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Regulated 13.8 -volt DC power supply lets you 
deliver full RF power at home from your 
mobile rig (See page 51) 

Digital LED anemometer counts on 

Start a its fingers to indicate wind 

CB REACT Team 
speeds up to 99 mph! 

(See page 45) 

3 Weeks to a 
Ham License 



Learning 
with CIE is 



Electronics 
no picnic. 
It takes work. 
And a few 
sacrifices. 
But 
it's worth it! 
The minute you start your CIE course 
you'll see why CIE is different than 
other home -study schools. 

Because as a CIE student you'll get 
the kind of electronics training that 
prepares you for a career, not just a 
job. We'll give you a meaningful, well - 
rounded foundation in electronics 

Electronics and some people might as- 
sume there will be no new frontiers ... 
no new worlds to conquer. Not so. 

Electronics is still growing. In nearly 
every one of the new and exciting fields of 
the Seventies you'll find electronics skills 
and knowledge in demand. Computers 
and data processing. Air traffic control. 
Medical technology. Pollution control. 
Broadcasting and communications. 

Importance of an FCC License 
If you want to work in commercial 
broadcasting ... television or AM or 
FM broadcasting ... as a broadcast 
engineer, federal law requires you to 
have a First Class Radiotelephone Li- 
cense. Or if you plan to operate or to 
maintain mobile two -way communica- 
tions systems, microwave relay stations 
or radar and signaling devices, a Second 
Class FCC License is required. 

Free School Catalo 
Plus Free Booklet 
on FCC Licenses 

Mail attached postcard today 
for FREE information 

about career electronics. 

YES! I want your FREE "Education -by -Mail" career 
information. 
I am especially interested in: 

Electronics Technology 
FCC License Preparation 
Color TV Maintenance 
Mobile Communications 

because the vast majority of CIE stu- 
dents have. In fact, based on continuing 
surveys, close to 9 out of 10 CIE 
graduates have passed their FCC exams! 

So if you are serious about setting 
ahead in Electronics ... if you are 
willing to put in the extra work . .. get 
in touch with us. 

We have many career courses for you 
to select from. If you already have some 
electronics training, you may want to 
skip our beginner -level courses and en- 
roll in an intermediate program. Or, if 
you're really hot, there's a tough, college - 
level course called "Electronics Engi- 
neering" that can make you even better. 

Send today for FREE 
school catalog 

Send today for our FREE school 
catalog and complete package of inde- 
pendent home -study career information. 

convenience, we will try to 
presentative call to assist in 
lection. Mail reply card or 

CIE ... or write: Cleveland 
)f Electronics, Inc., 1776 East 
t, Cleveland, Ohio 44114. 
ODAY. 

Industrial Electronics 
Electronics Engineering 
Omer 

PRINT NAME 

ADDRESS APT. 

CITY 

STATE 

Check box for G.I. Bill information. 
[1 Veteran C: On Active Duty 

ZIP AGE 

EL -61 

CIE Cleveland Institute 
of Electronics, Inc. 

1776 East 17th Street. Cievelad, Oh.o .14114 
Accredited Member N.bon.l Nome Study Counco 

x4 WCtdy Find out about CIE's 
wide range of inde- 
pendent home study 
courses In Electronics 

. beginner, 
intermediate. 
advanced college 
level. The value of 
an FCC License 
and how to get one. 
No obligation. 

1 
FREE. 

ELEMENTARY ELECTRONICS 

Benefits 
areer courses are approved for 
al benefits under the G.I. Bill. 

a Veteran or in service now, 
for G.I. Bill information. 

lectronics, Inc. 
veland, Ohio 44114 
orne Study Council 

mation package today. 

:tronics 
gineering 

EL-61 

Apt. 

Age 
On Active Duty 
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BUILD 20 RADIO 
and Electronics Circuits 

PROGRESSIVE HOME 
RADIO -T.V. COURSE 

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

* No Knowledge of Radio Necessary * No Additional Parts or Tools Needed * EXCELLENT BACKGROUND FOR TU 

* * Sold In 79 Countries 

SCHOOL INQUIRIES INVITED 

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

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. 
Sressive Dynamic Radio & Electronics Tester. Square 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, Ni -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 atone 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 -.earned, 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 "Pnn e Circuitr These circuits operate on our re. ular 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 circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari. 
able, 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 and switches, 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 Signet Tracer and the Progressive Signal Injector, a High 
Fidelity Guide and a Quiz Book. You receive Membership in Radio -TV Club, Free Consulta. 
tion Service, Certificate of Merit and Discount Privileges. You receive all parts, tools, 
instructions, etc. Everything is yours to keep. 

PRINTED CIRCUITRY 
At no increase in price, the "Edu- Kit" 

now includes Printed Circuitry. You build 
a Printed Circuit Signal Injector, a unique 
servicing instrument that can detect many 
Radio and TV troubles. This revolutionary 
new technique of radio construction is row 
becoming popular in commercial radio and 
TV sets. 

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

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

Reg. U. S. 
Pat. Off, 

Training Electronics Technicians Since 1946 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 

PLI ERSCUTTERS 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 

TELEVISION BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

I SERVICING LESSONS 
You will learn trouble -shooting and 

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

FROM OUR MAIL BAG 
J. atataitis. of 25 Poplar Pl., Water- 

bury. Conn.. writes: "I have repaired 
several sets for my friends. and made 
money. The "Edu -Kit" paid for itself. I 
was ready to spend $240 for a Course. 
but I found your ad and sent for your 
Kit." 

Ben Valerio. P. 0. 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. 1 en- 
joyed every minute I worked with the 
different kits: the Signal Tracer works 
fine. Also like to let you know that I 
feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shull. 1534 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 low price. I have already started re- 
pairing radios and phonographs. My 
friends were really surprised to see me 

Tget into the swing of it so quickly. The 
rouble- shooting Tester that comes with 
the Kit is really swell, and finds the 
trouble. If there is any to be found." 

Progressive "Edu- Kits" Inc., 1189 Broadway, Dept. 576DJ Hewlett, N.Y. 11557 
r 
I Please rush me free literature describing the Progressive 
I Radio -TV Course with Edu -Kits. No Salesman will call. 

NAME 

I ADDRESS 

I CITY & STATE ZIP 

PROGRESSIVE "EDU- KITS" INC. 
1189 Broadway, Dept. 576DJ Hewlett, N.Y. 11557 
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BE FOREMOST with the ùsTiawr] 
"DOUBLE- TALK" antenna system 

Join the thousands of CB'ers who communi- 
cate longer, louder, while traveling over the 
miles with the Hustler "Double- Talk" mobile 
antenna system. Guaranteed superior per- 
formance over a single antenna installation - 
more uniform signal pattern because of unique- 
ly detailed phasing design, more consistent 
communications with virtually no fading or 
blind spots when changing direction in travel. 

SINGLE ANTENNA 
Car body creates lop 
sided ground plane with 
directional signal pat- 
tern 

?. 

"47 
1 f 

r r7 / 
Q DOUBLE- TALK" 

ANTENNA SYSTEM 
u Crossfire radiation with 

dual phased antennas re 
sults in greater coverage, 
reinforced signal pattern 

CHOOSE FROM FOUR POPULAR VERSIONS 
All are supplied ready for easy installation and operation 

f 51 1 HTM-1 
48" 
SDT 

42" 25" 
DFG ' DTG 

neur 
troncs 
COrOrat1011 

15800 commerce park drive . 

brook park, ohio 44142 CHU3STkL'R from all distributors st. 

Available recognize 

Hey, 

look me over 
Showcase of New Products 

Heathkit Mike Mixer 
The Heath TM -1626 is a low -cost, high - 

fidelity stereo mixing console for serious 
tape recording and PA use. The TM -1626 
provides a number of professional fea- 
tures including stereo outputs, four 
high /low impedance mike inputs (one 
with pan control), two auxiliary inputs, 
lighted level meters plus adjustable LED 
peak indicators and much more. Slide 
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controls let you visually "balance" the 
relative level of the inputs and outputs. 
Switches above each input control let 
you assign that channel to the left or 
right output or switch the input off. The 
pan control adjusts the apparent loca- 
tion of the fourth mike from left to 
right or anywhere in between. Since the 
pan is a slide control, it's easy to visual- 
ize what the final mix down will sound 
like. If six inputs aren't enough for you, 
mixer bus jacks let you parallel any num- 
ber of TM- 1626's -you can have as many 
inputs as you want, whenever you 
want. A pair of lighted Vu meters con- 
tinuously monitor the output in two 
switch -selected ranges: +4 or +10 
dB. Ordinary meters can't respond 
to :nstantaneous peaks quickly enough 
to prevent tape saturation and increased 
distortion. To solve that problem, the 
TM -1626 uses a pair of LEDs which re- 
spond to peaks faster than any meter. 
A pair of controls on the rear panel set 
the level which the LEDs light, so you 
can optimize performance with any tape 
recorder or sound system. The TM -1626 
sells for $129.95, plus shipping. The 
1975 Heathkit Catalog contains more in- 
formation on the TM -1626 and over 350 
other electronic kits. For a free catalog 
write to the Heath Company, Benton 
Harbor, MI 49022. 

World's Smallest Calculator 
Although it's only 2 x 2.8 x 0.4 inch 

(about one -third the size of a pack of 

cigarettes) and weighs just 2 ounces, 
this full- function electronic calculator 
with 8 -digit readout does everything the 
big ones do. It features an automatic 
percentage key, floating decimal, con- 
stant key, lead zero depression, and 
more, yet it is priced at just $19.95. The 
tiny plastic unit operates on two 1.5V 
Mallory PX -825 camera batteries or the 
equivalent. Batteries are included and 
replacements are available at any cam- 
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era shop. Despite being small enough to 
comfortably fit in a pocket or purse, the 
calculator provides plenty of room for 
most fingers. The world's smallest elec- 
tronic calculator is available only by 
mail, $19.95 postpaid, from Edmund 
Scientific Co., 380 Edscorp Bldg., Bar- 
rington, NJ 08007. As with everythirg 
Edmund sells, it carries a 30 -day money - 
back guarantee. 
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LIVE IN THE WORLD 
OF TOMORROW. .. TODAY! 

And our FREE 164 PAGE CATALOG is packed with 
exciting and unusual values in electronic, hobby 
and science items - plus 4,500 finds for tun, study 
or profit ... for every member of the family. 

A BETTER LIFE 
STARTS HERE 

PLUG IN 

200,000 CANDLEPOWER! 

Powerful 12v emergency light pro- 
jects big straight beam visible for 2 
miles. Plugs into car's cigarette 
lighter; only 31/2 lbs. Great for motor- 
ists, outdoorsmen, emergency crews. 
security men, campers. Super bright 
200,000 candlepower G.E. aircraft landing light in a rugged 
weatherproof steel housing with baked enamel finish, steel lens 
grate, polished chrome -plated reflector, on /off switch. 15 ft. 
extension cord; 61/4 dia. x 111/e ". Keep it handy! 
Stock No. 72,093E1( S22 n5 Pnd 

FUEL MISER 

RECLAIMS HEAT 

Save your 40% wasted heat to warm 
a basement, garage or rec room at no 
extra cost! Instead of going "up the 
chimney" it goes where you want it. 
Remove part of furnace exhaust pipe, 
slip heat Exchanger in. At 125° fan 
automat. forces clean air through unit which heats to over 200'F., 
can be ducted to 20 ft. from unit. 110v AC. Inst. 
No. 19,194EK (5" DIA.) Shpg. 17 Ib. 
No. 19,19SEK (6" DIA.) Shp9. 17 Ib. 
No. 19.198EK (7" DIA.) Shpg. 17 lb. 

$106.00 FOB 
$106.00 FOB 
$106.00 FOB 

HEAT -REFLECTING 

BED SHEET 

Lower the thermostat, skip the elec- 
tric blanket -our energy- saving Heat 
Reflecting Sheet keeps you toasty! 
Uses body heat normally lost thru 
mattress, reflects it back to you when 
placed between bottom sheet and 
mattress. Recycle your body heat with amazing economy device 
made from space -age materials. Superinsulative coating scien- tifically reflects heat. Doubles as mattress protector (won't soil, 
can't wear out!). For twin & double beds. 
Stock No. 71,991EK $9.95 Ppd. 

ELECTRONIC DIGITAL 

STOPWATCH: $69.95 

A price breakthrough! New pocket 
size 4 oz. timer acc. to ±2% of 
reading (1 /100 sec. increments). Com- 
pares with others twice the price! 
Instant error -free readouts to 9999.99 
sec. (over 22/4 hr). Starts, stops, re- 
starts (accumulates). Mechanical pushbutton a electrical remote 
on offs w any 3.5 -150v AC /DC source. Plug -in jack. Incls. 9v 
batt. Solid state. 
No. 1943EK (21, X 4'/t X '7. ") $69.95 Pod. 
DELUXE 2 EVENT STOPWATCH ( 4-0.0100 OF LAST DIGIT) 
No. 1653EK $149.95 Ppd. 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

164 PAGES e MORE THAN 
45.7 00 UNUSUAL 

BARGAINS 
Completely new Catalog Pat ked » e huge se ec Lon of I Nest ope, m 
croscopts, b nocuta,s. magnets magmbers. prams. photo components 
ecology and unique L,(hi n( dams. parts. kits. accessories - many 
hard -to (et surplus bargains 100': of charts dtustghons or hobby 
sts. eeper,mentels schools nduslrr 

EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N. J. 08007 
Please rush Free Giant Catalog "EK" 
Name 
Address 
City State Zip 

HEN YOU COME TO PHILADELPHIA BE SURE TO SEE 

IN BARRINGTON, N 1 ONLY 10 MINUTES AWAY AT 

SUPER POWER 

FOR ANY AM RADIO 

New antenna assist turns a tiny tran- 
sistor into a tiger, has pulled in sta- 
tions up to 1000' miles away! Just 
set beside radio (no wires, clips, 
grounding) and fine -tune Select -A- 
Tenna's dial to same frequency - "gangbusters"! Great for clearing weak signals in radio depressed 

areas, off -coast islands, crowded frequency stations. Solid state - 
uses no electricity, baits., tubes. 
Stock No. 72,095EK 
ULTRA SELECT -A -TENNA 
No. 72.)47EK (OVER 1000 MI.) 

$15.95 Ppd. 

$22.95 Ppd. 

WORLD'S SMALLEST 
CALCULATOR! 

Small but mighty! 8- digit, 4- function 
electronic calculator does everything 
big ones do -even has automatic % 
key ... for only $19.95. Take it any- 
where. Fits in your pocket -1/2 size of 
cigarette pack. 31 oz. dynamo fea- 

tures floating decimal, constant key, lead zero depression, more! 
Includes plug -in rechargeable Ni -Cad battery pack. 2 x 31/2 x" 
with plenty of room for most fingers. Another Edmund first with 
advanced technology. 
Stock No. 1945EK 

'> : __ 
: t 

.11 

WORLD'S LARGEST 

SOLAR CELL... 
And the most powerful silicon. Cheap- 
est dollar per watt! New 4" dia. giant 
can put out 1 full watt of electricity, 
over 2 amps of current at .45v. Ex- 
posed to light, produces about the 
same voltage between its 2 terminals; 

when a lead is connected between them. voltage diff. causes current flow. Operating range: -65° to ±125 °C. Rated at 100mW/ 
Cm2 light intensity at .45v. 
No. 42.314EK (TAB LEADS) 
ONE AMP 1/2W 3" DIA. CELL 
No. 42, 270E K 

$19.95 Pod. 

$29.95 Ppd. 

$19.95 Ppd. 

SEE MUSIC IN 

PULSATING COLOR 
New 3- Channel Color Organ adds to 
music listening pleasure, lets you 
modulate 3 independent strings of 
colored lamps with intensity of your 
music to create an audio "light show." 
They flash, vary in brightness related 

to music's rhythm, pitch, volume -pulsating lighting performance 
to music! Fully assembled a priced half that of others, the Edmund 
Sound To Light Control is a terrific value. Plug in, turn on! 
No. 42.309EK (ASSEMBLED) $17.95 Ppd. 
No. 42,336EK (UNASSEMBLED) $13.95 Ppd. 

KNOW YOUR ALPHA FROM THETA! 
For greater relaxation, concentration, 
listen to your Alpha -Theta brain - 

waves. Ultra- sensitive electrode head- 
s band slips on /off in seconds -elim I inates need for messy creams. etc. 

Atch'd to amplifier, filters brain - 
waves, signals beep for ea. Alpha or Theta wave passed. Mon- 
itoring button simulates Alpha sound; audio & visual (L.E.D.) 
feedback Reliable, easy -to -use unit comparable to costlier 
models. Completely safe. Comprehensive instruction booklet. 
No. 1635EK (8x3x4 "; 24 oz.) $149.50 Ppd. 

No. 71,809EK 
no. 1SS2EK DELUXE "ON" TIME MONITOR - 

Measures & Records % ... 

$ 55.00 Ppd. 

$299.95 Ppd. 

COMPLETE AND MAIL WITH CHECK, M. O. OR CHARGE NO. 

EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, NJ. 08007 
How Many Stock No. Description Price Each Total 

PLEASE SEND GIANT 

FREE CATALOG "EK" 

Charge my BankAmericard 

LI Charge my Master Charge *Add Handling Chg.: $1.00, Orders Under $5.00, 50f, Orders Over $5.00 
Interbank No. W ® 

I enclose check ['money order for TOTAL $ 
MIME My Card No. Is 1IIJ 

1 1 1 1 1 1 1 1 1 1 1 1 1 - LI Signature 
Card Expiration Date 
30 -DAY MONEY -BACK GUARANTEE. 
You must be satisfied or return 
any purchase in 30 days for full 
refund. S15.00 minimum 

Name 
Address 
City State Zip 
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HEY, LOOK ME OVER 
Ci-cuit Designer with Power 

Conti -enta) Specialties is now offer- 
ing Des gn Mate 1. This device permits 
the user to build any circuit as fast as 
he can think, using solid #22 AWG hook- 
up wire to interconiect any discrete 
components, including resistors, traisis- 
tors, linear /digital ICs in TO -5, and/ 
or DIP packages from 8 to 40 pins or 
more. All connections are made without 
solder because the components fit di- 
recfly into one QT -59S Socket and two 
QT -59B Bus Strips. 1plus, Design Mate 
l's variable regulated power supply gives 
5 to 15 volts DC up to 600ma (9 watts). 
It is also possible to monitor the DM -l's 
internal power supply or external circuits 
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NOW: 4 watts 
in a hand held 

Optional fl.11- function 
speaker /mike (Model 
22 -232, makes this 
hand held versatile 

Midland's got it! A great new 
6- channel Citizens Band hand 
held that's F.C.C. type accept- 

ed at a full 4 watts output 
power ...the legal maximum 

you'd expect to find in a 
mobile, or even a base 

station. It's the most 
versatile hand held that 

Midland's ever offered. Key 
it with the optional full - 

function remote speaker /mike- 
so it never needs to leave 

your belt or back pack. Plug 
in a mobile or base antenna ... 

or even use a coil loaded 
rubber antenna. Operates on 

12 -volt power from "AA" nicad 
or standard cells, or external 

power supply, or auto adaptor. 
Receiver controls are top - 

mounted for convenience. and 
there's a battery condition met- 
er. Ask your Midland dealer for 

Model 13 -779. At about $125.00, 
with case, telescoping antenna 

and Channel 11 crystals, its a 
powerful good hand held CB. 

Write for Midland's colorful. FREE 
CB and Scanner Brochure: Dept. EE2, 
Box 12737. N. Kansas City, MO 64116 

MIDLAND INTERNATIONAL 
Communications Division 
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via the built -in 0 to 15V voltmeter. The 
entire package, completely wired, tested 
and ready -to -use, sells for $49.95. Spec- 
ifications for Design Mate 1 include: 
Power Supply: output, 5 -15V at 600ma; 
ripple and noise, less than 20 my at full 
load; load and line regulation, better 
than 1 %. Meter: O.15V DC -5 %. Con- 
nectors: 1 QT -59S, 2 QT -59B, 2 power 
supply 5 -way binding posts, 2 meter 5- 

way binding posts. Power Requirements: 
117V. AC, 12 watts. For more informa- 
tion, write to Continental Specialties 
Corporation, 44 Kendall Street, Box 
1942, New Haven, CT 06509. 

Hits from Yesteryear 
Radio Shack is offering five new rec- 

ords and tapes featuring great hits from 
yesteryear. The collections feature Top 
Hits of the '40's, '50's, '60's in two 
volumes, and Top Hits of the '70's. The 
songs on each were specially selected 
and will be sold exclusively by Radio 
Shack stores and dealers, nationwide. 
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Each collection features ten hit songs by 
the original artists from that period. 
Among the featured artists are: from the 
'40's, the Andrews Sisters, Johnny Mer- 
cer, and Nat King Cole; '50's, Monotones, 
Everley Brothers, Marty Robbins; '60's, 
Gary Pucket, Kingsmen, Byrds, Turtles, 
Blood Sweat & Tears, Bobby Vinton, and 
the New Christy Minstrels; '70's, San- 
tana, Mac Davis, Dr. Hook, Poco, and 
Looking Glass. The record albums are 
each priced at $2.99. Cassettes or 8- 
track tapes sell for $3.99 each. Radio 
Shack has more than 3,500 stores and 
authorized sales centers, nationwide. 

Digital Multimeter 
The Sinclair DM2 combines the pre - 

cision of a digital instrument with the 
convenience and low cost of an analog 
meter. The DM2 is designed to appeal to 
both the professional and the electronic 

(Continued on page 14) 
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The antenna 
specialists CB antenna. 

We give it our 
stamp of approval 
before we ask you 

to give it yours. 

For the 20th consecutive year more 
Antenna Specialists brand antennas 

are in use than all other trands 
combined. Three reasons: p-oven, 

superior engineering and 
workmanship so they work better.. 

clean, simple, professional designs... 
so they look better ... highest quality 

components so they last longer. 

look for the stripes of quality 

SUP. Of U.. I.ty 

member of The Allen Group Inc. 
12435 Euclid Ave.. Cleveland. Ohio 44106 
Export 2200 Shames Drive. Westbury. L I. New York 1159) 
Canada A.C. Simmonds & Sons, Ltd. 

number one CB antenna by a country mile 
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good with 7 kits ... $370 
Or low monthly terms 

A basic TV /Audio Servicing Course including 7 training 
kits for your experiments. You build your own solid -state 
radio, solid -state volt- ohmmeter, and experimental elec- 
tronics lab. Includes 65 bite -size lessons (16 on color TV), 
15 special reference texts with hundreds of servicing short 
cuts, tips on setting up your own business, etc. This com- 
pletely up -to -date course covers black & white and color 
TV, FM multiplex receivers, public address systems, an- 
tennas, radios, tube, transistor and solid -state circuits. 

better ...with 11 kits 
and B/W TV... $465 

Or low monthly terms 

A complete course in B &W and Color TV Servicing, includ- 
ing 65 lessons (16 on color TV), 15 special reference texts 
and 11 training kits. Kits you build include your own solid - 
state radio, solid -state volt -ohmmeter, experimental elec- 
tronics lab, plus a 12" diagonal solid -state black & white 
portable TV ... to build and use. At each assembly stage, 
you learn the theory and the application of that theory in 
the trouble -shooting of typical solid -state TV sets. 

better yet with 11 kits 
and 19" diag. Color TV... $795 

Or low monthly terms 

The course includes 53 lessons and reference texts plus kits 
and experiments to build a superb solid -state 19" diagonal 
color TV receiver ... complete with rich woodgrain cabinet, 
and engineered specifically for training by NRI's own en- 
gineers and instructors. This handsome set was designed 
from the chassis up to give you a thorough understanding 
of circuitry and professional trouble -shooting techniques. 
You build your own solid -state volt -ohmmeter, and experi- 
mental electronics lab. 

best ... with 14 kits and 25" diagonal Color TV. .. 51,095 

The ultimate home training in Color TV /Audio 
servicing with 65 bite -sized lessons, 15 reference 
texts, and 14 training kits ... including kits to 
build a 25" diagonal Color TV, complete with hand- 
some woodgrain console cabinet; a wide band, 
solid- state, triggered sweep, service type 5" oscillo- 
scope; TV pattern generator ; digital multimeter, 
solid -state radio, and experimental electronics lab. 

This Master course combines theory with prac- 
tice in fascinating laboratory units. Unlike "hobby 
kits ", the NRI color TV was designed with exclu- 
sive "discovery" stages for experimentation and 
learning. Building the set will give you the con- 
fidence and ability to service any color TV set on 
the market. And you'll have a magnificent set for 
years of trouble free performance. 

Or low monthly terms 

Plus Advanced Pro Color... $645 
An advanced Color TV Servicing Course for experienced tech- 
nicians, 18 color lessons, 5 new "Shop Manuals ", and NRI 18" 
diagonal Color TV training kit are included. 

Or low monthly terms 



Ever wonder why no 
other TV /Audio home 
study school puts its 

prices in its ads? 
Maybe it's because they can't match this value! 
No other school gives you a choice of five ways to learn TV /Audio servicing, 
with complete courses starting as low as $370 ... with convenient, 
inexpensive time payment plans. The Master Color TV /Audio training course 
gives you a unique, engineered- for -training 25" diagonal color set with all 
the electronic instruments you need for as much as $600 under the next 
leading home study school's comparable course. NRI quotes its prices 
because we believe you get the top educational value from NRI. 

You pay less because NRI passes 15 Electronic courses available... 

choc 
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1 Checklist of Books for the Libraries 
of Technicians. Hobbyists & Students 

D Master Handbook of 1001 PracticalElectroncCrcuits 602p $995 
D CB Radio Operator s Guide 2nd Ed 256p Scores ofd $5 95 
D MOSFET Circuits Guidebook 196p t i t S4 95 

21 Simple Transistor Radios You Can Budd 140p 122 it S3 95 
C M.aoprocessorMicroprogrammg Handbook 294 226 d 56 95 
D Handbook of Multichannel Recording 322p 196 it 57 95 
D 111 Digital 8 Linear IC Protects 210p 244 it 55 95 

D Introduction to Medical Electronics 2nd Ed 3200 126 it S7 95 

D Electronic Music Circuit Guidebook 224p 180 d $6 95 

D Aviation Electronics Handbook 406p 249 it 58 95 
D TV Troubleshooter s Handbook 448p over 300 it 54 95 

D Banc Digital Electronics 210p 117.1 S4 95 
D Practical Circuit Design for the Experimenter 196p 119 it S4 95 

D Getting the Most Out of Electronic Calculator 204D 28 d $4 95 

D.gitaltogic Electronics Handbook 308p 226 d 56 95 

D Small- Screen TV Servicing Manual 240p 367 56 95 
D Practical CB Radio Troubleshooting 8 Repair 238p 108 it 55 95 

Digital Electronics Principles 8 Practice 288p 191 d $5 95 

D Central Heating Air Conditioning Repair Gde 320p 294 d S6 95 

Amateur Novice Class License Study Guide 2nd Ed 224p 55 95 

D Radio Control for Models 350p 4171i 56 95 

D Color TV Trouble Factbook 2nd Ed 348p hundred s of 54 95 

Electronic Music Production 156p 79 53 95 

RF 8 Digital Test Equipment You Can Build 252p 21711 55 95 

D Complete Handbook of Model Railroading 350p 238 it 56 95 

D Integrated Circuits Guidebook 196p 119 d 55 95 

Computer Programming Handbook 518p 114 58 95 

D Advanced Applic s for Pocket Calculators 304p 27511 $5 95 
Amateur Filmmaker s Hdbk of Sound Sync Scoring 2100 S5 95 

D How to Repair Diesel Engines 308p 237 it 55 95 

D Tower s International Transistor Selector 140p $4 95 

D Complete Shortwave Listener s Handbook 288p 101 it 56 95 
D How To Be A Ham-Including Latest FCC Rules 192p S3 95 

D Electronic Conversions Symbols 8 Formulas 224p 4611 S4 95 

D Logical Color TV Troubleshooting 240p 151 it $5 95 

D Effective Troubleshooting With EVM 8 Scope 238p 185 it S5 95 

D Customizing Your Van 192p 150 it 53 95 
D The Complete FM 2-Way Radio Handbook ?94p 111 il 56 95 
D Servicing Cassette & Cartridge Tape Players 294p 196 it $6 95 

How to Read Electronic Circuit Diagrams 1920 140 d 54 95 
D Dictionary of Electronics 420p 487 it S4 95 
D Pictorial Guide to CB Radio Installation 8 Repair 256p 55 95 

Modern Communications Switching Sys 276p 171 it St 7 95 

D Commercial FCC License Handbook 444p 150 it 55 95 

Handbook of Practical Boat Repairs 224p 142 ill S6 95 

Computer Technician s Handbook 480p over 400 it 58 95 
Broadcast Announcer 3rd Class FCC Study Go de 168p 53 95 
Understanding 8 Using the VOM 8 EVM 192p 187 it 54 95 

D Practical Test Instruments You Can Build 2040 157 iI 54 95 

D Step-By -Step Guide fo Brake Servicing 238p 248 d S4 95 

D Radio Control Manual 2nd Ed 192p 158 il 54 95 

D Modern Radio Repair Techniques 260p 36 it $4 95 
TV Bench Servicing Techniques 228p 177 d 54 95 

Cassette Tape Recorders how WorkiCare, Repau 204 p 54 95 
D Electronics For Shutterbugs 204p 109 it 55 95 

D Step-By -Step-GuideCarburetor Tuneup 8 Overhaul 224p 54 95 

Experimenting With Electronic Music 180p 103 d 54 95 

2nd Class FCC Encyclopedia 602p 445 it 57 95 

D Pictorial Guide to Tape Recorder Repairs 256E 320 it 54 95 

D Handbook of IC Circuit Protects 224p 136 d $4 95 
D How to Test Almost Everything Electronic 160p 114 il S2 95 

D Citizens Band Radio Service Manual 2880 36 I 55 95 
D Beginner s Guide to TV Repair 176p fully it 54 95 

D Basic Transistor Course 224 p packed with it 54 95 
D Complete Handbook of Lawnmower Repair 434p 392 il 57 95 

104 Easy Transistor Protects You Can Build 224p 105 d S4 95 

Basic Electronic Test Procedures 416p 178 it 56 95 

D 101 TV Troubleslrom Symptom to Repair 2243 170 d 55 95 
D The Complete Auto Electric Handbook 210p 139 il 55 95 

D Basic Electricity 8 Beginning Electronics 252p 191 d 55 95 

D Sears Color TV Service Manual 228p 55 95 
D Japanese Radio Record Tape Player Service Manual 228 p 56 95 

D Basic Radio Course 224 illustrated pages 55 95 
D How to Repair Musical Instrument Amplifiers 288p 50 d 55 95 
D 199 Color TV Troubles 8 Solutions 224p over 180 it $4 95 
D How to Train a Watchdog 224p 45 il 55 9`- 

D Radio Astronomy for the Amateur 252p 88 il 55 9' 
Basic Electronic Circuits Simplified 352p 170. 55 9' 

D Model Sail Power Boating Dy Remote Control 192p 125 it $4 9' 
D How to Repair Small Gasoline Engines 288p 124 d 55 95 

TV Tuner Schematic Servicing Manual 224p 287 d 56 95 

D Electric Motor Test 8 Repair 160p 10211 56 95 

D Basic Math Course for Electronics 168p 101 it $4 95 
D VHF Protects for Amateur g Experimenter 224p 100 s it 54 95 

7 Computer Circuits 8 How They Work 192p 121 d 54 95 

D Basic Electronics Course 384p 275 .I 56 95 

G CET License Handbook 276p 244 d 55 95 

D Pratt Tnac SCR Protects For Experimenters 192p 146 d S4 95 

C Complete Hdbk of Auto Engines/Systems 252p 239 il 55 95 
n 104 Simple One -Tube Protects 192p 104 53 95 

NO RISK COUPON -MAIL ENTIRE AD 

TAB BOONS. Blue Ridge Summit. Pa. 17214 

Please send me the books checked above 

D I enclose S send postpaid 
D Please invoice on 10 -day FREE trial D Send C 0 D 

Name Phone 

Company 

Address 

City - State Zip 
Foreign add 10% Pa add 6% sales tax FF I F 
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HEY, LOOK ME OVER 
(Continued from page 8) 

hobbyist. Including an AC adapter, the 
31/4 digit unit will sell at a price of 
$149.95. The DM2 can also be powered 
by a single 9v battery. The DM2 meas- 
ures AC and DC volts, AC and DC cur- 
rent and resistance in a total of 20 com- 
binations-5 functions each with 4 
ranges -with a basic accuracy of 0.4 
percent. Operation is by pushbutton se- 
lection and contact is made by two clip 
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probes on long leads. The unit features 
a large 0.3 inch LED display and a violet 
screen to facilitate contrast in high am- 
bient light conditions. Maximum reading 
is 1.999. Designed and produced in 
England, the DM2 employs an MOS in- 
tegrated circuit, utilizes dual slope in- 
tegration and features high operational 
repeatability and reliability. Separate 
fuses for current and resistance ranges 
protect the DM2 against severe overload. 
A carrying case is available as an op- 
tional extra, and the unit is covered by 
Sinclair's traditional one -year parts and 
labor warranty. For more information, 
write to Sinclair Radionics, Inc., 375 
Park Avenue, New York, NY 10022. 

Battery/AC Digital Multimeter 
The Micronta Rechargeable Battery; 

AC Multimeter provides four ranges of 
AC and DC voltage measurement, three 
ranges of AC and DC current measure- 
ment, and four ranges of resistance 
measurement. The meter has three full 
0.3 -inch LED digits for ease in reading 
measurements even from a distance. It 
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also has an over -range indicator and in- 
ternal over -range protection. Utilizing 
the latest in MOS LSI and complemen- 
tary MOS (CMOS) integrated circuitry, 
the Micronta Digital Multimeter is said 
to offer an optimum combination of 
accuracy, reliability, and durability. To 

further insure accuracy, both a dual - 
slope analog -to- digital (A to D) converter 
and an internal mercury voltage refer- 
ence cell are used. Designed for either 
portable or AC operation, the multimeter 
can be used with either rechargeable or 
standard, non -rechargeable batteries. It 
incorporates a built -in battery charging 
circuit. The Micronta Rechargeable Bat - 
tery/AC Digital Multimeter is priced at 
$119.95. It is manufactured for and sold 
exclusively through more than 3,500 
Radio Shack stores and dealers, nation- 
wide. 

Bicentennial Antenna 
The Finney "1776" is a 37 element 

VHF -UHF -FM Antenna on a rugged f- 
inch square boom 1111-inch long. The 
multiple drive VHF section with reflector 
elements for both low -band and hi -band 
assures high gain and excellent front -to- 
back ratio on the VHF response. The 
UHF section of the antenna incorporates 
a broadband yagi type array and a cor- 
ner reflector type array for flat response 
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and high gain across the entire range of 
UHF channels. A behind -the -set signal 
splitter is in each carton. Available from 
Finney dealers nationwide for $49.50. 
For more information, write to The Fin- 
ney Company, 34 West Interstate, Bed- 
ford, Ohio 44146. 

CB Range Riders 
Antenna Specialists has developed a 

new line of center -loaded CB antennas 
which offer unique performance advan- 
tages. Nicknamed "Range Riders," all 
models in the line have special tuning 
tips which allow adjustment without the 
need for cut -and -try antenna trimming. 
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Break~^r , , Breaker ..." 
Break - through with 

BREAKER! 
The New Freedom Line of CB Mobile and Base Antennas 

and Accessories made in the U.S.A. for communications be- 
tween people. 

A wide selection of "revolutionary" new CB -ligh Efficiency 
communications antennas of superior strength, electronically 
and physically, for all the talk Dower your CB rig will deliver 
-coming and going in the 27 Megahertz frequency band. 

Mobile Breaker antennas for cars, trucks, trailers, sports 
cars, station wagons, motorcycles boats. Breaker base sta- 
ion antennas to communicate with mobiles and hand helds 
.. all designed specifically for the outstandirg transmission 

and reception of CB signals. 
The high quality and materials of the Breaker CB antennas 

and accessories assure you the maximum in performance for 
many years and at reasonable cost. Performance- tested 
Breaker CB antennas offer you these advantages plus more! 

* Easily adjust for lowest VSWR * Long -life stainless steel and fiberglass whips 
* Highest quality coaxial cable with solderless connections * Innovative engineering designs * Packaged for quick, easy installation to get you on the air 

last, complete with cables and hardware 

All Breaker antennas are American made in Arlington, 
Texas. In keeping with the tradition of the Bi- centennial they 
are proudly named after our revolutionary herpes and places. 
Red, white and blue are also the colors of Breaker. Chosen 
because we too are very proud of our heritage and contribu- 
tion to making exciting products for use by people com- 
municating with people. See and buy the Freedom line of 
Breaker antennas and accessories at your nearest electronic 
distributor. Look for the red, white and blue packaging. 

WRITE FOR FREE CATALOG. 

INDEPENDENCE 
Gutter Mount Antenna 

Model 10 -245 

Low -profile 21 "stainless steel 
whip antenna with static ar- 
restor and flex -matic shock 
spring. Fits practically any 
vehicle rain gutter. No inter- 
ference with door opening or 
passenger exit. Heavy -duty 
molded clamp bracket insu- 
lates and supports antenna. 
Center loaded ABS load coil 
for excellent transmission and 
reception. 14' coaxial cable 
with solderless connector and 
quick- disconnect PL -259 plug. 
Complete with corrosion re- 
sistant mounting hardware. 

THE PATRIOT 
Omni -directional 
1/4 -Wave Base Antenna 
Model 11 -101 
High in quality, perfor- 
mance and efficiency, 
low in cost. Has three 
108" quarter wave tubu- 
lar aluminum radials 
plus a quarter -wave ra- 
diator (vertical element). 
Heavy -duty U -clamp fits 
mast up to 15,k" diam- 
eter. Built -in lightning 
protector. SO -239 style 
connector mount. Mates 
with PL -259 plug. Shunt 
loaded coil. Heavy duty 
insulated molded clamp 
bracket. Easy to assem- 
ble and dis- assemble. 
Fixed construction. 

PAUL REVERE 
Roof Mount Antenna 

Model 10 -215 

Special "power- plus" 42" base - 
loaded roof mount with long - 
life stainless steel whip, rugged 
stainless steel shock spring 
and high -quality 16 -ft. shielded 
coax cable and solderless con- 
nections for fast "on- the -air" 
installation. Named after r.he 
famed communicator and hero 
of revolutionary era. 

GEORGE WASHINGTON 
West Coast Mirror Mount 
Dual Truck, RV Antennas 

Model 10 -200 
Weather resistan: dual 57" 
stainless steel whip anten- 
nas with static arrestor tips. 
Secure horizontal or verti- 
cal mounting to West Coast 
side view truck type mir- 
rors. Twin antennas co- 
phased for more directional 
power and easily adjustable 
for fine tuning. Hermetical- 
ly sealed, white oversized 
ABS center load. Dual 18' 
low -loss coaxial phasing 
harnesses with solderless 
connectors and quick dis- 
connect PL -259 plugs. Com- 
plete with corrosion resis- 
tant mounting hardware. 

THE MINUTEMAN 
Trunk Mount Antenna Model 10 -230 

Sturdy, durable, no -hole required in 
trunk of vehicle. Super 44" stainless 
steel whip base loaded low- profile an- 
tenna with stainless shock absorbing 
spring, chrome plated brass bell hous- 
ing, 18 -foct shielded coaxial cable and 
solderless connections. 

( 

411011641.4, 

luSf SaW it with rteakers' 

°RHEAIf/? L 

1101 Great Southwest Parkway 
Arlington, Texas 76011 
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When you need 
citizens band two -way radio, 

make sure you have Cobra. 

This man is talking to one of several million other 
CB operators. Help will be on the way in minutes. 

Without CB he'd have to rely on smoke signals. Or a 
passing motorist concerned enough to stop. See any? 

He's using a 23- channel Cobra CB radio. Why Cobra? 
He asked some friends, CB'ers for years, what brand 
they'd buy if they wanted the best. 

He's very glad he took their advice. 

Since it's far more than a toy walkie- talkie, he has 
the required FCC license. There was just one simple 
form to fill out with no test needed. 

Installation was easy, and now he talks to people 
wherever he goes to find out what traffic's like ahead, 
get directions, find a good place to spend the night or 

just pass the time of day. 
And get help on a lonely road. 

öbro 
Product of DYNASCAN CORPORATION 
1801 W. Belle Plaine Chicago, Illinois 60613 

CIRCLE 24 ON READER SERVICE COUPON 

16 ELEMENTARY ELECTRONICS /January- February 1976 



ELECTRONICS 
INFORMATION 
CENTER 

FREE 
TO ALL READERS OF 

ELEMENTARY 

ELECTRONICS 

At no cost to you the 
Editor will have 
information and 
literature about products 
and services advertised 
in this issue sent to you 
at no cost! 

FILL 

OUT 

AND 

MAIL - 
TODAY! 

YOU SIMPLY 
Tear out the coupon. 

Circle the number 
under the ad that 
interests you. 

Circle the number 
identifying products 
mentioned in col- 
umns and articles. 

If you wish, answer 
the simple question- 
naire on the coupon. 

Print or type your 
name and address 
on the coupon. 

Mail to ELEMENTARY 
ELECTRONICS before 
the expiration date. 

Please allow 4 -6 weeks 
for delivery. 

FILL 

OUT 

AND 

MAIL 

DAY! 

AND 
IF YOU WISH 
to subscribe to 

ELEMENTARY 
ELECTRONICS 
please check subscription 
box 83 on the coupon: 
$4.97 brings you 9 issues. 

FILL 

OUT 

AND 

MAIL 

TODAY! 
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We would like to know about you. Please help us by placing an "X" in the 
appropriate boxes. Do you own a CB transceiver? 78 E Yes 77 EI No If 
your answer is Yes, please check appropriate boxes below if you have one or 
more of the types indicated. 78 E Base Station 79 C Mobile Unit B0 Port- 
able Do you use CB in your work? 81 Yes 82 

" ; No 83 ' Please enter 
my subscription for 9 issues at $4.97 and bill me. 84 ;4.97 subscription 
payment enclosed. Add 780 in US Poss. & Can. Add $1.53 for all other countries. 

Name (print clearly) 

Address 

City State Zip Code 
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RE 

HEY, LOOK ME OVER 
(Continued from page 14) 
The "static ball" tuning tip acts elec- 
trically as a capacity hat and can be 
moved up and down on the active ele- 
ment to achieve resonance and optimum 
performance. Once the desired setting 
is achieved, the static ball can be se- 
cured in position with an Allen wrench 
that is supplied with the antenna. The 
new "Range Rider" line also features a 

completely waterproof center -loaded coil 
assembly. The coil is pressure molded 
with the active elements into a single, 
rugged shaft which offers superior re- 
sistance to shock and vibration. Includ- 

ed in the new "Range Rider" line are 
models for a wide variety of applications, 
including dual mirror mount types for 
heavy duty trucks and the A/S "Quick 
Grip" mount for permanent no -holes in- 
stallations on passenger car trunk lids. 
All models are supplied complete with 
coxial line and connectors plus phasing 
harnesses when required. Prices range 
from $19.95 to $39.95. Details on the 
new "Range Rider" line are available by 
contacting The Antenna Specialists Com- 
pany, 12435 Euclid Avenue, Cleveland, 
Ohio 44106. 

E 
INTERNATIONAL 
CATALOG 
Your electronics buying guide 
for precision made radio crystals 
and electronic equipment. 

International Crystal mfg. co., inc. 
10 N. Lee, Oklahoma City, Okla. 73102 

NAME 

ADDRESS 

CITY STATE ZIP 

CIRCLE 22 ON READER SERVICE COUPON 

GOLDFINGER ENTERPRISES 
ATTENTION MONITOR SCANNER OWNERS 

ORDER BY MAIL! 

Goldfinger has in stock and available for immediate delivery, 
crystals for both Regency and Bearcat Scanners. HIGHEST 
QUALITY PRECISION CRYSTALS -Order from Goldfinger, one 
of the nation's largest specialists in scanner crystals. Send us the 
frequencies you want, the make and model of your scanner, and 
only $4.95 per crystal. That's all there is to it! For immediate 
delivery send postal money order or certified check, NO COD's. 
Order now and receive FREE our special Goldfinger crystal pack- 
age. 

GOLDFINGER ENTERPRISES 

9406 N.W. 74th St. 

Ft. Lauderdale, Fla. 33319 
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Boon for Boom 
Here's a new line of radio communi- 

cations made by Telex. These headsets 
employ the dual muff headphones seal- 
ing out distracting noise. The ceramic 
microphone has a -55 dB output, and 
can be used with any mobile or base sta- 
tion with a high impedance mike output. 
Each model has a push -to -talk switch 
that can be wired for either push -to -talk 
relay control or circuit interrupt for 
voice -operated transmitters. The attach- 

CIRCLE 72 ON READER SERVICE COUPON 

ed boom mike provides the convenience 
of hands -free operation, allows for 
"close- talking ", limits ambient noise 
pick -up, and provides superior intelligi- 
bility. With prices ranging from $5.95 to 
$99.50, there's a headphone or boom 
mike headset to match any budget. For 
more information, write to Telex, 9600 
Aldrich Avenue South, Minneapolis, MN 
55420. 
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IT'S HERE! FROM BELL 
A fascinating 
learn-at-home 
Program that includes 
this new generation 
color TV with 
digital features... 
you build 
it yourself! 

You learn occupational skills in 
electronics through experiments 
and testing as you build a color 
television that's ahead of its time! 

You've seen TV's that swivel, TV's 
with radios built in. TV's small enough 
to stuff in a suitcase and TV's that have 
remote control. 

But now comes a color television 
with features you may have never seen 
before. Features now possible as a re- 
sult of the new applications of digital 
electronics features that make Bell 
& Howell's 25 -inch diagonal color TV 
ahead of its time! You learn about... 

Channel numbers that flash big and 
clear right on the screen. An on- screen 
digital clock that flashes the time in 
hours, minutes and seconds with just 
the push of a button. An automatic 
channel selector that you pre -set to skip 
over "dead" channels and go directly to 
the channels of your choice. 

And to insure highest quality per- 
formance, this TV has silent, all- 

1 

Simulated TV test pattern 

You build this revolutionary 
Bell & Howell 25" diagonal color TV 

with amazing digital features! 
Mail the postage -free card today 

for more details! 

electronic tuning, "state -of- the -art" 
integrated circuitry, Black Matrix 
picture tube for a brighter, sharper pic- 
ture and 100e; solid -state chassis for 
longer life and dependability. 

Perform fascinating 
experiments with the 
exclusive Electro-Lab 
electronics training system. 
It's yours to build. 

Designed exclusively for our sm- 
dents, this Bell & Howell Electro-Lab" 

training system gives you up- to-date 
"tools of the trade," including instru- 
ments you can use professionally after 
you finish the program. 

A digital multimeter that measures 
voltage, current and resistance and dis- 
plays its findings in big, clear numbers. 
Far more readable than conventional 

r 
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"needle pointer" meters that require 
guesswork and interpretation. 

The solid -state "triggered sweep" oscil- 
loscope is a "must" for accurate analysis 
of digital circuitry. Includes DC wide - 
band vertical amplifier and "triggered 
sweep" feature to lock in signals for 
easier observation. 

The design console is a valuable de- 
vice for setting up and examining cir- 
cuits without .soldering! Features 
patented modular connectors, AC 
power supply and transistorized dual 
range DC power supply. 



&HOWELL SCHOOLS! 
Build it 
yourself .. . 

the perfect way 
to discover the 
exciting field 
of digital 
electronics! 

It's part of a complete 
learn-at -home program! 

Imagine spending your spare time 
actually building a 25 -inch diagonal 
color TV! It's a project you can work 
on right in your home. You'll enjoy the 
challenge.. . exploring the new sys- 
tems of digital circuitry and performing 
experiments to test what you learn. 

There's no travelling to classes, no 
lectures to attend, and you don't have 
to give up your job or paycheck just 
because you want to get ahead. When 
you finish this Bell & Howell Schools 
program you'll have learned new skills 

,- . 

Digital 
electronics is 

changing 
our lives! 

There's a lot more to digital elec- 
[conics than just the numbers! True, 
that's what you see on more and more 
products like digital calculators, clocks 
and watches. But behind the numbers 
lies a fantastic technology that's 
creating higher standards of accuracy 
and dependability. The versatility of 
digital electronics has begun another 
industrial revolution. Its growth and 
applications are giving us new and bet- 
ter ways of doing things and spectacu- 
lar products. 
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You'll receive a special Lab Starter Kit 
with your first lesson so that you can 
get immediate "hands on" experience 
to help you better understand newly- 
learned electronics principles. Later, 
you'll use your new knowledge and 

Please see that I get more details on 
Bell & Howell Schools' fascinating 
learning adventure in Home 
Entertainment Electronics. 
Well also provide you with more informationá 
on one or all of Bell & Howell Schools' other ó 
exciting adventures in learning: 

Probe into the fascinating field of 2 -way g Radio Communication Electronics and 
work with a professional communications á 
lab as you pick up occupational skills. 

cr 

Explore the fantastic new uses of Digital 
Electronics in Industry and master 
important new abilities in this field as you 
experiment with our exclusive digital trainer. ó 

Ready for a change of scenery? Attend 
one of Bell & Howell Schools' eight resident 
institutes of technology. Well fill you in on 
all the details (see map on back for 
locations). 
MAIL POSTAGE FREE CARD TODAY! 
Elementary Electronics 

NAME 

ADDRESS_ 

CITY 

ZIP 

Pick up occupational skills in 
electronics that could lead you in 
exciting new directions! 

Once you complete this learn-at- 
home program from Bell & Howell 

' have the specialized 
color TV's plus the 
ou can apply to repair 
e electronics equip - 
or more practical at- 

electronics is avail- 

_STATE 

AGE 

TELEPHONE_____ 
See that I receive free information on (check one or more boxes): 1I 

Home 2-way Radio 
Entertainment Electronics 

Electronics 

Digital Industrial Resident 
Electronics schools 

taken for vocational purposes ibis program is n p pro. ed h. the stale approval 
agency for Veterans Benefits ( heck here .r mlorrnanon 

4n EMetnnles NON. Study 540001 
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punch it out with 

BOOKMARK 
BY BOOKWORM 

CB Add -Ons. Most of the accessories 
discussed in Leo G. Sands' new book, CB 
Radio Accessories, are easily adapted to 
CB equipment by using plugs and jacks. 
An add -on S -meter is the only accessory 
covered that requires opening up the case. 

Other topics covered in the book are: an- 
tenna system accessories, performance in- 
dicators, audio system accessories, power 
supplies and sources, interference preven- 
tion, vehicular noise suppression, and re- 

Complete Antenna 

Assemblies by 

ANIXrEL MAX 
The exclusive Heliwhip artenna 
concentrates your signal close to the 
ground, punches your signal stronger, 
truer, expands your transmitting and 
receiving range. Tough molded fiberglass 
construction is wrapped in a strong 
dielectric plastic to knock out static 
precipitation. Anixter -Mark Heliwhip 
Antenna Assemblies at CB dealers and 
truckstops nationwide. 

Mark IV Heliwhip Co -Phase 
Two heavy duty 4' Heliwhips, 
two mirror mounts and phasing 
harness. Complete pre -tuned 
assemblies. 
Mark Ill Heliwhip Co -Phase 
Heliwhip light duty antenna, 
cable harness & mounts for 
mirror, gutter, trunk groove or lid. 
Marine CB Hellwhip Assembly 
6' Heliwhip, impedance launcher - 
matcher coax and mount for 
fiberglass, wood, metal plate 
or mast 

FIXED STATION 
ANTENNAS 
Mark V Advanced Design 
Antenna for heavy-duty 
commercial use. Lowest VSWR 

over the greatest bandwidth. 
Mark Il "Super Beacon" 
Antenna stops precipitation 
static; improves signal to noise 
ratio. 
Mark CBB -1 "Beacon" 
Antenna two section aluminum 
radiator insulated and supported 
by strong molded fiberglass 
section. Mounts easily. 
Complete Antenna Accessories 
A wide choice of mounts, cable 
assemblies, harnesses and 
other accessories. 

A1IXrEL M&1( 
Originators of the Heliwhip Antenna 

5439 W. Fargo, Skokie, IL 60076 / (312) 675 -1500 
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Soft Cover 
128 pages 
$4.25 

ceiving accessories. The antenna system is 

the most important part of a CB trans- 
ceiver. Therefore, many of the accessories 
given involve the antenna system. They 
can be used to make operating the CB 
equipment more convenient, to increase 
the range of the CB equipment, and to 
prevent the CB equipment from interfer- 
ing with other types of communication. 
There is also a section on homemade an- 
tennas for the CBer who wants to build 
his own antenna. Published by Howard 
W. Sams & Co., Inc., 4300 West 62nd 
Street, Indianapolis, IN 46206. 

Beyond Beginners. Transistor Theory for 
Technicians and Engineers by Andrew 
Veronis, is a complete course in semicon- 
ductor theory, designed for advanced 
technicians and practicing engineers. It 

TECHNICIANS S ENGINEERS 
,. . f.....r.,..., ... 
ao..,...s% .,-..,,r 
n.,.,. ....r r ..r..,r 

Soft cover 
224 pages 
$5.95 

provides in -depth understanding of semi- 
conductor parameters, device design and 
fabrication, transistor operation, and mod- 
ern circuit theory. In its thorough cover- 
age of the subject, this book begins with a 
complete description of the atomic struc- 
ture of matter. It progresses to simplified 
explanations of electron action within 
atoms, which occurs when doped semi- 
conductors form PN junctions. This mate- 
rial serves as a springboard to an under- 
standing of the physical phenomena that 
take place in diodes and junction transis- 

tors. Published by Tab Books, Blue Ridge 
Summit, PA 17214. 

Here it Is Again. You saw it before, and 
here is the second edition: Amateur Radio 
Novice Class License Study Guide by Jim 
Kyle K5JKX and Ken Sessions K6MVH. 
This widely acclaimed study course has 
been completely updated, and is 40 per- 
cent larger than the first edition. It now 
includes the complete FCC amateur radio 
rules and regulations, plus a sample Nov- 
ice exam. It incorporates all the latest 
regulatory changes, all answers to the lat- 
est FCC exam questions, and the latest 

Soft cover 
224 pages 
$5.95 

technical information needed to pass the 
amateur radio Novice examination. It also 
is a valuable Novice handbook as well - 
an incomparable source of data useful 
to any beginning radio amateur. Unlike 
many FCC study guides, this new book is 
not just a "memory guide" to the FCC 
questions. Rather, this study course para- 
phrases the original FCC question into a 
much broader one which covers all as- 
pects of the particular subject. The result 
is a deeper knowledge and understanding 
of the material by the reader. Published 
by Tab Books, Blue Ridge Summit, PA 
17214. 

Solid -State Devices. A 752 -page manual 
on the theory and applications of solid - 
state devices, including discrete types and 
monolithic integrated circuits, is available 
from RCA Solid State Division. The RCA 
Solid -State Devices Manual, Technical 
Series SC -16, is a comprehensive refer- 
ence text that is useful to engineers, tech- 
nicians, educators. students, radio ama- 

Sokd -State 
Devices 
Manual 

Soft Cover 
752 pages 
$5.00 

Leurs, hobbyists, and others interested in 
solid -state devices and circuits. This man- 
ual covers silicon rectifiers, bipolar power 
transistors (low -, medium -, and high -fre- 
quency types), MOS field -effect transistors 
(MOS!FET's), thyristors (SCR's and tri - 
acs), and monolithic integrated circuits 
(bipolar and COS /MOS types) for linear 
and digital applications. It provides detail- 
ed tutorial information on basic operation, 
technology, ratings and characteristics, cir- 

(Continued on page 86) 
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ALBATROSS 

pCCt. 

rCnl 

New Albatross single sideband 
mobile transceiver. 

You're on a rescue mission and you're relying 
on your two-way radio to get through. Other- 
wise it might be curtains for some guy at the 
bottom of a canyon. 

That's the kind of action and you're the kind 
of guy we designed our new Albatross single 
sideband mobile rig for - the CBer who needs 
the band for effective, dependable communica- 
tions in emergencies, in heavy traffic, under all 
kinds of conditions. 

The guy who counts on CB. 
The Albatross gives you upper and lower 

sideband selection plus AM on all 23 channels 
and all the features you'll find in the finest CB 
equipment. 

Yet it costs less than single sideband sets 
that aren't really in the same league with it. 

The new mobile unit features public address 
capability too, and a sharp high- frequency 
crystal filter for pinpoint selectivity that helps 

the receiver cut through all kinds of inter- 
ference. 

The FCC type- accepted Albatross is a preci- 
sion piece of equipment that looks like it means 
business under anybody's dash. 

And it gives you the performance a serious 
CBer should demand from single sideband 
equipment. 

If you're one of those people who count on 
CB communications - sometimes in life -or- 
death situations - see the new Siltronix Alba- 
tross at your dealer's today. It's built for you. 

Albatross Recommended Retail Price $359.95 

s .'15:1I1=I 
269 Airport Road Oceanside, CA 92054 

Telephone: (714) 757 -8860 
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Are you, 
of all people, 
still opening 
your 

Anybody 
who's into 
electronics 
certainly should be getting 
the everyday convenience and 
family security of automatic garage 
door operation. .. especially 
now, with Perma Power's 
great Electro Lift 
opener... 
made to fit 
in the trunk 
of your car, 
designed for 
easy handling 
and simple 
do- it- yourself 
installation. 
Available now at a 

surprisingly low price from 
your distributor. 

P.S. Show off your opener to 
your friends and neighbors. You'll 
probably be able to pay for yours 
with what you make installing 
openers for them. 

tt PErma Pow& 
Chamberlain Manulactunng Corporation 
Perma Power Division 

5740 North Tripp Avenue. Chicago. Illinois 60646 
Telephone (3121 539-7171 
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A world of SWL info! 

BY DON JENSEN 

"Harim program bilong olgeta pipai 
ikam long NBC!" 

How's that again? It may not look or 
sound much like English, but it is . . 

well, sort of. It's pidgin English, one of 
the tongues spoken in one of the world's 
newest nations, Papua New Guinea. 

Pidgin English began more than a cen- 
tury ago when European schooner cap- 
tains first made contact with the native 
peoples of the second largest island on the 
surface of the globe. Commercial corn - 
munication was the origin of pidgin. Mer- 
chant traders taught the people an ultra - 
simplified form of English, which, over 
the years, developed into a language all 
its own. 

The phrase above, in literal King's Eng- 
lish, would come out something like, 
"Hear him program belong all together 
people he come along NBC," or freely 
translated, "Listen to the programs for 
everyone from the National Broadcasting 
Commission of Papua New Guinea." 

And that's exactly what many SWLs are 
doing these days, listening in on an un- 
usual network of stations whose programs 
are directed to domestic audiences in the 
island nation. 

Papua New Guinea has an interesting 
history. In the 1880's, when European 
powers were busily grabbing up chunks of 
overseas territory as colonies, one prime 
target was this large, lush island just north 
of Australia. To resolve conflicting co- 
lonial claims by Holland, Great Britain 
and Imperial Germany, New Guinea was 
divided into three parts. 

The entire western half went to the 
Netherlands and is now a part of Indo- 
nesia known as Irian Jaya. The remainder 
was split between England and Germany. 
The southern quarter, Papua became a 
British colony and, later, administration 
passed to the Australians. The northeast- 
ern chunk, plus a number of smaller is- 
land groups in the area became German 
territory. When Germany lost World War 
I, its New Guinean territories were man- 
dated to Australia. And, under this ar- 
rangement, Australia administered the en- 
tire eastern portion of the island until, in 
September, Papua New Guinea was grant- 
ed independence. 

Even today, there are parts of the in- 
terior that have progressed little beyond 
the Stone Age. For this reason, to try to 
help prepare this remote island of jungle 
and jagged mountains for independence, 
some years ago Australia began establish- 
ing a chain of shortwave stations on New 
Guinea proper and on some of the out- 
lying islands, such as New Britain, New 
Ireland and part of the Solomons group. 

During the pre -independence years there 

were two broadcasting organizations. The 
domestic Australian network, the Austra- 
lian Broadcasting Commission operated 
several moderately powered stations at the 
Papuan capital of Port Moresby. The 
second network belonged to the Adminis- 
tration Broadcasting Commission, which 
operated stations in the remoter commu- 
nities of the region. Both networks were 
merged into a new government radio sys- 
tem, the National Broadcasting Commis- 
sion of Papua New Guinea. 

For DXers, perhaps the easiest station 
to hear is the NBC National outlet, de- 
signed to cover the entire country, broad- 
casting from Port Moresby on 4,890 kHz. 
Its programs, in English and pidgin lan- 
guages, can be heard nearly daily here at 
DX Central. Other frequencies are 3,925, 
5,985 and 9,520 kHz. 

Often heard nearly as well is Radio 
East New Britain at Rabaul. Ex -GIs of 
WW -II vintage may recall Rabaul as a 
major enemy naval base; Japan's Gibraltar 
of the South Seas. The Rabaul station, like 
the rest of the NBC outlets apart from 
the National station, is designed to serve 
local and regional audiences. It transmits 
on 3,385 kHz in the 90 meter band. 

Besides Rabaul, there are nine other 
NBC regional stations in the 90 meter 
band: 3,220, Radio Morobe at Lae; 3,245, 
Radio Gulf District, Kerema; 3260, Radio 
Madang District, Madang; 3,275, Radio 
Southern Highlands, Mendi; 3,290, Radio 
Central District, Port Moresby; 3,305, 
Radio Western District, Daru; 3,322.5, 
Radio Bougainville, Kieta; 3,335, Radio 
East Sepik, Wewak; and 3,360, Radio 
Milne Bay. Alotau. The first five transmit 
with two kilowatts of power each; the re- 
mainder use 10,000 watts and are usually 
somewhat easier to hear. 

The real Papua New Guinea DX targets 
-considerably harder to hear, but all log- 
ged Stateside by SWLs during the past 
few months at one time or another -are 
the six NBC stations in the 120 meter 
band. 

They are: 2,340, Radio West New Brit- 
ain at Kimbe; 2,376, Radio Chimbu at 
Kundiàwa; 2,410, Radio Eastern High- 
lands at Goroka; 2,428, Radio New Ire- 
land at Kavieng; 2,450, Radio Western 
Highlands at Mt. Hagen; and Radio North- 
ern District at Popondetta, which operates 
on 2,468 kHz. All six broadcast with two 
kilowatts power. 

These NBC stations are supposed to be 
joined by three more in the future: Radio 
West Sepik at Vanimo; Radio Manus at 
Lorengau: and Radio Enga at Wabang. 

Papua New Guinea is one of those fas- 
cinating countries for shortwave listeners 
that offers a wide range of listening tar- 
gets. ranging in DX- ability from very easy 
to very difficult. 

So why not see how many of the NBC 
stations you can "harim ?" 

DX News Kiefs. DXers do their darnd- 
est to keep up with the developing world 
of shortwave broadcasting. But nearly ev- 
ery year, it seems, some exciting new sta- 
tion comes on the air unexpectedly and 
catches even those who pride themselves 
on knowing what's happening by surprise. 

In 1974, the "surprise" station was the 
American Forces Antarctic Network's 
shortwave operation at McMurdo on the 
frozen southernmost continent. It came as 
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Write for free catalog Johnson 
E. F. Johnson Co. 

® Waseca, Minnesota 56093 

In Canada: A. C. Simmonds & Sons. Ltd. 
CIRCLE 33 ON READER SERVICE COUPON 

Whether it's a call for help, or just rounding 
up the gang ...Johnson CB two -way radio 

has what it takes to reach out that extra 
mile. Inside the Messenger 123A is a 100% 

solid -state chassis with the muscle of 
electronic speech compression. Plus the 

noise suppression and steep -skirt 
selectivity filtering to give you clear, crisp 

listening. And Johnson's famous 
made -in- U.S.A. quality is backed by 
a full year parts and labor warranty 

with over 700 authorized service 
centers nationwide. It's the CB radio 

used by more 4WD owners than any other 
brand ... because it's built to go 

the distance! 

- 

Messenger 123A $159.95 
(suggested price) 



avanlYs 
CB 

mobile 
antennas 
offer: 

Quality construction 

Long range 

Mounting versatility 

This is the Avanti Racer 

27 mobile antenna. A 

first quality instrument, 
it is one of the most pop- 

ular antennas in the en- 

tire CB field. That's 
because experienced 

CBers appreciate the 

benefits of a good, de- 

pendable long-range 

antenna that offers 
quiet performance. 

The Racer 27 is readily 

adaptable to a wide 

variety of mounting 

assemblies: 

a fold -over mount for 
campers and vans 

a no -hole trunk mount 

(no drilling into your 
car) 

a mirror bracket mount 

for trucks 

a dual assembly for 
increased performance 

on all vehicles 

and more. 

The Racer 27 is Avanti 

Model AV -327. Suggest- 

ed retail $22.95 

This is only one of many 

Avanti antennas for car, 

boat or home. Send to- 

day for FREE full -color 

catalog. 

r 

RESEARCH AND DEVELOPMENT, INC. 

340 Stewart Ave., Addison, Illinois 60101 
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DX CENTRAL 
a shock when Down Under DXers in 
Australia and New Zealand began report- 
ing this new shortwave outlet on 6,012 
kHz. 

Just about a year ago, North American 
DXers began receiving this station on a 

few occasions. And those who had no luck 
in hearing it last season are regularly 
checking the frequency, between about 
0800 and 1100 GMT, right now. 

The surprise of the early DX season 
this year has been a new Mid -East short - 
waver, Rado Oman, located at Muscat in 
the Sultanate of Oman on the tip of the 
Arabian peninsula. As was the case with 
AFAN in '74, DXers had no advance in- 
formation about the new station in Oman. 

The first word about Radio Oman broke 
early in September when the British Broad- 
casting Corporation's Monitoring Service 
reported its professional monitors had 
heard test broadcasts from the new station. 
This was followed by reports of reception 
by listeners in Pakistan and Australia. As 
of this writing. the station has not been 
heard in North America, but it seems only 
a matter of time before it is. 

The original test transmission schedule 
was as follows: 0500 to 0815 GMT on 
6.174 kHz; 0600 to 0815 and 1400 to 1600 
GMT on a nominal frequency of 4,886 
kHz (hut actually reported by the BBC 
monitors to be on 4,962 kHz); and 1300 
to 1700 GMT on 11,890 kHz. As these 
were merely tests, in English and Arabic 
languages. they can be expected to vary 
in times and, perhaps. frequencies as well. 

The announced address of the station 
is: Technical Director. Ministry of Infor- 
mation and Culture, Post Office Box 600, 
Muscat, Sultanate of Oman. 

But not all the news is good these days. 
Thousands of SWLs must be dismayed by 
word that one of the more popular DX- 
oriented programs, Radio Canada Inter- 
national's DX Club is no more. The pub- 
lic announcement of the termination of the 
club and the DX program was made at the 
convention of the Association of North 
American Radio Clubs, co- hosted by RCI, 
in Montreal late in the summer. Apparent- 
ly the economic situation played a major 
role in the decision. 

At the same time. RCI declared a mora- 
torium on QSLing that will last until some- 
time next spring. During this period, Ra- 
dio Canada International will not be veri- 
fying SWL's reception reports. 

By unhappy coincidence. it seems that 
Radio Australia's verification policy has 
also been affected by economic condi- 
tions. RA has advised some listeners that 
staffing problems have delayed the sending 
out of QSLs. However, hopefully by the 
time you read this. QSL cards will again 
be flowing out from Australia to SWI.s in 
the U.S. and around the world. 

Bandsweep. Frequencies in kHz, times 
in GMT: 780 -ZBV1, "The Mighty Zed" 
is a medium wave outlet heard by a num- 
ber of BCB DXers in the eastern half of 
the North American continent. It is locat- 
ed at Roadtown. Tortola in the British 
Virgin Islands. Listen for this one about 

1000 when it signs on. . . . 1,020 - 
For our western BCBers, another "Zeder" 
(Zed is the way our British friends pro- 
nounce the letter "Z ") is ZCO on the is- 
land of Tonga in the Pacific. Early Mon- 
day morning may be the best time to try. 

2,510 -The 120 meter band is a rough spot 
to DX. One DX target many veteran lis- 
teners are hunting -with occasional success 
-is the domestic home service outlet of 
the Korean Broadcasting Service at Taegu. 
Try for this one about your local dawn, 
but it will be tough. . . . 4,775- Afghan- 
istan is one of those Asian countries that, 
to most DXers, is considered exotic and 
intriguing. It isn't the easiest country to 
hear on shortwave. but during the heart 
of winter, listen for its 1400 sign on.. . . 

4,945 -Considerably easier and much 
closer to home is Radio Colosal, a Co- 
lombian shot wwaver that normally puts a 
nice healthy signal into North America. 
Programming is typically Latin American 
and announcements are in Spanish. It is 
fairly easy to identify if you listen for its 
name, pronounced, "ko-lo-SAHL.". . . . 

6,025- Portugal has bèen in the news reg- 
ularly lately. And a good bet for SWLs is 
Radio Portugal's English language pro- 
grams from 0230 until 0300. . . . 7,270 
-"How can I hear Poland ?" We've re- 
cevied that query from a number of read- 
ers lately. Well. try the Polish Radio's pro- 
gram, at least part of it in English, at 
0300. . . . 9,525- Perhaps not as widely 
known as other U.S. private shortwave 
operations, such as WINB or KGEI, is 
Family Radio, WYFR. This is a religious - 
orientation station headquartered in Oak- 
land, CA, although its transmitters are in 
Massachusetts. You might try the English 
program at 0100 to 0245. . . . 15,160 - 
Radio France is another of those interna- 
tional broadcasters that, it seems, many 
SWLs are looking for. English programs 
on RFI are rather uncommon, but your 
best bet is during the transmission to 
Africa at 1745. . . . 

(Credits: Michael Willis, Australia; Bob 
McCoy, Nebraska; Bill Sparks, Califor- 
nia; Sandy Eichenhorn, Michigan; Hadley 
Cress, Virginia; National Radio Club, 
P.O. Box 127, Boonton, New Jersey 
07005; North American SW Association, 
P.O. Box 13, Liberty, Indiana 47353). 

Backfatk. DX Central reader Ed Malcik 
of Austin, Texas, writes: "Not speaking 
Spanish it has bothered me for a long 
time that 1 have not been able to get a 
good verification from a Mexican station 
because they had no English programs. 

"But not any more. At 2050 GMT one 
recent Sunday I listened to a broadcast 
from XERMX, Radio Mexico on 15,385 
kHz. After some orchestral music, the an- 
nouncer spoke in English: 'This is a 

special broadcast of Radio Mexico.' 
"He asked for reports to Radio Mexico, 

P.O. Box 20620, Mexico D.F." 
Ed notes that the station promised to 

send listeners a "banner of Radio Mexico" 
and several Mexican maps. 

Okay, gang. if you need Mexico, take 
Ed's tip. These English announcements 

(Continued on page 89) 
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1f it moves 
on land or water... 
Royce 

ahas CB for it! 
else are jlüst two models in ' oyee s qua y line: 

r' 

FCC Type Accepted FCC Type Accepted 

The ultimate in miniaturization - 
Model 1 -580. Tiny control head 
mounts in passenger compartment, 
power unit in trunk. 
New and completely unique! 3 -piece unit in- 
stalls in any vehicle. Has (1) control unit slightly 
larger than king -size cigarette pack -with con- 
trols for volume, squelch, PA -CB, S -RF meter, 
tone, plus speaker. (2) Electronic power unit 
can be mounted up to 18' away from control 
center. (3) Royce's exclusive Chan -L -Matic 
with lighted channel indicator is right on the 
mike! 

ee the whole Royce line at your 
CB or marine equipment dealer. 
Or, write today for color catalog. 

Digital readout over 1/2-inch 
high on new Royce Model 1 -610 
Professional CB Mobile 
Transceiver! 
Now! Digital réa out n mo. a CB. New Matrix 
II Switch System replaces conventional me- 
chanical type, gives you a completely electronic 
system. Fully solid state. Integrated circuits. 
Chan -L -Matic II System allows remote channel 
switching from mike. Warn -Tron circuit pro- 
tects RF final transistor. New bright -dim switch. 
New semi -leadless chassis minimizes failure 
from broken wires. Plus so much more! 

Royce 
electronics 
corporation 

1746 Levee Road 
North Kansas City, Mo. 64116 

Call: (816) 842 -7505 TELEX: 426 -145 
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The better the training 
the better you'll 

COMPU- TRAINER 

IN- CIRCUIT TRANSISTOR TESTER 

TROUBLESHOOTER 
VOM 

ELECTRO -LAB 

qpw 

*W. 

SOLID -STATE 
OSCILLOSCOPE 

NTS /HEATH 
G R 2000 
Digital 

Solid -State 
Color TV 
315 sq. in. 
Picture 

(Simulated TV Reception) 

As an NTS student you'll acquire the know -how that 
comes with first -hand training on NTS professional 
equipment. Equipment you'll build and keep. Our 
courses include equipment like the NTS /Heath 
Digital GR -2000 Solid State color TV with first -ever 
features like silent varactor diode tuning; digital 
channel selection, (with optional digital clock), and 
big 315 sq. in. ultra -rectangular screen. 

Also pictured above are other units - 5" solid state 
oscilloscope, vector monitor scope, solid -state ster- 
eo AM -FM receiver with twin speakers, digital multi - 
meter, and more. Its the kind of better equipment 
that gets you better equipped for the electronics 
industry. 

e 

`sal .. 

This electronic gear is not only designed for train- 
ing; it's field -type - like you'll meet on the job, or 
when you're making service calls. And with NTS 
easy -to -read, profusely illustrated lessons you learn 
the theory behind these tools of the trade. 

Choose from 12 NTS courses covering a wide range 
of fields in electronics, each complete with equip- 
ment, lessons, and manuals to make your training 
more practical and interesting. 

Compare our training; compare our lower tuition. 
We employ no salesmen, pay no commissions. You 
receive all home -study information by mail only. 
All Kits, lessons, and experiments are described in 
full color. Most liberal refund policy and cancella- 



and the equipment 
be equipped. 

HIGH FIDELITY 
SPEAKERS 

SOLID -STATE STEREO 
AM /FM /MULTIPLEX 

RECEIVER 

TUBE & TRANSISTOR TESTER 
FET -VOM 

AM /FM /SW PORTABLE 
SOLID -STATE RECEIVER 

VECTOR MONITOR 
SCOPE 

Q 0 .0 
0 .0 

i e íC 

5' OSCILLOSCOPE DIGITAL\ SOLID -STATE 2 -METER FM 
MULTIMETER SOL D -STATE 

TRANSCEIVER & POWER SUPPLY POCKET RADIO 

tion privileges spelled out. Make your own com- 
parisons, your own decision. Mail card today, or 
clip coupon if card is missing. 

NO OBLIGATION. NO SALESMAN WILL CALL 

APPROVED FOR VETERAN TRAINING 
Get facts on new 2 -year extension 

NATIONAL TECHNICAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

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

SIGNAL 
GENERATOR 

p mom um mom Imm MI El 
NATIONAL TECHNICAL SCHOOLS Dept 222 -016 
4000 South Figueroa St., Los Angeles, Calif. 90037 
Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION. NO SALESMAN WILL CALL. 1 

1 

Color TV Servicing 
B & W TV and Radio Servicing 
Electronic Communications 
FCC License Course 

NAME_ 

ADDRESS_ _ 

CITY 

ó 
Electronics Technology 
Computer Electronics 
Basic Electronics 
Audio Electronics Servicing 

AGE 

APT 

STATE 

Please fill in Zip Code for fast service 
Check if Interested in G.I. Bill information. 
Check if interested ONLY in classroom training in Los Angeles. 

16 N - -- MN I - -- il 



ENSIUN 

... choose the engineering 
excellence of a Browning base 
station or mobile. Its outstand- 
ing depth of audio performance 
lets you go beyond casual fun 
to full CB enjyment! Brown -, 
ing's unique "voice dimension" 
characteristics represent a skill- 
ful blending of audio power 
and fidelity - and are the re- 
sult of over half a century of 
adherence to exacting produc- 
tion standards and time - 
consuming cratsmanship. You 
may spend a few more dollars - you may even have to wait 
for delivery - but if you're 
sierious about CB, you'll choose 
Browning! 

For your free full -color 
.cS lo write ... 

34 

roÚnin 
Browning Laboratories, Inc. 
1269 Union Averue 
Laconia, New Hampshire 03246 
Telephone (603) 524 -5454 

C':RCLE 3 ON READER SERVICE COUPON 

r itiA0 

ASK HANK, 

"a HE KNOWS! 

Got a question or a problem with project-ask 
Hank! Please remember that Hank's column is 
limited to answering specific electronic protect 
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 

229 Park Avenue South 
New York, NY 10003 

I'll Squeal! 
The schematic diagram I am sending 

you .(see below) can be heard without a 
loudspeaker or headphone. It just squeals 
by itself. Why? 

4.7K 

-K. C., Oroville, CA 

.02uF 

f 
il 

RADIO SHACK 
28 -250 
TRANSFORMER 

The transformer is taking up most of 
the battery's energy in this circuit by rat- 
tling the iron ore laminations. You see, 
inexpensive transformers have their lami- 
nations clamped tightly by a sheet -metal 
cover. This is good enough for low power 
circuits. However, if the clamp is not tight, 
the laminations shake apart each cycle of 
the oscillating signal producing an audi- 
ble sound. The reason the laminations sep- 
arate ever so slightly is because small eddy 
currents magnetize each lamination alike 
causing like magnetic properties, thus forc- 
ing the laminations apart. Better trans- 
formers are securely bolted together (or 
riveted) producing almost no sound. Some- 
times you can hear a 60 or 120 cycle hum 
coming from a power transformer in a TV 
set for the same reason. 

Worst Class Mail 
How come it took over 3 months for 

me to get information I requested by cir- 
cling a number on one of your coupons? 
Tell it like it is, Hank! 

-D. W., Amarillo, TX 
It took three weeks to get your letter of 

compaint. If I were to forward it to my 
brother -in -law in Chicago and he were to 
answer it, that would chew up another 
3 -1- 3 weeks for a grand total of nine 
weeks -more than two months. We can't 
control the mail- that's as straight as I 
can give it. But don't give up! We have a 
new computer service here in New York 
that will speed up the process and chop a 
few weeks off the time. Believe me, the 
Editors of ELEMENTARY ELECTRONICS 
want you to get your requested material 
as soon as possible. 

Who Asked You to Ask Him? 
Where can I get a Signetics 555 type C 

integrated circuit? My TV repairman 
doesn't carry any and he said they do not 
make them anymore! 

-P. A., Harve A.F.B., MT 
The guy who fixed my oil burner said 

the same thing. To get most popular IC 

types, visit your local Radio Shack, Lafay- 
ette Radio, electronic parts center, or look 
up mail order advertisers in ELEMENTARY 
ELECTRONICS. The 555 is the hottest peg- 
board item in hobby electronic stores to- 
day. 

You're Welcome 
I want to thank you for printing my 

inquiry for information on a Remler Am- 
plifier. I have had seven replies from good 
old timers with the information I needed. 
I have written each a note of thanks. That 
is what makes ELEMENTARY ELECTRONICS 
something "special." 

-F. H. H., Bakerstown, PA 
Well, thank you for the thank you. I am 

happy our readers are lending a helping 
hand. Bless 'em all. 

CB FM OK Maybe? 
I just spent $440.00 on a Pearce -Simp- 

son SSB /AM Simba base station. Now I 
hear talk of CB going FM. Even though 
this is going to happen, there are so many 
AM CBers that AM won't be wiped out. 
Yet, still people tell me FM is better. Give 
it to me straight, man, did I blow my 
money for nothing? Should I have held 
off and bought an FM set? 

-M. D. G., Totowa Borough, NJ 
You could have waited for FM to come 

to CB and kept your money in the bank 
during that time. The interest may bring 
up the deposited sum to over $1,000. 
That's some wait. FM for CB is still a long 
way off. Enjoy your Simba. 

Tuff to Believe 
Hank, I am a subscriber and an avid 

reader of ELEMENTARY ELECTRONICS. I 
need your help in deciding whether or not 
to order a Barlow Wadley XCR -30 short- 
wave receiver. Is it a good receiver? 
Should I buy it? Please answer by air 
mail. Thanks. 

-M. H., W. Hurley, NY 
First, I don't answer the mail except in 

this column, so don't ask me to. Next, if 
you are a subscriber; and an avid reader 
of ELEMENTARY ELECTRONICS, how come 
you missed the review of the Barlow 
Wadley in the Sept. /Oct. 1975 issue? 

Want to Build Dolby 
I want to build my own outboard Dolby 

unit for audio use. Where can I get the 
plans? 

-J. J., Camillus, NY 
No way as far as I know. I have never 

seen exact circuit details published by 
Dolby or any magazine. Does anyone 
have the plans? 

Strange Couple 
My roommate claims that my CB is 

(Continued on page 86) 
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/9 CA3080 85 

39 CÁ3083 1 60 
19 CA3006 59 

90 CA3019 S IS 
119 CA3091 R75 
I/O CA3173 

R5 CA7fi00 

DISPLAY LEDS DISCRETE LEDS 
FN070 Core Celt, 250 59 
MAN 1 Cam Ano 770 S1 95 
MAN 1 19 

4135 10 Nil S 51 on 

S,, Mates. 700 5 MV SO Rea h 51 00 
MAN 3 Corn Lath 175 19 MV 5071 21.2 S SI 00 
MAN Coen Ca1h 187 195 NV 5074 G1e: 4 51 DO 

a 
MAN 7 LOm Ano 30 1 50 MV 5074 v uw J 51 00 

DL31 Cam. Cath. 115 195 My 5174 049. 4 SI W 

0 747 COP. Ana. 625 195 MV 50 R.d 1 . 17.471, 5 DI 00 

ZENERS- DIODES 

TYPE VOLTS W 

110146 33 400m 
IN/SIA 51 400m 
10557 56 4001 
INls7 67 100. 
IN 151 65 Ippm 

1549658 IS 400n 
1115737 SE SOOm 

1145734 62 500m 
105235 68 SOO. 
1NS236 75 500n 
50456 75 fpm 
INISB 150 /. 
114185Á IN 10m 

INI001 SO PIV I AMP 
1114007 100 PO! I AMP 

RICE 

I DO 

100 
1013 

100 
104 

100 
78 

78 

18 

78 

6 100 
6100 
S 100 

09 
10 

-RECTIFIERS 
TYPE VOLTS W PRICE 

04003 700 PIO I AMP IO 

144000 400PIV I AMP ID 

03600 50 700. 6700 
NI 54 /5 )0. 15100 
N4154 75 IOm II 100 
N4734 56 1st 78 

04535 6 Iw 78 

505136 68 Iw 78 

04738 82 Iw 28 

04747 17 1w 78 

N4144 15 Iw 78 

01183 50 NV 35 AMP 160 
N1164 100 PIO 35 AMP 110 
01186 700 NV 35 AMP 180 
N1118 400 PIS 35 AMP 300 

IC SOLDERTAIL - LOW PROFILE I TIN/ SOCKETS 

124 7549 SO IN 174 7549 50 100 

8 tini S 17 16 IS 140,1 5 38 37 36 
14 0,n so 19 18 7Bp. 45 44 43 

16 pin 57 51 70 36 pin 60 59 58 

18 pin 25 28 27 40 or 67 67 61 

77, 16 37 35 

SOL DERTAII STANDARD (GOLD) 
B 10^ S 30 21 24 24 p,n S 70 63 57 

I / pin 35 32 79 78 pin 110 100 90 

16, 38 35 37 36 pin 155 140 1 217 

18p,n 57 41 43 40 pm I I5 159 145 

WIRE WRAP SOCKETS IGOLDI LEVEL .3 
10 or 545 4 1 3 7 2 or SI 05 95 85 
)4 pin 39 38 37 7 pm 140 1 25 110 
160.9 43 42 41 36 pin I 59 14S 130 
II pin IS 68 117 40 0n 1 7 155 140 

5.05 AN 5 100 TRANSISTORS 
MPS A06 5 51 00 551567 1St OD 

/NUM 1St 00 PN75M 45100 
151721 4 51 00 1451569 4 S 00 
.'177774 55100 153704 S 51130 
' 7169 5 51 00 743)05 S Sr 00 

1579695 05100 759)00 5 S 00 
Iylus Svoa raven svoo 
15140 45100 1749111 S SI 00 

13779044 4 5100 7111124 S65 
/1090/A 5 S100 201115 Sr 00 

151975 25100 7X3901 55100 
.41051 /5100 1111904 SI 00 
/0305S S09 153905 1 $1 00 
V731055 S 3 751906 6 SI 00 

'371191 5S, 00 196013 3 SI 00 
1,19911 5 S1 m 70014 3 51 De 

P54750 4 SI 00 
254150 4 SI 00 
754400 4 SI 00 
7114401 05100 

150407 4 SIDO 
70009 5 51 00 

75009 55100 
Ins0e6 4 v00 
114S01/ 4 SI 00 

MOSS 4 SI00 
2115059 4S100 
7NSIt9 551 OD 

755131 55100 
155139 591 00 

255709 55100 
255951 55100 
crow SCR 1 51 00 

50 PCS. RESISTOR ASSORTMENTS 01.75 PM man. 
6/511 us"nrrell [omens SO pt 01'5 watt SS 'tenon 

10 OHM It OHM 15 OHM 18 OHM 12 050 
ASST I Sp 

27 0011 33 OHM 39 OHM 45 OHM 56 OHM 

Á55i 751 M OHM I70HM 100 OHM 
330 

1500HM 
ISO OHM SOD OHM GOD OHM OHM 3900111 

450 OHM 560 OHM 610 OHM 820 0104 IK 
ASST 3 5 w 1 O 3 9 K 4 $ 0 56K 2 1 0 

7)K J9K UK s6K 6111( 

ASV 4 s 00 12K IOK 33K ISK 47K 

56K 116 796 o76 
ASST 5 Sr S6K MK BIK LOOK 7105 

INK 1006 1201 7106 330K 
ASST 6 50 3906 470K 5606 680K 810K 

IM 1 71 ISM I 8M 7 2M 

ASST 7 5 e 274 33M 39M 40M 561 

14 PCS. POTENTIOMETER 
ASSORTMENTS 59.95 
Each assortment [omens 14 p0 of 10 rum son 

OSSI G 2 x 10 OHM 20 OHM 50 OHM 160 OHM 

1000HM7500HYSOOOHM 
ASST 81 ea IK 25. 255,)OS 20K. 25K. 506 

ASST C 1. 50K, 100K. 200K, 2500,500K IM, 
IN 

An All poll are amiable inp 

CAPACITOR CORNER 
N VOL T CERAMIC DISC 

59 1049 50100 
I001 05 04 03 001 
17 OS M 01 0w/ pi 
ü p, OS W 01 01 

210 
0, 

f 05 04 ó ói7 
4/001 05 M DOS I 

ISO VOL T MVI AR FILM 
001.1 12 10 07 OlIos 
0027 12 IO DI 041410 

0017mí IZ 0 01 

Olmt 17 10 07 11m1 

7P 01P116 O TANTALUMS ISO, 
I 7SV 28 73 17 15 
15 JSV 78 77 11 77 

17 255 78 27 17 7 3 

33 35v 78 73 17 4 t 
47 1511 78 73 11 6 B 

tie 7SV 18 71 17 10 

1D SSO 18 IO t1 15 

MINIATURE ALUMINUMELECTROIYTIC 
4x111611 // SOS IJ 10 

SD 6 11 11 

7 3 50 IS 13 10 

11 25 16 14 12 

10 25 5 3 0 
77 ]s 11 I5 2 

7 50 74 70 
75 19 II 
SO 25 11 

100 ]5 71 70 
220 8 

]]0 15 37 71 75 1011 

220 ;, ;; ;; ;B} ;00 

1000 16 55 50 45 770 

2700 16 /0 62 55 4/D 

_ 
CAPACITORS 

19 1049 50 TOO 

05 04 035 
OS 04 035 
05 04 035 

óc ós 04 
17 09 055 

CAPACITORS 
13 II 08 

21 I I 43 

ml 21 11 V 
33 77 11 

101 CAPACITORS 
35v 30 76 71 
75v JI 11 77 
755 31 21 11 
75V 32 78 73 

WV 76 31 75 
WV d0 35 79 
255 63 5D 40 

CAPACITORS 
RedNleN 

41 75 15 I] 10 

11 w 6 14 41 

16 15 13 IO 
75 16 14 II 

°6 
7 TS 

ii 5 0 4 21 19 

16 19 IS 14 

;5 ;5 75 01 78 
16 73 11 16 

25 31 71 26 

DATA HANDBOOKS 
7400 P1mom & Description at 5400 74001[5 $2.95 
CMOS Pi-out & Description of 4000 Series I CS $2.95 
LINEAR Pmnout & Functional Descrlpnon of 

Linear C1rcutts $2.95 

DPST C & K ROCKER SWITCH 
They are 4160 n 115 Vac 0 SA. 
They 815 excellent in applrtanon 
such as 05150tomputer 
Pane, Switches d.ay 

Dim: I "X11 "x " DV'69 6' POWER SUPPLY CORDS .... 
'2 CONDUCTORS SPECIAL 

PRIME 
4551 a 3t 51410 1420 7414 01 7440 

1 

5S' 71 1555Á55t 
1472 

INTEGRATED 557"1 190 
' 

91 1111 
"u11 

CIRCUIT 
ASSt f }x 

5574145 74115 7 100 1411 1449 es, SIG 3995A5í7 

}., 50.W1 lop} 011 1011 4011 [.OS 17"." ASSORTMENTS 
Asst 10 cwp4 In 4071 Omo 

Ass,,0 1 IM01i 415 17¡ ]or. 14Sÿ 37tP zia 95 ss* 

.7 1 3/51.00 

FE/a'l 

""0",ßr...' 

THUMIBWHEEL 
IIII 

v ^" u 

I. `ot'CT 

Mr:, 

!Ç!J.' 
119 

p 
sM r----- 

SWITCHES 
+`+ 04.1*' 0re.n N 'f -°pa. 4A.... 

tiNewND 

`arr.; 
pqe 

- 

1 

1D..TwArier t 11 
.11114. :ii11 ' <0 

-' - - -- 

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds. 
California Residents - Add 6% Sales Tax 
Write for FREE 1976 Catalog - Data Sheets .25! each 

E 
P.O. BOX 822, BELMONT, CA. 94002 

PHONE ORDERS - (415) 592 -8097 
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The Heathkit Revolution 
/,,r, craftsmanship and value start at home__ _ 

your home! %,,, 

Digital- Design 
Color TVs 

Now, enjoy the 
super performance 
of Digital- Design 
TV in 5 picture 

sizes - 
25, 21, 19, 17, 15. 

The design the experts say leads 
the way in advanced technology. 

Whatever picture size you choose as 
best for you, the technical advances of 
the design that startled the industry are 
yours in Heathkit Color TV. 

On- Screen Channel Numbers 
Big, bright, white numbers you can see 

from any angle, even across the room. 
Adjustable in brightness. 
Positionable anywhere 
on the screen. Adjust- 
able for time duration of 
up to 11/2 minutes or they 
can remain on all the 
time, at your option. The numbers change 
as you change channels. No other chan- 
nel readout is as convenient. 

On- Screen Clock Time 
Here's a $29.95 option that's a marvel 

of convenience, too. Big 3/4" numbers 
appearing just below the channel num- 
bers tell you the exact time every time 
you change channels. Right down to the 
second, if you wish. And it displays in 
12 or 24 -hour format. 

Fixed -Filter for Best Pictures Longer 
Unique. Exclusive. Heath -designed cir- 

cuitry incorporates a fixed L -C type filter 
with an integrated- circuit IF amplifier to 

NEW High Fidelity 
AM /FM Table Radio 

At last, a table radio worth listening to... 
one that performs like hi -fi components. 
5 pV sensitivity; ceramic filters for 60 dB 
selectivity; and an output power of 5 
watts, minimum rms, at less than 1% total 
harmonic distortion, from 60 to 15,000 Hz 
into its 8 ohm full range high compliance 
speaker. The closed cabinet features a 
teak wood grain vinyl covering and black, 
molded double -knit jersey front panel. 
Kit GR -1085, $99.95 

produce an ideally shaped bandpass. 
That means you not only get less adja- 
cent channel interference, but also con- 
sistently excellent color pictures year 
after year because it never needs peri- 
odic instrument alignment.These Heathkit 
Color TVs always look better. 

100% Solid -State 
And more integrated circuits than any. 

The only tube in these sets is the picture 
tube. This sophisticated circuitry gives 
you less interference, truer colors, more 
precise, reliable tints, improved sensi- 
tivity, greater noise immunity, and better 
picture definition. Solid long -life perform- 
ance. 

The Differences 
Tuning. In the 25v and 21v sizes, you 

get Total Electronic Touch Tuning. Silent 
varactor tuners, no moving parts. A pro- 
grammable digital counter controls the 
tuning- sweeping up or down the 16 pre- 
selected channels. And remote control 
of all functions is just $89.95. In the small 
screen sizes, the tuning is all- channel 
detent type. 

One -Button Picture Control in the three 

NEW Programmable 
Electronic "Doorbell" 

Put a song at your doorstep with this 
unique kit. Program it to play your favor- 
ite song. C through C' "keyboard" with 
plug -in leads for up to 16 notes. Change 
your tune when you wish to celebrate a 
season, anniversary, birthday, or special 
party. One watt sound power; controls 
for tuning, volume, speed, and decay 
characteristics. Kit TD -1089, $44.95 

smaller sets restores brightness, con- 
trast, color and tint to pre -set levels at the 
touch of a button. Child -proof perform- 
ance. 

Latest -design Picture Tubes. in the 
two larger sets you enjoy brighter pic- 
tures with greater contrast thanks to the 
deluxe Black (negative) Matrix tubes. 
The three table models use picture tubes 
with the new precision in -line gun and 
slotted shadow mask for greater light 
output and picture realism. 

Easier to build and service. 
Plug -in circuit modules and wiring har- 

nesses make these sets the easiest to 
build of all. And the new digital- design 
Dot Generator, slide -out Service Drawer 
and Test Meter make self- service easier. 

Compare the value. 
Send for your free Heathkit catalog, 

choose the model you prefer. Then com- 
pare it with any brand - we think you'll 
agree you get more for your money with 
Heathkit Digital -Design Color TV. 

For as low as $399.95, you can enjoy 
Heathkit Digital Design Color TV. 

NEW versatile, low 
cost 5 -digit counter 

Measures frequency from 5 Hz to 30 MHz, 
period to 99.999 seconds, counts events 
to 99,999, and it will operate on 120 VAC 
or 12 VDC. As a freq. counter it will re- 
solve to 1 Hz; sensitivity is 15 mV above 
50 Hz, 50 mV below 50 Hz. In the period 
mode, it will resolve to 1 msec. Has Over - 
range indicator; gate lamp; 3- position in- 
put attenuator; 10 MHz time base. Kit 
IM -4100, $129.95 



MODULUS 
The new total -flexibility music 
system. For your changing needs. 

Heath proudly introduces MODULUS. 
The totally modular music system that 
enables you to make of it what you will, 
change it when you like. With complete 
freedom. Without obsolescence. 

As you like it. 
Performance and versatility as in the fin- 
est of separate components, yet with the 
convenience of an integrated receiver. 

Your MODULUS custom music system 
begins with Module I, the AN -2016 Digital 
AM /FM Tuner/ Preamplifier. A superb FM 
tuner with sophisticated circuitry and 
exceptional specifications (four 1/2" LEDs 
display frequencies; dual JFET, 4 -gang 
tuner with 1.7 AV sensitivity; digital dis- 
criminator; LC IF filter with over 100 dB 
selectivity; phase -locked loop multiplex 
with over 40 dB separation). AM you'll 
really enjoy hearing (dual -gate MOSFET 
tuner and mixer stages; computer -de- 
signed 9 -pole LC IF filter for no align- 
ment; shielded loop antenna). A superla- 
tive preamplifier that functions in stereo 
or 4- channel modes with specifications 
unlike any component we've ever offered. 
Distortion below 0.05% even at full out- 

NEW 3 -Way Speaker 
Looks and sounds like it should cost $100 
more! High performance 3 -way system 
has a 10" woofer, 41/2" mid- range, 1" 
dome tweeter. Drives with 10 watts, yet 
a super -power amp reveals its unusual 
dynamic range and high power handling 
capabilities. Enclosure has walnut veneer 
on all sides and front for use without the 
black foam grille. Tweeter and front - 
mounted switch plate are interchange- 
able for optimum imaging in horizontal 
or vertical position. Kit AS -1373, $149.95 

put. Hum and noise are 80 dB below a 
0.25 v. input even in the high -level sec- 
tion. A phono preamp with over 94 dB dy- 
namic range - better than most records! 
Versatile control center. Special speaker 
protecting circuitry. Four lighted output 
meters with 40 dB dynamic range. Sepa- 
rate bass, treble, and level controls for 
front and back channels. Master volume 
control. 21 pushbutton switches that 
light when activated. They include: out- 
put; inputs (stereo phono, CD -4, aux., 
tape, tape monitor, dubbing AM and FM); 
mode (mono, stereo front channels, stereo 
4 channels, SO, and discrete 4- channel); 
high filter; low filter; loudness; tone flat; 
squelch defeat; FM Dolby; and power. 
Use it as a tuner only, as a driver for your 
present power amps, as a control center 
for taping, so good you can even use it 
as a broadcast station monitor. Kit AN- 
2016, $599.95 

Expand your MODULUS system with 
your choice of stereo power amplifiers. 
Module II is the medium power AA -1505. 
Module Ill is the high power AA -1506. 

NEW Digital Stopwatch 
Programmable - for the time of your 
sporting life. You program in a time (up 
to 9 hours, 59 min., 59 secs.) and it will 
count up to that time or down from it to 
zero. Or it will count 99 hours, 59 mins., 
59:99 secs. in the five other functions 
which include: Start /Stop Elapsed; Se- 
quential; Total Activity; Split; & Start/ 
Stop Activity. 8 digits & 2 IC counters 
with accuracy to ±0.003% & resolution 
to 1/100th second. Jacks for external 
trigger and alarm. Includes nickel -cad. 
batteries & charger. Kit GB -1201, $99.95 

35 or 60 watts, min. RMS, per channel 
into 8 ohms at less than 0.1% distortion 
from 20- 20,000 Hz. Styled to match the 
Module I tuner /preamp. Add one of either 
power level for a stereo receiver; add two 
for a 4- channel receiver. Kit AA -1505, 
$159.95; AA -1506, $179.95 

Choose your mode and input. Module 
IV is the FM Dolby module AD -1504 for 
reduced noise and greater dynamic 
broadcast range ($39.95). Module V is 
the CD -4 Demodulator for the spacious 
sound of CD -4 discrete 4- channel rec- 
ords ($79.95). Module VI is the SC) De- 
coder for quadraphonic separation of 
matrixed material; full logic and variable 
blend ($49.95). All are housed inside the 
tuner/ preamp module. 

A "Living" music system. 
MODULUS is designed for you - the way 
you live - today and tomorrow. It can 
grow with you, adapt to your changing 
life style, flex with changing technology. 
Whatever your desires in music systems, 
now and later, MODULUS. 

NEW 2 -Way Telephone Amps 
Amplified "talk" and amplified "listen ", 
with or without dialer. Real hands -free 
convenience - use from 10' away. VOX 
control silently switches from built -in 
microphone to speaker without clipped 
words or feedback squeals. GD -1112 
works with regular phone. GD -1162 with 
built -in dial and electronic ringer works 
like an extension phone. Easy to build, 
convenient for use at home or office. Kit 
GD -1112, $49.95; Kit GD -1162, $69.95. 

You can build it better, let us show you how. Send for FREE catalog. 
HEATHKIT ELECTRONIC CENTERS - 
Units of Schlumberger Products Corporation 
Retail prices slightly higher. 

ARIZ.: Phoenix; CALIF.: Anaheim, El Cerrito, Los Angeles, Pomona, Redwood City, 
San Diego (La Mesa), Woodland Hills; COLO.: Denver; CONN.: Hartford (Avon); FLA.: 
Miami (Hialeah), Tampa; GA.: Atlanta; ILL.: Chicago, Downers Grove; IND.: Indian- 
apolis; KANSAS: Kansas City (Mission); KY.: Louisville; LA.: New Orleans (Kenner); 
MD.: Baltimore, Rockville; MASS.: Boston (Wellesley), Boston (Peabody); MICH.: 
Detroit; MINN.: Minneapolis (Hopkins); MO.: St. Louis (Bridgeton); NEB.: Omaha; 
N.J.: Fair Lawn; N.Y.: Buffalo (Amherst), New York C,ty, Jericho (L.).), Rochester, 
White Plains; OHIO: Cincinnati (Woodlawn), Cleveland, Columbus, Toledo; PA.: 
Philadelphia, Pittsburgh; R.I.: Providence (Warwick); TEXAS: Dallas, Houston; VA.: 
Norfolk (Va. Beach); WASH.: Saattle; WIS.: Milwaukee. 

MEATH 

Schlumberger 
Heath Company, Dept. 139.13 
Benton Harbor, Michigan 49022 

Please send my free Heathkit Catalog. 

.D DAL SS 

CITY STATE .il' 
ICES /AL *SAIL OTTDEO, r.0.51. rCTOHT. 

PRICES L SECICTC.TIOMS SUSJECT TO CM.NO[ WITHOUT MOT,CC. 
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Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

by correspondence, while continuing your pres- 
ent 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. Profit from, and enjoy, the advantages 
of independent study. 

The Grantham correspondence degree program 
in electronics is comprehensive. It begins with 
basics, written in very simple language, and 
continues through the B. S. E. E. degree level. 
Throughout the entire program, heavy empha- 
sis is placed on clear explanations written in great 
detail, progressing from the simple to the com- 
plex, in easy steps. 

Our free bulletin gives complete details on the 
curriculum, the degrees awarded, the require- 
ments for each degree, and how to enroll. 

GRANTHAM SCHOOL OF ENGINEERING 
2000 Stoner Ave., Los Angeles CA 90025 

Telephone (213) 477 -1901 

Worldwide Career Training thru Home Study 
Mail the coupon below for free bulletin. 

r -1 

Grantham School of Engineering-EE-1-76 
2000 Stoner Ave., Los Angeles, CA 90025 

I have been in electronics for years. Please 
mail me your free bulletin which gives details con- 
cerning your electronics degree programs. 

Name Age 

Address 

City 
L 

38 

State Zip 
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newscan 
Electronics in the News! 

CB Is For Everyone 
"CB Radio is my security blanket. 

. . . I've used it in my car as well 
as in my home to call for help on more 
than one occasion. It's better than an 
insurance policy." 

That's the way Sheryl Kovatch, an 
employee of the Antenna Specialists 
Company in Cleveland, described her 
two -year -old love affair with CB radio. 
Her most recent use of CB involved 
herself, her in -laws, and the Cleveland 
Police. 

Mrs. Kovatch's father -in -law and 
mother -in -law were being taunted by 
some teenagers who had been dump- 
ing garbage on their front lawn. One of 
the youths started hitting the elderly 
couple with a nightstick, but fled when 
he heard the Police had been called. 

When the Police got there, the gang 
was long gone. Mrs. Kovatch filed a re- 
port and then broadcast a description 
of the youths' car on her CB. Within 
minutes, it had been spotted by CBers. 
Mrs. Kovatch passed the information 
on to Police who quickly apprehended 
the young man. Mrs. Kovatch's story 
received wide publicity within the area, 
but to her, it was just another routine 
use of CB. (Continued on page 86) 

MISY 

Sheryl Kovatch and the Antenna Specialists 
Model M -176 antenna she installed on her 
car. Mrs. Kovatch does all of her own 
antenna assembly and installation work. 
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The Defender 
stands guard over 
super CB 
performance 

This precision -built test console gives 
Knights of the Road full command of base 
station clarity and talk power. It provides 
constant control of SWR and a constant 
check on power output and modulation. 

SWR adjustments can be made on -the- 
spot to bring out top performance every 
time you're on the air. 

You don't have to be a technical expert 
to use it or install it. Just hook up the coax 

connections, and you're in for a new high 
in CB enjoyment. 

The Defender by Shakespeare. It sets a 
new standard of communications excel- 
lence for the Knights of the Road. Shake- 
speare Antenna Group, P.O. Box 246, 
Columbia, South Carolina 29202. 

sa4e 

1/ic IkJè ¡ider 
TS -1 

In Canada: 
Len Finkler. Ltd . 25 Toro Road. 
Downsview, Ontario 
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What are your opportunities 
in the electronics field? 

Here are some eye opening 
facts from EI'I. 
Q. 
A. 

What about the 
job market in 
electronics ? 

It's good. In fact, it 
seems to be one of 
the few fields that 

stays relatively steady in bad 
times. Today, for example, 
estimates indicate that several 
thousand jobs will be opening 
up for electronics technicians 
each year, for years to come. 
One reason for this is the fact 
that electronics are the basis 
of almost all communications, 
and this is a communications - 
oriented nation. 

Q. 
A. 

What kind of jobs 
are you talking 
about ? 

For example, there 
are jobs available in 
electronic /industrial 

automation, electronic equip- 

ment repair and servicing, in 
the broadcast and radio tele- 
phone communications field, at 
airports, and even in medicine 
and in hospitals, where elec- 
tronics is rapidly increasing 
in importance. And there are 
hundreds of other jobs open- 
ing up as electronics continues 
to make great strides, in new 
ideas and developments. 

It's a growing field, and you 
can grow with it through 
Electronics Technical Institute. 

QCan such a 
complicated subject 
as electronics be 

successfully taught by the 
home -study method ? 

AOf course it can. ETI 
has proven that 
beyond a shadow of 

a doubt. Our graduates are 
working in practically every 
phase of electronics. This is 
largely due to the kind of 
instruction provided by ETI. 

For example, while learning 
the Fundamentals of Elec- 
tronics, the student advances 
rapidly through the use of an 
exclusive teaching system 
called Autotext. And through- 
out all courses the student is 
thoroughly monitored and 
carefully guided by a licensed 
instructor, whose professional 
and personal interest is to see 
that he masters every bit of 
information presented to him. 
Of course, we must give a lot 
of the credit to our students 
themselves. They know that no 
matter how good the instructor 
may be, they have to make it 
work. So most of them apply 
themselves diligently, and they 
find the more they learn. the 
more they want to learn. 

QBut I have a job, 
and as much as I 
would like to get 

into electronics, I can't 
afford to take time off. How 
do I get around that ? 



AYou don't have to 
take time off from 
your job. You study 

at home, in your free time. 
We do advise, however, that 
you set aside a certain time for 
your study schedule and stick 
to it, even if it's only a couple 
of hours a day. The beauty of 
the ETI way of learning is that 
you work at your own pace, 
making sure you've completed 
your assignment thoroughly 
and completely. We think 
you'll find, as you go along, 
that learning the ETI way 
can be fun. 

Q. 
How do my 
assignments 
to me ? 

come 

AThey are sent to you 
one at a time. You 
work on each in the 

comfort of your home, at a 
pace that is comfortable and 
convenient to you. If you feel 
you need more time, you can 
go back over the material until 
you've mastered every point 
of information. Then you take 
a brief exam, which helps you 
to fix the information even 
more firmly in your mind. This 
exam is mailed back to ETI, 
where your instructor reviews 
it, and makes comments and 
suggestions that will be particu- 
larly valuable when you take 
up your next assignment. 

Q How long does all 
this take ? 

AIf your instructor 
receives your exami- 
nation in the morn- 

ing, in most cases he will have 
graded it, added his comments 
and have it on the way back to 
you that same afternoon. 
Service like this helps speed 
up your learning process - 
keeps your interest high -and 
puts you closer to your goal, 
the coveted ETI diploma. 

QBut I was never 
very big on books 
and study. I like to 

work with my hands. 

AWith your ETI 
course, you'll get 
plenty of work with 

your hands. In fact, the ETI 
system of teaching combines 
hands -on work with study, so 
that you actually learn by 
doing. As you move along 
developing your technical 
knowledge, you will use, in 
many phases, specially devel- 
oped Project Kits. So you apply 
your knowledge in logical, 
hands -on sequences, from the 
first step through completion 
of basic units. 

QIt all sounds very 
interesting and 
inviting. But I 

wouldn't want to commit 
myself before knowing 
more. 

Get all the facts. It's 
your future, and it's 
important. There's 
no obligation of any 
kind. Send for your 
exciting free Career 
Book today! 

AWe wouldn't want 
you to. In fact, we 
insist that you check 

it out first. All you do is fill 
out the card or coupon and 
mail it to us. We'll send you a 
colorful new 48 -page ETI 
Career Book that will give you 
the facts and the many oppor- 
tunities ETI can open up for 
you. If you like electronics, 
you'll enjoy reading this 
book. 

Q. 
Do I obligate myself 
in any way by 
sending for your book? 

AAbsolutely not. The 
ETI Career Book is 
free, and it involves 

no responsibility on your part, 
nor will a salesman call on you. 
All we want to do is to be sure 
you have all the facts about 
ETI and what it can mean to 
your future. And you can get 
these facts and complete infor- 
mation about ETI's 16 differ- 
ent courses and programs in 
electronics by filling out and 
mailing the card or coupon to 
us today. We'll send you ETI's 
Career Book by return mail. 
We think it will be a real 
eye- opener for you. 
Mail the card or coupon 
today. 

Electronics 
Technical Institute 

Division of Technical Home Study Schools s,- s,I- s,- Ell MN -s,I. , 
Electronics Technical Institute Dept. 2- 472 -016 
Little Falls, New Jersey 07424 I Send my free Career Book! 

Tell me how I can get ahead in Electronics through ETI. 
mi I've checked the fields of special interest to me. ' 
u TV /Audio Computers El Business and 

Servicing Engineering I Digital Electronics 
Black & White Computer Technology Electronics 
Color Computer Fundamentals 

'CATV 
Solid State Programming Electronics Drafting 

Industrial Electronics 
Closed Circuit Communications Advanced Electronics 
Video Recorders FCC License Industrial 
Radio Aircraft Instrumentation 
Hi -Fi Stereo Marine Electronics Technology 

Mobile Two -Way Medical Electronics 
Microwave 

El Check here for Veteran information. 

I Name ' 
(please print) 

IAddress 

City_ State lip 

1 
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SERIES `i 
At last! High quality, laboratory -grade test instruments .. . 

for the professional and hobbyist ... at prices everyone can afford! 

CIRCUIT DESIGNER 
Now you can build /test electronic circuits 
WITHOUT SOLDER ... using solid #22 AWG 
wire to interconnect discrete components ... 
resistors, transistors, linear /digital Cs in TO5 
or DIP packages (8 -40 pins), and more. Plus, 
you get 5 -15VDC up to 600ma (9 watts) of 
variable regulated power, with a built-in 0-15V 
voltmeter to monitor internal power and /or 
external circuits. Now, that's design flexibility! 
And look at the low, low price! 

4995 
Add $2 50 
shipping handling 

SPECIFICATIONS 
Power Supply: Output: 5-15V a 600ma. Ripple and 
Nolan: less than 20mv @ full load. Load /Line 
regulation: <1%. Meter 0-15V DC. Connectors: 1 

OT -59S. 2 OT -59B. 2 power supply 5 -way lending 
posts. 2 meter 5 -way binding posts. Wght: 3 lbs. 
Power Needed: 117V. AC a 60 Hz 12W. 
Patent #235,554. 

6495 
k 

Add 5250 
shipping handling 

DESIGN 
MATE 

FUNCTION GENERATOR 
Troubleshooting? Design Testing? DM -2 gives you all 
the signal source capacity you need at a very 
modest price. This 3 -wave form Function Generator 
has short -proof output, variable signal amplitude and 
constant output impedance. Completely wired, tested, 
calibrated. ready to test audio amplifiers. op -amp and 
educational lab designs ... as well as complex 
industrial lab protects. Complete with easy -to-read 
instructionsioperations manual, application notes, 
operation theory and more. DM -2 works hand -in -hand 
with DM 1 for total versatility 

SPECIFICATIONS 
Frequency Range: 1Hz- 100KHz (5 ranges: 1 -10Hz, 
10- 100Hz, 100- 1000Hz, 1- 10KHz, 10- 100KHz). Dial 
Accuracy: Calibrated i 10Hz, 100Hz, 1KHz, 10KHz, 
freq. accurate to 5% of dial setting. Wave Forma: Sine 
...2% THD over freq. range. Triangle wave linearity, 

1% over range. Square wave rise /fall <0.5 
microseconds - 60011 -20pí termination. Output 
Amplitude: all wave forms) variable-0.1V-10V peak to 
peak into open circuit. Output Impedance: 
60011- constant over ampl. /freq. ranges. Wght.: 2 lbs. 
Power Needed: 117V, AC a 60Hz 5W. 

Each measures 6.75 "L x 7.5 "W x 3.25" H.; completely assembled, ready to start 
testing at once Order your DESIGN MATES today! 
'220V @ 50Hz available at slightly higher cost. 

All DESIGN MATES are made in USA; available off- the -shelf from your 
local distributor. Direct purchases from CSC can be charged on Bank 
Americard, Master Charge, American Express. Plus, you get a FREE 
English,Metric Conversion Slide Rule with each order. Foreign orders 
please add 10% for shipping /handling. Prices are subject to change. 

DESIGN Ì or 
R/C BRIDGE 

Have you been bugged by color codes or unreadable 
component markings? Forget it! DM -3. the low cost 
R C Bridge, measures true component values ... in 
seconds to better than 5 %. And, it's all done with 
only 2 operating controls and a unique solid -state null 
detector, to zero-in on exact component selection .. . 

instantly, Completely wired, calibrated and tested. 
DM -3 includes an extensive instruction /applications 
manual, and operational theory too. 

SPECIFICATIONS 
Resistance Range 1011 -100 megfl.(6 Ranges: 
10- 10011, 100- 1000i, 1K- 10Kí1, 100K -1 megfl, 1 

meg11-10 meg11) Capacitance Range: 10pFd- 1mFd- 
(5 Ranges 10 -100 pFd. 100- 1000pFd, .001 -.01 
mFd, 01mFd- .1mFd, .1- 1.mFd.I Null Detector: 2 
hi-intensity LEDs -halo markings. Accuracy: <5% of 
null dial. range switch setting Wght. 2 lbs. 
Power Needed: 117V, AC a 60Hz 3W. 

5495 
Add 52.50 
shippingihandling 

=0= 
COf1TIf1E(1TAI IPECIAITIE! CORPORATIOfI 

44 Kendall Street, Box 1942, New Haven, CT 06509 203/624 -3103 
West Coast Office: Box 7809, San Francisco, CA 94119 415/421 -8872 

Canada: Len Finkler Ltd., Ontario 

CIRCLE 21 ON READER SERVICE COUPON 

c' Copyright Continental Specialties Corporation 1975 
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' E 
Electronics 

Easy -to -wire, accurate, anemometer uses ICs and LED - readout. 

Increasing energy costs have driven many people to 
thinking of alternate sources of power, such as solar 
energy and water power. But the technology for these 

natural energy sources is still quite expensive and com- 
plicated to install. It'll be at least several years before 
:he ccst of most natural energy systems comes down 
enough and the parts are easy enough for most people 
:o install. Wind power for generating electricity, on the 
other hand, has been available for many years. For 
several decades farmers and others in rural areas have 
used windmill generators as standby electricity and in 
some cases, as their main power supply. Windmills and 
wind -driven electrical generators can be bought off the 
shelf by anyone, and require no expertise other than the 
usual home mechanic skills to set up. 

Have you wondered if there's enough wind where you 
live to drive a windmill electrical generator? Do you 
know if there's enough wind to fly that big kite you've 
often thought of constructing? Is there enough wind 
coming over the hills near your area so you can get into 
hang -gliding? Or do you live in an area where tornadoes 
or hwricanes sometimes strike? If so, it could literally 
be a matter of life- and -death for you to read the wind - 
speec easily, with an accurate, easy -to- install anemome- 
ter (windspeed meter). That's what the Digital Wind - 
speed Meter is -an accurate anemometer using the 

_. EMENTARY ELE CTRONICS /January- February 1976 

latest digital TTL (transistor -transistor logic) irtegrated 
circuits. 

Though this project isn't recommended for someone 
who's never built any solid -state projects before, it 
should be easy enough for anyone who has built one 
or two simpler projects such as most of those published 
in Elementary Electronics. 

In addition, it's the sort of project which will get you 
started easily in digital logic circuitry, the circuits and 
components which are the basic building blocks of 
computers and most other advanced electronics today. 

How Anemometers Work. There are two types of elec- 
tronic anemometers in general use. One type uses air 
cups or a wind turbine to turn a tiny electric generator 
whose output is directly connected to a milliammeter. 
The faster the wind blows, the faster the generator 
turns and the higher the meter reads. This type of 
anemometer is simple and reliable but it usually is not 
accurate. 

A more sophisticated type uses air cups -o turn a 

shaft to produce electric pulses. The pulses are inte- 
grated by a capacitor and related circuitry to produce 
a DC voltage whose magnitLde is directly proportional 
to the wind speed. This voltage is aso displayed on a 

meter. This method is easier to cali3rate, and thus is 
more accurate than the simple generator method. By 
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DIGITAL WIND METER 

using state -of- the -art digital electronics, 
improvement can be made upon this 
method of measuring the wind's speed. 
Instead of the round -about method of 
adding up the electric pulses by charging 
up a capacitor, why not just count them 
directly? The digital anemometer de- 
scribed here does just that. The result is 
a more accurate sophisticated instru- 
ment that is easier to read and cheaper 
to build. 

How It Works. The theory behind 
the digital anemometer is simple. See 
Fig. I. The wind turns a shaft which 
has streamlined plastic cups attached to 
it. On one rod that holds two oppositely 
directed cups are placed two small mag- 
nets. A reed switch is mounted on the 
stationary base beneath the rotating cups 
so that it will be operated by the ro- 
tating magnets above. Each time the 
cups make a full revolution, the reed 
switch opens and closes twice. The 
pulses generated by this reed switch trig- 
ger a one -shot multivibrator (TTL -7412) 

TTL 
ONE-SHOT 

4-*11111 _fUUWL 
CALI BRATION 

which cleans up the pulses, eliminating 
contact -bounce and other error pulses. 
The cleaned -up pulses are then fed to 
a TTL NAND gate which is controlled 
by the 555 one -shot multivibrator. The 
555's one -shot output pulse is manually 
adjustable to let us calibrate the ane- 
mometer. Another 555 astable multi - 
vibrator provides automatic triggering 
pulses for the 555 one -shot as well as 
supplying reset and blanking pulses for 
the counters and decoders. The result- 
ing controlled and cleaned up pulses 
(which originated in the reed switch) 
are counted on two TTL decade count- 
ers and displayed on two LED displays. 

Construction. The rotating wind sen- 
sor is made up of 4 plastic cups, 
mounted with %2 -in. or ' /s -in. rods to a 
slot -car motor or similar cheap and 
readily available bearing. (The brushes 
of the motor can be removed if de- 
sired.) The egg- shaped containers in 
which Leggs nylons are sold are ideal 
for the plastic cups which catch the 
wind. 

The rods which support the cups can 
be steel welding rods or (better) copper 
or brass. One rod should be one foot 

HAND 

555 
ONE -SHOT 

555 
ASTABLE 

R 
7490 

COUNTERS 

7447 
DECODERS 

LED 
DISPLAYS 

Fig. 1 -Block diagram for digital anemometer. As the calibration control is varied 
it changes the duration of the pulse put out by the 555 one -shot. This acts as a 
variable window for the pulses coming from the windspeed sensor permitting 
accurate readout of the LEDs. 

POWER 
TRANSFORMER 

POWER ON/OFF SIGNAL 
SWITCH INPUT JACK 

MECHANICAL 
(CASE) SUPPORT 
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MAIN P.C. BOARD(COMPONENTS MTD.ON OTHER SIDE) 

ONE -SHOT 
SIGNAL 
PROCESSOR 
P.C. BOARD 

long and the other two should be six 
inches long. 

Next, obtain a small cylindrical piece 
of a solid metal that is easily solderable 
-brass or copper is best. Drill two holes, 
using bits the same size as the rods, at 
right angles to each other through this 
cylinder of metal as shown in Fig. 2. 

Now center the 12 -in. rod in the 
cylinder. Insert the two shorter rods in 
the remaining two open holes in the 
cylinder, as shown in Fig. 3. Using acid - 
flux, solder the rods to the cylinder. 

Mount the motor, which is used as 
the bearing, in a 2 -in. long piece of two - 
by -four. To mount the motor, drill and 
file a hole in the wood large enough 
to take the motor. Cover the motor's 
case with epoxy glue and insert it in the 
hole as shown in Fig. 4. 

Using a bit as close to the diameter 
of the motor's shaft as possible drill a 
hole about 1 -in. deep in the bottom 
of the cylinder (see Fig. 3) which now 
has rods soldered to it. Insert the motor 
shaft into this hole and solder it, using 
acid -core flux. 

(If steel is used, secure with epoxy 
glue.) 

I/2-IN . 
TWO HOLES 
DRILLED 
THROUGH, AT 
RIGHT ANGLES 

SOLID CYLINDER, 
BRASS OR 
COPPER 

Fig. 2- Centerpiece of windspeed sensor. 

INSERT 12" ROD FIRST 

Fig. 3- Assembly of rods and centerpiece 
to form rotor. 

Fig. 4 -Wood block mount with bearing. 
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Now mount the four plastic cups to 
the rod, taking care to correctly orient 
the cups. Drill holes in the cups and in- 
sert the rods in the holes. Keep the cups 
in place with epoxy or other good glue. 

Next we mount the magnets on the 
rods. If copper or brass rods are used, 
great, just solder or glue the magnets to 
the undersides of two opposite rods, 
centering them one inch from the pivot. 
The reed switch is then mounted on the 
wood base so the magnets pass a quarter 
of an inch above it. 

If the rod is iron or steel, we have a 

problem because it will distort the mag- 
net's magnetic field. This problem is 

overcome by using a non -magnetic 
spacer between the magnet and the rod 
-1/4 -in. is enough space. A 1 /4 -in. x t- 
in. piece of wood is glued to the rod and 
then the magnet glued to the wood. 
Since there is very little weight involved, 
a good glue will hold the magnet fine. 
This completes the construction of the 
wind sensor. 

Circuit Assembly. To build the cir- 
(Continued on page 88) 

Fig. 5 -Rotor in place on bearing. 

MAGNET S MAGNET 
N01 NO2 

NOT VISIBLE) 

REED SWITCH 

OUTPUT JACK 

Fig. 6- Completed unit. Adjust height of 
reed switch so magnets pass about V4 -in. 
over it or less. 

2A,1 WATT 

6V 5V 

Fig. 7- Temporary battery power supply for 
use when calibrating the instrument in an 
automobile. 
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PARTS LIST FOR DIGITAL WIND METER 

C1- 0.47 -uF, 50-VDC capacitor (Radio Shack 
272-1054 or equiv.) 

C2- 1.0 -uF, 50-VDC capacitor (Radio Shack 272- 
1055 or equiv.) 

C3, C4, C5- 0.01 -uF, 50 -VDC capacitor (Radio 
Shack 272 -131 or equiv.) 

C6- 25 -uF, 35 -VDC or more electrolytic capac- 
itor (Radio Shack 272.1014 or equiv.) 

LEDI, LED 2 -LED display numerals (Radio Shack 
276 -053 or equiv.) 

IC1 -74121 monstable multivibrator integrated 
circuit, TTL type (Radio Shack 276.1814 or 
equiv.) 

IC2 -7400 NAND gate integrated circuit, TTL 
type (Radio Shack 276 -1801 or equiv.) 

IC3, IC4 -7490 decade counter integrated cir- 
cuit, TTL type (Radio Shack 276 -1808 or 
equiv.) 

IC5, IC9 -NE555 integrated circuit (Radio Shack 
276 -1723 or equiv.) 

IC6, IC7 -7447 BCD -to- Decimal decoder, TTL 
type (Radio Shack 276-1805) 

IC8 -7402 NOR gate, TTL type (Radio Shack 
276-1811 or equiv.) 

P1-2-connector jack (& matching plug for ca- 
ble) RCA -type phono plug recommended (Radio 
Shack 274-332 or equiv.) 

Rl, R2 -39 -K. 1/4-watt resistor (Radio Shack 

271-000 or equiv.) 
R3- 2- megohm printed circuit board -mounting 

potentiometer (Allied Radio 854 -6287 or 
equiv.) 

R4, R6 -10 -K, 1/4 -watt resistor (Radio Shack 
271 -000 or equiv.) 

R5- 150-K, 1/4 -watt resistor (Radio Shack 271- 
000 or equiv.) 

R7 -R20- 270 -ohm, 1/4 -watt resistor (14 needed) 
Allied Radio 824.270 or equiv.) 

Sl- miniature reed switch (Radio Shack 275 -033 
or equiv.) 

Misc -Four plastic cups such as the containers 
Leggs stockings come in. Two small magnets 
such as the "Magic" magnets most hardware 
stores carry. One 12 -in. and two 6 -in. pieces 
of copper or brass rod, 1/e- or 3/32 -in. diam- 
eter (Brookstone, Peterborough, NH 03458 can 
supply two 12 -in. 3/32 -in. brass rods at 25 
cents each, plus 70 cents for postage & 
handling). One slot car motor or equiv.), for 
use as bearing. One piece of copper or brass 
rod about 1 -in. long, 1 -in. diameter (solid). 
One 2 -in. piece of wood two -by -four. Epoxy 
glue, solder, mounting brackets (two) for 
wood block, screws. Ten IC sockets (Radio 
Shack 277-027 or equiv.) 

PARTS LIST FOR TTL POWER SUPPLY 

An ideal power supply for the Digital Wind Meter is the regulated power supply for TTL 

logic ICs described in ELEMENTARY ELECTRONICS Sept. -Oct. issue. If you want more details 
on its construction see page 78 of that issue. 
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CAN six CB walkie- talkies and a de- 
termined group of senior citizens 
deter crime? Definitely, says Lt. 

Neil Sullivan of the Hartford, Connec- 
ticut police department, provided they 
have a plan. There is a plan in Hart- 
ford's Asylum Hill neighborhood, and 
in the six months it's been in operation, 
it's cut crime in the area dramatically - 
by 80 per cent, according to some fig- 
ures. In fact, Asylum Hill's Street 
Watchers program has been so success- 
ful that it's being tried in two other 
Hartford neighborhoods. 

The beginning. Hartford's Street 
Watchers program got started when 
residents of a three -block area in 
Asylum Hill complained of sharp in- 
creases in purse snatchings and mug- 
gings in their neighborhood. The area, 
once one of the city's best residential 
neighborhoods, is located just across the 
street from the historic Mark Twain 
house. Many elderly people reside there. 
Recently, many of the fine older homes 
in Asylum Hill were torn down to make 
room for apartments or converted to 
rooming houses, which rented mostly to 
transients, and with the changing pop- 
ulation came an increase in the inci- 
dence of street crimes. 

City officials initially responded by 
putting more police into the area, but 
the increase in police protection seemed 
to have a negligible effect on the street 
crime rate. Residents continued to com- 
plain to their landlords, and eventually 
the Hartford Property Owners' Asso- 
ciation went to the Hartford Institute 
for Criminal and Social Justice to see 
what could be done. The Hartford In- 
stitute recommended, instead of flood- 
ing the area with police personnel, an 
electronic surveillance network operated 
by the residents themselves. 

"We carne up with the CB walkie- 
talkie program almost at once," reports 
Megan O'Neill, the Institute's program 
director and developer of the Street 
Watchers program. "Originally, we 
wanted to supply building superin- 
tendents with the CB transceivers, and 
let the superintendents do the patrolling. 
But the superintendents wanted to be 
paid extra for patrolling two hours a 
night, and that factor became trouble- 
some. Then we got the idea of going 
directly to the residents themselves, and 
the response was enthusiastic. They vol- 
unteered to do the patrolling, to work 
out a schedule, and it's been working 
well ever since." 

FIGHT CRIN 

Freedom of the Streets. "The idea 
is to make people feel safe on the streets 
after dinner, so that they can go shop- 
ping in the early evening hours while 
the stores are still open, or can stand 
around and socialize," says Bob Fedes- 
co, the volunteer who coordinated the 
program last summer and manned the 
licensed base station. "We really don't 
catch many criminals. But the word is 
out that this isn't a good neighborhood 
to try anything in." And the fact is that 
people in the three -block area bound- 
ed by Woodland, Marshall and Niles 
Streets and Farmington Avenue do feel 
safe -at least while the Street Watchers 
are on duty. Knots of neighbors sit on 
their front lawns or front stoops to so- 
cialize, while just across the invisible 
boundaries the streets are empty after 
sunset. 

Ms. O'Neill feels that a Street Watch- 
er's program works best if a neighbor- 
hood association or block group takes 
it over. "In Asylum Hill, we created 
the program first, then an organization 
developed around it." Late in August, 
the program volunteers, the Institute, 
the community center and the police 
combined to sponsor an outdoor barbe- 
cue. The block party was financed by a 
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grant from Neighborhood Funding, a 
charitable foundation. For a nickel, res- 
idents could buy a hot dog, soft drink, 
cole slaw and potato salad to eat while 
they socialized with their neighbors. 
"Frankly, we were looking for volun- 
teers," Ms. O'Neill said. "But the barbe- 
cue was a way of getting people in the 
neighborhood out onto the street in the 
evening where they could meet their 
neighbors and socialize. Volunteers 
seemed to emerge spontaneously from 
the community feeling which came 
from the party." 

The beauty of the program, in Ms. 
O'Neill's view, is not only that it works, 
but also that it's inexpensive- particular- 
ly when there's a neighborhood organi- 
zation or sponsoring group to provide 
office facilities. In Asylum Hill, the 
community center provides the office 
space and telephone. Fedesco was re- 
ceiving $25 per week for his efforts un- 
til funds ran out late in the summer (he 
continued on a volunteer basis until 
college resumed in the fall), and the 
street watchers themselves are volun- 
teers. The only cost is the cost of the 
equipment -one transceiver for each 
watcher, plus the CB base station. In 
one of the other Hartford neighbor- 

hoods considering the plan, the police 
department expect to provide the elec- 
tronic equipment with funds from the 
LEAA. 

Ms. O'Neill believes that another key 
to the success of the Street Watcher's 
program is keeping the area of coverage 
small. "The area covered by the Asylum 
Hill project is only three square blocks 
and we're not encouraging expansion by 
adding adjacent blocks, although that 
could happen," Ms. O'Neill continues. 
"What we are encouraging is the de- 
velopment of similar three -block areas 
elsewhere in the city, and that seems to 
be happening." 

The Setup. Fedesco's base station 
consists of a Realistic TRC -101 A 23- 
channel transceiver, a telephone and a 
tiny office in the Hill House Community 
Center. He's on duty from 6 to 8 PM 
each evening to monitor incoming calls 
from the three to six Street Watchers on 
duty at the same time. "Actually, I 
show up a few minutes early and take 
the walkie- talkies around to the Watch- 
ers who are scheduled to be on duty 
each evening. If somebody can't make 
it, I'm responsible for finding a sub- 
stitute and making sure that he has a 
walkie- talkie," Fedesco says. 

The remainder of the program's ar- 
senal of CB equipment consists of six 
hand -held units donated by interested 
citizens, lent by their owners or build- 
ing landlords, or purchased by the Hart- 
ford Institute specifically for the pro- 
gram. They include most of the better - 
known CB names, but Realistic pre- 
dominates "because there's a coopera- 
tive Radio Shack store manager near- 
by," says Ms. O'Neill. 

None of the program participants, in- 
cluding Fedesco, is technically oriented 
or interested in CB as a hobby. Vincent 
Gionfriddo, a retired businessman who 
patrols Marshall Street, says, "I'm no 
electronics expert. But I got the hang 
of this CB thing right away. Even the 
women have no trouble operating the 
walkie- talkies." 

It's a Winner. The Street Watcher 
program works on the principle that 
when streets are deserted, petty crimi- 
nals are able to operate safely. When 
there are lots of people on the street, 
crime rates decline. The police are never 
far away- marked patrol cars on duty 
in the area can be summoned in 90 sec- 
onds. But the police are free to do 
routine patrolling, and you don't see 

(Continued on page 93) 

4 , ,., ti;', -"NIP" El 

Volunteer coordinator at central console keeps in touch 
with Steve Silverman, CB- equipped street watcher 
(above). In emergency a police car can be on the scene 
in 90 seconds. Upper left photo shows volunteer Vincent 
Gionfriddo as he stops to chat with neighbors. Gion- 
friddo says, "It's a great way to meet your neighbors. 
I've talked to more people since I've been doing this 
than I ever did before." Steve Silverman's Realistic Rover 
1500 was donated to the Street Watchers program by a 

landlord on the Gillette Street block where he lives. 
Silverman and his wife spend several hours a week on 
the street with the CB unit prominently in view. 
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REACT Needs CBers. 
Everybody Needs REACT. 

hurking deep down in every man's 
eart is a desire to do someone a bit 

of good. Some folks express this de- 
sire by performing volunteer work for a 

local charity. Others work on similar hu- 
manitarian tasks without ever being paid, 
or even receiving a "thank you" for their 
efforts. 

Seems inhabitants of the Citizens 
Band figured out a way to help all of 
the people all of the time -under a 
nationwide program called REACT. 
The letters of the word REACT stand 
for Radio Emergency Associated Citi- 
zens Teams. This program, once spon- 
sored by a private corporation, is now 
a totally independent non -profit organi- 
zation known as REACT International, 
Inc. Support for REACT is growing 
among business organizations, govern- 
ment bodies, private foundations, and 
individuals. Some of the official pur- 
poses of REACT are: 
(1) To develop the use of Citizens 
Radio Service as an additional source 
of communications for emergencies, 
disasters, and as an emergency aid to 
individuals; 
(2) To establish 24 -hour volunteer 
monitoring of emergency calls, particu- 
larly over officially designated emer- 
gency channels, from Citizens Radio 
Service licensees, and reporting such 
calls to appropriate emergency authori- 
ties; 
(3) To promote highway safety by de- 
veloping programs for providing infor- 
mation and communications assistance 
to motorists; 
(4) To coordinate efforts with and pro- 
vide communications help to other 
groups, e.g., Red Cross, Civil Defense 
and local public authorities, in emer- 
gencies and disasters; 
(5) To develop and administer public 
information projects demonstrating and 
publicizing the potential benefits and 
the proper use of Citizens Radio Ser- 
vice to individuals, organizations, in- 
dustry and government; and 
(6) To further the above purposes by 
chartering local Radio Emergency As- 
sociated Citizens Teams who will carry 
out programs implementing the pur- 
poses of this corporation on a local 
basis. 

The national REACT headquarters 
establishes guidelines for the profes- 
sional conduct of local groups of CBers 

(Continued on page 90) 

Seen here is the control center console of 
the Golden Gate area REACT team. The 
console is manned by volunteer operators 
24 hours a day, and helps coc rdinate team 
members getting their messages through to 
police, ambulance, fire, and other official 
bodies during emergencies. 

Stranded woman driver calls help from her 
automobile, using Channel Nine of the Citi- 
zens Band. Above, a REACT team member 
places a highway flare to warn oncoming 
cars of an accident while he calls in the 
details of the mishap to the authorities who 
will get there faster, due to REACT's team- 
work. 
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Power CB 
Mate for 
Maxi- 
Output 

SO YOU'VE JUST upgraded your Citi- 
zen's Band setup with a shiny new 
transceiver specified to give you 

four watts out -the legal maximum -or 
perhaps, if you've converted to the more 
efficient SSB (single sideband) opera- 
tion, as many progressive CBers are 
doing these days, 12 watts, P.E.P. 
You've paid a couple of hunded dollars 
for this new equipment and are going to 
use it at home as your base station - 
even though it could be operated mo- 
bile, in your car, from its 12 -volt sys- 
tem. 

You hook it up to the 12 -volt DC 
power supply you used at home with 
your old, lower -powered rig and it 

Here's the partner to power your mobile CB rig at home 
to its maximum capability -four watts RF output. 

By Herb Friedman, W2ZLF 

seems to work fairly well. You contact 
a few nearby CBers easily enough. But 
it doesn't seem to be getting out much 
farther than your earlier transceiver, 
which has considerably lower power 
output. What's wrong? Where did the 
power go? 

You're probably not feeding the new 
set the 13.8 volts it was designed to get 
from the electrical system of your car 
when the generator is running, charging 
the battery, as well as powering the rest 
of the electrical system in addition to 
accessories like a mobile transceiver. 

The 117 -volt AC to 12 -volt DC pow- 
er supply you used with the earlier 
transceiver may have supplied it with 

current at 12 volts, but it can't provide 
the 13.8 volts, at higher current, which 
your new set needs to put its rated 
power on the air. 

To be sure, check the actual power 
supply voltage you're feeding to the 
CB set. 

What Voltage? To check the actual 
output of your old power supply, get 
out your voltmeter and measure the 
voltage being fed to your transceiver. It 
probably reads around 12 volts (maybe 
a bit more when the transceiver isn't 
turned on). You turn the CB set on to 
Receive and get a good solid 12 volts 
(or maybe as high as 13). So far so 
good. Now switch the set to Transmit. 

RECTIFIER 
DI 

FILTER 
CAPACITOR 

CI 

_ 1 _ 

OUTPUT ADJUST 
RHEOSTAT 

R2 

FUSE 
FI 

ICI 

1 

JUMPER 
WIRE 

13.8 -voll regulator parts mounted on circuit board. Low - 
powered (1.5 amp) model does not require heat sink for 
rectifier. 

ON /OFF 
SWITCH 

SI 

POWER TRANSFORMER 
TI 

TRANSISTOR 
HEAT SINK 

RECTIFIER DI 
HEAT SINK 

5 -WAY 1 +)TPI 
OUTPUT 
BINDING 
POSTS (_)TP2 - 

FUSE 
FI 

FILTER CAPACITOR 
CI 

Complete CB Power Mate, top removed. Higher- current 
(3 -amp model), with U -shape heat sink (homemade) for 
rectifier. Large heat sink on rear is for transistor. 
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( I CB POWERMATE 

The input power voltage drops to 
around 10 volts! Turn it off. 

That power supply might have been 
OK with a lower -powered unit, but it 
just doesn't make it with this higher - 
powered job. The four watts of trans- 
mitting output you paid for when you 
bought this new rig is only 2.5 to 3 
watts now. This is because your power 
supply hasn't got the output voltage 

B+TPI . 
R2 

C3 

TRI 

TP2 

C4 
-JUMPER- -I f- 

E 

01 

C 
B 

71 
14 8 

1C4 
T 

The difference between 12.0 and 13.8 
volts amounts to 15% less transmitter 
power. If the supply puts out only 10 
or 11 volts when it's under a heavier - 
than -usual load the loss can be as high 
as 25 percent. It could be a lot less. If 
that power supply's output regulation 
is so poor that it puts out only eight or 
nine volts with your new CB transceiver 
the transmitter might not work at all. 

To insure maximum performance 
from your mobile transceiver when pow- 
ering it with AC house current, you 
must use a 13.8 volt regulated power 

¿C2 
T 

+ CI 

FI 

N 

Copper side of circuit board, full size. You can make it easily from kit 
bought at most parts stores. Components mount on other side of board. 

regulation it needs -the ability to put 
out constant voltage, within its specified 
limits, regardless of variations in the 
required current. In addition, your mo- 
bile transceiver was designed to work 
from a DC power supply of 13.8 volts; 
when the car is running that's what it 
gets, to charge the battery. (Ever no- 
tice how the lights are dimmer when 
you run them without the motor turn- 
ing over? That's the difference between 
13.8 and 12 volts (or even less, if your 
battery is on low charge or about to 
conk out with a weak cell). 

It's Only 1.8 Volts. "So what's 1.8 
volts ?" some people may ask. "Most 
electronic components are manufactur- 
ed to a tolerance of 10 %, and we see 
that most schematics have their volt- 
ages specified "i- 20 %." 

Won't most equipment and circuits 
operate over a wide range of voltages 
from their power supplies? Yes, they 
will often operate, in many cases quite 
well, but not power output circuits. 
They just won't deliver the specified out- 
put. Equipment which draws substan- 
tial current can only produce its rated 
output when it gets power at the volt- 
age specified by the design engineers. 

TI SEC. 

supply. Regulation provides exactly 
13.8 volts under a wide variety of loads 
-from full load to no load -and also 
compensates for AC line voltage fluc- 
tuations if they occur. 

Although a regulated supply can cost 
from $50 to $100, you can build the 
CB Power Mate, as shown in the pho- 
tographs for about $20 to $25 (or even 
less if you're good at scrounging parts 

TRANSISTOR 
01 

CABINET AND 
HEAT SINK 
(IF NEEDED) 

INSULATED 
SHOULDER 
WASHER 

TRANSISTOR 
TAB 

MICA INSULATING 
WASHER 

METAL 
SCREW 

How to mount transistor to dissipate 
heat into metal cabinet (and external 
heat sink, in 3 -amp model). Use silicone 
grease on both sides of insulating mica 
washer. Tape over screw head (outside 
case) to protect against external short. 

Front view of CB Power Mate shows 
On /Off switch, red ( +) and black ( -) 
power output binding posts. Rear view 
of higher -powered version has finned 
heat sink to dissipate heat from regulat- 
ing transistor. Quarter -inch holes are for 
ventilation. 

or have a junkbox of used compo- 
nents). The same supply can be used as 
an AC -to -DC power source for high 
power walkie- talkies (one -watt or more 
output) which require exactly 12 volts, 
because this supply can be adjusted at 
the flick of a finger to any mobile pow- 
er voltage -even six volts. Your regu- 
lated supply can be built to handle any 
current needed, up to three amperes. 
The current capacity is determined by 
the output of the power transformer, 
TI, and filter capacitor Cl, the two 
most costly items in this project. Thus 
you can save money by building only 
the current capacity you actually need. 

How It Works. The first section of 
the CB Power Mate (the 117 -volt step - 
down transformer Tl, the rectifier, and 
the large capacitor, C1) supplies un- 
regulated current at between 15 and 35 
volts, depending on the number of turns 
in the secondary of TI. The rest of the 
supply is the regulator section. The size 
of the voltage drop across the regulator 
depends on the resistance of transistor 
Q1, which varies according to its base 
bias. The bias is controlled by the ac- 
tion of the IC, which gets its commands 
from the voltage applied to pin 4. This 
voltage is taken from the junction of 
RI (1800 ohms) and R2 (500 -ohm 
rheostat) , which are a voltage divider 
across the power supply output. Initial- 
ly R2 is set to provide the desired volt- 
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age -13.8 or whatever -at the emitter of 
QI (the supply output). 

When the load (the transmitter) 
starts to draw more current, the voltage 
at the power supply output begins to 
drop. This lowers the voltage at IC pin 
4. The IC then applies a higher (more 
positive) voltage to the base of Q1 (IC 
pin 10). Since the transistor is an NPN, 
the positive -going base signal lowers 
Q1's collector -emitter resistance, in- 
creasing the collector current and rais- 
ing the voltage at the emitter (power 
supply output). When a change in load 
draws less current, tending to raise the 
supply voltage, this increase is sensed 
by the voltage divider, which now ap- 
plies a lower (more negative; less posi- 
tive) voltage to IC pin 4. This in- 

creases Q l's collector resistance, lower- 
ing the voltage at the supply output. 

This all takes place almost instantly, 
so the output voltage remains steady, at 
the value at which it was originally set. 
This happens even though the transmit- 
ter current (the load) is changing all 
the time. 

Two Versions Can Be Built. The 
schematic diagram shows the supply for 
loads up to three amperes at 13.8 volts. 
For lighter loads, up to 1.5 amperes 
(still 13.8 volts) capacitor Cx is not 
needed, and the power transformer can 
be a lighter, less expensive one. In ad- 
dition, capacitor Cl can be rated at 25 
VDC, instead of the 35 or more re- 
quired for the higher -powered version. 
Also, the smaller power supply doesn't 
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PARTS LIST FOR CB POWER MATE 

(3 -amp model) 

C1- 2000 -uf, 35 -VDC or more electrolytic 
capacitor (Radio Shack 272 -1020 or equiv.) 

C2- 0.22 -uF, 100 -VDC or more capacitor 
(Radio Shack 272 -1058 or equiv.) 

C3-- 0.1 -uF, 100 -VDC or more capacitor (Radio 
Shack 272 -1053 or equiv.) 

C4- 500 -pF, 100 -VDC or more capacitor (Radio 
Shack 272-125 or equiv.) 

Cx -same as C2. above 
Dl- bridge rectifier diode package, 6 -amp 

rating, 100 PIV (peak inverse volts) (Radio 
Shack 276 -1148 or equiv.) 

F1 -Fast- acting fuse, 5 -amp rating (Radio 
Shack 270 -1278 or equiv.) 

IC socket for integrated circuit ICI (Radio 
Shack RS276 -027 or equiv.) 

IC1- Voltage regulator integrated circuit, 
NE550 (DIP package, International Crystal 
Mfg. Co., 1C N. Lee St., Oklahoma City, 
OK 73102. NE550, or equiv.) 

Q1 -NPN silicon transistor (Radio Shack RS- 

2020 or equiv.) 
R1- 1800 -ohm, 1/2 -watt resistor (Radio Shack 

272 -1000 or equiv.) 
R2- 1000 -ohm printed circuit (end mounting) 

potentiometer (Radio Shack 271 -227 or 
equiv.) 

S1 -SPST power switch, 120 VAC (Radio 
Shack 275 -602 or equiv. If self -illuminating 

0.1 uF 

+13.8 VDC 

TPI 
C3 

Z TP2 

12 II 10 2 
6 

NÉ 550A 
3 

5 7 13 4 

- C4 
500 pF 

R2 
50011 

RI 
I800n 

OUTPUT ADJUST 
CONTROL 

switch with built -in neon light is desired, 
use Radio Shack 275 -671 or equiv.) 

T1 -power transformer, 117 -120 V primary, 
no center tap needed. Secondary 18 to 21 

volts at three amps (Allied Radio 705 -0133 
or equiv.) 

TP1, TP2- binding posts, 5 -way, one red, one 
black (Allied Radio 920 -0563 and 920-0561, 
or equiv.) 

Misc.- printed circuit board materials, or 
peri board; fuse clip for mounting on p.c. 
board; heat sink for transistor O1; heat 
sink compound (Radio Shack silicone grease 
276 -1372 or equiv.); scrap aluminum 
piece approx. 1 -in. x 3 -in. x 1/2-in. thick; 
standoffs (aluminum) four, 1 /2 -in. for mount- 
ing p.c. board (Radio Shack 270 -1394 or 
equiv.) with machine screws, nuts, and 
lock- washers. 

PARTS LIST FOR 1.5 -AMP MODEL 

Use all same parts as above, except for the 
following changes: 

C1 -same, or use 25 -volt rating, which costs 
less 

C2 -Cx is not needed 
Ft -As above, except 3 -amp rating 
T1 -as above, except 12.6 to 16 volts, at 

1.5 amps (Allied Radio 705 -0121, or equiv.) 
Heat sink for transistor not needed 
Scrap aluminum for heat sink not needed 

need heat sinks for the bridge rectifier 
and the series transistor (also called a 
"pass transistor ") because all the cur- 
rent used by the transceiver passes 
through it. 

Check the Voltage. First you should 
find out what the power requirement of 
your transceiver is when you are trans- 
mitting. It will usually be one amp or 
more (receiving will take much less cur- 
rent). It may be as high as 2.5 amps. 
Once you know how much current your 
transceiver needs, you'll know whether 
to build the model which supplies up to 
1.5 amps or the three -amp one. Now 
take the parts list and check your junk 
box for parts you can use. 

Construction. The heart of the CB 
Power Mate is the regulator, which 
consists of integrated circuit ICI, series 
regulating transistor QI (which is con- 
trolled by ICI ) and their associated 
resistors and capacitors. Cl is the main 
filter capacitor, which initially smooths 
the varying DC supplied by the bridge 
rectifier from the AC output of the 
power transformer secondary. 

The printed circuit board, which you 
can easily make with a kit from any 
parts distributor, has been designed to 
work in either the 3 -amp model or the 
1.5 -amp unit. The photograph showing 
the board with its components mounted 
is the lowered -powered one. The com- 
pleted supply pictured is the higher - 
powered unit. You can see that the as- 
sembled boards for both versions are al- 
most identical. One difference is that 
the 3 -amp supply (completed unit) has 
a piece of U- shaped aluminum you can 
bend to make the heat sink for the 
bridge rectifier. This is not needed for 
the lower- current supply. The photo- 
graph of the completed unit also shows 
the fins of the large heat sink for the 
transistor mounted on the back of the 
box behind the transistor. This heat 
sink isn't needed in the 1.5 -amp power 
supply. 

Fuse Fl is a fast -acting type which 
protects the bridge rectifier and the 
power transformer from blowing out if 
you should make a wiring error or 
short -circuit the output. The fuse listed 
will blow out before the components, so 
don't use any other kind of fuse, even if 
it has the correct current rating (three 
or five amps). Use only type AGX, not 
slow -blo or 3 AG. Try to get a fuse -hold 
ing clip made for soldering to the print- 
ed circuit board. That kind is easier to 
install than those which mount with 
screws. 

Solder the pins of the 14 -pin IC sock- 
et to the board, but don't insert the IC 
into its socket until the socket has cool- 
ed off. Heat can ruin an IC or a tran- 

(Continued on page 94) 
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the changing world 
MOST FREQUENT CLAIM in hi -fi com- 

ponent advertisements are those 
periodic "breakthroughs" in 

speaker systems. Every year as far back 
as I can remember theré ve been pro- 
nouncements of yet another break- 
through, usually one guaranteed to make 
all previous developments (including, 
strangely, those of the very company 
doing the talking!) obsolete. The height 
of ridiculousness was the announce- 
ment one year of a "flame" speaker that 
modulated sound waves via fire -yes, 
fire! It, like most other so- called break- 
throughs are now part of history, in- 
deed non -history, since they never made 
the grade and are no longer discussed. 

However, a look at today's speaker 
systems shows that some genuine ad- 
vances have taken place recently, and 
today's speakers do a fine job of repro- 
ducing sound. They do it in most cases 
the same way they have been doing it 
for nearly fifty years, namely via a 
combination of electromagnetics and 
moving cones, but far better. No mat- 
ter what the advances, the basics are 
the same -electrical impulses are trans- 
formed into acoustical impulses; sound 
waves. 

Basic variations. A speaker system 
driver does not have to be in the form 
of a metal "basket" (frame) holding a 
magnet structure and a concave cone of 
paper /fiber /metal /plastic, or what have 
you. A look at some of the most recent 
variations shows speaker elements in 
the form of plastic pleats, tapered metal 
cones, and cylindrically shaped film, in- 
troduced by ESS, Ohm, and Pioneer, 
respectively. 

There are also variations on the pre- 
viously- universal configuration of the 
speaker system as a rectangular box. In 
fact, these variations are sharp depar- 
tures from the original shape. A look at 
today's speaker systems shows many of 
them as spheres, dodecahedrons, squat 
wedges, thin panels, cubes, and a vari- 
ety of columns, including tapered, trap- 
ezoidal and triangular. 

Cabinet materials. Today's speaker 
systems are only not made of wood 
solids. More likely they are of less reso- 
nant flakeboard, a wood byproduct, cov- 
ered in either genuine wood veneers or 
wood -like plastic fabric that is virtually 
identical in appearance to genuine ve- 
neers. Some speaker models even come 
in contoured, weather- resistant, high- 

impact plastic housings, for outdoor as 
well as indoor use. As for finishes, 
they've changed also. In addition to the 
favorite -walnut veneer -oak is becom- 
ing popular, along with rosewood. Ad- 
ditionally, paint finishes are beginning 
to appeal to many music lovers wanting 
something different. 

Grille fabrics are no longer limited 
only to natural -fiber cloth. Plastics are 
the word today. Plastic in "cloth" or 
foam form. The foam grilles are not 
merely flat panes across a speaker sys- 
tem front -more often they are carved 
into a variety of patterns, geometric or 
free -form, for a sculptured effect. 

Speaker size, once the measure of a 
speaker's sound reproduction qualities, 
is no longer the criterion. Today's speak- 
ers produce top sound from one- cubic- 
foot rectangles, and from 61/2-ft. high 
columns such as the Epicure 1000. 
However, the trend is gradually toward 
larger housings, for a variety of reasons, 
one prominent one being the status ap- 
peal of large speaker models, not un- 
like the status appeal of big deluxe cars 
compared to the compact models. 

Showoffs. The visibility of speaker 
systems today is considerably different 

Loudspeakers are getting better, using new materials and techniques. 

CIRCLE 62 ON READER SERVICE COUPON 

Pioneer HPM -200. The tweeter and super 
tweeter of this unit are high -polymer 
molecular film cylinders instead of cones. 
Price, $500. 

CIRCLE 61 ON READER SERVICE COUPON 

Allison Model One. Six drivers are fea- 
tured in the Allison One, a triangular col- 
umn system priced at $360. 

CIRCLE 60 ON READER SERVICE COUPON 

Jennings Contrara R. Contoured corners 
highlight the cabinetry of this two -way 
model, retailing for $125. 
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of Loudspeakers 
than a decade ago. Today's home decor 
does not try to hide speaker systems as 
it did in the past. Today's speaker sys- 
tem is more often placed for high, or 
even dominant visibility in a room set- 
ting. Speakers today are something to 
show off rather than hide. This is quite 
evident in their overall appearance. 
Many systems combine wood and grille 
materials tastefully, in the manner of 
furniture as a combination of wood 
and fabrics. In effect, today's speaker 
systems are designed to be furniture, a 
part of home decor, not an intrusion 
on it. 

On the other hand, many new speak- 
ers are also designed for the audio- 
phile who likes to see the inside of the 
system and to show the world the 
drivers in his systems. You can show off 
the makeup of most of today's models 
merely by lifting a top section off, as in 
the case of the ESS and Ohm models, 
or releasing a velcro- attached grille 
panel. Many audio buffs like to operate 
their speakers with the drivers exposed. 
Some do it while fantasizing that they 
are sound engineers listening to studio 
monitors -whose drivers are generally 
visible. As a result, some speaker mount- 

ing boards are finished to match the 
outer shell of the housing for a neater 
look. 

Main trends. There are two main 
trends underlying today's speaker sys- 
tems. One is accurate sound reproduc- 
tion, the other is better dispersion. At 
one time manufacturers tried to put out 
speaker systems that had a sound "per- 
sonality," which meant that the sound 
they produced had certain character- 
istics. Some makers aimed for a mellow 
sound, others a bright sound, some a 
soft sound, each of which gave certain 
individual musical instruments or in- 
strumental voicings a certain color. This 
color appealed to many people in the 
past, but today it is a no -no. Today's 
speaker systems aim for uncolored 
sound, and the finest speakers have no 
personality. They are, in effect, sonical- 
ly invisible, having virtually no effect 
on the sound but to recreate it as nearly 
like the original as possible. In today's 
test labs the trend is to rate speaker 
accuracy on a percentage basis -the 
higher the figure the better. 

Relative to dispersion, the trend is to 
broaden it. This is being accomplished 
in a variety of ways. In some cases two 

or more tweeters are clustered so they 
radiate forward, sidaways, upward, 
backward, and even downward to some 
degree, to eliminate that old bugaboo 
"beaming "; narrow sound propagation. 
In two of the three new approaches 
mentioned earlier, ESS and Pioneer, 
horizontal dispersion figures of 120 and 
270 degrees, respectively, have been at- 
tained by the tweeter elements. The 
third, Ohm, achieves 360- degree disper- 
sion for the full frequency range. Bose, 
the pioneer of broad -dispersion speaker 
systems, gets the illusion of 360 -degree 
dispersion in its trend -setting, oft -copied 
Model 901, a direct /reflecting model 
which utilizes the walls of a room to 
achieve a kind of concert hall listening 
effect. Epicure in its 61/2-ft. high col- 
umn, Model 1000, achieves 360 degrees 
of horizontal dispersion, as does JBL 
in its Aquarius Q, a 31/2-ft. high col- 
umn. Omnidirectional sound in both 
the vertical and horizontal planes is also 
attained by JVC in its pedestal- mounted 
VS -5313 spherical system, and by De- 
sign Acoustics in its 12 -sided Model 
D -12. 

Bass Reflex. While most of the mod- 
els described are acoustic suspension 

CIRCLE 59 ON READER SERVICE COUPON 

ESS amt 1A. A tweeter using pleated film 
instead of a cone is featured in this unit, 
priced at $396. 

i 

CIRCLE 58 ON 
READER 
SERVICE 
COUPON 

MID 

JVC VS -5313. Omnidirectional sound is 

achieved via the use of eight drivers 
mounted in a spherical housing. Price, 
$229.95. 

CIRCLE 57 ON READER SERVICE COUPON 

Technics T -400. Heavy "sculpturing" pro- 
duce a three -dimensional grille in this 
four -way speaker system priced at $279.95. 
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®/I@ CHANGING SPEAKER WORLD 

types, the reflex type speaker system, 
the earliest form of speaker enclosure, 
is enjoying a comeback. In the acoustic 
suspension system (developed by 
Acoustic Research in the mid 1950s, 
and subsequently adopted by most other 
speaker makers since then) the en- 
closed air is used as spring to provide 
a restoring force for the speaker cone. 
Thus, a small enclosure can produce 
solid, linear bass down to the lowest 
audible frequencies. The trade -off for 
small size is that higher amplifier power 
is needed for driving the system. Reflex 
systems do not absorb the back wave 
of the cone; instead it is returned via a 
vent or duct to augment the sound from 
the front. The reflex approach is more 
efficient, and low power can often pro- 
duce "large" sound. The tradeoff is 
that a larger housing is required. 

One reason for the new popularity of 
the reflex approach is that with ad- 
vances in technology it is possible to 
make a highly efficient, big- sounding 
reflex system in bookshelf size. Another 
is that with four -channel sound becom- 
ing a sonic reality, bass reflex speakers 
are often chosen because they can op- 
erate on less amplifier power, permitting 
the purchase of lower -cost quadra- 
phonic receivers or amplifiers. While 
the acoustic suspension concept may 
lose some popularity in the future, it 
will continue to be the dominant force 

in the industry, say the experts. One 
reason, they note, is that acoustic sus- 
pension models are generally less costly 
to build. 

Recent Advances. Recently three 
companies have come up with the clos- 
est advance to what might be called a 
breakthrough in speaker technology - 
ESS, Ohm and Pioneer. Let's take a 
look at what they've wrought . . . 

ESS, Inc., uses the Heil air motion 
transformer in its speaker systems. This 
device, invented by Dr. Oskar Heil, is 
essentially a mid -range /tweeter unlike 
anything in the world of sound repro- 
duction. It is composed of a six -pound 
magnet structure which encases a dia- 
phragm that is activated by the magnet 
to produce sound. The diaphragm is a 
grid of parallel conducting strips em- 
bedded in plastic film, gathered into nar- 
row pleats. These pleats have a con- 
ducting strip on each face of the fold. 
When an audio signal passes through 
the conducting strips, they move so as 
to vary the spacings between the pleats, 
causing them to inhale and exhale air 
from the folds between them, as op- 
posed to the pushing action of the cone 
in a regular midrange /tweeter. This 
method of transferring the energy mov- 
ing the diaphragm achieves large, rapid 
air movement with very small dia- 
phragm movement. The ratio attained 
by the Heil unit is five to one, that is, 
the diaphragm needs to move only one 
fifth as far as a conventional pushing 
cone to equal its air movement. ESS 
claims a frequency response of 35 to 
25,000 Hz, plus /minus 3 dB, for its 

model amt 1 A, a system incorporating 
the Heil driver. 

The heart of the Ohm speaker system 
is a driver unit invented by the late 
Lincoln Walsh. Basically, its shape is 
that of a large electrodynamic driver, 
superficially resembling a woofer with 
an exaggeratedly deep cone, mounted 
face down on top of a large enclosure, 
"wrong" side out and magnet up. The 
tapered cone itself is made of metal 
foil (titanium and embossed alumi- 
num). Acoustic output is produced by 
pulsating the cone radially, with every 
portion of its surface moving in simul- 
taneously and out simultaneously, in 
phase with the input audio signal. This 
output is called "coherent" sound since 
it is analagous to coherent light as pro - 
duckd by a laser. The sound is a com- 
bination of both direct and omnidirec- 
tional, with dispersion throughout all 
360 degrees. Frequency response is a 
claimed plus /minus 4 dB from 25 to 
20,000 Hz with an unequalized input; 
flatter with equalization. 

A new development from U.S. Pio- 
neer Electronics is a high -polymer film 
tweeter /super tweeter combination used 
in the firm's new HPM -200 five -element 
speaker system. The combination con- 
sists of a three -inch super tweeter 
mounted atop a six -inch tweeter. The 
individual units are composed of vapor - 
deposited aluminum- coated high -poly- 
mer film with a polyurethane inside 
backing, all wrapped around a cylinder. 
The cylinder contains glass wool as a 
sound absorber. When audio signal volt - 

(Continued on page 90) 
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Empire Jupiter 6500. A weatherproof high 
impact plastic housing permits this three - 
way gloss -white system to be used out- 
doors as well as indoors. Price, $139.95. 

CIRCLE 55 ON READER SERVICE COUPON 

MicroTower Model MT2 from Epicure 
Products Inc. features speakers on four 
planes, for omnidirectional sound dis- 
persion. It sells for $129.95. 

CIRCLE 54 ON READER SERVICE COUPON 

Dahlquist DQ -10. Individual baffles are 
used for the five drivers used in this panel 
model. Price, $395. 
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S As most of you CB'ers know, I 

have always considered the high power 
walkie- talkie to be one of the most 
flexible rigs. Plug in a PTT mike and 
the mobile whip's transmission line and 
you can have a high performance rig 
right on the car seat; one you can easily 
pull out for field use. Carry it on a 
shoulder sling and it's a personal com- 
munications system. 

But walkie- talkies do have their lim- 
itations, the most important one being 
itty -bitty connectors for the external 
equipments: connectors that easily be- 
come intermittent through a bit of cor- 
rosion or dust. Also, many W -Ts do not 
have the most efficient antennas-most 
are base loaded telescopic whips, 
though a few W -Ts do have efficient 
center loaded antennas. 

I have often wondered why someone 
The Midland 13 -861 mobile Citizens Band trans- 
ceiver is made by Midland Electronics Co., Box 
9032, K City, MO 64141, and Is priced at 

6164.95. Circle No. 75 on the Reader Service Card 
for more information. 

by Kathi Martin, KGK3916 

Rathi's 
CB Carousel 

didn't take an ordinary mobile sized 
rig and convert it into a portable, com- 
plete with battery pack, hand micro- 
phone, efficient antenna and carrying 
case. Whenever I got a chance to speak 
to a CB manufacturer about a "univer- 
sal portable -mobile" the usual answer I 

got was the typical mobile was too large 
because of the internal speaker, the 
few add -on battery packs were too 
heavy, or just "the idea won't sell ". 

Well, someone up there must like 
me, or at least heard my pleas, because 
Midland has come out with a rig with 
every feature just as I would have de- 
signed it. Fact it, I'm looking for a tag 
or nameplate that says "Inspired by 
Kathi Martin ". 

To keep up with the boss features of 
Midland's Model 13 -861 it's best you 
refer to the photographs as I describe 
them, because most haven't been seen 
before. 

On the Outside. To start with, the 
basic package is a complete 23 -chan- 

MICROPHONE/ 
SPEAKER 

BATTERY 
PACK 

CHECK 
LITE 

SWITCH 

LARGE 
MOBILE 
MOUNT 

f 

f!` 

} 
VOLUME 

CONTROL, 
ON /OFF 

CLIP FOR 
PORTABLE 
ANTENNA 

23- 
CHANNEL 

SELECTOR 

SQUELCH HI /LO 
CONTROL POWER 

SWITCH 
This is what you see when you 
open the carton. It looks a lot 
like any other mobile rig except 
for a humpbacked leather case 
and a permanent microphone 
clip mounted on the case. The 
hump contains an AA portable 
battery pack. 

nel subminiature mobile rig measuring 
only 43 /a -in. wide x 2 -in. high x 71 /2 -in. 
deep hack to the end of the antenna 
connector. It is also unusually light. 
The front panel looks more or less like 
any other 23- channel mobile rig, with 
a channel selector, volume control, 
squelch control and a small meter with 
S,RF and battery- condition scales. (The 
S and RF scales have relative calibra- 
tions; the battery scale is red -green.) 
The only obvious differences one the 
front panel are two miniature switches 
labled Check Lite and Hi -Lo. Both 
switches are power- saving devices I'll 
explain later. 

Turn the rig around and you'll see 
some obvious differences on the rear 
apron. First, in addition to the usual 
RF- output jack there is a small plastic 
shelf with a screw- connector at right 
angles to the RF jack: this is the mount 
for a portable antenna. You'll find a 
remote speaker jack (this is usual), and 
a DIN socket for the 13.8 volt (car 
battery) power source (this is also usual 
though DIN connectors are rare on CB 
gear). Then you find another socket 
labeled Battery Power 12V. Two power 
sockets? Yup! The 13.8 volt socket is 

for using the car battery; the pilot lamp 
that also serves as the channel selector 

ANTENNA BATTERY 
SWIVEL BACK 

REMOTE 
SPEAKER 

JACK 

POWER CORD CAR BATTERY 
FROM 12V JACK 
SOURCE 

Turn the rig around and the back end 
looks conventional except there's also a 

12 -volt socket into which the battery pack 
is plugged, and there's a portable antenna 
swivel in addition to the usual antenna 
jack. 
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SMALL 
MOBILE 
MOUNT 

1 

Remove a couple of screws and you git 
two pieces: the case (not shown) and a 

complete miniature mobile transceiver. An 
extra, larger, mobile mounting bracket is 

mounted in your vehicle. 

Slip the complete package out of the mo- 
bile mount and it's a ready -to-go portable. 
Note the loading coil on the antenna 
which winds up in the center (center load- 
ing) when the whip is fully extended. Just 
one more reason why this portable puts 
out a Big signal. The antenna can be un- 
screwed from the swivel when mounted 
in a vehicle, but it's not necessary. Note 
how the microphone clips to the side of 
the case. 

58 

indicator will turn on with the rig when 
the 13.8 volt socket is used. Battery 
packs are plugged into the 12 -V socket, 
which does not feed the pilot lamp -to 
conserve every milliamp of battery 
power. To see what channel you're 
tuned to (if operating in the dark) you 
depress the Check Lite switch on the 
front panel. 

The Hi -Lo switch is another battery 
saver. If you're working at close range 
and don't need full power output you 
simply flip the Hi -Lo switch, which cuts 
the output power to 25 percent of its 
normal value, adding many hours of 
service to the battery pack. You can 
also use the Hi -Lo switch when work- 
ing the rig off a car battery, but it isn't 
necessary. 

The speaker? That's the microphone; 
a small one about 13/4-in. in diameter 
such as you'll find in miniature mobile 
rigs. It does double duty, serving also as 
the microphone. Contrary to the usual 
honky or squawk -box sound quality 
you'd expect from a speaker -mike, this 
one really sounds good. 

Mounting H. Supplied with the trans- 
ceiver: is a small mobile mounting 
bracket that permits just the basic rig 
to be mounted under the dash. But in 
truth there is no basic rig because it is 
supplied in a leather case that also 
houses a battery pack of 8 or 9 AA 
flashlight batteries or rechargeable 
Nicads. The pack has cutouts and con- 
nections for a battery charger, a mobile 
antenna, a built -in microphone hanger 
and shoulder sling connectors. And 
when you look deep down in the ship- 
ping container you'll find another 
slightly larger mobile bracket. 

Installed in the case the rig is just 
about the same size, just an extra inch 
higher to allow for the batteries. The 
battery pack cable plugs into the 12 -V 
socket on the back of the transceiver. 
The extra mobile mount permits the 
entire package to be mounted under the 
dash. Simply plug in the car's power 
cable and the mobile transmission line 
and the Midland 13 -861 is a mobile rig. 
Pull the power cable and antenna con- 
nector and release the two mobile brack- 
et screws and unit is instantly a portable 
complete with a center -loaded tele- 
scopic whip (which can be quickly se- 
cured or removed from the package). 
Clip on the shoulder sling which is 

supplied with a soft shoulder pad like 
you find on camera straps and you have 
a walkie- talkie, one with all the weight 
except the mike out of your hands. Be- 
cause of the flat, oversize back end 
when the rig is in its battery case, it can 
easily stand upright on the ground, on 
a car roof, or a boat deck. And if you're 
on the side of a mountain, or anywhere 

else you can't find a level surface, you 
simply let the rig lie down any way you 
can because the whip has a universal 
swivel at its base. No matter how the 
rig is positioned (except on its back) 
the antenna can be oriented vertically. 
Featurewise the Midland 13 -861 is 
everything I always asked for and was 
told couldn't be done. Next time some 
manufacturer's rep tells me something 
can't be done I'm going to pull out my 
13 -861 and say, "You told me this 
couldn't be done either." 

On the Bench. As for performance, 

The battery pack holds eight flashlight bat- 
teries or ten Nicads. Two fillers are pro- 
vided for use with flashlight batteries. But 
read the story to see why I suggest you use 
nine batteries and one filler. 

it's what you'd expect from a decent 
miniature mobile rather than the usual 
walkie- talkie, and that's the way it 
should be because the 13 -861 is ba- 
sically a mobile rig in a portable case. 

Working off the car's electrical sys- 
tem (13.8 volts) the Midland 13 -861 
put out a solid 4 watts into a 50 ohm 
load with the power switch set to 
Hi. With the switch set to Lo the out- 
put was 1 watt. A typical voice level 
( -22 dB) produced 85 -100 percent 
modulation, and even though a speaker 
is used for a microphone the sound 
quality is really good. There is, how- 
ever, no 100 percent modulation limit- 
ing, which seems to be characteristic of 
many modern CB transceivers we've 
nm through a /e's test lab. 

Normally, 8 AA flashlight batteries 
or 10 Nicads are used: two dummy fill- 
ers are provided when using flashlight 
batteries. Trouble is, when you add up 
the voltage from 8 flashlight batteries 
you get 12 volts, not the 13.6 to 13.8 
you get from a car with the engine run- 
ning. With a 12 volt supply the output 

(Continued on page89) 
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 Hello out there in radioland! Did 
cold weather catch you with a lot of 
antique radios waiting to be restored? 
Most of us take advantage of the sum- 
mer vacation months to look for radios, 
speakers, etc. and then restore them 
during the long winter months. 

A group of antique radio collectors 
in and around Winston- Salem, NC are 
attempting to form a collectors club. It 
will be affiliated with the AWA. They 
held their first annual summer meet in 
July and my wife and I attended it as 
part of our vacation. They had an ex- 
ceptionally fine turnout of over 90 
interested persons. On Saturday morn- 
ing visitors were registered and then en- 
joyed the displays of old radios, tubes, 
and speakers. In the early afternoon a 
flea market supplied many fine items 
for sale or trade. Late in the afternoon 
there were slide shows, one of which 
concentrated on loudspeakers and was 
conducted by Paul Klipsch, inventor of 
the Klipschorn (in the 40s) which 
many people believe is the best loud- 
speaker available. An evening buffet 

by James A. Fred 

was well attended (over 60 people), af- 
ter which prizes were awarded for dis- 
plays and attendance. Wayne Nelson, a 
well known collector, was the main 
speaker. Our congratulations go out to 
the committee chairman, Lew Elias, 
and his helpers Val Valentine and Frank 
Owen. We are looking forward to at- 
tending another meeting there in 1976. 

The Shadowgraph. As we promised 
in our last column we are continuing 
our series on tuning indicators. This 
time we describe the Shadowgraph 
Tuning Indicator, which was built on 
the same principle as the milliammeter. 
When the station was tuned in properly 
the shadow was narrowest, and when 
the set was between stations the shadow 
was widest. I don't know how many 
radio set manufacturers used the 
Shadowgraph, but I do remember a 
Philco cathedral radio my father 
bought in 1932. In all my years as a 
radio repairman i don't remember any 
other brand of radio using it. 

Inside the Shadowgraph was an iron 
vane mounted on an iron disc, a coil 

of wire, and a ring magnet. With no 
current flowing through the coil the iron 
disc and the vane assumed a horizontal 
position because of the magnetic field of 
the ring magnet. There was a pilot lamp 
shining on the vane and on past it to a 
small translucent screen on the front 
panel where it cast a shadow of the 
vane. If current was flowing through 
the coil a magnetic counter field was 
produced. With a magnetic counter 
field equal to the ring magnet field the 
vane will assume an angle of 45 de- 
grees making a wide shadow. 

When a station is being tuned, the 
AVC (automatic volume control) volt- 
age increases as we approach resonance. 
At resonance, the AVC voltage is great- 
est and the plate current in each, con- 
trolled tube is lowest. This lower plate 
current flows through the Shadowgraph 
coil reducing the magnetic counter field. 
The iron vane now assumes a more 
horizontal position which results in a 
narrow shadow on the screen. To sum 
up the action of the Shadowgraph we 
can say that a weak signal makes a 

ATWATER KENT RADI 

\ + 

Here are five early radios entered in the Class 1 contest for regenerative receivers using 
three or less tubes at the meeting in West Lafayette, IN. 

This Atwater Kent Model Five was found 
in an attic in Greely, Colorado. It's one of 
the rarest of all antique radios. 
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Antique Radio Corner 

wide shadow and a strong signal makes 
a narrow shadow. 

Collecting World. Antique radio col- 
lecting has gone world wide. I am now 
corresponding with collectors in New 
Zealand, Australia, Japan, the Philip- 
pine Islands, Uraguay, Union of South 
Africa, France, Canada, and Great 
Britain. One of my most interesting 
correspondents is Tudor Rees of Bris- 
tol, Great Britain. Tudor has a store 
stocked with old radios, about 50,000 
vacuum tubes, parts and literature. He 
restores and repairs both home and au- 
tomobile radios. He publishes a month- 
ly newsletter and is forming a club for 
antique radio and wireless collectors. 
Collecting radios is on the increase in 
Great Britain and more collectors and 
radios are turning up every month. If 
there is enough interest we can include 
his address in the next revised Radio 
Collectors Fact Sheet. 

Books. Sometime ago I mentioned 
the Classic Radio Newsletter and its 
publisher, J. W. F. Puett. He is now 
publishing a book titled "Silver Ghosts" 
that is all about Scott Radios and E. F. 
Scott. The book will contain 70 pages 
and sell for $10.00. Many of you will 
think that $10.00 is quite expensive for 
a 70 -page book. Compared to a popular 
novel it is, but if you have ever checked 
prices in a printing shop you will think 
differently. Special interest books like 
"Restoring an Atwater Kent Model 40 
radio" and "Silver Ghosts" are expen- 
sive because of the limited number 
printed. 

A new British book has been pub- 
lished in two volumes titled "Story of 
Radio ", by W. M. Dalton. I have or- 
dered a copy of each and will make a 
report to you after I read it. 

Another publication available is "A 
Pocket Guide to Antique Radio Collect- 
ing". It's 16 pages and will fit into your 
shirt pocket. It was written for the be- 
ginning radio collector and it assumes 
the reader knows next -to- nothing about 
radios. Separate pages are devoted to 
different perods of time in which cer- 
tain radios were popular. Some of these 
are: Crystal radios; 1 tube regenerative; 
2 -, 3 -, 4 -, and 5 -tube sets; 3 -dial 
tuning; Early AC- operated radios; and 
Radios of the 30s. Other pages cover 
vacuum tubes, speakers, etc. Write to 
Antique Radio Press, P.O. Box 42, 
Rossville, IN, 46065, sending $1.00. 
It's postpaid. 

Mechanical Television. I would like 
to hear from collectors who have scan- 

Here's a brand most people never heard 
of before. It's a Klitzen, manufactured in 
Racine, Wisconsin in the early 1920s. This 
set won a prize at the West Lafayette, IN 
meeting. 

This early crystal receiver has no 
identification as to maker. It is housed 
in a beautiful rosewood cabinet. Can 
anyone tell me what it is-who made it- 
and when? Photo taken at the AWA -IHRS 
meeting in West Lafayette, IN. 

ning -disc television receivers made dur- 
ing the middle 20s because I have just 
acquired the scanning disc /motor as- 
sembly for one. It has no name and 
looks to be homemade. The book "Ra- 
dio Construction and Repairing" by 
Moyer and Wostrel has a chapter on 
scanning -disc television with complete 
directions on how to build one. I need 
the short wave receiver and the syn- 
chronizing amplifier to make it com- 
plete. If any reader has had experience 
in building or restoring a receiver of 
this type I would appreciate a letter 
from him. 

B/C Power Supply. In the July - 
August issue of e/e I presented a cir- 
cuit diagram for a simple B/C power 
supply. I have had several letters from 
readers concerning this supply. Some 
of the questions received are listed be- 

R F STAGE I F STAGE 

SIGNAL 
FROM 
ANTENNA 

B+ 
SCREEN 
GRI D 

AVC 

B+ 

.--_ TO 
DETECTOR 

SHADOW 
GRAPH 
COI L 

Schematic shows how a Shadowgraph 
tuning indicator was connected in the B 

plus return for the RF and IF stages. When 
strong signals came in the AVC signal was 
strongest, reducing the B+ current and 
narrowing the shadow on the Shadowgraph 
indicator. 

low with my answers. I am including 
this question and answer section be- 
cause I believe it is important to many 
readers who did not write in. 

Is the wire connected from the junc- 
tion RI to T1 a misprint? 
Yes, the artist accidentally added a wire 
here. There should be no connection 
between the junction of R1 -T1 and 
R2 -D 1 -I l . 

You list the secondary voltage of TI 
as 135 VAC, but my Stancor catalog 
sheet lists it as 125 VAC. Is this crit- 
ical? 
Actually this is my mistake. 125 VAC 
is the correct voltage. From a practical 
standpoint very little difference would 
be noted with the higher voltage. 

According to my math and Ohms 
law the 1 -watt Zener diodes are seri- 
ously overloaded. How about it? 
The original circuit diagram called for 

1 -watt Zeners. The only time the Zeners 
would be overloaded is when there is 
no load on the power supply. When fig- 
uring the size of the current -limiting re- 
sistor (in this case it is the indicator 
lamp Il) you add 10% to the load cur- 
rent. The Zener takes the difference be- 
tween what the load takes and 110% 
of the load current. In other words if 
your load draws 30 mA, the total cur- 
rent is assumed to be 33 mA. With a 
30 mA load the Zener passes 3 mA. If 
the load goes down to 10 mA the Zener 
will pass 23 mA. The power rating of 
the Zener is the current passed by it 

(Continued on page 90) 
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THREE 

SHORTCUTS 

TO YOUR 

FIRST 

SHORTWAVE 

ANTENNA 
by Hank Scott 

gI( GINNERS to the shortwave listen - 
ing (SWL) hobby have no diffi- 
culty in obtaining good receivers, 

either budget jobs or gold -plated spe- 
cials, when starting their first listening 
shack. Putting up antennas is their 
downfall. 

Antenna theory is beyond the grasp 
of most novices. It is very complex at 
the beginning and rapidly becomes in- 
comprehensible as different antenna 
types are introduced. So, why not take 
a shortcut approach to your first anten- 
na installation. Get your new receiver 
pulling weak signals as you pile up lis- 
tening hours with exotic DXing. What 
about antenna theory? It'll come if you 
work at it by reading theory books, but 
in the meantime here are three record- 
ed case histories to low -cost antenna 
shortcuts which may be profitable. 

Case No. 1 -The Dangler. Harry is 
a youngster I met while giving a talk to 
the local high school student body dur- 
ing Science Fair Week. Harry was fas- 
cinated by the idea of English language 
newscasts from far -away places, so he 
bought a Realistic DX -160 receiver and 
set up a listening corner in his upstairs 
room in his folks' Colonial -style house. 
For an antenna, he dangled an odd 
length of wire out the window, letting it 
drop to the ground. The BBC and Ra- 
dio Moscow came in fine except on 
rainy nights. In fact, it was a rainy 
evening when he rang my doorbell for 
help. 

Harry's long wire was long and that's 
all it had going for it. It was vertically 
polarized (wrong) by hanging down 
and shorted out to ground (not good 
either) on damp nights. What Harry 
needed was a length of wire extended 
from the window to a distant pole. out- 
building. garage, or tree. In Harry's 
case, some sturdy trees outlined the 

houses's property line and he could run 
a 60 -foot antenna with no difficulties. 
The antenna pointed due North -West 
and in his area of the U.S. was able to 
pull in Europe, North Africa, and the 
Near East with ease. Here's how we 
went about licking Harry's problem. 

First. I told Harry that a good long - 
wire antenna should be at least 30 to 
100 feet long for good reception per- 
formance on 2 to 30 megaHertz 
(MHz). As mentioned earlier, a 60 -foot 
run was possible. A sturdy tree was 
selected because it hardly swayed in 
strong winds at the 20 -foot level where 
the antenna would be secured. Some 
slack (one foot of droop) was left in 
the antenna to compensate for tree 
sway and strong winds. Harry's anten- 
na details can be seen in Fig. 1. 

Antenna wire and antenna long wire 
kits are available everywhere. Harry 
actually used the Radio Shack short- 
wave antenna kit (278 -758) which con- 
sists of 75 feet of bare copper antenna 
wire, 50 feet of lead -in wire, four in- 
sulators, and instructions. Harry had no 
trouble at all getting the antenna up. 

Harry was a little smarter than me. 
He remembered to protect against light- 
ning. Since shortwave lightning arrester 
kits are usually not available locally, 
Harry made do with lightning ar- 
rester parts made for TV. The parts 
available from Radio Shack include the 
arrester (15-911), ground rod (15- 
530), 40 feet of aluminum wire (15- 
035), and other small parts. The TV 
arrester has two screw -tight terminals 
with star washers for the 300 -ohm TV 
line, however Harry only used one for 
his antenna and the other was left un- 
used. The whole lightning installation 
bit came to about $5.00. That's cheap. 
To bring the antenna lead -in into the 
house, Harry used a "Wall -Thru" tube 
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(Radio Shack 15- 1200). 
Now I don't see much of Harry. 

Mayfbe once in a while he's at the 
Pizza joint with a date, but you can be 
sure Harry's getting a lot of DXing and 
veries every week. 

Case No. 2 -The Specialist. I've 
known Mort for over 20 years. We 
knocked about through high school and 
somehow the paths of our lives are 
forever crossing. At one such juncture, 
Mort invited me to his home to see his 
new shortwave listening shack which 
sported a brand -new freshly assembled 
Heath GR -78 receiver. The GR -78 is a 
hot receiver. Unfortunately, I couldn't 
say the same for Mort's antenna. Mort 
was always inclined to specialize, and 
he had rigged up a dipole antenna with 
300 -ohm TV antenna lead -in wire. Mort 
wanted to log the 41 -meter band and 
found it offered poor reception in his 
area. Besides, the noise was too high. 
He was asking, if not pleading, for ad- 
vice. 

First of all, I told Mort that dipole 
antennas are cut to exact dimensions 
for specific frequency bands as shown 
in Fig. 2. The dipole consists of a wire 
of a specific length which is cut in half. 
At the mid -point and both ends, each 
half of the wire is insulated from each 
other and insulated from ground. The 
lead -in cable from the antenna is ac- 
tually two wires, and it's best to use a 
73 -ohm coaxial cable (coax) because 
it is inexpensive and commonly avail- 

Dipole Overall Length 
for the Shortwave Broadcast Bands 

Band 

120 

Frequencies 
(kHz) 

2300 -2495 

Mid- 
Frequencies 

(kHz) 

2397.5 

Length 
(feet - 
inches) 
195 -2 

90 3200 -3400 3300 141 -10 
75 3800 -4000 3900 120-0 
60 4750 -5060 4905 95 -5 
49 5950 -6200 6075 77-0 
41 7100 -7300 7200 65-0 
31 9500 -9775 9637.5 48-7 
25 11700 -11975 11837.5 39-6 
19 15100 -15450 15275 30-8 
16 17700 -17900 17800 26-3 
13 21450 -21750 21600 21 -8 

Coax Lead -in Cable 
Cable Type Typical Ohms 
RG-il! U 
RG-59/U 
RG-59A / U 
RG-59B/U 
F-11 / U 
F-59/U 

75 
73 
75 
75 
75 
73 
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LONG -WIRE ANTENNA 
( 30 TO 100 FEET) 

INSULATOR (2) 

SPLICE AND SOLDER 
CLOSE TO INSULATOR 

AT LEAST 15 FEET 
ABOVE GROUND 

Fig. 1. Harry had it made after he put up 
this simple long -wire antenna. 

LIGHTNING 
ARRESTER 

GROUND ROD 

LEAD- IN 
WIRE 

SHORTWAVE 
RECEIVER 
ANTENNA 

TERMINAL 

#8 
ALUMINUM 

GROUND 
WIRE 

oIIIIIItC 

INSULATOR (3) 

L/2 

L (LENGTH IN FEET) 

CENTER ---11".1/4-!. oolitic 
CONDUCTOR 4 

COAX LEAD -IN 
CABLE 

L /2 

#8 
ALUMINUM 

GROUND 
WIRE 

Fig. 2. If you want the kind of DX Mort is 
getting, put up a tuned dipole antenna. 

SHIELD 

STATIC DISCHARGE 
UNIT 

TO RECEIVER 
ANTENNA 
TERM INAL 

GROUND ROD 

able. Without getting into theory, let me 
say that a 73 -ohm coax lead -in cable 
"matches" a dipole antenna with less 
signal loss than does a 300 -ohm TV 
twin -lead cable. On the design board, 
dipoles have a 75 -ohm impedance and 
match pretty well into 73 -ohm coaxes. 
The 300 -ohm cable Mort was using was 
a bust. 

The equation for determining the 
overall length for a dipole antenna at a 
given frequency is determined by divid- 
ing the given frequency in kiloHertz 
into the number 468,000. Or, as seen 
in the text books: 

L = 468,000 
f 

Where L is the overall length of the 
dipole in feet and f is the desired re- 
ception frequency in kiloHertz (kHz). 
I computed the overall length for dipole 
antennas to receive the international 
shortwave broadcast bands using the 
mid -frequencies of each band and listed 

them in a table that appears on this 
page. 

When buying materials for a dipole 
antenna, wire and insulators are the 
same type as required for the long wire 
antenna. The lead -in coaxial cable 
should be RG -59 /U or RG -1 l /U, each 
of which exhibits 73 -ohms impedance. 
Stay away from unknown coax types or 
those with different impedances (ohms). 
As a guide, a table given on this page 
lists commonly available coax cables 
and their impedances. Any coax ex- 
hibiting an impedance in the 70's is 
good for the purpose. Let price dictate 
your selection. 

I did not forget the lightning arrester 
in Mort's antenna. At the window, out 
of reach of the rain, I installed a Radio 
Shack coax static discharge unit (21- 
1049) . This gadget requires PL -259 
connector on the coax lead -in cable. 
It's worth the trouble. A grounding 
screw on the connector attaches to the 

(Continued on page 92) 
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GETf ING THE ÑESSRGE THROUGH 
How a dead carrier can talk, sing, and even dance. 

ONE IF BY LAND, and two if by sea 
" says the famous poem by 

Longfellow commemorating the 
midnight ride of Paul Revere in April 
of 1775. Reveré s fellow patriot, who 
hung the two (if by sea) lanterns in the 
steeple of the Old North Church of 
Boston 200 years ago, was engaged in 
communicating by modulation, just as 
surely as today's CBer who presses the 
PTT switch on his microphone. For 
modulation simply means variation, or 
change -and it's modulation, whether 
you're changing the number of lanterns 
hanging in a church steeple, or using 
electronic circuitry to change the radio 
wave emitted by an antenna in accord- 
ance with your voice. 

All communication is by modulation. 
For centuries, the American Indians 
sent messages by "modulating" a smoke 
stream with a wet blanket, and primitive 
tribes have long communicated by mod- 
ulating the beat of their jungle drums. 
Later, semaphore flags were used to 
send messages by modulating their po- 
sition. Even these words you are read- 
ing can be considered modulation of 
the surface of a piece of paper with 
spots of ink. 

But almost all of today's long -dis- 
tance instantaneous communication is 
carried out by modulating radio waves. 
In fact, this means of communicating 
is now so commonplace that even the 
Man the Street unknowingly refers to 
modulation when he speaks of "AM" 
and "FM ". These familiar abbrevia- 
tions stand for Amplitude Modulation 
and Frequency Modulation, respective- 
ly, and refer to the two common meth- 
ods of changing a radio wave to make 
it broadcast words or music from one 
place to another. 

Introducing the Carrier. A radio 
wave broadcast from the antenna of a 
transmitter is, in the absence modula- 
tion by speech or music, an unchanging, 
constant sine wave, as shown in Fig. 1. 

It is as constant and as unchanging as 

I 

ONE 
J ̂ 

COMPLETE 
CYCLE 

I 

AMPLITUDE 
TIME 

Fig. 1- Unmodulated carrier (RF) wave. 

by Norman Crawford 

the steeple of the Old North Church, 
and conveys no more information than 
a steeple. It simply gives you some- 
thing to monitor for the possible later 
appearance of a signal. 

Just as the steeple was a support or 
carrier on which to hang the informa- 
tion- giving lanterns, so the radio wave 
becomes the carrier upon which the 
speech or music is "hung ". In fact, the 
unmodulated wave is usually referred 
to as the carrier. 

The carrier may be shown as a sim- 
ple sine wave, as in Fig. 1. 

The height, or amplitude of the wave, 
indicates the strength of the signal, 
while the time it takes the wave to 
complete a certain number of cycles de- 
termines the spot on the radio dial 
where the signal will be received. For 
example, as shown in Fig. 2a if it takes 
only a millionth of a second for the 
carrier to complete seven cycles, then 
it will complete 7,000,000 cycles in one 
second, and the signal will appear on a 
receiver's dial at the 7,000,000- cycle- 
per- second (7- megahertz) point, which 
is on the edge of the 40 -meter ham 
band. Such a carrier has a frequency 
of seven MHz. 

On the other hand, a carrier taking 
longer to complete the same number of 
cycles -say, seven cycles in 10 millionths 

I MILLIONTH 
OF A SECOND 

7 CYCLES IN ONE 
MILLIONTH OF A SECOND 
=7 MILLION CYCLES 
PER SECOND ( =7 MHz) 

.. V J J J o 

I 234567 
10 MILLIONTHS 
OF A SECOND 

7 CYCLES IN TEN 
MILLIONTHS OF A 
SECOND= 700,000 
CYCLES PER 
SECOND ( =700 KHz) 

100th SEC -0. 

7 CYCLES (OFF THE PAGE) 

IN . th SEC . 700 Hz 
100 

(NOT DRAWN TO SCALE) 

Fig. 2 -Three different frequency waves. 
700 Hz (bottom) is partial, not drawn 
to same scale as the two higher fre- 
quencies. 
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of a second (Fig. 2b) -would com- 
plete only 700,000 cycles in one sec- 
ond, and would be found on the dial at 
700 kHz (700 thousand Hertz), which 
is in the standard broadcast band. 

As can be seen from the above num- 
bers, carrier frequencies are normally 
very high -much higher than the speech 
or music (audio) frequencies which we 
will cause the carrier to carry. For ex- 
ample, when a flutist plays the note F 
above middle C, he produces vibrations 
in the air which can be visualized as 
in Fig. 2c. Here, the time for 7 vibra- 
tions is only one fiftieth of a second, 
which is a frequency of only 350 cy- 
cles per second (350 Hertz). 

But a constant (unchanging) carrier 
wave conveys no information. Some- 
thing about the wave must be varied 
(modulated) to convey information to 
the listener. What can be changed, so 
that the listener can recognize that a 
signal has been sent to him? 

AM and FM. Looking again at Fig. 
1, you can see that a carrier has two 
obvious characteristics -its height, or 
amplitude, and its frequency. Changing 
either of these can cause a receiver to 
recognize that a message has been sent. 
If the amplitude is changed, we call it 
amplitude modulation, or AM. If the 
frequency is changed, we call it fre- 
quency modulation, or FM. 

A very simple type of AM is shown 
in Fig. 3. Here the amplitude of the 
carrier wave has been changed sudden- 
ly to half its former value. 

This change in amplitude is a sim- 
ple form of AM, and can convey simple 
messages. If Paul Revere had been a 
CBer, he could just as easily have pre- 
arranged a code signal which said ". . . 

one drop in carrier amplitude if by 
land; two drops in carrier amplitude if 
by sea . . ." and served the American 
cause just as well (though Longfellow's 

ORIGINAL 
AMPLITUDE IIIIIIIII'l'1'1 

NEW 
AMPLITUDE 

Fig. 3- Simplified amplitude modulation of 
the RF carrier wave. 
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uu 
1111 r r 

ORIGINAL RADIO 
FREQUENCY (7 MHZ) NEW RF (3.5 MHZ) 

Fig. 4- Simplified frequency modulation of 
the RF carrier wave. 

ORIGINAL 1.. 
RADIO 
FREOUENCY k----NEW RF 

9 8 7 6 5 4 3 2 RECEIVER 

FRED -MHZ DIAL 

Fig. 5 -If the frequency modulation were 
a simple change from one RF carrier 
frequency to another, an AM receiver 
could receive it if retuned. 

poetry might have suffered). 
The other obvious characteristic of 

the carrier wave of Fig. 1 is its fre- 
quency. We can also modulate this 
characteristic, as shown in Fig. 4. Here, 
instead of a sudden change in ampli- 
tude, there is a sudden change in fre- 
quency, from 7 MHz to 3.5 MHz. This 
is a very simple form of FM, and can 
also be used to convey simple messages. 
Since the drop in frequency represents 
a shift in the carrier's location on the 
dial, as shown in Fig. 5, two receivers, 
one tuned to 7 MHz and the other to 
3.5 MHz, could detect this shift in 
frequency, and the listener could inter- 
pret it as a signal, according to a pre- 
arranged code. 

What's PM? While the Man in the 
Street has made AM and FM house- 
hold phrases, these modulation meth- 
ods are only two of the three ways a 
radio frequency carrier wave may be 

modulated. The third method, Phase 
Modulation, or PM, although virtually 
unknown to most people, is nonetheless 
extremely important in such fields as 
data transmission and color television. 

Phase modulation can be visualized 
as in Fig. 6. Here, neither the ampli- 
tude nor the frequency is varied, but 
the carrier is made to pause for a mo- 
ment, and then to continue as a sine 
wave slightly delayed from the original. 
This delay is called a phase shift. Phase 
shift is usually measured in degrees. A 
phase shift equal to the time needed 
for an entire cycle is 360 °. In the 
sketch, a sudden phase shift of about 
70° (less than a quarter cycle) is in- 
dicated. By suitable receiver circuitry 
(found in every color TV receiver), 
this sudden change in phase can be in- 
terpreted as a signal. In color TV, it 
might represent a shift in hue from 
green to yellow. 

Amplitude Modulation -A Closer 
Look. The sudden drop in amplitude 
shown in Fig. 3 is a good way to show 
the general scheme of AM, but it fails 
to tell us very much about how AM is 
used, every day, in our AM receivers 
and CB rigs. Here there are (hopefully) 
no sudden shifts in carrier amplitude, 
but instead, there is a remarkable re- 
creation of speech and music from a 
distant transmitter. How is this done? 

To explain, let us assume that our 
flutist stands before a microphone in a 
broadcasting studio, ready to play his 
350 -Hz F- above -middle -C. Let's also 
assume that the broadcasting station is 
assigned a carrier frequency of 700 
kHz. Figure 7 shows how the carrier 
wave will appear just before the flutist 
plays, and just after he begins. 

As you can see, the 350 -Hz audio 
tone from the flute causes the ampli 
tude of the carrier to rise or fall in ac 

FLUTE PLAYING 
SOFTLY 

IIIIIIIIIIIIIIII I 
1 

ttt r 1101 1111 III 
v\ 

Fig. 8-Smaller audio signal modulates the 
RF carrier wave less. 

LESS INTENSE 
MODULATION 

FLUTE PLAYING 
LOUDLY 

II 11111 111 11 II I 

111 \111111 I+'I 1 II 
Fig. 9- Louder audio signal (sound) modu- 

lates the RF carrier wave to maximum. 

CARRIER GOES 
TO ZERO FOR AN 
INSTANT 100% 
MODULATION 
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1.AA . . . . . 
ORIGINAL 

PHASE NEW 
PHASE 

Fig. 7 -The audio signal (sound) modulates 
the RF carrier wave. 

Fig. 6- Simplified phase modulation of the 
RF carrier wave. 

AUDIO SIGNAL 
FROM 

MICROPHONE 

FLUTE BEGINS 
TO PLAY 

700KHZ RF 
CARRIER 

350 Hz, FROM FLUTE 

MODULATED RF 
CARRIER 

l'V 

cordance with the rise or fall of the 
flute wave. Note that both the top and 
bottom of the carrier wave are affected 
by the flute waveform. It is as though 
the carrier had been squeezed into a 

snug- fitting envelope, forcing it to con- 
form to the waveform of the flute 
sound. The shape thus formed by the 
tips of the modulated carrier wave is 
often called the envelope. 

The envelope of an amplitude -mod- 
ulated carrier is therefore a good replica 
of the audio waveform coming from the 
studio microphone. Every shading, 
every change, in the sound striking the 
microphone will be faithfully traced 
out by the tips of the carrier wave. For 
example. if the flutist were to play more 
softly, the result will be as in Figure 8. 
If he plays more loudly, Figure 9 is 
the result. You will note that in Fig. 9 
the amplitude modulation is so intense 
that, at one point, the carrier's ampli- 

tude goes to zero for an instant. This 
is called 100% modulation, and repre- 
sents the loudest sound AM can han- 
dle. If the flutist plays even more loud- 
ly, the result is as shown in Fig. 10. As 
the figure shows, the envelope is no 
longer a faithful replica of the original 
audio waveform, so the listener will 
receive a distorted sound. This con- 
dition is called overmodulation, and is 
undesirable. 

Hardware for AM Systems. 
One of the most -straightforward 

methods of producing AM is the meth- 
od invented by the Canadian Reginald 
Fessenden. in 1905. In his system, a 

radio frequency generator produced the 
carrier wave, which was fed to the an- 
tenna through a carbon (variable- resist- 
ance) microphone. See Fig. 11. 

Since a carbon microphone varies its 
resistance in accordance with the speech 
or music, the microphone in this primi- 

tive system acted as a valve to allow 
more or less of the RF carrier wave to 
pass to the antenna. In this way the 
carrier wave broadcast by the antenna 
was amplitude modulated by the sound 
waves striking the microphone. 

More Up -to -date Modulation 
Methods. Although nobody puts car- 
bon microphones in series with antennas 
any more, the more modern modulation 
methods, such as those found in AM 
broadcast transmitters or CB transmit- 
ters are still rather similar to the primi- 
tive carbon -mike method. The typical 
modern AM system (Fig. 12), still em- 
ploys an oscillator (which is crystal - 
controlled, to ensure that the carrier 
frequency is constant, and thus is found 
at a known spot on the dial), and a 

power amplifier to strengthen the car- 
rier before feeding it to the antenna. 
The amount of "strengthening" is con- 
trolled by the audio signal, and the 

FLUTE 
LOUDER YET 

I II 
IIIIIII I 

IIIIIIII I I CARRIER 
VANISHES FOR 
A WHILE 
OVERMODUL- 
ATION 

Fig. 10- Further increase in amplitude of 
audio signal causes overmodulation. 

RADIO 
FREQUENCY 

CARRIER 
GENERATOR 

ANT 

RF CARRIER 

MODULATED RF WAVE 

AUDIO WAVE 

CARBON MIKE 

(VARIABLE RESISTANCE) 

Fig. 11 -The first adiotelephone broadcast transmitter, invented by Canadian 
Reginald Fessenden, who broadcast voice and music to a few ships at sea on 
Christmas Eve, 1905. It worked, but was very noisy. 
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Fig. 12- Typical amplitude -modulated RF (radio frequency) transmitter. 

CARRIER 
AMP 
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DETECTOR 

IV 

AUDIO 
AMP 

J 

Fig. 13 -Block diagram of receiver for am- 
plitude- modulated radio frequency (RF) 
signals. 

power delivered to the antenna is in this 
way amplitude -modulated and the radi- 
ated carrier will convey the speech or 
music to a distant point. 

Receiving the Signal. At that dis- 
tant point, we all know that the carrier 
wave may be intercepted by a suitable 
antenna and applied to a receiver. A 
simple receiver is shown in block dia- 
gram form in Fig. 13. Here, the weak 
signal from the antenna is first ampli- 
fied in a carrier -wave amplifier, (an 
RF (radio frequency) amplifier, and 
applied to a detector which can extract 
the original audio signal from the am- 
plitude- modulated RF carrier. This au- 
dio wave is further amplified and then 
fed to a loudspeaker, which re- creates 
the original speech or music. 

The Detector -Heart of the Re- 
ceiver. By looking at Fig: 13, you 
can see the detector is the heart of the 
AM receiver which extracts the original 
signal from the amplitude- modulated 
carrier. The circuit that does this job is 
suprisingly simple. It resembles very 

closely the circuit of a typical power 
supply. In an AC power supply, when 
117 -volts AC is applied at the input 
plug, a DC voltage appears at the out- 
put. If, because of a brown -out or for 
some other reason, the 117 volts at the 
input drops to, say, 105 volts, the DC 
output will drop correspondingly. In a 
power supply, this output drop is un- 
desirable-we want the DC output to 
remain constant even though the input 
AC varies. Notice that the drop in volt- 
age of the 60 -Hz power line input from 
117 volts to 105 volts is actually am- 
plitude modulation, of the 60 -Hz input 
sine wave, and the drop in the output 
DC has "detected" the AM that occur- 
red at the input! This is shown in Fig. 
16. 

So a simple AM detector may be 
thought of as a power supply arranged 
to change its output very quickly in ac- 
cordance with the amplitude changes in 
the AC (carrier) at its input. And, since 
these fluctuations in amplitude of car- 
rier represent the original audio signals, 

the "power supply" (detector) output 
will be the same as the original audio. 
It's interesting to note the power sup- 
ply's undesirable trait, unsteadiness in 
output when the input is unsteady, is 
the useful operating characteristic of 
the same circuit when used as a de- 
tector! 

AM From Another View. Thus far 
in our study of AM, we have concen- 
trated on explaining AM in terms of 
the waveforms, the waveshapes you 
would see on an oscilloscope connected 
to appropriate points in the transmitter 
or receiver. There is another useful way 
to view AM which concentrates instead 
on what happens at the dial of the 
receiver as the carrier is modulated. In 
the next issue of ELEMENTARY ELEC- 
TRONICS we will take a dial's -eye view 
of AM. From this we will learn about 
sidebands -what they are, how they are 
generated, and how they behave in an 
AM system. Still later, this knowledge of 
sidebands will help us understand FM 
and PM (phase modulation) . 

AM RF 
WAVE INPUT 

I* DIODE 
DETECTOR 

CAPACITOR 
AUDIO 

OUTPUT 

RF RADIO- 
FREQUENCY) 
TRANSFORMER 

Fig. 14- Simple receiver of amplitude -mod- 
ulated (AM) RF signals. 

117 VAC 
INPUT 

DIODE 
RECTIFIER 

FILTER VDC (OUTPUT 
CAPACITOR 

60 HZ POWER 
TRANSFORMER 

Fig. 15-DC power supply from AC house 
current has circuit similar to that of the 
simple AM receiver. 

1 I7 
105V 
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Fig. 16- Changing amplitude of voltage in- 
put to power supply provides changed 
(modulated) output. 
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One of the world's best -known ham radix operators, K7UGA 
(Sen. Barry Goldwater), tuning his amateur radio transmitter 
for a talk -fest with another ham. 

Three Weeks to an Amateur License! Anybody Can Do It! 

by the Elementary Electronics editorial staff 

I OVER THE YEARS a myth and legend 
has been created in which the amateur 
radio operator is envisioned as the true 
experimenter. He, or she, is the one 
who has provided the impetus for mod- 
ern communications systems, the one 
fully prepared and equipped for all 
emergencies, the one who has proved 
competence by passing a difficult tech- 
nical exam, the one who continually 
upgrades his technical knowledge. 

Yes this was all true in '30s and '40s. 
Since about the 1950's, it has been all 
hogwash. Many of today's amateurs 
took a mail order exam because they 
hadn't the drive and determination to 
pass a 13 wpm (word per minute) code 
exam. Many got their licenses by simply 
memorizing a license guidebook. Most 
use store -bought equipment and haven't 
the vaguest idea what's inside. Others 
have absolutely no interest in anything 
technical, they simply enjoy talking 
with other people- either local or for- 
eign contacts -and they are really not 
much different from many CBers in this 

respect. And speaking of CB, a substan- 
tial part of the technology in modern 
amateur equipment stems directly from 
the mass -marketing design of CB trans- 
ceivers, as does much of the modern 
antenna equipment used by mobile 
amateurs. 

This is why we can say amateur radio 
lives within myths. In actual fact, there 
is room in amateur radio for every in- 
terest even remotely connected with 
electronics: everything from chit -chat, 
to general or specialized personal ex- 
perimentation, to even a legalized per- 
sonal telephone connection via an auto - 
patch from your mobile rig or handie- 
talkie directly to the telephone lines. 
And you can do all this and more with- 
out being an electronics genius, without 
really proving "technical" competence, 
and without being a "true" experiment- 
er. All you need is a reasonably good 
memory, about 30 minutes a day for 
three weeks, and the determination to 
stick it out for three weeks even when 
you think you're failing to learn any- 

thing at all. At the end of three weeks 
you should be ready to pass the entry 
level amateur exam, for the novice li- 
cense. (And I'd like to add that an 
amateur license -most can be renewed 
for a lifetime -is more than a pass to a 
hobby. Many people, including some of 
our own staff, have been chosen for jobs 
mainly because they had that valuable 
radio amateur's license.) 

What About It? A novice license has 
some restrictions. The holder can work 
only in code on several small band seg- 
ments, three of which happen to fall 
in the 80, 40 and 15 meter bands, al- 
lowing contacts from local hams to the 
other side of the world (depending on 
weather and sunspot conditions). He is 
also limited to 75 -watts input power to 
the transmitter, but that's no problem 
because much of the best equipment 
has the same power capacity, and it is 
enough to "work the world." Sound 
dull? Never! The novice band segments 
have the most activity -they are literally 
jammed with signals and you'll find 
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Three things put you well on your way to an 
amateur radio license: a code course on LP 
record, the ARRL books "How To Become A 
Radio Amateur" and "The Radio Amateur's 
License Manual." The code course is avail- 
able as a single for learning the novice 
license code speed and as a two -record 
senior course for novice and general code 
speeds to 18 wpm. If you plan to work to a 
higher license, get the senior two -record 
course. 

many 1 x 2 and 1 x 3 calls (old 
timers and extra class license) working 
the novice segments because that's 
where most of the action is. You'll find 
everyone from the new ham plodding 
along at 5 wpm (and missing a good 
part of the copy) to teenagers who can 
copy 46 -65 wpm in their heads and play 
a game of chess on the side at the same 
time. 

Spend a few months on the novice 
bands and a few hours a week with the 
ARRL Radio Amateur's Handbook 
(and only the ARRL version) and you 
should be ready for your general, or 
even advanced license exam before the 
season changes. (Fall and winter always 
seem the best time to start out in ham 
radio-there's more time indoors for 
the books.) 

The FCC's requirements for a novice 
license couldn't be easier. First, it's 
given by a local ham. If you don't know 
one, the teacher in charge of your local 
High School Radio Club can probably 
find someone to give you the exam 
which is supplied directly to him by the 
FCC (in a sealed envelope). Secondly, 

The most famous "Novice Pair" -the HW -16 80, 40, 15 meter CW transceiver and 
the HG -10B VFO. Equipment you'll still be using after you've moved up to a higher 
license. 

the code speed requirement is 5 wpm. 
If you spend an honest ten minutes a 

day listening to a code record or tape, 
you will pass 5 wpm at the end of five 
days. Up to about 7 wpm you can learn 
code at the rate of about 1 wpm /day. 

The final part of the novice exam is 

a few questions concerning rules and 
regulations and the most basic, ele- 
mentary theory which any e/e reader 
who has built a few projects -no matter 
how simple -will know. What you don't 
know will take less than a few hours to 
learn, in bits and pieces a few minutes 
at a time. 

All this will come out successfully if 
you go about it the right way, and you 
should be ready for your novice license 
test in one to three weeks. 

How To. The most important thing as 

far as you, the potential ham is con- 
cerned, is the code test. Forget that jazz 
about listening to a receiver. You're not 
going to buy a receiver just to learn 
5 wpm code, nor will it help you cor- 
rect your mistakes. Get a code training 
LP record or a cassette tape. There are 
many types available; virtually all are 
priced somewhere between $4 to $10. 
We tested a few for e/e and most seem 
more suitable for the 13 wpm (and 
higher) code tests. One of the very best 
code records for the novice speed of 
5 wpm appears to be the Ameco Junior 
Code Course on LP record #100-33. 
We tried several code courses on chil- 
dren (ages 11 through 13) and the 
Ameco seems to be the easiest to handle 
and learn from. The code speed changes 
seem just right, and because it's on LP 
it's easy to reset the phono pickup to 
the speed you want quickly and easily. 
The Ameco record also includes a chart 
so you can check the accuracy of your 
copy. 

Once you have memorized the code - 
from the preparation book supplied 
with the Ameco record -about 10 min- 
utes of practice per day should have 
you slightly past 5 wpm in five days. 

Admittedly, some -a very few -have ex- 
treme difficulty with the code and might 
take maybe ten days to make 5 wpm. 
But, it can be done quickly by almost 
anyone. The plateau, the speed at which 
code becomes somewhat difficult to 
copy with accuracy, is 8 to 10 wpm. 
(That's why the general license calls for 
13 wpm. You can really sweat it out 
if you don't have actual operating ex- 
perience.) 

You can spend the remaining 20 min- 
utes of your 30 minute daily amateur 
radio study time with two books: The 
ARRL's How To Become A Radio 
Amateur ($1) and The Radio Ama- 
teur's License Manual ($1). 

Review. The first book has the usual 
filler, construction projects you'll prob- 
ably never build, some articles of gen- 
eral interest about ham radio, and most 
important, 34 pages on the fundamen- 
tals of radio, which is the best introduc- 
tion to radio written. This is the very 
material you can learn in three evenings 
that educators "rewrite" into school 
textbooks of a couple hundred pages - 
making it more difficult every step of 
the way. Most of what's in the 34 pages 
will take you through the novice license 
exam. 

The License Manual fills out the rest. 
It has sample material from all the 
various amateur tests and the ama- 
teur rules and regulations. You will 
have to virtually memorize ithe 
rules to pass the exam, but if you 
simply read them through three or four 
times you'll know enough -the FCC 
doesn't make it hard: The sample nov- 
ice license questions are almost word 
for word what you'll get on the exam. 

That's the whole bit. A code record, 
two dollar guidebooks, maybe the 
ARRL's Amateur's Handbook (if you 
intend moving up), three weeks time 
and you should be ready to take the 
novice license exam. 

Then you wait six to eight weeks for 
the license to arrive (the FCC is on 
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PHONES 
JACK 
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JACK 
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JACK 
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JACK 

SIGNAL 
FROM VFO 

The rear apron of the HW -16 has all the required connections -a power supply 
outlet for the HG -10B VFO, the VFO input, and a speaker- disconnecting phone jack. 
The keying line for the VFO is also provided through the power supply outlet, so 
interconnection problems are non -existent. 

computers). While waiting you can 
start to build the station; but remem- 
ber, no transmitting until you get your 
license. Amateur radio is not CB. No 
one will look kindly on your violations. 
The first one to turn you in for un- 
licensed operation will be another ham. 
This is for the good of ham radio- that's 
how they keep the ham bands free of 
illegal operators. 

Equipment. While waiting for your 
license the only problem you'll face is 
what to buy. Unquestionably, you'll 
find there are receivers that "cover the 
ham bands" priced anywhere from 
$100 up and up, up, up. What won't be 
so easy to find is a transmitter suitable 
for novice use. True, any transmitter can 
be used for CW, but there's no reason 
to buy a sideband rig -at this time - 
when all you can work is CW. And if 
you plan on moving up to a higher li- 
cense, a low cost general purpose re- 
ceiver is a pain to tune and operate in 
sideband. There is some equipment 
around that has a novice power rating 
and an AM modulator. Forget it. For 
all practical purposes low power AM 
is a dead mode. 

In short, there isn't much available 
in novice equipment. Fact is, we have 
found only one novice rig we would 

Here's the Heathkit HW -16 novice trans- 
ceiver. Top view shows the printed circuit 
receiver section which is quite easy to build. 
The power supply and transmitter are hard- 
wired directly on the chassis. 

recommend to e/e readers; a rig you 
will still use long after you have moved 
up to an advanced license; for within 
its operating range, its performance is 
equal what you'll get later for five or 
six times the price. 

The rig we suggest to e/e readers 

POWER 
TRANSFORMER 

POWER 
SUPPLY 

CAPACITORS 

becoming novice hams is Heathkit's 
HW -16 CW Transceiver with the op- 
tional HG-10B VFO (variable frequen- 
cy oscillator). The HW -16 features a 

crystal controlled transmitter rated up 
to 90 watts input with an input for a 

remote VFO (all power supply con- 
nectors and the keying line are pre - 
wired for the HG-10B VFO). The re- 
ceiver is crystal- selected to cover only 
the first 250 kHz of the 80, 40 and 15 

meter bands -which includes the three 
most important and effective novice 
bands. In the two model HW -16's we 
tested in the e ie lab. the selectivity - 
the ability to reject interference from 
stations near the desired frequency - 
compares with that of receivers priced 
well over $300. This is produced by an 
internal crystal filter very similar to that 
used in higher priced receivers. The sen- 
sitivity on 80 and 40 meters checked 
out better than 1 uV for 10 dB S + N/ 
N (signal plus noise to noise). On 15 

meters, sensitivity is considerably re- 
duced: 1 uV produces output but at 
very low level. On 15 it's adequate for 
stronger stations, being no worse than 
the sensitivity of many budget priced 
"general purpose" receivers in the same 
price range. 

The big plus of the HW -16 is rock - 
stable reception. After a five or ten min- 
ute warm up there is just no drift, due 
to the crystal controlled first conver- 
sion oscillators (three bands, three 
crystals). (Continued on following page) 
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THREE WEEKS TO HAM TICKET 

OSCILLATOR 
TUBE 

The Heath HG -10B VFO (variable frequency 
oscillator) has only two tubes, in a wide - 
open layout. It is actually easier to build 
than the transmitter, yet the assembled unit 
supplies a rock -stable frequency output. 

The receiver is full break -in with 
sidetone. This means that when you 
press the telegraph key the transmitter 
automatically transmits; when you lift 
the key the receiver is automatically 
turned on. There are no send -receive 
switches, keying relays, or anything. All 
switching is automatic and instantane- 
ous. Whenever a signal is sent -when 
the key is depressed -a tone (sidetone) 
is automatically heard in the user -sup- 
plied speaker, or headphones. This side- 
tone eliminates the need for a separate 
keying monitor. 

The transmitter has simplified single - 
control tuning and works well into an- 
tennas or antenna systems of approxi- 
mately 50 ohms with SWR (standing 
wave ratio) up to 2:1. A switch -con- 
trolled front panel meter indicates final 
plate current and has a red scale mark 
for the novice power limit or relative 
RF power output. To tune the HW -16 
you simply adjust the single tuning 
control for maximum RF output or 
minimum plate current. If the plate 
current indicates above the red mark, 
it can be reduced to the novice value 
by turning down a front panel control 
labeled power level. Normally, the pow- 
er level control is left at almost maxi- 
mum value, and the transmitter can be 
tuned in about two seconds by adjust- 
ing the single tune control. 

Build lt. The HW -16 is available 
only in kit form, but you should have 
it ready to go easily before your li- 
cense arrives. The receiver section, al- 
ways the most critical part of a trans- 

ASSEMBLY a 
DIAL CORD VOLTAGE 

REGULATOR 
TUBE 

ceiver, is entirely on a printed circuit 
sub -assembly. The power supply and 
transmitter section is assembled on a 
combination chassis -main frame. The 
receiver's PC board is oversize and it is 
virtually impossible to make a mistake 
or louse up performance unless you in- 
stall the wrong parts. This is hard to do 
because the value of every part is mark- 
ed on the topside of the PC board. 

The transmitter section is similarly 
easy -to- build, though there are a few 
tight spots -particularly around the 
band switch. We would suggest some- 
one under 13 years, or anyone who 
hasn't built a non -beginner's kit, get 
some assistance with the bandswitch 
wiring- either from an adult familiar 
with tools through home repair, or an- 
other electronic hobbyist. 

Alignment of both the transmitter 
and receiver sections is relatively easy 
-all you'll need is a couple of transmit- 
ter crystals, which you can probably 
borrow. Or, you could borrow a signal 
generator from another ham, but the 
results will be no better with a gener- 
ator than with crystals. 

We suggest that for optimum ease - 
of- operation, the companion HG -10B 
VFO be assembled with the transceiver 
as it allows operation anywhere on the 
band, and you get more contacts when 
you can zero -beat the other station. 
The HG -10B is a rock -stable VFO, 
even with a short five or ten minute 
warm up. Again, we checked two differ- 
ent units, and found it to be an admi- 
rable performer. The dial assembly has 

SIGNAL 
OUT TO 

XMTR 

KEY 
JACK 

AC 
POWER 

IN 

essentially zero backlash -once the fre- 
quency is set, it remains there. 

It's Easy. Construction of the VFO is 
a breeze. Everything is wide open with 
plenty of room between components. 
Just a simple following of instructions 
produces a notably excellent VFO. 

As assembled, the VFO works direct- 
ly with the transceiver. Just plug in the 
VFO "power" connector and "output" 
to matching jacks on the back of the 
transceiver and it all works together 
without a rat's nest of wiring. 

Together, the HW -16 and HG -10B 
make up one of the best low band rigs 
(80 and 40 meter). You'll be using 
them as a novice, and long after you've 
moved up to a higher license. 

Whatever equipment you decide to 
use, the point is to get started on your 
amateur license now. Besides the fun 
and the friends you'll make, you'll want 
to be grand /athered into any changes 
the FCC makes in the amateur regu- 
lations. Big changes are coming, some 
might already be in effect when you 
read this article, and you want to be 
in before more changes. for the usual 
procedure is to give all privileges to 
those already holding a license at the 
time of the change. Go novice imme- 
diately and general as soon as possible. 
Once you get on the novice bands, the 
experience combined with what you've 
already learned as an experimenter will 
put you well on your way to expanded 
amateur privileges via a general license. 

Okay. Stop wasting time. Get on that 
code practice right now. 
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WIRELESS FACTS 
Modernistic bust of Marconi at Cape Cod, Massachusetts by George Haymans, Jr. 

WE WILL BET you a galena crystal 
against a coherer detector that 
most readers Of ELEMENTARY 

r ELECTRONICS are firm in their belief 
that wireless was invented by Guglielmo 
Marconi. He does deserve full credit 
for his work; it was necessary, for with- 
out it we would not have radio today, 
but the facts behind its invention and 
development do need to be understood. 
Too often we credit inventions to those 
that are the first to prove practical ap- 
plication and ignore the work of the 
actual inventor. 

To further confuse your thinking. 
James Watt did not invent the steam 
engine, nor did Robert Fulton invent 
the steamboat. But they did build the 
first practical working models, based 
on concepts developed by others, and 
so ended up with the credit of being the 
inventors. Now, let us look back and 
explore the work of those whose think- 
ing and experiments guided Marconi 
to his practical use of wireless. 

The Start. A young mathematical 
genius, James Maxwell (1831 -73), de- 
veloped formulae indicating that light 
and electricity traveled in "waves" at 
a speed of 186,000 miles per second. 
His work as Professor of Experimental 
Physics at Cambridge University was 
purely theoretical; he never proved his 
theories by experimentation. It is his 
basic theory, however, that led to ex- 
periments by others and later to Mar- 
coni's practical demonstration of wire- 
less. These same theories are valid to- 
day and it is the basic concept with 
refinements on which our present system 
of electronic communication is based. 

The first experiments that proved 
Maxwell's theories were conducted by a 
young German high school teacher, 
Heinrich Hertz (yes, the same man 
whose name is honored as the unit of 
frequency measurement, today). Hertz 
realized that mathematics is the basis of 
all science, checked Maxwell's formulae, 
and then proved them by experiments. 
In about 1887 his "electromagnetics" 
experiments proved that waves do travel 
through space. He used twin coils of 
wire, each with a "gap" in it, and noted 
that when he connected a source of 

electricity to one coil, causing a spark 
to leap its "gap ", a spark would also 
leap the "gap" of the matching coil a 
short distance away -without any con- 
nection between them -thus proving 
Maxwell's theory that electricity trav- 
eled through space in "waves." 

One interesting aspect of Hertz's ex- 
periments is that they were conducted 
utilizing "short- waves" since the coils 
of wire he used were usually one turn of 
wire, open at each end, to form the 
"gap." This resulted in a fundamental 
frequency of resonance in that spectrum 
we know today as high- frequency or 
short waves. Hertz first used frequencies 
around 60 MHz, while Marconi's initial 
experiments were made on about 250 

MHz. Another interesting item is that 
Hertz gave no practical value to his own 
experiments, never realizing their value 
in communications. 

The Idea. It was when he read of 
Hertz' experiments that Marconi be- 
came interested in pursuing them for 
communications, and after duplicating 
them, he proceeded to refine them so he 
could increase the distance between the 
two resonant coils, until in 1885, he 
transmitted a "signal" over a distance of 
more than a mile. Here, again, Marconi 
used another man's invention -the co- 
herer- developed by Professor Edouard 
Branly at the Catholic Institute of Paris 
as the means of detecting signals. The 

(Continued on page 94) 

Antique radio parts in collection of Wayne Nelson, Concord, N.C. include Audions, transmitting 

tubes, and coils. Middle (left) shelf displays a spark -gap transmitter similar to one Marconi used 

in his early Transatlantic contacts. 
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Sleeper! 
The Realistic STA -90 Will Change Your Ideas 

About Who's #1 in Hi-Fi Features, Value and Style! 

Quatravoxs. Get spacious 
4- channel effects just by 
adding two extra speakers. 

Dub Out and two 
Tape Monitor switches. 
For versatility - record 
three tapes at once. Functional beauty. Blackout 

dial with color- changing 
pointer /FM stereo indicator. 

Dual -Gate MOSFET FM. / Gets weak stations and f still resists overload. 
Superior to FET designs. 

tc:-s' 

Only 359.95 at participating stores and 
dealers. Prices may vary at individual 
stores. U.L. listed. Ask for 31 -2063. See 
what a Sleeper looks like- today! 

Solid metal knobs. 

Phase -locked loop FM 
stereo demodulator. 
For wider channel separation, 
almost zero distortion. 

Direct -coupled amplifiers for 
powerful bass even at 20 Hz. 
44 watts per channel, minimum 
RMS at 8 ohms from 20- 20,000 Hz, 
with no more than 0.5% total 
harmonic distortion. 

Walnut veneer case. 

Amplifier Specs 

Power Bandwidth: 17- 35,000 Hz 
Response: 20- 20,000 Hz ± -2 dB 
IM Distortion: 0.3% at 30W 
Phono Overload: 150 mV 
Hum and Noise (dB): 

Phono 1, -60 
Aux 1, -75 

FM Tuner Specs 

Sensitivity: 2.0 µV IHF 
S/N Ratio: 65 dB 
Separation: 35 dB at 1 kHz 
Total Harm. Dist.: 0.8% 
Capture Ratio: 2 dB 
Selectivity: 60 dB 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

adre !hack 
A TANDY CORPORATION COMPANY 

OVER 4000 STORES 50 STATES 8 COUNTRIES 

Retail prices and products may vary in Canada. FREE 164 -Page Catalog. Write to Radio Shack. P O. Box 1052. Dept 647. Ft Worth. TX 76101 

CIRCLE 32 ON READER SERVICE COUPON 
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e/e checks out... 

CIRCLE 31 ON READER SERVICE 
COUPON 

HEATHKIT 
GC 1093 

DIGITALCAR CLOCK 
Whether you're a rallye driver who 

needs to clock the ET (elapsed time per 
event), a traveller looking to the end 
of a trip, or just someone who wants a 
conversation piece in the car, the Heath - 
kit GC -1093 Digital Car Clock is the 
way to go. 

Just as the name implies, the GC- 
1093 has a digital readout, using what 
is by now Heathkit's "standard" over- 
size (about 1/2-in.) gas- discharge dis- 
play. 

The dual purpose clock is housed in 
a small cabinet 45 /e -in. wide x 17 /e -in. 
high x 43/4 -in. deep. A mobile mounting 
bracket similar to the type used for CB 
transceivers is provided for underdash 
mounting. If you'd like the clock out 
for all to see it can be placed on top of 
the dash. The power source is 10 to 17 
VDC with a negative ground. 

In addition to the required numerals 
the digital display also indicates the 
colon as in 12:56, and a.m. or p.m. The 
a.m. and p.m. indicators are also used 
to show the clock and ET modes. When 
the a.m. or p.m. indicator is on, the 
time is displayed. If the a.m. and /or 
p.m. indicator is not shown, elapsed 
time is being indicated. In the clock 
mode, time is indicated in hours and 

+ minutes. In the ET mode, the clock 
counts in minutes and seconds to 9:59. 
at which point it automatically switches 
to hours and minutes to a maximum 
19 hours and 59 minutes. 

Back And Forth. Both the clock and 
ET counters run continuously regardless 
of the display selected. For example, if 
the ET is running and you switch to the 
"clock" mode for the correct time, and 
you switch back to ET display, it picks 
up the correct elapsed time. Similarly. 
if you switch the display from ET to 
clock, the correct time is displayed. 

Maximum power from the battery- 
about 300 mA -is consumed when the 

display is on; but only 30 mA -an insig- 
nificant value -is required to run the 
counting circuits, so the clock has three 
power wires. One wire is ground, the 
second wire connects directly to the car 
battery providing full -time power for 

the counters, while the third wire con- 
nects to the battery through the ignition 
switch. When the ignition is off, the 
display is off, but the counters keep 
running, so the correct time is indicated 
when the display is turned on by the 

TIME -BASE 
CRYSTAL 

CLOCK /ET 
SWITCH 

ET RESET 
SWITCH 

4' 

Looking down on inside of assembled kit shows most of circuit including the three 
ICs on the main printed circuit board. Even beginners can assemble this clock /ET 
indicator in four or five hours. Edge of printed circuit board for diplay tubes is at 
bottom of photo. 
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!/I DIGITAL CAR CLOCK 

ignition switch. Provision is made, as 
we'll show, to turn on the display even 
when the ignition switch is off. 

The front panel has two pushbutton 
switches: labeled CLOCK ET and ET 
RESET. When the CLOCK ET switch 
is out, the correct time is displayed. 
When the switch is in, the elapsed time 
is displayed. The ET RESET is a mo- 
mentary- contact switch that resets the 
ET timer to zero when depressed. It also 
serves to turn the display on when the 
ignition switch is off. For example, if 
you are sitting in the car and want to 
know the correct time, you simply press 
the ET RESET. The display goes on 
and stays on as long as the switch is 
depressed. 

Auto Lumen. To avoid excessive bril- 
liance from the display at night, a 
photocell sensor built into the display 
window reduces the display brilliance as 

the sunlight fades: the display bright- 
ness level is lowered to more -or -less 
match the brightness level of the dash- 
board lamps. 

Two pushbutton switches on the rear 
of the cabinet are used to set the correct 
time. One switch advances the hours 
count each second; the other advances 
the minute count each second. 

If you are at all familiar with stand- 
ard car clocks, you know they are no- 
toriously inaccurate -that's why few cars 
come with clocks anymore. But this is 
not true of the Heathkit GC -1093 which 
is spec'd for an accuracy of one minute 
per month at 25 °C. The reason for the 
Heathkit's accuracy is a crystal con- 
trolled time -base oscillator whose output 
is independent of the battery voltage. 

All time- keeping functions including 
the oscillator are provided by a single 
integrated circuit (IC). Since power is 
applied full -time to the counters (only 
the display is turned off) the clock runs 
at all times and is instantly ready to 
indicate the correct time when the dis- 

play is turned on. 
The high voltage for the display de- 

vice is derived from a one transistor 
DC -to -DC converter similar to the type 
used for electronic flash units (strobe 
lights) and emergency vehicle flashers. 
Since the approximately 270 mA re- 
quired to operate the converter could 
conceivably run down a battery that 
stood. idle for several days (more likely 
a week or two), the power source for 
the converter -hence, the display -is 
turned off by the ignition switch. 

Most of the assembly is on two 
printed circuit boards; one for the dis- 
play tube, the other for just about every- 
thing else. Heathkit has made assembly 
really easy for the beginner by provid- 
ing the display tube pre- mounted on the 
PC board, and by using sockets rather 
than individual pins for the ICs. It's 
rather difficult to make a mistake. 

The GC -1093 Digital Car Clock kit is 
priced at $62.95 plus shipping. For ad- 
ditional information circle No. 31 on the 
reader service coupon. 

HEADS UP 
ACROSS THE SEA 

by Joe Gronk 
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D Some time ago there was an ex- 
hibition in Washington, D.C., of draw- 
ings and models from the past hundred 
years or so of the U.S. Patent Office. 
The interesting thing about the exhibit 
was how weird and far -out most of 
these inventions were. But it seems that 
Americans arent't the only people to 
keep on inventing fifth wheels. From 
England, and from France, we have 
here the latest in "practical" inventions. 

The English invention is a new idea 
to warn motorists and pedestrians of 
danger: a policeman's helmet with a 
flashing light on top. The idea has been 
developed to make policemen in their 
dark uniforms more conspicuous at 
night. This should prove particularly 
useful at the scene of an accident where 
motorists need to be warned of the 
danger in good time. If an ordinary po- 
lice car is not available immediately - 
one with the normal flashing blue light 
on top -the flashing helmet makes a 
good, and very mobile, substitute. 

The same applies to traffic jams 
which happen after dark. The normal 

procedure is for a traffic policeman to 
wear a white raincoat, but the blue 
lamp should make him much more visi- 
ble. The light is powered by a battery 
worn on a waist harness, which is the 
same principle as the lamp on a miner's 
helmet, and although the battery is quite 
heavy, the lamp itself weighs only six 
ounces. The idea has not been put into 
general use yet, but the Birmingham 
police think it is well worth considering. 

On the other side of the English 
Channel, in France, they've come up 
with the idea of eyeglasses with wind- 
shield wipers. Anyone who wears glass- 
es knows that after a while of walking 
in the rain it's almost impossible to see 
anything. Or, in the winter, walking 
into a warm house after being out in 
the cold causes glasses to fog up. 

Following the good old principle of 
windshield wipers for cars, a French 
manufacturer set out to remedy this 
problem. The firm came up with glass- 
es with a windshield wiper system that 
runs on a single very small dry cell 
battery. In spite of their rather large 
size, the glasses weigh only about a half 
ounce more than regular glasses. And, 
of course, prescription lenses can be fit- 
ted in just like normal glasses. 

In order to start the windshield 
wipers working, you press a little button 
on the holder of the battery case. It's a 
simple idea, but one that might very 
well catch on- especially among near- 
sighted seagulls and others who don't 
happen to keep a handkerchief. 
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This series is based on BASIC ELECTRICITY /ELECTRONICS, Vol. 1, published by HOWARD W. SAMS 8 CO., INC. 

MAGNETISM FOR ELECTRONICS 
PART TWO 

What You Will Learn. This section explains the 
fundamental characteristics and typical ap- 
plications of DC electromagnetism employed 

in electrical machinery, radio equipment, laboratory 
and test equipment, automotive devices, television, 
radar equipment, computer systems, and many 
others. 

When you complete this section, you will be able 
to visualize and describe magnetic principles for 
both permanent magnets and electromagnets, per- 
form experiments and describe the actions and 
reactions observed, and relate the operating prin- 
ciples of relays, motors, solenoids, and meters to 
electromagnet fundamentals. 

ELECTROMAGNETISM 
The magnetic field developed around a straight wire 

or conductor is seldom strong enough to be useful. 
However. if the wire is formed into a coil, the magnetic 
field becomes quite strong. 

The figure shows the action that taxes place when 
current flows through a coil. All of the magnetic lines 
of force enter the coil at one end and emerge at the 
opposite end. 

The strength of the magnetic field is directly propor- 
tional to the number of turns in the coil and the current 

The Basic Electromagnet 

passing through them. A coil with a large number of 
turns has a magnetic field of greater strength than one 
with a small number of turns. The magnetic field is 
greater when a larger current flows through the coil. 

Since all magnetic lines cf force form a loop, poles 
similar to those of a permanent magnet are established 
on the coil. The poles form at each end of the coil and 
their polarities depend on the direction of current flow. 

ELEMENTARY ELECTRONICS:'January- February 1976 

The left -hand rule is employed to determine the 
magnetic polarity. Grasp the coil in your left hand with 
your fingers pointing in the direction of current flow. 
Your thumb points in the direction of the north -seeking 
pole of the coil. 

Left Hand Rule For Electromagnet 

It was stated previously that the flux density is much 
greater in a block of iron than it is in air. Therefore, if 
an iron core is added to the current -carrying coil, the 
magnetic loops will concentrate through the core, 
increasing the flux density and strength of the electro- 
magnet. The magnetic lines around the coil are called 
induction lines. Soft iron cores are used in electromag- 
nets because of the high permeability of iron. 

QUESTIONS 
01. What is the field intensity at a distance of 5 

inches from the center of a wire carying 100 
amps? 

02. Why is the magnetic field around a coil stronger 
than the magnetic field around a straight wire? 
wire? 

ANSWERS 
Al. 

H _ I -_ 100 = 100 

5d 5 x 12.7 cm 63.5 
1.57 oersteds 

A2. When a straight wire is formed into a coil the 
magnetic lines around each turr .e'ntarced. 
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The strength of an electromagnet can be determined 
by connecting a coil across a battery and placing an 
iron rod, suspended by a small hand scale, near the 
coil. When the circuit is energized, current flows 
through the coil and the magnetic field that is devel- 
oped attracts the iron rod. The amount of pull can be 
read directly on the hand scale after subtracting the 
weight of the rod. 

If the overall length of a coil is less than its diameter, 
the strength of the field can be calculated by the 
following expression. 

2,.NI 
H - 

10r 

H is the field intensity in oersteds, N is the number 
of turns in the coil, I is the current through the coil in 
amperes, r is the radius of the coil in centimeters, 7r is 
a constant equal to 3.14. 

The two main factors that determine the strength of 
an electromagnet are the current and the number of 
turns in the coil. The magnetic field can be varied by 
altering either factor. The combination of these two 
factors (I and N) is called ampere turns. An electro- 
magnet with 200 turns of wire through which 1 amp is 
flowing has a field strength equal to an electromagnet 
with a 10 -turn coil through which 20 amps is flowing. 
In both cases the number of ampere turns is 200. 

Current And Turns Increase Strength 

QUESTIONS 
03. What can be added to a coil of wire to make it 

a stronger electromagnet? 
04. What is meant by permeable material? 
05. Calculate the field strength of the coil shown in 

the figure. 
06. What determines the field strength of an electro- 

magnet? 
07. What is the field strength of a coil having 10 

amps of current flowing through it, if the coil 
has a radius of 2 inches and contains 26 turns? 

ANSWERS 
A3. Adding an iron core to a coil increases the 

strength of an electromagnet. 
A.4 Permeable material is any material that can be 

easily magnetized. 

A5. 
2 -N1 6.28 X 4 x 50 1,256 

H - ._- -- - = 20.93 oersteds 
10r 10 x 6 60 

A6. The current and the number of turns in the coil. 
A7. 

27N1 6.28 x 26 x 10 
H -- _ = 32.14 oersteds 

10r 10x2x2.54 

Magnetomotive Force 
Magnetomotive force is defined as the force that 

produces a magnetic field, and is measured in gilberts. 
In the design of an electromagnet for a particular 
application, it is often desirable to determine just how 
much magnetomotive force is required to create a 
magnet with a specific field strength. 

A convenient method of determining the magneto - 
motive force in a current -carrying air -core coil is to use 
the following expression. 

mmf 1.257 x I;<N 
The term mmf is magnetomotive force in gilberts, I 

is the coil current in amps, N is the number of coil 
turns. 

The reluctance of air is 1.257 (this number will be 
different for an iron -core coil). As can be seen, magne- 
tomotive force is directly proportional to the ampere 
turns. 

Residual Magnetism 
When an electromagnet is de- energized, the mag- 

netic field collapses, but a slight amount of magnetism 
remains in the core material. This is called residual 
magnetism. 

When the magnetic lines of force surrounding the 
coil concentrate inside the center of the coil, the force 
magnetically aligns the molecules in the core material. 
This is similar to the process of magnetizing a metal 
bar. If the core material is a bar of steel, the results will 
be different from those for a bar of iron. Once the 
molecules are aligned in the steel bar, they tend to 
remain aligned. The core will then retain considerable 
residual magnetism after the current has ceased to 
flow through the coil. 

Hysteresis 
If the current is reversed in an electromagnet (per- 

haps many times a second), the magnetic field and the 
direction of polarization will also reverse. If the core 
material possesses any residual magnetism, the polar- 
ity change in the magnetic field will be somewhat 
delayed beyond the time when the current is reversed. 
It is necessary to overcome the residual magnetism 
before the core can be magnetized in the reverse 
direction. 

Current In An Electromagnet 

FIELDS AIDING 

S N ti1 tál t> ! S 

CURRENT 

0 
FIELDS OPPO- SING 
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When current flows through the coil in the direction 
shown, the north pole of the magnet is on the left, and 
the south pole is on the right (left -hand rule for a coil). 
The magnetic polarity of the core material is identical 
to the polarity of the coil. When the circuit is de- 
energized, the magnetic field collapses. Any residual 
magnetism remaining in the circuit retains its original 
polarity. 

QUESTIONS 
08. What is the magnetomotive force if 2 amperes 

flows through an 8 -turn air -core coil? 
09. What makes the best core material for an elec- 

tromagnet? 
ANSWERS 

A8. The magnetomotive force is: 

mmf 1.257 x I X N= 1.257 X 2 x 8= 20.112 gilberts 

A9. Soft iron makes the best core màterial because 
its molecules tend to rearrange themselves 
easily after the magnetizing force is removed. 

If the current through a coil is reversed, the magnetic 
field also reverses. Before the reverse magnetic field 
can build up, however, it must first overcome the 
residual magnetism in the core material of the coil. 
The residual magnetism opposes the new field, so it is 
first necessary to reduce the residual magnetism to 
zero before the new field can be developed. Instead of 
the magnetic field being developed immediately as the 
current increases, there is a slight delay. The mag- 
netic field lags the current slightly. This lag is called 
hysteresis. 

Energy is required to align the molecules in the core 
material. If the current through the coil is reversed 
frequently, considerable energy is required to realign 
the molecules first in one direction and then in the 
other. This energy is lost in the form of heat and is 
called hysteresis loss. 

The hysteresis lag becomes quite evident when a 
curve of magnetizing force (H) is plotted against flux 
density (B). 

B -H Curve Of An Electromagnet 

The figure is referred to as the B -H curve. When 
current flows through a coil, the magnetic field around 
the coil builds up, as indicated by line A -B. When the 
current reaches its maximum level, the magnetic field 
also reaches maximum intensity, as indicated by point 
B. When the current ceases to flow, the magnetic field 
collapses along line B -C. When the current reaches 
zero, the amount of residual magnetism remaining in 
the circuit is indicated by line A -C. 

If the current is reversed in the circuit. the residual 

magnetism must first be overcome. It falls to zero, as 
indicated by line C -D. The magnetic field then builds 
up in the opposite direction along line D -E, reaching 
maximum concentration at point E. When the current 
stops flowing in the reverse direction and falls to zero, 
the magnetic field collapses along line E -F. The dis- 
tance between points A and F indicates the amount of 
residual magnetism remaining in the core at that time. 
If the current were to flow in its original direction, the 
magnetic field would collapse to zero, as shown by line 
F -G, and build up to its maximum level along line G -B. 

Saturation 
The magnetic field develops gradually as the current 

increases. There is a point, however, where the core 
material cannot accommodate additional lines of flux. 
When this point is reached, the core is said to be 
saturated. Any additional lines of force will have to flow 
through the air surrounding the core material. Since 
the reluctance of air is quite high compared to the 
reluctance of iron, it is difficult to increase the flux 
density beyond core saturation. 

Magnetic Core Can Saturate 

CORE MATERIAL SATURATED 

QUESTIONS 
010. Will residual magnetism have any effect on the 

temperature of the core? 
011. What would the effects be if the core material 

were removed? 
ANSWERS 

A10. Yes, when the molecular action increases, the 
material becomes hot, and energy is expended 
in the form of heat. 

All. If there were no core material the B -H curve 
would increase and decrease in a linear fashion 
and there would be no residual magnetism. 

Magnetic Permeability 
Compare the B -H curves. Notice that the first curve 

does not vary in a linear fashion along line A -B or 
A' -B'. This is true because there is a slight variation in 
the process of core magnetization. Theoretically, the 
magnetic field gradually builds up by a definite quan- 
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tity whenever the magnetizing force is varied by a 

specific amount. 
For example, if the magnetizing force increases by 

3 oersteds, the magnetic flux increases by 10,000 max- 
wells. This is true anywhere along the theoretical curve. 
In actual practice, however, there is a slight variation. 
At certain points along the curve an increase of 3 

oersteds in the magnetizing force may increase the 
magnetic flux by only 9,800 maxwells. At other points 
on the curve, such an increase in the magnetizing 
force may increase the magnetic flux by 10,300 max- 
wells. This variation accounts for the nonlinearity of 
line A -B on the B -H curve. 

Flux Density vs Field Intensity 

o 
20 40 60 

FIELD INTENSITY (H) (OERSTEDS) 

The graph compares magnetizing force and flux 
density when a steel bar is magnetized. 

The flux density increases rapidly with only a slight 
increase in the magnetizing force when the core ma- 
terial is at a point of low field intensity (only a few 
thousand magnetic lines of force). At a point of high 
field intensity, a large change in the magnetizing force 
is required to cause a small change in flux density. 
Point X indicates the point of saturation. 

Permeability can be determined by the following 
expression. 

B 
µ = 

H 

The term p is the permeability (has no unit of 
measure), B is the flux density in gausses, H is the 
magnetizing force in oersteds. 

When the permeability of a material is low, the re- 
luctance is high, requiring a large magnetizing force 
to increase the flux density. This can be seen from the 
following expression for determining flux. 

mmf 
= -- 

R 

The term 43 is the flux lines in maxwells, mmf is the 
magnetomotive force in gilberts, R is the reluctance. 

QUESTION 
012. Referring to the graph, would the permeability 

at the point of saturation be high or low? 
ANSWER 
Al2. The permeability of the core material at satura- 

tion would be very low. 

Solenoids 
A coil wound in the shape of a cylinder or tube is 

called a solenoid. A solenoid is often provided with a 

movable iron core, or plunger. In this arrangement, the 
iron core is pulled into the coil when current flows 
through the turns. Thus, the core can be used to me- 
chanically move some device. 

Solenoids are commonly used in relays or circuit 
breakers. The magnetic field built up in the center of 
the coil pulls the core into the solenoid, thereby break- 
ing or making the relay contact(s). 

Electromagnet With Moving Core: Solenoid 

CORE 

Toroids 
Another type of coil that is used in some applications 

is the toroid, which has a ring- shaped core on which 
the turns of wire are wound to form a complete circle. 
This design concentrates all the lines of force inside 
the ring. With all the flux inside the ring, the toroid 
has no external polarity. 

Electromagnet With Round Core: Toroid 

DIRECTION OF FIELD 

Polarized Electromagnets 
A polarized electromagnet has a permanent magnet 

as its core, as shown in the figure. 

Opposing Or Aiding Fields 

CURRENT 
REINFORCE CANCEL 

CURRENT 

When current flows in the coil, the electromagnet 
will either add to, neutralize (cancel out), or subtract 
from the magnetic field of the permanent magnet. 
Polarized electromagnets are used in telephone and 
telegraph circuits. The next figure shows a diagram of 
a telephone -bell circuit. 

The clapper arm, which extends down through the 
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A Polarized Electromagnet 

CLAPPED ARM 

1 

PERMANENT MAGNET 

ELECTRO- 
MAGNETS 

center of the electromagnet, is attached to a perma- 
nent magnet. The permanent magnet holds the clapper 
arm in a neutral position between the bells and pro- 
vides the clapper with a specific polarity. Assume this 
position holds the clapper arm to the south -seeking 
pole of the permanent magnet. When current flows 
through the series -connected coils, the electromag- 
netic field thus developed adds to the field of the 
permanent magnet. This combined field pulls the clap- 
per arm to the right, causing the clapper to strike the 
right -hand bell. When the current is reversed, the mag- 
netizing force of the electromagnet subtracts from the 
force of the permanent magnet, and the clapper strikes 
the left -hand bell. 

QUESTIONS 
013. How would you determine which is the north - 

seeking pole of a solenoid? 
014. In what position will the clapper arm be when 

current is not flowing through the electro- 
magnet? 

ANSWERS 
A13. The left -hand rule used to find the polarity of a 

coil may also be used to determine the polarity 
of a solenoid. 

A14. The permanent magnet returns the clapper arm 
to the center position when the current stops 
flowing. 

USES FOR MAGNETS 
You may ask why the permanent magnet does not 

become demagnetized when the electromagnetic field 
opposes it. Once a permanent magnet becomes mag- 
netized, a strong force is required to disarrange its 
molecules. The electromagnetic field might be strong 
enough to do this if it remained for a very long period 
of time. However, the current through the coil in a 
specific direction lasts for only a brief period and 
does not noticeably change the strength of the perma- 
nent magnet. 

Force Field Between Conductors 

- FORCE .0-- FORCE - 
When current passes through parallel wires, the 

magnetic fields around these wires interact. If the 

currents flow in the same direction, the fields oppose 
each other between the wires and aid beyond the 
wires. This tends to move the wires together. If the 
currents flow in opposite directions, the wires tend to 
move apart. 

Electric Motors 
The principle of attraction and repulsion just shown 

is used in electric motors and generators. Electric 
motors are used to provide a mechanical power output 
from an electrical input. Generators provide an electri- 
cal output from a mechanical input. 

The force exerted on an electron in a magnetic field 
is at right angles to the magnetic field. When the elec- 
tron is placed in both an electric and a magnetic field, 
the force exerted on the electron is perpendicular to 
both fields. A right -hand rule is used to determine the 
direction of force on electron flow in a magnetic and 
electric field. 

The magnetic field around the conductor in the fig- 
ure is clockwise. The current appears to be coming 
out of the page. The direction of the magnetic field of 
the permanent magnet is from the north -seeking pole 
to the south -seeking pole, or from left to right in the 
figure. Notice that the lines above the conductor and 
the lines around the conductor are going in the same 
direction, reinforcing the field above the electron 
path. Below the conductor the fields are opposing 
each other. 

Principle Of Electric Motor 

FORCE 

QUESTION 
015. In the figure, the field around the conductor and 

the magnetic field of the permanent magnet are 
opposing each other at a point below the elec- 
tron path. What effect does this have on elec- 
tron flow? 

ANSWER 
A15. This weakens the fields and electron flow is 

forced in a downward direction. 

Right -Hand Rule 
Arrange the thumb, index finger, and middle finger 

of your right hand as shown in the figure. Point the 
index finger in the direction of magnetic flux and the 
middle finger in the direction of electron flow. The 
thumb indicates the direction of magnetic force on the 
electron (direction that the wire is repelled). 
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The Right Hand Rule 

FLUX 4.1 

ELECTRON - 
FLOW 

FORCE t 

If a loop of wire is positioned in a permanent mag- 
netic field, a force acts on the wire each time current 
passes through it. This force causes the loop of wire to 
rotate, if it is free to turn. as shown in the next figure. 

Magnetic Fields Force Rotation 

N 

The simple motor shown in the figure is not very 
practical. The coil cannot rotate very far because the 
current always moves through the wire in the same 
direction. When opposing poles appear opposite each 
other, the loop stops. Furthermore, any permanent 
connections to the loop of wire will not allow it to rotate 
very far. 

To overcome these objections, the loop is termi- 
nated in two contacts that rotate with the loop. These 
contacts form the commutator of the motor. Electrical 
connections are made by carbon brushes pressing 
against the commutator. 

Current For Spinning Electromagnet 

COMMUTATOR 

BRUSH 

When current flows through the wire loop, a mag- 
netic field is set up so that the north -seeking pole 
appears above the loop and the south -seeking pole 
below. (Check this by employing the left -hand rule for 
a coil.) The magnetic poles thus created around the 
loop are attracted by the opposite poles of the perma- 
nent magnet; this causes the loop to rotate in a coun- 
terclockwise direction. (According to the right -hand 
rule, the force is downward on the left side of the loop 
and upward on the right side.) 

The loop and commutator rotate together. When the 
loop has reached a position such that the opposing 
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poles of the electromagnet are adjacent, the commuta- 
tor will have rotated to a position where the applied 
voltage is reversed. The current through the loop will 
now reverse directions, reversing the magnetic field 
around the loop so that the north -seeking pole of the 
permanent magnet and the two south -seeking poles 
will be opposite. The like poles will oppose each other, 
and the loop will continue to rotate in a counterclock- 
wise direction. 

QUESTION 
016. If a current -carrying conductor is placed in a 

magnetic field so that the current appears to 
be flowing into the page and the polarity of the 
permanent magnet is such that the north -seek- 
ing pole is on your right, what will be the direc- 
tion of force on the electron stream? 

ANSWER 
A16. The direction of force on the electron flow 

would be downward. 
DC Motors and Generators 

In electric motors many loops of wire are wound 
around a core. This assembly is called an armature. 
Each loop is connected to a commutator segment that 
makes contact with the carbon brushes as the arma- 
ture rotates. The use of many loops provides smoother 
operation and considerably more power than a single 
loop. 

Left Hand Rule For Generators 

DIRECTION 
OF MOTION 

DIRECTION a OF FWX 

DIRECTION 
OF EMF 

Large electric motors use electromagnets in place of 
permanent magnets. It is possible to obtain a stronger 
magnet for the same physical size by using the electro- 
magnet. 

Principle Of D'Arsonval Meter 

If current flowing through a wire creates a magnetic 
field, it seems only reasonable that a wire moving 
through a magnetic field causes a current flow. The 
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DC generator operates by use of this principle. An 
armature (similar to one in an electric motor) is rotated 
in a magnetic field. The turns of wire cut the lines of 
force, and a current is caused to flow in the wire loops 
of the armature. Connections to the commutator pro- 
vide an electric current output. 

Another left -hand rule is used to determine the direc- 
tion of the induced electromotive force in a generator. 
Place the thumb, index finger. and middle finger of your 
left hand so that they are perpendicular and at right 
angles to each other. Point the thumb in the direction 
of motion (rotation) of the conductor (armature) and 
point the index finger in the direction of the, magnetic 
flux. The middle finger will then indicate the direction 
of the induced current (electron flow). Th s procedure 
is shown in the figure. 

Meters 
Both permanent magnets and electromagnets are 

used in meter movements. Their operation is similar to 
that of the electric motor previously described. In the 
meter movement the electromagnet does not rotate 
through 360 as it did in the motor; instead, it rotates 
through an arc of approximately 150° 

The electromagnet is positioned between the poles 
of a permanent horseshoe magnet, as shown in the 
figure. 

QUESTIONS 
016. How long will a single -loop motor rotate? 
017. If the magnets in a generator are placed so that 

the north -seeking pole is on the right and the 
motion of the conductor is downward, what will 
be the direction of the induced current flow? 

ANSWERS 
A16. A single -loop motor will rotate as long as current 

flows through the loop. 
A17. The direction of the induced current flow is out 

of the page (left -hand rule for generators). 

When no current is flowing through the coil, a spring 
holds the coil in the position shown. When current does 
flow, a magnetic field is developed around the coil with 
the north -seeking pole on the left and the south -seek- 
ing pole on the right in the figure above (left -hand rule 
for coils). Thus, the two north- seeking poles and the 
two south -seeking poles are opposite each other. The 
like poles repel and the coil rotates. How far the coil 
rotates depends on the strength of the electromagnet 
and its ability to overcome the tension applied by the 
spring. A pointer connected to the moving coil moves 
across a calibrated scale, making it possible to use 
the meter as a measuring device. 

WHAT YOU HAVE LEARNED 
1. Magnetism is a property of certain materials to at- 

tract and repel each other. 
2. Magnetized materials have north (north- seeking) 

and south (south- seeking) poles. Magnetic force 
lines flow from south to north inside the material 
and north to south outside. 

3. Some materials may be magnetized by stroking 
them with a magnet or by passing direct current 
through a coil wrapped around them. 

4. A permanent magnet has a high retentivity (retains 
its magnetism). A temporary magnet has low re- 
tentivity. 
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5. Permanent magnets should be stored in a manner 
which permits the external field to be concentrated 
in a path of low flux opposition. Bar magnets are 
stored with N and S poles adjacent. A keeper is 
placed across the poles of a horseshoe magnet. 

6. Reluctance is the opposition offered to the flow of 
magnetic flux lines. Air has a higher reluctance 
than iron. 

7. Number of flux lines (maxwells) is directly propor- 
tional to the magnetomotive force exerted and indi- 
rectly proportional to the reluctance of the material 
through which the flux lines pass. 

8. Permeability of a material is a measure of its ability 
to be magnetized. Low reluctance indicates high 
permeability. 

9. An electromagnet is a device that has been or is 
being magnetized electrically. 

10. Current through a conductor generates a magnetic 
field. If the thumb of the left hand points in the 
direction of electron flow, the fingers curl in the 
direction taken by the flux lines. 

11. A coil of wire develops a stronger magnetic field 
than a single conductor. Field strength is directly 
proportional to ampere -turns (number of coil turns 
and the amount of current flowing). Field strength 
is indirectly proportional to the diameter of the coil. 

12. Magnetomotive force of a coil can be determined 
by multiplying ampere -turns by a reluctance con- 
stant. Reluctance for air is 1.257. 

13. Residual magnetism is the amount of magnetism 
remaining in an electromagnet after current flow 
has ceased. 

14. Hysteresis (difficulty in realigning magnetic direc- 
tion of molecules) causes changes in the magnetic 
field to lag changes in the current. 

15. Each magnetic material has a limit to which it can 
be magnetized. The limit of magnetic strength is 
called saturation, and is the point at which a maxi- 
mum number of molecules have been aligned in the 
same magnetic direction. 

16. Solenoids are electromagnets with movable iron 
cores. 

17. Electromagnets are used in motors, generators, 
meters, and other devices that make use of the 
electrical effects of a magnetic field. 

18. The right -hand rule for motors states: With thumb, 
index finger, and middle finger of the right hand at 
right angles to each othér, the index finger pointing 
in the direction of magnetic flux, and the middle 
finger pointing in the direction to current flow, the 
thumb will indicate the direction in which the 
conductor will move. 

19. The left -hand rule for generators uses the same 
principle: If the left thumb points in the direction 
of the conductor movement, and the index finger 
points in the direction of the magnetic flux, the 
middle finger will indicate the direction of current 
flow in the conductor. 

This series is based on material appearing in Vol. 1 of the 
5 volume set, BASIC ELECTRICITY /ELECTRONICS, published 
by Howard W. Sams & Co., Inc. @ $22.50. For information 
on the complete set, write the publisher at 4300 West 62nd 
St., Indianapolis, Ind. 46268. 
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:(HE 1 

I1UCVCOE 
Looks almost like a scene from a grade "B" movie, 

right? The one where a matter transporter goes 
screwy and solves the casting problem for a Gulliver's 
Travels remake. 

The facts are that this mini -motor bike is a hand 
carved, one sixth scale, radio -controlled model. It is 

buzzing down the main street of Lee, a small english 
town where, it seems, this sort of thing is common. 

Anyway, there's always a simple answer and this 
one is spelled Bob Earwicker. He's a hobby shop 
owner who likes a challenge and apparently thinks 
designing, building and operating a radio controlled 
motorcycle is one. It took master modeler Earwicker 
two years to perfect. Bob explained that the major 
difficulty was constructing a drive unit with a correct 
power -to- weight ratio to keep the bike and side car 
in a straight line. Remember, we're talking about three 
wheels, not the usual radio controlled model with four. 

Mini Specs. Twelve inches tall and 13 -in. long 
outside with hand carved riders: that's it! On the 
inside, the side car houses the drive motor and radio 
control receiver without upset. To get smooth steering 
action, Bob used a digital proportional radio control 
system. The transmitter operates in the 27 MHz R C 

band with a power output of approximately 1/2 watt. 
This gives him an operating range as far as the eye 
can see." A six volt wet cell whose capacity is about 
6 amp hours, powers the drive motor, while radio 
control receiver power comes from the usual 
rechargeable Ni -Cads. 

Bob balanced his creation to perfection. But what 
about those tough trails where a twig seems like a 

giant redwood? Bob assures us that the gear ratios 
Al are designed for off -road cross -country fun. Even 

muddy ground won't even stop this power package. 

It has taken Bob Earwicker two years to perfect the radio controlled 
motor bike seen here. Its operational range is to the I, mit of the 

user's vision. Making a 3- wheeler stable over rough g-ound s a feat. 

84 

Hardly content with just one, the builder- designer is working 
on his Mark II version with more powerful drive motor. He is 

reporting that he expects to use the same type of R/C system. 
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Bookmark 
(Continued from page 24) 

cuit applications, packages, and handling 
and mounting considerations for these de- 
vices as well as an up -to -date listing of 
commercial types (including standard-prod- 
uct, high -reliability, and SK- replacement 
devices) currently available from RCA 
Solid State Division. This basic reference 
text is also a useful adjunct to the seven - 
volume RCA SSD -200 DATA BOOK 
Series. Copies of the RCA Solid -State De- 
vices Manual (SC -16) are available at 
$5.00 each. Copies may be ordered from 
RCA Solid State distributors or by sending 
checks or money orders to RCA Solid 
State Division, Box 3200, Somerville, NJ 
08876. 

Your Move. Several years ago John W. 
Collins wrote a chess column for ELE- 
MENTARY ELECTRONICS. Nothing much 
was known about John except that he was 
devoted to chess and winner of several 
prestigious chess tournaments. Now we 
can get an insight into John through his 

*Jr. W. Ci Hard cover 
313 pages 
$8.95 

new book My Seven Chess Prodigies. Nat- 
urally, as you would begin to expect, 
World Champion Bobby Fischer was one 
of John's students. The book describes the 
early lives of Bobby Fischer, Bob Byrne, 
Bill Lombardy, Don Byrne, Ray Weinstein, 
Sal Matera, and Lew Cohen -one Cham- 
pion of the World, one Champion of the 
United States, one Junior World Cham- 
pion, two International Masters. one USCF 
Senior Master, and one USCF A Player 
on his way to becoming a Master. Having 
known them all before they became cham- 
pions, John Collins is able to provide per- 
sonal commentary on the family back- 
ground, appearance, character, health, 
mental traits, interests, pastimes and edu- 
cation of these great American chess play- 
ers. In addition, he provides details on the 
development of their chess ability (les- 
sons, books read, hours a day spent in 
study), styles of play, and accounts of the 
players' most exciting and original games. 
Published by Simon and Schuster, 630 
Fifth Avenue, New York, NY 10020. 

Microwave Oven Owners. Two new 
cookbooks on variable -power and combi- 
nation microwave cooking are now avail- 
able from Litton Microwave Cooking 
Products. Old -fashioned Goodness With 
Variable Power Microwave Cooking, the 
first cookbook of its type, is included with 
all Litton variable -power ovens. It con- 

86 

Hard cover 
180 pages 
$9.95 

Hard cover 
208 pages 

$12.95 

tains over 380 recipes. Discover Combina- 
ton Microwave Range Cooking comes with 
Litton's combination microwave ranges 
and has over 550 recipes. The cookbooks 
may also be purchased by sending a check 
or money order payable to Litton Indus- 
tries to P.O. Box 851, Maple Plain, MN 
55359. 

Ask Hank, He Knows 
(Continued from page 34) 

wrecking the tapes of her tape recordings 
and the performance of her reel -to -reel 
tape deck. Tell her it isn't so, Hank, and 
save a wonderful relationship. 

-B. M., Austin, TX 
Wow, and they said I was way out when 

I wore argyle socks with my tux to the 
prom. I don't see how one has anything 
to do with the other. The CB transmitter 
may interfere during periods of common 
transmission and recording, otherwise - 
nothing. Keep the peace! 

Canadian CB 
When I'm in Canada next summer can 

J use my CB on channel 9 for emergencies 
like in the U.S.? 

-G. M., Olyphant, PA 
Sure you can. The Canadian Dept. of 

Communications permits this usage of 
CB on channel 9. Also, it is the primary 
call channel up north. By next summer it 
may change in Canada to conform with 
U.S. CB regulations. When you get up 
there PTT and ask. By the way, I really 
don't know if it is okay to answer a call 
across the border. The rules cover in U.S. 
and in Canada only. Can two cars one 
mile apart and separated by the border 
talk to each other? 

Peak Reading VU Meter 
In thé last issue of ELEMENTARY 
ELECTRONICS we omitted information 
on the source of the VU meter. The exact 
text that should have appeared in the parts 
list is given below. 
Note -Tho Toyo type 67 meter is available directly 
from the manufacturer, Toyo Corp. of America, 
800 West Sixth St., los Angeles, CA 90017. Price 
of each meter is $23 plus $2 shipping and han- 
dling per total order. If you need integrated cir- 
cuit MC7824, write to Circuit Specialists, Box 
3047, Scottsdale, AZ 85257, for a price. 

Can You Help Out? 
If you know anything about radio 

broadcasting in the Phillippine Islands 
prior to 1950, tell it to James T. Pogue, 
P.O. Box 972, Lafayette, IN 47902. James 
is doing research on this subject matter 
and needs your help. 

Paul Prescott needs diagrams and ser- 
vice data for the Contact 23 CB Trans- 
ceiver. Write to him at Allen Rd., Brook- 
field, CT 06804. 

Don Osmond of 533 Brainerd Avenue, 
Libertyville, IL 60048, is in need of a 
schematic /manual for a Knight Kit 
KN330 AM /FM Stereo Receiver. Can you 
help him? 

J. Jay would like to build a high tem- 
perature kiln and anyone with experience 
and /or technical information please write 
to Mr. Jay at Rt. #1, Box 73, Deming, 
NM 88030. 

If you can spare an ECC40, contact 
Ed Podniesinski, 110 Cayuga Creek Rd., 
Buffalo, NY. 

Dennis Gibbs of 9214 Venetian Way, 
Richmond, VA 23229 needs the schematic 
diagram for a Dumont 322 Dual -Beam 
Oscilloscope. 

Ed Pow needs the schematic diagram 
for the DX -150A. He's at 11606-129th 
Avenue, Edmonton, Alta., Canada T5E- 
0M7. 

Not to be outdone, Andy Campbell of 
19 Pleasant Dr., Niantic, CT 06357 wants 
the diagram for the Realistic DX -160. 

Now here's a tough one! Ben Tutt III 
can't find the schematic diagram for the 
Model 830 Oscilloscope made by Modern 
Electronics Co. of New York. If you can 
help, write to Ben at 222 Stonewall, Mem- 
phis, TN 38112. 

Harry Loy of Box 303, Altoona, IA 
50009 would like the schematic diagram 
for the Globe Duodyne TRF battery op- 
erated receiver #830. 

And Hank sends his warmest regards 
and good wishes to everyone who wrote 
to him last year and especially those who 
lent a helping hand. Happy New Year, 
fellows! 

Newscan 
(Continued from page 38) 

"I've been involved in CB for about 
two years," she explained, "and it's been 
a life -saver more than once. 

"About a year and a half ago," she 
went on, "two men tried to break into 
my home while I was there alone. I 
grabbed my microphone and put out a 
distress call. Within five minutes, CBers 
in cars were pulling into my driveway. 

(Continued on page 89) 
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Why Have 50,000 People 
Bought a Realistic 

TRC -24C? 

Because 16 years of Radio Shack CB know -how have 
shown us the way to produce a "loaded" mobile rig 
with a sophisticated multi- transistor noise blanker - 
at dollars less than the other famous brands. Most 
sets only have ANL -a diode that clips the noise 
peaks. But with ANL plus a blanker, the TRC -24C 
really chops the noise, peaks and all, right out of the 
received signal. It's sort of like having "amplified 

(P.ease Print) 

Name 

Street 

Cty 

Sate Zip 

NEW 1976 
RADIO SHACK 
CATALOG 

164 PAGES OVER 2000 ITEMS 
AT OUR OVER 4000 STORES OR 
MAIL THIS COUPON TO 

Radio Shack 
P.O. Box 1052 
Fort Worth, Texas 76101 

Apt x 

All CHANNEL - ALL RYSTAL 

ears" that hear only the voice, not the hash. Other 
features include delta tune, PA provision, S /RF 
meter with modulation indicator light, full RF output, 
pi -net antenna matching, 23 channels, and posi- 
tive or negative ground. FCC Type Accepted. 
With all crystals, 12 VDC power cord, plug -in dyna- 
mic mike, mobile bracket. #21 -145. There's only one 
place you can find it ... Radio Shack! 

15995 

--itEaustY 
Rade °'jhaek 

A TANDY CORPORATION COMPANY 
OVER 4000 STORES 50 STATES 8 COUNTRIES 

Just Say "Charge It 
at participating stores 

Retail prices may vary at individual stores and dealers. 
Prices and products may vary in Canada 

CIRCLE 32 ON READER SERVICE COUPON 
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Digital Wind Meter 
(Continued from page 47) 

Pictorial shows the location of 
components as seen from the 
bottom (through the foil pattern) 
as they would be viewed in sol- 
dering to the foil. To get a full 
size foil pattern send a stamped, 
self- addressed envelope to: 
Elementary Electronics, Digital 
Windspeed Template, 229 Park 
Ave. South, New York, NY 10003. 

cuit use any convenient layout on a perf 
board. The position of the components 
is not critical. If you haven't worked 
with ICs before you'll be better off 
soldering IC sockets in place on the perf 
board, and connecting the,other com- 
ponept,$ to the pins of the IC sockets. If 
you've had a fair amount of experience 
and can solder ICs directly into a circuit 
without overheating the pins (using a 
pair of long -nose pliers as a heat sink 
while soldering to each pin), do it that 
way. 

The main job in wiring the anemom- 
eter lies in making the printed circuit 
board. The pattern shown can be made 
by using the simple resist method. Sim- 
ply draw the pattern with a felt- tipped 
resist pen on the foil side of the printed 
circuit board, place in etching solution 
for an hour or so and drill the holes 
marked. The somewhat more sophis- 
ticated, yet still easy, non -camera photo 
method can also be used. 

If a small 25 -watt soldering iron is 
used, the /Cs can be soldered directly 
to the board, although IC sockets are 
less risky. Be sure to orient the notch 
on the ICs as shown in the component 
layout diagram. It is always wise to 
use IC sockets when mounting display 
LEDs. Be sure to either bend back or 
cut off pin 12 on the socket which is 
used to mount Display No. 1. 

Unless double sided PC boards are 
used, jumpers made up of hookup or 
bare wire are needed. Place jumpers be- 

tween the two J1 s, J2s, J3s, J4s, J5s 
and J6s. In addition, interconnect the 
+5 VDC points on the PC board with 
jumpers (6 needed). 

Connect the two leads from the re- 
mote mounted reed switch to points 
PI and to one of the two GNDs. 

Connect the plus power supply lead 
to the +5 point at the top of the board. 
Connect the other supply lead to the 
other GND point which is also located 
at the top of the board. 

The 5 -volt regulated TTL power sup- 
ply described by Herb Friedman in the 
Sept. -Oct. 1975 issue of ELEMENTARY 
ELECTRONICS is ideal for this project. 
This power supply is compact enough 
to easily fit in the same case as the 
logic unit. 

The entire circuit can be mounted in 
any convenient size bakelite or alu- 
minum case with aluminum panel. For 
a smart appearance, spray paint the 
panel with some auto -touch -up white 
lacquer. Use dry transfer decals for the 
lettering. 

Cut a slot in the panel so the two 
digit LED display can be readily seen. 
If desired, the switch to turn on the 
power can be an inexpensive slide switch 
but a toggle switch is more reliable and 
easier to mount. The circuit board and 
all other components should be mounted 
to the back of the front panel for ease 
of accessibility. 

If one desires a longer display time, 
increase R5 from the recommended 

150k to 220k or even 270k. 
Any type of two- conductor connect- 

ing jack can be mounted on the front 
panel (I used an RCA -type jack) as 
long as the appropriate plug is used. The 
two wire cable which connects the ro- 
tary wind sensor to the electrical unit 
must be long enough to reach from the 
roof to the place in your home where 
you want to keep the display unit. Any 
kind of shielded cable, including audio 
cable or microphone cable is OK. Coax 
such as RG -59/U is fine, but don't buy 
it special for this job because it costs 
much more than other (audio) cable. 

Calibration. This anemometer is 
easily calibrated since there is just one 
pot to adjust. As an initial test, plug the 
unit in and connect the wind sensor to 
the display unit. After a few seconds 
warmup the unit should show 00 then 
go momentarily blank. Turn the cups 
by hand and a number should appear 
on the display for a second or two and 
then disappear for a second. Now turn 
the cups as fast as you can by hand and 
adjust the calibration pot to read as 
close as possible to 20. If everything so 
far works OK, it is time to take the ane- 
mometer for a ride. If not, go back to 
Square One and check your wiring and 
the seating of the LED display modules. 

The anemometer should be calibrated 
against an accurate automobile's speed- 
ometer. Since the anemometer will be 
away from the regular house supply, 
you will have to take along a 5 -volt 
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battery supply. In order to drop the 
voltage to the required 5 VDC, you 
must connect a 2 ohm resistor in series 
with a 6 volt battery. 

With someone else driving, take the 
unit in an auto on a nearly calm day 
and drive as steadily as possible at a 
certain definite speed, say 30 mph. 
Drive up and down a quiet road, with 
the wind sensor held out the window 
and adjust the calibration pot so the 
display will read an average value of 30. 

Use. The wind sensor should be 
mounted on a roof or other location 
where there are few obstructions. Be- 
cause of the one -shot ahead of the 

NAND gate, the anemometer may sud- 
denly go blank when winds are of hur- 
ricane speed. So if the display one 
minute shows 75 mph and the next 
minute 00, don't stick your head out 
the window to see if something hap- 
pened to the wind sensor on your roof, 
a tree might just be sailing by, 

A simple way of checking your speed- 
ometer is to drive down an expressway 
at 55 and have someone time you be- 
tween two mileposts. Then get your 
hand calculator out and divide 3600 by 
the number of seconds it took you to 
travel the mile. The result is your true 
speed. 

DX Central 
(Continued from page 28) 

and programs over Radio Mexico are a 
sometimes thing, so keep trying periodical- 
ly. 

"I'm 15 years old and have been an 
SWL for almost a year now," writes Phil- 
lip Hamilton. Hickory, North Carolina. 
Phil uses a Knight Star Roamer II re- 
ceiver and has logged 32 different coun- 
tries on shortwave. 

One of his catches has been Radio Vil- 
nius on 9,735 kHz, which. he notes at 
about 2230 GMT. 

"They had a very strong signal, but 
QRM was pretty strong. Their location is 
in Lithuanian SSR, USSR." 

Thanks for writing, Phil. You are right 
that the programs of Radio Vilnius are 
produced and recorded in Vilnius, a ma- 
jor city in Lithuania. 

Want to join a good shortwave listeners 
club? Are you interested in other phases 
of the DXing hobby'' Medium wave 
(BCB) DXing? FM, TV monitoring? 

You may be interested in the following 
list of North American DX clubs, all 
members of the Association of North 
American Radio Clubs. The updated list 
was submitted by Dave Browne, execu- 
tive secretary of ANARC, headquartered 
at 557 North Madison Avenue, Pasadena. 
California 91101. 

The organizations affiliated with 
ANARC are: American Shortwave Listen- 
ers Club, Canadian International DX Ra- 
dio Club; International Radio Club of 
America; National Radio Club; North 
American Shortwave Association; Radio 
California -USA; SPEEDX; SWL Interna- 
tional; Worldwide TV -FM DX Associa- 
tion; Handicapped Aid Program; Miami 
Valley DX Club; Minnesota DX Club: 
Rocky Mountain DXers Association; 
Transworld DX Club; University of Man - 
atoba DX Club. 

For more information on these hobby 
clubs, the subject material they cover, 
membership fees and addresses, send a 
large sized (No. 10) envelope, addressed 
to yourself and with ten cents postage 
affixed to Browne. Ask for the list of 
ANARC DX clubs -it's free -and tell 
Dave DX Central sent you. 

Newscan 
(Continued from page 86) 

This is just one of many incidents 
when CB has helped Mrs. Kovatch. 
She also uses it regularly to help others 
as a member of the Cleveland Police 
Auxiliary. 

"Every member of our Auxiliary is a 
CBer," she said. "While we never inter- 
fere with the Police or take any action 
on our own, we think we help them by 
serving as their eyes and ears. 

"I was on the radio one Sunday af- 
ternoon trying to locate someone who 
had First Aid experience to help some 
accident victims," she recalled. "The 
man who answered my call eventually 
became my husband. We didn't start 
dating until a few months after that 
call," she said, "but our first meeting 
was on CB radio." 

Nice things involving Sheryl's CB 
activities just keep on happening. "Last 
year I was driving through some lonely 
mountains in Tennessee, when my car 
broke down. There was no one for 
miles in any direction. So, I put out a 
call for help and within fifteen minutes, 
there were two cars and an eighteen 
wheeler there to help me. One of the 
guys was a mechanic and he got my 
car running again in short order." 

Kathi's CB Carousel 
(Continued from page 58) 

was only 1.5 watts maximum (Hi pow- 
er switch position), If you put in an 
extra battery to total 13.5 volts you'll 
get 2 watts output. If you use Alkaline 
batteries you'll get 2.5 watts output. 

This reduced battery -power output is 
typical of most walkie- talkies, and I'll 
never understand why manufacturers 
use eight AA batteries for 12 volts 
when their rigs will work off 13.8 volts 
using the optional auto power cable. 
My advice is to stick in the extra bat- 
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'GET 11110 
YOURSELF 

Discover your 
Alpha Brainwaves 
with this professional 
Biofeedback System. 
Lowest Cost Brainwave Monitor 
EICO introduces a price breakthrough in 

the fantastic new field of brainwave 
biofeedback... a completely safe, battery 
operated, biofeedback system that offers 
features and sensitivity comparable to 

professional models costing much more. 

You Will Be Amazed At What You Hear 

The BW -300 will detect your alpha 

brainwaves (which occur when you are 

totally relaxed) and produce a tone 

varying in frequency according to your 
mental state. 

100% Solid State Circuitry 
Reliable All Solid State IC Circuit Design 

features an active filter that isolates alpha 
brainwaves and a high -gain low -noise 
amplifier providing 5- microvolt sensitivity 
for easy alpha recognition. The BW -300 is 

supplied with stethescopic earphones, 
electrodes headband, 
contact cream and KIT 3495 
instructions. WIRED 59.95 

FREE EICO CATALOG 
For latest EICO Catalog on Test Instruments, 
Automotive and Hobby Electronics, Eicocraft 
Project kits, Burglar -Fire Alarm Systems and 
name of nearest EICO Distributor, check reader 
service card or send 50Ø for fast first class 
mail service. 

EICO -283 Malta Street, Brooklyn, N.Y. 11207 

Leadership in 
creative electronics 
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0.170 the original 
."wedge- type" screwdriver 

WEDGE 
SCREW- HOLDING 
SCREWDRIVER 
Does all the job! 

HOLDS, 
STARTS, 
DRIVES, 
AND SETS 

17 
SIZES 
1975 by 

Kedrnan Company 

the screw 
normal tightness! 

GET A SET TODAY! 

At your dealer's 
or write 

KEDMAN 
COMPANY 
Box 267 
Salt Lake City, 
Utah 84110 

LOCKSMIIH r 
"I have already 
master keyed my 
Elks lodge and 
38 apartments... 
so you see my 
locksmith course 
is practically 
paid tor." 
Adellndo Orsi. Jr. 
Azusa, Calif. 

Name 

1,w II eup,r 
bemuse it L I..r ra. iIÌO1iuu I1.e11 al 

la,hby- -and Meld) paid besides' you'll 
au on enjoying the fascinating cork. 
year after yrar% in good limes or had 
because you'll be the man in demand 
in an esergrousng field offering big pay 
lobs, big prof lie as your pen hots 
Whet mure could you ask! 

Trail at Keg - Eari Eatra ffff light Away. 

LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 

Dept. crams Little Falls. N. 1 07424 

(Please Print) 

Address 

lit, Stahlire 
Check here if Eh,erbre for Veteran Training = 

N Wl FOR 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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tery-you get a solid boost in power out- 
put, somewhat better modulation and 
your signal hangs in there when the 
batteries start to run low. On the other 
hand, Nicads have a lower internal re- 
sistance, therefore a lower internal volt- 
age drop under maximum load, so you'll 
usually get optimum performance from 
the 12 -volt Nicad pack (though an ex- 
tra Nicad battery wouldn't hurt; no one 
makes room for an eleventh battery. 
That's my next idea for some manu- 
facturer to pick up.) 

On the receiving end the Midland 
13 -861 measured 0.9 uV sensitivity for 
a 10 dB signal -plus -noise to noise ratio. 
Adjacent channel rejection was 26 dB 
(limited by receiver desensitization; 
again typical of many miniature rigs). 
Image rejection was 20 dB. The AGC 
action was a tight 3.0 dB for an input 
signal range of 2.0 to 10,000 uV, and 

you can really enjoy this tight AGC 
for all signals -from the weakest to the 
strongest -come out of the speaker at 
almost constant volume. You don't have 
to worry about some local down the 
block blasting your ears if you have the 
volume cranked wide open to dig out a 

flea's whisper signal. 
As you can tell, I'm impressed and 

excited by the new Midland 13 -861. 
With just about everyone playing copy- 
cat with CB gear -same features, same 
performance, different cabinet -it's real- 
ly a pleasure to see and use something 
that's really new and improved. I'm 
willing to bet almost every REACT 
and rescue team adds a Midland 13 -861 
to their emergency truck. 

The complete Midland 13 -861 pack- 
age (less batteries) is priced at $164.95. 
For more information circle No. 75 on 
the Reader Service Card. 

Antique Radio 
(Continued from page 62) 

times its voltage rating, or P =E x I. 
In our example the wattage dissipated 
by the 22 -volt Zener would vary be- 
tween .066 and .506 watts. From a 
practical viewpoint hardly anyone 
would leave a power supply turned on 
without a load, so the Zeners would 
never be overloaded. 

Is the 1000 -uF, 150 -volt DC ca- 
pacitor absolutely necessary or could 
substitute another size? 
Other sizes can be used here. The de- 
signer of this supply found that this 

value gave a very stable hum free sup- 
ply and this capacitor was readily avail- 
able at many radio parts distributors. If 
a Zener diode opened up or the indi- 
cator lamp bulb burned out the voltage 
across the capacitor could exceed 150 
VDC. You can parallel two or more 
capacitors to equal 1000 uF, but a sin- 
gle capacitor of 200 to 1000 uF rated 
at 150 to 500 VDC will work. 

If you have any other questions 
about this power supply just send them 
in. 

Well so long, for now. Next time we 
will continue with our tuning indicator 
story, bring you more news of collector 
clubs, and have other interesting infor- 
mation for radio collectors. 

Changing Speaker World 
(C'ontinued from page 56) 

age is applied, the film goes into mo- 
tion, expanding and contracting. The 
motion is a kind of "breathing," with 
the outer surface of film pulsating out 
into the air away from the cylinder core 
for 360- degree horizontal dispersion. In 
addition to wide dispersion, Pioneer 
claims that the high -polymer molecular 
film transducers exhibit excellent tran- 
sient response, low distortion, high pow- 
er handling capability and wide fre- 
quency . response. As evidence, the 
HPM -200 is rated at 25 to 25,000 Hz. 

Although new materials and meth- 
ods are constantly being developed and 
incorporated into high fidelity loud- 
speaker designs, the mere use of such 
new refinements does not of itself guar- 
antee better, more realistic sound from 
such speakers. Tried and true materials 
and construction methods combined 
with years of experience may produce 

a better -sounding speaker in many 
cases than the most revolutionary space - 
age techniques. 

To get loudspeakers that sound best 
you must be prepared to (a) spend a 

bundle of money, and (b) spend con- 
siderable time listening to various speak- 
ers in the audio showrooms. It's best to 
compare them by listening to one or 
two recordings that you're very familiar 
with. 

React Team 
(Continued frone page 5Th 

who are trained to skillfully handle 
emergencies that arise in their local 
communities. REACT's affiliated clubs 
have the right to use the REACT logo 
in their letters, publications, and publi- 
city releases. And assisting the local 
REACT clubs toward achieving the 
publicity they deserve, the national 
REACT headquarters provides nation- 
wide publicity through newspapers, 
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Now -have fun with electronics- 
BUILD YOUR OWN 
TRANSISTOR RADIO... 
burglar alarm... 
me al locator... 
listening device... 

4 mini -computer... 
oscillator... 
amplifier... 
and more! 

Try this library of tested, easy -to- follow guides 
that tell you the parts you need... where to get 
them. .. then lead you step -by -step through 
building and operating useful electronic de- 
vices! Your satisfaction is guaranteed. 

, Iertrooics 

f trpf 

ELECTRONICS 
FOR THE 
BEGINNER. 
This unique vol- 
ume starts you off. 
Chapters 1, 6, and 
7 show how to use 
tools and solder. 
how to read elec- 
tronic symbols and 

circuits. Soon you'll find yourself 
building devices ranging from a 
"one- hour" radio to a simple 

$4.50 

ELECTRONIC 
GAMES & TOYS 
YOU CAN 
BUILD. Start 
each project with 
a piece of board, 
some simple tools, 
and a couple of 
radio parts. With 
this "just-for-fun" 

guide, you can build and enjoy 
Test Your Nerve, Reaction Timer, 
The Maze. Space Shot. Party 
Pooper. The Flipper, and nine 
more. $3.50 

101 EASY 
AUDIO 
PROJECTS. Al- 
most every project 
saves you more 
money than the 
cost of the book. 
Create valuable 
accessories and 
equipment. Build 

a filter for annoying record 
scratches. Build audio testers and 
tracers, intercoms, hi -fi's, tuners, 
even a telephone amplifier. $3.95 

99 ELEC- 
TRONIC 
PROJECTS. 
You'll want this 
volume on hand, 
because it helps 
you build nearly 
every category of 
electronic device 
imaginable: auto- 

motive, burglar alarms, ham and 
swl, photographic, and more. 
Most cost less than $10 to build. 
Save money -have fun, too! $3.50 

stereo amp. 

LECTRONtC 
PROJECTS 

HOW TO BUILD 
PROXIMITY 
DETECTORS & 
METAL LOCA- 
TORS. Hunt trea- 
sure, find jewelry 
and coins in the 
sand. Locate pipes 
and studs in walls 
and floors. This is 

just a sample of what you can do 
with devices this book helps you 
build. There are projects for nov- 
ices and technicians alike. $4.50 

INTEGRATED 
CIRCUIT 
PROJECTS. Ex- 
pand your elec- 
tronics know -how 
-delve into IC 
technology. This 
clearly written, 
challenging vol- 
ume helps you 

sharpen your skills by building a 
stereo headphone amplifier, tone 
encoder and decoder, waveform 
generator, voice scrambler, and 
more. $4.95 

SOLID -STATE 
ELECTRONIC 
PROJECTS. 
Three chapters 
help you under- 
stand burglar 
alarms inside-out. 
Parts lists help 
you protect your 
home by building 

them. This book also helps you 
construct metal locators, music 
circuits, a long -range listening 
device, and more. $3.95 

HI -FI PROJ- 
ECTS FOR THE 
HOBBYIST. This 
book takes noth- 
ing for granted - 
not even your bud- 
get. Shows you 
tools, techniques, 
terms., where to 
buy, what and how 

to build. Install a small speaker 
enclosure with big sound, loud- 
ness or balance controls, a four - 
channel adapter, and more. $3.95 
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5- MINUTE 
ELECTRONIC 
PROJECTS. 
Learn basics about 
electronics the 
easy way - by set- 
ting up projects 
and demonstra- 
tions yourself. 
This picture - 

packed book features devices that 
take minutes of building, but 
hours of using and enjoying. In- 
cluded are oscillators, generators, 
transmitters, a crystal radio, and 
more. $3.95 

1 

PROJECTS IN 
SIGHT, SOUND, 
AND SENSA- 
TION. Build a 
digital ESP test- 
ing machine your- 
self? This book 
makes it possible 
-along with six 
other unique proj- 

ects. Advance from simple novel- 
ty devices to a sophisticated bio- 
feedback machine for muscle 
relaxation. Theory, diagrams, 
and parts lists are featured with 
plenty of illustrations. $4.95 

Build a library of these fascinating, fun -to -use books. 
They're less than $5.00 each! 129 p... Clip out ... mail today I El .1111 

I 10% DISCOUNT COUPON I IYES_ please send me the books checked below for my library 
of build -it- yourself electronic projects. Enclosed are the modest 
prices shown, plus 75t shipping and handling. I understand that I my satisfaction is guaranteed, in that I may return any book with- 
in 15 days for full refund. I CHECK HERE AND SAVE 10%! 1 have checked at least , 

3 of the books offered. So 10r4 of the cost is deducted. 

ELECTRONICS FOR 
THE BEGINNER 
20677 $4.50 
ELECTRONIC GAMES & 
TOYS YOU CAN BUILD 
20183 $3.50 

INTEGRATED 
CIRCUIT PROJECTS 
21113 $4.95 
SOLID -STATE ELEC- 
TRONIC PROJECTS 
20921 $3.95 

101 EASY AUDIO HI -FI PROJECTS FOR 
PROJECTS 20608 $3.95 THE HOBBYIST 

20925 $3.95 EJ 99 ELECTRONIC 
PROJECTS 20818 $3.50 
HOW TO BUILD 
PROXIMITY 
DETECTORS & METAL 
LOCATORS 20881 $4.50 

5- MINUTE ELECTRONIC 
PROJECTS 20968 $3.95 
PROJECTS IN SIGHT, 
SOUND & SENSATION 
21125 $4.95 

NAME 
please print) 

oADDRESS 

i'ITY STATE ZIP 
Add sales tax where applicable. 

ENCLOSE CHECK OR MONEY ORDER... MAIL TO. 

Howard W. Sams & Co.. Inc / 4300 W. 62nd 
Street I Indianapolis. Indiana 46206 EE -13 
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magazines, and news releases. 
There are nominal dues for each 

member and a five dollar charter fee 
for newly organized REACT teams. 
And there are no formal rules to guide 
the locally structured organizations - 
the fellows back at REACT headquar- 
ters share the opinion that only you 
and your fellow REACT teammates 
know which emergency services to pro- 
vide for your own locale. 

Getting Started. To get your own 
REACT team going simply write to 
Mr. Gerald H. Reese, Managing Di- 
rector, REACT International, Inc., 111 
East Wacker Drive, Chicago, IL 60601. 

REACT is not just another CB social 
club you join to have fun. It is a serious 
organization staffed by dedicated indi- 
viduals serving Teams nationwide. Here 
are a few of the many accomplishments 
REACT members are proud of: 

REACT was instrumental in actions 

which led to FCC establishment of 
channel 9 exclusively for emergency 
and motorists assistance communica- 
tions. 

Since 1962, REACT teams have 
handled an estimated 55 million emer- 
gency calls including approximately 12 
million highway accidents. 

Over 200,000 volunteers have pro- 
vided a total of approximately 100 mil- 
lion man -hours in public service to their 
communities through local REACT 
team programs. 

REACT members have assisted in 
every major natural disaster in recent 
U.S. history such as Hurricane Camille; 
the Rapid City, South Dakota flood; 
Southern California earthquakes; and 
numerous tornadoes, blizzards, etc. 

REACT pioneered in the develop- 
ment of cooperative programs with 
state agencies. A two year joint study 
with the Ohio State Highway Patrol 

serves as a model which is now being 
applied in other states. 

A formal cooperative understanding 
exists between the American National 
Red Cross and REACT. A large per- 
centage of REACT teams have now 
taken Red Cross First Aid training and 
provide emergency communications co- 
ordinated through their Red Cross 
Chapters. 

If you are sold on REACT, good! If 
you want to sell others on the REACT 
function, let REACT help you. Write 
to the address previously given and ask 
for their brochure and other literature. 
There is also a film on REACT avail- 
able from the General Motors Film 
Library that you may borrow at no 
cost. Request the free loan of this film 
-titled "Where Seconds Count " -by 
writing to General Motors Film 
Library, General Motors Building, De- 
troit, MI 48202. L 

FIRST SW ANTENNAS 

(Continued from page 64) 

grounding wire and ground rod. An 
ounce of prevention can save your 
home. 

A dipole has some bonuses. For ex- 
ample, a dipole works equally as well 
on frequencies three times the designed 
frequencies. Thus, a 41 -meter band 
dipole which will pull in 7100 -7300 
kHz signals will also receive 21300- 

21900 kHz which covers the 13 -meter 
band. Or, if there is sufficient space to 
string a 195 -ft. 2 -in. antenna for the 
120 meter band (2300 -2495 kHz), then 
you could pull in the 120, 41 and 13- 
meter hands. Of course, if you want all 
the shortwave bands, then your best bet 
is a commercial dipole antenna with 
built -in wave traps. 

Don't see much of Mort anymore ex- 
cept at the supermarket. Seems he's a 
"stay-at-home" type lately. Happy DX- 
ing, Mort. 

Fig. 3. How to install an aluminum foil 
antenna like the one that set Carl straight. 

LEAD -IN 
WIRE 

RECEIVER 

ONE LONG PIECE 
OF ALUMINUM FOIL 
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Case No. 3 -The Cave Dweller. 
Carl is a fun guy to know except when 
he's upset. For example, Carl drove 
over on Sunday afternoon to tell me a 

story he was barely capable of getting 
out. He had picked up a used Drake 
SPR -4 receiver at a fantastic price at a 

flea market and wanted to get involved 
with DXing in a hurry. It was impor- 
tant to Carl since he teaches French 
and German, and shortwave DXing 
would keep his foreign language skills 
sharp. Unfortunately, Carl lives on the 

t; 14th floor of a 24 -story apartment 
house near the city center. His land- 
lord, actually an agent representing the 
owner, refuses to let any tenant hang 
anything out of the windows, let alone 
permit Carl to install an antenna on his 
patio. In fact, the American flag is 

taboo. 
I heard his sad story and told him to 

have his lease available when I visited 
him the following weekend. When I 
came to visit, I could see that the lease 
was "ironclad ", so much so that it made 
baseball's reserve clause seem wishy- 
washy. That was it, no outdoor antenna 
for Carl. 

I did make him somewhat happy by 
showing him an old trick. I connected 
the antenna lead -in wire to the metal 
finger stop on his phone's dialing 
mechanism. Reception was good con- 

sidering the construction of the build- 
ing, which killed reception even for 
parts of the AM broadcast band. ThiE 
was a temporary measure since Carl 
was soon to get pushbutton phones. 

Carl was all set to return to the flea 
market and unload his Drake receiver. 
He even told me he had planned to 
panel his room to give the listening 
shack a comfortable air, but now he 
wouldn't. "Now just a minute, before 
you quit," I said to Carl, "let's give it a 

try." We swiped his wife's kitchen roll 
of wrapping aluminum and hung it on 
the wall with masking tape. Two walls 
were outside walls, so this is where we 

placed the foil. Fig. 3 shows what 
we did. It looked kind of silly until we 

attached a clip lead from the foil to the 
antenna post of the receiver. Wow! 
Carl practically cried as he tuned the 
bands. His wife practically cried too 
when she saw the wall but calmed down 
once she realized that wall panels were 
going up. This antenna cost only 590 
for the aluminum foil and $45 for the 
wall panel job. 

The last I heard from Carl was he 
was planning to move to the suburbs 
where he had purchased an old home- 
stead on six acres. I wonder what he 
had in mind. 

CB Fights Crime 
(Continued from page 49) 

blue uniforms on the street. What you 
do see are silver- haired ladies and gen- 
tlemen carrying walkie- talkies. Most of 
the older volunteers sit in front of their 
homes in a position where they've got 
a clear view of the block, and where 
the antennas of their transceivers reflect 
the last rays of the sun and the cold 
blue glint of the street lamps. In addi- 
tion to these, other volunteers watch 
the streets from their apartment win- 
dows during the early evening hours, on 

the lookout for any unusual or sus- 
picious activities. 

What happens when a street watcher 
spots a suspicious character? "Well, it's 
only happened to me once," says Steve 
Silverman, who, with his wife, occa- 
sionally patrols Gillette Street. "There 
was a report of some kids tipping over 
garbage cans on the next street, and I 
saw them heading my way. I called the 
base station and the police picked them 
up before they could get way." The 
Silvermans, somewhat younger than 
most other volunteers, make a point of 
walking up and down the block at reg- 
ular intervals. "It's good exercise, and I 

RELAXING! REFRESHING! 
TAKE A BREAK FROM TODAY'S PRESSURES - 

Browse with us through the old days of 
wireless, radio and early TV. 

Young or old, you'll be fascinated by our 
two great books VINTAGE RADIO (1887- 
1929) and A FLICK OF THE SWITCH 
(1930-19501. Just relax and wander through 

thousands of pictures, many old ads and interesting stories of early 
radio. You don't have to be an expert to revel in these fine books. 

Next, browse through our authentic reproduction of Gernsback's 
1927 RADIO ENCYCLOPEDIA to meet the heroes (Who's Mar- 
coni?) and see the hardware (what's a coherer?) of early days. 

Our RADIO COLLECTOR'S GUIDE will make you an "instant 
expert" as you go prospecting for those fine old collectible radios. 
Then you'll need Morris Beitman's 1926 -1938 RADIO DIAGRAMS 
book to restore them. Also, we'll send you the diagram for any 
pre -1951 set for $3.50. 

NEW GIFT IDEA! BEAUTIFUL COLOR PRINTS from original 
artwork of the famous Progress in Electronics stamp set. Four 
different 8" x 10" prints with colorful matte backgrounds. 

SEND TODAY to Vintage Radio, Dep't E, Box 2045, Palos Verdes, 
CA. 90274. Postage Paid. California residents add 6% tax. 

VINTAGE RADIO; $7.95 hard -cover, $5.95 handbook 
A FLICK OF THE SWITCH; $9.95 hard -cover, $6.95 handbook 
1927 RADIO ENCYCLOPEDIA; $12.95 hard, $9.95 hndbk 
RADIO COLLECTOR'S GUIDE; $4.95 handbook 
1926 -1938 RADIO DIAGRAMS; $7.00 handbook 
COLOR PRINTS, Set of four; $7.50 prints, $18.50 Plaaues 
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GOLD FINISH FOR MEN a WOMEN 

REPRESENTATIVES AND DEALER 

INQUIRIES ARE WANTED. 

INQUIRE ON LETTERHEAD. 

THE UNIQUE CHRISTMAS GIFT 

CB ON YOUR FINGER 
INTRODUCING THE 
EXCLUSIVE CB RING 
NEW! Now wear the universal CB 

symbol and show off your hobby. 
REGAL LAPIDARIES, INC. is the manu- 
facturer of this beautifully sculp- 
tured masterpiece. Neil Neilson, the 
famous international designer, has 
depicted in exquisite craftsmanship 
the handclasp, mike and antenna, 
symbolizing friendship and instan- 
taneous recognition of CB'ers every- 
where. The ring is available to all 
CB'ers and is priced at $9.95. The 

company invites and encourages 
clubs to write for special club in- 
formation. The address is REGAL 

LAPIDARIES, INC., 420 Madison Ave., 
New York, N.Y. 10017. 

r 

t_ 

ORDER FORM 
REGAL LAPIDARIES, INC. 
420 MADISON AVE. 
NEW YORK, N.Y. 10017 

Yes, enclosed is a $5.00 deposit for each ring. Send me 
the following rings, C.O.D. 
RCB 303 

DEPT. EE12 

(Quantity) (Sizes) 
At $9.95 each plus postage and C.Q.D. eh 
(Postage and insurance Free If full payment accompanies 
order) 
Gift Booed -add $1.00 for each ring ordered. 
Send special club ring Information 
Send representatives information. 
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_ 
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FROM KIT TO CAR 
IN 80 MINUTES! 

Electronic ignition is "in ". Update your car 
with the TOPS in power, efficiency and re- 
liability - the TIGER SST capacitive dis- 
charge ignition (CD). 
The TIGER delivers everything other CD's 
promise - and more: quicker starting, more 
power, more gas mileage, tune -ups elim- 
inated, lifetime plugs and points, reduced 
repairs and pollution. 
The TIGER can be built and installed in 
your car in 80 minutes. The TIGER is 
uniquel 
The TIGER comes with a switch for TIGER 
or standard Ignition for 12V negative ground 
only. 

SATISFACTION GUARANTEED 
or Money Back. 

Sìmpli -Kit $31.95 
POST PAID U.S.A. 

WE ACCEPT: 
Mastercharge or BankAmerlcard. 

Send check or money order with order to: 

Star Corporation 
DEPT. AA, P.O. Box 1727 

Grand Junction, Colorado 81501 
CIRCLE 36 ON READER SERVICE COUPON 
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make sure I'm seen," he says. 
When Fedesco gets a call, even if it's 

simply a suspicious -looking loiterer, he 
phones police headquarters, and a mes- 
sage is on the air to a prowl car in the 
area immediately. Volunteers are not 
encouraged to take part in any action 
which ensues. "It's our job to report to 
the police. After we do that, it's up to 
them," Fedesco says. In addition to . 
emergency calls, Fedesco contacts each 
watcher once every hour, simply for a 
check that they're on duty and the 
equipment is functioning. Communica- 
tion among watchers over the radios is 
not encouraged. "We're told not even 
to use our names on the air," Silverman 
said. "All of our communication is with 
the base station, not with each other." 
Approved CB call procedures are al- 
ways used. Supplementary observers, 
who watch what's going on from their 
apartment windows, have Fedesco's 
phone number, and can alert him by 
phone if they see something overlooked 
by ground -level observers. 

"The apartment watchers serve sev- 
eral purposes," Ms. O'Neill observes. 

"Many of them are elderly persons who 
are confined to their apartments. They 
don't have much to do otherwise, and 
watching gives them a feeling of being 
useful. Because they have a different 
perspective on street activity, they're 
sometimes able to pick up something 
the street watcher doesn't see. And 
since a would -be criminal doesn't know 
where the street watchers are or how 
many we have on duty, he's not likely 
to take the chances he might if he 
thought that all he had to do was to 
fool the person on the street." 

Ms. O'Neill believes that the Asylum 
Hill project is the first of its kind in 
the nation. It is the first program aimed 
at deterring crime and putting people 
back on the street rather than appre- 
hending people who have committed 
crimes. So far, most inquiries about 
the program have come from other 
Hartford neighborhoods, but inquiries 
from other parts of the country are ex- 
pected now that the program has 
proved successful. It's certainly a con- 
structive way of putting Citizens Band 
radio to work on behalf of people. 

Wireless Facts 
(Continued from page 73) 

coherer took the place of the visual 
spark discharges of Hertz along with 
Samuel Morse's key and inker formerly 
used to record them. This successful 
work convinced Marconi that a practi- 
cal use of Hertz' experiments existed, 
and since it had no connecting wires, it 
became known as wireless. 

Marconi's work continued with in- 
creasingly better results over longer and 
longer distances until, in 1901, signals 
from his station at Poldhu (Cornwall, 
England), were heard by him at a re- 
ceiving station he had built at St. John's, 
Newfoundland. These signals were the 
letter S repeated over and over on a 
schedule, and confirmed by him, by 

cable, back at Cornwall. It is interesting 
to note that, as Marconi increased his 
workable distance, he used longer and 
longer wave lengths, or as we say now, 
lower and lower frequencies. It was left 
to Amateur Radio Operators to prove 
the worth of short waves when, in 1923, 
they were successful with two -way com- 
munications across the Atlantic on 100 
meters. 

Again, it was the work of an amateur, 
Major Armstrong, that made long dis- 
tance transmissions more reliable when 
he invented the sensitive superhetero- 
dyne circuit for the U.S. Army Signal 
Corps in 1918. 

So, let us give Marconi full credit for 
his work in proving the practical use of 
wireless but not forget the work of the 
scientists whose basic concepts gave him 
the foundation for his wireless system. 

CB Power Mate 
(Continued from page 53) 

sistor. Also be sure to hold each tran- 
sistor lead with a pair of long -nose 
pliers as a heat sink when you solder 
to the transistor leads. 

For the high- current CB Power 
Mate the bridge rectifier has a hole in 
the center to which you can secure the 
homemade heat sink. To make this, 
take a piece of scrap aluminum the 
width of the sink or larger and bend it 

in a U -shape with the ends sticking up 
in the air about an inch. Secure the 
sink to the rectifier with a #6 screw, a 
lockwasher between the screw and the 
rectifier, and a lockwasher and a nut 
on top of the heat sink. (The screw 
feeds in from the terminal or lead side 
of the rectifier.) 

Also, for the high- current Power Mate 
the transistor uses the special heat sink 
with fins on the back of the cabinet (as 
shown in the picture). Q1 is installed 
the same way for both models. Drill a 
1/4 -in. hole through the sink and the 
cabinet. Bend QI's leads outward, away 
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from its mounting tab. Using a mica 
insulator from a power rectifier (prefer- 
ably) or a power transistor mounting 
kit, coat both sides of the mica with 
silicone heat sink grease. Position the 
insulator over the hole in the cabinet 
and place an insulated shoulder washer 
(from a 5 -way binding post) in the 
cabinet hole, from outside the cabinet, 
and pass a #6 screw through the sink, 
the cabinet, and the mica insulator. 
Then install Q1 and a lockwasher and a 
nut. Tighten the screw slightly more 
than hand tight. Check with an ohm- 
meter to be sure there's no short be- 
tween the tab of Q1 and the cabinet. 
You should read infinity -no connec- 
tion. If you have a short (one ohm or 
less) look for an improperly- seated 
shoulder washer or for a metal chip 
from the drilling. 

Final Assembly. Before final assem- 
bly, with the parts not mounted in the 
box, drill a row of five 1/4-in. holes in 
the cabinet directly over Q1, and five 
more holes in the lower left of the cab- 
inet, near the transformer. These will 
provide adequate ventilation. Then put 
a small piece of tape over the head of 
the screw which secures the transistor, 
to prevent a (possible) external short. 

Complete all wiring before installing 
the IC. Plug it into its socket so that 
pin 1, which has a dot molded next to 
it, faces the edge of the printed circuit 
board farthest away from the rectifier. 
Pin 1 should be toward the wires going 
to the board from the transistor. Install 
the fuse in its clips, set the rheostat, 
R2, to its mid- position, and connect 
the voltmeter to the output of the power 
supply (the binding posts). Plug in the 
CB Power Mate's AC cord and observe 
the meter. It should rise to some value 
and stay there. If it wanders, or rises 
and falls back down to zero, disconnect 
the AC power and check for a wiring 
error. If the voltmeter remains steady, 
adjust R2 very slowly for the desired 
voltage, 13.8 volts (or 12, or what- 
ever depending on the set you are going 
to power with it). That's it -your CB 
Power Mate is ready to use. 

Optional Protection. If you want to 
build -in the maximum current limiting 
(to make sure the supply will turn off 
if a short suddenly appears outside it). 
you can substitute a resistor for the 
jumper on top of the board. To figure 
the value of the resistor, follow these 
steps: 

1. Find the value in ohms of the 
resistor, which we will call "R." The 

formula is: R= OX where "X" is the 

current the transceiver draws when 
transmitting. 

2. If the current is 2 amps, then the 

formula gives us: R= 0 =2 = 0.3 

3. Now we must find the power rat- 
ing of the resistor. Power is W = 
I2R, where I is the current. Since we 
know that R is 0.3 ohms, and that the 
current is 2 amps, we get: 
W= 2x 2x 0.3 orW =4x0.3 
= 1.2 watts. For safety we double the 
rating, giving us 2.4 watts. 

4. So, we need a 0.3 ohm, 2.4 watts 
(or more, since that exact wattage isn't 
available). The nearest larger wattage 
rating should be used. Two 0.6 ohm, 
2 -watt resistors in parallel would do 
nicely. 

In Use. Now plug your CB Power 
Mate in: connect the positive and nega- 
tive leads of the 13.8 -volt power supply 
to the Plus and Ground connections on 
your transceiver and start contacting 
your fellow CBers ... with the maxi- 
mum legal power which you paid for 
with your new set. Why not get it? 

Of course the CB Power Mate is 
only needed in your home. In your car 
the transceiver will be getting the 13.8 
volts it needs, if that electrical system is 
operating correctly. 

Caution: Don't try to use the CB 
Power Mate at settings higher than 13.8 
volts with a transceiver which requires 
that voltage. Trying to increase a trans- 
mitter's RF power output that way will 
probably result in blowing out corn- 
ponents in the transceiver, because many 
transceivers are designed to just accept 
13.8 volts, with not much safety factor 
above that. Be sure the Power Mate is 
set for exactly 13.8 volts before you 
turn on the transceiver, not any higher. 

If you're not certain that your volt- 
meter is reading DC volts accurately, 
you can calibrate it very closely by 
using several new flashlight cells (not 
nicads -just ordinary, good condition - 
tested in flashlight- batteries). These 
cells, in good condition, put out ex- 
actly 1.56 volts each. Four cells in se- 
ries should read 6.24 volts. 8 x 1.56 
V = 12.48 V. Or you can get 13.94 V 
from nine cells. 

5 2.íP.14. . 

MICRO MINI MIKE 
WIRELESS 

Among world s smallest improved sold 
state design Picks up and transmits most 
sounds without wires tbru FM radio up to 
300 It. Use as mike music amp baby sitter, 
burglar alarm, hot line, etc. For tun. home 
and business. Batl. mU Money back guar. 
B,A. M/C cds_ COD ok. Only 914.95 Dlus 
SOC Post and hdlg. AMC SALES. Dept. 24, 
Box 929. Downey. Ca. 90241. 
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SEND FOR OUR LATEST ALL DIFFERENT 
MONTHLY PICTURE CATALOG. NOW! 

Box 17127, Portland, Ore. 97217 

"LISTEN IN TO POLICE FIRE RADIO CALLS IN YOUR CAR! 
Works 

Radio! 
Any 

Just 
car Port 

in 
le 

No 
or 

wiring . 3 minute hookup! Switches 
Instantly ly ij' . rEmelrgency 

radio to All 
Stab - OOYt 2 wan radio radial 
Works F.tervwhere Anetimel Dual 
Band 16-49 & 1:0.175 MHZ. 
SEND ONLY $2.00 Izah 

.;k. M O.;, -. 
$1T.99 COD pa or and 119 99 for PPd Del In USA. Com- 
plete with Special Antenna aid Plug In for with Any Home 
or Portable Radio! poll i,atrucrlonp-1 year Service Warrant, - 

10 Day Money Sack Trial Bold Only Direct from Factory. 
WESTERN RADIO, Dept. CE -78 KEARNEY, NEI. 41847 

"LISTEN INTO CITIZENS BAND RADIO IN YOUR CAN! 
W,,rkn with ANY CAR RADIO and antenna! 
Just clues In-1 minute hookup! Get 
all 23 CB channels -crystal controlled! 
Instant switch from ('B to regular Radio! 
Hear location of ALL STATE-COUNTY- 
LOCAL TRAFFIC RADAR CONTROL. 
and ALL Smokies- NEVER GET 
CAUGHT SPEEDING AGAINI For 
EreryoneEverywbere - Ementencla. 
roads. fuel. 104015f day or night! 

SEND ONLY $2.00 O end 81. iu for PFö e I Uw ° 
postman 

del 
1 YEAR SERVICE GUARANTEE -10 DAY MONEY BACK 
TRIAL-COMPLETE READY TO PLUG IN AND LISTEN: Or- 
der YOURS- TODAY -NOWT 
WRBTKRN RADIO, Dept. CE-71. Kearney, Neb. SNT 

CITtZ[Ng gAMO- 

Protect yourself, your family and your home with 
this 7 -shot automatic .22 caliber non -lethal tear 
gas pistol. Instantly stop attackers. molesters, 
rapists and muggers with this high quality 
precision machined automatic. Fires 7 rounds as 
quickly as you can squeeze the trigger. Solid metal 
construction - dependable operation. Convenient 
trigger safety lock. No Federal Firearms License required. 
Don t be confused by cheap metal and plastic imitations 
that might misfire or jam in an emergency. 

FITS EASILY IN PURSE OR POCKET 

ONLY s2499 INSURED DEÚ ERYRNO CA.D.'SDPLEASÉID, 

DEFENDER DEPT. A258 NEW CASTLE, DEL.19720 
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Science Fair P-BOXA Kits 
have helped launch 1000's 
of careers in 
electronics! 

Great for youngsters .. . 

Build and learn like an engineer by 
"breadboarding" on a unique molded 
and coded Perfboard chassis. Fun, 
safe, educational! 

FREE New 1976 
Radio Shack Catalog 

OVER 2000 PRODUCTS 
EXCLUSIVES ON EVERY PAGE 

BEAUTIFUL FULL COLOR 
Stereo Quadraphonic Phonographs 
TV Antennas Radios Citizens Band 

Kits Recorders Tape Tools 
Auto Tune -Up Electronic Parts 

Test Instruments More! 

164 pages of the finest in 
home and hobby electronics 
Respected brand names like 
Realistic Mrcronta. Archer. 
Science Fair - and they re 
available only at Radio 
Shack stores and dealers 
nationwide' See what s really 
hew in electronics by getting 
this catalog now 

SEND FOR YOURS TODAY! 
FILL OUT COUPON BELOW 

1976 Mail to Radio Shack. P 

Catalog Ft Worth. Texas 76101 

Name_ 

Street _- 

City 

State 

L 

O Box 1052. 
(Please print.) 

Apt No 

645 

ZIP 

J 

Shortwave Radio Kit - 
a world of excitement 

Build your own worldwide radio! Tune in foreign stations, Voice of 
America, WWV, Amateurs, CB'ers and more on the 4.5 -50 MHz 
band. Regenerative high -gain detector and two audio amplifier 
stages make it sensitive enough to pick up Moscow, London, Tokyo - almost any spot on the globe! And you can listen privately with 
the earphone that's included. Like every P -BOX kit, it has all parts, 
wire and step -by -step instructions for easy assembly. Requires one 
9 -volt battery. #28-110. There's only one place you can find it . . . 

Radio Shack! 

There's a P -BOX for every interest! 
Electronic Organ 
Electronic Metronome 
Telephone Amplifier 
IC AM Radio 
Voice Controlled Relay 
Electronic Thermometer 
Metal Locator 
"Rise-Fall" Siren 
Photo Night Light 
Wireless AM Mike 

Shortwave Radio 
Transistor AM Radio 
One -Tube AM Radio 
2- Transistor FM Radio 
Solar- Powered AM Radio 
3 -Way Code Oscillator 
OTL Audio Amplifier 
"Goofy- Lite" Flasher 
Light Operated Alarm 
3" Extension Speaker 

ftaduo fhaeK 
A TANDY CORPORATION COMPANY 

OVER 4000 STORES 50 STATES 8 COUNTRIES 

aotai pncvs may var, - ,rid dealers Pnces and products may vary in Canada 

CIRCLE 32 ON READER SERVICE COUPON 

'4 

a 



LITERATURE 
LIBRARY 

101. Get acquainted with the new E/CO products. 
designed for the professional technician and elec- 
tronics hobbyist. Included in brochure are 7 IC 
project kits, EICO "Foneaids," security products 

4 and many varied kits. 

102. International Crystal has a free catalog for 
i experimenters (crystals, PC boards. transistor RF 

mixers & amps, and other comm. products). 

103. See brochures on Regency's 1976 line -up of 
CB transceivers & scanner receivers (for police, 
fire, weather. & other public service emergency 
boadcasts). 

104. Dynascan's new B & K catalog features test 
equipment for industrial labs, schools, and TV 
servicing. 

105. Before you build from scratch, check the Fair 
Radio Sales latest catalog for surplus gear. 

106. Get Antenna Specialists' catalog of latest mo- 
bile antennas. test equipment, wattmeters, acces- 
sories. 

107. Want a deluxe CB base station? Then get the 
specs on Tram's super CB rigs. 

108. Compact is the word for Xcelite's 9 different 
sets of midget screwdrivers and nutdrivers with 
"piggyback" handle to increase length and torque. 
A handy show case serves as a bench stand also. 

110. Turner has two booklets on their Signal Kicker 
antennas. They give specifications and prices on 
their variety of CB base and mobile line. Construc- 
tion details help in your choice. 

111. 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. 

112. The EDI (Electronic Distributors, Inc.) catalog 
is updated 5 times a year. It has an index of manu- 
facturers literally from A to X (ADC to Xcelite). 
Whether you want to spend 29 cents for a pilot - 
light socket or $699.95 for a stereo AM /FM receiver, 
you'll find it here. 

113. Get all the facts on Progressive Edu -Kits Home 
Radio Course. Build 20 radios and electronic cir- 
cuits; parts, tools, and instructions included. 

115. Trigger Electronics has a complete catalog of 
equipment for those in electronics. Included are 
kits, parts, ham gear, CB, hi fi and recording equip- 
ment. 

116. Get the Hustler brochure illustrating their com- 
plete line of CB and monitor radio antennas. 

117. Teaberry's new 6 -page folder presents their 
6 models of CB transceivers (base and mobile): 
1 transceiver for marine -use, and 2 scanner models 
(the innovative "Crime Fighter" receiver and a 

pocket -size scanner). 

118. CBers, GC Elecfronic's 8 -page catalog offers 
the latest in CB accessories. There are base and 
mobile mikes; phone plugs; adaptors and connec- 
tors; antenna switchers and matchers; TV1 filters; 
automotive noise suppressor kits; SWR Power and 
FS meters, etc. 

119. Browning's mobiles and its famous Golden 
Eagle base station, are illustrated in detail in the 
new 1976 catalog. It has full -color photos and 
specification data on Golden Eagle. LTD and SST 
models, and on "Brownie," a dramatic new mini - 
mobile. 

120. Edmund Scientific's new catalog contains over 
4500 products that embrace many sciences and 
fields. 

121. Cornell Electronics' "Imperial Thrift Tag Sale" 
Catalog features TV and radio tubes. You can also 
find almost anything in electronics. 

122. Radio Shack's 1976 catalog colorfully illus- 
trates their complete range of kit and wired prod- 
ucts 'or electronics enthusiasts -CB, ham, SWL, 
hi -ti, experimenter kits, batteries, tools, tubes, wire, 
cable, etc. 

123. Get Lafayette Radio's "new look" 1976 catalog 
with 260 pages of complete electronics equipment. 
It has larger pictures and easy -to -read type. Over 
18,000 items cover hi -fi, CB, ham rigs, accessories, 
test equipment and tools. 

127. There are Avanti antennas (mobile & base) for 
CB and scanner receivers, fully described and illus- 
trated in a new 16 -page full -color catalog. 

128. A new free catalog is available from McGee 
Radio. It contains electronic product bargains. 

129. Semiconductor Supermart is a new 1976 cata- 
log listing project builders' parts, popular CB gear, 
and test equipment. It features semiconductors - 
all from Circuit Specialists. 

130. There are over 350 kits described in Heath's 
new catalog. Virtually every do -it- yourself interest 
is included -TV, radios, stereo & 4- channel, hi -fi, 
etc. 

131. E. F. Johnson offers their CB 2 -way radio cata- 
log to help you when you make the American vaca- 
tior scene. A selection guide to the features of the 
various messenger models will aid you as you go 
through the book. 

132. If you want courses in assembling your own 
TV kits, National Schools has 10 from which to 
choose. There is a plan for GIs. 

133. 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. 

134. Sprague Products has L.E.D. readouts for those 
who want to build electronic clocks, calculators. 
etc. Parts lists and helpful schematics are included. 

135. The latest edition of Tab Books' catalog has 
an extensive listing of TV, radio and general serv- 
icing manuals. 

137. Pace communications equipment covers 2 -way 
radios for business, industrial and CB operations. 
Marine radiotelephones and scanning receivers are 
also in this 18 -p. book. 

138. Shakespeare's new pocket -size catalog lists 
and describes their full line of fiberglass CB an- 
tennas, mounts and accessories offered in 1976. 

142. Royce Electronics' new full -color catalog up- 
dates information on their CB transceivers (base, 
mobile, handheld). It also describes new product 
lines -CB antennas and a VHF marine radiotele- 
phone. 

144. For a packetful of material, send for SBE's 
material on UHF and VHF scanners, CB mobile 
transceivers, walkie- talkies, slow -scan TV systems, 
marine -radios, two -way radios, and accessories. 

145. For CBers from Hy -Gain Electronics Corp. there 
is a 50 -page, 4 -color catalog (base, mobile and 
marine transceivers, antennas, and accessories). 
Colorful literature illustrating two models of moni- 
tor- scanners is also available. 

150. Send for the free NRI /McGraw Hill 100 -page 
color catalog detailing over 15 electronics courses. 
Courses cover TV -audio servicing, industrial and 
digital computer electronics, CB communications 
servicing, among others. G.I. Bill approved, courses 
are sold by mail. 

152. Send for the new, free descriptive bulletin 
from Finney Co. It features the Finco line of VOM 
multi- testers (and accessories) for electronics hob- 
byists and service technicians. 

153. MFJ offers a free catalog of amateur radio 
equipment -CW and SSB audio filters, electronic 
components, etc. Other lit. is free. 

154. A government FCC License can help you 
qualify for a career in electronics. Send for infor- 
mation from Cleveland Institute of Electronics. 

155. 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. 

156. Send for Continental Specialties new breed - 
boarding protofest devices. They vary in prices 
from a mini -budget kit at $19.95. Featured is the 
new logic monitor, giving information on what it 
does, how it works, and how to use it. 

ELEMENTARY ELECTRONICS 
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111 MINIM MIN 1 III Ill ) 
Classified Ilr- e MARKET 

ELEMENTARY ELECTRONICS -is published Bi- monthly. The rate per word for CLASSIFIED ADVERTISEMENTS is $1.25 
payable in advance- minimum ad $15.00. Capitalized words 400 per word additional. 

ADDITIONAL INCOME 

AEROSOL FIRE EXTINGUISHERS $2.98 and $3.98. 
Distributors quantity price 87Ke and 995Sí. Sample 
of each $4.50. Trial Case of each $34.50 Postpaid. 
AUTOMOBILE SIXTY SECOND TIRE FIXER. No 
Tools, No Jack -Dealers Invited. Sample and Details. 
$4.98. Trial Case $35.00 Postpaid. Warren. 6922 
Congress, Detroit 48207. 

MAKE Extra Money. Learn right at home. Get started in the exciting Import/Export business. Send 
$1.50 for this informative booklet OMO-58E to: 
B. K. & S. Unique Gifts, 843 East 33rd Street, Los 
Angeles, CA 90011. 

EXCELLENT Second Income without leaving your 
armchair, send stamped envelope. Enterprise Pub- 
lishing, 1448 South Main, Walnut Creek. CA 94596. 

NOW! Make money in spare time. Copyrighted 
report. $1.00. Jon Dee Associates, 30 West 93rd 
Street a 10111. Bloomington, MN 55420. 

EARN $150.00 Weekly Addressing Envelopes. Rush 
Stamped Addressed Envelope. Don Stilts, Box 3676, 
Granada Hilts, CA 91344. 

AUTHOR'S SERVICE 

PUBLISH your own book! Join our successful au- 
thors: publicity advertising promotion, beautiful 
books. All subjects invited. Send for free manuscript 
repots and detailed booklet. Carlton Press. SMA, 84 
Fifth Avenue, NY 10011. 

AUTO PARTS & ACCESSORIES 

"50 MPG CARBURETORS. Do they exist? Free 
Details." The Madison Company, Box 206 -EE, Berea, 
KY 40403. 

BIG MAIL 

RECEIVE ma ii galore' National listing $1.00. 
Sullins. Box 1313 -EE, Brunswick, GA 31520. 

BLUEPRINTS, PATTERNS & PLANS 

NEW CRAFT PRINT CATALOG- Choose from 
over 100 great easy- to-build plans. Send $1.25 (com- 
pletely refunded with your first order). BOAT 
BUILDER, (CP Div.) -229 Park Avenue South, New 
York, NY 10003. 

BOOKS & PERIODICALS 

FREE! List of Low Cost Books. Success. Wealth, 
Sports. etc. Ralph's Gifts, Dept. M. Mlnerseille, 
PA 17954. 

WORLD'S Most Outspoken Publication, Natural 
Health, Healing, Organic Gardening. Free Copy. 
Provoker Press. St. Catherines 179. Ontario L2R 7C9. 

FREE Catalog! 290 Books For Self Improvement 
Priced under $3.00 Each Postpaid. Tudor House 
Gifts, 2 Detroit Street, Calumet City, IL 60409. 

INFORMATIVE HANDBOOK -For people with an 
interest In electronics and desire to know more. 
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 Handbook, 
229 Park Avenue South, N.Y., N.Y. 10003. 

BUSINESS OPPORTUNITIES 

MAKE Magnetic Signs. Big Profits. Details. 
Universal. Lenora, KS 67645. 

HOW To Make Money Addressing, Mailing Envelopes. 
Oiler Deta.ts 15e. Lindbioom Services, 3646 Peterson, 
Chicago 60659. 

FREE Secret Book "2042 Unique, Proven Enter- 
prises." Fabulous "Little Knowns" Work Home! 
HAYLINOS -E14, Carlsbad, CA 92008. 

BECOME our Mail Order Distributor with $150 
investment. Free brochure. Audit Controls, 35 
Brookside Av.. Fair Lawn, NJ 07410. 

MAILORDER Millionaire helps beginners make $500 
weekly. Free Report reveals secret plan! Executive 
101. 433 North Michigan, Chicago 60601. 

OWN Your Own Business! Correspondence Club 
Magazine, Information. Details 25e. Destiny. Box 5637 - 
BC, Reno, Nevada 98503. 

ASK For Money (never repay) Lrternational, 2148 
Lawrence Drive, Benton Harbor, MI 49022. 

BORROW ANY AMOUNT. Enjoy A -1 credit. Keep 
money in bank, get 80'5 more. Send Stamp. Vernon. 
Box 75010 -RH, Oklahoma City 73107. 

$30.00 HUNDRED Stuffing Our Circulars Into 
Stamped Addressed Envelopes. Immediate Earnings, 
Beginners Kit $2.00 COLOSSI, 1433 -61 Street, DC -12, 
Brooklyn, NY 11219. 

BUSINESS OPPORTUNITIES- Conf'd 

$150 WEEKLY stuffing our sales letter into stamped 
addressed envelopes. Immediate income! Details 25e. 
Lily, Box 4967 F61, NYC 10017. 

NEW Copyrighted home Business Addressing En- velopes. Fantastic Profits. Send Self Addressed 
Stamped Envelope. Mentor House, Dept. 8SM. Minos, 
N.Y. 13116. 

GET RICH with Secret Law that smashes debts 
and brings you $500 to $2 million cash. Free report! 
Credit 4G1, 333 North Michigan, Chicago 60601. 

LAMINATING Home business in spare time. Mate- 
rial costing 42e returns $3.20! No selling. Let your 
Mailman be your banker. Write for full particulars 
free. Warner, Room LC- 107 -FE, 1512 Jarvis, Chi- 
cago, IL 60626. 

SELL BOOKS by Mall 400% Profit. Free Details. 
Write: Tate's Enterprises, 9333 S. Merrill, Chicago. 
IL 60617. 

$800 MONTHLY Possible -stuffing envelopes. Start immediately!! Details $1.00 (Refundable). Elsmco, 
B1137 -C2, Waldo, AR 71770. 

"NEW!! Valuable Informative Manual on Mail - 
order" Learn "How to Setup . Run" your busi- 
ness. Facts free. Frontierico, 154 (D12) Sprenger, 
Buffalo. NY 14211. 

$250 WEEK mailing letters. Guaranteed. Work 
home. Sandco -IO, Ceres, CA 95307. 

EASY MONEY. Booklet shows how in your spare 
time without working. $1.00. Bridger, 2750 Lakeside. 
Lexington, OH 44904. 

IMPATIENT; Produce 011 Portraits instantly! De- 
tails 25e, refundable. Jidyportraits, 2830BA- Gaffey, 
San Pedro, CA 90731. 

I'LL SHOW YOU HOW to make $2,000.00 monthly 
with my new mailorder marketing program! Rush 
stamped self-addressed envelope. Stoller, 3028 Nostrand 
Ave., 4695 Brooklyn, N.Y. 11229. 

1000'; PROFIT Bronzing Baby Shoes. Free Litera- 
ture. NBC -DO, Gower, MO 64454. 

$300.03 WEEKLY possible stuffing envelopes. Free 
supplies. Details, stamped envelope. ISCO, 3835 42nd, 
San D,ego. CA 92105. 

SELL Information By Mall! 2,400% Profit!! Sax. 
Dept. R 2001, Milan, OH 44846. 

FREE $1,000,000 MONEY BOOK ENTITLED MIL- 
LIONAIRES SUCCESS PLANS. Unlimited Profits. 
Success Plans, Box 430, Big Piney, WY 83113. 

NEW Company. Big potential, terrific ground floor 
opportunities. Like money In the Bank. Terry-0, 
Box 724, Corinth, NY 12822. 

$500 WEEKLY at home -New "Guaranteed Daily 
Income" plans --Free Proof. Box 90133DP, Atlanta. 
(IA 30344. 

"THE MILLIONAIRES CLUB" Discover Money- 
making secrets of the rich! Free Details. Success 
Pains, Box 430, Big Piney, WY 83113. 

COLLECT Names, earn $300 per thousand pos- 
sible. Also, 50 FREE dealerships available. Send 25e 
and Stamped addressed envelope. Vera Nichols, 4725 
Helenwood, Williamsville, NY 14221. 

HOMEWORKERS! 101.373 offers, only $1 00 Guar- 
anteed. Central New York, Box 332 -DP, Utica, NY 
13503. 

$200.00 WEEKLY POSSIBLE STUFFING ENVE 
LOPES. RUSH Self- Addressed, STAMPED ENVE- 
LOPE. LET VENTURES, Dept. TM, Box 96 Hunting- 
ton, WV 25706. 

BUY IT WHOLESALE 

WHY PAY RETAIL? Save $300.00 -$500.00 yearly on 
over 1,000 household and personal items. Wholesale - 
to -you! Free details!! Marketing, 1338 Bennett, Dept. 
413 -D, North Madison, OH 44U57. 

HAWAII'S MOST DESIRED NECKLACES - 
WHOLESALE' Puke (white or speckled) -$6.00 Liquid 
silver- Heishi (any) combination -$8.00. Plain liquid 
silver- $4.00. Plain heishi (any) $10.00. Specify 
lengths 112"- 20"1. Satisfaction Guaranteed! Catalog 
only -$2.00 refunded first order. HAWAIIAN SKILL 
PRODUCTS. 87 -2064 Saint John's Road, Waianae, 
H1 96792 (808) 6967875. 

CB MARINE AMATEUR 

FANTASTIC Savings on sane brand Communlca- 
twit Equipment. Catalog 50e. UNI -COM, P.O. Box 
4683, Walnut Creek. CA 94523. 

DETECTIVES 

CRIMP-FIGHTERS! Investigators -Detectives -Police, 
Catalog $1.00 Refundable. Don -Q. Box 848, Seattle, Washington 98111. 

DO IT YOURSELF 

REPAIR COLOR TV's, ANYONE CAN, NEW 
SIMPLE METHOD. Write for information. Publica- 
hunx. Box 235T, Brea, CA 92621. 

NEW COLOR TELEPHONES, wiring instructions, 
accessories, schematics. Details free. QUEENS VIL- 
LAGE TELEPHONE SUPPLY, Box 29002 -L, Queens 
Village, NY 11429. 

EDUCATION G INSTRUCTION 

USED Courses' Books' List 10e. Smith's 124 Marl- 
borough, Salem, MA 01970. 

FREE Details about highly effective and thorough course in Digital Electronics. Cost of course -$10.00. 
Your success guaranteed or $11.00 refunded! Dynaalgn. 
POB 60EE, Wayland, MA 01778. 

UNIVERSITY DEGREES BY MAIL! Bachelors. 
Masters. Ph.D.s. Free revealing details 
Counseling. Box 1425 EE 1, Tustin, CA 92680. 

UNLOCK Your Future. Become professional Lock- 
smith by spare time homestudy. $13 in an hour 
possible. All tools, equipment Included. Facts free. 
Send name. Locksmithing Institute (homestudy), 
Dept. 1372 -116, Little Falls, NJ 07224. 

FORGE AHEAD! My Revolutionary MIND- STIMU- 
LATOR Might Revolutionize Your Life. Has Helped 
Hundreds. Frank Tibolt, 2819E Carmel, Glenside 
19038. 

ELECTRONIC EQUIPMENT & SUPPLIES 

FREE 36-page catalog, updated 5 times a year. 
Everything for the electronics hobbyist -from TV an- 
tenna wire to the latest stereo music equipment. ELEC- 
TRONIC D,STRIBU'I'UHS, INC. 4900 N. Elston Ave., 
Chicago, IL 60630 EE -7. 

FREE CATALOG: Electronic supplies-kits for the 
hobbyist. Low prices. Anklam Electronics, 4709 nth. 
6th St.. Wausau, WI 54401. 

BUILD YOUR OWN TV CAMERA. Great for home 
and business. Free illustrated catalog. Phone or 
write: 402 -987 -3771. ATV Research, 13 -E Broadway, 
Dakota City, NB 68731. 

FASCINATING PROJECTS! Motors! Generators! 
Batteries! Supplies! Equipment Plans! "Electroquip," 
Box 7266, Kansas City, MO 64113. 

EMPLOYMENT INFORMATION 

AUSTRALIA -WANTS YOU!! 50,000 Jobs!! Paid 
transportation -Latest Information and Foras $1.00. 
H Si M. Box 76U -H, Ft. Huachuca, AZ 85613. 

HAWAIIAN EMPLOYMENT. Complete information 
$3.00. HASKPRODS, 87 2064 Saint John's Road, 
Waianae, HI 96792. 

$200 WEEK Possible at home. Send 25e and self - 
addressed, stamped envelope to: PAI, 28 Pagewood 
Oval, Litchfield, NH 03051. 

FARMS, ACREAGE & REAL ESTATE 

GOVERNMENT LANDS DIGEST. A Monthly review 
of government Real Estate offerings throughout the 
U.S.A. . Free subscription Information! ... DIGEST, 
Box 25561 -DP, Seattle, WA 98125. 

FOR THE HOME 

GREAT SAVINGS! Send $1.00 to: D. McGrief, 
171 24 144 Ave., New York. NY 11434. Money Sack 
Guarantee. 

FOR anyone who wants the satisfaction and 
economy of repairing, furnishing and maintaining 
the furniture in his home. Send $1.25 to FURNI- 
TURE, 229 Park Avenue South, New York, NY 10003. 

HI -FI EQUIPMENT 

CANADIANS -Free HI -Fl discount catalog. Name 
brands, immediate delivery from our huge stock. Etoo. 
Dept. AA. Box 741, Montreal "A ". 

HOBBIES & COLLECTIONS 

GLASSBLOWING KITS and supplies, Free litera- 
ture. Willis Glass, Box 3460 -D, Anaheim, CA 92803. 

THERE IS NO CHARGE FOR THE ZIP CODE -PLEASE USE IT IN YOUR CLASSIFIED AD 
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To be Included in the next issue, please send order and remittance to R. S. Wayner, 
ELEMENTARY ELECTRONICS, 229 Park Avenue South, New York, N.Y. 10003 

HOME WORKSHOP SUPPLIES 

NUTS. Bolts, Screws, Assortment, Washers. Catalog 
75e. Nutty Co., 1576SMS, Fairfield, CT 06430. 

25 WEEKEND BUILD -IT PROJECTS -Practical de- 
signs for home /shop buffs who enjoy working with 
wood, tools, materials and techniques. Send $1.50 
for your copy (includes postage) to Davis Publica- 
tions, Inc., 229 Park Avenue South, New York. NY 
10003. 

HYPNOTISM 

AMAZING self - hypnosis record releases fantastic 
mental power. Instant results! Free trial! Write: 
Forum (AFI). 333 No. Michigan. Chicago 60601. 

FREE Fascinating Hypnosis Information! Startling! 
DLMH. Box 487, Anaheim, California 92805. 

IMPORT-EXPORT 

FABULOUS Import -Export Business. Learn how to 
get started fast without inventory. Report reveals 
foreign suppliers. Ideal Export items. $1.00 +IMO -58E. 
Fidelity House, 722 South Smith, St. Paul, MN 
55107. 

MAGNETS 

FREE flexible magnetic strip with. 20 disc, or 
10 bar, or 2 stick, or 8 assorted magnets. $1.00. 
Any 5 sets $4.50. Magnets, Box 192 -FE, Randalls - 
town, MD 21133. 

MAIL -ORDER OPPORTUNITIES 

810 MAIL ORDER BUSINESS RECEIVE SAMPLES 
and Catalog In Return Mail. Will drop ship. Send 
$10.00 to: Century Gifts, 3744 E. Grand River. 
Howell, MI 48843. 

EASY Money! Details 134! stamp. Specialties. Box 
33225, Indianapolis, IN 46203. 

MISCELLANEOUS 

UNIQUE COLLECTION TECHNIQUE for Business 
with pastdue accounts. Rush $1.00 for Free Guide. 
Write: Raymond Fry, 1702 S. Palm, Ontario, CA 91761. 

DETECTIVES! Investigators! Professional Elec- 
tronic Equipment, catalog, $1.00. McCord Electronics, 
Box 276CD, Sylvania, OH 43560. 

MONEYMAKING OPPORTUNITIES- Conf'd 

PROFITS from Penny Stocks. Free Information. 
Analyst -DPB, Box 534, Camino, CA 95709. 

EXTRA Income!! Compile information in your 
area. No experience necessary. Details 25e. Oyewole, 
Box 4577, New York, NY 10017. 

FANTASTIC PROFITS, Start Mulling NOW! Kit 
$1.00. Skostka, 918 Walnut, Glendora, CA 91740. 

FABULOUS IMPORT EXPORT BUSINESS. Get 
stalled fast. Reveals foreign suppliers. $1.00. B & K 
Enterprises, Dept. 316, 3317 Clinton Ave., Minne- 
apolis, MN 55408. 

MAKE EXTRA MONEY. New booklet shows you 
how to make money in your spare time without 
working #M0-56T $1.00. Dan's Distributing Center, 
Dept. 12, Route #1, Box 263B, Inman. SC 29349. 

PERSONAL - Cont'd 

COLLEGE DEGREES by mail. Free Details. Write: 
Rhodes, 8317D S. King Dr., #2C, Chicago, IL 60619. 

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. EEI, 229 Park Avenue South, N.Y.. NY 10003. 

RADIO & TELEVISION 

TV TUBES 36t each. Send for Free 48 page color 
catalog. Cornell, 4217 -W University, San Diego, Cali- 
fornia 92105. 

RADIO- TELEVISION Diagram Library, essential 
FREE Investments possible or secured capital. 16 volumes, 2,848 pages, $55.75 normally, special 

R:skless! Opportunity -your business, no capital. $19.85. Publications, 1760 Balsam, Highland Park. 
Jorn and Assoclates- J76AN, 573 West San Gabriel, IL. 60035. 
Clovis, CA 93612. 

MONEY ADDRESSING AND MAILING CIRCU- 
LARS $250.00 PER 1000. A REAL MONEY MAKER. 
SEND 500 AND SELF ADDRESSED ENVELOPE TO: 
POST OFFICE BOX 2532, ZANESVILLE, OH 43701. 

$500 STUFFING Envelopes. Send 25 cents, details 
Canaprob Enterprises, Box 215, Stanton H, Mon- 
ti eat, Canada. 

ADDRESSERS -Mailers- Homeworkers needed! 50 
firms listed. Rush 25e, stamped, addressed envelope. 
Thomas. 3851 Grant Street, Corona, AC 91720. 

$300 DAILY in your mailbox -Free report reveals 
fortune building secrets. Sa tar, Box 90133DP, 
Atlanta, GA 30344. 

MAKE MONEY in Import -Export; With your 
Camera: Writing Short Articles; Collecting Coins, 
Each Report $1.00. Merrich Co., Dept. J. P. -176, 
2034 Bay Ridge P'kwy, Brooklyn, NY 11204. 

$800.00 MONTHLY possible stuffing envelopes. Free 
rcpplics. Rush stamped envelope. United, 3838íz Van 
Dike. San Diego, CA 92105. 

MUSIC $ MUSICAL INSTRUMENTS 

FREE RECORD COLLECTION -Reviewers wanted. 
Each month we ship you new record releases to rate. 
Anyone can qualify. All you pay is postage. You pay 

FREE! Distinctive Gifts Catalog. Lawrence Slim- nothing for the records. Applicants accepted on first 
come basis. Write: Music Research. 6162 Washington 
Circle, Milwaukee. WI 53213. 

Ter, Jr., 1509 -D Belle Ave., Topeka, KS 66604. 

PROTECT yourself and your family against intru- 
sion and fire -with Double Duty Alert, an electronic 
alarm -Free Information. Olivoco, 3737 Willett Ave., 
Bronx, NY 10467. 1D12. 

MONEYMAKING OPPORTUNITIES 

STUFF MAIL ENVELOPES!! $250.00 profit per 
thousand possible. Offer details: Stamped self -ad- 
dressed envelope. Kings, B- 21487K -016, k't. Lauder- 
dale, FL 33316. 

HOW to Make Money Writing Short Paragraphs. 
Into maton tree. Barrett. Dept. C- 308 -K, 6216 N. 
Clark, Chicago 60660. 

PERSONAL 

JAPANESE introductions! Girls' photographs, de- 
scriptions, brochure, details. $1.00. INTER -PACIFIC 
Box 304 -SC, Birmingham, MI 48012. 

SINGLE? Widowed? Divorced? Nationwide introduc- 
tions! Identity, Box 315 DC, Royal Oak, MI 48068. 

JAPANESE Girls Make Wonderful Wives. We have 
large number of listings. Many interested in marriage. 
Only $1 00 brings application. photos, names, descrip- 
tions, questionnaire. Etc. Japan International. Box 
1181 -AA, Newport Beach, CA 92663. 

$1,000 MONTHLY!! Stuffing Envelopes And Clipping "DATE WITH DIGNITY" Professional Matching. 
Newspaper: Send Stamped Addressed Envelope. JOY, Drawer 6765, Fort Worth. 76115 (817) 921 -0281 Anytime. 
Box 936 -A. Hyattsville, MD 20783. 

NEW Copyrighted home Business Addressing En- 
velopes. Fantastic Profits. Send Self Addressed 
Stamped Envelope. Mentor House, Dept. 88M. Minos. 
N.Y. 13116. 

MAKE YOUR, CLASSIFIED AD PAY. Oct "How to 
Write A Classified Ad That Pulls." Includes certificate 
worth $2.00 towards a classified ad. Send $1.25 (in- 
cludes postage) to R. S. Wayner, Davis Publications. 
Inc., 229 Park Avenue South, New York, NY 10003. 

BEAUTIFUL MEXICAN GIRL8 Wanting American 
Boy -Friends. Details. Photos "Free." World. Box 
3876 -DC, San Diego, CA 92103. 

1000 LONELY LADIES FOTOS in world's largest 
marriage partner catalog -S5. Intercontact: Box 737, 
Lauderdale 33302 or Box 12. Toronto M4A 2M8. 

GIANT PHOTO -2 x 3 foot from your snapshot. 
Send snapshot and $4.95. Photos, 1919 Lomita, 
Orange, CA 92667. 

STUFF Envelopes. $25.00 Hundred. Free Supplies. CONTRACEPTIVES FOR MEN -by Mail! Samples 
Send Stamped envelope. Iseo, 3835A 42nd, San Diego, and Catalogue -$1.00. POPLAN, Box 2556- CDO -5, 
CA 92105. Chapel Hill, NC 27514. 

A NEW CANADIAN MAGAZINE. "Electronics 
Workshop." $5.00 yearly, sample $1.00. ETWCO. Box 
741 "A" Montreal. Canada. 

"CRYSTAL Experimenter's Handbook " -50e. "20 
Crystal Set Plans" Handbook -50e. Catalog 25e, re- 
fundable. Laboratories, 1477 -0, Garden Grove, CA 
92642. 

CITIZENS BAND Radios, Accessories, Monitor 
Radios. Discount Prices. Evergreen Electronics, 9420 
Trumbull, Chicago 60642. 

DISCOVER how to avoid calling the serviceman. 
Save by servicing home equipment yourself. Bend 
$1.50 (includes postage) for magazine. RADIO -TV 
REPAIR -229 Park Avenue South, New York, NY 
10003. 

RAZORS & SHAVING EQUIPMENT 

HEAD Cleaner 75e. Two for $1.25 plus Free Gift 
Catalog. Gale. P.O. Box 683, OJus, FL 33163. 

SWITZERLAND'S finest Razors 2 or 3 heads. $12.00 
or $18.00 each. Guaranteed. Spare Heads available. 
Kilbourne Enterprises, RD el, Genoa, N.Y. 13071. 

SCIENCE & CHEMISTRY 

FIREWORKS. Spectacular novelties. Simplified 
manufacturers textbook. $5 00. Guaranteed. Tropic, 
Box 95M4. Palm Bay, FL 32906. 

SONGWRITERS 

EXCITING offer! Send poems, songs. Crown Music. 
49 -RX West 32, New York 10001. 

STAMP COLLECTING 

105 FLAG Stamps Free to Approval Applicants. 
W -B Stamps, Wilkes-Barre, PA 18703. 

SURPLUS EQUIPMENT 

GIANT Bargain Packed Canadian Surplus Cataloa 
$1.00 Etco Electronics -DO, Box 741, Montreal "A '. 

TIPS FOR THE HOME, ETC. 

PRACTICAL tips for home. garden and workshop 
are in "1001 How -To Ideas." Send $1.50 for your copy 
(includes postage) to 1001 How -To Ideas. 229 Park 
Avenue South, New York, NY 10003. 

WATCHES. WATCHMAKING & REPAIRING 

WATCH and clock repairing books, tools, materials. 
Free catalog. North American, Box 77, 8M -201, Fox 
River Grove. IL 60021. 

PLEASE BE sure to include your zip code when 
ordering merchandise from classified advertisements. 
You'll receive faster delivery. 

For Greater Classified 
Savings ... Results ... and Profits... 

Place your ad in one of our SPECIAL COMBINATIONS: Combo :1, Combo #2, or Combo #3. 
Each combination is designed to give your ad the largest audience available. For further information write 
to R. S. Wayner, Classified Ad Manager Davis Publications, Inc., 229 Park Ave. So., New York, NY 10003. 



JUST TO MAKE 

NOBODY SHOULD 

HAVE TO WORK 2 JOBS 
° 

ENDS MEEI 



What would a second job meanrto you? A few 
grubby dollars and a life that's an endless grind. 

You'll hardly ever see your family. You won't have 
time for friends or fun. Your wife will wonder what hap- 
pened to the husband she used to have. You'll spend your 
days off sleeping. 

It just isn't worth it. And it doesn't have to be that 
way. Millions of men make a good living with one job. Mil- 
lions of men actually like their jobs, because the job pays 
well, challenges them, and has a good future. 

These are men who have had training. And now, so 
can you. That's where we come in. We're ICS, International 
Correspondence Schools. We specialize in training men and 
women for skilled careers. 

And while we can't guarantee you a job -no school 
can do that -ICS can give you the first -rate training you 
need, especially if you're interested in one of the growing 
careers where ICS concentrates its training. Like Electrician. 
Engineer. Auto Mechanic. TV Repairman. Draftsman. Air 
Conditioning Serviceman. (Check your choice on card.) 

Ideal way to learn 
It's not all fun and games. But you can do it in your 

own home.Without the hassle of a classroom. Without 
missing a paycheck. 

You get the texts and equipment it takes. You get 

If card i, missing. urine rautop, Pa. Iti515) 

all the personalized help you need. And if you want to talk 
to an instructor about your lessons, you can call us from 
anywhere in the continental United States, toll -free. 

ICS training works 
Since 1890, millions of men and women around the 

world have turned to ICS for career training. 
More than 70 of America's largest 100 corporations 

(including Ford, U.S. Steel, Mobil Oil, GE and RCA) use 
ICS training for their own employees. 

And the ICS Center for Degree Studies is author- 
ized by the Pennsylvania Department of Education to award 
the Associate in Specialized Business Degree in Accounting 
and Business Management. These are 2 -year college degree 
programs available entirely through home study. 

Free Demonstration Lesson 
If you want more -more money, more security, 

more day -to-day satisfaction and more future -our free 
Career Guidance Booklet and free Demonstration Lesson 
can help you get started in the right direction. Just check the 
box next to the field that interests you most and mail the 
postpaid card today. There's no obligation. 

Remember, it's your life. You might as well make 
the most of it. ICS 

International Correspondence Schools 
Scranton, Pa. 18515 

6,197S Innaxt, Inc. 



NEW FREEDOM OF SPEECH on your phone 
with Radio Shack's DUÖFONE 
electronic telephone amplifier 

Amplifies calls to 
room filling volume! 

R,,i ti l e 
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DUOFONE !LlCTNONIC AMunlN $$$$$ 11A 
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Executives- everyune can 
loin In conference calls 

Mom - calls are no Dad-talk while you 
longer an interruption enjoy your hobby 

FREE New 1976 
Radio Shack Catalog 

OVER 2000 PRODUCTS 
EXCLUSIVES ON EVERY PAGE 

BEAUTIFUL FULL COLOR 
Stereo Quadraphonic Phonographs 
TV Antennas Radios Citizens Band 

Kits Recorders Tape Tools 
Auto Tune -Up Electronic Parts 

Test Instruments More! 

164 pages of the finest in 
home and hobby electronics 
Respected brand names like 
Realistic M cronta Archer 
Science Fair - and they re 
available only at Radio 
Shack stores and dealers 
nationwide' See what s really 
new in electronics by getting 
this catalog now 

SEND FOR YOURS TODAY! 
FILL OUT COUPON BELOW 

1976 Mail to Radio Shack. P 0 Box 1052. 
Catalog Ft Worth. Texas 78101 

Name 

Street 

City 

State 

L 
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ZIP 

Hands -free use -talk and listen as if 
the other party were in the room with you 

DUóFCNE Is the first low -cost amplifier system that lets you 
write, work, even walk around as you talk on your phone. Its 
ultra- sensitive microphone picks up your normal conversational 
voice from anywhere in the room. And its solid -state amplifier 
lets you hear callers as clearly as listening to a radio. Volume 
control. reliable battery operation, stylish molded enclosures. 
Our Jack -In -A -Plug makes installation instant with most phones. 
#43 -270. There's only one place you can find it ... Radio Shack! 

Freedom of travel, too! 
DUOFONE automatic telephone answerer 

Never miss another call while 
you re away DU5FONE an- 
swers up to 20 calls with a 
15- second message recorded 
in your own voice And it 
reccrds each caller's reply 
Change your message any- 
time using the built -in record- 
er With batteries, adapter for 
hook up to most standard pri- 
vate inephoneswith- 7995 
out rewiring *43-250 

Customer -owned equipment connected to telephone 
company equipment may be subject to local tariff. 

BANxAMrNICANo 

Master Charge or 
BankAmericard at 
participating Stores 

nadie Ihaek 
4000 STORES 50 STATES 8 COUNTRIES 

Retail prices may vary at individual stores 
Peces and n r rl r.lS ma. ,iai Canada 

CIRCLE 4 ON READER SERVICE COUPON 


