK. A COMPUTERIZED LOGBOOK 
FOR SHORT WAVE LISTENERS. IT CAN STORE 
AN UNLIMITED AMOUNT OF DATA (VITHIN THE 
SPACE LIMITATIONS OF YOUR DISK). AND 
IS EASILY ACCESSIBLE OR RETRIEVABLE 
THE COMMANDS ARE. 

START TO ENTER DATA ONTO DISK 
UPDATE TO ADD DATA TO EXISTING DATA FILE 
TINI TO REFERENCE AM ENTRY BY TINE 
STATION TO REFERENCE A PARTICULAR STATION 
FREQUENCYTO REFERENCE ENTRIES BY FREQUENCY 
LOCATION TO REFERENCE ENTRIES BY LOCATION 
FILE COPY TO COPY DATA FILE TO A NEW SECTOR 
LIST TO LIST ENTIRE DATA FILE 
EXIT TO LEAVE PROORAM 

CONMAND? START 
NEED INSTRUCTIONS ON PROCEDURE? YES 

VTER DATA IN THE FOLLOWING ORDER. 

(1) DATE (IN FORM XX/YY /ZZ) 
(2) STATION (3> FREQUENCY 
(4) TINE (IN GMT) (5) LOCATION 
SEPARATE DATA ENTRIES WITH COMMAS 

TYPE Q.... TO EXIT START MODE 
I 22/13/79.ETLF.7181 KHZ.1702.ETHIOPIA 
f 123 /14/79.CFRL.6872 KHL.21011.CANADA 
T 84A26/79.Q3AP.14 MHZ.134S.ENGLAND 
T 114.E1/79.03CX.7 MKZ.I5II.ENQLAND 
7 I5/12/79.2NR.71 /I KHZ.1335.AUSTRALIA 
t Q.. 
COMMAND? LIST 
DATE STATION 
12/13/19 ETLF 
03/14/79 CFRZ 
14/96/19 03AP 
14/21/79 03CX 
15/12/79 2NR 

COMMAND? LOCATION 
LOCATION? ENGLAND 
DATE STATION 
14/16/19 03AP 
14/21/79 03CX 

FREQUENCY TIME LOCAT ION 
718/ KHZ 1711 ETHIOPIA 
6171 KHZ 2111 CANADA 
14 MHZ 1345 ENGLAND 
7 MHZ 1 NO ENGLAND 
7111 KHZ 133SAUSTRALIA 

FREQUENCY 
14 MHZ 

7 MHZ 

TIME LOCATION 
1345 ENGLAND 
I SOI ENGLAND 
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Bargain Beams 
(Continued from page 52) 

each of the wires at the center and 
attaching to the longer dipole wires as 
shown. Chart II gives the proper dipole 
lengths for each element. Care must be 
taken that the dipole wires are not 
shorted to each other except at the 
center connections. Tape all the wire 
elements to the pipe supports with a 
wrap of electrical tape approximately 
every foot. 

Now you are ready to make the 
parasitic elements. Chart III gives the 
lengths of the directors and reflectors 
for channels 2 through 13. Spacing for 
both directors and reflectors are the 
same in this antenna. 

Selective Tuning. If you are interested 
in receiving a better signal on channel 
3, for example, a piece of plastic pipe 
92 inches long would be used to sup- 
port a .small wire of the same length, 
which becomes the reflector. This para- 
sitic element is placed 29 inches behind 
dipole element 1 (the back dipole ele- 
ment). The wire is not cut at the center 
on the reflector or directors. A plastic 
pipe about 831 inches long, and a 
wire the same length, become a direc- 
tor and is placed 29 inches in front of 
dipole element number 4 (the front 
dipole element). 

Now you are ready to attach the 
elements to the wood beam. The 
simplest way of fastening them to the 
wood is to use l -inch electrical con- 
duit straps and small bolts and flat 
washers. The reflector is mounted at 
the back of the beam (see Figure 5), 
the dipole elements are placed in front 
of the reflector about ten inches to one 
foot from each other and the director, 
or directors, are at the front. 

On the under side of the beam, 
between elements 2 and 3 (This is the 
best point if one reflector and one 
director are used.) some gadget must 
be attached so that the beam can be 
fastened to the TV mast. One way of 
doing this is to use a 2 -inch by 2 -inch 
block of wood through which holes 
have been bored to receive a TV mast 
U- clamp. Large flat washers must be 
used with the U -clamp if this method 
is followed. It is well to paint the wood 
beam for protection from the weather. 

Phasing. Wire the dipole elements to- 
gether with small size insulated wire, 
being careful to cross the wires between 
elements as shown in Figure 4. It is 

necessary to do this so that the dipole 
elements are out of phase with each 
other. The 300 -ohm twinlead, or a 

(Continued on page 88) 
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3 ways to get more from 
your camping budget with 

Camping Journal... 

r \ Ir s 

414 4halill 
LEARN TIME -TROUBLE- GET VALUABLE HELP DISCOVER GREAT 

I MONEY-SAVING HOW -TO'S 2 ON BUYING RIGS, GEAR 3 PLACES TO GO 
... such as how to keep your water clean, 
outsmart the park thief, pre -package 
camping food mixes, keep camping kids 

... such as sleeping bags, camping trail- 
ers, canoes, packs and frames, motor- 
homes, day packs, fishing reels, camp 

...such as California's Point Lobos, 
Florida's Apalachicola National Forest, 
New Jersey's Pine Barrens, Indiana's 

happy, cope with natural disasters. stoves, travel trailers, RV accessories. man -made lakes. 

...plus a 4th mail this 
money-saving coupon 

t`AtV1FrÑG friririritiriri. 
CAMPING 

i JOURNAL- 
25% OFF 

Whatever your way of camping -with a backpack, a car 
and tent, a camping trailer or van, or a full -fledged 
motor home -here's a great way to get a lot more out 
of it ... and to do so for an investment of just $5.97. 

That's all it will cost you, with the coupon at right, for 
a one -year (8-issue) subscription to Camping Journal, 
the magazine of family outdoor recreation. And just 
look at what you get for your money .. . 

Up to four or five articles per issue on places to 
go, things to do. 

Buyers' guides and other reports on rigs and 
gear you'll need -not only what's available but 
what you should be looking for. 
Great tips and how -to's on things from camp 
cooking to carrying canoes on top of your car. 
Features on books, CB, RVs, Questions, What's 
New, more! 

All in all, Camping Journal gives you a goldmine of 
smart ideas and down -to -earth guidance to help you 
get more fun from your camping budget. And with this 
offer, you gét it all at a bargain price: just $5.97 instead 
of the regular $7.95 subscription price for one year. 
That's a 25% savings. So don't miss it. Mail the coupon 
today. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 

To: Camping Journal, Box 2620, 
Greenwich, CT 06835 

I accept your offer. Send me: 
8 issues (1 year) of Camping Journal for just $5.97 
I save $1.98 (25 %) off the regular one -year subscrip- 
tion rate of $7.95. Outsice USA -$7.35. 
16 issues (2 years) for $11.95. Outside USA -$14.65. 
Payment enclosed. Bill me. 

A NOTE TO CREDIT CARD OWNERS 
You can use your Master Charge or Visa Card. However, 
only the 2 year offer is available. 

Credit Card # 
Expiration date 

I11IIIIIIIIIIII 
Signature 

Name 
(Please Print) 

Address 

City 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

State Zip 1 
New subscribers: allow 6 -8 weeks for your first copy. H9H056 `------ ------ -- - - - - -i 
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MARKET 
ELEMENTARY ELECTRONICS -is published Bi- monthly. The rate per word for CLASSIFIED ADVERTISEMENTS is $1.50 

payable in advance -minimum ad $22.50. Capitalized words 400 per word additional. 

ADDITIONAL INCOME 

8200 WEEKLY: BECOME COMMISSION MAILER. 
FREE REPORT. GRAHAMS, DPBX 99371, TACOMA, 
WA 98499. 

MECHANICALLY INCLINED INDIVIDUALS. As- 
semble electronic devices in your home. Investment, 
knowledge, or experience not necessary. Get started 
in spare time. Above average profits. $300. 8600 /wk. 
possible. Sales handled by others. Write for free de- 
tails. Electronic Development Lab, Drawer 1560E, 
Pinellas Park, FL 33565. 

MAKE Big Money in your spare time. Rush $2.00 
cash: Kabco, Box 3262, Amarillo, TX 79106. 

AUTHOR'S SERVICE 

PUBLISH YOUR BOOK! Join our successful au- 
thors. Publicity, advertising, beautiful books. All sub- 
jects invited. Send for fact -filled booklet and free 
manuscript report. Carlton Press, Dept. SMU. 84 
Fifth Avenue, NY 10011. 

AUTOMOBILES & MIDGET CARS 

NEW Car Free Yearly! Details! Supercar, Box 
28101, St. Louis, MO 63119. 

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 

LINEAR AMPLIFIERS, 100 or 200 watt, 2 -30 MHz. 
Omnipolarized ANTENNA. 300 MHz COUNTER. Mod- 
ulation BOOSTER -VOX. Plans $3.00 each. $10.00/ 
all. Catalog of others! PANAXIS, Box 130 -GE9, 
Paradise, CA 95969. 

NEW ELECTRONICS PROJECTS: Adapt any cas- 
sette recorder to answer your telephone! Use your 
CB as a remote control! Plans $1.00 each. R. 
Bongiovanni, 18303 Highland, Cleveland, OH 44137. 

NEW CRAFT PRINT CATALOG- Choose from over 
100 great easy -to -build plans. Send $1.50 (completely 
refunded with your first order). BOAT BUILDER, 
(CP Div.) -380 Lexington Ave., New York, NY 10017. 

MODIFY PLL OR CRYSTAL SYNTHESIS CB for 
Extra Channels, 30 PLL's covered. Send $12.95 for 
instruction book. AP SYSTEMS, P.O. Box 488, Mil- 
ford, PA 18337, Dept. 101. 

BOOKS & PERIODICALS 

FREE! CATALOG. SELF IMPROVEMENT BOOKS. 
400 SpLECTIONS. The Mail Sack, Dept. C1879, 600 
Welch, Blvd.. Flint, Michigan 48503. 

INFORMATIVE HANDBOOK -For people with an 
interest in electronics and desire to know mole. 
Covers basic electricity, resistors, capacitors. micro- 
waves, facts on frequency, about fuses, circuit break- 
ers, crystals and much more. Send $1.50 for your 
copy (includes postage) to: Electronics Theory Hand - 
uoox, 380 Lexington Ave., N.Y., NY 10017. 

BUSINESS OPPORTUNITIES 

MAIL Order Distributorships, $100 for supplies. 
Free Booklet. Audit Controls, POB 23339, Dept. 35, 
Ft. Lauderdale, FL 33307. 

BORROW ANY AMOUNT. Enjoy A -1 credit. Keep 
money in bank, get 80% more. Send Stamp. Vernon. 
Box 75010 -H11, Oklahoma City 73147. 

MILLIONS In Mall! Free Secrets. Transworld -3. 
Box 8228, Toledo, OH 43614. 

NEW LUXURY CAR WITHOUT COST! Free Re- 
port. Codex -CC, Box 6073, Toledo, OH 43614. (419) 
865 -5657. 

1000% PROFIT Bronzing Baby Shoes. Free Lit- 
erature. NBC Box 1904 -DG, Sebring, FL 33870. 

BUSINESS OPPORTUNITIES -Contd 

WHOLESALE Rubber Stamp Outfits, Supplies. Cat- 
alog $1.00. Martin, 1432D Major, Jefferson City, MO 
65101. 

BUSINESS OPPORTUNITIES - Cent's' 

HOMEWORKERS! I I Income Guaranteed. Rush 410 
SASE. Everything Supplied. Graham, 824 St. Ouen 
Street, Bronx, NY 10470. 

8500 Monthly Clipping Newspaper items. Experience OWN Your Own Buslnesst Correapondahee Club. 
unnecessary. Free Details. American, 1106 Colonial Magazine, Information, Details 254. Destiny, Box 
Inkster, MI 48141. 5637 -BC, Reno, Nevada 89513. 

BORROW $25,000 interest free! indefinitely! Any- 
one! Free report: "Executive I09, Box 368, Buf ord, 
GA 30518. 

BUMPER STICKER PRINTING DEVICE Cheap. 
Simple, Portable. Free Details. Bumper, POB 22791 
(JT), Tampa, FL 33622 

$30.00 HUNDRED stuffing our circulars into 
stamped addressed envelopes. No limit. Beginners Kit 
$2.00. Colossi, Box 318 -DC, Brooklyn, NY 11204. 

ASSEMBLE products at home. Many opportunities 
paying high weekly profits presently available With- 
out Investment. Businesses, 92 -D2 Brighton 11th, 
Brooklyn, NY 11235. 

$1200.00 MONTHLY CORRECTING PUPIL'S LES- 
SONS!!! Start Immediately. Free Report, Send self - 
addressed stamped envelope. Home, Box 9201 -SBBO, 
San Diego, CA 92109. 

EXTRA income stuffing envelopes IN YOUR OWN 
HOME. $25 per 100. For details send stamped, self - 
addressed envelope to: Apollo, P.O. Box 745W, San 
Luis Obispo, CA 93401. 

INCORPORATE yourself for under $50. Many 
benefits. Book gives step by step Instructions. $3.50 
R. A. Peterlin, 207 Gayle, Streamwood, IL 80103. 

$600 weekly. Home mailing program. Alltime, Box 
25131 -JIC, Tamarac, FL 93320. 

FREE book! $3,500 Weekly mailing circulais 
legally! Write: Enterprises -Nil, 3000 Montello, 
Bakersfield 93306. 

HOMEWORKERS! !! Stuff Envelopes. Make Big 
Money. Rush stamped addressed antelope. C.R.L., 
P.O. Box 51, Chino Valley, AZ 88323. 

THREE Legal Ways to Make Money. Details Free. 
CABLE FM BROADCAST STATION. Investment/ Prater Enterprises, Dept. A16, Box 611. Wheeling, 

experience unnecessary. Home operation possible. IL 60090. 
Excellent income reported! Free details. CAFM, Box 
130 GE9, Paradise, CA 95969. 

AMAZING Mailorder Profits Using Proven Meth- 
ods. Free Details. Rasmussen DP99, 1747N. 450E., 
Ogden. Utah 84404. 

EARN Extra Money. Proven program. Free details. 
Neubauer, Box 22002, Denver, CO 80222. 

GET Scrap Gold $10.00 ounce -Sell $281.75!! Free 
Information: Britt, 123 -D Scott, Florence. SC 29501. 

$350 A WEEK mailing letters. Free details. Send 
stamped envelope. Donco, 428 East 81, #2D -B3, New 
York, NY 10028. 

MAILORDER opportunity! Start profitable home 
business without experience or capital. Write for 
free book and details. No obilgation. Gil Turk, 
Dept. 20, Montvale, NJ 07845. 

$25,000.00 IN YOUR SPARE TIME. Home manu- 
facturing business. Write for FREE details: Mason. 
Room MC- 107 -IK, 1512 Parvis,' Chicago, IL 60626. 

CHOOSE $100.00 daily marketing programs. Free 
brochures! Allrightco, Box 91309 -L9, Cleveland, Ohio 
44101. 

EARN big money in apare time stuffing envelopes. 
No rip off. Write AIM, Box 1249, Orange Park, FL 
32073. 

FREE! Giant Catalog -business plans -reveal how 
to become wealthy wholesaler -from home -full /spare 
time -Carwal, 6009 -EE9 Hillcrest, Tacoma, Washing- 
ton 98499. 

$45,000 In three weeks GUARANTEED. Details 
free. Rush SASE to Jumel, P.O. Box 8528, Mam- 
moth Lks., CA 93546. 

$356.00 WEEKLY GUARANTEED. Work two hours 
daily at home ($178.00 for one hour). Free Brochure. 
FAS, Box 13703, Santa, 78213. 

$300 WEEKLY SPARE TIME -Mailing Salesletters. 
Details. Thomas, Dept. D, Box 11773, Charlotte, NC 
28220. 

HOME Import Mail Order Business. Start without 
capital. Free Report. Mellinger, Dept. 52819, Wood- 
land Hills, California 91367. 

PROFITS to 200% plus. Wholesale distributes ships. 
Giftware, jewelry, housewares, toys. Details, Balran, 
37 East Huntington, Arcadia, CA 91006. 

FREE!! Mailorder Business Newsletter. Latest 
Dropship Opportunities. Publishers, 4881 -G Trail, 
Salt Lake City, Utah 84120. 

EARN EXTRA MONEY BY MAIL. Set -up Pkg. 
$1.80. Sunrise DP9, Box 8055, Los Angeles, CA 
90008. 

FANTASTIC PROFITS Mailing Clroulars. Write: 
McGuiie, Box 91054 -D, Tacoma, WA 98491. 

$500.00/Thousand stuffing envelopes. Details, Ad- 
diessed Stamped Envelope. Enterprise, P.O. Box 5X, 
Salem, OH 44460. 

BUT IT WHOLESALE 

400,000 BARGAINS Below Wholesale! Many Fra! 
Liquidations Closeouts . Job Lots 
Single Samples. Free Details Worldwide Bargain- 
hunters, Box 730 -10, Holland, MI 49423. 

LOW COST ELECTRONIC PARTS!! Send for 
FREE flyer. ALL ELECTRONICS CORP., 905 S. 
Vermont Ave., Dept. M, Los Angeles, CA 90086, 

"SOLAR BARBECUE" - Precision - engineered 
"Freshnel." Details FREE (samples $10.00): Apollo 
Enterprises, Box 1704, New Haven, CT 06507. 

DO IT YOURSELF 

REPAIR TV'S, ANYONE CAN. Easy. Guaranteed. 
Free Details. Publication, Box 517X, Brea, CA 92621. 

REPAIR /MODIFY CBs. Build linear amplifiers, 
speech processors, antennas. Free catalog. CB CITY - 

8500.00 WEEKLY MAILING CIRCULARS! NEW EE, 6241 Glade, Suite 1.303, Woodland Hills, CA 
GUARANTEED PROGRAM! FREE PROOF: Mc- 91376. 
Mahon, Box 909 -D, Niagara Falls, NY 14303. 

$58.90 Tomorrow, $353.88 Next Week. Guaranteed. 
Free Report. AAHIP, Unit 29309, Medcensta, TX 
78229. 

BUSINESS AND FINANCING CONSULTANTS 
NEEDED! Complete training. Large commisl!on: 
Pyramid Finance, 500 West Central -Suite 200, Mt. 
Prospect, IL 60056. 

STAY HOME! EARN BIG MONEY addressing en- MAILORDER DEALERS WANTED. Earn outstand- 
velopes. Genuine offer 10e. Lindco, 3636 -DA, Peter- Ing profits using tested promotions! Executive busi- 
son, Chicago 60659. ness. RUTWARD -EK, Georgetown, CT 06829. 

ELECTRIFIED DOLL HOUSE PLAN: Complete 
details to build 1 -1 scale colonial doll house. Many 
design and construction hints included. $3.00 
Allison's House, P.O. Box 52, Thorndale, PA 19372. 

7 FOOT PICTURES from your TV SET. COM- 
PLETE PLANS; COMPUTER DESIGNED LENS only 
$16.00. Details Free. D&D Distributors, Box 1786, 
Largo, FL 33540. 

SAVE -Fix your owe T.V. Send $1.50 to T.V., P.O. 
Box 3824, Brownsville, Texas 78520. 

For Greater Classified 
Savings ... Results ... and Profits... 

Place your ad in one of our SPECIAL COMBINATIONS: Combo #1, or Combo #2, or Combo #3. Each com- 
bination is designed to give your ad the largest audience available. For further information write to 

R. S. Wayner, Classified Advertising Manager, Davis Publications, Inc., 380 Lexington Ave., New York, N.Y. 10017. 

D 
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ELEMENTARY ELECTRONICS, 380 Lexington Ave., New York, N.Y. 10017 
To be included in the next issue, pelase send order and remittance to R. S. Wayner, 

DO IT YOURSELF- Cont'd LOANS BY MAIL- Cont'd MONEYMAKING OPPORTUNITES -Cont'd 
OUT SMART THIEF makes your home look loved GET cash grants -from Government. (Never re- 

in even when on vacation. Plans include circuit dia- pay.) Also, cash loans available. All ages eligible. 
gram. description, printed circuit board pattern. Complete information, $2 (refundable). Surplus 
Rush 84.60 to DANOCINTHS, INC., Box 261 West- Funds -DG, 1629 K. St. NW, #502, Washington, D.C. 
land, Michigan 48185. 20009. 

BUILD PORTABLE FOOD SMOKER, enjoy smoked 
food. Sturdy, inexpensive, easily made. Instructions 
$2.00. Glen Enterprises, Box 853, Amherst, MA 01002. 

GUIDE TO CHOOSING AND INSTALLING AUTO 
BURGLAR ALARMS. Send $6.95 to Auto Securities, 
P.O. Box 22487. Honolulu, Hawaii 96822. 

EDUCATION & INSTRUCTION . 

USED Courses! Books! Lists 25d SMITH'S, 124 
Marlborough, Salem, MA 01970. 

COLLEGE degree by mail, via resume. Education, 
256D South Robertson, Beverly Hills, CA 90211. 

BECOME ENGINEER, DJ. Start your own radio 
station, receive FCC license, equipment. records. 
Free details. "Broadcasting," Box 130 -GE9, Para- 
dise, CA 95969. 

COMPUTER Programming (BASIC or FORTRAN), 
Electronics, FCC License, Mathematics. Correspond- 
ence study. Free information: Intermountain Tech- 
nical Institute (Room 13), Box 258. Jerome, ID 
83338. 

QUICK, Easy, Affordable Approach to DIGITAL 
ELECTRONICS. Complete Home -Study Ontline and 
Book List. $1.00. TECHNOLOGY TRAINING INSTI- 
TUTE, Box 3254, Culver City, CA 90230. 

FIRST New Calculus in 300 Years. Send stamped 
addressed envelope. Mathco, Rockport, MA 01966. 

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. 

COLLEGE DEGREES for Life & Work Experiences. 
Bachelors, Masters, Doctorial Programs. Free infor- 
mation, write American International University, 150 
South Los Robles, Dept. AU -9, Pasadena, CA 91101. 
Call toll -free 1 -800- 423 -4166. 

ELECTRICAL EQUIPMENT & SUPPLIES 

ELECTRICAL: testers, books, tools, supplies. Do 
It Yourself, professional. Free 108 page catalog. 
Bluffton Products, Dept. B, Box 87, Bluffton, OH 
45817. 

REPAIR ELECTRIC MOTORS! AUTO ALTER- 
NATORS! GENERATORS! Modeler, Box 7286, Kan- 
sas City, MO 64113. 

GOVERMENT SURPLUS 

BORROW $25,000 "OVERNIGHT." Any purpose. 
Keep indefinitely! Free Report! Success Research, 
Box 29263 -SW, Indianapolis, IN 46229. 

FINANCING $1,000- $50,000. No Collateral, No 
Cosigners. Financial Guide with important business 
information shows how and where. Only $5. JACK- 
SON RESEARCH PUBLICATION, P.O. Box 5128 -B3, 
Inglewood, CA 90303. 

How To Write . 

Classified Ad 

That Pulls:4 
Who' iO SOY 

ands:: 

How O Sep U 

014 
50 

Worth Its 

Weight In Gold 

EASY. HOMEWORK PLAN. Stuff circulars. Big 
$$$. Write: A &I, 5343 -A Diamond Hts.,'San Fran- 
cisco, CA 94131. 

MAKE EXTRA MONEY in your spare time. R^- 
port tells how. Rush $2. Snectron Company. Dent. S 
420 East 111th St., Suite 2908. New York. NY 10^x^ 

$25.000 a WEEK? RIDICULOUS. HOWEVFR 
THOUSANDS per MONTH CAN BE EARNED. For 
Details. SASE to: J. Hodge, c/o PROFIT PRO- 
GRAMS, P.O. Box 2347, Mpls.. MN 55402. 

STUFF -MAIL ENVELOPES!! $250.00 Profit per 
thousand possible! Offer -details Rush stamped ad- 
dressed envelope: Worldwide -A 460, X15940, Fort 
Lauderdale, FL 33318. 

HUGE PROFITS! Five proven mailing programs. 
Details. O'Danlel, 283 Eagle Creek, Lexington, Ken- 
tucky 40502. 

HOW To Make Money Writing Simple Paragraphs. 
Free Information. James, 3001 -E N. 19th, Pensacola, 
FL .325M. 

$350 WEEKLY Mailing Letters. FREE Details. 
Karmchell, 628F5 Cherry, Albany, GA 31701. 

EARN $1.700 Weekly. Start Immediately. Free 
Details. Day, Box 89 -IE, Licking, MO 65542. 

THREE Hundred and Seventy dollars Weekly 
Guaranteed for envelopes you mail. Postage paid 
Free. Write: J.P., P.O. Box three sixty two -F. 
Durant. OK 74701. 

$350 Weekly Mailing Circulars. No Gimmicks. 
Free Proof. Lange - Enterprises, 150 Decatur Drive, 
Magalta, CA 95954 D89. 

MAKE YOUR CLASSIFIED AD PAY 
Get "How to Write A Classified Ad That Pulls." SELL your own home. Save thousands. Complete 

Includes Certificate worth $2.00 towards a classified manual by licensed Real Estate Broker tells how. 
ad in this publication. Send $1.50 (plus 25$ postage) $10 postpaid. Realty Services, Box 5891 -C, Phoenix, 
to R. S. Wayner, Davis Publications, Inc., Dept. CL, AZ 85010. 
380 Lexington Ave., New York, N.Y. 10013. 

$500 /Thousand stuffing envelopes. Free details. 
Rush stamped self -addressed envelope: J. Robinson 

PLEASE Be sure to include your zip code when Co.. Box 734900, Fairbanks, Alaska 99707. 
ordering merchandise from classified advertisements. 
You'll receive faster delivery. OF INTEREST TO ALL 

MAGNETS SAVE TO 90% WEEKLY on groceries!! Guaran- 
teed!! Information: Rush self addressed stamped 

MAGNETS. All types. Specials -20 disc, or 10 bar, ' envelope plus 250! Martens Ent., 1046 Greenwood 
or 2 stick, or 8 assorted magnets. $1.00. Magnets, Ct., Rm 7EE1, Oshkosh, WI 54901. 
Box 192 -E, Randallstown, MD 21133. 

MAIL -ORDER OPPORTUNITIES 

FREE Brochure: Mail order books, supplies, serv- 
ices. Montgomery, P.O.B. 981 -C, El Paso. Texas 
79946. 

MAILING LISTS 

JEEPS -$59.30- CARS - 533.60! 200,000, ITEMS- M 
FRESH NAMES- addresses. 500/$4.00. 700/$6.0,. 
ARKOS, 116 North California, Hobart, IN 46342 

GOVERNMENT SURPLUS -MOST COMPREHENSIVE 
AVAILABLE tells how, where to buy- 

YOUR AREA - $2.00 - MONEYBACK.GUARANTEE MEMORY IMPROVEMENT 
Government Information Services. Department E9. 
Box 99249, San Francisco, CA 94109 (433 California). INSTANT MEMORY . . NEW WAY TO REMEM- 

GRAPHIC memory. Stop forgetting! FREE infor- 
HYPNOTISM BER. No memorization. Release your PHOTO - 

mation. Institute of Advanced Thinking, 845DP Via - 
FREE Fascinating Hypnosis Information! Startling! Lapaz, Pacific Palisades, CA 90272. 

, DLMH, Box 487, Anaheim, California 92805. 

INVENTIONS WANTED 

INVENTORS: Free information on offering your 
invention for sale. Kessler Sales Corporation, C -299, 
Fremont, OH 43420. 

INVENTIONS, patents, wanted cash, royalty.. Auto, 
electro- mechanical, mechanical devices, Housewares, 
etc. We develop, finance, manufacture and market 
from an idea to perfected product. Free evaluation 
and brochure. Request Kit DP, Pixonic Corporation, 
:,50 West 57th Street, New York, New York 10019. 

OLD GOLD WANTED 

BUYING Gold, Silver, Platinum, any form! In- 
formation write: American Metals, Box 30009, 
Charleston, SC 29407. 

PEN PALS 

FREE service ages 16 and above. For information: 
Friends Worldwide, CP -95/F Anjou, Montreal, Can- 
ada H1K 4G2. 

PATENT SERVICE 

PATENT APPLICATION prepared of your in- 
vention by Patent Agent and Consulting Enginee- 
Reasonable Rates. Howard Podell, 28J Beachfront 
Lane, New Rochelle, New York 10805. 

MISCELLANEOUS PERSONAL 

ENTER CANADA'S FABULOUS LOTTERY. De- BEAUTIFUL GIRLS from all continents want cor- 
tails: Joe Davis. #15 -5763 Oak, Vancouver, Canada respondence, friendship, marriage. Sample photos 
V6M 2V7. free. Hermes- Verlag, Box 110680 /D. 1000 Berlin 11, 

Germany. 
CIRCUIT BOARDS: Your artwork, quick delivery, 

reasonable prices, quantity discounts. Richard Allran, SINGLE? Widowed? Divorced? Nationwide intro - 
Box 974, Dept. C, Waynesville, NC 28786. ductlons! Identity, Box 315 -DC, Royal Oak, MI 48068. 

LOTTERY OF LOTTERIES! Tax Free. Application 
$2.00: Capitol Enterprises, P.O. Box 774, "D," Ap- 
pleton, WI 54912. 

NEW LUXURY CAR WITHOUT COST! Free Re- 
port. Codex -CC, Box 6073, Toledo, OH 43614. (419) 
865 -5657. 

LOANS BY MAIL MONEYMAKING OPPORTUNITIES SINGLE? Meet sincere, beautiful people-like YOU. 
Very low fees. Call DATELINE toll -free: 800 -451- 

$500 WEEKLY! FANTASTIC HOME MAILORDER 3245. 
LOANS BY MAIL. NO COLLATERAL. ROBINSON PROFITS! (DEALERS WANTED) GRAHAMCO 

ENTERPRISES, BOX 38A, AUGUSTA, 30903. DPBX, 99371 TACOMA. WA 98499. JAPANESE Girls Make Wonderful Wives. We have 
large number of listings. Many interested in mar - 

NOW! MONEY- INTEREST FREE. 81.000- $20,000 HOMEWORKERS Needed! $600 weekly addressing, riage. Only $1.00 brings application. photos, names, 
on signature, Anyone. Use indefinitely. Write: mailing. Ideal for students. Box 1874. Htfd., CT descriptions, questionaire, Etc. Japan International, 
Baker -109, Box 460, Ramona, CA 92065. 06144. Box 156 AA, Carnelian Bay, CA 96711. 

YOU'LL MAKE 
MONEY 

SAVE MONEY TOO - 
BY READING and ANSWERING 

THESE CLASSIFIED ADS 
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Classified 
Continued 

PERSONAL- Conf'd 

BEAUTIFUL Mexican -Oriental girls Needing Amer- i 

scan Boy -Friends. Free Details "actual" photos. 
World, Box 3876 -DC, San Diego, CA 92103. 

FREE: 1,000 LADIES PHOTOS. World's largest 
Matrimonial Catalog. Postage /Handling $1.00. Inter - 
contact, Box 12, Toronto, Canada M4A 2018. 

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. 

JAPANESE introductions Girls' photographs, de- 
scriptions, brochure, details, $1.00 INTER- PACIFIC. 
Box 304 -SC, Birmingham, MI 48012. 

BEAUTIFUL MEXICAN GIRLS! Correspondence. 
Photos, details free! "Latins," Box 1716 -DE, Chula 
Vista, CA 92012. 

BECOME ORDAINED MINISTER legally. Free 
Lifetime credentials. Use title "Reverend." Write: 
Church of the God Within. Box 015313A, Miami, 
FL 33101. 

PHOTOGRAPHY -PHOTO FINISHING 
& SUPPLIES 

SAVE HUNDREDS OF DOLLARS!!! Make your 
own S & M Densitometer. Send $3.00 for detailed 
drawings and instructions. A must for successful 
photography in your darkroom. Order direct: S & M 
Instruments, Dept. EE9, 380 Lexington Ave., N.Y., 
NY 10017. 

RADIO & TELEVISION 

TV TUBES 360 each. Send for Free 48 pegs color 
catalog. Cornell, 4217 -W University, San Diego, Cal- 
donate 92105. 

TUBES Oldies, latest. Supplies, components, sche- 
matics. Catalog free. (Stamp appreciated). Steinmetz, 
7519 -EE Maplewood, Hammond. IN 46324. 

SAVE 50% build your own speaker system. Write 
McGee Radio Electronics, 1901 McGee Street, Kansas 
City, MO 64108. 

POLICE Scanners, Crystals, Antennas, Radar De- 
tectors, CB's. HPR, Box 19224, Denver, CO 80219. 

DIAGRAM Manuals, Radio-Television, useful 14 
volumes, regular $50.50, special $19.95. Supreme Pub- 
lications, Box 46, Highland Park, IL 60035. 

"TOP SECRET" Registry of U.S. Government 
Frequencies (25 to 470 MHz)! 2,000+ listings: FBI, 
FCC. CIA, Treasury, Border Patrol, Customs, Im- 
migration, Secret Service, Military, etc.. $4.95 ppu. 
CRB Research, Box 56 -EE, Commack, NY 11725. 

ANTENNA accessories catalog for HAMS, CBers 
and HOME TV INNOVATORS has application data. 
Send 150 stamp to Dept. EE2, UNADILLA /REYCO, 
Box 280, East Syracuse, NY 13057. 

"CRYSTAL Experimenter's Handbook " -50e; "20 
Crystal Set Plans" Handbook -50e; Kit catalog 500. 
Laboratories, 1477 -G, Garden Grove, CA 92642. 

NATIONWIDE swap ads! 5 issues $2. "Electronics 
Trader" (RE), Folly Beach, SC 29439. 

SELLING Rider's manuals, Sams' Photofacts, Su- 
preme Publications; individual service diagrams. 
Beitman, Box 46, Highland Park, IL 60035. 

RECORDS, RECORDERS & SOUND EQUIPMENT 

FREE Promotional albums, concert tickets, stereos, 
etc. Information: Barry Publications, 477 82nd 
Street, Brooklyn, New York 11209. 

RUBBER STAMPS 

RUBBER STAMPS: 3 or 4 lines $2.00. Thomas 
Neubauer, Box 22002-D. Denver, CO 80222. 

SCIENCE & CHEMISTRY 

FIREWORKS! Spectacular novelties. Simplified 
manufacturers textbook. $5.00. Tropic, Box 95M, 
Palm Bay, FL 32905. 

TIPS FOR THE HOME, ETC. 

FOR anyone who wants the satisfaction and 
economy of repairing, furnishing and maintaining 
the furniture in this home. Send $1.50 (includes 
postage) to FURNITURE, 380 Lexington Ave., New 
York, NY 10017. 

WANTED TO BUY 

WANTED: Late model 110 volt VHF Marine Land 
base station with accessories Call (504) 277 -2556. 

WATCHES. WATCHMAKING & REPAIRING 

WATCH and clock repairing books, tools, materials, 
Free Catalog. North American, Box 77, EE57, Fox 
River Grove, IL 60021. 

Bargain Beams 
(Continued from page 84) 

coax transformer, are attached to the 
front dipole element (element 4). 
Solder all joints. 

When stations are being received 
from different directions, more than one 
antenna is usually required because 
these antennas are so directional. There 
is then the question of how to feed the 
signal from two different antennas to 
one receiver. Connecting the two an- 
tennas directly together doesn't work 
well because so many different fre- 
quencies are involved and a length of 
twinlead that will work well for one 
channel usually will not work well for 
some others. 

A simple way to handle the problem 
is to use two twinleads and switch an- 

tennas at the back of the TV set, using 
a DPDT switch of some kind. 

By accident the author discovered a 
way in which the two antennas may be 
tied together. At least the method works 
well with the two prototype antennas. 
The 300 ohm twinlead from the top 
antenna is brought down to the front 
dipole element of the lower antenna 
and wrapped three times around the 
element at its center. The twinlead then 
goes on into the house where it is con- 
nected to the TV set. The twinlead from 
the lower antenna follows the other 
twinlead down the mast and the two 
twinleads are taped flat against each 
other for several feet -eight feet in this 
case. 

If these construction details sound 
complicated don't let it worry you. The 
antenna is really quite simple to build, 
and it works well. 

Ham Contest 
(Continued from page 64) 

the pertinent information being trans- 
mitted. This can consist of: The RS(T) 
report, the contact serial number (in- 
creasing with the number of stations 
worked), the ARRL section (check to 
see which one you live in), the state, 
the country, and the global zone (again, 
check to make sure of which one you 
live in). 

Most contests usually require only 
two or three of the above elements, and 
if you cannot find out in advance which 
ones will be needed, simply listen for 
a while to some of the other operators 
in the contest before going on the air. 
The worst that can happen is that 
you'll all be equally wrong, thereby 
hurting nobody's feelings. 

Getting in on the Fun. If you opt to 
participate, you should be aware that 
most of the larger contests require pre- 
printed entry /log forms. The usual ex- 
ceptions to this rule are the state /dis- 
trict QSO parties. 

Specific rules, start and stop times, 
and approximate frequencies to be used 
should be determined ahead of time. 
Most of the major Amateur Radio 
magazines carry contest information 

Conclusion. Granted that contests are 
not for everybody, you will never find 
out if you don't try at least a couple. 
Two good starters are the ARRL's 
Novice contest, and the state /district 
QSO parties. The pressures are lower, 
the pace a bit more leisurely, and the 
chance to add more states and countries 
to your log is almost as good as in the 
larger contests. You don't have to win 
to have a lot of fun. 

Kathi's CB Carousel 
(Continued from page 59) 

TRC -459. It's a well thought -out, not- 
ably easy -to -use computer. It is not 
loaded with complex, little used, or 
unneeded features just to impress you 

First Class Unit. As for performance, 
strictly first -class all the way. Receiver 
sensitivity measured 0.4 uV for 10 dB 
S +N /N. Adjacent channel rejection 
measured 65 dB. SSB oppq,site sideband 
rejection was a touch under 50 dB, 
and the AGC action was an amazing 3 
dB. You can have the volume control 
cranked wide open to dig a weak signal 
out of the noise, and if a local opens 
up across the street she won't sound 
much louder. A really great AGC. The 
S -meter is "Scotch "; it takes 150 uV 
for an S -9 meter reading; but then, 
the S -meter reading has absolutely no 
bearing on performnace. It just means 
you won't be giving every flea -power 
signal a "40 dB over S9" report. 

The transmitter delivered -.exactly 4 
watts AM output and 12 P.E.P. watts 
SSB. Modulation limiting was the urnax 
(not clipped -low distortion) type. The 
microphone sensitivity for 85% modu- 
lation was -48 dB, and the modulation 
was clean. Almost every station I worked 
commented on the crisp, clean sound. 

Summing Up. As far as I am con- 
cerned the Realistic TRC -459 ranks as 
one of the outstanding modern trans- 
ceivers. It might very well become one 
of the legendary models. It will be 
interesting to see how Radio Shack will 
improve upon this one on future years. 

For more information on the Real- 
istic TRC -459 circle No. 32 on the 
reader service coupon 
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389. You can't buy a bargain unless you know 
about it! Fair Radio` Sales' latest electronics sur- 
plus catalog is packed with government and corn - 
mercial buys. 

388. SWLs need Gilfer's Shortwave Mail Order Cata- 
log for economy one -stop armchair shopping. From 
From top -notch rigs to reporting pads, Gifer sup- 
plies all your hobby needs. 

372. Olson continues to amaze hobbyists with their 
jammed packed 48 -page newspaper catalog. It's a 

bargain buyer's bonanza. 

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. 

362. A new catalog crunched full of milita-, com- 
mercial and industrial surplus electronics tor every 
hobbyist is offered by B &F Industries. 44 pages of 
bargains you've got to see! 

366. Poly Paks penny sale is a project builder's 
dream. 24 -page free cataog ets you do the shopping 
at home. 

384. The entire ine of B&K Precision test instru- 
ments comes in a condensed catalog. Scopes, 
testers, counters, generators, etc., for every hobby- 
ist's bench are illustrated. 
310. NCE (Newman Computer Exchange) has just 
issued their Spring /Summer 1979 "Mini- Micro" 
catalog, and it's full of hard -to -find equipment. 
Money- saving offers are listed on such items as all 
Data General and LSI -11 equipment. 

322. A new 20 -page, full -color TRS -80 Microcom- 
puter Catalog has just been issued by Radio Shack. 
The catalog includes complete, current information 
on the TRS -80 Microcomputer, its périphetals and 
accessories with plain -language descriptions, ap- 
plication ideas and detailed specifications. 

388. If you're lookng forbooks on computers, calcu- 
lators, and games, then get BITS, Inc catalog. It 

includes novel items. 

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. 

345. For CBers from Hy -Gain Electronics Carp. 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. 
393. A brand new 60 -page catalog listing Simpson 
Electric Company's complete line of stoc' analog 
and digital panel meters, meter relays, controllers 
and test instruments has just come out. Other new 
products are listed also. 

385. Amateur Radio buffs and beginners will want 
the latest Ham Radio Communications Bookstore 
catalog. It's packed with items you shou:d be read- 
ing today! 

373. 48 -page "Electronic Things and Ideas Book" 
from ETCO has the gadgets and goodies rot found 
in stores and elsewhere. 

382. Buys by the dozens in Long's Electronics super 
"Ham Radio Bu /er's Guide." Good reading if 
you're in the market for a complete station or spare 
fuses. 

383. If you're a radio communicator, eider ham, 
SWL, scanner buff or CBer, you'll want a copy of 
Harrison Radio's "Communications Catalog 1979." 
Just what the shack book shelf needs. 

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. 

301. Get into the swing of microcomputer and 
microprocessor technology with CREI's -few Pro- 
gram 680. New 56 page catalog describes all pro- 
grams of electronics advancement. 

302. Giant savings are what Burstein Appiebee has 
in store in their latest mail order catalog. Every- 
thing from CB test equipment to name brand audio 
wares are advertised. Telephone accessories and 
pocket calculators too! 
305. A new 4 -page directional beam CB antenna 
brochure is available from Shakespeare. Gives 
complete specs and polarization radiation patterns 
for their new fiberglass directional antennas. 

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. 

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. 
306. Antenna Specialists has a new 32 -page CB and 
monitor antenna catalog, a new amateur antenna 
catalog, and a complete accessory catalog. 
307. Atlas calls their 210X and 215X the perfect am- 
ateur mobile rigs. Their 6 -page, full -color detailed 
spec sheet tells all. Yours for the asking. 

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. 
392. The opening of the new Software of the Month 
Club has been announced by Creative Discount Soft- 
ware, which is giving out membership enrollment 
applications now. The Club plans to have separate 
branches for users of the. Apple II, TRS -80, Ohio 
Scientific, Exity, Pet and CP /M based systems. 

312. E.D.I. (Electronic Distributors, Inc.) carries 
everything from semi -conductors to transformer/ 
relays to video cameras. In prices ranging from 190 
to $500, products appear from over 125 electronic 
parts manufacturers. The catalog is updated 3 times 
a year. 

313. Get all the facts on Progressive Edu -Kits Home 
Radio Course. Build 20 radios and electronic cir- 
cuits; parts, tools, and instructions included. 
390. Whitehouse & Co., your "hard to find parts 
specialist," offers over a dozen parts and kits in 
their latest catalogue, featuring an entire section 
on gunnplexers for Amaeur Radio buffs. 
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. 
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328. If you are into audio, ham radio, project build- 
ing, telephones, CB or any electronics hobby you'll 
want McGee's latest catalog of parts and gadgets. 
Hard to find parts fill each page, so get a copy of 
the catalog from McGee today! 

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. 

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. 

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. 
391. A new software products catalog for the Apple 
Il Computer has just been issued by Charles Mann 
& Associates. The booklet contains business ac- 
counting, accounts receivable, inventory, BASIC 
teaching and other special purpose business appli- 
cations. 

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. 

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. 
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. 

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 is a complete parts source 
for electronics experimenters. Discrete parts, mod- 
ules, boards, subassemblies and complete gadgets. 
Get Delta's 120 -page catalog today. 

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. 

316. Get the Hustler brochure illustrating their com- 
plete line of CB and monitor radio antennas. 
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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 

Holds Tight 
What is capture effect? A local car - 

audio salesman used the term, and when 1 

asked him to explain, he said, "You know." 
Hank, I don't! 

-K. M., North Canton, OH 

An FM receiver can minimize the effect 
of a weak station operating on or near the 
frequency of a strong station. This is called 
capture effect! The capture effect causes 
the receiver to lock on the stronger signal 
by suppressing the weaker, but can fluctu- 
ate back and forth. When the two are of 
nearly equal strength, the receiver alter- 
nates abruptly back and forth between 
them. This rare instance usually happens 
in a travelling car as it passes from one 
city to another. 

LED Drive Update 
A while back I generalized by saying 

that LED devices available to hobbyists 
draw 20 mA under normal operating con- 
ditions. Well, close is not good enough. 
The table below lists various TTL and 
CMOS logic circuits and their maximum 
designed drive capability for interfacing 
with LED lamps. 

Product 
74 Series 
74H Series 

74S Series 

74LS Series 

74L Series 

4049,4009 

4050,4010 

74C906 

74C901 /02 

Description 
TTL gates 
TTL high -speed 
gates 
TTL Schottky 
gates 
TTL low -power 
Schottky gates 
TTL low -power 
gates 
CMOS inverting 
buffer 
CMOS non- invert- 
ing buffer 
CMOS inverting 
buffer 
CMOS buffer 

Drive 
Current 
16 mA 
20 mA 

20 mA 

8 mA 

3.6 mA 

3.mA 

3 mA 

8 mA 

3.4 mA 

The Decades Are Coming 
I read in an equipment spec sheet that 

"the frequency rolloff was -20 dB per 
decade." What does it mean? 

-1.N., Salt Lake City, UT 

Rolloff indicates a drop in output as 
frequency increases (or decreases)., In this 
case, the manufacturer chose to say that 
the drop measured was by decades; sim- 
ply, the decades following 100 Hertz 
would be I kHz, 10 kHz, 100 kHz, etc. 
Other manufacturers prefer to give roll - 
off in octaves; at 800 Hertz the octaves 
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would be 8 kHz, 16 kHz, 32 kHz, etc. 
If the rolloff in a particular circuit was -6 
dB per octave, this would be equivalent to 
-20 dB peg decade. Look to an eventual 
switch to decade vs. octave use in speci- 
fying circuit performance in non -audio 
equipment. 

Catch the Bus 
I don't see how a bus in a computer can 

send and receive signals. 
-C. M., Denver, CO 

A bus is a length of wire or copper strip. 
It can't do anything except sit there and 
conduct electrons through it. Actually, a 
bus is an electrical path over which digital 
(pulse) information is transferred, from 
any of several sources to any of several 
destinations. As common sense would have 
it, only one transfer of information can 
take place at any one time. While such 
transfer is taking place, all other sources 
that are connected to the bus must, be shut 
down. As many receivers as necessary may 
be connected to the bus. For example, a 
CPU program can ' be "listed" on the 
video monitor as it is being "dumped" into 
a cassette. 

TV to Ham 
I see many 300 -ohm twin lead antenna 

wire 1/2-wave antennas used for FM- broad- 
cast reception. Can the same be used to 
QRP on 40 to 10 meters? 

-D. E., Butte, MT 

Good idea for low power or emergency 
antenna. The table below gives the overall 
length of the ribbon twin lead. Both ends 
must be spliced together and soldered. 
The feeder (also twin lead of any length) 
should be connected at the center of the 
antenna to one of the leads that is cut 
apart. 

Meters 
Halfwave length at 
midband (inches) 

40 56'5" 
20 28'6" 
15 19'0" 
10 14'0" 

Starter CPU 
1 want to learn about microcomputers, 

but I want to do it from the ground up. I 
know BASIC very well, but I. want to get 
down to "machine language" and start at 
the beginning. What chip should 1 start 
with? 

-A. K., Austin, TX 

This is a personal choice which some 
may disagree with. I'd select the 6800 chip. 

There are about 150 op codes, or machine 
instructions, to learn. Also, there are sev- 
eral good learning kits on the market and 
many good text books on the 6800 CPU. 
I suggest you pick up a copy of Using the 
6800 Microprocessor by Elmer Poe, pub - 
lished by Howard W. Sams & Co., Inc., 
4300 West 62nd St., Indianapolis, IN 
46268. The book sells for $6.95. Start 
there and you're launched. 

Help Wanted 
In many cases, readers are reluctant to 

part with manuals, schematic diagrams or 
literature on equipment they own. Hank 
suggests that you send a post card to the 
person in need offering to send copies of 
the literature or diagrams. Quote the price 

, necessary to do this. For example, my 
library has a copier that makes 81/2 x 11 

copies for only 9 cents per page. Actually, 
I get my copies from my local insurance 
agent at no cost as long as I don't make 
a hog of myself. When you get the go- 
ahead and check on the return mail, make 
the copies quickly and post them at once. 
Be a nice guy, and when you need help 
(like one of the listings below), some 
friend will lend a helping hand. 

Paco (Precision Apparatus) RF signal 
generator, Model G -30; needs schematic 
diagram and /or manual; Henry M. Can- 
tor, 21 Friendly Ct., Babylon, NY 11702. 

Universal 224 -M 23- channel SSB CB 
transceiver; needs schematic diagram; Carl 
Clarkston, 2 -989 Wollaston St., Victoria, 
B.C., Canada V9A -5B1. - 

p Advance OS -15 oscilloscope made in 
England; schematic diagram and instruc- 
tion manual urgently requested; Henry 
Milowski, 2241/2 King St., Welland, On- 
tario, Canada L3B -3J7. 
p Knight Safari I; needs old unit for parts 
salvage; Robert Grandy, Lot 51, 300 W. 
Linda Vista, Roswell, NM 88201. 
L. Philco Model 37 -602 AM receiver; 
needs schematic diagram; Henry M. Can- 
tor, 21 Friendly Court, Babylon, NY 
11702. 

A Paco RC Bridge, Model C -20; needs 
schematic diagram; E. M. McBride, 604 
W. Troup St., Valdosta, GA 31601, 
p RCA Volt Ohmyst (VTVM) ; needs 
schematic diagram (possibly from 1950's 
RCA tube manual); Theodore R. Walker, 
1753 Kettering Rd., Alco, TN 37701. 
A Hallicrafters SX -25, schematic diagram 
and alignment instructions; Roy Kings - 
land, 5570 Foothill Rd., Rocklin, CA 
95677: (Roy helped out H. D. Scoreghl 
who asked for help in the Jan. /Feb. 1979 
issue of ELEMENTARY ELECTRONICS). 

RCA VOM kit, Model 54/055, part no. 
12650; need schematic diagram to identify 
value of burned -out resistor; Steve R. 
Young, 10,000 #2 Road, Richmond, B.C., 
Canada (Sorry, no Canadian Zip number 
given) . 

p Zenith -the Fisher -Model 500; needs 
owner's manual; Wes Robertson, Rt. 3, 
Box 383, Bogalusa, LA 70427. 
A Symphonette Model LCR500 FM /AM 
radio; needs schematic diagram; G. Kuss- 
ner, 215 2nd Isle No., Port Richey, FL 
(no zip given). 
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Lab Test 
Elementary 
Electronics 

For 
Yourself 

In case you're not all that familiar with 
us,we're 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 were 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 "! 

\That's right! It's a regular feature. And 

Get switched on 

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! 

elementary 

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 i 

TRY A FEW ISSUES AND 
EVALUATE OUR ... 

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 
of speakers. 

NO- NONSENSE TESTS. The scoop 
on Pioneer's TP -900 FM stereo car radio 
... How well does GE's NiCad charger 
pep up your pooped batteries? ...What's K.e v G e 
your best bet in video games? Plus {O C'e$' .`eeJ e. 
help in making buying decision e e FD 01 

MICROCOMPUTER 

e ,. 
+mpvt,., wp 

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. 

See 

ORDER vp° 
TODAY 
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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, Sq.aare 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 with 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 principle 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 "Printed Circu,tr These circuits operate on your 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 Signu.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 prig. the "Edu -I(it" 

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 modero 
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 I 

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, 1504 Monroe Ave.. 
Huntington, W. Va.: "Thought I would 
drop you a few lines to say that I re- 
ceived my Edu -Kit, and was really amazed 
that such a bargain can be had at such 
a tow 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., 1189 Broadway. DepL598- DJHewlett, N.Y. 11557 
I 

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

I I 

NAME 

I ADDRESS 

I CITY & STATE 

PROGRESSIVE 
1189 Broadway, Dept. 598 -DJ 

ZIP 

"EDU- KITS" INC. 
Hewlett, N.Y. 11557 I 

CIRCLE 14 ON READER SERVICE COUPON 




