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BUILD OM CB SPECTRUM MONITOR 
It shows you what's happening on every channel! 

OVER 40 PAGES OF CB FEATURES 
AND CONSTRUCTION ARTICLES! 

A PRACTICAL TRANSISTOR IGNITION SYSTEM 

Rx FOR TAPE HEADS 1 -TUBE ELECTRONIC KEYER 

HOW TO DX YOUR FIRST 100 COUNTRIES 
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-3ET A FAST START WITH 
4RI'S ABSORIBING, NEW 

4CHIEVEMENT KIT 
)elivered to your door - 
averything you need to 
nake a significant start in 
he Electronics field of 
'our choice! This new 
tarter kit is an outstand- 
ng, logical way to intro - 
luce you to NRI training 
:its . . . an unparalleled. 
xample of the value of 

AIRI home -study training. 
-Vhat's in it? Your first 
roup of lesson texts; a 

-ich vinyl desk folider to 
old your study material; 

she industry's most com- 
lete Radio -TV Electronics 
ictionary; va'uable ref - 
rence texts; lesson an- 
wer sheets; pre- address - 
d envelopes; pencils; pen; 
ngineer's ruler, and even 
ostage. No other school 
as anything like it. 

ELECTRONICS COMES 
ALIVE WITH CUSTOM 
TRAINING KITS 
You get your hands on ac- 
tual parts and use them to 
build, experiment, explore, 
discover. NRI pioneered 
and perfected the "home 
lab" technique of learning 
at home in spare time. 
Nothing is as effective as 
learning by doing. That's 
why NRI puts emphasis on 
equipment, and why it in- 
vites comparison with 
equipment offered by any 
other school. Begin now 
this exciting program of 
practical learning created 
by NRI's Research and De- 
velopment Laboratories. 
It's the best way to under- 
stand fully the skills of the 
finest technicians -and 
make their techniques 
your own. 

"BITE- SIZE" LESSON 
TEXTS PROGRAM YOUR 
TRAINING AT HOME 
Certainly, lesson texts are 
necessary. NRI's pro- 
grammed texts are as 
simple, direct and well il- 
lustrated as 50 years of 
teaching experience can 
make them. They are care- 
fully programmed with NRI 
training kits to make the 
things you read about 
come alive. You'll experi- 
ence all the excitement of 
original discovery. 

HOBBY? CAREER? 
PART -TIME EARNINGS? 
MAIL COUPON TO NRI 
Whatever your reason for 
wanting to increase your 
knowledge of Electronics ... whatever your educa- 
tion . . . there's an NRI 
instruction plan to fit your 
needs. Choose from three 
major training programs 
in Radio -TV Servicing, In- 
dustrial Electronics and 
Communications or select 
one of seven NRI courses 
in specialized subjects. 
Mail coupon for NRI cata- 
log. Find out how you can 
train at home this excit- 
ing, rewarding way. 

DISCOVER THE EXCITEMENT OF NRI 
ELECTRONIC, TV -RADIO TRAINING 

Founded 50 years ago -in the days of wireless -NRI pioneered the "learn -by- doing" method of home -study. Today, NRI is the oldest, largest home -study Elec- 
tronics school, offering the kind of instruction that makes learning exciting, fast. 
You build, test, experiment, explore. Whatever your interest, your need, your 
education, investigate the wide variety of NRI training plans ... find out about the 
NRI Achievement Kit. Check and mail the coupon now. No salesman will call. NATIONAL RADIO INSTITUTE, Washington, D.C. 20016. 

50 YEARS OF LEADERSHIP IN ELECTRONICS TRAINING 
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Who makes 

the only great 
amplifier 
for $99.50? 

You do ... 
with the new 

Fisher KX -90 StrataKit. 

r, 

Now, for the first time in high fi- 
delity history, you can own a truly 
distinguished stereo control- ampli- 
fier for less than $100 -if you are 
willing to build it yourself. 

Fisher refuses to compromise qual- 
ity. Therefore, even at $99.50', the 
Fisher KX -90 StrataKit incorporates 
the same basic standard of fidelity as 
the most expensive Fisher compo- 
nents. Take away its price tag and 
it would still excite the admiration of 
the fastidious audiophile. 

With 40 watts of clean power, the 
KX -90 can drive even inefficient 
speakers to their maximum per- 
formance level. Superior output 
transformers make certain this power 
will not fall off steeply at the fre- 
quency extremes. Advanced pream- 
plier features, including rocker 
switches and complete phono /tape 
facilities, provide unlimited flexibility. 

It's all yours if you follow direc- 
tions. And that's no problem with 
the exclusive Fisher StrataKit method. 
No experience is necessary. Assembly 
takes place by simple, errorproof 
stages (Strata). Each stage corres- 
ponds to a separate fold -out page in 
the uniquely detailed instruction 
manual. Each stage is built from a 
separate packet of parts (StrataPack). 
Major parts come already mounted 
on the extra -heavy -gauge steel chas- 
sis. Wires are precut for every stage 
-which means every page. All work 
can be checked stage -by -stage and 
page -by -page, before proceeding to 
the next stage. 

The end result is a Fisher stereo 
control -amplifier that is fully equal in 
performance as well as reliability to 
its factory-wired prototype. Fisher 
guarantees this. And who should 
know better than Fisher? 

r 1 
FREE! $1.00 VALUE! 
Send for The Kit Builder's 
Manual, an illustrated guide to 
high fidelity kit construction, 
complete with detailed specifi- 
cat ons of all Fisher StrataKits. 
Fisher Radio Corporation 
21-40 44th Drive 
Long Island City, N. Y. 11101 

Name 

Address 

City 

State 
L 
wRLNUf CABINET, 3E4.R5 

OVERSEAS RESIDENTS PLEASE WRITE TO FISHER RADIO INTERNATIONAL.INC.. LONG ISLAND CITY, N. V. 11101. CANADIAN RESIDENTS WRRE TO TRI-TEL ASSOCIATES, LTO., WILLOWORLE, ONT. 

The Fisher 
May, 1965 
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Sit right down in this high -paying job 
. after you get your FCC License 

It's true. There are hundreds of high -paying, challeng- 
ing jobs for men with official proof of their electronics 
skill and knowledge ... the Commercial FCC License. 
And the quickest, easiest, most economical way to get 
your license is Cleveland Institute of Electronics Home 
Study. Will it work for you? Cleveland Institute is so 
sure of it they make this exclusive promise: "Should 
you fail to pass your Commercial FCC License examination 
after completing one of our licensing programs, we will 
refund all your tuition payments." The offer is as straight- 
forward as it sounds ... you get your FCC license or your 
money back! 

You'll be amazed how fast, how easily you can learn 
electronics with a Cleveland Institute Check -Point Plan 
of Home Study. Facts and concepts are presented in 
small, easy -to- understand segments, then reinforced with 
clear explanations and examples. Through this modern, 
proven method, you will learn at your own pace . . . 

and remember what you learn! 
So pick the program that fits your career objective, 

mark your choice on the coupon, and mail it today. We'll 

Cleveland Institute.-.' 
of Electronics 
1776 E. 17th St., Dept. i- Cleveland, Ohio 44114 

May, 1965 

send you, without obligation, complete details on Cleve- 
land Institute home study. Act right now... there will 
never be a better time to start towards a high -paying, 
interesting job in electrcnics. 

Mail Coupon TODAY For FREE Catalog 

Cleveland Institute of Electronics 
1776 E. 17th St., Dept. to -: 
Cleveland, Ohio 44114 

Moue send FREE Career Informs- 
Bon prepared to help me get ahead in 
Electronic., without further ok- ligation. 

CHECK AREA OF MOST 
INTEREST- 

Electronic, Technology 

Industn.d Electronics 

Broadcast Engineering 

Fire( Clem FCC License 

Electronic Communication 

Advanced Engineering 

Your pre.ent occupation 

Name Age 
(pl. a print) 

Addrom County_ _ 

Zip 
since 1034 E1 -57 

City State 

A leader In electronic. training 
Accredited Member L 
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send for New FREE 

CRYSTAL 

CATALOG 

with New 

TRANSISTOR - 
OSCILLATOR 

CIRCUITS 

Citizen Band Class "D" Crystals 
CITIZEN BAND CLASS "D" CRYSTALS 

3rd overtone - .005% tolerance - to $ 95 meet all FCC requirements. Hermetically 
sealed HC6 /U holders. 1/2" pin spacing - 

L 
EACH 

.050 pins. (Add 15c per crystal for .093 
pins). 

All 28 channels frequencies in stock: 26.965, 26.975, 26.985, 
27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 27.085, 
27.106, 27.115, 27.125, 27.135, 27.155, 27.165, 27.175, 27.185, 
27.205, 27.215, 27.225, 27.255. 
Matched crystal sets for ALL CB units (Specify equipment 
make and model numbers) - _. .. _.. _ ._..$5.90 per set 

CRYSTALS IN HC6 /U HOLDERS 

SEALED .486 pin spacing - .050 diameter - .005% 
OVERTONE tolerance 

16 to 30 MC $3.85 - 30 to 40 MC 
94.10 - 40 MC to 85 MC $4.50 - 
65 MC to 100 MC $8.00 ea. 

FUNDAMENTAL From 1601 KC to 2000 KC $8.00; from 2001 
FREQ. SEALED KC to 2500 KC $4.00; 2501 KC to 5000 KC 

$3.30; 6001 KC to 7000 KC $3.90; 7001 KC 
to 10,000 KC $3.25. 

Specify frequency. .05 pins spaced '4" (Add 
15c for .093 pins). ...$2.95 ea. 

QUARTZ CRYSTALS 
FOR EVERY SERVICE 

All crystals made from Grade "A" 
imported quartz -ground and etched to 
exact frequencies. Unconditionally 
guaranteed! Supplied in: 

FT -243 holders MC -7 holders 
Pin spacing I/r" Pin spacing s/4" 

Pin diameter .093 Pin diameter .125 

CRIA /AR holders FT -171 holders 
Pin spacing 1/2" Pin spacing s/4 

Pin diameter .125 Banana pins 

MADE TO ORDER CRYSTALS . . . Specify holder sweated 
1001 KC to 1800 KC: .005% tolerance 94.50 ea. 
1601 KC to 2000 KC: .005% tolerance $385 ea. 
2001 KC to 2600 KC: .005% tolerance $2.75 ea. 
2501 KC to 9000 KC: .005% tolerance $2.50 ea. 
9001 KC to 11,000 KC: .006% tolerance $3.00 ea. 

Amateur, Novice, Technician Band Crystals 
.01% Tolerance . $1.50 e - 80 meters (3701 -3749 KC) 
40 meters (7152 -7198 KC), 15 meters (7034 -7082 KC), 6 meters 
(8335 -8650 KC) within 1 KC 
FT -241 Lattice Crystals in all frequencies from 370 KC to 
540 KC (all except 455 KC and 500 KC) $1.25 w 
Pin spacing yr" Pin diameter .093 
Matched pairs _ 15 cycles $2.50 per pair 
200 KC Crystals, 92.00 ea.; 455 KC Crystals, $1.25 ea.; 500 KC 
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in 
HC13 /U holders $4.50 ea.; Socket for FT -243 Crystal 15c ea 
Dual Socket for FT -243 Crystals, 15e ea.; Sockets for MC -7 and 
FT -171 Crystals 2ßc ea.; Ceramic Socket for HC6 /U Crystals 
20e ea. 

RADIO 
CONTROL 

4 

3 PLANTS TO SERVE YOU BETTER 
ORDER FROM CLOSER PLANT 

TEXAS CRYSTALS 
DEPT. )- > Division of 1000 Crystal Drive 
FORT MYERS, FLORDA 
Phone 813 WE 6 -2109 

AND 
4117 W. Jefferson Blvd. 
LOS ANGELES, CALIF. 
Phone 213 -731 -2258 

WHITEHALL( 
Jor 

AOR f`t\ 
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+DC 
-DC -N rAC 

500MA 100 MA 

2.5V - 10 MA 

50V - 1 MA 

-Rxl 

\ 

- 
-lOAA 

OUTPUT 

k4 44 

U y 
COMMON + 

250V 
-:X10,000 

R x l00 

1000V ! R 

e000v 

WV-38A 

ZERO OHMS 

+10A 

AC5KV DC5KV 

NOW BETTER THAN EVER! 
The famous RCA WV -38A Volt- ohm -Milliammeter 

NEW FEATURES... 
COLOR -CODED FRONT PANEL MARKINGS sim- 
plify operation, reduce chance of error. 
METER MOVEMENT PROTECTED AGAINST 
BURNOUT. Special silicon diodes guard meter 
against overload. 

PLUS... 
POLARITY REVERSAL SWITCH. Reverses polar- 
ity of test leads without need for re- connecting. 
Handy for checking front -to -back resistance ratio 
of electrolytic capacitors and many types of semi- 
conductor devices. 

39 DIFFERENT MEASUREMENT RANGES. 

MEASURES CURRENT from 50 microamps full 
scale to 10 amps full scale. 

SPECIAL 0.25 volt and 1.0 volt (full-scale) DC 
ranges ... useful in checking transistor circuits. 

...and many additional features that have made 
this instrument the best V -O -M buy on the market 
today. Only $47.95 *. Kit version. WV- 38A(K), 
only $29.95 *. 

See it at your Authorized RCA Electronic Instru- 
ment Distributor. 

*Optional distributor resale price. Prices subject to change without notice. Prices may be higher in Alaska, Hawaii and the west. 

RCA ELECTRONIC COMPONENTS AND DEVICES. HARRISON. N.J 

elehl 
ZThe Most Trusted Name in Electronics 
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FEEDBACK 
from our readers-- 

SONG SEARCHER 

The writer, while going through radio 
school-via the Army Air Force Schools, etc. 
-recalls a song that was, at that time (1942) , 

quite appropriate and good. It was written 
(not really, but conceived) by a student at 
Sioux Falls, S.D., and was to the tune of 
Home On The Range. The only part the 
writer recalls is the following: 

Where never is heard a discouraging word, 
And we're radio students all day. 
Chorus: 
Ohm, Ohm on the range - 
Where the amps and inductances play, 
Where never you meet with an audio beat 
And we're radio students all day. 
Would like to have the complete song. It 

was good and should have been popular, but 
have not been able to recall the balance of it, 
which included several verses. Can you help? 

Paul R. Doane 
408 E. Home Ave. 
Lansing, Mich. 

Afraid not, Paul. Can anyone else give 
him a hand? 

REALIST 
I am a subscriber to your rag, Electronics 

Ill. I am an experimenter in Electronics, no 
expert in anything, But. So what if they ain't 
no Santa Claus or easter Bunny. People all 
ready know that mechanical & electrical don't 
live up to real sound. Tearing your living 

6 

room apart (HI -FI TODAY, Mar. '65 EI) 
ain't gonna make it any realer. That is why 
some of the people in our town (St. Joe, Mo.) 
set on wet grass in the park and swat 
mosquttos to hear a live orchestra. 

W.F.G. 
St. Joe, Mo. 

MOONSHINE BEAM 
I've heard of heavy water but never heavy 

light. How do you explain the droop in the 
position of that talking light beam (TALK 
ON A LIGHT BEAM, Mar. '65 EI)? 

Gerald Lamont 
Montreal, Que. 

Better drooped than dropped, G.L. 

MUSICAL MOLARS 

My dentist plays music when he works on 
your teeth. He says it relaxes you. Well it 
don't relax me none. But after I leave his 
office and then when I go home I can still here 
the music. I never told nobody about this 
until I read that story in Feedback. It was 
from the man who heard about people listen- 
ing to the radio on their teeth (FEEDBACK, 
Jan. '65 EI). You said there could be some- 
thing to this. 

George W. 
Tampa, Fla. 

What's he put in your teeth, George? You 
sound relaxed to us. 

[Continued on page 8] 

Electronics Illustrated 
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rimer DeVry Tech Prepares 
You for Many 

Types of Jobs 
in 

Electronics 

Industrial 
Electronics 

Tetevgs,nn 

Your own 
business 

Communications 
Plus Many Others! 

DeVry 
Technical 
Institute 

In Day or Evening Classes Or 
In Privacy of Your Home (Spare Time) 

If you're a young man looking for a career to grow in, and to grow 
with - look into electronics. Or if you're 18 to 45, sick of your routine job 

and fed up with a small paycheck - look into electronics. For 
here's a field offering real money, a promising future, fine careers. When 

after thorough training you can say: "I'm an electronics technician," 
you're a man of standing in your community. And you're ready for many 

exciting opportunities that depend on electronics - from Radio and Television, 
Radar, Broadcasting or Industrial Electronics - to Automation, 

Computer or Missile Control work. 

But don't be stopped by the word "electronics." 
You don't need advanced education or previous technical experience 

to start our program. DeVry trains you with tools in hand and equipment 
in front of you, with "programmed" texts and visual aids - either 

at home or in one of our modernly equipped resident schools. We know 
you will be pleased with what we have to offer. Fill out 

and mail the coupon for details. 

50,000 

GRADUATES 

In only 34 years, Devey 
has grown to he one of 
the world's largest elec- 
tronics educational 
centers. 

2,200 RESIDENT 

STUDENTS 

In day and evening 
classes DeVry Tech's mod- 
ern training centers are 
educating men for fine 
careers. 

SEND FOR FREE 
BOOKLETS NOW 

Just send the coupon; 
get the story of the electronics 

field - and how you 
may prepare for it. 

5,000 FIRMS HAVE 

HIRED OUR GRADUATES 

DeVry men are sought 
after by industry, a real 
advantage for you when 
you graduate. 

PART TIME INCOME 

WHILE LEARNING 

Make extra money servic- 
ing radios, TV sets, Hi -Fi 

systems in your spare 
time - surprisingly soon. 

CHICAGO & 
TORONTO 

May, 1965 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago, III. 60641, Dept. EI -5 -V 

Please give me your two free booklets, "Pocket Guide to Real 
Earnings" and "Electronics in Space Travel "; also include details 
on how to prepare for a career in Electronics. I am interested in 
the following opportunity fields (check one or more): 

Space & Missile Electronics 
Television & Radio 

F'. Microwaves 
Automation Electronics 

FT Radar 

`l' Communications 
Computers 
Industrial Electronics 
Broadcasting 
Electronic Control 

NAME AGF 

ADDRESS APT 

CITY ZONE STATE 

._ Check here if you are under 16 years of age. 
Canadian residents: Write DeVry Tech of Canada. Ltd. 

2098 970 Lawrence Avenue West, Toronto 19, Ontario 
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FEEDBACK 
Continued from page 6 

HOLLYWOODONIA 
The movies I've seen lately show those 

bachelor pads that are like way out. You 
know, Jack Lemmon walks into his apart- 
ment and pushes a button. Whammo! The 
lights dim, the stereo comes on, the blinds 
close. the ice cubes drop and the bed rolls out. 
Man, what a way to live. How's a guy go 
about turning his apartment into one of these 
electronic bachelor heavens? 

Jackson Begg 
New York, N.Y. 

Ask Lemmon. 

POINTED 
What's the best way to listen to stereo? 

Paul C. Caspen 
Jacksonville, Fla. 

Try your ears. 

MARTIAN MINSTRELS 

Your article about the singers that elec- 
tronics helps sing (GURGLE, CHUCKLE, 
OINK YEAH! YEAH! YEAH!, Mar. '65 
EI) was great. Those jet setters sure had me 
snowed. Now everytime I hear one of that 
crowd I can't help but wonder what the re- 
cording session looked like. I'll bet half those 
rock and rollers record with their heads in a 
space helmet hooked up to some kind of 
complicated voice -making machine, 

John Mills 
Harrisburg, Pa. 

All's fair in love, war and records, John. 
¡Continued on page 101 

01 

IA/ONDERSHEAFT ... the CB antenna 
that belongs on your boat 

When communications are an important 
part of your boating pleasure, you and 
your boat deserve a WONDERSHAFT. 

Enhance the beauty of your boat and 
give yourself the bonus benefits of 
WonderShaft's all fiberglass construction - safety of natural insulation, resistance 
to corrosion and long lasting good looks. 

Add to your boating pleasure with a 
WONDERSHAFT. 

- COLUMBIA PRODUCTS COMPANY 
%///4 Subsidiary of Shakespeare Company 

Route 3 Columbia, South Carolina 

r.cn,r ".$ 4th 

TESTED 
PROVED 
'M., rrsrrnrn 0"r' 

A complete line of WONDERSHAITS 2 -3 me 
radio -telephone antennas available through 
leading radio -telephone manufacturers. 

Electronics Illustrated 
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BUILD 20 RADIO 
CIRCUITS AT HOME 

$ with the Deluxe 
PROGRESSIVE RADIO "EDU -KIT "® 

A Practical Home Radio Course 
Now Includes * 12 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

ONLY 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* * Sold in 79 Countries 

SCHOOL INQUIRIES INVITED 

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

The "Etlu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 

rock-bottom price. Our Kit is designed to train Radio Electronics Technicians, making 

l 

of the most modern methods of home training. You will learn radio theory. construe- 

opractice 
and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. use 

You will learn how to build radios, using regular schematics; how to wire and solder 
a professional manner; how to service radios. You will work with the standard type of 

punched metal chassis well as the latest development of Printed Circuit chassis. 
You will learn the basic principles of radio. You will construct, study and work with 

RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble -shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro- 
gressive Dynamic Radio & Electronics Tester, 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, Hi -Fi and Electronics. 

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

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio or scien 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 

w 
orth -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 

n 
you to teach yourself at your own 

rate. No instructor is necessary. 

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

and is si sally 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 sily- learned, thorough and interesting background on 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 

s 
and at your rate, you will 

find yourself constructing more advanced multi -tube radio circuits, and doing work like a 
professional Radio Technician. 

Included in the "Etlu -Kit" course are Receiver, Transmitter, Code Oscillator, Signal 
Tracer, Square Wave Generator and Signal Injector 

a 
uits. These not unp pies 

sional "breadboard" experiments, but genuine radio circuits, constructed by m of pro- 
fessional wiring and soldering on metal chassis. plus the new method of radio construction 
known as "Printed Circuitry." These circuits operate on your regular AC or DC house current. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instructions necessary to build twenty d,Herent radio and 

electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- 
able, electrolytic, mica, 

r 
and paper dielectric condensers, resistors, tie strips, 

oils, hardware, tubing, punched metal chassis, Instruction Manuals, hook -up wire, solder, 
selenium rectifiers, volume controls and switches, etc. 

In addition you Printed Circuit materials. including Printed Circuit chassis, 
special tube socketsehardware and instructions. You also r 

s 
useful set of tools, 

professional electric soldering and a self- powered Dynamic Radio and Electronics 
Tester. The "Etlu -Kit" also includes Code Instructions and the Progressive Code Oscillator, 
in addition to FCC Radio Amateur License training. You will also ree lessons forservicing 
with the Progressive Signal Tracer and the Progressive Signal Injector, a High Fidelity 
Guide and a Quiz Book. You receive 

i 

Membership in Radio -TV Club, Free Consultation 
Service. Certificate of Merit and Discount Privileges. You receive all parts, tools, instruc- 
tions. 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 de- 
tect many Radio and TV troubles. This 
revolutionary new technique of radio 
construction is now becoming popular 
in commercial radio and TV sets. 

A Printed Circuit is a special insulated 
chassis on which has been deposited a 
conducting material which takes the 
place of wiring. The various parts are 
merely plugged in and soldered to ter- 
minals. 

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

May, 1965 
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Training Electronics Technicians Since 1946 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 

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

I SERVICING LESSONS 
You will learn trouble- shooting and 

servicing in 
a an 

progressive You 
will pract ce on repairs 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 
Raio & 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- Nit." Our Consultation Service 
will help 

p 
you any technical prob- 

lems you may have. 

FROM OUR MAIL BAG 
J. Stataitis, of 25 Poplar PI., Water- 

bury, Conn., writes: "1 have repaired 
several sets for my friends, and made 
money. The "Edu -Kit" paid for itself. 
was ready to spend S240 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 onderful. Here 
I a 

m 
ending you the questions and also 

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

Robert L. 5huff, 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 eally amazed 
that such a bargain can be had at such 
a low price. I have already started e- 

frends friends ally 
radios 

dsu prised rto phonographs. me 
get into the swing f it so quickly. The 
Trouble -shooting Tester that comes with 
the Kit really swell, and ofinds the 
trouble, if there is any to be found." 

E- -UNCONDITIONAL MONEY -BACK GUARANTEE 

ORDER FROM AD - RECEIVE FREE BONUS 
RADIO & TV PARTS JACKPOT WORTH $15 

O Send "Edv -Kit" Postpaid. 1 enclose full payment of 526.95. 
O Send "Edu -Kit" C.O.D. I will pay 526.95 plus postage. 

Rush me FREE descriptive literature conte ning "Etlu- Kit." 

Name _ 

Address 

PROGRESSIVE "EDU- KITS" INC. 
tATT: S. GOODMAN. Si S ,n ED.. PRES.) 

1186 Broadway, Dept. 564AE Hewlett, N. Y. 
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FEEDBACK` ËpÉgrOrloS 

FOUNDED 1899 NOT -FOR -PROFIT 

COYNE 
ELECTRONICS 

INSTITUTE 
Electronics Engineering Technology 
Electrical -Electronics Technician - 
TV-Radio-Electronics Technician - 
Combined Electronics Technician - 
Practical Electrical Maintenance - 
Practical Refrigeration Air Conditioning 

and Appliance Repair - 
Specialized Industrial Electronics - 
Introduction to Electricity- Electronics - 
FCC First Class Radiotelephone - 

- Degree (2 Yrs.) 
Diploma (40 Wks.) 
Diploma (40 Wks.) 
Diploma (80 Wks.) 
Diploma (32 Wks.) 

Diploma (24 Wks.) 
Diploma (16 Wks.) 

Certificate (8 Wks.) 
Certificate (100 Hrs.) 

Special finance 
plans. Part time 
employment service 
while in school. Also 
Free graduate em- 
ployment service. 

r Use this coupon to get our FREE BOOK 
YOUR OPPORTUNITIES IN ELECTRONICS" 

OM ELECTRONICS INSTITUTE, Dept. of Electronics 55-A 
15111W. Congress Parkway, Chicago, Illinois 60607 

Name Age 

Address Phone 

City lone State 
Unlike most other sehoota, we do not employ salesmen, 

Keep Freeäom In Your Future 

With U. S. Savings Bonds 

Continued from page 8 

KIT QUERY 

After I purchase a kit and build it, it 
doesn't work very well and then I hear 
through the grapevine that the kit has been 
modified but the company doesn't tell me. 
Don't you think they ought to notify us first - 
run buyers about modifications? We'd be 
willing to pay. 

L.S. 
Brooklyn, N. Y: 

Most kit manufacturers don't follow up in 
any way after a kit is sold, though one (at 
least) will mail you any required modifica- 
tions free if you hear about it and ask them. 

POWERHOUSE 
I would appreciate receiving data perti- 

nent to "free energy" apparatus. Perhaps the 
term "free energy" is fictitious, though that 
there exists all about us a total force may 
ever more become less than supposition. 

Alan Y. Wilcox 
Fort Lauderdale, Fla. 

Let us hear from you sometime, Al. 

HANDOUT 

Hoot mon! For years I have pooled my 
penchant for electronics and purse by salvag- 
ing torch batteries, tin cans, radio valves and 
sundry from neighborhood trash containers. 
The Scots in me makes me reluctant to do 
away with my collection but I am at a loss as 
to what to do with it. Could you tell me? 

Mac of Edinburgh 
Put it back. e 
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Announcing World- Famous NATIONAL RADIO INSTITUTE'S 

Completely New 
Training -at -Home 
for the man who wants to SAVE MONEY and MAKE MONEY 

-spare time or full time - cashing in on the demand for men who know how to 

SERVICE ELECTRIC APPLIANCES 
NRI's 50th Anniversary Brings You This Opportunity of a Lifetime To Become a 
Master Appliance Technician ... Save on YOUR OWN Home, Shop or Farm Repairs 
... Make $3 to $5 an Hour Fixing and Servicing Appliances for Your Neighbors! 

FoR 50 years, NRI has been successfully train - 
ing men like you to become top -notch Tech- 

nicians. Now NRI training is bigger and better 
than ever - YOU gain bigger and better profits 
from it! 

NRI's new, completely revised and expanded 
home -training course offers you EVERY- 
THING YOU NEED TO KNOW- whether you 
want to fix your own appliances to save money, 
or make money. 

Easier Than You Think! 

You DON'T need technical experience. You 
DON'T need higher education. Everything is 
explained in plain English - shown in big, de- 
tailed, clear pictures. You start from scratch - 
learn how electricity works - then rapidly ad- 
vance to installing new outlets, rewiring, fixing 
and servicing every kind of home, farm and 
business appliance. 

NRI's special new section on modern air con- 
ditioning and refrigeration gives you complete 
know -how in this fast -growing field. Other sec- 
tions are invaluable for men who work on farms, 
or in stores or plants. No matter what you're 
called on to fix, in no time you'll be making re- 
pairs like a pro. And - you now get special 
bonus lessons on 2- and 4 -cycle gasoline engines! 

Earn While You Learn 
with this Professional 

APPLIANCE TESTER KIT - Yours at No Extra Charge! 

May, 1965 

Make Extra Money 
More than a MILLION appliances and en- 

gine- powered tools are sold each week! Once 
you can fix them, you'll "cash in" on this boom. 
It's a fact: NRI- trained men earn $3.00 to $5.00 
an hour in spare time alone! 

Don't worry how little you may now know 
about repair work. Former student John D. Pet- 
tis, who works out of his basement, says: "I had 
practically no knowledge of any kind of repair 
work. Now I am busy almost all my spare time 
and my day off - and have more and more repair 
work coming in all along." 

No matter where you live, everyone owns and 
depends on appliances. And once you know how 
to service them, the owners depend on YOU! 

MAIL COUPON TODAY 
Wouldn't you like right now to be able to 

repair your own broken appliances? Wouldn't 
you like right now to have money coming in each 
week? Let NRI show you how. Free Book and 
Free Sample Lesson describe the new, expanded, 
low -cost NRI Course in full ... show how you 
can quickly master repairing appliances in your 
spare time. Mail coupon TODAY (or write di- 
rect to) National Radio Institute, Dept. 504 -056 
Washington, D.C. 20016. (No obligation, of 
course - and no salesman will call on you.) 

FIX ALL THESE - AND MORE! 
Travel Irons Electric Shavers 
Steam Irons Clocks 
Lighting Fixtures Food Mixers and 
Fluorescent Lights Blenders 
Switches Tank Vacuum 
Heaters Cleaners 
Fuses Canister Vacuum 
Plugs Cleaners 
Lamps Upright Vacuum 
El . Blankets Cleaners 
Toasters AC Motors 
Caffeemakers Non -automatic 
(holing Dishes Washers 
Automotive Air Automatic Washers 

Conditioners Refrigerators 
Water Heaters F 

Centrifugal Pumps Vegetable Coolers 
Egg Cookers Soda Fountain 
Bottle Wormers Coolers 
Vaporisers Bench Grinders 
Paint Sprayers Two -cycle Gasoline 
Waffle Irons Engines 
Roasters Four -cycle Gaso- 
Deep Fryers line Engines 

This 
FREE BOOK 

will open your eyes to a 
whole world of n op- 
portunities for making 
money, saving 
through time -tested. low- 
cost NRI training. 

This 
FREE LESSON 

will show how simple and 
clearly illustrated NIlt 
training is - how it Cult 
Quickly prepare you tu lo- 
an expert Service Techni- 
cian in your community! r 

MAIL NOW FOR FREE BOOK AND SAMPLE LESSON 

Mr. J. M. Smith, President 
NATIONAL RADIO INSTITUTE 
Appliance Servicing Division 
Dept. SO4-os5, Washington, D.C. 20016 

Please send Free Book and Free Sample 
Lesson. I am particularly interested in: 

Business of my Own Spare -Time Earnings 
C Repairing My Own Appliances 

No salesman will cati 

Name 
(Please Print) 

Address 

City Zone.. .. State 
Accredited Member National Horne Study Council 
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POWER MITE . . . Though 
this strange -looking gadget 

could be anything from a glori- 
fied heat -sink to a miniature fire 
hydrant, appearances often are 
deceiving. In reality, this weirdie 
is just the kind of gear you'd want 
to have around if you ever got 
messed up with an interplanetary 
power failure. RCA, the manu- 
facturer, calls it a thermionic 
energy converter and explains 
that the device can convert 
nuclear heat directly into elec- 
tricity. It contains no moving 
mechanical parts and well may 
open the way to systems pro- 
ducing hundreds of kilowatts of 
electricity for spaceship propul- 
sion. Martians, here we come! - ° 

.mmirmirtr ...electronics in. the news= . 

Semicon Scanner . . . A dime -size device 
called a Scanistor soon may make TV 
cameras and photocells as old -hat as the S- 
cent stogie. Unlike earlier solid -state light- 

- sensitive devices, the Scanistor responds both 
to the amount and the position of light falling 
on its surface. Though the unit still is in 
the experimental stage, it reportedly offers 
both high resolution and fast response. Add 
these important features to the usual extras 
of sclid- staters -low power consumption. 
small size and weight, long life and simple 
circuitry -and it clearly is evident that the 
Scanistor may mark a major breakthrough. 
Our photo shows IBM technician Robert J. 
Lynch, co- inventor of the Scanistor, demon- 
strating the unit in an experimental hookup. 

12 

Bean Jar ... Time was when the sport 
was guessing the number of beans in a jar. 
But nowadays transistors seem to be the 
rage. Fact is, IBM has reduced the size 
of transistors to the point where 50,000 
will fit inside a thimble. IBM's interest 
in miniaturization has been stimulated by 
the size and weight requirements of missile 
payloads. And with progress like this at 
hand, it looks as though guessing the 
number of integrated circuits on a gnat's 
whisker just might be the next step. 
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Want a magic formula for success in electronics? 

You won't find it here! 

If you work in electronics, you know why we can't offer 
you an easy way to success. There isn't any. Elec- 
tronics is a demanding field. To earn more money, 
you need more technical education -especially in the 
areas of electronics that have changed so much in 
the last few years. Getting more education isn't easy, 
especially if you hold down a full -time job and have 
family obligations. 

CREI Home Study Programs offer you a practical way 
to get more education -and the right kind of education 
-without going back to school. You benefit almost 
immediately because you study the material technical 

Accredited Member of the National Home Study Council 

CREI 
aaasesar 

Founded 192' 

organizations want their employees to know. You 
choose the specialty that matches your interests and 
employment objectives. CREI Programs cover every 
major area of electronics from communications to 
servomechanisms and computers, even the new field 
of space electronics. And you study at home, set 
your own pace, apply your knowledge daily on the job. 

You're eligible if you work in electronics and have a 
high school education. Our FREE book gives all the 
details. For your copy, mail coupon today or write: 
CREI, Dept. 1705 C, 3224 Sixteenth St., N. W., Wash- 
ington 10, D. C. 

SEND FOR FREE BOOK r 
us CwItel Radio Engineering Institute. 

Dept. 1705 C, 3224 Sixteenth St., N. W. 

Washington 10, D. C. 

Please sand me FREE book describing CREI Pro- 

vents rams In Electronics and Nuclear Engineering 

Technology. I am employed in electronics and 

hava a high school education. 

L 

EtECTkbNY'S 

Mama Aga 

Address 

City lone State 

Employed by 

Type of Present Work 

E.4 

J 
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r -t 
Fill coupon for a FREE One Year Subscrip- 
tion to OLSON ELECTRONICS' Fantastic Value 
Packed Catalog- Unheard of LOW, LOW PRICES 
on Brand Name Speakers, Changers, Tubes, 
Tools, Stereo Amps, Tuners, CB, and other Val- 
ues. Credit plan available. 

NAME 
ADDRESS 

CITY ZONE _ -STATE 

If you have a friend interested in electronics send 
his name and address for a FREE subscription also. 

OLSON ELECTRONICS 
INCORPORATED 

354 S. Forge Street Akron, Ohio 44308 

C A O R 
CONSORT 

NEW CADRE CONSORT 
FM WIRELESS MICROPHONE 
A complete, portable, wireless PA system when used 
with FM radio. Zero in the Consort on an open 
channel in the FM band with a special pushbutton 
tone signal -and talk. You've got a wireless short 
range FM transmitter effective up to 200 feet from 
the FM radio. 101 applications: public address, 
brozdcasting, musical instrument pickup, etc. $44.95 CAI] R E INDUSTRIES CORP. 

COMMERCIAL PRODUCT DIVISION ¡7 ENDICOTT, N. Y. 

..electronics in the news 

Moonlighter ... It's an odd sort of drill that 
can double as a transmitter but that's exactly 
where Raytheon's LE-1 laser stands. De- 

signed especially for repetitive operations on 
the production line, the LE -1 can drill holes 
smaller than .0002 in. A microscope is used 
to aim the beam on the work (arrow). And, 
when it decides to be a transmitter, the LE -1 

is a natural for most optical radar systems. 

Like Warm, Man . . . The it- isn't- the -heat- 
it's- the -humidity line loses its punch when 
2,000- degree -plus temperatures are involved. 
With that kind of scorchery, no one's going 

to worry about humidity, as engineers at Bell 
Telephone Labs will be quick to tell you. The 
problem that the Bell men had to crack was 
how to make crucibles that could withstand 
the 2,000° heat for solution -growing quartz 
crystals. Answer was a product called pyro- 
lytic boron nitride which Union Carbide 
feels is the perfect no -sweat candidate. 0- 
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NEW! 
An Electronics Slide Rule 

with Self -Training Course 

a 

Front 

Here's the first truly professional slide rule designed especially 
for electronic engineers, technicians and students. No longer 
must you struggle along with a general purpose slide rule .. . 

this new CIE Electronics Slide Rule* will enable you to solve 
electronic problems quickly . .. accurately. It's an all -metal 10" 
measuring instrument that can be used for conventional com- 
putation, too. 
This patented Electronics Slide Rule is made to our rigid 
specifications by Pickett & Eckel ... has special scales for 
solving reactance and resonance problems ... locates decimal 
points ... has widely used electronics formulas and conversion 
factors on the back of the rule for instant reference. 
An illustrated self- training course comes with each rule .. . 

includes clear diagrams and step -by -step explanations to make 
learning fast, easy. Several hundred practice problems deal 
with widely occurring situations in electronics ... teaches many 
short cuts ... lists the best settings for solving complex prob- 
lems. Slide rule, instruction course and handsome top -grain 
leather carrying case ... all yours for just $14.95. Cleveland 
Institute of Electronics, Dept. EI -104, 1776 E. 17th St., 
Cleveland, Ohio 44114. 

r- 

r 

electronics 

Electronics and 
Your Slide Rule " 

THIS SPECIAL ELECTRONICS SLIDE RULE IS AVAILABLE ONLY FROM CLEVELAND INSTITUTE AND IS GUARANTEED 
AGAINST DEFECTS IN MATERIAL AND WORKMANSHIP. 'PATENTED BY U. S. PATENT OFFICE NUMBER 3,120,342. 

SEND COUPON TODAY 
to: Cleveland Institute 
of Electronics 
1776 East 17th St., Dept. EI -104, Cleveland, Ohio 44114 

Please send me your Electronics Slide Rule with 
Illustrated self- training course. I am enclosing 
$14.95 (If not fully satisfied after 10 day trial, 
CIE will refund payment). 

Name 
(Please Print) 

Address County_ 

City State Zip 

['Please send additional descriptive literature. A leader in electronics training ... since 1934 

L J 
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HERE IT IS FROM ENGLAND! 
As Beulah Electronics, Ltd. 

Promised In Our Previous Advertisements... 

The Revolutionary 

WESGROVE VIDEO 
TAPE RECORDER 

Using Only ' /a" Recording Tape. 

TRANSISTORIZED KIT FORM 5450,00 
WIRED BY SPECIAL ORDER ONLY $650.00 

"BEUKIT" TRANSISTORIZED 
TV CAMERA KIT 

Complete with Vidicon (less lens) $226.75 
All Prices Above F.O.B. Bayonne, N. J. 

For full information 
write to: 

P. A. F. ENTERPRISES 
32 EAST 22ND STREET, 

BAYONNE, N. J. 07002 

Distributors for Beulah Electronics, England 
Complete line of Video Cameras and Lenses. 

Identical 
twins 
Best way to bring out the best in your 
tape recording equipment, stereo or 
mono, is to use the famous Sonotone 
Ceramike® matched twins. Each set is 

a selected matched pair exhibiting 
similar coloration, frequency response 
and output characteristics within ±2 
db. Ceramike models include a new 
low- impedance version, "CMT- 
1050WR," for transistorized tape 
recorders, and "CMT10A" for tube 
tape recorders. A 
low priced series is 

also available start- 
ing at under $10.00. 

SONOTONE 
audio products 

Sonotone Corp., Electronic Applications Div.. Elmstord, N. Y. 

BROADSIDE 
Pamphlets, booklets, flyers, opplic 
notes and bulletins available 

Electronics enthusiasts and other science - 
minded hobbyists will have a ball with 
Edmund's latest catalog. Reason is that corn - 
puters and Tesla coils are only two of the 
more than 4,000 items offered, and any can 
be ordered by mail. For your copy of catalog 
651, write Edmund Scientific Co., 107 E. 
Gloucester Pike, Barrington, N.J. 08007. 

When the crystal cartridge in your stereo 
set needs replacing, problems can develop if 
your dealer doesn't have the exact one you 
need. But the SAC -28 crystal- cartridge cross - 
reference chart by Sonotone will show you 
how six cartridges can replace any of 146 
different models. Copies are available from 
Sonotone Corp., Electronic Applications 
Div., Elmsford, N.Y. 10523. 

Anyone who wants to learn more about 
thermistors and their uses should get ahold 
of Capsule Thermistor Course #9. Copies 
are available from Fenwal Electronics, Inc., 
63 Fountain St., Framingham, Mass. 01701. 

Knowing as much as you can about mag- 
netic tape is about the only way to select the 
exact tape you need. Bulletin RS -64 -18 de- 
scribes over twenty of tape's electromagnetic 
and physical properties in some six pages. 
Request your copy from Reeves Soundcraft, 
Great Pasture Rd., Danbury, Conn. 06810. 

Bulletin GEA -7678 gives electrical ratings 
and physical dimensions for seven different 
types of nickel -cadmium batteries. Ask for 
your copy from General Electric Co., 1 River 
Rd., Schenectady, N.Y. 12305. 

Finding replacements for worn-out tape 

heads is easy with Robins H -764 guide book. 
It contains specifications and instructions for 
some 32 heads. The booklet is available for 
35¢ from Robins Industries Corp., 15 -58 
127th St., Flushing, N.Y. 11356. 

The National Aeronautics and Space Ad- 
ministration thinks it knows how to prevent 
cold solder joints and it presents its tips in 

document NPC 200 -4. The bulletin costs 45¢ 
and can be obtained from the Supt. of Docu- 
ments, U.S. Printing Office, Washington, 
D.C. 20402. -$- 
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Choose Your Tailor -Made 
Course in N. T. S. "PROJECT 

METHOD" ELECTRONICS! 
Now! N.T.S. - one of America's oldest leading A 
home -study and resident technical schools - offers 
you GREATER CAREER OPPORTUNITIES IN ELEC- 
TRONICS. N.T.S. "Project Method" home training 
lessons are shop- tested in the Resident School in Los 
Angeles. The Schools' practical methods, plus more than 
60 years of experience, have helped thousands of students 
all over the world to successful careers. Choose your field and 
prepare now for a secure future with one of 8 N.T.S. Electronics au 

Courses designed to fit your own particular needs. 

1 

2 

3 

4 

ELECTRONICS-TV-RADIO-SERVICING 
& COMMUNICATIONS 

A basic course thoroughly covering funda- 
mentals of electronics, radio, TV servicing 
and communications. 

MASTER COURSE IN 
ELECTRONICS -TV- RADIO, PLUS ADVANCED 

TV & INDUSTRIAL ELECTRONICS 
This course covers everything included in 
Course No. 1 plus Automation and every 
phase of the Electronics industry. 

FCC LICENSE 
Preparation for this government license es- 
sential for interesting jobs in radar, radio, 
television, communications, guided missiles, 
many others. Upon completion of this course, 
if you do not pass the FCC exam for a 1st 
Class Commercial Radiotelephone License 
your tuition will be refunded. 

RADIO SERVICING (AM -FM- Transistors) 
Train for radio sales and service with dealer 
or distributor. 

5 

6 

7 

8 

TELEVISION SERVICING (Including Color) 
Covers installation, adjustment, repair and 
servicing of black and white and color tele- 
vision . prepares you for your own sales 
and service business. 

STEREO, HI -Fl AND SOUND SYSTEMS 
A growing field. Prepares you to build, install 
and service modern sound equipment for 
home or industry. 

BASIC ELECTRONICS 
Gives you the fundamentals you must know 
to build on for a future Electronics career. 
Also offers an excellent background for 
Salesmen, Purchasing Agents, and others in 
Electronics. 

ELECTRONICS MATH 
Simple easy -to- follow instructions in the 
specialized math you need in many 
electronics jobs. 

HIGH SCHOOL AT HOME 
Learn easily. New modern method. 
National offers accredited high 
school programs for men and women. 
Take only subjects you need. Study 
at your own pace. Latest approved 
textbooks - yours to keep - every- 
thing included at one low tuition. 
Check High School box in coupon 
for information. 

CLASSROOM TRAINING 
AT LOS ANGELES 
You can take classroom training in 
our famous Resident School at Los 
Angeles in Sunny Southern California. 
N.T.S. is the oldest and largest 
school of its kind. Associate in Sci- 
ence Degree also offered In our 
Resident Program. Check Resident 
School box in coupon for full details. 

rrcrrr 

i.` Llrl"Ì If4f 0F;L ill 
NATIONAL SCHOOLS 

WORLDWIDE TRAINING SINCE 1905 

Send Postcard 

for Free Book & 
Sample Lesson. 

CUT OUT & MAIL TODAY. NO POSTAGE NECESSARY. 

Please Rush FREE Electronics "Opportunity Book" and sample 
on course checked below: 

Electronics -TV -Radio 
Servicing & Communications 

Master Course in 
Electronics -TV -Radio 
Advanced TV & Industrial 
Electronics 

FCC License 

Radio Servicing 
(AM -FM- Transistors) 

lesson 

Television Servicing 

Stereo, Hi -Fi and Sound 
Systems 

Basic Electronics 

Electronics Math 

Dept. 213 -45 

(Including Color) 

Sample j 
Lesson Name 

Address 

City 

Age 

State - _ Zip - - 
I] Check here for High School Department Catalog only. 

[] Check here if interested ONLY in Classroom training at L.A. 
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You can install and maintain electronic 
circuitry in missiles and rockets 
specialize in microwaves, radar, and 
sonar, or succeed in your own business. 

You can succeed in TV.Radio 
Communications . prepare for 
F.C.C. License, service advanced 
satellites for industry and 
defense. 

Most courses In_lurle Equipment Kits. THERE ARE NO KIT DEPOSITS. 
Everything included in your low tuition. 

-- - 

,'_ 

w 
Y 

T(1:7.010 
i 

CLIP & MAIL POSTAGE FREE CARD TODAY FOR 

FREE BOOK AND SAMPLE LESSON 
in Field of Your Choice. You enroll by mail under 

N.T.S. No Obligation" Plan. We have No Salesmen; 

This means lower tuition for you. 

TAKE THE QUICK WAY 

TO HIGHER PAY, 

LIFELONG BENEFITS, 

WITH N.T.S. HOME 

TRAINING! 
N.T.S. "Project 
Method" Courses 
can help you get 

a new and better job - or move up to higher 
pay in your present one. You work on prac- 
tical job projects, learn to use shop manuals 
and schematics. Your N.T.S. training is 
individual. You proceed at your own pace. 

BENEFIT NOW AND ALL YOUR LIFE WITH 
N.T.S. HOME TRAINING 
The personal guidance you receive during 
your training can be very helpful to your 
progress. Many N.T.S. students are able to 
earn more money within a few months. You 
can pick and choose your career. Work in 
industry or go into business for yourself. 
Your services will always be in demand 
wherever you go - and you can pick your 
spot! 

N.T.S. Graduate Advisory Service can help 
you answer technical questions in establish- 
ing your own business and in countless other 
ways after you've completed your training. 

FIRST CLASS 
Permit No. 3087 

Los Angeles, Calif. 

BUSINESS REPLY MAIL 
No Postage Stamp Necessary If Mailed in the United States 

- POSTAGE WILL BE PAID BY- 

NATIONAL SCHOOLS 
WORLDWIDE TRAINING SINCE 1905 

4000 South Figueroa Street 
Los Angeles, California 90037 

See other side of 
this card for descrip- 
tion of all courses. 

Accredited Member 
National Home Study Council 

Ilk 
ILL.oiffIII 

NATIONAL SCHOOLS 
WORLD WIDE TRAINING SINCE 1905 

4000 So. Figueroa 
Los Angeles, California 90037 
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RANGE GETTER . . . The Lafayette 
HA -115 compressor /amplifier boosts 

the voice signal of your CB rig and simul- 
taneously clips the peaks that ordinarily 

Gi Y 

COMPRESSOR AMPLIFIER 

MODULATION . 

MODULATION 

LAFAYETTE occ L ON, 
HA-115 

would overmodulate. Result is a signal with 
more sock and greater intelligence- carrying 
ability. The unit is equipped for 6VDC, 
I2VDC or 117VAC operation. $25.95. 
Lafayette Radio Corp., 111 Jericho Tpke., 
Syosset., N.Y. 11074. 

Mighty Mini ... Just the thing for frequent 
mobile /fixed conversions, the CB -10 trans- 
ceiver rests on an optional, pedestal -type 

AC power supply when it's not mounted in a 
car. The 51/2-lb. solid- stater measures only 
25 /s x 6 x 91 in. $149.95. Hallicrafters Co., 
Fifth and Koster Aves., Chicago, III. 60624. 

May, 1965 

NOV!_1J!RING AM1SSION 
in 

1965 EiCO CATALOG 

FEATURING 

WORLD'S ONE AND ONLY 
SSB /AM /CW Tri -Band Transceiver 
in Kit and Wired Form -less than 
$180.00 

THE ULTIMATE IN 
SOLID STATE RELIABILITY 

All Transistor FM / MPX /Stereo 
Tuner /Amplifier Combination - 
performance equal to $470 units - 
for less than $230 

A UNIQUE COMBINATION OF 
TWO TESTERS 

FaradOhm 965 Bridge /Analyzer 
equals $400 of equipment for only 
$129.95 

MASTER OF COMPACTNESS 
435 D -C (DC - 4.5 mc) 3" Scope 
outperforming bulkier 5" Scopes 

ALSO STARRING 
779' Sentinel- 23' CB transceiver - 342 
Multiplex Generator - 380 Solid State 
Color Dot /Bar Generator - 790 Solid 
State CB Transceiver and a cast of 
over two hundred items. 

Produced by the award winning company: 

EICO ELECTRONIC 

INSTRUMENT CO., INC. 

SEND COUPON FOR YOUR _EE FREE CATALOG TODAY 

'Z' LE /CO Electronic Instrument Co., Inc. it 
131.01 39th Ave Flushing, New York 11352 1( 

{ El -5 

-Z Name * 
-:t Address * 
g City 

State Zip 

* * * * * * * * * * * * * * * * ** 
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NO MATTER WHAT YOUR JOB IS TODAY 

4 There's BIG MONEY to be 4 
Made In COLOR TELEVISION! 4[ 

4 DUE TO SHORTAGE OF TRAINED MEN I 
Get into fast- growing field! Learn 
COLOR TV servicing at home in spare 
time. Many earn cash while training! 
Move ahead to a better job, a business 
of your own! 

4 Become expert the fast, easy way ... by working 
on actual TV problems. Your training includes 4 20 valuable kits of parts and tools, yours to keep. 
Build a complete 21 TV set, tube tester, and elec- 
tronic voltmeter as part of your training. 

4 HERE'S HOW TO GET STARTED: 
MAIL COUPON TODAY FOR 

Get 20 Valuable Kits to Build 21" 4 
TV Set and Test Instruments! 

Commercial 
Trades Institute 
1400 Greenleaf Ave., Chicago, Illinois 60626 

Dept. T -26 
Rush my FREE booklet (without cost or obligation) on C.T.I. 
training for job opportunities in television- electronics -includ- 
ing COLOR TV servicing. 

FREE BOOKLET! 

NAMF 

ADDRESS 

CITY 70NE -STATE 
1`"-Accredited Member Notional Home Study Council - -a 

FOR SPEEDY SERVICE 

1102171 647 98 24 0664 
T M BROWN 
5936 23rd PARKWAY 
WASHINGTON, D. C. 20031 

WE'RE LOST WITHOUT THIS LABEL 
Well, not really lost -- but we T 
can do things faster for you if 
you send along the ADDRESS 
LABEL from your magazine any 
time you write to us about your 
subscription. 

CHANGE OF ADDRESS 

If you're moving, please let us know 
six weeks before changing your ad- 
dress. Better still. attach the maga- 
zine address label to this form, and 
print your new address here. 

name 

street 

attach 
label 
here 

t -itv state zip L- 
ELECTRONICS ILLUSTRATED Sub. Dept.. Greenwich. Conn. 06830 

MARK=CL 
Tuneful ... Point -to -point wiring and three 
easy -to -use controls help make the AJ -13 
stereo -FM tuner kit a good bet for most new- 
corners to hi -fi. Multifunction tubes provide 

the equivalent of 12 -tube performance, and 
an edge -lighted, flywheel- weighted, slide -rule 
dial makes for easy tuning. Other features 
include switchable AFC and an indicator 
which lights when the tuner is receiving a 
stereo broadcast. According to the manufac- 
turer, response is from 30 to 20,000 cps in 
mono and 50 to 15,000 cps in stereo. $49.95. 
Heath Co., Benton Harbor, Mich. 49022. 

Ready Rig ... Novices have it made with 
the TX -62, inasmuch as the rig is a complete 
2- and 6- meter, 75 -watt phone and CW trans- 
mitter. A triple -purpose meter mounted on 
the front panel reads final cathode or plate 
currents, as well as RF output, to let you 

know exactly what's going on. And though 
there's also a crystal socket on the front 
panel, you can fire up an external VFO 
should you wish. The rig has a built -in, solid - 
state power supply and is TVI suppressed. 
$149.95. Ameco Equipment Corp., 178 
Herricks Rd., Mineola, N.Y. 11501. 

20 Electronics Illustrated 
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MARKETPLACE 
Private Number . . . Fully transistorized, 
Cadre's 524 selective -call accessory offers 24 
tone combinations to get you off the CB party 
line. The unit attaches to any 12V CB rig 

and insures that only stations similarly 
equipped will respond to your call or be able 
to call you. A compact 8 x 5 x 3 in., the 524 
employs a resonant -reed relay and steals its 
modest power requirements from the CB rig 
it's used with. About $70. Cadre Industries 
Corp., Endicott, N.Y. 13760. 

Goof Proof ... Even if you make the mistake 
of having the probe in the right place at the 
wrong time, you won't burn out the 107A 
VTVM. Reason is that a fused meter move- 

ment covers up such embarrassing slips. 
Functions of this circuit analyzer include 
measurement of AC or DC voltages up to 
1,000 volts, decibels to +55db, resistances to 
1,000 megohms and capacitances to 5,000 
µf. Optional accessories include an RF probe. 
$36.50, kit; $51.40, factory- wired. Electronic 
Measurements Corp., 625 Broadway, New 
York, N.Y. 10012. 

May, 1965 

6(71:14 ("1/146'. 
The do- it- yourselfer's 

newest catalog 
Here's your new catalog of quality electronic 
kits and assembled equipment ... your shop- 
ping guide for TV set kits, transistor radios, 
voltmeters, scopes, tube testers, ham gear, PA 

systems, and a host of other carefully engineered 
products. Every item in the Conar catalog is 

backed by a no- loopholes, money -back guar 
antee. It's not the biggest catalog, but once 

you shop its pages you'll agree it's among the 
best. For years of pleasurable performance, for 
fun and pride in assembly, mail the coupon. 
Discover why Conar, a division of National Radio 

Institute, is just about the fastest growing 

and equipment 
name in the kit 

COJNAiR bus iness. 

=MINNIIE MAIL NOW !MINIMUM 
ï ESC I COMA. , , 

3939 Wisconsin Avenue, Washington, D.C. 20016 

Please send me your new catalog. 

Name- 

Address 

II City State Z code 
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Reading the Mail 

FDITORS come in all sizes and guises but 
there's one thing they seem to have in 

common -a special file labeled Odd Letters 
or Strange Stories or Funny File. (There also 
may be one called Nut Letters, but that's a 
different kind of heading.) Into the Odd Let- 
ters file go the funny or riling or touching 
cards and letters and press releases that are 
left over when all the rest of the day's mail 
has been waded through. 

The collector of these strange bits of postal 

ODO LITFERS 
FILE ROOM 

fallout usually plans some day to make a book 
out of his assortment -and never does. But 
every so often he stumbles on the file and, 
while he should be busy doing something else, 
he sits down and reads through half the 
folder before he can stop himself. 

Our file of oddments is confined pretty 
much to releases and other commercial -type 
duds. Offbeat letters from what Damon 
Runyon called citizens have a way of being 
not half so funny the second time around. 

At the front of our never- to -be -a -book file 
is a small classic from a public relations op- 
erative. "I goófed!" it starts out. "I sent the 
enclosed release last week without the photo. 
Was my boss mad! Please publish as soon as 
possible to get me off the hook." It could be 
just a clever line, but we doubt that it is. The 
poor guy probably was telling the truth. 

Here's one now that really stopped us. 
"Stop!" it says. We did. 

From Chicago way we once got a missive 
that has this heading: "Note to Editor- 
Please Kill This Release." That one, to be 
sure, did get read. 

Sandwiched between a couple of less re- 

22 

markable pieces is one that has an ax to 
grind, but does it with style. To show how 
the component type of hi -fi equipment is su- 
perior to the big, one -unit console jobs, this 
blast neither criticizes directly nor boasts 
openly. Instead, it tells what -besides re- 
producing sound -you can do with a big 
wooden -cabineted console. In this case it ad- 
vises: 

Enjoy your stereo often, 
Then use it for a coffin. 
The trend toward publications that are 

more and more specialized once led us to 
keep an announcement of what we thought 
was the ultimate in specialization. The pub- 
lication in point was something called The 
Laser Letter, a new monthly newsletter de- 
voted entirely to developments directly con- 
nected with the laser. But, just as very high 
frequencies gave way to ultra high and, even- 
tually, to super high frequencies, our most - 
specialized category got wrecked by a press 
release announcing no less than a Newsletter 
on Newsletters. You can read a copy of it to 
find out who is publishing newsletters and 
on what subjects. 

A special nook is reserved for world -shak- 
ing announcements, such as this one from a 
plant at Saltville, Va., that says the price of 
bicarbonate of soda has gone up to $2.80 for 
a 100 -pound bag. Too bad we didn't buy 
when the price was only $2.55. Now we can't 
afford to prepare properly for that coast -to- 
coast tour of wayside eating establishments. 

At the back of our Odd file is a disturbing 
bit of news. It just might push us right out 
of the word business and into brain surgery 
or perhaps professional soccer, for the an- 
nouncement tells about a computer that will, 
when finally put together, be able to produce 
books and magazine articles and maybe even 
press releases. There is one bright side to this 
announcement, though. It doesn't claim the 
computer would be up to collecting tidbits for 
an Odd Letters file. -R.G.B. _ 
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ELECTRONIC 

S. 
El s Swap Shop provides a way for readers equipment they want m exchange for items they no longer have use for. Notices must be from Individuals, not commercial concerns Entries must include your name and address as well as a description of what ;you now have and what you would like in exchange. dress El's Swap Shop, ELECTRONICS ILLUSTRATED. 

west 44th Street New York, Nets Y.qr, -_ &QI 

HEATH 0M -1 oscilloscope and EICO VTVM. Want 
SW receiver. Kenneth Westbrook, Box 788, Clinton, 
Miss. 39056. 

ZENITH receiver, 540 kc to 18 mc. Want CW /AM/ 
SSB receiver. Douglas Greenway Jr., Box 192, Linden, 
Tenn. 37096. 

EICO 400 5 -in. oscilloscope. Will swap for 20 -watt 
stereo amplifier. Wiley F. Wood, Rte. 5, Box 187A, 
Elizabeth City, N.C. 27909. 

COMPLETE HAM station. Will trade for walkie- 
talkies or tape recorder. D. Henderson, Box 1352, 
Sun Valley, Idaho. 83353. 

HEATHKIT DX -20 transmitter, other items. Want 
mobile ham gear. Philip Lupi, 1225 Hillside Place. 
N. Bergen, N.J. 07047. 

ACCURATE INSTRUMENTS 156 genometer, other 
items. Will swap for transceiver. Stephen Clifton, 800 
W. End Ave., New York, N. Y. 10025. 

LAFAYETTE TE -44 capacitor checker. Will trade 
for EICO or Knight AF /RF signal generator. R. Bax- 
ter, 30 Overbrook Dr., Wellesley, Mass. 02181. 

PHILCO 7170 AM /FM generator, other items. Need 
guitar, music amplifier, etc. E. F. Duggan, 24 High - 
view Terr., Dover, N.J. 07801. 

SCOTT -GALVIN RDO UHF -VHF receiver, 40 to 1000 
mc. Want 540kc -30 mc communications receiver. 
Stephen Druzak, Rte. 2, Box 2353, Wenatchee, Wash. 
98801. 

AMERICAN SCIENTIFIC DEVELOPMENT TV -20 tele- 
vision tube tester. Make swap offer. Stephen Edgell, 
4820 W. 132 St., Hawthorne, Calif. 90250. 

BC -683 RECEIVER with 12 -volt Dynamotor. Will 
trade for Heath DX -60 transmitter or equivalent. 
Frankie Melvin, Box 7, Clarkton, N.C. 28433. 

HALLICRAFTERS SX -28 and converted BC -348 re- 
ceiver. Will swap for Hallicrafters SX -100 or National 
HRO -50. Paul Meredith, 1851 Welland Dr., Clearwater, 
Fla. 33515. 

SYNCHRONOUS GEAR MOTORS, 1,600:1 gear re- 
duction. Want AM /FM and stereo /FM tuner, Roger 
Zimmerman, 827 E. Johnson St., Madison, Wis. 
53703. 

WEATHERS turntable with tone arm and cartridge. 
Will swap for Garrard Type A or A70. Steve Miles, 
2901 Oak St., Terre Haute, Ind. 47801. 

MOTOROLA 6 -meter mobile FM station converted 
for 12 -VDC operation. Want Heath SB -10 side -band 
adaptor or test equipment. Jim Fox, Lewis Field, 
Apt. 7, Hays, Kan. 67602. 

KNIGHT Ocean Hopper SW receiver. Will trade for 
long -wave superhet receiver. Roy Moore, 307 Nunn 
St., Hazard, Ky. 41701. 

JOHNSON Messenger CB transceiver. Will swap 
for Hallicrafters SX -140 receiver. J. Louie Oakley, 
Box 557, Providence, N.C. 27315. 

KNIGHT KG -50 AM /FM stereo tuner. Make swap 
offer. Lee Kieley, 1191/2 E. 6th St., Grafton, N. Dak. 
58237. 

RME preselector for 10 -80 meter ham bands. Will 
trade for a RME DB -22A preselector. Warren Mor- 
dgren, 2129 Linden Ave., Waukegan, III. 60085. 

TAPE DECK, 71/2 and 33/4 ips, 3 heads, 3 motors, 
takes up to 101/2 -in, reels. Will swap for other audio 
equipment. M. G. Rousselin, 91 Remsen St., Brooklyn, 
N.Y. 11201. 

LAFAYETTE 90 -watt transmitter and 4 -band SW 
receiver. Want test equipment. Victor H. Kinson, Jr., 
8214 Rosemead Blvd., Pico Rivera, Calif. 90660. 

HARVEY WELLS TDS -50A transmitter, other equip- 
ment. Want communications receiver, CB rig, etc. 
W. Gruber, Suite 211, 894 Eglinton Ave. E., Toronto 
17, Ont. 

RIDER Perpetual Service Manual. Will trade for 
transmitter or other VHF /UHF gear. Reid Shipp, 525 

[Continued on page 24] 

May, 1965 

Thinking of college and 
a space age career in 

electronics? 

YOUR CAREER r 

Send for this booklet on 
ENGINEERING TECHNOLOGY 

AND ENGINEERING 
Learn how you can prepare for a dynamic 
career as an electrical or mechanical engi- 
neering technician or engineer in such 
exciting, growing fields as avionics, mis- 
siles, reliability control, fluid mechanics, 
data processing, metallurgy, microelectron- 
ics, and advanced aerospace research. 
MSOE offers residence study programs 
leading to these degrees in engineering 
technology and engineering: 

2 years - Associate in Applied Science 
4 years - Bachelor of Science 

Also get facts about scholarships and fi- 
nancial aids, job placement and other 
student services, plus photographs of 
MSOE technical laboratories and 
student activities. For your copy, 
just mail the coupon - 
no obligation. 

SOE 
Milwaukee School of Engineering 

Milwaukee School of Engineering 
Dept. EI -565 , 1025 N. Milwaukee Street 
Milwaukee. Wisconsin 53201 

Please send the "Your Career booklet. 
I'm interested in 
Electrical fields Mechanical fields 

Name Age 

Address 

City State ZIP 
ms.227 
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You've got to SEE it to BELIEVE it! 

CR 

dry transfer MARKING KITS 
for ELECTRONIC EQUIPMENT 
...the fast easy way to completely mark electronic 
equipment, drawings, schematics, prototypes, etc. 

Words, letters, numerals, switch patterns, arcs, 
etc., are printed on a special transparent carrier 
film. Rubbing over one of these elements with a 
ball point pen releases it from the carrier film and 
adheres it to your working surface. It's that sim- 
ple to get professional looking results. 

Try this amazing product. Your local parts jobber 
has your free sample or write direct. 

THE DATAK CORPORATION 
63 71st Street Dept. 628 Guttenberg, N. J. 

WANT A JOB? PART TIME - 
FULL TIME? 

No Boss! No Experience! 
No Capital! Your Own Hours! 

WHAT A JOB !!!! 
And yet selling subscriptions to ELECTRONICS 
ILLUSTRATED and other leading publications 
is just like being in business for yourself. 
But no business requires less capital, stock 
and space. The time you devote and the money 
you make is up to you. You need no experience 
to earn steady profits and you keep a cash 
commission on every sale. You operate in your 
own community by phone or personal calls. You 
will be authorized to sell new and renewal 
subscriptions along with special offers made 
by the publishers. You'll be amazed at the 
number of people wanting to take advantage of 
the convenience, service and savings you can 
offer them. 

To get started. immediately- -send us your 
name (on a postal card) requesting free supplies 
and selling materials. 

Write to: Subscription Dept. DE 

ELECTRONICS ILLUSTRATED 
Fawcett Bldg., Greenwich, Conn. 06830 
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Continued from page 23 
E. Elm, Prescott, Ark. 71857. 

EICO 555 VTVM. Want Heath RF signal generator 
or Knight -Kit Ten -2 CB tester. John Van Osdale, Uni- versity School, Northern Illinois University, Dekalb, 
III. 60115. 

HALLICRAFTERS SX -99 and S -85 receivers. Will 
trade for Gonset Communicator. Jeffrey Beals, 470 Lafayette Blvd., Long Beach, N.Y. 11561. 

HAMMARLUND HQ -I10 receiver and Heath Seneca 
VHF transmitter. Want general- coverage equipment 
(80 -10 meters). Mike Dahlstrom, 1511 Beaver St., 
Anchorage, Alaska. 99504. 

ELECTRO -VOICE 644 microphone and recorded 
tapes. Will swap for microphone mixer and recorded 
tapes. Charles Harris, 209 9th St., San Francisco, 
Calif. 

SENCORE TC -114 tube tested and EICO R/C box. 
Will trade for Novice transmitter. Edward A. Moore, 
1002 Fauntleroy, Austin, Tex. 78751. 

HALLICRAFTERS S -38C. Will swap for CB walkie- 
talkies or tape recorder. R. N. Kesselring, 111 Fal- 
staff Rd., Rochester, N.Y. 14609. 

BC -454 80 -meter receiver. Want similar 40 -meter 
receiver. David T. White, 266 Main St., Irvine, Ky. 
40336. 

LAFAYETTE 4 -watt stereo amplifier kit (unopened). 
Will trade for two speakers. John A. Corsentina, 6012 
Eastern Pkwy., Baltimore, Md. 21206. 

CHANNEL MASTER 6545 tape recorder. Want 
stereo tape deck with preamps. Robert W. Conway, 
3411 Cedar St., Austin, Tex. 

RCA VIDICONS for TV cameras (three). Will trade 
for broadcast stereo mixer. Ken Kushnir, 2332 31st 
Ave., San Francisco, Calif. 94116. 

SONY 500A stereo tape recorder, other items. 
Want button telephone and Triplett modulation meter. 
Don Taylor, 13903 Village Ave., Healdsburg, Calif. 
95448. 

IF TRANSFORMERS (three). Will swap for power 
transistors. Don Winsor, 1610 Swan, Ogden, Utah. 

SIMPSON 415 signal generator and B &W 504C 
frequency multiplier. Looking for 152 -174 me FM 
receiver. Norman Coltri, Grove Rd., Rte. 1, Vineland, 
N.J. 

C &S single -channel R/C receiver. Want 102 -in. 
bumper -mount whip antenna. M. Mijal, St. Marys, 
Box 6, Orchard Lake, Mich. 48034. 

HEATH GC -1A receiver and Grundig AM /FM /SW 
portable. Will trade for Regency DR -200 and Ameco 
converter. Norman Clearmont, 315 Hildreth St., 
Lowell, Mass. 01850. 

ANTIQUE RCA crystal radio. Want dwell tachom- 
eter. Frank H. Kunik, 148 Burlington Rd., Riverside, 
Ill. 60546. 

NAVY RBM receivers (two). Want mobile gear. 
R. J. Bunty, Rte. 2, Zion Rd., Parsonburg, Md. 21849. 

HEATH GW -10 CB rig. Will swap for Heath audio 
wattmeter. H. Wolfe, 121 -08 236th St., Rosedale, N.Y. 

MOTOROLA 12V AM car radio. Will trade for any- 
thing of equal value. Francisco Prats, Jr., 1867 N.W. 
38th St., Miami, Fla. 33142. 

HEATH -KIT AT -1 and Hallicrafters S -38 receiver. 
Want 2 -meter gear. Pat Long, 8078 Marty Paullin 
Rd., Franklin, Ohio. 45005. 

RF PLASMA TORCH. Will trade for M3 Sniperscope. 
Edward A. Miller, Jr., 12010 Telegraph, S. Rockwood, 
Mich. 48179. 

MINIVAC 601/6010 computer. Want CB Trans- 
ceiver. Richard Bandelier, 1626 Wells St., Fort Wayne, 
Ind. 46808. 

KNIGHT T -150A transmitter and R -100A receiver. 
Will swap for SSB transceiver. Howard H. Klimetz, 
K3FPC, 923 McDowell Dr., Town Point, Dover, Del. 
19901. 

KNIGHT -KIT Star Roamer. Will swap for anything 
of equal value. Arnold Littman, WN3BOH, 2500 Shady 
Ave., Pittsburgh, Pa. 15217. 

BC -312 -D RECEIVER, less power supply. Will trade 
for Novice transmitter. Jim Elliot, 366 N. 27th St., 
Camp Hill, Pa. 17011. 

TBX 4 -BAND transceiver. Will swap for transmitter 
or tape recorder. Gary L. Wieneke, 881 Adams Park 
Dr., Covina, Calif. 91722, 
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EICO HF -20 amplifier and HFT -90 FM tuner. Want 
Norelco 101 tape recorder. Dave Counter, 1020 Key 
St., Bellingham, Wash. 98225. 

TRUETONE tape recorder, other items. Will swap 
for VHF receiver or other VHF gear. Clarence L. 
Smith, Rte. tt2, Wayne, W.Va. 

HEATH IM -13 VTVM. Will trade for transmitter. 
Agapito Hernandez, Jr., c/o Josefina Quantana, 1458 
Williams Ave., Bronx, N.Y. 10459. 

SENCORE tube tester and EICO R/C Box. Want 
Novice transmitter. Moore, 1002 Fauntleroy, Austin, 
Tex. 78751. 

HI -FI equipment. Will swap for 16 -in. transcriptions. 
acetate discs, wire and tape recordings of 1930 -1940 
radio programs. R. L. Hawks, 814 N. Main, Wichita, 
Kan. 67203. 

KNIGHT -KIT KG -670 resistor /capacitor tester. Will 
trade for VOM or VTVM. Gregory Hart, 638 E. Calle 
Del Arizona, Tucson, Ariz. 85705. 

CRESCENT tape recorder. Will trade for AM /FM 
tuner or aircraft -band receiver. Jack Himelfarb, 
158 -20 80th St., Howard Beach, N.Y. 11414. 

HEATH GW -22 transceiver. Make swap offer. 
Richard Smith, 46 164th Place, Calumet City, Ill. 
60409. 

WESTINGHOUSE BCB and SW receiver. Will trade 
for small transmitter. Jerry Linden, Jr., Rte. 2, Box 
141, Cedarburg, Wis. 54621. 

TUBES- 5881's, 6188/6SU7's. Want National 
MCN vernier dial or AVD -250 planetary dial drive. 
Joseph M. Agrella, 1416 N.W. 19th Ave., Fort Lauder- 
dale, Fla. 33311. 

HEATH QM -1 Q meter. Want SW receiver. Charles 
S. Alexander, 1225 N. Fig St., Escondido, Calif., 
92025. 

KNIGHT -KIT Star Roamer. Will swap for BC -946 
receiver. Paul Silver, 222 Freeman Pkwy., Providence, 
R.I. 02906. 

PRECISION 120 VOM. Will trade for Heath IM -13 
or IM -11 VTVM. Bill Bunner, Bell Run Rd., Fair- 
mont, W.Va. 26554. 

EMPIRE 108 stereo and GE VR II cartridges. Make 
swap offer. Emmett Byrem, 9 -G Hall Manor, Harris- 
burg, Pa. 17104. 

KNIGHT Span Master. Will swap for DX -20. Robert 
B. Tatar, 2547 Balmoral Ave., Chicago, Ill. 60625. 

SIMPSON 270 and 260 VOM's. Will trade for stereo 
amplifier. P. Management. 251 5. Cicero, Chicago, 
III. 

BELSONA mono tape recorder. Want 30 -mc or 
152 -mc FM receiver. Richard Southard, 1896 Rock- 
ville Dr., Baldwin, N.Y. 11512. 

BC -625 2 -meter transmitter and BC -624 receiver. 
Want all -band ham mobile whip or other ham gear. 
Robert L. Wood, N. Paxson Dr., Apt. 1, Moses Lake, 
Wash. 98837. 

KNIGHT -KIT Span Master receiver Make swap 
offer. Jeff Peuner, 1747 N. Peach St., Philadelphia, 
Pa. 19131. 

ARKAY SQ -9 CB transceiver. Will trade for 6- or 
2 -meter transceiver. Mark Gromardy, 222 Lenox Rd., 
Brooklyn, N.Y. 11226. 

LINK 5FRX FM transceiver and Knight wide -band 
oscilloscope. Make swap offer. Dan Turkisher, 6 Pin 
Oak Lane, White Plains, N.Y. 10606. 

PILOT BC and SW receiver, Spartan 3 -band re- 
ceiver and RCA 2 -band receiver. Will trade for CB 
gear. James Loniak, 31 -65 29th St., Long Island City, 
N.Y. 11106. 

KNIGHT C -22 transceiver. Want Lafayette HE -30, 
HE -10 or other general- coverage receiver. John 
Giauque, Box 122, International Falls, Minn. 56649. 

RAY -TEL TWR 2 and stamp collection. Want 6- 
meter transceiver and other ham gear. R. L. Jones, 
Box 1633, Amarillo, Tex. 

HEATH TS -4 TV alignment generator. Will trade 
for communications receiver. W. J. Evans, Jr., 16 Mt. 
Vernon Ave., Irvington, N.J. 07111. 

BC -611 walkie- talkie. Will swap for anything of 
equal value. SP4 Pasquale Lombardi, U.S. 51 496 
124, HHC, T /C, Ft. Monmouth, N.J. 07703. 

RCA Junior Voltohmyst WV -77E. Will trade for 
SW receiver or slide projector. David L. Nolt, Rte. 1, 
Box 197, New Holland, Pa. 17557. 

HARMON -KARDON A -230 Ballad stereo amp /pre- 
amp. Will swap for more powerful mono equipment. 
Joe E. Gardner, Jr., E -106 Carlson Terrace Apts., 
University of Arkansas, Fayetteville, Ark., 72701. 

KNIGHT -KIT Star Roamer receiver. Will swap for 
SW preselector, preamp or Q- multiplier. Ira Stoler, 
729 Ave. T, Brooklyn, N.Y. 11223. 41, 
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IN 

TELEVISION 

ELECTRONICS 

RADAR 

SONAR 

CHRISTY'S MOST 
COMPLETE COURSE! 
Christy's complete course covers every phase 
of this exciting new subject. You get compre- 
hensive training, starting with your first lesson. 

You learn Radar, Sonar, Television (Color TV 

too!), Radio and Electronics in CTS's COMPLETE 

course. 

Christy Shop Method Home Training makes you 
a more valuable and desirable technician, as- 

sures you of more money, faster progress and 
greater success. Practical step -by -step training 
makes everything interesting and easy to learn. 

19 Training Kits Sent 
you learn in months what used to take years 
to learn. 

3 Free Books 
give you complete information as 

to how you too can get started 
in this fascinating new field. 

CHRISTY TRADES SCHOOL Dept. T -2713 
3214 West Lawrence Ave.. Chicago III. 60625 

Send me without cost or obligation two FREE lessons, 
new 24 page illustrated book and Pay Later Form. 

Name 
- -_ _- Age_ _. 

Address_ 

City__ ._ . _- Zone_- Statr 
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the excitingly 

new CB -212 

by Hammarlund 

A STANDOUT towering head and shoulders above CB equipment at 
anywhere near the price. Simply stated, the CB -212 out -distances and 
out -performs all other comparably priced CB equipment. Here is an array 
of quality components skillfully blended with an advanced design to form 
CB- Superiority. 

BETTER BY FAR BECAUSE IT FEATURES 6 crystal controlled transmit /receive channels 

0.5 microvolt sensitivity Electronic transmit /receive switching 3 watt nominal 

R.F. output over complete range of 23 channels 8 tuned IF circuits for maximum 

selectivity AGC effective over a range from 5 microvolts to 100,000 microvolts 

Series type noise limiter for maximum noise suppression Built -in S meter /transmit 

and modulation indicator 3 watts of audio output ALL FOR $129.95. 

Let your Hammarlund dealer show you how and why the CB -212 is a 

STANDOUT. Arrange to "Test Drive" this magnificent CB transceiver at 
your earliest convenience. 

HRIIIITIRRLUND MANUFACTURING COMPANY 

A GIANNINI SCIENTIFIC COMPANY 

73-88 Hammarlund Drive Mars Hill, North Carolina U.S.A. 
Export Department: 13 East 40th Street. New York. N. Y. 10016 
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that 

SCILLATE 
91231 : 

51201 

4-00 

By STEPHEN B. GRAY 

THEY laughed when he sat down to play. They roared when 
he said he built it himself. 

But they gasped in admiration when he sounded the first chord. 
The basic story was old 25 years ago but the slight twist and 

the fact that a different instrument is involved give it new mean- 
ing. It could even have happened. What he sat down to play, of 
course, was an electronic organ -one built, from a kit. 

In just a few years organs have ceased to be the exclusive 
property of churches and cocktail lounges (now there's a team 
for you) and have taken up residence in private homes in as- 
tonishingly large numbers. We're in the middle of the only popu- 
larity boom the organ has known in its long history. 

Organs once were priced so high that no man of average means 
could make a down payment on one, let alone foot the entire bill. 
Then, too, only an empty factory or a living room of Victorian 
proportions was big enough to house one. 

Behind the boom in organs lies an even bigger boom in another 
field: electronics. For today's organs are electronic and, in one 
way or another, they approach, equal or surpass the pipe and 
reed organs of old. And behind electronic organs stands the 
transistor, for it is the transistor more than any other single 
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factor that makes the 
modern organ possi- 
ble. Thanks to this 
button -size wonder, 
most anyone now can 
own an electronic 
organ. Some earlier 
electronic organ s 

used vacuum tubes (a few still do) but tran- 
sistors are the mainstay. While vacuum tubes 
have kept pace with most every other elec- 
tronic component in the move toward minia- 
turization, they still can't hold a candle to 
transistors on this score. The bulky, high - 
voltage power supplies that tubes require are 
one reason why the transistor has stolen the 
show. 

Some of the transistors serve as oscillators, 
since oscillators form the heart of every elec- 
tronic organ in existence. A few organs have 
one oscillator for each note on the keyboard 
(called a manual in organ terminology). Ar- 
tisan's York organ, for instance, has 159 os- 
cillators, each of which is tuned separately. 

But most organs use a master oscillator for 
each of the 12 notes in the musical scale and 
obtain other notes by creating multiples or 

submultiples of the original frequency. Di- 
viding the frequency of a master oscillator 
by two produces a tone that is eight full steps 
-an octave -below the original note. Simi- 
larly, doubling the master oscillator fre- 
quency results in a tone that is an octave 
above the original note. 

It takes more'than oscillators to make nib- 
sic, of course. Even so, electronic organs are 
far simpler than one might suppose. Fact is, 
there are only five basic parts to an electronic 
organ: 

Oscillators, to generate the basic wave- 
forms. 
Key switches, to select the desired notes. 
Wave- shaping circuits, to transform the 
oscillator outputs to waveforms resem- 
bling the sounds of musical instruments. 
Controls for special effects. 
An audio system, with amplifier and 
speakers. 

Put these five components together and 
you have the king of electronic instruments, 
capable of producing whole orchestras of 
sound, yet occupying no more space than a 
piano. Then, too, it will have a piano beat on 
several other scores. 

MOW PERCUSSION AMPLIFICATION 

TONE GENERATION 

Working components of an electronic 
organ vary from model to model, 
though arrangement often will be sim- 
ilar to that shown here. Oscillators. 
triggered by keys on the organ's key- 
board, generate the basic waveforms. 
Stop tabs control voicing, usually 
switching filters in or out of the circuit 
to color the original sound further. 
Special effects, such as percussion, 
are controlled by still other tabs, 
after which sound is amplified and 
fed into unit's built -in speakers. 
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Pressing a piano key produces a sound that 
soon fades away; pressing an organ key 
causes a sound that continues as long as the 
key is held. This means that even a melody 
picked out slowly on an organ will have an 
agreeable, sustained quality. Add the fact that 
the organ also does all the work of tone 
coloring and it's obvious why most anyone 
soon can sound like a pro. 

Easiest thing in the world for the organ 
oscillators to generate would be sine waves, 
though none would sound much like music. 
Reason is that no musical instrument, save 
perhaps a solo flute, produces anything re- 
motely resembling a sine wave. Instead, 
musical tones consist of sounds having a 
number of harmonics or overtones, which 
vary both in number and intensity. And it is 
these which are responsible for imparting a 
given instrument's characteristic timbre and 
tone. 

Surprisingly enough, electronic organs can 
deliver the same two types of basic tones that 
pipe organs can. As it happens, pipe organs 
employ both closed and open pipes, with each 
producing its own distinctive tone. A closed 
pipe creates only odd harmonics; a pipe with 
one end open produces all harmonics. 

Because a square wave contains only odd 
harmonics, it can be used to produce closed - 
pipe tones. Similarly, a sawtooth wave con- 
tains all harmonics and can be used to 
produce open -pipe tones. 

There are two basic ways to create the 
complex waveforms that simulate pipe -organ 
tones. In one, the so- called additive method, 
simple sine waves and their harmonics are 
generated, then mixed together in the right 
combinations. This method is used in com- 
paratively few organs and requires that each 
frequency be created electromechanically. In 
some of the Hammond organs, for example, 
serrated tonewheels rotating in magnetic 
fields form the necessary tones in what might 
be called more of an electric than an elec- 
tronic fashion. 

The other basic method of producing the 
complex waveforms is to generate a signal - 
a square wave or a sawtooth, say -that con- 
tains many harmonics, then use filters to 
select the desired combination. This is the 
formant method, used in almost all electronic 
organs. 

These instruments come in all shapes and 
sizes, and most are packaged in cabinets hav- 
ing enough style to grace any living room. 

May, 1965 

Smallest and easiest to play of all these 
tuneful oscillators is the chord organ. Most 
of these instruments have only one short key- 
board for the melody, no pedals and a set of 
push buttons for the chord accompaniment. 
Played in somewhat the same manner as an 
accordion, the chord buttons deliver multi - 
note chords whenever activated. 

Though chord organs are easy to play, they 
leave much to be desired for the more serious 
musician. It is for this reason that the spinet 
and the small console have proven most popu- 
lar for home use. More like the conventional 
pipe organ, most have two 44 -note keyboards 
with 13 short pedals or perhaps two 61 -note 
keyboards with 25 pedals. 

In addition to providing the various notes 

ELECTRONIC ORGAN 
MANUFACTURERS 

Manufacturer Price range 

Allen Organ Co. 52,000- 60,000 
Macungie, Pa. 18062 

Baldwin Piano & Organ Co. 850- 20,000 
1801 Gilbert Ave. 
Cincinnati, Ohio 45202 

Conn Organ Corp. 1,000 -7,300 
1101 E. Beardsley Ave. 
Elkhart, Ind. 46514 

Electro -Voice 300 -2,000 
Buchanan, Mich. 49107 

Electronic Organ Arts (Artisan) 550 -3,800 
2476 North Lake Ave. 
Altadena, Calif. 91001 

Estey Electronics 450 -1,700 
2133 Dominguez St. 
Torrance, Calif. 90500 

Gulbransen Co. 1,000 -5,300 
2050 N. Ruby St. 
Melrose Park, III. 60160 

Hammond Organ Co. 1,000 -4,000 
4200 W. Diversey Ave. 
Chicago, III. 60639 

Heath Co. 350 -850 
Benton Harbor, Mich. 49023 

Lowrey Co. 
7373 N. Cicero Ave. 
Lincolnwood, III. 60646 

Magnavox Co. 500 -2,800 
270 Park Ave. 
New York, N.Y. 10017 

5,000 -17,000 

500 -3,500 

Rodgers Organ Co. 
2040 N.W. 272 Ave. 
Hillsboro, Ore. 97123 

Seeburg Corp. 1,300 -3,500 
1500 N. Dayton 
Chicago, III. 60622 

Schober Organ Corp. 550 -1,500 
43 W. 61st St. 
New York, N.Y. 10023 

Thomas Organ Co. 450 -10,000 
8345 Hayvenhurst Ave. 
Sepulveda, Calif. 93662 

Wurlitzer Co. 700 -2,400 
959 Niagara Falls Blvd. 
N. Tonawanda, N.Y. 14120 
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and tones music is 
made of, organs fre- 
quently offer features 
all their own. Some 
of the Lowrey, Estey 
and Wurlitzer or- 
gans, for example, 
contain a device vari- 

ously known as a Glide Control, a Vibra- 
Glide or a Slide. When operated. it causes all 
the notes being played at that instant to slide 
downward about half a tone in pitch, thus 
imitating a trombone's smear or a Hawaiian 
guitar's glide. 

Though organs currently cost more than 
pianos, prices are coming down. Transistor 
organs are smaller and less expensive than 
previous vacuum -tube models, and integrated 
circuits eventually may drop the cost even 
more. Right now there are at least two dozen 
models in the range between $300 and 
$1,000. And anyone willing to tackle an 
organ kit can cut the cost by a sizable frac- 
tion. The Thomas Largo organ, for instance, 
sells for $470 but is available as a Heathkit 
for $350. Or take the Schober Consolette II. 
Sold completely assembled for $1,475, it also 
is available in kit form for $850. 

Building an organ kit can take from 75 to 
several hundred hours of your time. But, 
besides saving you money, a kit organ offers 
the satisfaction of having built your own 
king of instruments -and of telling friends 

Chord organs have few controls and thus are easi- 
est to play. This is the Electro -Voice Regency. 
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you built it yourself. Modesty doesn't seem 
to be a virtue of organ kit builders. 

Anyone who hasn't heard an electronic 
organ for some time is in for a surprise since 
many of the newer models truly are worth 
crowing about. However, the old rule still 
applies that the more you pay, the better they 
sound. Problem, therefore, is to find one with 
a sound you like at a price you can afford. 

For $300 you won't get more than a single - 
keyboard chord organ, without pedals, and 
with a couple of voice stops. For $500 there 
are a few spinets available, with two key- 
boards, up to a dozen voice tabs and a 13- 
note pedalboard. 

In the $1,000 range you can have a wider 
choice of spinets, many with up to 20 voices. 
And for $2,000 you can buy most any spinet 
and even some of the console organs with 
25 pedals and up to 30 voices. 

If possible, visit several dealers and try as 
many makes as you can. In view of the 
dollars involved, it's plain good sense to lis- 
ten repeatedly to the ones you like in order 
to pick your favorite. Even so, electronic 
organs in the same price range sound pretty 
much alike and it may be difficult to choose 
one on the basis of tone alone. Thus your 
choice may depend on the variety of voices 
and special effects offered. 

If you want to play only popular music, 
then a spinet or a chord organ should take 
care of your needs. But if you want an organ 
for serious classical music you likely will need 
a console model with at least 25 pedals. 

Should the salesman at an organ show- 
room play for you, lend a careful ear to how 
the organ sounds. This done, get in the 
driver's seat and try making like Ethel Smith 
or E. Power Biggs yourself. 

Try the voice stops. They should sound 
different, with ample tonal variety, rather 
than somewhat alike. Several stops sounded 
together should keep their individual charac- 
teristics and not blur. And a number of them 
played in chord fashion should deliver a 
full -organ tone you find pleasing. 

Try out the special -effect controls to de- 
termine precisely what they do to the various 
organ voices. And when you'v ̂ . all but de- 
cided on a particular organ, ask for a home 
trial to see how it sounds away from the 
showroom. Reason is that room acoustics 
vary, and it pays to be on the sure side. After 
all, your king of instruments should satisfy 
you -as well as last -a lifetime. 
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build your own 

KIT 

El 
REPORT 

ELECTRONIC ORGAN 
Heathkit GD-983 

KITS have been getting larger and more sophisticated over the years. Compare those of 
15 years back with the modern big -daddy of them all, an electronic organ, and the 

contrast is readily apparent. 
We became especially aware of this increasing sophistication when the $849 Heathkit GD- 

983 organ ( which, factory- wired, goes as the $1,300 Thomas Coronado BL -3) arrived at our 
door. Two cartons could be brought in easily. But the third, a mammoth one containing the 
cabinet and bench, didn't make it and had to be opened outside. Thus, Heath's most am- 
bitious venture into the kit field became our most challenging kit -building experience. 

Can the average builder possibly get this large and complex kit working properly'? Yes, 
but there may be some gnashing of the teeth before you finally get the last note tuned up. 
Heath says that "you don't have to be an electronics wizard to build it...." Maybe so, but 
kit -building experience is a must before you tackle this one. 

Heath goes on to say you needn't be a "professional organist to play it." Perhaps, but you 
should have either a good background in piano, a natural talent for music or plan to take 
lessons before you shell out $849. Reason, we feel, is that the GD -983 has great potential 
as a professional musical instrument which depends on what you can do at the keyboards. 

The GD -983 has a lot more to 
offer than a chord organ. Al- 
though the $20 (extra) set of 48 
lessons and four LP records will 
start you in the right direction - 
they are only a start. 

And don't be disillusioned by 
the 50 -cent demonstration record 
Heath offers for the GD -983. It 
doesn't do justice to the sound. 
It would be better to visit a 
Thomas dealer to get a live 
demonstration. 

Here are a few of the GD -983's 
features. Others can be found in 
Heath's catalog. There are two 
44 -note manuals, 16 voices, 28 
notes of chimes, a pedal -key- 
board volume control, a Leslie 
speaker and two 12 -inch speak- 
ers. The GD -983 is completely 
transistorized. And one important 
feature is what's called diode key- 
ing or switching. 

Many other electronic organs 
employ something known as buss - 
bar keying. That is, when you 
press a key you close several 
switch contacts simultaneously. 
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This isn't what you find when you open the largest 
carton. So far we'd put in about 20 hours on the 
pedals, amplifier, percussion- and great -manual 
cheekblocks and installing the 12 -inch speakers. 
Until you get used to the pedals, you'll wish you 
had an AAA foot to be able to play them smoothly. 

ELECTRONIC ORGAN 
Assemble keys, pins, clips, springs, brackets, felts 
and screws on a chassis. Add some solder, perma- 
gum, grease and you have the lower manual. 
Align the keys, connect wires and you move on. 

t his system causes key clicks and service 
problems. But when you press a key on the 
the GD -983, you close only one pair of con- 
tacts (except on chimes) which applies a 
voltage to several diodes. This forward - 
biases them and causes their signals to be fed 
to succeeding circuits. The advantages to this 
method are that there will be no key clicks 
and troubleshooting, if needed, will be 
simplified. 

Does it pay to build a kit this size? That 
depends on what you do with your spare 
time. The price difference between the kit 
and the assembled organ is about $450. 
Pushing to get the job done, we built the kit 
in about 70 hours, though it could take ten 
or 20 hours longer. Our time turned out to 
be worth about $6 an hour. 

Upon opening the parts carton we found 
a 1- pound, 11- ounce, 238 -page construction 
manual. Underneath it were six cartons. We 
started with the pedals which, like the swell - 
and great- manual keys, are supplied in their 
most basic form. There are wood naturals 
(except for the manual keys, which are 
plastic), plastic sharps, springs, bolts, clips, 
wire contacts, washers and a large metal 
chassis on which they are assembled. 

After the pedals came the amplifier and 
installation of the 12 -inch speakers. The con- 
stant change in pace from mechanical to 

electronic assembly is something Heath is to 
be commended for. It goes this way con- 
stantly and prevents boredom from setting 
in. Only problem so far was that the pedal - 
linkage bar was missing. Heath got it to us 
quickly and we were not held back. 

Next came the great manual (lower key- 
board) carton. We did everything here. 
There was a circuit board, two switch boards 
and the manual itself. Four O -rings were 
missing, but we were able to go ahead until 
they arrived from Heath. After this you start 
mounting things in the cabinet and the organ 
begins to take shape. 

Carton No. 4 contained circuit boards. 
No problems, but after we finished the organ 
we realized how important it is tct make per- 
fect solder connections on each circuit board. 
We missed in a couple of places and re- 
gretted it later. Some boards can be rather 
difficult to remove after they are installed 
and wired to. We felt it would have been 
wise to spend an extra half hour going over 
every solder spot with a magnifying glass. 
Next came the tone generators, and you are 
supplied an assembled and tuned one to 
copy. 

The fifth carton, the largest, contained 
parts for the swell manual (upper keyboard). 
It contained another circuit board, one 
cable harness and a huge pre -assembled 
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Top. Swell keyer circuit 
board (just above lower 
manual) is supplied as- 
sembled. This saves 
time since it contains 
almost 300 diodes, 44 
packaged electronic cir- 
cuits and close to 50 
capacitors. Frame, 
which holds swell man- 
ual, lifts up on hinges. 

You're supplied one 
tone generator assem- 
bled and tuned. The 
other 11 take 5 or 6 

hours to build. Each 
board has an oscilla- 
tor and three multivibra- 
tor frequency divider,. 
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4. 
^>d' Leslie speaker, above, is supplied assembled. Motors 

in corner turn drum (which is in front of speaker) to 
create tremolo sound. Completed organ, right. Ampli- 
fier looks small but it can deliver up 20 rms watts. 

and tested circuit board. The last carton had 
more circuit boards, switches and cable har- 
nesses. Next came the Leslie speaker which is 
supplied assembled -you just install it. 

At last we got to initial tests and adjust- 
ments. The lower manual went quickly, but 
the upper manual was more difficult because 
of the chimes. Each chime note has three 
extra contacts which are tricky to adjust and 
may have to be gone over several times be- 
fore they're perfect. After the last contact 
was adjusted, we turned on power. 

Did it work? Yes -but. The sound was 
strange because it was not tuned. And to 
our disappointment some keys on the swell 
manual did not sound when certain stops 
were depressed. A few hours of trouble- 
shooting turned up some bad solder connec- 
tions on the distribution circuit board. 

One of the tests told us that the top seven 
notes on the swell manual would be repeats 
of the same notes an octave lower when cer- 
tain stops were pressed. But the construction 
manual did not mention that the condition 
also would exist when certain other stops are 
pressed. We spent a lot of time tracking down 
what we thought was a goof. Heath advised 
us that an addenda sheet would be included 
with subsequent manuals to take care of this 
oversight. All other tests checked out AOK. 

Rough tuning took about 45 minutes. You 

first play a B- and C- natural together (the C 
is produced by the pre -tuned tone generator) 
and adjust the slug of the oscillator coil on 
the B tone generator until the beat note (an 
unmistakable throbbing sound) disappears. 
Turn the B tone- generator slug 13/4 turns and 
that does it. You do this similarly for the 11 

remaining notes in an octave. Tuning isn't 
half bad at this point. 

Fine tuning took about 21/2 hours. What 
you do is play fifths (C and G natural, for 
example) and adjust an oscillator -coil slug 
for a specified number of beats in 10 or 30 
seconds. A stopwatch and patience help. 
After several musician friends concurred that 
tuning was perfect, we considered the job 
done. 

How does the GD -983 sound when played? 
In a word, spectacular. It has a full, rich and 
robust tone. We felt it lacked a bit of the 
brilliance that a few more 4- and 2 -foot stops 
could have given it, but one way of over- 
coming this is to keep the treble- accent tab 
on all the time. 

We wished there were a few more pedal 
stops and slightly greater space between each 
of the pedals. Though the reverb isn't pro- 
duced with a delay line, the effect is similar. 
It might better be called short sustain. The 
sustain and percussion circuits are effective 

[Continued on page 117] 
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WOODPECKERS 
... After listening 

to sideswipers and elec- 
tronic keyers running 
wild on the General 
bands, we find it relax- 
ing to eavesdrop on 
Novice transmissions. 
Though beginners send 
slowly by old -timer 
standards, they do count 
their dots and dashes 
carefully. Result is that 

their letters conform to the combinations of 
sounds that form International Morse. 

As it happens, this is a refreshing change 
from the habits of the speed -key artists. These 
woodpecker ops often as not spew out an un- 
interrupted string of dots and leave it to you 
to figure out whether they represent E's, I's, 
S's, H's, 5's or an error. Seems to us that 
there's little time difference between a mes- 
sage sent properly at 10 wpm, with no re- 
peats, and the same message sent at 30-if 
the receiving operator has to come back with 
a plaintive QSM or QRS request every time. 

It's Legal . . . A lad who signs himself 
SWL /Ham -To -Be writes, "Was tuning quick- 
ly through the 40 -meter band with a new re- 
ceiver and heard a lot of music. Thought 
hams weren't supposed to transmit entertain- 
ment. What gives ?" 

They aren't and they don't. The stuff is 
short-wave broadcasting and it's there in full 

accordance with international agreements. 
Listen some more and you'll find many for- 
eign SWBC stations pumping out heavy - 
handed propaganda interspersed with the 
music. But there's precious little we can do 
about this situation, short of learning to live 
with it. 

Philatelic Note ... During a recent trip 
to Europe we heard quite a few complaints 
from hams there. Seems more than one 
American amateur has been known to send 
over U.S. stamps to expedite mailing of QSL 
cards. 

"These are no more acceptable in a Lon- 
don or Rome post office than British or Italian 
stamps are in New York or Los Angeles," 
our overseas friends point out. "Is it possible 
Americans don't know about International 
Reply Coupons ?" 

For the benefit of those who don't, we 
might mention that these coupons cost 15 
cents each. They're obtainable at all post 
offices and can be exchanged in any country 
of the International Postal Union for do- 
mestic stamps of the same value. 

We Can Do Without . . . The fone op- 
erator who says, "We don't want to hold it 
too long, old man," and then continues to 
chatter nonstop for ten minutes. The CW op- 
erator who sends, "Ur rigs RST 599," and 
then requests a repeat of the last transmission. 
Ali operators who glibly promise, "Will be 
glad to swap QSL's," but never do. 

A good many shacks pack so 
much gear that the owner must 
battle for breathing space, and 
FG7XT's shack is no exception. 
Thing is, a tropical climate down 
FG7XT's way only adds to the 
heat the gear gives off, so the 
OM must dress for the occasion. 
John Wegimont, the genial gent 
in our photo, works Pone, CW and 
RTTY from Guadeloupe, an island 
in the French West Indies 350 
miles southeast of Puerto Rico. 
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Exclusive with RCA 

new,faster, easier way 
toward a career 
in electronics 

EXCLUSIVE WITH RCA. "AUTOTEXT ", developed by RCA and 

introduced by RCA Institutes, Inc. is a system of programmed 
instruction, a method of learning proved with thousands of 
students. This beginning course in electronics is accurately 
planned so that as you read a series of statements, questions. 
and answers, you learn almost without realizing it. It's fast! 
It's easy! It's fun! 

BEGIN NOW WITH RCA "AUTOTEXT ". Now you can start your 
home training the amazing new RCA "AUTOTEXT" way. And, 
you get a complete set of theory lessons, service practice 
lessons, experiment lessons, and all the kits you need. Because 
"AUTOTEXT" has been designed to help you master the funda- 
mentals of electronics more quickly, more easily -almost auto- 
matically - you'll be ready to go on to advanced training in 

electronics sooner than you ever thought possible. 

STUDENT PROVED. Prove it to yourself as others throughout 
the country are now doing. An interest or inclination in elec- 
tronics is all you need. RCA "AUTOTEXT" helps you to do the 
rest. The future is unlimited. The jobs are available! The im- 
portant thing is to get started now. 

CLASSROOM TRAINING ALSO AVAILABLE 

RCA Institutes Resident School in New York City offers 
training that will prepare you to work in rewarding po- 

sitions in fields such as automation, communications, 
television, computers, and other industrial and advanced 
electronic applications. You are eligible even if you 
haven't completed high school. Check Classroom training 
and information will be rushed to you. 

May, 1965 

Complete Selection of Home Training Courses. 

Communications Electronics TV Servicing 

FCC License Preparation Color TV Servicing 

Mobile Communications 

Automation Electronics 

Automatic Controls 

Industrial Applications 

Nuclear Instrumentation 

Digital Techniques 

Transistors 

Electronics Fundamentals 

Electronics Fundamentals 
(in Spanish) 

Computer Programming 

Drafting 

All RCA Institutes Home Training Courses are complete step by 
step easy -to- understand units. You get prime quality equipment 
in the kits furnished to you to keep and use on the job. In addition, 
RCA's liberal tuition plan affords you the most economical pos- 
sible method of home study training. You pay for lessons only as 

you order them. If you should wish to interrupt your training for 
any reason, you do not owe one cent. Licensed by the N.Y. State 
Department of Education. Approved for Veterans. 

Send postcard for free illustrated book today! 

Specify home training or classroom training! 

RCA INSTITUTES, INC., Dept. El -55 

350 West 4th St., New York 14, N. Y. 

THE MOST TRUSTED NAME IN ELECTRONICS 
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IGNORED ... The 
Office de Radio- 

diffusion Television 
Francaise has been 
toying for some time 
now with the idea of 
drastically increasing 
its international serv- 

ice. Such a move, we suppose, would be in 
keeping with Premier Charles de Gaulle's 
vision of France as a major world power. 
Fact is, R.T.F. carried out an extensive series 
of tests only a few months ago in a move we 
suspect was intended to gauge listener re- 
sponse to such increased coverage. 

We naturally don't 
know what these tests 
indicated to R.T.F., 
but they may have 
contained a hidden 
message for North 
American SWL's. 
For while there was 
a healthy schedule of 
test transmissions 
beamed toward the 
Americas from Can- 
ada south to Argen- 
tina (see our map), 
they included not a 
single word of Eng- 
lish. Programs were 
in Spanish, Portu- 
guese and, of course. 
French. 

In other words. 
R.T.F. simply 
lumped the U.S. and 
English- speaking 
Canada together with French -speaking Can- 
ada, Mexico and part of Central America. 
This being the case, it almost looks as though 
M. de Gaulle has little or no interest in the 
U.S. listening audience. And the fact that 
English was beamed to every other part of 
the English- speaking world makes the omis- 
sion here all the more interesting. 

Let's hope R.T.F. decides to pick up the 
U.S. and Canada next time round. Mean- 
while, if you haven't logged R.T.F., you 
might try for the regular transmission to Que- 
bec Province (in French, natch) at 1230 -1245 
EST on 15130 kc. Reports go to 116, Avenue 
du President Kennedy, Paris XVI. 

DXers have about as much use for an LP 
record of various SW broadcasts as they do 
for tips on how to log the BBC, newcomers 
to the hobby just might like to give such a 
disc a listen. There is one, you know. It's 
called Shortwave Listener's Record No. 1 

and it contains an S9 sampling of some of 
the world's more interesting SW stations. 
Matter of fact, even experienced listeners 
might profit from some of the rare interval 
signals and ID patterns the disc contains. 

With a total playing time of 40 minutes, 
the record sells for $3.95 postpaid ($4.75 to 
points outside the U.S.). It's available from 
SWL Records, 4017 Jackson Ave., Culver 

City, Calif. 90231. 

Map prepared by R.T.F. shows part of Canada, 
most of the U.S. and all of Mexico in one zone. 
French is the only language beamed to this area. 

Sampler . . . Though dyed -in -the -wool 
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Prowess. What 
makes a DXer? is a 
question we have 
been asked more than 
once. And to answer 
it briefly, we'd say in- 
terest, persistence 
and, above all, an 
ear. Reason is that a 
true DXer can log 
weak stations 
through static and 
QRM that seriously 
would hamper 
others' attempts. 

For the beginner, 
most any SW stations 
provide a first step. 
For not matter how 
strong and QRM - 
free an SWBC sta- 
tion may be, there al- 

ways is some QSB (fading). This means a 
novice can take that first step by identifying 
every strong SW station he can find. 

As his ear improves, he naturally will be 
tackling weaker stations, perhaps even ID'ing 
stations through QRM and noise. Then one 
day he will find a true ear is his, and in the 
process of developing this ear he already will 
have built up a respectable country count. 

Unfortunately, all too many listeners falter 
before reaching this point. They remain me- 
diocre when they could go on to greatness. 
And they usually erroneously blame their 
failings on equipment or location. Thing to 
remember is that every great DXer bags sta- 
tions which no one else seemingly can hear. 
It is his ear that makes the difference. --- 
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become an annual feature in 
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WHAT'S 
AHEAD 

FOR CB 
BY DAVID WALKER 

THIS is the year of the QRN- busting, bull -horning, 
semiconducting, walking & talking CB rig. Not 

enough? Then toss in triple -tone calling, mechanical 
filtering and sidewinding signaling. Or just be a cube 
with a new square antenna. 

This slug of features in current CB equipment spells 

change. Much more important, it points the finger 

toward what's ahead for CB. Playing down last year's 
shimmering front -panel starburst, the new rigs are 

business -like on the outside, dead -serious on the in- 

side. And kits are nearly a push -on- the -knobs- and -play 
proposition. If you can't build one, better stick to surf- 
ing. 

As for the future, there are sure signs that CB is 

abandoning adolescence and carving a niche in sober, 
two -way radio society. Its technology -some notable, 
some old- hat -is being snatched from everywhere. 
Five -watt RF transistors come out of aerospace, me- 
chanical filters from the hamming engineers, hot Nuvis- 
tors right out of TV tuners and frequency synthesis 
from the old Navy days. These techniques aren't just 
show. They help transmit stronger signals and receive 
weaker ones. 

Has anyone come up with the end -all rig . .. re- 
liable as a telephone, economical as a VW? Not yet, 
but more makers are building rigs with less on the out- 
side and more on the inside. 

The sideband situation, which boomed forth a year 
ago, shows signs of leveling off. The touted changeover 
to various degrees of sideband -each offering increased 
power to some extent -has yet to materialize on any 
significant scale. But there's enough in the offing 
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Johnson Messenger III's small size belies its 5 -watt 
rating. Note sealed, computer -grade changeover 
relay (in hand) and top -up speaker mounting. 

Regency Romper sports new twist in frequency 
synthesis. Single crystal plugs into socket below 
meter, serves both transmit and receive circuits. 

International Crystal 750 -HB2 comes equipped for 
instant troubleshooting. Voltages and currents 
are sampled, then fed to meter lacks at lower left. 

USL Contact -All 23 incorporates new mechanical 
filter, also features built -in speech compressor. 

WHAT'S AHEAD FOR CB 
that sideband could boom again any time. 

One system, double -sideband suppressed - 
carrier, proved a bust. Only manufacturer to 
announce a DSSC unit withdrew it quietly. 
The new -type transmitter could emit higher 
power, to be sure, but its signals couldn't be 
received without a complex adaptor. 

There was no false start with the next side- 
band system, though - the reduced -carrier 
type. It's now well in evidence on the CB 
scene, found in such rigs as the Regency 
Range Gain and the Olson Side -Bander 
(which is built by Regency, being merely a 
Range Gain with another name) . While these 
sets offer more punch and are compatible 
with regular gear, they haven't revolutionized 
CB. Rather, they have pushed forward the 
state -of- the -art by a small margin. 

Other manufacturers probably feel that 
reduced -carrier isn't worth the retooling. 
They've come up with countermoves instead, 
chief of which is far more audio compression. 
Lafayette's Range Boost and the keyed audio 
compression of the Tram -23 are two exam- 
ples. Such circuits once were the province 
of add -on accessory makers, but an increas- 
ing number now are designed into original 
equipment. By keeping modulation percent- 
age at healthy levels they make a conven- 
tional rig perform just about as well as a 
reduced -carrier job. 

Still another countermove is an effort to 
pooh -pooh any sideband system. Some pro- 
ducers proclaim loudly that their rigs provide 
full carrier, implying that sideband (which 
reduces carrier) cuts out something you 
need. In any case, the mere appearance of 
sideband is having a salutary effect on CB 
by prompting more audio compression in 
in standard units. The technique costs little 
but it boosts performance significantly ( see 
STRAIGHT 'TALK ABOUT TALK POW- 
ER elsewhere in this issue). 

One rig there isn't any dispute over is the 
Mark Sidewinder. As a true single -sideband 
unit, it's the most potent power generator of 
the lot. Yet the rig stands alone, despite per- 
sistent, year -old rumors of similar units on 
the design boards. 

One reason for the holdback could be that 
sideband never was spelled out in the rules 
(though the FCC did give it an informal 
nod). In newer regulations there's no mis- 
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take; sideband is approved specifically. Cou- 
ple this to the success that Mark is having 
with its unique rig and chances are that more 
SSB could bow in soon. It is known, for ex- 
ample, that Heath has an SSB rig on the 
shelf which it may or may not introduce, de- 
pending on developments. Utica, too, ac- 
knowledges the prospect of more SSB by in- 
corporating an extra oscillator in its new 
Town & Country III rig -this little extra 
being one of the things required for detect- 
ing sideband signals. 

The race to see who has the most channels 
continues, though most manufacturers are at 
or near the finish line. Early transceivers went 
from a single channel to four and more, ulti- 
mately leading to the full 23- channel rig. End 
of the stretch was frequency synthesis, where 
a few crystals are mixed and matched for 
full -band operation. 

Though there's been no big changeover to 
23- channel rigs, there is an interesting off- 
shoot of frequency synthesis. It's a new fea- 
ture in crystal control introduced on the Re- 
gency Romper. Using its own brand of fre- 
quency synthesis, the eight -channel rig brings 
one crystal socket out to the front panel (the 
others remain inside). This permits the CBer 
to plug in just one special crystal to change 
both transmit and receive sections to a new 
channel. 

Other rigs now sport front -panel crystal 
sockets as an added convenience. These, how- 
ever, usually are for transmit only; the op- 
erator must use his spotting switch to get 
a continuously- tunable receiver exactly on 
the transmit frequency. And chances for a 
continued crystal race may be nipped by the 
new FCC rules which tend to cut down chan- 
nel hopping. 

Public address is another extra that's com- 
ing on strong. Fact is, provisions for PA are 
being added to new rigs about as fast as 
S- meters were last year. But it's a solid fea- 
ture and should be welcomed by many. (The 
PA idea is especially valuable for a marine - 
going CBer involved in search and rescue.) 

PA works this way. Let's say you're part 
of net operation helping to control a crowd 
at a parade. Your receiver speaker barks, 
"There's a runaway horse tearing down Main 
Street, headed in your direction!" You quick - 
ly switch a front -panel control from Receive to 
PA, grab the mike and save the crowd. Your 
voice is broadcast, PA style, over a bull -horn. 
The circuit cleverly uses the existing audio 

Heath GW -42 transceiver is aimed at CBers who 
like their kits simple. Builder simply plugs 
parts into printed -circuit boards, then solders. 
Much wiring is pre-cut and tied at the factory. 

Maxwell Radiocom holds distinction of being only 
hand -held 5 -watt transceiver currently on market. 
Unit originally was designed for government use. 

Sophisticated selective call by Cadre transmits 
three tones in sequence, producing code that is 
tough for normal static or heterodynes to crack. 
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CB SPECIAL 

Lafayette HB -500 is fully transistorized, has such 
features as dual -conversion receiver and mechani- 
cal filter. Unit beneath rig is AC power pack. 

Knight KN -2565 numbers among transceivers with 
provision for public address. Bull -horn speaker 
(in hand) mounts on car or other nearby support. 

Mark Sidewinder still reigns as only true single - 

sideband CB rig, though others are in the offing. 
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amplifier in the rig. plus suitable switching. 
The only required accessory is the horn. 

And even PA isn't without features of its 
own. Take Allied's new Knight KN -2565 rig. 
for example. In addition to the PA setup just 
described, it has a modulation -indicator lamp 
to monitor audio during both transmit and 
PA. This feature should prove helpful when 
the speaker is located some distance from the 
mike, assuring that the PA system is receiv- 
ing audio power. 

Tiny transceivers have come into their own 
this year, too. Initial attempts at producing 
a true three -way portable CB rig -one that 
could be interchanged among base, mobile - 
and hand -carried modes, yet still provide 
5 -watt transmit power -proved only partly 
successful. But they now have evolved into 
practical, miniaturized full -power rigs. 

These Lilliputian sets rely heavily on the 
rechargeable nickel- cadmium battery and sil- 
icon transistor. The new Johnson Messenger 
III, for example, crams just about every pop- 
ular CB feature into a case about the height 
and width of this page. Add a battery pack 
and a charger and you have a unit fully 
equipped for field or home use. 

Not to be caught napping, Lafayette Ra- 
dio recently introduced its candidate for the 
space age: the tiny 5 -watt HB -500. Its 20 
semiconductors draw negligible power on re- 
ceive, which makes the rig a good bet for 
long monitoring periods with the car engine 
off. But the most intriguing feature of the 
unit, besides transistorization, is a rare bird 
in the CB field. It's a mechanical filter. 

Introduced some years ago in expensive 
ham receivers, this device quickly won an en- 
viable reputation for improving receiver se- 
lectivity. For CB work, it should prove its 
worth in rejecting adjacent -channel interfer- 
ence. Lafayette claims that channels only 10 
kc away from the desired signal are reduced 
some 60dó -an extremely high amount of 
interference rejection. A second rig contain- 
ing a mechanical filter is the recent USL Con- 
tact -All 23. 

Small rigs are getting bigger, too, just as 
big rigs are getting smaller. Matter of fact, 
the walkie- talkie field is undergoing a decided 
expansion to higher power. When suitable 
transistors became available, some 100- milli- 

[Continued on page 114) 
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You see what's happening on the Citizens Band with a 
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By 

HARRY KOLBE 

WITH the Citizens Band packed solid these days, finding a clear 
channel often is like looking for a needle in a haystack. An 

old proverb can give the answer: one picture is worth a thousand 
words. In much the same fashion, the display on a spectrum monitor 
connected to your CB transceiver can be worth a thousand turns of 
the tuning knob to see which channels are clear. 

The annoying thing about a congested band is that you never 
know what's going on -at least not without a spectrum monitor. 
Since a rig can tune in only one channel at a time, searching for a 

clear channel is strictly a hit -or -miss proposition. Channel 7, say, 
suddenly could open up when you're looking for clear space around 
channel 12. But you never would know it since you normally are 
tuning blind. The answer is to put, a window on your transceiver 
by building our Spectrum Monitor. It can be added to any rig that 
has a 1,600- to 1,750 -kc IF frequency. 

You make a simple modification to your transceiver by connecting 
a capacitor from the output of the first mixer stage to a jack on the 
rear of the chassis. Plug in the Spectrum Monitor and you'll be able 
to see what's happening all around. 

We designed the monitor so you can watch nine channels at a 

time instead of the entire Citizens Band. It's better this way because 
if you looked at the entire band at once the display would be crowded 
and difficult to interpret. 

The channel you're tuned to will be a pip in the center of the 
CRT's face as shown on our cover. The marks on the scale in front 
of the tube correspond to four channels above and below the channel 
you're tuned to. For example, assume your transceiver is tuned to 
channel 10. If the pattern looked like that on our cover, you'd know 
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Fig. 1 -View of the inside of the Monitor with IF board dismounted. Space around controls at right of 
CRT is tight; use care when wiring. Mounted close beside CRT neck on two angle brackets is sweep board. 
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instantly that channels 7,8,9,11,12 and 14 are 
clear. When you retune your rig to, say, chan- 
nel 13, the pip that is over the channel 13 
mark will move three marks to the left. 

The Monitor is a project for advanced 
CBers who are looking for the ultimate in a 
station accessory. It should be tackled only 
by those who have built large projects before 
and can wire from a schematic. Or an elec- 
tronics- minded friend who's up on compli- 
cated projects well might be willing to tackle 
it for you. The monitor contains about $50 
in parts and requires a good deal of construc- 
tion experience to get it working properly. 
Alignment will require patience as well as 
familiarity with RF circuits. After using the 
Monitor for a time, you no doubt will find 
that it will prove to be your most useful and 
valuable operating aid. 

Construction. We don't show every detail 
and dimension because you have a great deal 
of freedom in construction -with the excep- 
tion of the circuit boards. Our design is com- 
pact and makes use of every cubic inch of 
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space. You may build the Monitor in a larger 
cabinet to make the job easier. 

Figure 1 is an overall view of the Monitor 
(turned upside down) with the U- section of 
its Minibox cabinet removed. At the back of 
the cabinet is the power supply/ deflection - 
amplifier chassis. In Fig. 2 you can get a bet- 
ter view of the underside of the assembly. 

The assembly in an early stage of construc- 
tion is shown in Fig. 6. The top photo shows 
what the assembly looks like from the front 
-the way it faces when installed in the cabi- 
net. The 23/4 x41 /s x 1 -inch chassis in the front 
is for deflection tube V I. The vertical divider 
plate is made from a 5x7 -inch aluminum 
chassis bottom plate whose width must be 
trimmed to 63/4 inches. After trimming, 
1/2 -inch lips should be bent on the 63/4 -inch 
sides. End result is a piece of aluminum meas- 
uring 4x63/4 inches and having two 1/ -inch 
lips on both sides. 

To determine where to cut the 2 -inch- 
diameter hole for the neck of the CRT, tem- 
porarily clamp the two chassis and the ver- 
tical divider plate together and place them in 
the cabinet. Note where the CRT is located 
in Fig. 2. Position it approximately where 
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Fig. 2- Head -on view of bottom of Monitor. Position parts in the power -supply and deflection -amplifier 
chassis exactly as shown. Cable below R39 in power -supply chassis comes from socket on rear of the CRT. 

shown and sketch a circle on the vertical - 
divider plate where the hole should be cut. 
(Remember, there must space between the 
CRT and the edge of the cabinet for the hori- 
zontal position, intensity and focus controls.) 

Mark the front of the cabinet for a hole 
for the face of the CRT. The hole should be 
the shape that appears in the photo on the 
first page of this article. We used a 3 -inch- 
diameter tin can, on which are soldered four 
brackets, to support the front of the CRT be- 
hind the hole. Our scale is ruled on a piece 
of green plastic. The hood over the front of 
the CRT is home brew. However, you could 
use the bezel specified in the Parts List. 

Bolt the deflection- amplifier chassis, ver- 
tical- divider plate and the power- supply chas- 
sis together and mount the transformers, the 
can electrolytic capacitor, VI's socket, the 
terminal strips for C24 to C27 (and C24- 
C27) and pan/ mon switch SI. 

Best way to connect wires and parts to 
the CRT is to put a 21/2 x21h -inch piece of 
perforated board on the rear of the CRT's 
socket. Mount the parts associated with the 
CRT (C19,C20,R29,R26,R34 and R36) on 
the board and connect long wires to them. 

May, 1965 

Run the wires through the bottom of the 
power- supply chassis (below R39 in Fig. 2) 
and connect them to the appropriate points 
in the circuit. 

And don't forget to use high -voltage wire 
in the places we have marked with an asterisk 
on the schematic. Drill holes on the cabinet's 
rear panel for the astigmatism control, the in- 
put jacks, the fuse holder and the power cord. 

Mount the power supply /deflection -ampli- 
fier chassis in place. Build the circuit boards, 
copying our pictorials carefully, make con- 
nections to the boards and mount them in the 
cabinet. 

Alignment. Screw in the slugs on coils L1, 
L3, L4 and L5 so they are flush with the top 
of the coil. Then turn each slug counterclock- 
wise the following number of turns: L1- 
51/4 , L3-4, L4 -31 /a , L5-4. 

Turn R 1 full clockwise (maximum gain) 
and adjust all other controls for a sharp hori- 
zontal line that is the full width of the CRT. 
Set rate control R44 to mid -position. Using 
a short length of RG 174/ U coax, connect 
the Monitor's input (J I) to the plate of the 
transceiver's first mixer tube (or collector of 
the mixer transistor) through a 15 -mmf, 
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CB SPECIAL 
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PARTS LIST 
Capacitors: 
Cl, C3, C4, C11 -.005 mf, 500 V ceramic disc 
C2 -750 mmf, 500 V silver -mica (Arco -Elmenco 

type CM -20 or equiv.) 
C5 -2,500 mmf, 500 V silver -mica (Arco -Elmenco 

type CM -20 or equiv.) 
C6-330 mmf, 500 V silver -mica (Arco -Elmenco 

type CM -15 or equiv.) 
C7, C10 -270 mmf, 500 V silver -mica (Arco - 

Elmenco type CM -15 or equiv.) 
C8-22 mmf, 500 V silver -mica (Arco -Elmenco 

type CM -15 or equiv.) 
C9 -8 -60 mmf, miniature trimmer capacitor (Arco - 

Elmenco type 404 or equiv.) 
C12, C17, C18, C19, C21, C22, C37, C38, C45- 

.001 mf, 500 V ceramic disc 
C13, C32, C36-50 mf, 15 V electrolytic 
C14-.1 mf, 50 V ceramic disc 
C15 -.1 mf, 200 V mylar (Sprague 2PS -P10 or 

equiv.) 
C16 -.25 mf, 200 V mylar (Sprague 2PS -P25 or 

equiv.) 
C20 -.015 mf, 1,600 V ceramic disc (Centralab 

DD16 -153 or equiv.) 
C23, C24, C25, C26, C27--.25 mf, 600 V mylar 

(Mallory PVC -6025 or equiv.) 
C28, C29 -Dual 40 mf, 500 V electrolytic 
C30, C31 -250 mf, 25 V electrolytic 
C33, C34, C35 -.47 mf, 10 V ceramic disc (Cen- 

tralab UK -10 -474 or equiv.) 
C39-2 mf, 25 V electrolytic 
C40 -.001 mf, 500 V ceramic disc 
C41 -27 mmf, 500 V silver -mica (Arco -Elmenco 

type CM -15 or equiv.) 
C42, C43 -470 mmf, 500 V silver -mica (Arco - 

Elmenco type CM -15 or equiv.) 
C44 -100 mmf, 500 V silver -mica (Arco -Elmenco 

type CM -15 or equiv.) 
C46 -200 mf, 15 V electrolytic 
C47 -.01 mf, 500 V ceramic disc 
D1 -1N294 diode 
D2- 1N3024 zener diode: 15 V, 1 W; (Motorola 

or International Rectifier) 
D3- Varicap diode, 100 mmf @ 1 me @ 4 VDC 

Pacific Semiconductor (TWR /PSI) type V100E. 
Allied stock No. V100E. $3.05 plus postage. 

F1 -1A, type 3AG fuse and holder 
J1, J2, J3 -Phono jack 
L1 -650 microhenry to 1.3 mh shielded sub- 

miniature adjustable RF coil (J. W. Miller 9058, 
Lafayette 34 G 8961) 

L2 -33 microhenry RF choke (J. W. Miller 
70F335A1, Newark Electronics 59F320) 

L3, L4, L5 -1.3 mh to 3.0 mh shielded sub- 
miniature adjustable RF coil (J. W. Miller 9059, 
Lafayette 34 G 8962) 

L6-110 to 187 microhenry miniature adjustable 
RF coil (J. W. Miller 41A154CB1, Newark 59F171) 

17 -2.4 mh RF choke (J. W. Miller 4666, Newark 
59F304) 

Q1- 2N1526 transistor 
Q2, Q3, Q5, Q9- 2N1632 transistor 
Q4- 2N1121 transistor 
Q6, Q7 -2N414 transistor 
Q8- 2N2613 transistor 

Resistors: 1/2 watt, 10% unless otherwise indicated 
R1 -5,000 ohm, audio -taper miniature potentio- 

meter (Mallory MLC53A, Lafayette 33 G 1260) 
R2- 22,000 ohms R3 -3,900 ohms 
R4, R40, R58 -2,200 ohms R5 -620 ohms, 5% 
R6- 39,000 ohms R7 -5,600 ohms 

R8 -1,000 ohms R9- 12,000 ohms 
R10, R11, R12, R17, R22, R50- 10,000 ohms 
R13, R14, R15, R21 -3,300 ohms 
R16,- 150,000 ohms R18, R49- 15,000 ohms 
R19, R45 -1,500 ohms 
R20, R23, R24, R25, R56, R57, R63-1 megohm 
R26, R33 -3.3 megohms 
R27, R32 -1 megohm, linear -taper miniature 

potentiometer (Mallory MLCNI6L, Lafayette 
33 G 1270) 

R28, R46, R51, R53, R61- 100,000 ohms 
R29, R31, R34, R36- 330,000 ohms 
R30-1 megohm, audio -taper miniature potentio- 

meter with SPST switch (Mallory MLC16A -S. 
Lafayette 33 G 1278) 

R35, R37- 500,000 ohm linear -taper minia- 
ture potentiometer (Mallory MLCN55L, Lafay- 
ette 33 G 1268) ; 

R38- 220,000 ohms R39 -2,700 ohms, 2 watts 
R41- 68,000 ohms R42- 91,000 ohms, 5% 
R43 -150 ohms 
R44- 10,000 ohm audio -taper miniature potenti- 

ometer with SPST switch (Mallory MLC14L, 
Lafayette 33 G 1262) 

R47- 30,000 ohms R48 -680 ohms 
R52 -1 megohm, audio -taper miniature poten- 

tiometer (Mallory MLCN16A, Lafayette 33 G 

1269) 
R54- 500,000 ohm, audio -taper potentiometer 

(Lafayette 32 G 7360) 
R55- 50,000 ohm, linear -taper miniature poten- 

tiometer (Mallory MLC54L, Lafayette 33 G 
1263) 

R59- 120,000 ohms 
R60 -8,200 ohms R62- 470,000 ohms 
S1 -SPDT rotary switch S2 -SPST switch on R30 
S3 -SPST switch on R44 
SR1- SR7- Silicon rectifier; minimum rating: 

750 ma, 750 PIV (Lafayette 19 G 4203 or equiv.) 
T1- Filament transformer: 6.3 V @ 1 A (Allied 

62 G 030 or equiv.) 
T2 -Power transformer: 480 V @ 70 ma, 6.3 V 

@ 3 A. Stancor PM -8419 or Allied 62 G 504 
($4.48 plus postage) 

V1 -12AX7 tube 
V2 -3RP1A cathode -ray tube (Also available from 

distributors such as State Labs., Barry Elec- 
tronics and others.) 

XTAL- 200 -kc crystal, series mode, in FT -241 
holder and socket. (Texas Crystals, 1000 Crys- 
tal Dr., Fort Myers, Fla.) 

Misc.- 12x7x4 -inch Minibox (Premier PMC- 1011); 
deflection -amplifier chassis, 23/4x41/8x1 inch 
(Premier ACH- 1353); power -supply chassis. 
4x61//x1 inch (Premier ACH- 1360); vertical di- 
vider, made from 5x7 -inch Premier ABP -423 
bottom plate. 

9 round knobs, Raytheon 50-1-1G (Newark 
26F195) 

1 pointer knob, Raytheon 70 -4 -2G (Newark 
26F157) 

CRT clamp, Millen 33087E (Newark 28F954) 
6 -inch flexible shaft, E. F. Johnson 115 -254 

(Allied 46 H 412) 
Panel -bearing assembly, H. 

44 H 094) 
Shaft coupling, 1/4" to 1/4" (Allied 41 H 105) 
CRT socket. Cinch -Jones 1M -12 (Newark 29FX714) 
CRT bezel, Millen 80073 (Newark 97F283) 
RG174 /U coaxial cable, high -voltage cable 

(Belden No. 8869) 

H. Smith (Allied 
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C24-C2' T2 R27 

TO S3 

Fig. 4 -Right side of monitor. IF board is held to top of cabinet with two 
small brackets. Leads connecting board to other circuits should be long enough 
so it can be removed for alignment and adjustment if necessary. All parts ex- 
cept C4O (on IF board below) are mounted on top. Try to follow our parts 
arrangement carefully and use the ground buss to prevent oscillation problems. 
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.'''' 

ï''IC:'''::II::IÜi::üiC; IC11 

500 -V capacitor. Set center control R55 so 
the voltage (measured with a VTVM) be- 
tween its wiper contact and ground is -91 
volts. Turn width control R54 full clockwise. 
Now, connect the VTVM from the junction 
of Dl and C12 to ground. 

Turn L6's slug- adjustment screw full 
counterclockwise, then turn it clockwise 101 
turns. Tune in the signal from a transceiver 
several feet away and adjust L6's slug slightly 
until you see a pip in the center of the screen. 

To be certain you're tuned to your own trans- 
ceiver and not some other signal, turn your 
transceiver on and off. The VTVM should 
drop to zero when the transmitter is off. 

Turn the transmitter on and adjust the 
slugs of L3, L4 and L5 again for highest 
meter indication. But as you touch up each 
slug, turn gain control R 1 down so the 
VTVM indication never exceeds -0.2 V. 

Touch up C9 for narrowest pip base 
(smoothest base line). The adjustment should 
be no more than 1/4 turn from the original 
setting. 

Set the transmitter to a different frequency 
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CB SPECIAL 

TO R52 TO S3 

TO R44 TO GND (ON R I ) 

Fig. 5- -View of left 
side of Monitor, 
above. Wrap a 
shield made of alu- 
minum foil or tin 
around CRT's neck. 
We recommend ca- 
bling wires from 
rear chassis to front - 
panel controls. Build 
sweep generator, 
left. on 3'sx2's -inch 
piece of perforated 
board. Leads of 
parts can be sol- 
dered together, mak- 
ing it unnecessary to 
use flea clips or eye- 
lets for tie points. 

-say three channels higher than the one it 
was formerly on. Turn the transmitter on and 
adjust the width control so the pip is exactly 
three markers to the right of the center mark- 
er. Calibrate the width control by putting 
a mark on the front panel opposite its 
pointer. 

The width control establishes the band- 
width of the RF spectrum that can be viewed 
at the output of your rig's mixer stage. In one 
rotation extreme it will allow you to see up 
to nine channels at once. Turn it the other 
way and you will see fewer channels. 

In our July issue, we will publish plans for 
an adaptor that plugs into jack J2 to allow 
you to monitor your transmitter's modula- 
tion. 

May, 1965 

Fig. 6 --Power sup- 
ply and deflection - 
amplifier subassem- 
bly must be com- 
pletely wired before 
installation in main 
cabinet. Top photo is 
of deflection-ampli- 
fier chassis. Vertical 
plate with 2 -inch di- 
ameter hole for CRT 
neck is made from a 
5x7 -inch chassis bot- 
tom plate. Lower 
photo is of rear of 
power supply. Ca- 
pacitors at left are 
C24 -C27. Pan /mon 
switch SI is at top. 
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IT NOW is known that the FCC really does 
think what we all thought the FCC 

thought -that it hopes CBers engaging in 
ham -type chit -chat on the 23 channels of 
yore will strangle themselves on the seven 
channels on which they now are finding them- 
selves under the new rules. Even more star- 
tling, perhaps, is the fact that this move on 
the part of the Commission isn't without 
backing from CBers, as we shall see shortly. 

Though many CBers cried "Ouch!" when 
the FCC proposed its rules- tightening way 
back in November 1963, the Commission 
was to hear other voices before the round 
was over. Initially, CBers seemed vehement 
in their complaints against the sweeping re- 
strictions, especially the one limiting talk be- 
tween different stations to just seven chan- 
nels. But in light of certain developments, 
the new rules are making friends. A core of 
CB operators, barely heard amid the clamor, 
wanted the new rules to go into effect with- 
out delay. And their number appears to be 
growing. 

One barometer of CB reaction is the mail 
sent to FCC headquarters. And one indica- 
tion of how CBers feel about the new rules 
is the fact that the Commission's mail did an 
about -face during the time the rules changes 
were under consideration. In the beginning, 
CBers voiced opinions against the proposals 
when the FCC was soliciting comments. Then 
a new trickle of new opinion was touched 
off by a second announcement. This one was 
designed to take the rules out of the proposal 
stage and make them law. A notable trend 
became apparent. More letters were saying 
thank you to the Commission for doing 
something about the mess on the band. 

But the big surprise came on the heels of 
the third announcement. In response to a 
legal move by two manufacturers and several 
CB clubs, the FCC postponed the effective 
date for the new rules. Again, CBers took to 
their pens to register their opinions with the 
Commission. This time an even more re- 
markable pattern developed. 

50 

Unlike earlier correspondence -where the 
nays dominated - percentages shifted the 
other way. It is estimated that at least half 
the letters revealed impatience, actually ob- 
jecting to the delaying action. This turnabout 
seemed to reflect the attitude of numerous 
CBers: "What are we waiting for ... let's get 
on with it!" The emerging of this once -hidden 
opinion could affect CB's future, especially 
from the enforcement angle. 

Here's why. Much in the new laws is de- 
signed to make the FCC's enforcement job 
easier. As we've noted, that channel- restric- 
tion rule is intended to shove the rag- chewing 
hobbyist onto fewer frequencies where heavy 
QRM well could strangle his operations. Yet 
the monitoring job still won't be a snap. 

True, it is easier to monitor fewer chan- 
nels, but that doesn't mean that an illegal 
operator necessarily will stay on fewer fre- 
quencies. The Commission still will have to 
search all 23 channels for violations. Can it 
expect help from that rising number of CBers 
who appear to favor the new rules? 

Presumably, it can -and will. On the one 
hand, of course, the Commission hopes each 
CBer will be model operator enough not to 
encourage others into hobby -type activities. 
But it also likely will rely to some degree on 
monitoring by law- abiding CBers. 

Only catch here, of course, lies in reporting 
violations. The FCC cannot act directly on 
a complaint like "Joe Zilch is saying nightly 
xxxx xxxx on Channel 9." Reporting any- 
thing Zilch said to the FCC would be dis- 
closing his communication to a third 
party -an open violation of the secrecy 
provision of the Communications Act of 
1934. 

We suspect, however, that the FCC will 
not be hamstrung by the secrecy provision. 
For, while the Commission can't act directly 
on the complaint, it can use such information 
to start its own investigation. Equipped with 
its monitoring facilities, it then can get the 
needed transcript to prove that a violation 
has been committed. 8 
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Tie Your Telephone to Your Transceiver with a 

NE PATCH 
By AL TOLER TELL a CBer that it will 

now be possible for him to 
engage in worldwide communications and he's 
likely to say you're off your rocker. But long - 
range CB can be a reality because the new 
CB regulations don't specifically outlaw 
phone patches. which are devices that enable 
you to connect your transceiver to your tele- 
phone line. They're long familiar to amateurs 
but never have been used much in Citizens 
Band communications. 

Suppose your sales territory and home are 
several hundred miles from your firm's main 
office. While you happen to be on, the road 
in the area near your home the boss has 
urgent need to talk to you. All he has to do 
is call your home. Your wife answers, flips 
a switch on your phone patch and the call will 
be transmitted via CB to the rig in your car. 

If you're on the road and have to talk to 
your boss or a client, you just contact your 
home via CB and ask your wife to make the 
call. After the telephone contact is estab- 
lished, she flips a switch and you start talking. 

Hams have been using patches for years 
to make long- distance phone calls cheaply by 
means of radio. For example, if a serviceman 
overseas wants to talk to his family in the 
States he establishes radio contact with a ham 
near his home. The ham calls the service- 
man's family and uses a patch to tie his trans- 
mitter and receiver to the telephone line. The 
fact that phone patches are used in ham com- 
munications is familiar to the various operat- 
ing telephone companies. 

CBers, who have a limited radio range, 
can use patches in a way almost opposite to 
that of the hams. Here the long -range part of 
the contact would be by phone in the form 
of a long- distance call. 

Our patch is designed specifically for CB 
since ham patches are difficult to adapt to CB 
rigs. The patch requires a minimum number 
of modifications to the transceiver -if you 
call opening a single speaker lead a modifica- 
tion. You use your CB rig and its PTT (push - 
to -talk) just as you did before. And the patch 
in no way affects speaker -controlled elec- 
tronic switching. 
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TO JS 
(SLEEVE) 

TO J3 'TIP) 

TO J4 
(RINGI f 

PL2 

Fig. 1- Prepare a cable 
using three- circuit 
phone plug above to 
connect 13, J4 and J5 to 
your rig. Take care 
when wiring SI since it 
will be difficult to make 
changes after the patch 
is assembled. First, in- 
stall all leads to bind- 
ing posts JI -J4. Then in- 
stall LI, L2 and C1 -C4. 
Note that only one end 
of each shielded lead 
(from SID to PLI and 
SO1) is grounded. A 
ground at éach end 
could put troublesome 
RF on the mike leads. 

CB SPECIAL 

INSULATORS 

RING 
SLEEVE TIP 

Fig. 2- Transformer T1 is mounted at the left by 
soldering its tabs to lugs on a terminal strip. 
Connect the PTT wires directly from PLI to SOI. 

TO 
TELEPHONE 

LINES 

JI 
J2 

PATCH 

J4 
JO 
J5 

PLI 
CB 

TRANSCEIVER 

IKE INPUT 

FROM CB 
MIKE 

JR 

PHONE PATCH 
Construction. The patch should be built 

in the U- section of a 3x4x5 -inch Minibox. 
Parts layout and wiring are not critical but 
try to follow the pictorial. And be sure to tie 
all components to terminal strips. Telephone 
companies get extremely nasty if their lines 
(connected to J1 and J2) are shorted by a 
loose connection. 

Capacitors C5 and C6 can be replaced by 
a single 2 -mf, rion- polarized capacitor. Under 
no circumstances use electrolytic capacitors 
for CS and C6. Mount transformer TI by fit- 
ting its tabs through two lugs of the terminal 

OUTPUT 
- -- XFRMR 

I SPKR 

NORMAL SPEAKER 
CONNECTION 

MODIFIED SPEAKER 
CONNECTION 

Fig. 3--Follow this diagram carefully to connect Fig. 9 --CB rig modification. T, R and S on J6 
the patch to your rig and to your telephone lines. correspond to PL2's tip, ring and sleeve contacts. 

Removing PL2 restores normal speaker operation. 
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CB SPECIAL 

strip, bend the tabs, then solder them. T1's 
black primary lead is not used and should be 
cut short. 

Socket SO1, a female chassis connector, 
should mate with your transceiver's mike 
plug. PL1 should be the same as your CB 
mike plug. Since PTT wiring is different in 
every transceiver, we do not show these con- 
nections. Just connect the PTT leads from 
SO1 to PL1. Resistor R4 usually is supplied 
with the VU meter. If it is not, use the value 
specified in the Parts List. 

Only C1 -C4, J5 and T1's green and white 
leads are grounded. Be sure that there are no 
other cabinet grounds or your phone will have 
excessive hum or may not work at all. The 
only modification required to the transceiver 
is in the speaker circuit shown in Fig. 4. 
Mount a three -circuit phone jack, J6, on the 
transceiver's rear chassis apron, break the un- 
grounded speaker lead, then connect the leads 
as shown. 

Connect the patch to your telephone line 
and rig as shown in Fig. 3. Binding posts J1 
and J2 are connected to the telephone talk- 
ing -pair wires. If you have a three -wire (party 
line) phone, one wire -usually yellow -is 
ground. Connect J1 and J2 to the other two 
wires (usually red and green). Plug your 
mike into SO I , connect PL1 to the transceiver 
input and plug PL2 into J6. 

With Si set to ofJ the transceiver operates 
in normal fashion. To use the patch, first dial 
the number and speak to the answering party, 
then set SI to on. Under no circumstances 
set S1 to on before the telephone connection 
is made or you will broadcast dial pulses, 
ringing or conversations with the operator. 

When the patch is on you speak in the tele- 
phone handset mike. The earpiece can be 
used for monitoring. You still must use the 
CB mike's PTT switch to control the trans- 
ceiver. To transmit the incoming telephone 

[Continued on page 116] 

[ON 
I 

JI SIA 

C ~ 
I Ì 

TO 
TELEPHONE 

LINES 

1 SIB 

J2 , TC3 

[OFF] 

L2 

CI 

C21 

LI 

CS RI R3 
RED TI BRN 

PLI 

R2 

C6 

IMIKEI 

T 
C4 

Fig. 5 -When the patch is on, audio from CB rig is fed via binding post 
J3 to gm /yel winding of T1. Signal continues through transformer to tele- 
phone lines (J1, J2). Incoming signal on telephone line is fed via bm/ 
wht winding on T1 through level pot 55 to PLI. Signal continues to mike 
input on rig. PTT wiring (not shown) goes from plug PL1 to socket SO1. 

PARTS LIST 
C1-C4--.001 mf, 500 V ceramic disc capacitor 
C5, C6-1 mf, 100 V non -polarized capacitor 

(Arco -Elmenco 1DP -5 -105. Lafayette Stock No. 
34 G 6727) 

J1 -J5- Five -way insulated binding posts 
J6- Three -circuit phone jack (Switchcraft type 

13B) 
Ll- L2 - -24 mh RF choke (J.W. Miller No. 4626, 

Allied Stock No. 63 G 839) 
M1 -VU meter (Lafayette 99 G 5024) 
PL1 -Plug to match mike socket on CB rig 
PL2- Three -circuit phone plug (Switchcraft 297) 

sic J3 

IRCVRI 

J4 

0 
ISPKRI 

J^^5 .J 
I GND I 

R1, R3 -160 ohm, 1/2 watt. 10% resistor 
R2 -680 ohm, '/2 watt, 10% resistor 
R4 -3,600 ohm, 1/2 watt, 10% resistor (see text) 
R5 -3,000 ohm, linear -taper potentiometer 
S1 -4PDT rotary switch (Mallory 3242J) 
S01- Socket to match CB mike plug TI- Modulation and audio- output transformer: 

500 -ohm center- tapped primary, 8 -ohm and 
3,000 -ohm secondaries (Lafayette 99 G 6132) 

Misc. -3x4x5 -inch Minibox 
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CB SPECIAL 

what you should know about 

PHONE PATCHES 
MOVING ALONG in his car or boat. 

even sitting sedately at home, the CBer 
ordinarily can contact only one select group: 
other CBers. But one way he can break this 
barrier is with a phone patch. 

Let's say Sam Spark is mobile and wants 
to talk to someone outside the CB orbit. Sam 
gets on the air and raises another CBer known 
to have a phone patch at his home station. 

"Patch me into the landline," says Sam, 
and the other CBer switches his patch into 
the telephone line. Sam now can talk to any- 
one in the world who has a telephone. 

As you already may be aware, the patch 
itself is a simple matching device. And it has 
the same effect as holding a telephone close 
to a loudspeaker, though it does a much bet- 
ter job. And there's no need to hold the phone 
in front of a speaker, since all connections 
are through wires between phone and rig. 
The patch also provides an important impe- 
dance match between systems. And it even 
has level controls which prevent overloading 
of the phone line or overmodulating the rig. 

That direct tie into the phone line, strictly 
speaking, is not condoned by the telephone 
company. Search through the opening pages 
of your phone directory, and you'll find the 

54 

explanation in wording like. "No device or 
apparatus not furnished by the Telephone 
Company may be attached to its facilities." 

In the case of large, inter -state companies. 
this rule is backed by the Communications 
Act of 1934 and administered by the FCC. 
Small phone companies lying soley within the 
borders of single states are regulated by the 
state's public utilities commission but it, too, 
has a similar ruling. In short, no matter where 
you are, there's a law about foreign attach- 
ments. 

The patch hookup obviously fits this cate- 
gory. Wires must connect from the device 
to the telephone terminals. (These terminals 
usually are inside a small box, screwed to 
the baseboard, which also receives the cable 
from the telephone itself.) The other con- 
nections are to the CB rig. The patch ties 
into the rig's mike input (to put a phone 
call over the air) and to the loudspeaker 
circuit (so the rig can feed the received radio 
signal into the phone line) . 

One odd quirk to the law is that CB regula- 
tions don't specifically forbid phone patches. 
In the recent rules change, the FCC did pro- 
pose such a restriction. But it was dropped 

[Continued on page 114] 
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CB SPECIAL 

part 15powerh o use 
By VERNON SIMMS NOT being permitted to call CQ or to chew the rag 

are big frustrations for many CBers. But on the 
Part 15 License -Free Band ( where, for one thing, input 
power is limited to 100 mw) you can yack and call CQ 
to your heart's content. And it isn't necessary to use a 

call or to observe silent periods, either. 
Since the License -Free Band for all practical purposes 

coincides with the Citizens Band, you might feel it 
would be a simple matter to use your 5 -watt rig for 
License -Free Band operation. It is possible but there 
are one or two gimmicks. For one, the License -Free 
Band restricts your antenna to a single element no longer 
than 5 feet. 

The other rub is that the transmitter final's input 
power cannot exceed 100 mw. The antenna problem 
can be solved easily -the power problem is a different 
matter. You cannot just attenuate your CB transmitter's 
power at its output connector to produce the elect of 
lowering input power. Part 15 rules clearly state that 
the final's input power must actually be 100 mw or less. 
To modify your rig to cut its input power from 5 watts 
to 100 mw is a big job. The simplest and legal way to 
use your CB transceiver on the License -Free Band is 
to connect the Part 15 Powerhouse to the rig's antenna 
connector. You don't have to modify the rig, which 

f 
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part 15 powerhouse 
can be restored to CB operation in a moment. 

The Powerhouse actually becomes your 
new final. Therefore, it turns your CB rig's 
final into a driver stage. And there's nothing 
in the rules that limits the input power of a 

driver stage. 
The Powerhouse consists of two units. The 

indoor, or power, unit contains a 9 -volt bat- 
tery which powers the crystal -controlled 
100 -mw transistor transmitter up on the mast. 
There also is a four -resistor dummy load in 
the indoor unit in which the output of your 
CB rig is dissipated. A detector diode in the 
indoor unit turns part of the CB rig's RF 
into audio. The audio signal is then fed up a 
cable to modulate the 100 -mw transmitter in 
the outdoor unit on the mast. Hence, there 
is little or no loss of RF in a transmission line. 

Your signal is radiated by the whip an- 
tenna on top of the outdoor unit. But your 
rig and CB antenna receive License -Free 
Band transmissions automatically when you 

Top photo is of indoor unit. Put a solder lug un- 
der one of SO l's mounting screws and connect 
the shields from both cables to it. Power resistors 
at bottom of box are supported by their own leads. 
Use ? /z- inch -long spacers to keep the circuit board 
in indoor unit (bottom photo) above metal plate. 

Switch SI is in transmit position. Signal from 
CB rig is fed to dummy load (R1 -R4) and also is 
detected by D1. Audio from D1 is sent up cable 
to T1, which modulates the 100 -mw transmitter. 
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o 
E QI 0C 

REMOVE PIN 2 

I 2/ 3 

o o 
T2 

o o 
4 5 

Indoor (left) and outdoor (right) units. Wiring shown in broken lines near T2 is on hack of board. 
T2 is mounted by fitting its pins through holes and bending them slightly. Mount other parts on 
top of board, using flea clips as tie points, before attaching board to cabinet with ' /2 -in- spacers. 

PARTS LIST 
B1 -9 V Battery (RCA VS 323 or equiv.) 
Cl, C3 -.001 mf, 75 V (or higher) ceramic disc 

capacitor 
C2 -25 mmf, 75 V (or higher) ceramic disc ca- 

pacitor 
C4 -.15 mf, 75 V (or higher) tubular or ceramic 

disc capacitor 
C5 -4.7 mmf, 75 V (or higher) ceramic disc ca- 

pacitor 
D1 -1N34 diode 
L1 -22 microhenry choke (J. W. Miller No. 9320- 

36. Or, evenly wind 50 turns of No. 32 enameled 
wire on a 500,000 -ohm, or higher, I -watt re- 
sistor. Solder wire to resistor leads) 

PL1 -PL -259 coax connector 
Q1 -2N963 transistor 
R1 -R4 -12 ohm, 2 watt carbon resistor 
R5- 22,000 ohm, '/2 watt resistor 

R6 -2,200 ohm, 1/2 watt resistor 
R7 -270 ohm, 1/2 watt resistor 
S1 -DPDT toggle switch 
SO1, S02 -SO -239 coax connector 
TI- Modulation and audio output- transformer; 

primary: 500 ohms, center tapped; secondaries: 
3,000 ohms and 8 ohms (not used) Lafayette 
99 G 6132. 

T2 -CB transmitter output coil (Lafayette 99 G 

6204) 
XTAL -Third overtone CB transmit crystal. Any 

CB channel except channel 1. 

Misc. -45 -inch Whip antenna (Lafayette 99 G 
3015), 2- conductor shielded wire, length 
RG58 /U coax, 4x5x3 -inch aluminum box 
(Premier PAC -453), 5x2'/4x2'/, aluminum box 
(Premier PMC -1004) 

set Si to receive. 
Communication range with the Power- 

house should be somewhat better than with 
a 100 -mw walkie- talkie. One reason for this 
is the antenna's height. The other reason is 
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because you use your CB rig's receiver, which 
is considerably hotter than a walkie- talkie's 
receiver. Range could he from a half -mile to 
a mile -possibly more under optimum 
conditions. 
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CB SPECIAL 

After installing SO2 at top, put gasket material 
on edges of box and attach metal plate with cir- 
cuit board. Insert cable, knot it, then solder its 
leads to terminal strip. Now connect SO2 to T2. 

part 15 powerhouse 

Outdoor unit (transmitter) ready for installation 
on mast. Clamp can be made from a piece of scrap 
aluminum. Varnish all joints to keep out moisture. 

38 

Construction. Build the outdoor unit on 
a small piece of perforated board as shown 
in the pictorial and photos. To mount trans- 
former T2, clip off pin 2, insert the remaining 
pins in the board's holes as shown and bend 
them slightly. 

Mount transformer Ti by forcing its 
mounting tabs through enlarged holes in the 
board. Clip off the leads that are not used. 
Use contacts from a discarded 7- or 9 -pin 
tube socket to hold the crystal. Further con- 
struction- details are in the captions. 

First check of operation should be made 
indoors with the units near each other and 
with the whip antenna extended fully. Tune 
your CB rig's receiver to the same frequency 
as the outdoor unit's crystal. Flip the Power- 
house's transmit/ receive switch (S1) to 
transmit. Now, adjust T2's slug with a plastic 
alignment tool and watch the S- meter. At 
some point it will begin to move up- scale, 
indicating oscillation has started. But do not 
tune T2 for highest S -meter indication or the 
transmitter will be unstable. 

The best tuning point is where the crystal 
oscillates each time S1 is set to transmit. Flip 
S 1 back and forth to make sure the oscillator 
starts each time. The most stable oscillation 
point can be found by tuning T2 for highest 
S -meter indication, then back off about one 
turn. 

Check oscillator operation again with the 
outdoor unit mounted on the mast. When 
you're satisfied with operation, seal the box 
with gaskets and varnish. 

[Continued on page 114] 

Cut out this certificate, sign it and paste it on 
the side of the indoor unit before transmitting. 

CERTIFICATE OF COMPLIANCE WITH FEDERAL COMMUNICATIONS 
COMMISSION REGULATIONS. PART 15, PARAGRAPH 205 

ELECTRONICS ILLUSTRATED Certifies that lhis low_pewer transmitting device can 
be ea0ected to comply with the requirements of Paragraph 15.205 of the FCC 
Regulations under the fallowing conditions: 

(al When this Otero. is assembled with components GI the specified values 
and according to Me diagrams and instructions published in this megaaine. 

lb) When used for the purpose and in the manner Indicated in the instructions. 

(c) When operated a 

n 

a frequency between 2691 and 21.25 megacycles and 
using an antenna limited to a single element not more than 5 feet Tong. 

ELECTRONICS ILLUSTRATED. New York. N. V. 

dated: December 22, 1954 

I reby certify that I have assembled and adjusted this device M strict accord. 
anheu with the above. 

Owners signature 

Date. 

Electronics Illustrated 
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TOUGH GOING gart CO 
CITIZENS BAND radio has faced some 

pretty rough assignments but the U.S. 
Department of Agriculture has come up with 
one that must take some kind of prize. Fact 
is, the people in the USDA's Soil Conserva- 
tion Service are giving CB some of its tough- 
est going ever -making maps in Vermont's 
mountains. 

Time was when the USDA's map makers 
used most every means short of smoke sig- 
nals to communicate with one another. Let 
a worker be stationed 1,000 feet or so from 
his partner and he well might have to scream, 
jump and wave his arms to get his message 
across hilly and rocky terrain. But thanks to 
CB, giving detailed instructions to a USDA 
rodman these days is as easy as electronics 
can make it. And this is the case even when 
the gent is standing behind a 10 -ft. outcrop- 
ping with nothing in view but his survey rod. 

Since the little 1- watters being used in Ver- 

mont sport a range of about five miles, they 
fill the bill nicely for the USDA. The rigs 
reach out at least a mile even under adverse 
conditions and surveyors normally don't sight 
more than 2,000 ft. 

One of the SCS men, Noah Hudson says 
the radios have helped in more ways than 
originally hoped for. 

"A rodman on the other side of a flood 
plain often spots a land feature hidden from 
our view," he explains. "With direct voice 
communications, we can easily decide 
whether we need this information." 

But the big extra CB offers the USDA is 
plain communications. 

"For instance," says Hudson, "can you 
imagine hand -signaling an inexperienced man 
standing 2,000 feet away to tell him his stadia 
board rod is upside down ?" 

But now there's no need to -since CB is 
on the scene. - Robert Levine -0 

Rough terrain demands gear that can take it, and the USDA's CB transceivers have proven they can. Though 
it's possible to fly them out for overnight repair, the rigs thus far have needed only a nightly recharging. 
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CB SPECIAL 

Skyho ok 
Doctor 

Antenna ills are the specialty 

of our electronic diagnostician. 
By BERT MANN 

MANY are the CBers who get told that MANY 
5 -watt rig sounds like a 100 -mw 

walkie- talkie with a collapsed antenna. What 
gives? Well, first thing to remember is that a 
set with a 5 -watt input will give you only 
about 3 watts out. And next thing to bear in 
mind is that this 3 watts can disappear mighty 
quickly if your antenna system isn't tuned 
perfectly. 

There are two good reasons why your 
3 -watt output can fizzle away to practically 
nothing. The first is that the antenna imped- 
ance may not match the transceiver's output 
impedance. The second is that when your 
transmission line or matching section must 
be an exact electrical half or quarter wave- 
length, it may not be. 

When you cut the line you can't just calcu- 
late its length, measure it with a yardstick 
and then cross your fingers when you cut. 
The only reliable way to tune up your an- 
tenna system is with El's Skyhook Doctor. 

Thé Doctor is specifically designed for CB 
antenna systems. It will tell you an antenna's 
radiation resistance, determine the exact elec- 
trical length of transmission lines and indicate 

if 

i 

whether an antenna is 
Citizens Band. 

The Doctor is differ- t from other antenna 
analyzers because it h s a built -in RF gen- 
erator which makes i self- contained. This 
means you don't nee a grid -dip oscillator 
(GDO) for a signal ource. And to make 
sure measurements wil be accurate, the built - 
in oscillator is crystal .ntrolled. 

Unlike other analy rs, which crowd the 
low impedances used CB into a small part 
of the scale, the Doct r spreads its 0- to -150- 
ohm range over the : tire potentiometer ro- 
tation. 

Construction. Th: Doctor should be built 
in the main sectio of a 3x4x5 -inch Mini - 
box. Parts layout i critical and the pictorial 
must be followed - actly. The values and the 
type of componen . specified are critical; sub- 
stitutions must n t be made. Keep all leads 
short and do no square off leads where they 
bend. 

The transi or's leads must be especially 
short. Ther ore, use a heat sink -such as 
an alligato lip on them when soldering. 

Coil L s used as supplied except that you 
must c off the center -tap lead. Potentiome- 
ter ' must be insulated from the cabinet 
wi 3/s -inch fiber shoulder washers to reduce 

e capacity between the control's case and 
ground. Also, make certain R6's knob set- 
screw is recessed so your fingers won't touch 
it. 

Check -Out and Calibration. Plug in a 

eally resonant in the 

Electronics Illustrated 
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CB SPECIAL 

PARTS LIST 
B1 -9 V battery 
Capacitors: 500 V ceramic disc 
C1 -150 mmf C2 -100 mmf 
C3 -250 mmf C4, C5-500 mmf 
D1 -1N34A diode 
J1- SO.239 coax connector 
L1 -20 microhenry video peaking coil (J. W. 

Miller No. 6152, Allied Stock No. 61 G 107) 
L2 -CB oscillator coil (Lafayette 32 G 0909) 
M1 -0 -50 tta meter (Lafayette 99 G 5049) 
Q1 -2N706 transistor 
R1 -5,600 ohm, 1/2 watt resistor 
R2 -1,000 ohm, 1/2 watt resistor 
R3 -82 ohm, 1/2 watt resistor 
R4, R5 -100 ohm, 1% carbon resistor 
R6-150 ohm, linear -taper potentiometer 

(Ohmite type AB, No. CU -1511) 
R7-4 700 ohm, 1/2 watt resistor 
Sl -SPST switch 
Misc. -3rd- overtone CB crystal and socket 

Fig. 3- Before installing the circuit board on the 
right side of the cabinet, mount all components 
shown on the left side of the photo. Duplicate our 
layout and you shouldn't run into any problems. 

Fig. 1- Output of RF 
oscillator Q1 is ap- 
plied to bridge and 
antenna. When re- 
sistance of R6 equals 
impedance of an- 
tenna system, bridge 
is balanced and M1 
nulls. Coil L2 is reso- 
nated by the dis- 
tributed capacitance 
of the circuit, hence 
there is no capacitor 
in parallel with it. 

Fig. 2 -RF oscillator is 
built as subassembly 
on a 27/8x1 Vs-inch piece 
of perforated board on 
which flea clips are 
used for tie points. 
Board is held to cabinet 
with a metal bracket 
which also serves as 
circuit ground. Mount 
parts on board before 
installing it in cabinet. 
Battery is held in place 
with another home - 
brew bracket or tape. 
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CB SPECIAL 

Skyhook Doctor 
third- overtone CB transmit crystal (prefera- 
bly a center -band channel) and rotate L2's 
slug clockwise until it is all the way in the 
coil. Then back the slug out so Ve -inch pro- 
trudes. Next, turn SI to on. If the oscillator 
is working, MI will indicate about half scale. 
Using an insulated alignment tool, adjust L2's 
slug for highest meter indication. 

If M I does not move, check the oscillator 
by holding the Doctor near a CB transceiver 
tuned to the crystal's frequency. You should 
hear the signal. If you don't, try backing the 
slug halfway out. If you still can't pick up 
the signal, there's probably a wiring error or 
B 1 is installed incorrectly. 

Next, set R6 full clockwise and put a zero 
on the panel opposite the knob pointer. This 
point will serve as a reference should the 
knob be removed. Then select an assortment 
of carbon resistors such as 20, 50, 100 and 
150 ohms. Cut the leads short, connect each 
resistor (one at a time) across Ji and rotate 
R5 for a meter null (zero). Then mark the 
resistance opposite the knob pointer. 

Using the Doctor. All antenna tests should 
be made using a section of transmission line 
that is an exact electrical half -wavelength 
long. Using the setup in Fig. 6, cut the line 
slightly longer than its calculated length and 
connect one end to .11. Set SI to on and turn 
R6 to zero. Clip off a small piece of the open 
end of the cable and short the inner and 
outer conductors. If the meter doesn't drop 
to zero, clip off another small piece of line 
and try again. When the meter indicates a 
null (zero), the cable is exactly an electrical 
half -wavelength (or multiple) long. 

To determine the exact electrical length 
of quarter- wavelength sections (or odd mul- 
tiples thereof) use the setup in Fig. 5. Again, 
set R6 to zero and leave the free end of the 
transmission line open. When the transmis- 
sion line is exactly a quarter -wavelength long 
(or odd multiple) the meter will indicate 
zero. 

To measure your antenna's radiation re- 
sistance, connect the Doctor to the antenna 
with a half- wavelength (or multiple) section 
of 52 -ohms coaxial cable as shown in Fig. 4. 
The resistance opposite R6's pointer when 
the meter nulls is the antenna's radiation re- 
sistance. And remember, if your transceiver 
is designed to match 50 ohms, it will not 
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INDICATES ANTENNA \ 
RADIATION RESISTANCE 

WHEN METER 
ANTENNA 

INDICATES 

ZERO 

V2 

Fig. 4 -To measure antenna's radiation re- 
sistance, line must be hall -wavelength long. 

1 N5 

INDICATES ZERO WHEN LINE 

IS ELECTRICALLY X/4 

SET TO ZERO 

TRANSMISSION 
OPEN 

LINE 

a14 - 1 
Fig. 5- Open -end transmission line is quar- 
ter- wavelength long when the meter nulls. 

INDICATES ZERO WHEN LINE 

IS ELECTRICALLY a/2 

I SET TO ZERO 

J 

100 50 

I1!1. - 
150 0 Li- a/2 --ij 

TRANSMISSION SHORT 

UNE 

Fig. 6-- Shorted transmission line is hall - 
wavelength long when meter indicates zero. 

transfer all its power if the antenna's radia- 
tion resistance is not 50 ohms. 

Regardless of the indicated antenna radia- 
tion resistance, it must be resistive. An an- 
tenna which is resonant at the operating fre- 
quency should look like a pure resistive load 
to the transceiver. This is indicated by a com- 
plete meter null. If the meter nulls above 
zero, there is some reactance and the antenna 
is not resonant on CB frequencies. By trim- 
ming the antenna length, the radiation resist- 
ance will fall to a resistive 50 ohms, indicat- 
ing resonance. 

Electronics Illustrated 
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SIDEBAND 
CB SPECIAL 

YOU can't tell the players without a score 
card, or so say the baseball fans. And the 

truth is, it's got so you can't tell sideband 
without a score card, either. For, depending 
on how you see it, sideband comes in any one 
of five different forms. It can be single or 
double, and with either suppressed or reduced 
carrier (the latter being the sc and rc on our 
score card). That takes care of four. The fifth 
is plain old AM with full - carrier (the fc on 
our score card) , though many's the CBer 
who'll tell you that that is old -hat. 

What gives? Mostly, it's a play on a word, 
sideband, which for all its current glamour 
doesn't mean much in itself. (Even old -hat 
AM transmitters utilize a sideband or two.) 

What most people mean by sideband is 
listed at the top of our score card- single- 
sideband, suppressed carrier. And, though 
Heathkit's Neil Turner didn't tack on the 
frills recently when he said, "I don't see any 
alternative to sideband on the Citizens Band," 
it's pretty safe to assume he meant single 
sideband (SSB), presumably with suppressed 
carrier. One thing he didn't mean is double 
sideband, full carrier, since that's precisely 
what we have now. 

Once upon a time when you heard some- 
body talking about sideband you could be 
pretty sure about what he meant. If he was 
a ham he'd talk about DSB (suppressed car- 
rier) or single -sideband (sometimes he'd talk 
about upper or lower sideband but SSB al- 
ways meant a suppressed carrier) . If military 
equipment was involved, it almost always was 
pure SSB. CB has changed all that until now 
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FOR CB 
By CHET STEPHENS 

when you hear of sideband rigs you always 
have to ask, "What kind of sideband ?" The 
hard facts on sideband are these: 

The ultimate form of sideband transmis- 
sion- single sideband -has no carrier. There- 
fore, it can't produce heterodyne interfer- 
ence. This means there'll be none -if all sta- 
tions on a given channel utilize this brand 
of sideband. 

A second important feature of SSB is 
that only one sideband is transmitted -the 
upper or the lower. Advantage of this one 
is that there's room for a second, interference- 
free signal on every channel. 

Last, but certainly not least, is the fact 
that the power which formerly went into the 
carrier and two sidebands now can be placed 
in a single, intelligence- carrying sideband. 
Result is a rig with coverage considerably 
greater than that of a conventional AM trans- 
mitter. 

There's no denying that something big 
would happen if every CBer used that No. 1 

form of sideband. First off, there would be 
no heterodynes. More importantly, given the 
use of both upper and lower sideband, uni- 
versal SSB operation would allow the present 
23 CB channels to carry more than twice the 
number of readable AM signals they do now. 

But exactly what is a CBer going to end 
up with when he buys something called a 
sideband transceiver? An amateur gets side- 
band equipment that's plainly marked. It's 
either double -sideband (suppressed carrier) 
or single -sideband (again with suppressed 
carrier and usually with an option of upper 
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SIDEBAND Ó 

® R 00. . i .0 : :1101 
FOR CB 

or lower sideband, as we said) . But for the 
CBer, sideband seemingly can mean whatever 
the guy who writes the promotion pieces 
thinks will get him to buy. 

Initial attempt at sideband for CB was an 
adaptor for the General CB transceivers. This 
item converted what had been a standard CB 
transceiver into a double -sideband, sup- 
pressed- carrier rig. Unfortunately, like most 
adaptor equipment, this item never fired the 
CBer's interest. 

CB's first commercial sideband success was 
and is Regency's Range Gain transceiver. A 
double -sideband rig, it differs from what the 
ham world would expect in that some of the 
carrier is transmitted. Reason is that Regency 
wanted its rig to be compatible with conven- 
tional AM equipment. 

Because only a small amount of carrier is 
transmitted the carrier power saved is added 
to the sideband power (this system is the 
double -sideband, reduced carrier on our score 
card). Net effect at the receiving end is about 
the same as that of an AM transmitter with 
enhanced modulation. 

Is the Regency effective? It is, and you 
can count on some extended coverage, too, 
since an increase in modulation effectively 
is equal to an increase in transmitter power. 
(The Regency idea caught on quickly and 
several dealers, Allied and Olson Radio 
among them, offer the same type rig with a 

few variations.). 
But is the Regency sideband? A ham 

wouldn't call it sideband, nor would the 
armed forces. The Regency still has a carrier 
and a carrier means heterodyne interference, 
the major CB problem and the exact thing 
that can be cured with true sideband trans- 
mission. And there still are two sidebands 
using the entire channel bandwidth. Even if 
every CBer used a Regency, interference 
would be just as bad as it is today. 

Since the sideband idea fired the imagina- 
tion of many CBers, it was only logical that 
buyer interest could be developed through 
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use of that magic word. The Lafayette 
HB -333, for example, soon was described as, 

"Double sideband with full carrier . .. 20 
watts PEP input ... full carrier at all voice 
levels." Read that one again and you'll dis- 
cover about the best description of a conven- 
tional 5 -watt AM transmitter you're ever 
going to see (we call this one AM, fc on our 
score card). 

True, the Lafayette employs a speech clip- 
per to raise the average modulation percent- 
age and thus give enhanced modulation. Re- 
sult is that coverage is extended just as though 
transmitter power had been increased. But is 
it sideband? No. 

For honest -to- goodness sideband we must 
look to the Mark Sidewinder, a true sideband 
rig with suppressed carrier and a choice of 
upper or lower sideband: With only sideband 
on a given channel, several Sidewinders si- 
multaneously could utilize the channel with- 
out causing objectionable interference with 
each other. Within the realm of crystal fre- 
quency tolerance, the conversation- carrying 
capacity of each channel could be increased 
four times, maybe more. 

Looking at it another way, if every CB 
station were true single -sideband, the seven 
channels now allowed for inter- station com- 
munications could carry more readable sig- 
nals than all 23 channels with AM. 

The important question is: do you need 
sideband? Assuming you're after just a little 
extra coverage, the Regency or the Lafayette 
perhaps is the proper choice. And if you need 
a new transceiver, they may be the answer. 
But if your present gear still is good, a fully 
directional beam will give you a lot more 
extended coverage than you'd get from en- 
hanced modulation. 

In systems where getting the message 
through is of vital importance, true sideband 
has something to offer. Power for power, 
single sideband still will be readable after 
ordinary AM long since has flopped into the 
noise level. 

On the other hand, if you insist on side- 
band for run -of- the -mill applications, you're 
in for a disappointment. Remember, the re- 
ceiving station must be equipped to receive 
sideband or your signal will sound like a 
barrel of monkeys fighting over one banana. 
Further, all you need is just one ordinary AM 
station on the channel to jam sideband recep- 
tion. If everybody had SSB there'd be no such 
jamming, but that's not the case -and isn't 
likely to be for a long time to come. 

Electronics Illustrated 
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Now You Can 

MAKE ANY 
5WATTER PORLUBLE! 
El's lightweight power supply puts your big rig on the air anywhere. 

By HERB FRIEDMAN, KBI9457 

COMMUNICATING in the field with 100 - 
milliwatt walkie- talkies can be a chancy 

affair because of the limited power and short 
range of the palm -size rigs. Your chances for 
getting solid coverage improve with the 
1- watters and 2- waiters but your best insur- 
ance still is a full 5 -watt transmitter. Only 
trouble is a power supply. 

Unless you have long extension cords at- 
tached to your car, full 5 -watt operation is 
limited to where you can drive (assuming you 
don't care to lug along a gasoline -powered 
generator). But with EI's Power Pack you 
can operate your 5 -watt rig any place -at the 
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beach, in the jungle or on the top of a moun- 
tain. And you don't have to lay out a lot of 
cash for a high -power mobile transceiver. 
Just take your base rig along. 

The Power Pack is a lightweight battery/ 
charger combination specifically designed for 
powering 5 -watt transceivers. And it's only a 
fraction of the weight of a car battery. The 
battery in the Power Pack is a handful of 
high -efficiency nickel -cadmium cells which 
will power the most complex transmitter con- 
tinuously for at least an hour. Run of the 
mill transceivers can be powered continu- 
ously for an hour and a half to two hours. 
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The charger and battery 
pack are housed in a 
letter file cabinet which 
can be obtained at most 
stationery stores. The 
battery pack is held in 
place with a bracket 
made with scrap alu- 
minum or tin. Make cer- 
tain the bracket doesn't 
cover the liquid -level 
marks. To prevent the 
battery pack from rat- 
tling around, put pieces 
of sponge rubber be- 
tween it and the 
bracket. The charger is 
held in position with 
two sheet -metal screws 
passed through the file 
cabinet. To prevent 
damage to the battery 
pack, do not connect 
PLI until everything is 
mounted. Below is pho- 
to of inside of charger. 

S-WATTER PORTABLE 
Transistor rigs can be powered for four to 
eight hours. 

The Power Pack is designed to he worry - 
free. Instead of using a high charging rate, 
which would cause the battery cells to give 
off a lot of hydrogen gas, we use a ten -hour 
trickle charge. This prevents damage to the 
cells. Plug the charger in at night and the bat- 
tery will be at full charge in the morning. If 
you exceed the ten -hour charge time the bat- 
tery won't be damaged. 

Construction. The battery pack consists 
of 10 nickel- cadmium cells which deliver a 
nominal 14 volts. The cells we specify are 
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PARTS LIST 
B1 -B10 -1.25 V nickel- cadmium cell (10 reqd.) 

Available from ESSE Radio Co., 368 S. Me- 
ridian St., Indianapolis, Indiana 46225 
Prices plus postage; new, Stock No. AH4R 
($2.49). Used, Stock No. AH4C ($1.49) 

C1 -500 mf, 25 V electrolytic capacitor 
F1 -1 A slo -blo pigtail fuse 
J1 -Phono jack NL1 -Neon lamp assembly 
PL1 -Phono plug 
R1- 120,000 ohm, 1/2 watt, 10% resistor 
R2 -3 ohm, 10 watt wirewound resistor 
S1 -SPST toggle switch 
SOI- Cigarette lighter socket (see text) 
SR1,SR2- Silicon diode, minimum ratings: 

750 ma, 25 PIV TI- Filament transformer, 12.6 V @ 2 A (Al- 
lied Radio 61 G 420 or equiv.) 

Misc. -Cigarette lighter plug (Lafayette 32 G 
0931 or equiv.), letter file cabinet, 
5%x3x21/4-inch Minibox 
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PLI S01 

1 = B1-810 

Schematic of the Power Pack. The charger consists of step -down transformer Ti, parallel -connected 
diodes SRI, SR2 (connected as a half -wave rectifier), filter capacitor Cl, fuse FI and current- 
limiting resistor R2. Output goes to battery pack consisting of IO series -connected nickel-cad cells. 

guaranteed surplus and either $2.49 new 
cells or $1.49 used cells can be employed. 
The cells are connected in series with links 
made from scrap aluminum. After they are 
connected, wrap them tightly with tape, tak- 
ing care not to cover the red liquid -level lines. 

Don't worry if the new cells appear to be 
bone -dry. They are supplied discharged and 
the electrolyte is in the plates. Don't try to 
fill the cells. 

The charger is built in a 51 /ax3x21/a -inch 
Minibox. Under no circumstances change 
C1's value, since it determines the charger's 
output voltage. And don't change the loca- 
tion of fuse F1 in the circuit. SO1 is a stand- 
ard cigarette -lighter socket.- For good contact, 
screw it tightly to the cabinet. 

Finished and ready to go. There's plenty of room 
in the cabinet for a CB transceiver's accessories. 

Battery Care. Though the low charging 
rate sharply reduces gas generation, some is 
still given off during charging. Therefore, 
each cell must be vented to prevent the in- 
ternal gas pressure from cracking the plastic 
case. Before charging, loosen the filler -cap 
screws one or two turns. After charging, 
tighten the caps. Since these cells retain their 
charge a long time, you can charge them sev- 
eral days -or even weeks- before use. 

After using the Power Pack three or four 
times, check each cell's electrolyte level. If 
it has fallen below the red line after the bat- 
tery is fully charged add only enough distilled 
water to bring the level slightly over the line. 
Never add electrolyte. 

[Continued on page 117] 

Battery pack is made up of 10 nickel -cad cells 
connected in series and aped together tightly. 
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CB SPECIAL 

THE TRANSMITTER THAT HOWLS 

You hide it. They find it. Here's a game that puts fife into CB gatherings! 

By R. L. WINKLEPLECK, KHA1353 

CITIZENS BAND picnics and club meet- 
ings have a way of becoming tedious 

affairs. First come the long- winded discus- 
sions of current news, future activities and 
the latest equipment. Then after hours of so- 
cializing and beer guzzling the crowd breaks 
up and goes home. You wonder why you at- 
tended. 

It's not the subject or the company that 
gets boring. It's the routine. Instead of offer- 
ing sympathy, we suggest a routine -breaker 
-a game with the Transmitter That Howls. 
Tell everyone ahead of time that the Howler 
will be used for a hidden -transmitter hunt 
after the meeting. 

The object of the game is simple -find the 
Howler. It's hidden somewhere and is trans- 
mitting a 4- second, tone -modulated signal ev- 
ery 12 seconds. After the Howler has been 
planted and turned on, the mobiles are set 
loose to find it. Contact between mobiles is 
permitted, but the Howler's channel should 
be kept clear. Though the mobiles are work- 
ing as CB units, the Howler, because of its 
type of signal, is operating on the parallel 
License -Free Band and has an input of 100 
milliwatts or less -which makes such hunts 
legal. 

Direction finders usually are outlawed in 
hidden -transmitter hunts. But you can get an 
idea of the Howler's location by keeping your 
eye on your S -meter or adjusting the receiv- 

er's squelch so the signal just breaks through 
when it is strongest. 

Another trick is to place the Howler in the 
auto of a non -CBer and connect the Howler's 
antenna to the auto -radio antenna. Thus, 
identification of the car is not possible. Only 
the signal itself will be a clue. The auto should 

Ready to be hidden. Pilot lamp to left of antenna 
lights during 4- second time transmitter is on. 
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Rear view of circuit board, left. Note the copper 
ground strip around edges. Brass spacers make con- 
tact between ground strip and cabinet. Top of board 
is shown at right. Cutout at top is for battery. 

SI Att1. Pt 

12 TURNS 

TOCS, 
oa-c 
TO C6 
XTAL 
TO C5, 
R71 

Li 

Mount ring supplied with 
form at top then solder 
wire to it. Wind 6 turns 
evenly, pull out loop and 
wind 6 more turns in same 
direction. Slip other ring 
against winding and solder 
wire to it. Mount coil so ad- 
justment screw is on back 
of board. RF components 
on left side of board must 
be positioned as shown. 
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THE TRANSMITTER THAT 

HOWLS 
be driven through a congested area of town 
and must be kept moving. 

A mobile operator who has located the 
quarry calls in the make of the car and its 
license number to the master of the hunt. 
He wins the prize if his identification is cor- 
rect. If he's wrong he's out of the game. 

The Howler is made to order for CB Civil 
Defense searches and rescue drills. A county 
can be divided into sectors and a mobile team 
assigned to each sector. Under the guidance 
of the radio officer operating a controlled net, 
the search teams are dispersed. Reports are 
returned and the teams zero in as the first 
weak signals from the Howler are picked up. 
Then the final intense search is made. 

The Howler is battery powered for porta- 
bility and transistorized for ruggedness. 
Using the parts specified and a 9 -volt battery 
the Howler's input power is 35 -40 mw. If 
you use a 12 -volt battery (put a 560 -ohm re- 
sistor in series with P1), input power is 100 
mw. 

One reminder: if the Howler and the hunt 
begin to interfere with normal CB communi- 
cations on the chosen channel, the hunt must 
be called off to comply with the FCC's non- 
interference rules. 

Construction. The Howler doesn't contain 
many parts. Therefore, it can be built in a 
small box. We were able to fit all parts on 
a 41/2 x51 /2 -inch piece of perforated board 
which was installed in a 4x5x6 -inch Minibox. 
Brass eyelets were used for tie points but you 
could use flea clips. 

Layout is not critical although short leads 
are a must in the RF- oscillator section. As 
you can see in the pictorial and photos, we 
used a copper strip around the edge of the 
board for ground connections. The frame of 
T1 and LI's mounting collar should be 
grounded to the strip. 

We suggest you first build the pulsing cir- 
cuit, which consists of transistors Q1 and 
Q2 and associated components. When this 
much is completed, turn on power to see 
whether the lamp flashes properly. If it stays 
on, increase the value of RI. If it won't light, 
increase the value of R2. Next, add the audio 
oscillator (Q3 and associated components) . 
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Apply power and check its operation with a 
scope or a pair of phones. You should be 
able to pick up a signal at the collector of 
Q3. 

RF oscillator coil L1 consists of 12 turns 
of No. 22 enameled wire closewound on the 
form specified in the Parts List. Wind the 
coil on the end of the form farthest from the 
mounting collar. The ends of the coil get 
soldered to the terminal clips supplied with 
the form. The center tap is a twisted loop of 
wire pulled off after the sixth turn. 

When the RF stage is completed it should 
be tested by connecting the negative battery 
lead to the black lead of T1 and the positive 
lead to the ground strip. Insert a crystal and 
use a short length of hookup wire for an an- 
tenna. If the RF oscillator is operating you'll 
hear an audio tone in a nearby CB trans- 
ceiver tuned to the crystal frequency. Adjust 
Li's slug to a point just below peak output 
for most dependable operation. An S -meter 
on the receiver will aid you in finding the best 
setting for L1's slug. But you will have to 
readjust the slug after the 52 -inch antenna is 
installed. 

PARTS LIST 

B1 -9 V battery (Eveready No. 246 or equiv -) 
C1 -250 mf, 25 V electrolytic capacitor 
C2 -.5 mf, 100 V tubular capacitor 
C3, C4, C6 -.001 mf, 75 V ceramic disc 

capacitor 
C5 -39 mmf, 500 V ceramic disc capacitor 
L1 -Coil: 12 turns (center tapped) No. 22 

enameled wire close -wound on J. W. Miller 
No. 4500 (Lafayette stock No. 34 G 8952) 
coil form. 

Pl -No. 47 pilot lamp and socket 
Q1 -2N35 transistor 
Q2 -2N256 transistor 
Q3 -2N107 transistor 
Q4 -2N274 transistor 
Resistors: '/2 watt, 10% 
R1- 12,000 ohms 
R2 -1,200 ohms 
R3, R7 -8,200 ohms 
R4 -1,000 ohms 
R5 -220 ohms 
R6 -5,600 ohms 
R8 -2,200 ohms 
R9-47 ohms 
R10- 10,000 ohms 
R11--100,000 ohms 
R12 -100 ohms 
Sl -SPST toggle switch 
Tl -Audio transformer: 500 -ohm center -tapped 

primary, 8 ohm (not used) and 3,000 -ohm 
secondaries (Lafayette 99 G 6132) 

XTAL- Third -overtone CB transmit crystal 
Misc: 52 -inch telescoping antenna (Lafayette 

99 G 3008 or equiv.), 4x5x6 -inch Minibox. 
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Si R1 

R3 

= B1 R2 
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Q2 

RB R9 RIO 

03 
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a1 

c5 

R12 C4 

Pulser (Q1. Q2) is a complementary- symmetry amplifier that oscillates on and off because of feed- 
back through CI and R6. When Q2 conducts, PI (Q2's load) lights. The voltage drop across PI is ap- 
plied to the modulator (Q3) and turns it on. The voltage also causes RF oscillator Q4 to start. 

Install the circuit board in the Minibox, 
using 3/4 -inch -long spacers to keep its back- 
side above the inside of the box. Next, in- 
stall the antenna, pilot light and switch: The 
antenna extends through a hole in the top 
of the box in which a grommet is installed. 
Secure the battery with a bracket and the 
job is finished. Happy huntingL - -$ -- 

CERTIFICATE OF COMPLIANCE WIEN FEDERAL COMMUNICATIONS 

COMMISSION REGULATIONS, PART 15, PARAGRAPH 205 

ELECTRONICS ILLUSTRATED certifies that this low -Fewer transmitting device fan 
be expected to comply with the requirements et Paragraph 15.205 et the FCC 
Regulations under the following conditions: 

(a) When Mis device is assembled with components of the specified values 
and according to Me diagrams and Iestructis, published in this magaeine. 

(b) When used for the purpose and in the manner inhicated to the Instructions. 

(c) 
uusing Ir ern tenayi gile ee"leni6e47 neldlitere Mao 5 lcetsleog. 

aeasow 
ELECTRONICS ILLUSTRATED. New Tory, N. Y. 

dated: December 22, 1964 

I hereby certify that I have assembled and adjusted this device In strict accord- 
ance with the above. 

Owner's signature 

Date 

Inside view of completed transmitter. Telescop- 
Cut out this certificate, sign it and paste it on ing antenna fits through grommet in top of box 
back of transmitter before you start the hunt, and mounts in an insulating block at the bottom. 
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By REID ETTA Give yourself the little 
additional time it takes, 

cough up ten bucks and you can have a 
worry -free, reliable, professional -type mobile 
installation. You'll have no more transmission 
lines that snag a pants leg or get torn out of 
a connector, no more shaking the guts out of 
tubes with the resulting need for replacement, 
no more half -sick signals stemming from a 
heater voltage that just about lights the tubes. 
Instead, you'll enjoy sharply reduced signal 
flutter from mobile -in- motion. And best of 
all, you just may end up with every last iota 
of RF output your rig is capable of deliv- 
ering. 

A pro type installation starts with a rigid 
transceiver mount. Note that word rigid; the 
rig must become an integral part of the car, 
which in most instances means the dash- 
board. Though transceivers are made to with- 
stand the jogs and jolts that form an insep- 
arable part of everyday driving, they aren't 
designed to vibrate constantly due to weak or 
springy mounting. Fact is, it's constant oscil- 
lation rather than sharp jolts that shakes the 
life out of tubes and other components. It's 
also oscillatory motions that normally loosen 
mounting screws. 

Pick a location under the dash which 
doesn't interfere with the driving controls and 
mount the mobile bracket with t/a -in. hex - 
head bolts. (If your rig came with hardware 
smaller than t/a in., you'd best discard it and 
go for the bigger size.) And be sure to use 

There are tricks to all trades and mounting 

internal starwashers under the nuts. The 
t/a -in. hardware will allow you really to 
tighten the mount to the dash, and the hex - 
heads will permit you to use a socket wrench 
rather than a screwdriver. Reason you need 
a socket wrench is that it will give you a lot 
more leverage in the tight confines under the 
dash. 

Next comes the power- supply cable. And 
the importance of this nondescript feeder 
shouldn't be underestimated, since right here 
you can lose a healthy part of your RF out- 
put. Topflight receiver performance also can 
go down the drain unless this part of the in- 
stallation is 100 per cent AOK. 

If you cut into the existing auto writing 
and make a sloppy high- resistance splice, the 
voltage at the transceiver well may fall to 11 

or even 10 volts. Result will be reduced heater 
voltage and a lower- than -normal B+. 

And even if you're adept at splicing, auto 
wiring can be deceiving. What appears to be 
a heavy, high- current -handling conductor 
easily can turn out to be a relatively thin wire 

Under- the -dash mounting provides support enough 
for most modern transceivers. Use tungsten -car- 
bide bits and medium -speed drill for best results. 

Tight quarters make screwdrivers the wrong tool 
for the job. Best bet is a socket wrench and big- 
gest hex -head screws mounting bracket can accept. 
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a mobile rig assuredly is no exception. 

with heavy insulation. Hook into a wire like 
this and it like as not will be unable to carry 
the extra transceiver current without a big 
voltage drop. 

For several reasons the best place to tap 
the battery is at the ignition switch. Here you 
ordinarily have a battery terminal, a starter 
terminal, an ignition voltage terminal and an 
accessory terminal (sometimes two). The ac- 
cessory terminal is designed to handle high 
currents of the sort transceivers ordinarily 
require and its use precludes unauthorized 
operation of your CB gear -by the car jockey 
at the local garage, say. Since the accessory 
terminal is operative only when the ignition 
key is inserted, you also are assured that the 
CB gear won't be left on overnight. 

For those unable to snuggle under a com- 
pact car's dashboard in order to get at the 
ignition switch, the battery -clamp terminals 
themselves are a convenient power source. 
Use a heavy wire -No. 12 or, better still, 
No. 10-and slip the wire between the clamp 
and the nut (not between the clamp and the 

Transceiver must fit snugly in bracket if unnec- 
essary vibration is to be avoided. Lockwashers 
under thumbnuts often make for increased rigidity. 

May, 1965 

screwhead) . Be sure to place a washer be- 
tween the nut and the wire. 

Run the grounded power lead directly to 
the car frame, keeping it as short as humanly 
possible. Don't depend on the coax cable's 
shield or the mounting bracket to provide the 
ground connection since you easily can get 
a high- resistance ground. Further, many 
transistorized transceivers plain don't use the 
chassis for the negative battery connection. 

Next comes the antenna, of which there 
are three basic types: the bumper mount, the 
communications -style body mount (the kind 
the cops use) and the loaded -coil body mount 
which resembles a standard auto -radio an- 
tenna. 

Bumper mounts require bumper guards. 
Should a bumper mount stick out all by its 
lonesome, it's likely to shear off if you kiss 
bumpers while backing into a parking space. 
This mount needs the protection of a bumper 
guard and for maximum protection the 
mount must be as close as possible to the 
guard. Even this protective device will do you 
no good if the antenna is positioned on a part 
of the bumper that sticks out past the guards. 

Body mounts have their own special prob- 
lem: auto manufacturers. Car bodies are as 
thin as the makers can get away with and 
even the best body -mount installation is going 
to deform the metal at high speeds (like 20 
mph). The minimum amount of metal must 
be removed from under the body mount, but 
hacking away with a can opener or saw is not 

Microphone can be replaced with handset for max- 
imum convenience. Lifting handset from cradle 
cuts speaker, feeds audio into handset earpiece. 

73 

www.americanradiohistory.com

www.americanradiohistory.com


the way to do it. Cut 
the mounting hole with 
a radio chassis punch 
that produces a hole 
exactly the size spec- 
ified by the antenna manufacturer. Keep in 
mind that a punch only t/s in. oversize will 
remove a substantial part of the supporting 
metal. 

No matter how well you cut body holes, 
any hole in a late -model car reduces its trade - 
in value. Should this worry you, a loaded an- 
tenna body mount can be used. This mount 
resembles a standard car -radio antenna and 
can be left on the car at trade -in time. 

If you use a communications -style body 
mount or a bumper mount, invest a few extra 
dollars in a heavy -duty spring and a stiff 
whip. Most signal flutter is caused by soft 
springs and whips which allow the antenna 
to bend sharply at moderate to high speeds. 
Heavy -duty springs and whips, in contrast, 
keep the antenna almost vertical under most 
driving conditions. And don't be misled. A 
spring isn't meant to give under a small im- 
pact; it should protect only against shocks 
that literally would tear the antenna and 
mount off the car. 

For CBers with low garages and high 
whips, a device known as an easy-off or 
quick -release is a must. Placed between the 
whip and spring, it permits the whip to be 
removed with a flick of the wrist. 

Finally we come to the transmission line. 

CB SPECIAL 

IM101311LE MAGIC 
All too often it lies on 
the floor, g e t t i n g 
stepped on, tangled up 
with passengers' feet 
and legs or perhaps 

crimped under the back seat. But since the 
rest of the car wiring is hidden and protected. 
why not the transmission line? 

Cars ordinarily have a wiring channel from 
the firewall to the trunk which carries the 
manufacturer's wiring, and there's more than 
room enough in the channel for a coax cable 
as well. Usually the channel is under the door 
kickplates on the driver's side. Unscrew the 
metal kickplate from the front and rear doors 
and lay the cable in the channel or behind the 
wiring clips. 

If you can't get past the back seat, try un- 
folding a metal coat -hanger and jamming it 
past the seat fromothe trunk side. This done, 
you should be able to tape the coax to the 
hanger securely and carefully pull it through 
to the trunk. 

Make certain that the coax lies free of ob- 
stacles in the channel, then replace the kick - 
plates. End result of your labors should be 
an installation so good that even your best 
friend would be hard put to tell you where 
the coax is. 

If by chance the manufacturer has con- 
cealed the channel so skillfully that it can't 
be located, the coax often can be pushed un- 
der the kickplates. It then can be retained 
with short strips of tape. 

í 

Chassis punch Is required to cut hole for body - 
mount antenna. Punch makes hole to precise size, 
insures car will possess maximum trade -in value. 

Wiring channel can be exposed by removing front 
and rear door kick -plates. If present, channel 
offers ideal way to hide coax transmission line. 

k:le,tronies Illustrated 
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those 

TOTABLE TRANSCEIVERS 
By HANK FISCHER 

JUST a few years ago the term 'walkie- talkie" conjured up a certain 
picture every time is was heani -a picture ci a dogfaoe trudging 

along with a 40 -1b. transceiver strapped to his back. After the war came 
a civilian version of the famous two -way radio set but it was no more 
portable than its pappy and its ability to burn up expensive batteries was 
urimpaired. But, thanks to transistors, the modern walkie- talkie is a true 
m dget. It fits in a jacket pocket and it lunches modestly on a few penlight 
batteries or perhaps a 5) -cent transistor energizer. And a basic model 
can cost as little as $10 I:s new imagy;, has almost no relation to the old one. 

For the potential user who needs a rig with plea:y of sock, there even 
are full- feature 5 -watt walkie -talkies. Powered by a rechargeable nickel - 
cadmium battery that's good for nearly half a day's ccntinuous operation, 
these units are small and light enough to be tucked into a camper's 
knapsack. And somewhere in and between the two extremes are 
models designed for just about every purpose. 

But this superfluity presents a problem of 
its own. There are so many trans - 
ce_vers on the market that it's 
well -nigh impossible to 
determine which 
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TOTABLE TRANSCEIVERS 
one is for you. Should you need a rig that will 
transmit a few blocks, it would be silly to 
spend $100 when a $10 job would do. On 
the other hand, under -buying (purchasing a 
low -cost unit which simply won't put your 
voice where it's needed) also deserves a 
dunce cap. Only way you can determine 
which is the right model for you is by con- 
sidering carefully all the walkie- talkie types 
presently available. 

The basic walkie- talkie is the so- called 
license -free, 100 -milliwatt job. Any unit oper- 
ating on the CB frequencies with an input 
power of 100 mw or less to the last RF ampli- 
fier falls in the license -free category. These 
units can be used by anyone, regardless of 
age. But there is one catch: a CB license must 
be obtained if they are used to communicate 
with a licensed CB station. Matter of fact, all 
standard CB rules then apply. 

Bottom of the 100 -mw class starts at about 
$10. These low -price units usually have three 
transistors - occasionally four -and use a 

standard 9 -volt transistor -radio battery. 
Though they fall under regulations govern- 
ing 100 -mw units, their input power usually 
checks out more in the neighborhood of 30 
mw. This results in a reliable working range 
of two or three city blocks or roughly a 
quarter -mile. (Some units claim a range of 
3/4 -mile or more and this is possible -if the 
two units happen to be on adjoining moun- 
tain peaks.) 

The transistors in 
these units double in 
the receive mode as 
a superregenerative 
receiver having good 
sensitivity but vir- 
tually no selectivity. 
More often than not, 
the ability of those 
sets to reject adja- 
cent- channel inter- 
ference is so poor 
that a strong signal 
on any of the 23 CB 
channels will be 
heard. But don't pass 

A QUICK LOOK AT WHAT'S WHAT 
100 -mw TRANSCEIVERS 

Company Model Price Special Features * 
Allied Radio Knight C -100 $8.88 R/K 

Knight C -555 17.88 K 
24SC161 -G 35.95 BCB radio 
24SC 175 -G 33.95 N 
24SC162 -G 59.95/pr. Battery- condition indicator 

American Character Ranger 
Cadre C -60 59.95 NB 
Concord TG -093 
Electrosolids Spacephone S -2100 9.95 R/K 

Spacephone MK II 15.95 R 
EICO 59.95 NC /K 
Fannon FCB-9 64.95 
Hallicrafters CB -6 59.95 

CB-II 79.95/ pr. 
Heathkit GW -31 19.95 R/K 

GW -21 49.95 N /S /K 
Johnson Personal Messenger 109.50 N /S /NB 
Lafayette HA -70A 10.95 R 

HA -85 19.95 
HE-29C 25.95 
HA -60 33.95 Separate mike and speaker 
HE -100 39.95 S /Separate mike and speaker 

Magnavox WT-101 49.50 
Matsushita Panasonic T -1 129.95/pr. 
Midland Triumph 10 34.95 
Olson RA -639 9.99 R 

RA -638 29.99 
RA -645 32.95 

Philmore WT -3 11.50 R 

Portophone TC -95 39.95 
Radio Shack 60 -3030 9.90 R 

TRC-I 21.95 
TRC -2 29.95 
TRC -3 37.95 N/S 

Ross 200 69.50 
Sony CB-106 149.95 
Toshiba ZS -2161A 
Vangard Mark I 59.98 R /4- channel 
WRL WT -100 10.95 R 

Spacemate 34.95 
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the walkie- talkies by on the grounds that 
they're little more than toys. For short -range 
work in an area of low CB activity -in open 
country or on a farm, say -they are con- 
venient, efficient and have low upkeep (bat- 
tery cost). 

Next price class is $20 to $30 and here 
things get a bit sticky. Reason is that the 
manufacturer usually offers an improvement 
in the transmitter or receiver, though rarely 
in both. Most common improvement is in the 
receiver; instead of the easily jammed super - 
regen, a simple superheterodyne circuit is 

used. And while this isn't much better than 
the superregen, selectivity is improved to the 
point that only signals on channels immedi- 
ately adjacent to the one you are using likely 
will cause interference. For units at the top 
of this price range, you are entitled to expect 
a receiver with at least two IF amplifiers and 
possibly an RF stage. 

As for the transmitter, that is a steed in 
another stable. At the $20 to $25 price level, 
the transmitter is perhaps a shade better than 
that in the ten -buck versions. But most of the 
extra money has gone into the receiver, leav- 

ing a transmitter with 
an input of 25, 60 or 
maybe 100 mw. (At 
the $25 level and be- 
yond the transmitter 
likely will run the full 
100 -mw input.) 

As a rule of 
thumb, a transmitter 
using two transistors 
is superior to one 
with but a single 
transistor. The extra 
transistor usually 
means a higher input 
power or a better 
match between transmitter and antenna. 
However, never sacrifice the transmitter for 
the receiver. In other words, if the choice 
ever is between a two -transistor transmitter 
and a double -IF- plus -RF receiver, by all 
means go for the unit with the better receiver. 
The old if -you- can't - hear -'em- you -can't- 
work-'em rule applies even to walkie- talkies. 

Between $35 and $60 you've a right to ex- 
pect hot performance in both transmitter and 

IN TOTABLE TRANSCEIVERS 

HIGHER -POWER TRANSCEIVERS 

Company Model Price RF Watts Special Features * 

Allied Radio Knight KG -4000A $59.95 I N /S /NB /K 
Cadre C -75 99.95 1.5 N /S /NB /2- channel 
Hallicrafters CB -8 99.95 NC /N /S /2- channel 
Heathkit GW -52 79.45 1 N /S /NC /K 
Lafayette HE -75 59.95 I N /S /NB 

HA -150 79.95 I N /S /2- channel 
HA- 300 99.95 2 N /S /NC /2- channel 

Johnson Personal Messenger 129.50 1.5 N /S /NB 
Midland 13 -133 89.50 1 N /S /2- channel 
Osborne Duo -Corn 120 129.50 I N /S /NB 
Radio Shack 21 -1137 79.95 I N /S /2- channel /BCB radio 
Raytheon TWR6 118.88 2 N /S /NC /2- channel 
Telcon I N /S /2- channel 
Webster WT -2 119.50 2 N /S /NC /2- channel 
Vangard Mark II 79.98 0.2 4- channel 

FULL -FEATURE 5 -WATT TRANSCEIVERS 

Company Model Price Power Source Channels 

Cadre 525A $249.95 Built -in battery 5 
520A 69.95 2VDC 5 

SISA 85.00 2VDC, 117VAC 5 

510A 99.95 2VDC, II7VAC 5T, 23R 
Hallicrafters CB -10 49.50 2VDC 5 
Lafayette 1iB -500 39.50 2VDC, 117VAC O" 12T, 23R 
Johnson Messenger III 89.50 2VDC, 117VAC O" II 
Raytheon Ray -Tel 79.50 2VDC, I I7VAC O" II 
Webster 550 79.50 2VDC, I I7VAC O** 11 

*Special Features Key: K -kit (wired versions usually available), S- squelch, N -noise limiter, 
NC- nickel -cadmium battery, NB- nickel- cadmium battery or drycell, R- regenerative receiver. 

O **- optional 117VAC power supply available. 
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TOTABLE TRANSCEIVERS 
receiver. This is the price range where the 
numbers gambit comes into play; one unit 
lays claim to ten transistors while another 
claims 11 transistors, three diodes. Point is 
that numbers have nothing to do with per- 
formance unless you know what circuits they 
buy. 

At the top of this price range your money 
should give you a transmitter with at least 
two transistors, a receiver with two IF stages 
and an RF amplifier and probably a few 
extras like an earphone outlet and maybe a 
noise limiter. A noise limiter, by the way, is 
a must if you expect to use the walkie- talkie 
near heavy traffic. Otherwise, ignition noise 
will all but drown the strongest of signals. 

Prices on the 100 -mw rigs more or less are 
a free -for -all. Until mid -1964 the 100 -mw 
units seemed to be priced at whatever the 
traffic would bear. A multitude of imported 
models was sold under various brand names 
and at prices which depended on who made 
the purchase and where. It wasn't unusual to 
find walkie- talkies with the same guts but 
different cases selling for anything from $40 
to $80. But fierce competition, particularly 
from the " major mail -order distributors, 
forced prices down to where they belong. 

Result is that top -of- 
the -line units now go 
for about $50. 

With the drop in 
price came a change 
in styling, though the 
units offered vir- 
tually the same 
equipment in new 
cabinets. But many 
models still are float- 

1 

'c- ing around with price 
', tags in the $80 -$100 

range and not all are 
sharply discounted. 
It therefore pays to c_ be wary of any 100- 

it 

mw unit priced 
higher than $50, give 
or take a few bucks. 
Most offer nothing 
extra in perform- 
ance. 

There is one ex- 
ception to this $50 

rule, however. Units 
which utilize a nickel - 
cad battery often must 
exceed the $50 price for 
the simple reason that 
such batteries are ex- 
pensive. But since they 
are rechargeable, you'll 
have no need to buy new 
batteries. If you find the 
rechargeable - battery 
feature an important 
convenience, by all 
means spend the extra 
money. 

When extended range 
and superior perform- 
ance are required, a li- 
censed walkie- talkie is 
the answer. The licensed 
units run 1 to 5 watts 
input so the user necessarily must obtain a 
Class -D CB license. 

There are two basic groups of high -power 
walkie- talkies. The first is the hand -held 
models which include anything with a built -in 
telescopic antenna and a battery compart- 
ment. Depending on the model, they have an 
input power of 1 to 3 watts. Most also are 
full- feature; that is, they have all the features 
of the standard 5 -watt CB gear:. noise limiter, 
squelch, excellent sensitivity and selectivity 
and good receive and transmit audio quality. 

In open country such units have a reliable 
working range of up to 5 miles, sometimes 
10. In congested cities where 100 -mw units 
are stopped cold at four or five blocks, these 
powerhouses often prove capable of a solid 
half -to -a- full -mile range. All present models 
have built -in or optional nickel -cad batteries, 
and some models permit instantaneous 
switching between nickel -cad and standard 
flashlight types. (Should a nickel -cad poop 
out in the field, you can throw in flashlight 
batteries.) 

Where the absolute maximum in portable 
performance is required, an all- transistor, 
full- feature, 5 -watt transceiver is the answer. 
These units give performance almost identical 
to that of tube transceivers, though they re- 
quire an amp from the power source. They 
work off any 12 -volt battery and a small 
pocket -size nickel -cad pack will power one 
for four or more hours of continuous oper- 
ation. 

Working range, [Continued on page 116] 
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Straight talk about 
TALK POWER 

ONE TOPIC hams and CBers forever are 
mulling over is a little something called 

talk power. Transmitters with lots of talk 
power are referred to in glowing terms. Rigs 
that lack talk power are modified until they 
have this magic extra. 

But what exactly is talk power? There is 
no known test to determine when or where 
it exists. It can't be measured with instru- 
ments and it can't be specified in figures (no 
one we know claims a transmitter with a talk 
power of 50 %, 100% or any other quantity, 
odd or even). Yet we all know this splendid 
something exists. 

The TV commercial that comes on like the 
roar of a .45 is talk power. (No, the engineer 
doesn't crank up the commercial's volume - 
the commercial peaks at the same 85% mod- 
ulation level as the program.) The CB signal 
that can be heard when there is no carrier pre- 
sent also is talk power. In short, there is 
something called talk power whether it can 
be measured or not. 

The word hear is the key to understanding 
talk power. For, though it's hard to pin down, 
talk power might be defined as a combination 
of voice and modulator characteristics that 
delivers an overpowering sound to the re- 
ceiving operator's ear. It encompasses many 
things, from the operator's voice character- 
istics to the modulator's frequency response. 
And talk power starts with the voice. 

Fig. 1. Though most of 
the power in the av- 
erage person's speak- 
ing voice falls in the 
frequency range below 
500 cycles per second, 
these frequencies con- 
tribute little to intelligi- 
bility. Fully 80% of the 
sounds that make 
speech understandable 
lie in the frequency 
range above 500 cycles. 

May, 1965 

By F. DAVID HERMAN 

As you can see from Fig. 1, an average 
voice is anything but flat when charted on 
a sheet of graph paper. All frequencies don't 
come out with the same intensity any more 
than all boxers pack the same kind of punch. 
Maximum voice power occurs in the range 
of about 200 to 500 cycles and falls off 
sharply above about 500 cycles. 

The intelligence bar in Fig. 1 reveals some- 
thing else of interest: 80% of the intelligence 
occurs in the frequency range between 500 
cycles and 5 kc. And here's the real clincher: 
more than 50% of the voice's power is used 
for the frequencies below 500 cycles, yet 
these same frequencies contain only 10% of 
the intelligence. 

What this really means is that fully 50% 
of our power is being used to transmit natu- 
ralness, that quality by which we recognize 
who is speaking. Further, if our voice is ap- 
plied to a modulator system which reproduces 
(transmits) the sound exactly as spoken, the 
intelligence- carrying frequencies -centered 
on 2 kc -will be at a modulation level of 
approximately 30 %a. Now this might be great 
hi -fi modulation but in communications we 
aren't interested in fidelity. What we are 
interested in is getting those intelligence fre- 
quencies into the receiving operator's ear so 
he can understand what's being said. 

This being the case, suppose we alter the 
frequency response of the modulator or the 
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TALK POWER 
microphone so that we attenuate frequencies 
below 500 cycles. Having done so, we now 
can apply all the modulating power formerly 
used for the low frequencies to the intelli- 
gence frequencies. And with proper modu- 
lator design the intelligence frequencies can 
be' boosted 6db. Our transmitted sound now 
will resemble Fig. 2, where the intelligence 
frequencies are at almost 100% modulation. 

End result of this move is an increase in 
talk power. Place two identical transmitters 
side by side -one with a so- called hi -fi modu- 
lator and one with frequency correction - 
and you won't have to be shown the differ- 
ence. Let the signals fall into about the noise 
level and the frequency- corrected modulator 
still will be readable. The hi -fi modulator, in 
contrast, will be able just barely to get a word 
through now and then. 

Talk power also depends on the average 
voice energy, an old concept never fully ap- 
preciated until low -power transceivers be- 
came popular. As shown in Fig. 3 the human 
voice has two components, peak power and 
average power. And while peak power deter- 
mines percentage of modulation, the ear itself 
responds only to average power -which is 
some 6 to 10db less than the peak power 
level. In other words, when the transmitter is 
100% modulated, the ear hears 50% or 
less modulation. 

Just in case you're confused by this peak - 
vs- average power bit, let's take time out to 
explain. 

You know that when you build a power 
supply you rectify an AC voltage to get a 
DC voltage which can do work. If you rec- 
tify, say, a 100 -volt -rms sine wave, you get 
a series of pulses, each having a peak of 141 

Fig. 2. Since those fre- 
quencies most neces- 
sary for intelligibility 
fall off markedly in the 
average speaking 
voice, boosting this 
band of frequencies can 
make communicating 
easier. A 6db /octave 
boost applied above 
1,000 cycles will keep 
them at or near the 
100% modulation mark. 

8() 

volts. You then smooth out the peaks with a 
filter to get a DC voltage which can do work, 
such as power an amplifier. 

Under normal conditions, the DC voltage 
always is less than the AC peak. For, though 
you started out with a high peak voltage, the 
actual working voltage never measures up 
to the peak. Same thing with the human 
voice. Though the human voice has a peak 
power, the actual working power -the power 
that stimulates the ear -is 6 to 10db less 
than the peak power. This working voice 
power is called the average power. 

It should be obvious at this point that 
eliminating peaks will permit the average 
voice power to determine the modulation 
percentage. And a clipper is just the device 
we need to eliminate the peak power. For 
proof, take a look at Fig. 4. It shows the 
same voice power as Fig. 3 but with 6db 
of clipping. Note that a ceiling has been 
created beyond which voice power cannot go. 

If extra amplification is applied to the 
microphone signal, the clipping level -which 
was the old average power of 50% -now 
can be raised to the 100% modulationpoint. 
This stacks up as a 6db increase in talk 
power, though the receiving operator knows 
only that the signal sounds louder. 

An interesting side effect of clipping is 
the simulation of increased RF power output 
without the disadvantage of increased RF. 
When 6db clipping is employed, the receiving 
operator actually hears a 6db increase in 
volume. On the other hand, if clipping isn't 
used and the RF power is increased 6db in- 
stead, the receiving operator won't hear a 6db 
increase. The receiver's automatic volume 
control (AVC) will take up most of the 6db 
power gain and the receiving operator will 
hear a change of only 2 or 3db. 

Another means of increasing talk power 
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Fig. 3. Still another way 
human speech stacks 
the tables against in- 
telligibility lies in the 
difference between 
peak and average voice 
powers. Though voice 
power peaks determine 
the per cent modulation, 
the ear responds to the 
average power, which 
runs some 6 to 10db be- 
low peak -power levels. 

CB SPECIAL 

loo 

5 

ae 

is through the use of speech compression. 
When a person speaks, some words and syl- 
lables always are louder than others. Fact is, 
the voice level in any normal conversation 
varies over a wide range. For example, try 
saying the phrase: "They are going." Note 
that however you emphasize the words, one 
usually is stronger than the other two and 
that it's almost impossible to say all three 
words with the same intensity. This variation 
in level is called dynamic range. 

Since a transmitter is adjusted for 100% 
modulation on the loudest sounds, a consider- 
able part of the modulation is composed of 
weaker sounds. But by using a compression 
amplifier, much of the dynamic range can 
be compressed so there are no strong and 
weak sounds -only strong and nearly- strong 
sounds. 

Most compression devices rely on variable - 
gain amplifiers. Normally the amplifier works 
at full gain so the weak sounds get full ampli- 
fication. Should you raise your voice above 
a preset level, the amplifier gain is reduced. 
And the louder you speak the more the gain 
is reduced. 

It's important not to confuse compression 
and limiting (which is a form of compres- 
sion) with clipping. A clipper works on each 

SEVERAL CYCLES VO /CE POWER 

FIG 3 

PEAK VOICE 
POWER 

AVERAGE VOICE 
POWER 

(CLIPPING LEVEL) 

peak, establishing a ceiling beyond which 
the sound level cannot pass. A compressor, 
in contrast, works over a long time base - 
several syllables -and adjusts only relative 
level. It doesn't establish a ceiling, since a 
sudden peak of voice power can go right 
through the compressor without a reduction 
in gain. 

If we compare a straight modulator /mi- 
crophone setup against all the voice correction 
which gives that magic something called talk 
power, we get a clearer picture of exactly 
what talk power is. First, we can pick up 
at least 6db talk power with frequency cor- 
rection of the intelligence frequencies. Add 
another 6 to 10db through clipping and we 
get a whopping increase of at least 12db in 
talk power. Or toss in compression, and you 
can shrink the dynamic range 20 to 30db 
before intelligence falls off. But remember 
that all of this bonus shows up in the way 
things sound to the receiving operator. The 
transmitter's modulation meter still will in- 
dicate the same 85% to 100% modulation. 

No matter how you increase talk power, 
you'll never find a modulation meter which 
will show it. Only your best friend -the re- 
ceiving operator -can tell you where the 
difference lies. -- 

100 
AVERAGE VOICE 

POWER 
(CLIPPING LEVEL) 
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SEVERAL CYCLES VO /CE RORER 

FIG 4 

Fig. 4. Since the ear 
really does not require 
voice power peaks. in- 
telligibility can be im- 
proved by clipping 
them. Reason is that the 
intelligence - carrying 
average power levels 
then can be brought to 
the 100% modulation 
mark without danger of 
overmodulating the 
transmitter involved. 

81 

www.americanradiohistory.com

www.americanradiohistory.com


KIT 

E1 
REPORT 

DOUB[ECON VERSION 

CB IRANSCEI VER 

KIT: FICO 777 CB Transceiver 
MANUFACTURER: Electronic Instrument Co. Inc., 

131 -01 39th Ave., Flushing, N.Y. 11352 
PRICE: $99.95, kit; $149.95, factory-wired 
CONSTRUCTION TIME: about 25 hours 

ASSEMBLING a CB transceiver is some- 
thing we suspect a good many non -CB 

hobbyists would like to see required of every 
CBer. The thinking would be that a CBer 
might familiarize himself with electronic 
components and circuits. Then, too, in the 
process he would learn something about 
what's inside his own gear. 

In the CB transceiver which it has dubbed 
the 777, EICO has come up with a kit any 
CBer might want to build. For, though it 
contains tubes rather than transistors, it in- 
corporates most features found in third -gen- 
eration CB equipment. A dual- conversion re- 
ceiver with a 262 -kc second IF reduces ad- 
jacent- channel interference to a minimum. 
And the rear of the chassis includes a jack for 
connecting a selective -call device (though the 
manuals fail to specify which unit the de- 
signers may have had in mind). 

The power supply is the usual three -way 
type in that the rig will operate on 6VDC, 
12VDC or 117VAC. The transmitter offers 
six crystal -controlled channels, while the re- 
ceiver can be crystal -controlled on six chan- 
nels or variable -tuned throughout all 23 on 
the band. A channel -spotting switch is pro- 
vided, as well as the usual S- meter. 

To comply with FCC regulations, which 

prohibit unlicensed technicians from making 
adjustments in the transmitter oscillator 
(which well could result in off -frequency op- 
eration), the oscillator and final RF ampli- 
fier are supplied not only prewired but sealed. 

EICO supplies two manuals for this par- 
ticular kit, splitting assembly and operation 
right down the middle. The rig first is as- 
sembled, following instructions in the assem- 
bly manual. It then is aligned and operated, 
as detailed in the operation manual. 

Construction. Putting the unit together took 
our careful though experienced builder about 
25 hours. Approximately two of these hours 
were spent in unpacking and identifying 
parts. All proved present and accounted for 
with the exception of one tube shield. Even 
so, some of this time might have been saved 
had the parts list been specific enough to en- 
able positive identification of each part. 
Further, while parts were packed carefully, 
they also were packaged illogically. There just 
didn't seem to be any connection between 
what was in a particular bag and its use or 
place in the circuit. 

About four hours of the total time men- 
tioned were given to mechanical assembly, 
which seems about right for a rig of this com- 
plexity. 

The assembly manual was relatively easy 
to follow, though a lot of the wiring and me- 
chanical steps seemed unnecessarily difficult. 
In addition, this manual proved to contain a 
number of small errors, some of which con- 
tradicted the schematic. The pictorial dia- 
gram identified as Fig. 20, for example, shows 
at least one connection to terminal strip TB5 
which is at variance with the schematic. We 

. assumed the schematic was correct and fol= 
lowed it whenever there was a choice. 

Other errors' in the manual seemed so 
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minor that it was difficult to understand how 
they could have been committed, given rea- 
sonable care. As a case in point, tube V4 is 
identified throughout as a 6EK8. To our 
knowledge, no such tube exists, and it is ob- 
vious that EICO intended to call out a 6KE8, 
which is the tube supplied. (An addendum 
sheet corrects this error on a page of the op- 
erating manual, though the designation also 
appears on the schematic and elsewhere.) 

Assembly finished, we turned to the opera- 
tion manual, only to discover that EICO had 
not supplied the few essentials needed for 
checkout and alignment. In addition to the 
missing shield mentioned earlier, there was 
no UHF connector or dummy load for trans- 
mitter check -out. No receive crystal or align- 
ment tool was furnished, either, nor was the 
Switchcraft 470 tiny plug present which the 
transmitter check -out instructions call for. 

How It Performed. The rig worked well 
the first time we turned it on. Only problem 
we experienced was with the spotting switch, 
which didn't seem to work at all as intended. 
It indicated several spots on the band and left 
it up to us to figure out which was strongest. 
We proved wrong roughly 50 per cent of the 
time. We also proved unable to determine the 
cause of this malfunction, though we suspect 
a wiring error was at fault. 

The pi -net output on the 777's transmitter 
delivered slightly over 2.5 watts both into a 
dummy load and into an antenna, which 

speaks well for the ability of the net to match 
most any load. Modulation is limited to 100 
per cent in compliance with FCC regulations, 
and the limiting proved effective. 

Microphone gain seems to be preset for an 
average voice speaking close into the mike. 
This feature presumably is aimed at the mo- 
bile CBer who, after all, normally does close - 
talk. However, the more relaxed atmosphere 
of a base station well might result in greater 
mouth -to- microphone distance and conse- 
quent under -modulation. Simulated tests con- 
ducted with this factor in mind resulted in 
modulation levels under 50 per cent. 

Though the receiver section has a usable 
sensitivity of better than 1 µv, it also proved 
to have a high apparent noise level. This 
tended to interfere with intelligibility on ex- 
tremely weak signals. 

Unlike some other of the newer CB rigs, 
the 777 has no crystal socket on its front 
panel. However, a quick- release trap door on 
the right side of the unit exposes both the 
transmit and receive crystal sockets for four 
of the six crystal -controlled channels. 

Summing up, the 777 proved to be a com- 
pact unit that looks as though it's built to 
last. Its technical design also proved good and 
its performance was more than adequate. Our 
only reservations about an inexperienced 
CBer putting it together stem from the fact 
that the assembly manual isn't as accurate as 
it should be. - 

Fully wired transceiver. Socket to right of coax Wiring is point -to -point but transceiver is rugged 
connector is for optional selective call accessory, enough to withstand plenty of rough treatment. 
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BEGINNERS 

PAGE 
Tubeless Power 

PRACTICALLY all electronic devices 
need DC for operation. Portable radios 

get DC from batteries. But other electronic 
equipment uses rectifiers to make DC from 
AC. Let's see how four semiconductor rec- 
tifier circuits do this job. 

The simplest rectifier is the half -wave type 
(top schematic). Because the diode conducts 
only when its anode (arrowhead) is positive, 
only the top, or positive, half of the AC cycle 
gets through. This gives us DC, a flow of 
current in one direction only. But it's 60 
rough pulses of DC per 
second -a far cry from 
useful smooth DC. 

A full -wave rectifier with 
a transformer and a second 
diode produces smoother 
DC. When AC is applied, 
the top half of the second- 
ary is positive with respect 
to center tap (ground) for 
the first half of a cycle. 
Electrons then flow out of 
the center tap, through the 
load (not shown) at the 
output terminals, through 
the top diode and back to 
the top of the secondary. 

This produces the DC 
pulse with the uncircled + 
sign in it. During the next 
half of the cycle the trans- 
former polarities are shown 
circled and the bottom half 
of the secondary is positive 
with respect to the 
grounded center tap. Elec- 
trons now flow out of the 
center tap, through the load 
and back to the trans- 
former through the lower 
diode. Thus, we've put the 
lower half of the cycle (cir- 
cled + sign) to use. The 
output is smoother because 
there are twice as many 

for every complete cycle of AC input. 
In the full -wave doubler, assume that the 

AC is positive at diode A's anode as shown. 
Electrons will now flow from the negative 
side of the line up through Cl, charging it 
with the polarities shown, through diode A 
and back to the positive side of the line. Dur- 
ing the next half of the cycle, the polarity 
markings on the input leads are reversed. 
Electrons now flow in through diode B, up 
through C2, charging it with the polarities 
shown, and out through the bottom input 

line. Since Cl and C2 are 
in series, the voltages 
across them add. 

When the top of the sec- 
ondary of the full -wave 
bridge rectifier is positive, 
electrons will flow up 
through diode C, out 
through the ground con- 
nection, up through the 
500 -ohm pot, then through 
diode A to the top of the 
transformer. 

During the next half of 
the cycle, polarities on the 
secondary change and elec- 
trons flow down through 
diode D. 

The output of the full - 
wave bridge looks like the 
output of the full -wave rec- 
tifier. The 500 -mf capaci- 
tor smooths the DC by dis- 
charging between pulses. 
Although the transformer 
is rated at 6.3 V, the DC 
output is higher. Reason is, 
the 6.3 V rating is rms, but 
the capacitor charges to 
the AC peak. The full - 
wave bridge will power a 
transistor radio. Adjust the 
pot for proper voltage with 
the radio tuned between 
stations. H. B. Morris J-- 
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A PRACTICAL 

TRANSISTOR 
IGNITION 
... for better engine performance at 

low cost and for long -term reliability. 

By WALT HENRY and WOODY POPE 

OVER the past several years we at EI have 
been telling readers that we intend to 

publish an article on how to build and install 
a transistor ignition (TI) system for cars 
when such a project appears practical. In the 
beginning, TI's required special and expen- 
sive components that made them impractical 
from a cost -performance standpoint. 

Happily, new circuit designs and compo- 
nents now have reduced both the cost of TI's 
and the need for special parts. We now pre- 
sent what we consider the most practical T1 

currently possible, taking into account con- 
struction and reliability. 

Should you install a TI in your car? The 
answer is not an automatic yes-or no. The 
benefits from T1 go like this: point and plug 
life are increased many -fold; engine efficiency 
is improved, giving you slightly better gas 
mileage; idling is smoother and cold -weather 
starts are easier. 

For the real car fanatic, there are some 
additional glories in a TI. At extreme high- 
speed driving, ignition tends to break up and 
the engine misses with a conventional system. 
With a TI, ignition and engine operation are 
smooth right up to the top of the speedom- 
eter. This is important to racing cars (all of 
which are equipped with TI's) -or if you 
plan to cruise regularly around 100 mph. 

The disadvantages of TI's are not often 
discussed. For the more expensive TI's you 
can blow $50 (or much more) for an in- 
stallation. For this money, you can buy a lot 

'of points, plugs and fuel so it will take a long 
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time to get back your investment. 
Two other disadvantages we discovered in 

our research are not so well known. A TI, 
we found, consumes about twice as much 
power as a conventional system. An average 
ignition draws about 5 amps, a TI will draw 
about 9 A (figuring a 50 per cent duty cycle, 
the comparison is roughly 30 watts average 
for conventional, 55 watts average for TI). 
The meaning here is clear; your generator 
or alternator, battery and voltage regulator 
must be kept in top -flight condition with a TI. 

The final problem we discovered con- 
cerned servicing. We found, unfortunately, 
that the average garage mechanic knows lit- 
tle about TI's. If you have ignition troubles 
he's likely to rip out everything which he 
considers junk and reconvert your car to 
conventional ignition. 

If your engine is tuned up before a TI 
installation, you won't notice a change in per- 
formance except, perhaps, at high speeds. 
Also, there will not be an immediate change 
in gas mileage. 

But once the engine is tuned up it will stay 
that way much longer because point current 

is greatly reduced. And longer point life 
keeps your engine timed correctly longer. 
This gives you more thorough consumption 
of fuel, which effectively increases gas mile- 
age. Because the coil in conventional ignition 
systems does not produce a fast rise time 

Fig. 1- Underside of our TI. Resistors R1 and R4 
are mounted at the left, away from transistors. 
Terminal strip is mounted on bracket at right. 

Fig. 2 -Our TI was 
built on a finned 
heat sink, on the 
sides of which were 
attached brackets 
for mounting resis. 
tors Rl, R4 and the 
terminal strip. You 
can build a heat 
sink resembling this 
one with a piece of 
10)(W/8-inch-thick 
aluminum. Be sure 
Q1, Q2 and SRl are 
insulated from sink 
with mica washers. 
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when developing the 
spark, more energy is 
needed to produce a 
spark. Special TI coils, 
such as ours, produce a 
fast rise time, which 
gives you longer plug 
life and less plug foul- 
ing. 

The secret of our TI's 
high reliability and op- 
eration without a zener 
diode is in the mode of 
operation of transistor 
Q2. This transistor, 

which switches the coil current instead of 
the points, is connected in what is called a 
common -base configuration. In this mode the 
breakdown voltage rating between its col- 
lector and base junction (BVcbo) will not 
fall, or derate, at high collector, voltage and 
current. This is just the opposite of what will 
happen if a transistor is operated as a switch 
in the common- emitter mode (see transistor 
Q1 as an example), as is the case in many 
commercial TI's. In the common- emitter 
configuration, the breakdown voltage rating 
between the collector and emitter (BVceo) 
decreases as collector current increases. 

Ratings on transistor data sheets are given 
for collector currents of only a few ma, while 
TI's usually switch in the neighborhood of 
10 amps. This 10 A continues to flow for a 
short time after the points open. And when 
the points open there is both high voltage 
(kicked back by the coil) and high current 
across the transistor at the same time. This 
will cause a transistor in the common -emitter 
mode to break down. The breakdown lasts 
for only a short time and does not cause the 
transistor to fail immediately. 

But over a long period failure will result. 
A zener across the emitter and collector of 
common- emitter -connected switching tran- 
sistors reduces the high kickback voltage but 
it also reduces voltage to the coil. The zener 
also prevents damage to the TI if the dis- 
tributor wire is removed. (The distributor 
wire in our TI can be removed without caus- 
ing trouble.) But because Q2 is connected in 
the common -base mode in our TI, it will 
stand up under the high current/ voltage 
condition when the points open -and with- 
out a zener. 

Transistor QI is required to obtain current 
gain because transistor Q2 has only unity 
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TO STARTER SOLENOID 

COLD START 
LUG +12v 

FROM CAR BATTERY 

Fig. 3 -For better cold- weather starts, add 
this relay (Guardian type 905- 2C- 12VDC) to 
short out ballast resistor RS temporarily. 

TROUBLESHOOTING 
Symptom Cause Check 

Hard starting 
but engine runs 

91,92 not 
saturating 

Coil current. 
RI and R4 for 

correct resistance 

Incorrect engine 
timing 

Set timing in ac- 
cordance with in- 
structions in car 
service manual 

Engine will 
not start 

QI,Q2 shorted Replace 

SRI open 
Replace or short 

out until it 
can be replaced 

Engine runs but 
misses under load 

Dwell angle 
incorrect 

Set dwell angle 
correctly 

Cracked dis- 
tributor cap 

Replace 

Bad or cracked 
ignition wires 

Replace 

VOLTAGE TABLE 

Condition Component VOM reading 
across component 

Points open SRI 0.5 to 0.6 V 

Points closed 
R5 0 V 

SRI 0.7 to 1.0 V 

QI or Q2 col- 
lector to emit- 

ter 

less than 0.7 V 

TI Approx. 2.0 V 

R5 - Approx. 61/2 V 

POINTS 
(DISTRIBUTOR) 

Fig. 4-TI schematic. Since switching transistor 
Q2 is in common -base configuration, it can handle 
high voltage and current from base to collector 
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TO STARTER 
SOLENOID 

CAR /FROM 
BATTERY ATTERY I 

AIM 
r r +I2V I 

SHEET J 
IGNITION SWITCH 

a 

GND 

3 14 2 

- i i i + -rr I 

METAL 
SCREW 

DISTRIBUTOR 

HIGH VOLTAGE 

R5 

BALLAST 
RESISTOR 

LEAD-111116.11K 
PRESTOLITE 

P5 -56 
IGNITION COIL 

t 

44' 

l=l,! 

tit 

ND 

Fig. 5- Installation diagram. Wire from lug 1 to distributor can be No. 20. All other wiring 
should be at least No. 16. Use lugs, rather than solder, to connect wires to ballast resistor R5. 

current gain in the common -base mode. Q1 
does not have a high voltage rating since it 
switches only Q2's emitter current and not 
the coil current. (And there is no coil kick- 
back voltage across it.) 

The layout of the TI's parts isn't criti- 
cal but Q1, Q2 and SRI must be mounted on 
an aluminum heat sink whose area is at least 
60 square inches. A finned heat -sink such as 
the one we show is preferred. Further con- 
struction details are in the captions. 

Installation. The capacitor across your 
points may or may not be removed -as you 
wish. Use factory- recommended settings for 
points and timing. Plug points may be opened 
to .050 inches for extended life. We suggest 
replacing graphite string -type ignition wire 
with copper- conductor ignition wire. 

Adjust R5's slider so its full resistance is 

in the circuit. Now, disconnect the lead be- 
tween the coil and R5 and connect a 10 -A 
DC ammeter in its place. Turn the ignition 
switch on but do not start the engine. Adjust 
R5's slider so the current is 81/2 A, then re- 
connect the wiring. If there is no indication 
on the ammeter, ground the lead going to the 
distributor and set R5 so the current is 81/2 A. 
If an ammeter isn't available, adjust R5's 
slider so .75 ohms is in the circuit. Hit the 
starter. If the engine doesn't start immedi- 
ately, check your wiring. 

For six -volt negative -ground cars, change 
RI to 10 ohms and R5 to 5 ohms. Their 
wattage ratings must be the same. R5 should 
he adjusted for a coil current of 8 A when 
the engine is not running. 

May, 1965 

Fig. 6- Installation in car. Note how heat sink 
is mounted to permit air circulation. Ballast re- 
sistor 1:15 is mounted for away, at the lower right. 

PARTS LIST 
Q1- 2N1558A transistor (Motorola) 
Q2- 2N1970 transistor (Motorola, Delco) 
R1 -20 ohm, 10 watt wirewound resistor 
R2 -39 ohm, 2 watt resistor 
R3 -220 ohm, 2 watt resistor 
R4 -10 ohm, 10 watt wirewound resistor 
R5 -1 ohm, 75 watt adjustable wirewound 

resistor (IRC type 5EA or equivalent) 
SRI- Silicon power rectifier; 12 A, 50 Ply, 

stud mount (Lafayette 19 G 5003 or equiv.) Tl- Ignition coil; 320:1 (Prestolite Transig- 
niter No. P5 -56. Write to the Prestolite Co., 
Toledo, Ohio, for a copy of its Authorized 
Service Station Directory which lists firms 
from whom the coil can be obtained. 

Misc. -Mounting kit for Q1 (Allied Stock No. 
MK -15, 230 plus postage, mica washers for 
Q2 and SRI, heat sink (Wakefield engineer- 
ing No. NC423K Newark Electronics Stock 
No. 58F511, $3.85 plus postage.) 
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111111MsoYakibt_ .- 
GOOD READING 

THE RADIO AMA i L UR'S HAND- 
BOOK. By A. Frederick Collins. Revised 

by Robert Hertzberg. Thomas Y. Crowell, 
New York. 374 pages. $4.95 

If this book isn't the potential ham's bible 
by now, it's about as close as any ever will 
get. This latest edition, the eleventh, has been 
updated by Bob Hertzberg (who needs no in- 
troduction to EI readers) and it's more val- 
uable than ever. 

Among other things, a chapter on solid - 
state devices now has been included. And 
the book's well -proven combination of theory 
and practice has been 
bolstered by a new and 
ultra -readable format. 
Any minor topic not 
covered in the text can 
be found in one of the 
appendices, and there's 
a glossary of electronic 
terms no ham should be 
without. 

CLOSED - CIRCUIT 
TELEVISION 

HANDBOOK. By Leon 
A. Wortman. Howard 
Sams & Bobbs- Merrill, 
New York & Indianap- 
olis. 286 pages. $6.95 

This volume is timely 
by any standard, since 
closed- circuit TV- 
from the operating am- 
phitheater through the 
grade -school classroom 
to the apartment -house 
corridor -is an increas- 
ingly important part of today's world. Its au- 
thor has been writing about electronics for 
nigh onto a quarter -century. And he not only 
knows CCTV but covers his subject like the 
proverbial blanket, organizing his material 
well and discussing application upon appli- 
cation. 

A final chapter on servicing, if not all - 
inclusive, serves as a good primer for those 
who would like to get into a lucrative field. 
Illustrations are excellent throughout. 

ADVANCED SERVICING TECH- 
NIQUES, Vol. 1: Color & Black -and- 

White Television. By Paul Zbar and Peter W. 
Orne. John F. Rider, New York. 298 pages. 
$8.25 

This is Volume 1 of a two -part project 
by the Electronic Industries Association 
(EIA) . The aim here, of course, is to up- 
grade the level of competence of the busy re- 
pairman, supplying him with enough basics 
to tackle today's TV sets with reasonable con- 
fidence. 

All things considered, this first book is a 
success. Practically ev- 
erything of importance 
is present and the book's 
format (if a bit impos- 
ing) is easy to use. And 
don't let that price keep 
you from making the 
plunge. This volume is 
a good bit more valua- 
ble than a dozen cheap 
tomes of recent vintage. 

ADVANCED 
SERVICING 

TECHNIQUES, Vol. 2: 
Amplifiers, FM and FM 
Multiplex, Record 
Changers, Tape Record- 
ers, Intercoms, Receiv- 
ers. By various EIA 
memhers. Rider, New 
York. 178 pages. $5.95 

This one just isn't up 
to Volume 1 of the EIA 
project (see above). To 
be sure, there's valuable 

material here for the serviceman with little 
or no audio experience. But it's all just a bit 
too basic, and there are a few glaring in- 
accuracies. The section on FM multiplex is 
the best, but even this subject is covered 
better in other recent books. 

200 -250 

130 -150 

MILES 

MILES 

70 -100 MILES 

Ionized layers are old -hat to old- timers, but 
newcomers have a lesson to learn. Our illus- 
tration, taken from The Radio Amateur's Hand- 
book, discussed here, shows the principle ones. 
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608 pages. $1.25 
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1-TUBE ELECTRONIC KEYER 
Automate your fist and code will be faster, cleaner and perfectly even. 

By HERBERT S. BRIER, W9EGQ 

WHEN it comes to developing code send- 
ing speed, beginning hams get the prize 

for perseverance. But in their quest for faster 
dits and dahs they often forget that code also 
must be clean and even. If there isn't a con- 
sistent relationship between the length of dits, 
dahs and the space between them, speed hard- 
ly matters. 

Admittedly, you should first learn to send 
well with an ordinary key. But after you 
have mastered that skill, why not relax and 
let our electronic keyer do all the work of 
generating perfect dits and dahs? Hold the 
paddle of itssideswiper key to the right and 
the keyer produces a continuous string of dits. 
Hold the paddle to the left and you get a clean 
string of dahs. 

Commercially made keyers are quite ex- 
pensive. But ours will set you back about $20 
and this includes a built -in monitor that lets 
you hear your fist. Depending on your skill, 
the keyer will send from about 7 wpm up to 
a speed where the dahs sound like a blur of 
high -speed dits. 

Construction details are explained in the 
caption on the next page. Here are a few im- 
portant points to keep in mind. The base of 
relay RYI looks just like a 7 -pin tube and fits 
in a 7 -pin tube socket. Don't attempt to wire 
directly to RY1's pins. And do not substitute 
a different relay for the type we specify. Other 
relays may not operate fast enough in this 
circuit. 

May, 1965 

Key -click filter C7 and R17 are connected 
across RY1's contacts to prevent them from 
sticking and to prevent clicks from being 
transmitted. The exact values of C7 and R17 
may require some juggling for best results 
with your transmitter. But don't omit them 
or you may weld RY1's contacts together. 
Install the same values you use across your 
present key or use the values specified in our 
Parts List. 

Resistor R14 should be connected only if 
the keying monitor doesn't work without it. 
Remove RY1 and turn the keyer on (do not 
close the key). If you don't hear a loud tone, 
connect R14. Plug RY1 into its socket and 
the tone should stop. If it doesn't, check for 
a wiring error. With RY1 installed the tone 
should be heard only when keying. 

If the monitor volume is too loud it can 
be reduced by decreasing R15'. value. It is 
normal for TI to emit a slight whistle when 
the monitor is off (not keyed). 

Adjustment. With speed control R5/ R9 in 
its lowest -speed position and ratio control R7 
set to mid -position, move the key to the right 
to produce a string of dits. Adjust dot -length 
control R3 until the length of the dits and the 
spaces between them sound equal. Count the 
number of dits in a 10- second interval. Next, 
produce a steady stream of dahs. Adjust R7 
until about one half as many dashes are pro- 
duced in a 10- second interval. After each ad- 
justment of R7, send another string of dits 

93 

www.americanradiohistory.com

www.americanradiohistory.com


Our keyer is built in a 5x7x2 -inch chassis. Lay- 
out isn't critical but to simplify construction, try 
to duplicate our model. Mount the speaker as far 
to the side as possible to allow room for the con- 
trols and J1. The speaker hole can be cut with a 
1'/2 -inch chassis punch. And connect leads to the 
speaker and to Tl before mounting them. Com- 
plete all wiring before installing small parts. 

Ù4 

1-TUBE ELECTRONIC KEYER 

and readjust R3 to keep the dot -space ratio 
at 1:1. 

If R7 should reach the limit of its rotation 
before you achieve a 3:1 dit /dah ratio, de- 
crease the value of R6 or R 11 and increase 
the value of the other resistor. The object is 
to produce a 3:1 dit /dah ratio with R7 set 
mid- range. Resistor RI also has an effect on 
the dit /dah /space ratio but it should not be 
necessary to change its value. 

To check operation, connect a I0 -ma DC 
milliammeter, a 1 t -volt battery and a 200 - 
ohm potentiometer in series across PLI. 
Close S2 and adjust the 200 -ohm potentiom- 
eter for a full -scale meter indication. Set S2 
to off and send a string of dits. The meter 
needle should hover around half -scale. Then 
produce a string of dahs. The needle should 
hover around the 3/4 -scale point or full- scale. 

Electronics Illustrated 
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To shift the speed range of the keyer down- 
ward, replace R4 and R8 with 220,000 -ohm 
resistors. The tone of the keying oscillator 
can be varied by changing the value of C3. 
Increase the value of C3 to lower the tone 
and vice versa. If you prefer a control to vary 
the volume of the monitor, replace R13 and 

R15 with a 2- megohm potentiometer. 
Ground one side of the pot, connect the other 
side of the pot to C4 and connect VIC's grid 
to the pot's wiper contact. 

For a good, inexpensive sideswiper key 
see LOW -COST SIDESWIPER FOR El's 
ELECTRONIC KEYER, Sept. '63 EI.- 

PARTS 

Capacitors: 500 V or higher unless otherwise 
indicated 

C1 -.3 mf, 200 V or higher C3 -.001 mf 
C2 -.1 mf, 200 V or higher C4 -.005 mf 
C5, C6 -Dual 20 mf, 450 V electrolytic 
C7 -.01 mf (see text) J1 -3- circuit phone jack 
L1 -NE2 neon lamp 
PL1 -Phone plug to match transmitter key jack 
Resistors: 1/2 watt, 10% unless otherwise 

indicated 
R1 -1,500 ohms R2 -2,700 ohms 
R3- 25,000 ohm, linear -taper potentiometer 
R4, R8- 100,000 ohms 
R5, R9 -Dual 500,000 -ohm linear -taper 

potentiometer with SPST switch 
R6- 22,000 ohms 
R7- 20,000 -ohm, linear -taper potentiometer 
R10 -270 ohms R11- 27,000 ohms 
R12, R13 -1 megohm 

LIST 

R14, R15-1 megohm (see text) 
R16 -1,000 ohms 
R17 -100 ohms (see text) R18 -1,800 ohms 
RY1 -SPDT relay; 5,000 -ohm coil (2.8 ma) Potter 

and Brumfield type PW5LS (Lafayette 30 G 

8596) 
S1 -SPST switch (on R5, R9) 
S2 -SPST toggle switch 
SPKR -1 % -inch speaker, 10 ohms (Lafayette 

99 G 6035) 
SR1- Silicon rectifier; minimum ratings: 

500 ma, 400 PIV Tl- Output transformer; 4,000 -ohm primary, 3.5- 
ohm secondary (Stancor A3328) 

T2 -Power transformer; secondaries: 125 V @ 
15 ma, 6.3 V @ 0.6 A (Lafayette 33 G 7502) 

V1 -6010 compactron tube 
Misc -5x7x2 -inch aluminum chassis, terminal 

strips, 7 -pin tube socket, compactron socket 

(5} 

R17 
o 

S2 

PU 

R2 

EDOT 

DOT R3 LENGTH 

4 

SI 

7VAC 

ILK 

VI 

GRN I2 

Free- running multivibrator VIA, Vi$ produces string of pulses whose width is determined by resist- 
ance between VIA's cathode and ground. When R1 or 82 and R3 are grounded by key, multivibrator 
,tarts and energizes RYI. RYI keys transmitter and allows signal from Ti to drive the speaker. 
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MEMBERSHIP S DXCLUB 
HAM 

GENERAL CLASS 

100 Countries DX Century 
Awards 

Brian Alsop. WA2KSD. 
Cold Spring Harbor, N.Y. 

Harry M. Arnold, W4AS\\', 
Birmingham, Ala. 

l'harles W. Casselberry, 
W31INI, Phoenixville. l'a. 

Byong -Jos Cho. HMIAI'. 
Seoul, Korea 

E.M. Gillespie, AA`2AF, 
Mt. Vernon. N.Y. 

Robert J. Immell, KOMLII. 
Swink, Colo. 

Henry Kampr, W90KM, 
Joliet, Ill. 

Jack Livingston, K21'00. 
Acon -by- the -Ses. N.J. 

Jerry Maslowskl. W'RLEM. 
Lansing, Mich. 

George Rodenherg, K9.IGF, 
El ('aso, Tex. 

Robert \V. Sherman, RIS.11', 
Brooklyn, N.Y. 

50 Countries 

('.B. Anderson, ZS4K(', 
Virginia, O.F.S., S. Africa 

William S. Anderson, W31t1'V, 
Sharon Hill. l'a. 

James W. Bland. K4YI'X, 
Memphis, Tenn. 

Wesley Bolin, K7NWN, 
Scottsdale. Ariz. 

John W. Brennan. KRHAII, 
Port Huron, Mieh. 

John Buonora, WBICEW, 
Belle Harbor. N.Y. 

Hobert G. Davis, PION, 
New York, N.Y. 

Richard E. Dedels. W4CEB, 
Birmingham, Ala. 

David Dills, WB2BHO. 
New Hyde Park, N.Y. 

John C. Dyer, WA5ALR, 
Cisco, Tex. 

Peter W. Eaton. WA4AYX. 
Fairhope, Ala. 

Howard W. Epley, K7KPM, 
Winlsck, Wash. 

Louis Ferrer, K2JOK, 
Hauppauge, N.Y. 

F. Duane Fuqua, W5MAE, 
Athens, (Treece 

Gary Goldberg. WA2FAS, 
Hillside, N.J. 

John Douglas Hensley Jr.. 
WA5BQA, Metairie, La. 

Nicholas A. Hurtig, K6SEQ, 
Fresno, Calif. 

Robert Jacobson, KOITLF, 
Chicago. III. 

Earl Douglas Jensen, K4DAD, 
Tallahassee, Fla. 

George A. Kaleel, K4KZZ, 
Savannah, Ga. 

Saul Kaplan. WB2HIZ, 
Brooklyn, N.Y. 

Betty Kuegeman. K6ITTO, 
San Diego, Calif. 

Norman Kurtin, WA6NON, 
Los Angeles, Calif. 

Robert E. Levy, DLIAP, 
Aurora, Colo. 

Alfred D. MacDonald. 
VE3ACI'. Hamilton, Ont. 

Willis R. Mandl. WA5AET, 
Cleveland. Tex. 

Albert Martin, BLIEB, 
San Francisco, Calif. 

l',G. Metz. W:IDAW, 
Monroeville. l'a. 

John W Morris, KIiOTI, 
Greenwood, M 

I,. Mullen, KOHU'I', 
Springfield, Mo. 

linger A. Pegelow, W'AOAWZ, 
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Two Harbors, Minn. 
('harles i'ennington, K4FRM, 

Milledgeville, Ga. 
Prank Joseph Pfeifer Jr.. 

K9QMJ. Brookfield, Ill. 
Ronald L. Phoenix. (Vtdl(FN. 

Macomb, III. 
Paul t'ietras, KIEWL. 

East Greenwich, R.I. 
Bernard Rosenberg, W5Gl'S, 

Cherry Point. N.C. 
M. Miguel Santana, YV5BFN, 

Caracas, Venezuela 
Herschel Shelton, WONLM, 

Kirksville, Mo. 
Scipio J. Spann. W'A6SF.L 

Compton. Calif. 
Robert M. Staib, K4DFT. 

Louisville, Ky. 
William L. Taylor, KRTBW, 

Fostoria, Ohio 
Walter B. Thomas Jr.. 

WA4LIVE, 
Pilot Mountain, N.C. 

.lean- ('harles Vaehol. VFl_:1.IV, 
Montreal. Que. 

Merle E. Weaver, K1 SV I t, 
N. heading, Mass. 

Ray Weigand, WRLAI'. 
Salem. Ohio 

Robert G. W eingartner, 
\\'RANI, Rork, Mich. 

Bert White, VE3D1'S, 
Pickering, Ont. 

Andrew Wild. W3QZ1', 
Dawson, l'a. 

Forrest Wilson. KOVBX, 
White Bear Lake, Minn. 

Timothy L. Wright. KOBER, 
Blair, Nei. 

SPECIAL CLASS 

IO Countries 

R.A. Andrus, KH6CLO. 
Honolulu, Hawaii 

William Axsom, K911l'(l. 
Rushville, Lld. 

Robert I. Baron, WA2WGS, 
Hurley, N.Y. 

Robert R. Bensen. WA9D(7N, 
Joliet, Ill. 

l'hilip Bernstein, WB2AVB, 
Port Washington, N.Y. 

Joe R. Blake, K66111V, 
Grass Valley. Calif. 

Nally Blosa, W'A2EXI, 
Rochester, N.Y. 

Bob Blumberg, W'N4O11O, 
St. Petersburg. Fla. 

Dennis Bonkmiller, WB2AIO, 
Snyder, N.Y. 

.John Borgeaud, WA9E,11), 
Chicago, Ill. 

Doug Bowles. VE4QZ. 
Brandon, Man. 

Terry Brewer, WA4CPR, 
Tallahassee, Fla. 

Louis S. Canady, WA6CWS, 
Fresno, Calif. 

Roger l'oodley. WB6CEG, 
Los Angeles, Calif. 

Marvin Druskott, KIVIV, 
Bergenfield, N.J. 

R.U. Elliekaos, WAOASG /6, 
29 Palms. Calif. 

Rolf Erny', DE9012. 
Offenhurg /Baden, Germany 

Milton 11. Fanning, WA4GZZ, 
Nashville. Tenn. 

James M. Farris Jr., 
WA4MGC. 
Birmingham, Ala. 

Ed Feins, (VA2ZDN, 
Linden. N.J. 

Tim Flaig, WB6FWW, 
Studio City, Calif. 

Robert J. Fox, K5QBN, 
St. Benedict, I.a. 

Manuel Greco, K2LFG, 
Atlantic highlands, N.J. 

Jim Grubbs. KIEIV, 
Scull APB, III. 

Bob Guertler, KOYND, 
East Alton, Ill. 

Robert Haworth, KISTE. 
Portland, Ore. 

Jesse Hill, W'A9GEB. 
Winnetka, Ill. 

Leslie C. Hindman Jr.. 
KOHPJ, Omaha, Nett. 

Earl W. Docker, DL4AF, 
New York. N.Y. 

Edgar W. Hnldt, K2SCQ, 
Paramus, N.J. 

William F. Huntemen Jr.. 
W4FFZ, Titusville, Fla. 

Keith Jantes. IVA9HKA, 
Huntington, Ind. 

Charles K. Johnson, K2Q.1H. 
Cheater, N.J. 

Eddie Justice, WA4JJY, 
Nashville, Tenn. 

Saul Kaplan, WB2FLIZ, 
Brooklyn, N.Y. 

Rusty Kilgus. K4WJI, 
Maysville, Ky. 

John A. Kizer, KRAJR. 
Youngstown, Ohio 

D. Lamnreaux. K9t'Mll. 
Hinsdale, Ill. 

Hugh Lines, \'E7B.1 1'. 
Ladner, B.C. 

Richard (larchman. 
W A4KI)L, 
New l'art Richey. Fla. 

Jean E. McDonnell, 
W'B2AN l'. 
Elmira, N.Y. 

Harvey N. McDonnell. 
(VA2YQ(t. 
Elmira, N.Y. 

Fred Mellers, KIIFZT. 
Springfield, Mo. 

Ralph David Miller III, 
KI'411P11, San Juan, l'.lt. 

Harvey L. Minars, WA2NZS, 
Woodmere, N.Y. 

Jon Nagy, W'it2GFY, 
Highland Park. N.J. 

Don Nowak. KlEKN, 
Seattle, Wash. 

Earnest Oney, E 1'2.10. 
New York, N.Y. 

Irving Opirenheim, W'A2WI.1, 
New York, N.Y. 

Brian D. I'ennyrook, 
V E3CXC, 
Willowdale, Ont. 

Edwin P. Petzalt, K1I,NC. 
Gardner, Mass. 

William I'Ike, K9FYZ, 
LaCrosse, Wis. 

Richard Prester, WA2IFS, 
Garfield. N.J. 

Randall W. Rhea, WA9FFO, 
Flndlay, Ill. 

Richard William Roberts, 
VE3NG, 
Willowdale, Ont. 

Thomas E. Roof, KH6ENFI, 
Kathie, Hawaii 

Jeff Russell, WA9CNS, 
Madison, ('is. 

Fred Schwab. K9HXX. 
Sterling, Ill, 

Robert Martin Seehler, 
W'A21'XI, Bellmore, N.Y. 

Joseph P. Shinners, WSVISI, 
Seattle, Wash. 

Charles Shively Jr., K7SJI', 
Beaverton, Ore. 

Stanley Skawinski, K2YIO, 
Wallington, N.J. 

Fred A. Slipsager, 
WA4GIX /3, 
Bryens Road, Md. 

Edwin E. Spurr. W9VSB. 
East Moline, III. 

William C. Stapleford, KIDI(, 
Bristol. Conn. 

Paul T. Steiner Jr,, 
K3K10. Grapeville. Po. 

Bob Stewart WA 2W It'. 
Bayshsre. N.Y. 

,Jim Strayhorn, \\'.141 CSA. 
Smyrna, (ia. 

Gregory Surma. \Wimil,Y. 

Detroit, Mich. 
Jack B. Thomas, K41'nld 

Raleigh, N.C. 
John l'ont Tippetts, Kt-SAN. 

Salt Lake City. Utah 
Robert. Tornbinm, 

W'A2KEK, 
Ridgewood. N.Y. 

Patricio Torres, K('41(Q, 
Mereedita, P.R. 

Louis Toth Jr., WB2J.IK, 
Carteret, N.J. 

George L. Tucker, WOQOA, 
Parsons, Ran. 

William l'staszeski, 
WB2HLH, Bronx. N.Y. 

George Wilson. W'AREWT. 
Columbus, Ohio 

Nick (Visloehi Jr., WARA\Vti, 
Cleveland, Ohio 

Samuel S. Yates, K4KAI. 
Buxton. N.1'. 

Arnold L. Young, K4VI'N, 
Mobile. Ala. 

Russell W. Young Jr.. 
(V A2 VO W. 
Brooklyn. N.Y. 

Will loin Zandrew. K9V PS. 
Berwyn, III. 

S W L 
GENERAL CLASS 

100 Countries DX Century 
Awards 

('eel Thomas Ashley. 
Nieholasvil le, K). 

Bert Beyt. 
St. Martinville, lm. 

George It. Buchanan. 
Webster Groves. (10. 

\Vendel Craighead. 
Kansas City, Kan. 

(terry L. Dexter, 
Waverly, Iowa 

Franklin F. Flore. 
Bethlehem, I'a. 

Fred Hamer, 
Waterloo, Ont. 

J.K. Harvey, 
Bromsgrove, Worm., 
England 

Jonah F. lieffler. 
Bronx, N.Y. 

Joseph L. Hunter. 
Philadelphia. l'a. 

Donald N. ,Jensen. 
Ravine. Wis. 

Jeff I(adet K Imod. 
Needhmnl. Mass. 

Lavnyd Kuney. 
Detroit, Mich. 

Dave Listort, 
Elmont, N.Y. 

Michael Mandrick, 
Rochester, N.Y. 

Joe Maurlello. 
Haskell. N.J. 

Fred W. Noakes, 
Montreal. Que. 

Giacomo l'erolo, 
San Paulo, Brazil 

Allan Roth. 
Bridgeport, Conn. 

William S. Sparks, 
San Francisco. Calif. 

Joseph A. Stauhs, 
Belleville, N.J. 

Maarten Wan Delft, 
Zeiss. Holland 

Leltny (Vai te, 
Ballston Spa, N.Y. 

Bill W"ambach. 
Evansville. Ind. 

50 Countries 

Mr. Abramowitz, 
Port Elizabeth. S. Africa 

Thomas Anderson. 
Union. N.J. 
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In the three years since EI's DX Club was 
created, more than 1,300 hams, DXers and 
SWL's have received awards and become 
members. The listing here shows the Club's 

Jack G. Babinger, 
Syracuse. N.Y. 

Fred K. Baines, 
New Glasgow, N.S. 

Sam Barto. 
Naugatuck, Conn. 

Eric Baumer, 
Lansing, Mich. 

Don W. Beebe, 
Seattle, Wash. 

Allan Belanger, 
Bale D'arfe, Que. 

David Bennett, 
Richmond, B.C. 

Joseph E. Billie Jr., 
Linden, N.J. 

Hector Devilla Boceto, 
San Juan, P.R. 

Edward D. Bowker, 
Keene, N.H. 

Michael Brumberger, 
Brooklyn, N.Y. 

Clarence A. Bugbee, 
Manchester, N.H. 

Charles Burton, 
Cleveland, Ohio 

Danny Caplan, 
Atlanta, Ga. 

Clifford Cardwell, 
Fort Worth, Tex. 

Michael Chabak, 
Astoria, N.Y. 

John L. Condrey, 
Silver Springs, Fla. 

Gary Marshall Cooper. 
St. Catharines. Ont. 

Richard E. Davis. 
Denver Colo. 

W.J. Dwyer, 
Little Sliver, N.J. 

Bruce Eastwood, 
Terang, Victoria, 
Australia 

Robert Eddy, 
Newport, Ohio 

Lawrence J. Elkin, 
Bronx, N.Y. 

Norman C. Eller, 
Evansport, Ohio 

Richard England, 
Colombua, Ohio 

William A. Fast, 
Columbus, Ohio 

X. Franca, 
Antwerp, Belgium 

Ray Fronczak, 
St. Louis, Mo. 

Alex E. Garrison, 
Richmond, Va. 

Giovanni Gasparetto, 
Rovigo, Italy 

Paul Giuliani, 
Worcester, Mass. 

Robert Oohrlck, 
West Islip, N.Y. 

Harry W. Gottshall. 
Brooklyn, N.Y. 

Walter T. Grubb, 
Dubuque, Iowa 

Leroy R. Gruber, 
Deer Park. Ohio 

Richard Gula, 
Middletown, Conn. 

John Hall, 
San Francisco, Calif. 

Edward Hamill, 
Millbrae, Calif. 

Dean Hanson, 
Honolulu, Hawaii 

Paul T. Harig, 
Auburn, N.Y. 

Richard Harris, 
El Dorado, Ark. 

Dan Henderson, 
DeFuniak Springs, Fla. 

Samuel Hevener, 
Sharon. Pa. 

Charles F. Howard Jr.. 
Tampa, Fla. 

James J. Howard. 
Kansas City, Mo. 

Michael Hromoko, 
Newark, N.J. 

Joseph L. Rueter, 
Philadelphia, Pa. 

May, 1965 

Francis L. Jacobs, 
Anson, Me. 

Steve Jamour, 
Philadelphia, Pa. 

Jack L. Keene, 
Houston, Tex. 

Geoffrey Krauss, 
Flushing, N.Y. 

Gerry Klinck, 
Buffalo. N.Y. 

Robert Kmtitsky, 
Linden, N.J. 

Ron Kusmack, 
Winnipeg, Man. 

Andrew Kwiatkowski, 
Chicago, Ill. 

Robert Lamkin, 
Revere, Mass. 

Leigh Lerner, 
Highland Park, Ill. 

Alan Robert Leith, 
Sydney, N.S. 

David Liston, 
Elmont, N.Y. 

Adolph A. Lugmayr, 
Toronto, Ont. 

William Lund. 
Manhattan Beach, Calif. 

Scott C. MacLeod, 
Columbus, Ohio 

Michael Mandrfrk, 
Rochester, N.Y. 

Anthony D. Manne, 
Port Elizabeth, S. Africa 

Michael Marx, 
Birmingham, Ala. 

Robin Martin, 
Glen Head, N.Y. 

Charles J. Matterer, 
San Leandro, Calif. 

Lowell E. McCown, 
Lackey, Ky. 

Gary A. McHugh, 
El Paso, Tex. 

Ted W. Mldlam, 
Fairborn, Ohio 

Robert J. Miller, 
Milwaukee, Wis. 

Justin Mirkin, 
Port Elizabeth, S. Africa 

James R. Neff, 
Springville, N.Y. 

Mark Nurthup, 
Philmont, N.Y. 

George Oppegard, 
New Castle, Del. 

Chris Finn, 
Lockport, Ill. 

David E. Pope, 
Crescent Beach, S.C. 

Donald Scott Pratt, 
Hilton Park. W. Australia 

Bernard Rachlin, 
Ottawa, Ont. 

Paul E. Rhodes, Goshen, Ind. 
John J. Riley. 

Glen Dale, W. Va. 
Fred E. Rockman, 

N. Burnaby, B.C. 
John A. llokita, 

Sharon, t'a. 
David I. Rule, 

Baltimore, Md. 
Joseph Russo, 

Toms hiver, N.J. 
Richard P. Schreiber, 

Wheatridge, Colo. 
Stanley Schwartz, 

Bridgeport, Conn. 
Michael SeaIron, 

Hillsdale. N.J. 
John W. Shinn, 

Bowsman, Man. 
Steven Shook. 

Lexington, Ky. 
David Shores, 

St. Louie, Mo. 
David R. Siddali, 

Hyannis, Mass. 
Thomas W. Snow, 

East Point, Ga. 
William Stevens, 

Jeannette, Pa. 
Louie A. Stuber, Tigard, Ore. 
William G. Strait, 

membership roster at the close of the Third 
Award Period on April 30, 1964. The Fourth 
Award Period is open at present and will re- 
main so until April 30, 1965. 

Lancaster, H.C. 
Leo Thibaudeau, 

St. Foy, Que. 
Francis A. 'Thompson, 

Otematata, N. Otago, 
New Zealand 

David C. Truesdell, 
Wilmington, Ohio 

Alvin W. Turetasky, 
Bridgeport, Conn. 

Emil Vandevelde, 
Oakland, N.J. 

Nick N. Vrettoe, 
Fort Leonard Wood, Mo. 

Bill Warnbach, 
Evansville, Ind. 

David & Joel Weiner, 
Montreal, Que. 

Francis H. Welch Jr.. 
Rochdale. Mass. 

Tom White, 
Hollywood, Calif. 

Will White, 
Lexington, Ky. 

Jack Winther, 
Moraga, Calif. 

Wayne Wisniewski, 
Philadelphia, l'a. 

James W. Young, 
Seattle, Wash. 

James Earlier, 
Chicago, Ill. 

Robert Zulinski, 
Berkley, Mich. 

MEDIUM -FREQUENCY 
CLASS 

25 Countries 

Hank Holbrook. 
Bethesda, Md. 

BROADCAST -BAND 
CLASS 

15 Countries 

Michael Bugai, 
Middletown, Conn. 

Jesse R. Bruner, 
Lockhourne APB, Ohio 

Gregg A. Calkin, 
Saint John, N.B. 

Robert Eddy, 
Newport, Ohio 

Richard George, 
Wichita, Kan. 

Francis L. Jacobs. 
Anson, Ale. 

Jack I.. Keene, 
Houston, Tex. 

William E. Lip's, 
El Cajon, Calif. 

Earl MacKenzie, 
Sydney, N.S. 

Dallas A. McKenzie, 
Wellington, New Zealand 

David E. Pope, 
Crescent Beach, S.C. 

LOW- FREQUENCY 
CLASS 

10 Countries 

Maurice Ashby. 
Wichita, Kan. 

Desmond Reginald Frampton. 
Invercargill, Ness Zealand 

SPECIAL CLASS 

10 Countries 

Hilton Abercrombie, 
Bristol. Tenn. 

Miles Abernathy, 
San Marcos, Tex. 

Leroy Porter Ackerman, 
Phoenix, Ariz. 

I I.N. Adams, 
Toronto, Ont. 

Paul Adams, 
Alvin, Tex. 

Eugene Adkins, 
Bassett, Va. 

Joseph Martin Agrolla, 
Fort Lauderdale, Fia. 

Alan D. Albert Jr., 
Chula Vista. Calif. 

Eric Alchowiak, 
Rochester, N.Y. 

David 1'. Alessi, 
Erie, l'a. 

Norris L. Alford, 
Winfield, W'. Va. 

David Algeo, 
I)ayton, Ohio 

William Alisauskas Jr., 
Milford, l'a. 

Don Allen, 
Covington, Ind. 

Hal Allen, 
Ridgefield Park, N.J. 

Richard R. Allen Jr.. 
Quarry Heights, Canal Zone 

Richard N. Allen, 
Billings, (Air. 

Roy Allen, 
Louisville, Ky. 

K. Alles, 
Winnipeg, Man. 

Kenneth Alyta Jr., 
Charlotte, N.C. 

J.U. .%ntarnath, 
Andhra Pradesh, S. India 

Michael Amatucci, 
Manchester, ¡taus. 

Daniel F. Amoroso, 
Philadelphia. l'a. 

James It. Anderson, 
St. Louis, Mo. 

Robert I). Anderson, 
Chicago, Ill. 

Russ Anderson, 
Muskegon, Mich. 

.l uanita Anderton, 
St. Charles. III. 

Craig Andrews, 
Ridgewood, N.J. 

Donald Antonelll, 
Kearny, N.J. 

Hugh L. AUplewhile, 
Mobile, Ala. 

D.P. Aust, 
Ashland, Ky. 

Tom Arcand, 
Springfield. Va. 

Dennis Ardinger, 
Canonsburg, Pa. 

Michaud Armand, 
Raie Carneau, Que. 

Earnest A. Armstrong. 
Perrin APB, Tex. 

Mel Arndt. 
Toledo, Ohio 

Roger Attwell, 
Everett, Wash. 

K. Austin, 
Toronto, Ont. 

Howard S. Axelrod, 
Albany, N.Y. 

Albert L. Aymer, 
Bronx. N.Y. 

John Babbitt. 
Houghton, N.Y. 

Garry S. Bacon, 
Cold Spring, N.Y. 

Thomas Baedeker, 
Lynwood, Calif. 

Charles J. Baer, 
Brooklyn. N.Y. 

Albert Bagetta, 
Agawam, Mass. 

Ron Baier, 
Detroit, Mich. 

David Bailey. 
Rushville, Ind. 

Harold P. Balitski, 
Saskatoon, Sask. 

Kenneth G. Barbour, 
Winnipeg, Man. 
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E I DXC MEMBERSHIP LIST 

Robert Barden,. 
Westbury, N.1 

John Barrett. 
Morgan 11111. Calif. 

William Bares Jr.. 
Ypsilanti, Mich. 

William N Barthell. 
Norman, Okla. 

Leonard 1l. Barwlg. 
Mourn Prospect. Ill 

Otto H. Huta. 
Flushing. N.Y 

Edward Bassett, 
Toledo. III. 

Paul Bassin, 
Morristown, N.J. 

Neal D. Bates. 
Painesville. Ohio 

John I.. Bauer, 
Baltimore. Md. 

William Bawdlek, 
Hants Country. N.S. 

Richard Hestia. 
Fort Lauderdale. Fla. 

Gerard Beaudoin.. 
Putnam, Conn. 

Paul Beausoleil. 
Woonsocket. R.I. 

Paul Dreher. (Wyatt. Ind. 
David E. Becker. 

Pottstown, l'a. 
Dick Becuar. 

Marshalltown, Iowa 
Brian Michael Hogg. 

Milltown, N.J. 
Kenneth hell, 

Indianapolis, Ind. 
Thomas Bell. Winnipeg. Man. 
(I A. Henadoni, 

San Francisco, Calif. 
Andrew L. Benson, 

Philadelphia. Pa. 
John Benson, 

Port Arthur. Ont. 
Denis Bentsen. 

Richmond H111. N.Y. 
David Berger, 

North 1Voodmere, N.Y. 
Philip Berkeley Jr., 

Swampscott. Mass. 
Donald Retz. Pittsburgh. l'a 
Mike Retz. Marlon, Ohio 
Richard Bianchino, 

Warren. N.1. 
John J. Mien. Chicago. Ill. 
Bob Bilkiss. 

Los Angeles, Calif. 
Hobert Blue). 

Williamsport, Md. 
A.J. Birkinshw. 

Blackburn. Lams.. England 
Phillip E. Blrlew, 

llallae, Ore. 
Earl N. Mize', Della. Md. 
Bill Black, Kansas Pity, Mo. 
James K. Black III. 

Lexington. E) 
Mil Iliandford. 

Hammond. Ind. 
Barry B11em. Lakeland. Fla. 
Elliott B. Block. 

Cincinnati. Ohio 
Jon L. Bloomfield. 

Dallas, Tel 
Wally Blots, Rochester, N.Y. 
Dave Bock. Newfield. N.Y. 
Alex M. Boles. 

Stoney Creek. Ont. 
Edwin K. Holton. Wayne, N.J. 
Jay' Rondell. 

North Bellmore. N.Y. 
J. Bnnlakoeski. 

Jersey 1'11)'. N.J 
Arthur J. Bonito. 

Serauru, N..I 
Robert 1: 14n,oes Ille. 

llarrisburz. l':. 
Hill Booth. Woodbridge. lent 
Richard ltonwec. Berwyn 111 

Jerry L. Boss, Chicago. Ili 
Dirk Bourrer. Montreal. Qua 
Nick Ibn cr. Seneca Fans, V.T. 
Hobert I' Boyer. 

¡'nit SIawe. l'a 
Rougies h Bradhani. 

Honks Mnnnt N.I 
Jeffrey Ilradlry 

Roslyn Height.. N.l 
11 alter Brady Ill 

Cony'nghani. 1' 
l'erry I. Hrainir Bronx. N.1 
Frank Brandon 

Sehuylervlli. N.1 

y`. 

Michael Brass, 
Framingham. Ma'' 

Edward Ilraylenbah. 
KInaingtun, Md. 

John Breen. Toccoa Falls. /:s. 
James A. Brennan, 

Mineravi lc, l'a. 
Paul ei Howard Brenner. 

Chicopee Falls. Maas. 
George J. Breyer. 

Haddon Heights. N.J. 
Jantes L. Britton. 

Brockway. l'a. 
Richard Brodeur. 

Chicopee Falls, Maas. 
Terrance Brodie. Berwyn. Ill. 
David Brodsky. Arlington. Va. 
Danny Bnalt, 

Gaithersburg. Md 
Bob Brook, 

Winter Haven. Fla. 
Larry Brooks, 

Fort Worth, Tes. 
Allen Brostowskl, 

Wallington, N.J. 
Barry C. Brew ". 

Baltimore, Md. 
Brune Brown, Skokie, Ill. 
¡lave Brown, 

Woodland Hills, Calif. 
henry Drown Jr.. 

Falmouth, Mass. 
Joe A. Brown, Charlotte. N.C. 
Richard S. Brown, 

Baltimore, Md. 
Ronald Brown, Baltimore, Md. 
Armand J. Brucato. 

Norfolk, Mass. 
Ovide Breda. Ware, Mass. 
Lawrence V. Bruns. 

Linden. N.J. 
Paul M. Bruns, Clovis, Calif. 
John N. lirunst. 

Neptune Beach. Fla. 
Robert O. Buckle. 

Charleston, 
Allan Iturgalan, 

Vancouver, B.1', 
Boyd Bud. Buena lark, Calif. 
Michael Bugaj. 

Middletown. Conn. 
Non Hulick, Hamilton, Ont. 
Donald G. Burgin. 

Toronto, Ont. 
Edward E. Burk. 

Lake Arrowhead. Calif. 
George A. Burke. 

Crestwood, N.Y. 
Mike Burney. 

Corpus Christi, Tex. 
Arthur L. Burpee. 

Ottawa, Ont. 
Jim )lush, Gibson City. Ill. 
Kenneth Butler. 

Elkins, W. t'a. 
Joseph Berns, Jamaica, N.Y. 
Howard ('ahn, Yonkers. N.Y. 
Amedeo A. l'alvlella. 

Brooklyn, N.Y. 
Allan Cameron. 

Los Angeles. Calif 
Thomas ('amni. 

Columbus. Ohio 
11111 Cowbell. 

Canandaigua, N.Y. 
John Canfield, Miami. Fla. 
Pierre Cantrell. 

Houston. Tex. 
Antony Capel, Clarkson, Ont. 
Robert ('ardish, Toronto, Ont. 
John l'arpenter, Fremont, Ohio 
Jaunes L. Parr, Lincoln, Net. 
Edward P. ('astorina. 

Schenectady'. N. Y. 
WHIM'', G. Carr. 

Yonkers. N. l' 
Joseph l'ecchi. Chicago. Ill. 
Arne ('handler, 

Alhambra. ('alit 
Broil. Chapman 

t'anderhad, It 
Bary ('hase, Worcester. Mass 
Alan E. Chai,. 

Sydney. Australia 
Anthony l'heslei. 

Newlands lape. S. Africa 
Patrick J. Thick. 

Mayfield Heights, Grit 
Ronald I.. l'hrlsley. 

Topeka. Kan 
David Christensen. 

St. Anogar. 10w0 

John 1'. C'leslelski. 
Niagara Falls. N.Y 

Frank Ciniglia. 
Harrison, N.Y. 

Thomas Clancy, Quincy, Mass. 
Gary Clark, Flushing, N.Y 
Gary ('lark, Hazleton. l'a. 
Stephen ('lark. 

l'ernwall. N.Y. 
Howard Dennis Clarke, 

Kennourc, N.Y. 
John Clarke, KtoMcoke. Ilnt. 
John F. Clarke, Ashland. l'a. 
Jerry L. Clayton. 

Ft. Wayne. Ind. 
Joseph It. Claus. 

Anaheim, Calif. 
Wayne J. Cline. 

Catersnille. lia. 
Samuel Clopuer Jr.. 

Catonsville, Md. 
Stanley Cohen, 

Philadelphia, Pa. 
Stuart Cohen, Cranston. R.I. 
Stephen Colburn, Niles, Ohio 
Robert Coleman, Atlanta. Ica. 
Terrance Colgan. 

Atchlnaon, Kan. 
Lloyd Compton, 

Chattanooga, Tenn. 
Gary Robert Cook. 

Lansing, Mich. 
Larry L. look, 

Gainesville, Fla. 
Mike Corkle, Harrisburg. l'a. 
Craig Cornell, 

St. Paul, Minn. 
Michel Couture. 

Capricieuse, Que. 
('harles Craft, Lansdale, l'a. 
David W. Crawford. 

San Francisco. Calif. 
David B. Crowe. 

Pittsburgh, l'a. 
J.N. ('rum, Bloomingdale, N.J. 
Richard V. Creme. 

Ferguson, Mu. 
('harles (repas. 

Melrose ('ark, Ill. 
Bill Crook. Campbell. Calif. 
Ken E. Culbert, 

('old Spring, N.Y. 
John J. C'uil, 

N. Abington, Mass. 
Don Cunningham, 

Woodward, Okla. 
Alan Curry. Freeport, Me. 
Tom l'zerniak. 

South Bend, Ind. 
John A. l'zupowaki. 

Cicero. Ill. 
Louis Daigle. 

Laval sur le lac. Que. 
Sheldon Mitch, 

Louisville. Ga. 
Gerald R. ¡)alum. 

Aurora, Colo. 
James E. Damron, 

Charleston, W. Va. 
Byron Daniel, Hazard, K). 
Richard M. Daniel Jr., 

Swarthmore. l'a 
Richard Daniels, 

Philadelphia, l'a. 

Donald Daso, Lodi. Ohio 
('harle' Dauwaldee. 

Iona, N.J. 
Wendell E. Vavla. 

Indianapolis, Ind. 
Don Dawson, fenny. H./'. 
Barry Thomas Da). 

Cincinnati. Ohio 
Junior Dean, Amory. Miss 
Tracy Deane. Miand. Fla 
Kenneth W. Deans. 

Seeane. l'a. 
David J. Decker. 

Philmont, N.Y 
Loren K. Decker Jr.. 

Waco. Tex. 
Michael Deekmand. 

Laneasler, l'a 
San Oelonatl, 

Philadelphia. I'h 
Louis Del Valle 

Santiago. Chile 
Hobert DeMarc.,. 

Haverhill. Ma,' 
Michael Reni 

Westbrook M. 
Dale Denlatou Jr. 

New Ynrk. N. Y 
Jack 1.. Ilene 1 

Washington, Cil' 

George Derringer. 
Newburgh. N.T. 

Brian C. Den. 
Hastings- on- lludson, N1' 

Birhard llesharnais. 
Dracut. Mar.. 

Henry J. Deslardin Jr., 
Pittsburg, Calif . 

John N. Desko, 
Sharon 11111, l'a. 

William P. Desmond, 
Elmhurst, N.T. 

Richard Devlin, 
Boston. Mass. 

Jack I.. Dickinson, 
Marlette, Ohio 

Frank A. Diehl, Buffalo, N.Y. 
Michael 1)lers. Brooklyn, N.Y, 
Stephen Dildine. 

los Alamos, N.M. 
Gregory DIII, Dartmouth. N.H. 
Albert Dinsmore. 

New York, N.Y 
Sidney J Dize. Bangor, Me. 
John L. hlpgopolski. 

Ituasellton, l'a. 
('harles A. Dobbins Jr., 

Seattle, Wash 
Hobert Ikakery, 

Asheville, N.('. 
David Doernberg. 

Atlanta. (la. 

Robert Doucet, 
Sacramento. Call ?. 

('harles Douglas. Alma, Ga. 
Tom Doyle. Madison. Wis. 
Parle Dow. 

S. Burlington, Vt. 
Karl J. Drake, 

Palo Alto. Calif. 
John Edward Paul Draul. 

Bronx, N.Y. 
Bruce Drewett, Miami, Fla. 
l'eter Drexel, Bronx, N.Y. 
James Drisko, Concord, Calif. 
Bandant Miss, 

Mostaganem, Alger( 
Lyman Duggan. 

Summerelde, P.E.I. 
Raymond Duncan. 

Coruna, ('all(. 
Stephen Carson Dunning. 

Rocky Mount, N.1'. 
Dennis F.X. Dyroff, 

Norristown, l'a. 
James Earl, Bend. Ore. 
Paul Eaton, New York, N.Y. 
John Eckert. Evanston. Ill. 
Irving Eichler. 

1Vhlteatone, N.Y. 
Rennie Eisele. Peoria. III. 
Jank Ekstrom. 

North Aurora. Ill. 
Jon Elliott, Astoria. N.Y 
Malcolm Epperson. 

Anderlmn, Ind. 
Warren 11. Erdman. 

Lansdale, l'a. 
('harles Errickaon. 

Avenel. N.J. 
Jose Antonio Escarre. 

Los Angeles, Calif 
Fred Essenwein, Mineola, N. V. 
Luke E. Evans. Troy. N.Y. 
William H. Evinger. 

Arlington, Va. 
Gary Ezell. Vallejo. Calif. 
Hobert P. Faerber. 

River Foreal, Ill. 
F.E. Pager. 

Worthington, Minn. 
Mrs. Margaret A. Fairless 

Scotch Plains, V.J. 
Richard Faragr. 

Brooklyn. N,l' 

Robert F:. Furls, Jr.. 
Phoenixville, l'a. 

Richard L. Farrell. 
Clearwater, Fla 

Roger I). Farrier. 
W'estfir. Ore. 

Arno Feltner. 
New Braunfels, Tex. 

Neal Felton. 
Wilmington. Del. 

Itussell Ferais. 
New Orleans. La 

NI Ike Ferguson. 
St. Joseph. Mich 

Russell F'erland. 
Pawtucket, It.I 

Ed Fielding. Lynchburg. Va. 
Robert Flenteln. 

Passaic. N.J. 
Jan Fillp. West l'nity. (Chio 
Hal Finkelstein. 

Meekly!, N Y 
Oar Id 1:. Finley 

Sebring. Fla. 
Avery M Finn 

St. Tunis lark, Minn. 
Richard Finn,,', 

Kalnsaek, Sask. 
Albert t1" First Jr 

Il arri sbura. l'a 
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Gordon E. Fish. Salem, Va. 
Jerry Fisher, 

Westover AFB, Mass. 
Robert H. Fiske Jr., 

W. Acton, Mass. 
John Fitzpatrick, Albany, N.Y. 
Joe Fleming, Opa- Locka. Fla. 
Michael R. Fletcher, 

Waco, Tex. 
Philip E. Flickinger, 

Rockwood, Pa. 
Robert W. Floyd. 

San Diego, Calif. 
Charles Flynn, 

Huntington /Ration, N.Y. 
Barry Forbes, Regina, Sask. 
Ian H. Forrester, 

Auckland, New Zealand 
Kenneth Forsyth. 

Mobile, Ala. 
Michael Fortuna, 

Franklin. Mich. 
Ronnie Foss, 

St. Albans, W. Va. 
Gary Frankeberger, 

Normal, Ill. 
Martin D. Franks, 

Michigan City, Ind. - 

Earl B. Frederick, 
Lancaster, Pa. 

Moril Frederickson, 
Wildwood, Ill. 

Roy Frederiksen, 
Hamden, Conn. 

Joel E. Freeland, 
Detroit, Mich. 

Dennis Freeman, 
Mt. Shasta. Calif. 

John Freiman, Akron, Ohio 
Robert H. French, 

Bellaire, Ohio 
Peter W. Frentz, 

Hagerstown, Md. 
Edward S. Frohling Jr., 

Westchester. Pa. 
Ray Fronczak, St. Louts, Mo. 
Pat Fuller, Lombard. Ill. 
Mike Fusick, Chicago, Ill. 
Peter Gabrielli, 

Rochester, N.Y. 
Frederick Galdo, 

Riverside, N.J. 
Paul B. Gallant Jr., 

Bedford. Mass. 
Ronald Gang, Toronto. Ont. 
Gregory Ganz, Riverdale, nl. 
Leonard R. Gardner, 

Boulder, Colo. 
Daryl Garrett. Hickory, N.C. 
Ron Gavala, Fishkill, N.Y. 
Richard George, 

Wichita, Kan. 
Gerald Georgopolis. 

Lawrence, Mass. 
Glenn Gerber, Bayside, N.Y. 
Jerry Gers, 

University City, Mo. 
Tom Glacopelli. 

Tuckaboe, N.Y. 
Alfred W. Gilmore, 

Lyndhurst, N.J. 
Woodrow P. Gimbel Jr., 

Culpeper, Va. 
Al Girard. Edmonton, Alta. 
Wallace Glavich, 

Eureka, Calif. 
Anthony J. Goceliak Jr.. 

Jersey City, N.J. 
Dan Goelzer, 

Wauwatosa, Wis. 
Kenneth Goetz, 

Floral Park, N.Y. 
Philip D. Goff, 

Pawtucket. R.I. 
Harvey Goldberg, 

Whiteetone, N.Y. 
Robert S. Golder, 

Broad Channel, N.Y. 
Boyd F. Goldsmith. 

Oklahoma City. Okla. 
Alfred Gonzalez, Bronx, N.Y. 
Paul Goodman, Oneonta, N.Y. 
John Goodwin, Moncton. N.B. 
Willy Goovaerts, Edegem 

by Antwerp. Belgium 
Russell Oorchov, Miami, Fla. 
Mark Gorden. Providence, R.I. 
Douglas J. Gorge, 

Schenectady, N.Y. 
George W. Gorsltne Jr., 

State College, Pa. 
Maynard A. Graden III. 

Norwich. Conn. 
Melvin Granlek. 

Lanrelton. N.Y. 
Wilbur E. Grant, Roanoke, Va. 
Alexander Gray III, 

Warwick, R.I. 
Eddie Grebow, Lakewood, N.J. 

John H. Green, Red Lion, Pa. 
Bill Greene, Marietta. Ohio 
Walter Greene, Menasha, Wis. 
Wayne Greene, Shreveport, La. 
Gregory C. Greenwood, 

San Rafael, Calif. 
Don Griffith, 

Evansville, Ind. 
Robert Grill, 

Huntington, N.Y. 
Gary H. Grossman, 

Hudson, N.Y. 
Brent Grover. 

Pepper Pike. Ohio 
Jim Grubbs, Belleville, Ill. 
Ronald J. Grzelak, 

Willimansett, Mass. 
William Guitar, 

Don Mills, Ont. 
Richard Gula, 

Middletown, Conn. 
Robert Gundersen, 

Jersey City, N.J. 
Ed Gundy, Campbell, Calif. 
John Gunzburger, 

Kettering, Ohio 
William H. Gurkin, 

Marton, N.C. 
Tom Haddock, Preston, Ont. 
Eric Hagerstrom, 

San Bernardino, Calif. 
David Bailey, Nashville, Tenn. 
Robert W. Hall, 

Bale Comeau, Que. 
Dennis Hammer, 

Kimberley, S. Africa 
Tom Hamp, Brantford. Ont. 
Edward C. Hansen, 

Brooklyn, N.Y. 
Dean Hanson, 

Honolulu, Hawaii 
Murray Hanson, 

Albert Lea, Minn. 
Frederick J. Harcarik, 

Wilkes Barre, Pa. 
Richard Hardman, 

Beckley, W. Va. 
William J. Hare, Barrie. Ont. 
Joe Hargis, Hope, Ark. 
Tom Harman. 

Mercer Island. Wash. 
Tom Harpell, Kingston, Ont. 
Charles Harris, Orlando, Fla. 
Clement L. Harris, 

Clarendon Hills. Ill. 
Clifton D. Harris. 

Anaheim, Calif. 
Gerald D. Harris, 

Halifax, N.S. 
Allan Hart, 

South Gate, Calif. 
Tim C. Hartmann, 

St. Louis, Mo. 
Charles Ileum, Sayre, Pa, 
Neil Hauser, 

Lake Success, N.Y. 
Glenn Hausefater, 

University City, Mo. 
Joel V. Hawley. 

Hutchinson, Kan. 
Ronald Haygnod, Rolla, Mo. 
Gene Hedrick. 

Statesville, N.C. 
Don Heginbotham, 

Akron, Ohio 
Jerry Helen, Berkeley, DI. 
David V. Heminger, 

Livermore, Calif. 
Dusty Henderson, 

Gooding. Idaho 
Edward A. Henkel, 

Silver Spring. Md. 
David C. Herbstrith, 

Peoria, Ill. 
James Herlands, 

New York. N.Y. 
Pilar A. Hernandez, 

Los Angeles, Calif. 
Ken Hershey, Largo, Fla. 
Larry Hess, Fostoria, Ohio 
Samuel Hevener. Sharon, Pa. 
Margaret R. Hinkson. 

Port of Spain, Trinidad 
Kenneth Hite, Downey, Calif. 
Walter Hnatyszyn, 

Lackawanna, N.Y. 
Evan Hodgden. 

Wilmington, Del. 
Howard Hoffman, 

Great Neck. N.Y. 
Thomas Hoffman, 

Corinth. N.Y. 
James Hogan, Chicago. Ill. 
John Hoholak, 

Canonsburg, l'a. 
Bill Holscher. 

Webster Groves, Mo. 
Harold E. Hollabaugh, 

Toledo. Ohio 

Clifford Hoobler, 
Reseda, Calif. 

Craig A. Houghton, 
Downey, Calif. 

Jonathan House, 
Dayton, Ohio 

Jim Hrencecin. 
Wilkes- Barre, l'a. 

Joseph C. Hudson, Flint, Mich. 
Jim Hunt. 

North Webster, Ind. 
William Hunteman Jr., 

Madison. Ala. 
Warren Hunter, 

Washington, D.C. 
George L. Hurley, 

Claymont, Del. 
David Huson, Richfield, Minn. 
Jeffrey Busse, Nutley, N.J. 
Jack M. Hutton, 

Newberry, Mich. 
Delmar B. Ihle Jr., 

Memphis, Tenn. 
William Ilnyckyy, 

Amsterdam, N.Y. 
Alan Impreseia, 

New York, N.Y. 
Guy C. Ingram Jr., 

Danville, Ky. 
David Irvin, Baltimore, Md. 
Steven Line, 

Silver Spring, Md. 
Lasse Jaakola, Astoria, Ore. 
James V. Jabour, 

Waynesburg. Pa. 
James Keith Jackson Jr., 

Reno, Nev. 
Gerald Jacobs, 

Providence, R.I. 
Nell Jacobs, Brooklyn, N.Y. 
Edward Jacobson, 

Westbury, N.Y. 
Peter Jakl, 

North Riverside, III. 
Michael A. Janovick, 

New Castle, Pa. 
Albert L. Jelinek, 

Neptune City. N.J. 
Bob Jennings. Pittsburgh, Pa. 
A.A. Jinkineon, Toronto, Ont. 
Al blethers Johnson, 

Nashville, Tenn. 
Jerry J. Johnson, 

Montevideo, Minn. 
Joseph Johnson, 

Cincinnati. Ohio 
Leon Johnson, Holland, Mo. 
Robert W. Johnston, 

Oshawa, Ont. 
Barry Leslie Jones, 

W'illowdale, Ont. 
Carl Jones, Chicago, Ill. 
David Jones Jr., Albany, Ga. 
Konradine M. Jones, 

Portland, Ore. 
Richard M. Jones, 

Hoquiam, Wash. 
Robert D. Jones, 

Sarnia, Ont. 
James Jordan, Laurel, Miss. 
Julian Jorstad. Seaside, Calif. 
Michael R. Joye, 

Springfield, Va. 
Steven A. Junak, 

Pasadena, Calif. 
Norbert Juneau. Sillery, Que. 
Jay Kahn, Brooklyn, N.Y. 
Jack Kallmeyer. 

Kettering. Ohio 
David H. Kaplan. 

Hartford, Conn. 
Jim Kapinoa, Hammond, Ind. 
John M. Karls, 

Easthampton, Mass. 
Brian D. Kassel. 

Pottstown. Pa. 
Gerard C. Keane, 

Pittsburgh, Pa. 
Jack L. Keene, Houston, Tex. 
Scott Keeny, Lawrence, Kan. 
Bill Kellman. 

Connersville. Ind. 
Carl R. Kelley, Atlanta. Ga. 
Eddie Kelton. Andrews, Tex. 
Richard L. Kennedy. 

Riverside, Calif. 
Thomas M. Kennedy. 

Randallstown. Md. 
Tom Kerl 

Shaker Heights, Ohio 
Steve Kereel. Chester, Va. 
Tim Kerfoot, Toronto. Ont. 
Mark Ketola. 

Madison Heights, Mich. 
Reed Khan. Seoul, Korea 
Richard Kihsgaard, 

Corning, Calif. 
Timothy Jackson K11by. 

Sperryville, Va. 

Craig Kirkwood, 
Honeoye Falls, N.Y. 

Dennis M. Kitchin, 
King of Prussia, Pa. 

Craig N. Klelnfleld, 
Maywood, N.J. 

Ernest Kleinman, 
Montreal, Que. 

Jim Kline. Genoa, III. 
Ziba B. Knapp, 

S. San Gabriel. Calif. 
Dan Knapper, Toledo, Ohio 
Luther Knight, Baltimore, Md. 
David Knowlton, 

Goffstown, N.H. 
Drew Knowland, 

Williamstown, Mass. 
Philip J. Koch. 

Maryville, Ill. 
Jerry Koffler, 

Philadelphia, Pa. 
Frank Koempel, Fords, N.J. 
Joseph Kohn, Rego Park, N.Y. 
Anthony Kostro. 

Brooklyn, N.Y. 
Wm. Kotrba, Cheshire, Conn. 
Neely Kountze, Omaha, Neb. 
Robert Kowalchik, 

Scranton, Pa. 
Helms Kraemer, 

Mundelein, Ill. 
Marc Kraus, Pittsburgh, Pa. 
Bernard W. Krinsky, 

Brooklyn, N.Y. 
David Kronmiller, 

Deer Park, Ohio 
Robert Kruse, Fairfield, Calif. 
Kenny Kaondzek, 

Scotch Plains, N.J. 
Bernard Kubiak, Olean. N.Y. 
Mike Kuntz, Dayton, Ohio 
Jeffrey Kurland, 

Framingham, Mass. 
Dennis Kuzak, Cleveland, Ohio 
Stanley Kyek, Stamford, Conn. 
Robert Lada, 

Wilkes -Barre. Pa. 
Dave Laing, Winnipeg, Man. 
Dennis Lampe, 

Cincinnati, Ohio 
John Langdell, 

San Francisco, Calif. 
C.T. Langlais, 

Grand Junction, Colo. 
Roy Langlands Jr., 

Cranbrsok, B.C. 
Michael Langston, 

Oak Park, Mich. 
Mike Larcombe, Folcroft, Pa. 
Paul J. Larsen, 

Tinley Park, Ill. 
John M. Lauerman, 

Seattle, Wash. 
Roger Lavallee, 

West Warwick, R.I. 
Real Lavoie, Ansonville, Ont. 
James T. Lawrence. 

N. Wilmington. Mass. 
Jack Lazarovie, 

Montreal, Que. 
Leslie Lazaruk, 

Willingdon, Alta. 
Norman Lederman. 

Dorchester, Mass. 
Donald Lee, Lebanon, Pa. 
William Lee, Bethlehem, Pa. 
Michael Leff. Bronx, N.Y. 
Jeffrey Lee Laites. 

Warminster, Pa. 
Wayne Leman, 

Ninllchik, Alaska 
Emil Lenchak, Hazleton, Pa. 
Kurt Leonhardt, 

Tinley Park, Ill. 
John K. LeRoy, Russell, Ky. 
Linda F. Levine, 

Forest Hills. N.Y. 
Stewart Levine, Bayside, N.Y. 
Lt. Roger B. Light, 

El Paso, Tex. 
James Lindsay, 

Big Rapids, Mich. 
Bob Lindsey, Marietta, Ohio 
Charles Linter. 

Larchmont, N.Y. 
Tom Lipnicki. Bayonne, N.J. 
Hank Lipschitz, 

New York, N.Y. 
Joel Lltskv, Brooklyn, N.Y. 
Richard F. Little. 

Fort Worth. Tex. 
Art Livesey, Middletown, N.Y. 
Richard Livingston. 

Little Rock, Ark. 
Robert C. Livingston. 

St. Petersburg. Fla. 
John Long, Lebanon, Pa. 
Michael J. Loucks. 

Wrentham, Mass. 
[Continued on page 1111 
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By John Milder 

1/0 Two ways to lick the multipath problem j Dressing up dynamics with two -track tape j Speaker cables the missus should go for 

WHETHER you live in a big town or the 
hills, chances are you've stumbled 

across a little problem known as multipath 
distortion. This bugaboo appears whenever 
an antenna picks up not only an FM station's 
primary signal but also a healthy dose of sig- 
nals bounced back from surrounding hills, 
buildings, living -room walls or what have 
you. 

Since these reflections may arrive at the 
antenna out of step with the main signal, the 
result frequently is the audible equivalent of 
ghosts on a TV screen. In other words, the 
sound you hear may range from slightly fuzzy 
to downright distorted. And multipath be- 
comes a really sticky problem in stereo recep- 
tion, since it can play hob with separation 
and that all -important signal -to -noise ratio. 

Best solution for multipath, of course, is 
a directional outdoor antenna that responds 
almost exclusively to a station's primary sig- 
nal. Lots of people, though, can't stick a yagi 
on the roof, particularly if they live in an 
apartment under the rule of a tyrannical land- 
lord. What then? 

Well, there's always our old friend, the 
folded dipole. Maneuver it into position 
where it's broadside to an incoming signal 
and it will cancel some of the reflections ar- 
riving from the side. To be sure, it can't do 
the kind of job a good outdoor antenna can. 
But it's a lot better than nothing when used 
correctly. 

Problem here, of course, is that maneuver- 
ing a folded dipole 
isn't easy. Matter of 
fact, you even might 
argue that what this 
country needs is a 
good, highly direc- 
tional indoor FM an- 
tenna. Most of those 
expensive black -box 
indoor jobs touted so 
loudly aren't worth 
the proverbial pow- 
der. And even those 

with a bit of gain aren't directional. 
But some of the R &D boys I've talked with 

lately say it can be done. They don't want to 
do it but they believe a compact directional 
antenna is a possibility -for a price. Anyone 
willing to pay it? 

Speaking of price, the 3M Company has 
a new master tape machine that -at $5,500 
to $8,500 -is unlikely to wind up in any- 
body's living room. But that's not what it's 
for, anyway. The new recorder is strictly for 
the recording studio, and what it has to offer 
is the promise of a whopping 15db gain in 
signal -to -noise ratio. 

Here's how it's done. Each channel of a 
stereo recording is piped automatically onto 
two different tracks. One track operates quite 
normally and can handle peak recording 
levels without overloading. The other, how- 
ever, is specially designed so it can pick up 
the low -level material that's usually lost in 
the soup. During playback (onto a disc -cut- 
ting lathe), the machine samples both tracks 
and reproduces the one that's best at any 
given moment. 

If 3M's new recorder isn't for the average 
living room, another new 3M offering defi- 
nitely is. It's the Scotch -flex speaker cable, a 
flat, adhesive -backed strip of vinyl tape with 
four conductors imbedded therein. 

Needless to say, this looks like just the 
ticket for invisible wiring of audio installa- 

tions. And it ought to 
be a real boon for 
anyone whose gear 
sits out on an open- 
shelf arrangement. 
The cable currently 
is available with ac- 
cessories for splicing 
and terminal connec- 
tions, and for long 
runs it will convert 
to a two -conductor 
arrangement. - 
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pAfrom EI's DXCLTJB 

ANGOLA. long a center of controversy. 
suddenly is providing North American 

DXers with a first -class catch. R. Diamang, 
operated by the Angolan Diamond Co. at 
Dundo, now is appearing Monday through 
Saturday on 11685 kc between 1300 and 
1430 EST. Signals are fair to good but you'd 
best nab this one while it's still on this choice 
channel. 

John Brunst, down Florida way, reports 
a new Nicaraguan on 5965 kc. Station proves 
to be an SW relay, of R. Quinientosnoventa 
( Managua) and therefore worth noting. The 
parent station formerly was BCB only (590 
kc). 

Those who like their DX to speak English 
should try R. Yaounde's 0005 English news- 
cast on 4972.5 kc. The broadcast originates 
in Cameroon. 

From H.L. Chadbourne in California 
comes word of a new R. Nacional de Espana 
transmitter in the Canary Islands. Frequency, 
strangely enough, is 11800 kc and time is 
1900 to 2200. 

R. Malagasy (formerly Madagascar) has 
been testing a new transmitter on 19 meters 
between 1100 and 1300 EST. Frequency usu- 
ally is 15270 kc but 15255 has been sampled. 
too. 

Latest prize catch by Gerry Klinck of Buf- 
falo, N.Y., is TFJ, Iceland. (Gerry is Execu- 
tive Editor of the ASWLC.) And as for that 
station, you'll find it on 9640 kc at 1530- 
1700. 

Why all the sudden ham activity in 
Rwanda? The big reason turns out to be that 
Deutsche Welle (Voice of Germany) relay 
station. When DW's 600 -watt pilot transmit- 
ter at Kigali isn't in service, the amateurs on 
DW's staff throw it on 40 -meter fone for their 
own fun. 

William Sparks, California, finally got his 
QSL Radiodifusao de Timor. But it took a 
little while -like 13 months! Patient West 
Coast DXers should try for this one on 3268 
kc before 0600 PST. 

Everyone seems to be hearing those new 
high -powered transmitters used by R. Berlin 
International. But are they really in East Ger- 
many? Or could some of the other East Eu- 
ropean broadcasting organizations which al- 
ready had the muscle (like R. Prague) simply 
be relaying RBI? 

Latest frequency for R. Republik Indo- 
nesia's 1830 English newscast is 9585. Watch 
for this one on the East Coast, through the 
QRM, when Peking is particularly strong on 
9480. 

Though many Latin American stations 
don't have much history behind them, YVKB 
at Caracas turns out to be one that does. 
Known as Radiodifusora Venezuela, the sta- 
tion still is using a home -brew transmitter 
built way back in 1932 when short -wave was 
in a pioneer state. Present frequency is 4890 
kc. 

A country which most any BCB DXer can 
log without too much difficulty these days is 
the Leeward Is. Though signal strength isn't 
spectacular, R. Montserrat often is received 
on 885 kc before 2100 sign -off. Incidentally, 
it's rumored that this island group might 
merge with the Windwards to form a new 
independent state. 

Those CW markers using the prefix 6YR 
are Cable & Wireless at Kingston, Jamaica. 
Similarly, Kingston Aeradio (and beacon - 
360 kc) now is 6YK instead of the former 
ZET. Frequencies for 6YK include 2952, 
2966 and 5566.5. 

Propagation: As days begin to lengthen 
[Continued on page 119] 
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BUY ON TIME - 
Jse Lafayette's 

famous Easy -Pay 
Credit plan ... up to 

24 Months 
to Pay 

IFREEv 
1965 CATALOG No. 650 it 

Over 500 Pages! E in Electron cs for 

g 

HOME INDUSTRY LABORATORY 

from the "World's Hi -Fi & Electronics Center" 
Stereo Hi -Fi -All Famous Brands 
Plus Lafayette's Own Top -Rated 
Components 
Citizens Band- Transceivers, 
Walkie-Talkies and Accessories 
Tape Recorders Ham Gear 
Test Equipment 

Radios, TV's, and Accessories 
P.A. Equipment; Intercoms 
Cameras; Optical Goods 
Marine Equipment; 
Auto Accessories 
Musical Instruments; Tools; 
Books and MUCH MORE 

See the Largest Selection in Our 44 -Year History 
9395 

19950 
New LR -800 70 -Watt Complete 
AM -FM Stereo Multiplex Re- 
ceiver features a tuned nuvistor 
"front -end" and an FM "Stereo - 
Search" multiplex indicator. 
Excellent sensitivity, frequency 
response, and low distortion 
specs. Imported, 99- 0005WX. 

New LT -325 AM/FM Multiplex Tuner combines 
simplicity, flexibility, and superb styling. 20 -Tube 
performance provides a great variety of features, 
including a new audible tone "Stereo Search Sys- 
tem." Imported, 99- 0001WX. 

HEADQUARTERS 
FOR THE HI -FI 

ENTHUSIAST 

Model RK -142 Deluxe Portable 
Tape Recorder perfect for the 
home, school, or office. Re- 
cords and plays Iiz track mon- 
aural at two speeds. With dy- 
namic microphone, connecting 
cables and empty 7" reel. Im- 
ported. 
99- 1512WX. 

THE WIDELY ACCLAIMED LAFAYETTE RK -137A TAPE RECORDER 
FEATURING 

4 
-TRACK STEREO PLAYBACK* 

-TRACK MONAURAL RECORD 

PLAYBACK 

With Electronic Track Selector Switch, VU Record- 
ing Level Meter and Pause Switch For Instant 
Editing 

Includes Lightweight carrying case, dynamic microphone, 
output cable, 7 inch empty tope reel. 

Two Speeds-33/4 & 71/2 ips Pause Lever Provides 
Instant Stop for Editing Record -Erase Safety Switch 

Fast, Rugged Shift Lever Control Extension Speaker 
Jack High Impedance Monitoring Jack VU Meter 
Recording Level Indicator Electronic Track Selector 
Switch Specially Designed Heavy -Duty 6x4" PM Speaker 

Separate Erase and Record Heads. Imported. 

Mail The Coupon TODAY For Your FREE LAFAYETTE 1965 Catalog 
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LAFAYETTE ... Headquarters For Citizens Band Equipment 

NEW! LAFAYETTE 23- CHANNEL CRYSTAL- CONTROLLED DUAL CONVERSION 

5 -WATT CB TRANSCEIVER WITH ADVANCED "RANGE -BOOST "CIRCUI T 
13 Tubes, 8 Diodes 
Low Noise Nuvistor RF & Mixer 
5 Double -tuned IF Transformers 

Model HB-400 
Only 9sß 

Frequency Synthesis For 23 Channel 
Crystal Controlled Transmit & Receive No 
Extra Crystals Needed Dual Conversion Re- 
ceiver with 3/10 uv Sensitivity Delta Tun- 
ing Variable Squelch, Variable Noise Limiter 

Illuminated "S" and RF Output Meter 
Push -to -Talk Ceramic Mike "Range- Boost" 
provides high average Modulation- increases 
Effective Range Built -in Dual Power Supply. 
117VAC, 12VDC "Vari- Tilt" Mobile Bracket 
For Easy Installation Plug -in Facilities for 
Lafayette Selective Call Unit Compact, 
12 "Wx10"Dx5 "H. 

NEW! LAFAYETTE ALL -TRANSISTOR DUAL CONVERSION 5 -WATT 

CB TRANSCEIVER FEATURING AUTHENTIC MECHANICAL FILTER 

tilt 
for Frequency Stability! 

Small, Compact - 
Only 3" High! 

100% Sold -State .. . Full 5 -Watt Performance! 
9 Rugged Silcon Mesa Transistors Used in 
Critical Areas 
Small, Compact -Only 3" High! 
Low Battery Drain -Less Than 350 ma on 
Receive, 850 ma on Transmit! 

MODEL HB -500 13950 Only 
12 Crystal- Controlled Transmit & Receive Posi- 

tions 23 Channel Tunable Receiver with Spotting 
Switch 15 Transistors, 5 diodes with Printed 
Circuit Construction Dual Conversion Receiver 
with 5/10 uV Sensitivity Mechanical Filter For 
Razor -Sharp Selectivity Variable Squelch, Auto- 
matic Noise Limiter, "S" meter Dependable 
Sealed Relay Switching Fits Anywhere -Only 
11. %"Wx6 %'Dx3 "H For 12VDC (optional 117VAC 
Solid State power Supply available) Supplied 
With Crystals for Channel 12. special Mobile brac- 
ket. Push -to -Talk Dynamic Mike and Mobile power 
cable. 

NEW! LAFAYETTE DELUXE 8- CHANNEL DUAL CONVERSION 5 -WATT 

CB TRANSCEIVER SUCCESSOR TO THE FAMOUS LAFAYETTE HE -20C 
Model HB -200 10950 

ONLY 
9 Tubes plus 3 Silicon Diodes plus 2 Crystal 

Diodes for 17 -Tube Performance Super Sensi- 
tivity-1 Microvolt or Less 8 Crystal Receive 
Positions plus 8 Crystal Transmit Positions plus 
23- Channel Tunable Receive Push -to-Talk Micro- 
phone Dependable Relay Switching Illuminated 
Meter with 3- Position Switch Adjustable Squelch 
and Automatic Noise Limiter Spotting Switch 

Built -in 117 Volt AC Power Supply with 12 Volt 
DC Mobile Transistorized Power Supply Plug -in 
facilities for Lafayette Selective Call Unit With 
Bracket Handle, Push -to-Talk Ceramic Mike, Pair 
of Transmit and Receive Crystals for Channel 15 
plus Crystal for Dual Conversion. 

FREES 11 

Lafayette 516 -Pg. 1965 Catalog No. 650. Write: 
Lafayette Radio Electronics Corp., Dept. E1E -5, P.O. Box 10, Syosset, L. 1., N. Y. 11791 
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HOW TO LOG 
X00 COUNTRIES 

READERS familiar with EI's DX Club 
well know that all but one of its Awards 

are issued on the basis of the number of 
countries QSL'ed. In the case of SWL's, the 
Club will award certificates to listeners who 
can prove reception of stations in 10, 50 or 
100 different countries. 

Knowing when and where to look is half 
the DX'ing battle, of course, and the follow- 
ing listing provides the when and where for 
100 different countries. Bring enough pa- 
tience and persistence to bear, and 100 coun- 
tries eventually can be yours. Good listen - 
ing! $ 

NO. COUNTRY STATION AND LOCATION KC. TIME (EST) 

THE FIRST TEN 
1 AUSTRALIA 
2 CANADA 
3 CONGO REP. 
4 COSTA RICA 

R. Australia, Melbourne 
R. Canada, Montreal 
R. Brazzaville 
TIFC, Faro del Caribe, San Jose 

15220 
11720 
11710 
9645 

1714 -2300 
1300-1700 
1200.2400 
1800 -2400 ( Apartado 2710) 

5 ECUADOR HCJB, Quito 9745 1800.2300 (Cas. 691) 
6 JAPAN R. Japan, Tokyo 11780 1800 -2000 
7 NEW ZEALAND R. New Zealand 9540 0100 -0645 
8 SWEDEN R. Sweden, Stockholm 6065 2000-2245 
9 SWITZERLAND S.B.C., Berne 6165 2100 -0100 (DX Editor) 

10 WEST GERMANY Deutsche Welle, Cologne 6160 2030 -0130 

THE NEXT FORTY 
11 ALBANIA R. Tirana 9390 1400 -1600 
12 ALGERIA R. Algerie 11835 1230 -1800 
13 ANGOLA R. Angola, Luanda 6025 0100 -0200 
14 ARGENTINA R.A.E., Buenos Aires 9690 2000 -0200 (Sarmiento 151) 
15 AUSTRIA Osterreich. Rundfunk, Vienna 6155 1700 -0200 
16 BELGIUM R.T.B., Brussels 9705 1815 -2000 
17 BRAZIL R. Bandeirantes, Sao Paulo 11925 1800 -2200 (Paula Souza 181) 
18 BRITISH GUIANA R. Demerara, Georgetown 3255 1800 -2215 
19 BR. HONDURAS R. Belize 3300 1900 -2230 

20 BRUNEI R. Brunei 4865 1700-0930 
21 BULGARIA R. Sofia 6070 1500 -2300 
22 CHILE R. Nuevo Mundo, Santiago 9700 1800 -2300 (Cas. 1627) 
23 CHINA R. Peking 9480 2000 -2200 
24 COLOMBIA R. Nacional, Bogota 4955 1900 -2400 
25 CONGO, REP. OF R. Leopoldville 9625 2300 -0200 
26 CZECHO- R. Prague 7345 2000 -0030 

SLOVAKIA 
27 DENMARK V. Denmark, Copenhagen 15165 1230-1545 
28 EAST GERMANY R. Berlin International 6230 1830-2200 
29 EGYPT U.A.R.B.S., Cairo 11910 1000 -1730 (Monitoring Dept.) 
30 EL SALVADOR R. Nacional, San Salvador 6010 1900 -2400 
31 ENGLAND B.B.C., London 6195 1815 -0100 
32 ETHIOPIA R. V. Gospel, Addis Ababa 11755 1300 -1475 
33 FORMOSA 

(Taiwan) V. Free China, Taipei 11825 2150 -2330 
34 GHANA R. Ghana, Accra 11800 1500 -1720 
35 GUATEMALA R. Cultural, Guatemala 9667 1900 -2400 ( Apartado 601) 
36 HAITI 4VEH, Cap Haitien 9770 1900 -2200 (Box 1) 
37 HUNGARY R. Budapest 9833 1200 -0100 
38 IRAN R. Teheran 11705 12004730 
39 ISRAEL. Kol Israel, Jerusalem 9009 1200 -1600 
40 ITALY R.A.I., Rome 5960 1730 -1900 
41 LEBANON R. Beirut 9750 2000 -2200 
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NO. COUNTRY STATION AND LOCATION KC. TIME (EST) 

42 LIBERIA V. America, Monrovia 15315 08001615 (Washington, D.C.) 
43 LUXEMBOURG R. Luxembourg, Vill Louvigny 6090 0000 -0200 
44 MEXICO V. America Latina, Mexico, D.F. 9515 0700 -0100 (Ayuntamiento 54) 
45 NETHERLANDS R. Nederland, Hilversum 6085 2300 -2350 
46 PHILIPPINES F.E.B.C., Manila 11850 0130 -1200 (Box 2041) 
47 ROMANIA R. Bucarest 7195 2000.2400 
48 SENEGAL R. Senegal, Dakar 9720 1230 -1800 
49 SOUTH AFRICA Springbok R. Johannesburg 7270 2200 -2300 
50 SOUTH KOREA K.B.S., Seoul 9640 0430 -0600 

THE FINAL FIFTY 
51 ANDORRA R. Andorra 5995 1600 -1900 
52 AZORES IS. Emisora Regional. Ponta Delgada 4865 1700.1810 
53 BOLIVIA R. Amauta, La Paz 6270 1900-2300 (Commercio 386) 
54 BR. SOLOMON IS. S.I.B.S., Honiara 3995 0230 -0500 (Box 115) 
55 BURMA B.B.S., Rangoon 5040 0700.1030 
56 CAMBODIA R. Cambodge, Phnom Penh 9695 08001000 
57 CAMEROON R. Yaounde 4972 0000 -0100 
58 CEYLON V. America, Colombo 11835 0700 -1300 (Washington, D.C.) 
59 CENT. AFR. REP. R. Bangui 5035 2330 -0030 
60 CHAD R. Tchad, Fort Lamy 6165 0100 -0300 
61 COOK IS. R. Roratonga 5045 0100 -0200 
62 CUBA R. Habana Cuba 6135 1900 -0100 
63 DAHOMEY R. Dahomey, Cotcnou 4875 0000-0200 
64 DOMINICAN REP. R. Santo Domingo- Televison 9505 1900 -0100 
65 FIJI IS. F.B.C., Suva 3255 03000530 
66 FINLAND F.B.C., Helsinki 15185 1530 -1730 
67 FRANCE R.T.F., Paris 11920 1700 -2300 
68 FRENCH GUIANA R. Cayenne 6175 0515 -0615 
69 HAWAIIAN IS. V.America, Honolulu 9650 0400 -0700 (Washington, D.C.) 
70 HONDURAS La Voz de Honduras, Tegucigalpa 5870 1900-0100 (Av. Lempira) 
71 INDIA A.I.R., Delhi 11810 0830 -0930 
72 INDONESIA R.R.I., Djakarta 9585 1830 -2000 
73 IRAQ R. Baghdad 6095 2300 -0200 
74 IVORY COAST R. Abidjan 11820 1130.1730 
75 JORDAN R. Amman 9560 2015 -2100 
76 MALAWI R. Zomba 3955 2300.2400 
77 MALAYSIA V. Malaysia, Kuala Lumpur 11900 0400-1030 
78 MALI R. Mali, Bamako 9745 1600 -1800 
79 MARTINIQUE IS. R. Martinique, Fort de France 3315 1800-2115 
80 MAURITANIA R. Mauritania, Nouakchott 4855 0130 -0800 
81 MONACO Trans World R., Monte Carlo 7260 0230 -0330 (Box 141) 
82 MOROCCO R.T.M., Rabat 15185 1300 -1830 
83 MOZAMBIQUE R. Clube de M., Lourenco Marques 4925 2230.0100 
84 N. CALEDONIA IS. R.T.F., Noumea 7170 0200 -0530 
85 PANAMA R.P.C., Panama 9685 1800 -2400 (Apartado 1795) 
86 PAPUA TERR. A.B.C., Port Moresby 9520 2300-0145 
87 PARAGUAY R. Encarnacion 11940 1900.2100 
88 PERU R. America, Lima 9450 1900 -2400 
89 POLAND R. Warsaw 7295 1800 -2100 
90 PORTUGAL V. West, Lisbon 6785 1900 -2300 
91 SIERRE LEONE S.L.B.S., Freetown 3316 0100-0200 
92 S. RHODESIA S.R.B.C., Salisbury 4828 2300-0100 
93 SPAIN R.N.E., Madrid 6130 2000-2245 
94 SUDAN R. Omdurman 9480 2300-0100 
95 TAHITI R. Tahiti, Papeete 11825 2300 -0200 

(Fr. Polynesia) 
96 THAILAND T.N.B.S., Bangkok 11910 0500 -0900 
97 TUNISIA R.T.T., Tunis 6125 2330-0100 
98 TURKEY R. Ankara 7285 1500-1700 
99 UGANDA R. Uganda, Kampala 3340 0100-0200 

100 VENEZUELA R. Rumbos, Caracas 4970 1800 -2330 ( Apartado 2618) 

Location is that of the studio. Most stations can be addressed simply by name and studio location; 
additional address, where required, is shown in brackets. 
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FOR TAPE 
How to diagnose and treat the handful of 

By LAWRENCE GLENN Any hobbyist who 
has chalked up 

more than 100 hours on a tape recorder ought 
to take a few minutes out for maintenance. 
And anyone whose tape recorder has whirled 
away for 200 or 300 hours can bet there's 
room for plenty of improvement. 

Though tape heads appear to be quite 
rugged, they are fouled easily by particles of 
grime and oxide flake -off. In a way, tape 
heads are just as temperamental as phono- 
graph styli. Thing is, heads rarely konk out 
suddenly. Instead, they undergo a slow de- 
terioration which is about as apparent as the 
droop rate of Pisa's tilting tower. 

Slowly but surely, though, highs fall off, 
noise is added to recordings and tapes begin 
to skew in and out of alignment. And so 
gradual is this descent that it's only when 
the tape heads and guide path are overhauled 
-and brilliance magically is restored to the 
sound -that one realizes how much fidelity 
got lost. 

First aid for tape heads begins with routine 
cleaning. Things being what they are, this 

should be done after each eight hours of 
operation, at least. 

As the tape passes over the heads, they 
naturally are worn. Worse yet, some oxide 
flakes off the tape's base (even if it's Mylar) 
and accumulates on the trailing edges of the 
heads -the part the tape travels over last. In 
time, it's not unusual for a heavy accumula- 
tion to lift the tape enough to destroy the 
all- important intimate contact between head 
and tape. Result is loss of high- frequency 
response and poor erasure. 

Though most recorder instruction manuals 
warn against allowing flake -off to accumulate, 
they also recommend Q -tips dipped in head 
cleaner for cleaning. What they don't tell you 
is how to maneuver a Q -tip in a tape slot that 
just is not wide enough. Sure, you can get the 
Q -tip into the slot, all right, but it also will 
contact the pressure pads (if your recorder 
has them) . And the best instantaneous sol- 
vent for the cement which retains pressure 
pads is head -cleaning fluid. 

If yours is a narrow -slot recorder, use the 
Q -tip for cleaning the capstan, pinch roller 

Cover must ne removed to permit ac- 
cess to most heads. Step usually 
requires removal of a few screws. 

Demagnetizer is a must for head 
maintenance. Heads should be de- 
magnetized after eight hours of use. 

Heads should be cleaned at same 
time they are demagnetized. A Q- 
tip often will turn the trick. 
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N EA 5 
pains that every head is heir to 

and tape guides ( all of these also are subject 
to flake -off accumulation and should be 
cleaned at the same time the heads are). Use 
Kleen -Tape or its equivalent for the heads. 

By way of explanation, Kleen -Tape is a 
fabric ribbon supplied on a standard tape reel. 
It is moistened lightly with cleaner and then 
run through like a tape, cleanirg the heads 
as it passes over them. While it does moisten 
the pressure pads with head cleaner, there 
isn't enough cleaner present to dissolve the 
cement. Kleen -Tape also is useful on re- 
corders that require tools to dismantle the 
head cover; you just run it through and the 
job is done. 

Make it a practice to demagnetize the 
heads whenever they are cleaned. A magnet- 
ized head usually stems from excess record 
signal levels or perhaps contact with a mag- 
netized tool. Bad thing about it is the fact that 
it adds noise to recordings every time the tape 
is played. Take a few seconds with a head 
demagnetizer, however, and this trouble can 
be avoided. 

Something else that must be checked 

periodically is head alignment. Thing to do 
is play back a tape you made when the ma- 
chine was new or put on a commercial align- 
ment tape. Using light finger pressure or a 
Q -tip, skew the tape up and down at the 
playback (or record /play) head. If motion 
in either direction causes the highs to in- 
crease, the head is out of alignment. Nat- 
urally, the greater the amount of skewing 
needed to increase the highs the greater the 
misalignment. If skewing causes the highs to 
decrease, the head is in alignment. 

Though you might think this puts the cart 
before the horse, aligning tape heads starts 
with demagnetizing the screwdriver and any 
other tools you'll need for the job. Place the 
tools on a bulk tape eraser, wiggle them 
around, then slowly remove them. Do not 
leave them on the eraser and shut off the 
power because this will cause tools to remain 
in a magnetized state. 

Locate the alignment screw (or whatever 
adjustment is provided) and rotate the head 
slowly from side to side as the alignment tape 
is feeding through. At some adjustment, 

Oxide flake-off on capstan pinch 
roller shows cleaning is called 
for. A Q -tip again is required. 

May, 1965 

Head assembly reveals heavy 
wear; photo at top of page contrasts 
appearance of old and new heads. 

Tools always should be demagne- 
tized with a bulk tape eraser be- 
fore bringing them near tape heads. 
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maximum high -fre- 
quency response will be 
obtained. This is the 
exact alignment adjust- 
ment and the alignment 
screw should be locked 
at this setting. 

In the case of three - 
head machines, first 2d- 
just the playback head 

as described. Then feed in a signal with plenty 
of highs, set the machine to record and adjust 
the record head for maximum high- frequency 
response while listening to the simultaneous 
playback. Better yet, feed the output of an 
AF signal generator into your recorder with 
the generator set at 7,500 or 10,000 cycles 
(the higher the better). Maintain the proper 
record level, then adjust the record head for 
maximum output on simultaneous playback. 

Given time enough, of course, all heads 
wear out. Fact is, many heads will show 
signs of wear after about 100 hours of oper- 
ation. ( Actually, the better the recorder the 
better the head quality, and you might get 
by with up to 500 hours before severe head 
wear starts to show.) As the heads wear, 
several factors work toward ruining your 
enjoyment. 

First, excess wear by a combination of fac- 
tors can -and usually does -reduce the 
recorder's high- frequency response. Second, 
small pits are developed on the head surfaces 
which fill with flake -off. The flake -off fill at- 
tracts more flake -off until there are hard little 
hills on the head surfaces. These hills in turn 
cut into the oxide as the tape passes over and 
loosen even more oxide in a never- ending 
process. 

A third problem is the knife -edges worn 
into the heads at the top and bottom of the 
normal tape path. If the tape skews in passage 
or if the tape is warped, it passes over these 
edges, which cut into the .oxide. Both pits 
and knife -cuts evidence themselves as tracks 
cut into the tape coating. 

Since head replacement isn't a difficult job, 
there's no need to put up with inferior per- 
formance. Nevertheless, you've got to go 
about it the right way. Sure, you always can 
get a replacement head from one source or 
another, but if yours is a budget recorder why 
put in another fast -wear head? For a few 
dollars more you can obtain a professional - 
quality head, one less prone to wear and pos- 

[Continued on page 119] 
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0 
Gaps must span proper portion of tape; 
drawing shows position for 4 -track head. 

TAPE 

CENTER LINE 
OF 

TAPE HEAD 

TAPE 

HEAD 

90° 

Optimum performance results when center 
line of head forms a 90° angle with tape. 

CENTER LINE 
OF 

TAPE HEAD 90° 

TAPE HEAD 

Gap on head must form 90° angle with the 
edge of tape; this is azimuth adjustment. 

Replacing tape heads can be a relatively 
straightforward operation if three things 
are kept in mind. As our diagrams show, 
1) head must be positioned properly 
against tape. 2) face of head must be at 
right angles to tape. 3) gaps in head must 
form right angles with edges of tape. 
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El DX Club Membership List 

Continued from page 99 

David Low, Iowa Park, Tex. 
Frank Lucia. Union City, N.J. 
Carl Luckett, Overland, Mo. 
Adolph A. Lugmayr, 

Toronto. Ont. 
Bruce Lynn, Springfield, N.J. 
Tom Lyons. Greenwich, Conn. 
Arthur N. Mabbett, 

Medford, Maas. 
Tommy Macdonald, 

Flemingshurg, Ky. 
Jim MacFarlane Jr., 

Granada Hills, Calif. 
John M. MacFarlane. 

Washington, D.C. 
Craig MacNeill, 

St. Clair Shores, Mich. 
Charles Maddox. 

Apalachicola. Fla. 
Chris Maher, Jackson, Miss. 
Ralph Mahoney, 

Philadelphia, Pa. 
Richard Mahoney, 

Essex Junction, Vt. 
Reg Mahoney. 

Charleston, W. Va. 
.1. Malama, Rockford, Ill. 
Mike Mallory. 

Granite City. Ill. 
Samuel Maloof, 

Watertown, Mass. 
Kenny Maltz, Bronx, N.Y. 
Martin Mandelberg, 

Emerson. N.J. 
Thomas H. Mandell, 

S. Burnaby-, B.C. 
William C. Mann, 

Livermore Falls, Me. 
Terry Marcus, Sharon, Pa. 
Richard Marken. 

Los Angeles. Calif. 
Mrs. Sara M. Markwalter, 

West Palm Beach, Fla. 
Philip Marotta, Solvay. N.Y. 
Marvin O. Marshall. 

Salem. N.J. 
James Martin, Taylor. Pa. 
Jim Martin, 

Minneapolis. Minn. 
Joseph A. Martin, 

Fort Lauderdale, Fla. 
Mike Martin, Moravia, Iowa 
Robert D. Martin. 

Riverside. Calif. 
Richard J. Mattone. 

Miami, Fla. 
Jimmy Marot, 

New Britain, Conn. 
Mike Marzano, 

Cleveland. Ohio 
Fred Marzec, 

Summerside, P.E.I. 
George S. Masny, 

New York, N.Y. 
Robert Massey, Appleton. Wis. 
Robert Mattson, Bronx, N.Y. 
John Matystik, Yonkers, N.Y. 
R. Maticuit, 

Meudon -la- Foret, Seto. 
France 

Carleton W. May, 
Westminster, Mass. 

Dan May. Tampa, Fla. 
Johnny D. Mayo, 

Greenwood, Ark. 
Guy Mazza, San Jose. Calif. 
Robert E. McCauley, 

Little Falls, N.Y. 
Robert McClenaghan, 

Pompton Lakes, N.J. 
Dennis P. McDonough, 

S. Norwalk, Conn. 
Henry Mrponagh, 

Ansonvlile, Ont. 
Henry McDougal, 

Seville, Ohio 
Daniel R. McGrath, 

Staten Island. N.Y. 
Patrick McGuire, 

Drayton Plains, Mich. 
Louis M. McLain, 

Novato, Calif. 
Donald L. McLeod, 

Cape Breton. N.S. 
Jerry McMahan, 

Cedar Rapids, Iowa 
John T. McMahon, 

Baltimore, Md. 
Bruce McNair, Fords, N.J. 
Rodger McNicoll, 

Toronto, Ont. 
Thomas E. McNiff. 

Arlington, Va. 
Dean R. McQueen, 
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M lnnaapolts, Minn. 
Allan Meadow, Chicago, Ill. 
William Meeker. 

Huntington Woods, Mich. 
John Malter, New Castle, Pa. 
Gene Melton. Kirkland. III. 
Ronald Merchant, 

Cadillac. Mich. 
David Merkel, Rochester, N.Y. 
Dan Merriman, 

Maryville, Tenn. 
David M. Merritt. 

Paducah, Ky. 
Robert Metzger, 

Bridgeport, Conn. 
Frank Meyer, 

Galthersburgh, Md. 
J. Miazga, Greenwich. Conn. 
Alan Michel, Flushing, N.Y. 
Joe Miller, Wallowa, Ore. 
John Miller, 

Parkersburg, W. Va. 
Ralph Miller. 

Rio Piedras, P.R. 
Ralph David Miller III, 

Hato Rey. P.B. 
Robert Millet, 

Jeffersonville, Ind. 
Terry Miller, 

Imperial Beach, Calif. 
William Milligan, 

Youngstown. Ohio 
Clarence Mills, 

W. Covina, Calif. 
Ray Minter. Baltimore, Md. 
David Mlsenhelmer, 

Heston, N.C. 
Joseph Mlslnski, 

Irvington, N.J. 
Walter Mieka, 

Portsmouth, R.I. 
Dave Mitchell, 

Waterbury. Conn. 
Edward Mohrman, 

Chicago. III. 
Anton J. Molnar, 

Montreal, Que. 
George E. Molnar Jr.. 

Buffalo, N.Y. 
John Molnar. 

Wyandotte, Mich. 
Leonard Moncaleri. 

Huntington, N.Y. 
Eugene Molter, 

Needham, Mass. 
Pat Montgomery, 

Cincinnati, Ohio 
Ronnie Moody, Houston, Mo. 
James L. Moore. 

Nashville, Tenn. 
John Moore, 

Portsmouth, Ohio 
Greg Moratschek, 

Cincinnati, Ohio 
John H. Morgado, 

\Vest Covina, Calif. 
Kevin Morgan, Iottsville, Pa. 
Bruce T. Morland Jr., 

Grand Prairie. Tex. 
Alan Morris, Cleveland, Ohio 
Bob Morris, Rialto, Calif. 
Dave Morris, Sanford, Fla. 
Charles F. Morrissey, 

Bellerose, N.Y. 
Paul R. Moyer Jr.. 

Des Plaines, Ill. 
Ross Mueller, Urbana, Ill. 
Barry Muller, 

Pompton Plains, N.J. 
Emmett Murphy, Butte, Mont. 
Todd Murphy, Bronxville, N.Y. 
C. Vernon Murray, 

Scarborough, -Ont. 
Robert A. Nadalin, 

Belle River, Ont. 
Michael A. Nazzaro II, 

Rocky Point, N.Y. 
J. Robert Nelson, 

Battle Creek. Mich. 
Jeffery Newbro, 

Great Neck, N.Y. 
D.L. Newowlst, 

Rochelle, Ill. 
Nicholas V. Nicastro, 

Hoboken, N.J. 
Leslie Nice, Dallas, Tex. 
Wayne Nichols, Chester, Pa. 
Ray Nickles, 

Franklin Square, N.Y. 
Uldis G. Niedrins, 

N. Dighton. Mass. 
Leon Noel, Fairborn. Ohio 
Tom Norman, Florence, S.C. 

[Continued on page 112] 

new Allen type 
screwdrivers 

work faster, easier ... reach 
where wrenches won't go 

fixed handle 
SCREWDRIVERS 

11 hex sizes: 
.050" to '." 

Precision formed, 
alloy steel blades 

Shockproof, 
breakproof, 
amber plastic 
(UL) handles 

detachable BLADES 

8 hex sizes: 
tO1 le 

" 
ló 

Fit all "99" Series 
handles 

Available singly - 
as a set of six in 

\ free plastic pouch 
-'br in roll kit 
with handle 

XCELITE INC. 16 BANK ST., ORCHARD PARK. N. Y. 

Please send free literature N763. 
name 

address 

city state & zone 
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EI DX Club Membership List 

Continued from page I i i 
('oie Northup, 

Youngstown, Ohio 
Mark Northup, Philmont, N.Y. 
Don Nostrant, Portland, Ore. 
David G. Oakes, 

New York. N.Y. 
Ronald Oberloh, 

Luverne, Minn. 
Eugene O'Brien Jr., 

(Ionic, N.H. 
Paul O'Connor, Canton, Ohio 
Tim O'Connor, Warren. Ark. 
Edward Odom, Mobile, Ala. 
Denis O'Keefe, Omaha. Neb. 
Edward C. Otttua Jr., 

Forest Hills, N.Y. 
Nick (Iliviero, 

New Britain, Conn. 
Carl F. Olsen, 

Cumberland. B.C. 
R. Eric Olason, 

Wallingford, Conn. 
l'atti O'Mara, Yonkers, N.Y. 
Agustin Ortiz M., 

Mexico City, Mexico 
Tom Owens, Powell, Ohio 
Steve Painter, 

(lrbisonla, l'a. 
.lack Palladay, 

Indianapolis, Ind. 
Ted Palmer, 

Sierra Madre, Calif. 
Janes M. Park, 

Brooklyn, N.Y. 
Douglas Parker, ' 

New York, N.Y. 
Jacques Parmantier, 

Saint Denis, France 
Fred L. Parsons, 

Welland, Ont. 
Mrs. .1. Partridge, 

Toronto, Ont. 
Robert J. Partridge, 

Pawtucket. R.I. 
William T. Pate Jr., 

Lawrenceville. Ga. 
Rill l'atrick, Booneville, Ky. 
Gary Patterson, 

Rosedale, Mies. 
Dennis Paulette, 

It irhn,ond. Va. 
Seth B. Paull. Bristol, R.I. 
Walter i'azdon Jr., 

Manchester, N.H. 
Chuck Pearce, 

Icing of Prussia, Pa. 
Douglas G. Peck, 

Litchfield, Conn. 
Paul T. Pedersen, 

Sunbridge. Ont. 
Rick Pelasara, 

Falls Church, Va. 
.(dolt l'elzer, Regina, Sask. 
Howard W. Pence, 

Montpelier, Ind. 
D. Peni.ston, Chester, N.J. 
.5.1,. fenny, Elmira, Ont. 
Vincent A. l'eri, 

S. Ozone Park, N.Y. 
\lare G. Perlin, 

Mattapan, Mass. 
Russell l'eterrnan. 

Austin. Tex. 
Edward A. Peters, 

Winnipeg, Man, 
Michael H. l'eters, 

Burnett. 
It.G. Petersen, Swastika. Ont. 
.lack l'etree, Houston, Tex. 
Randy Peyton. 

Greenwich, Conn. 
John M. Phifer, 

Statesville, N.C. 
Patrick B. Phillips, 

Mandan, N.D. 
James J. i'ieklo, 

'onshnhocken. l'a. 
.toe Pierson, Newark, N.J. 
John l'inn. Port Arthur. Ont. 
John l'irnat, Euclid, Ohio 
Steve E. Pitts, 

Lacrosse, Wash. 
'Perry l'itts, 

Arlington Heights, Ill. 
Allan i'latky, Baltimore, Md. 
.tack Pleska, Simpson, l'a. 
Michael .1. Plihcik, 

Woodside, N.Y. 
(truce Popkin, 

Huntington Station, N.Y. 
(Waiter l'oppinga, 

Lafayette. Ind. 
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Burton Porter, 
Connersville, Ind. 

John l'orter, Grosse Ile, Mich. 
Leroy Potter, 

Saranac Lake, N.Y. 
Dan 1Redpall, Wayne, N.J. 
Joe Preissner Jr., 

Richmond, Va. 
Ed Preston, Chicago, Ill. 
Jim Preston, 

Iteedsville, W. Va. 
,lack W. Price Jr.. 

Salt Lake City, Ptah 
Larry E. ]Rice, 

Fayettesville, Ark. 
Jack Pritchard, Dallas, Tex. 
Jim Pruitt. Redding, Calif. 
James Przyhytek, Berwyn, Ill. 
Richard Purdy, Detroit, Mich. 
V. fuss, Powell River, B.C. 
Walter Page i'yne. 

Hagerstown, Mel. 
Robert Quandt, 

Pasadena, Calif. 
Terry A. Radtke, Zachow, \ \'Is. 
Frank Raftovich, 

t'he. .ster. l'a. 
Robert W. Rabe, 

C layaient, Del. 
Daniel Itaiskin, 

Far Rockaway. N.Y. 
Brother T. Ralph, 

Lachine, (lue. 
.Ion D. Randolph, 

Dayton, Ohio 
Louis Rappaport, 

\Baud, Fla. 
loin A. Mason ussen, 

Kennett Square, Pa. 
Dirk Bassoon, Lockport, Ill. 
Joseph I). Ray, Lincoln, Neh. 
Martin 1,. Raynor, 

Kensington, Md. 
Martin Reagan, 

Gatlinhurg, Tenn. 
John W. Reasoner, 

.lotes, lows 
Larry Rector, 

Pittsburgh, l'a. 
David M. Reed, 

Itaceland, Ky. 
George (teed, 

\V. New York, N.J. 
Dennis Reid. 

Morgan Hill, Calif. 
John Reid. Clifton, N.J. 
Robert Bei nerker, 

cortiopotis, l'a. 
Robert Reinhard. 

Middletown, l'a. 
Iton Iteiring. Madera, Calif. 
Jonathan Reise. 

Milwaukee, Wis. 
Leslie Reìzes, 

Lexington. Mass. 
Owen Rester, 

Fort Worth. Tex. 
Raymond Reynolds, 

Lowell, Mass. 
ltonald G.H. Rhodes, 

Windsor, Ont. 
Kenny Itihet, 

Rockaway Park, N.Y. 
George Itlecio, Oxford, Conn. 
Patrick J. Richardson, 

Chicago, Ill. 
Robert Richert. 

Caledonia, Ont. 
Fred L. Riggs, 

('lneinnati, Ohio 
William Itingleben, 

Hazleton, l'a. 
Andrew L. Hippie, 

Scarborough, Ont. 
Craig Risovi, Rantoul, III, 
Mrs. Leah Ritter. 

i'olumhus, Ohio 
l'ete Ritter, Oxford, Ohio 
Bill Ritz. Lyndhurst, Ohio 
David T. Rivers, 

Seattle, Wash. 
David Roherton. 

Christchurch, New Zealand 
John H. Roberts, 

Emerson, N.J. 
Edward John Robinson, 

Windsor, Va. 
Charles Rock, 

Cambridge, Neh. 
Joseph W. Regal, 

Brunswick. Me. 
James A. Rogers, 

Westover, Mass. 
Mlle Rohde, Menomonie. Wis. 

Bill Roney, 
Andrews A.N.B., Wash. 

Leonard Rothstein, 
New York, N.Y. 

Raymond N. Rouillard, 
Milwaukee, Wis. 

Thomas Houtlife, 
New York, N.Y. 

Stanley Howie, 
Brooklyn, N.Y. 

Paul G. ROY, 
Southbridge, Mass. 

Joel Rubenstein, 
Cherry Hill, N.J. 

Edward Rudder, Halifax, Va. 
Joseph Itudnlcki, 

Jamaica Estates, N.Y. 
Torn Itupe, Park Ridge, Ill. 
Bob Rushby, Itexdale. Ont. 
Charles Russell. Lynn, Mass. 
Charles Russell, 

Rochester, N.Y. 
Steven ltusaell, 

Bethesda, Md. 
Stewart T. Russell, 

Hawthorne, Calif. 
Raymond Rymarczick, 

Philadelphia, l'a. 
Ed Saak. l'ark Forest, Iil. 
Salvador Salazar Jr., 

El l'ase, Tex. 
Nick Salerno. New York, N.Y. 
Aldridge Salisbury, 

Falls Church, Va. 
Michael Sallee, Macomb, HI. 
Bernard Sash, Brooklyn, N.Y. 
William Sauer, 

Holyoke, Mass. 
Philippe Saute eau, 

Arlie -Mons -Seto, France 
Bill F. Schackart, 

Pasadena, Calif. 
Samuel Scheer, 

irooklyn, N.Y. 
Ken Scheper, 

Cincinnati, Ohio 
Paul R. Schildgen, 

Fairchild AFB, Nash. 
Lee I. Schlesinger, 

Skokie, Ill. 
Stephen Schmidt, 

Webster, N.Y. 
John Schnaidt, 

Shatter, Calif. 
Lorin C. Schneider, 

Manchester, N.H. 
Wolfgang F. Schneider, 

Brookfield, (('is. 
Frank Schnurotein, 

Forest Park, Ilf. 
Robert Schommer, 

Chicago, Ill. 
Ray Schubnel, Stamford, Vt. 
Alan Schulman, Albany. Ga. 
Bob Schumann, Dallas, Tex. 
John William Schunak, 

Eggertsville, N.Y. 
Bruce Scott, 

Orchard Park. N.Y. 
Ed Scott. Brewer, Me. 
Larry Joe Scott, 

I 'larksville, Tenn. 
Robert B. Scott, 

Toronto, tint. 
John H. Seerosen, 

New York. N.Y. 
Wayne M. Segal, 

Newtunville, Mass. 
Kenneth Shafer. 

Whitestown, Ind. 
Ralph R. Shankiand, 

.trcaula, 
Richard Shannahan, 

Binghamton, N.Y. 
f,es Shattuck, Locke, N.Y. 
Jerry Shaw, Montrose, (V. Va. 
ü iehard Shaw, 

North Bergen, N.J. 
John D. Speedy, 

Encinitas, Calif. 
Joseph Sheehan, 

Weymouth, Mass. 
William M. Shell Jr., 

St. Louis, Mo. 
Richard A. Sheppard, 

Minneapolis, Minn. 
Martin Sherer 

Sylacauga, 
Jerry Sherrod, 

Knoxville, 'Penn. 
.lames L. Shettel, 

Harrisburg. Pa. 
John W. Shill Jr., 

Virginia Beach, Va. 
Ronald .1. Shopinskl, 

\It. Carmel, Pa. 
Larry Shorter, 

Ocean Falls. B.C. 
Elliott Shulman. 

I,ivingston, N.J. 
Leroy Shurtz, Derby. Kan. 

John Shvorob, 
Cleveland, Ohio 

Eugene Siciutma, 
Toronto, Ont. 

Earle E. Silver, 
San Jose, Calif. 

Howard Sinberg, 
New York, N.Y. 

Tom Siolek, Brooklyn, N.Y. 
Stephen Slavaky, 

Bronx, N.Y. 
Robert Slocum, Akron, Ohio 
Bud Slovfnski, 

Santa Monica, Calif. 
Allison Smith Jr., 

Glenmont, N.Y. 
James Smith, 

Milledgeville, Ga. 
James Lee Smith, 

Ingersoll, Ont. 
James R. Smith. 

E. St. Louis, Ill. 
been W. Smith, 

Grottees, Va. 
Michael C. Smith, 

Farmington, N.M. 
Richard Smith, 

Brockton, Mass. 
Robert L. Smith, 

Columbus, Ohio 
'rom Smith, El Monte, Calif. 
Wade M. Smith. Wayne, Pa. 
William B. Smith, 

Palo Alto, l'alif. 

Edward L. Snyder. 
Bayside, N.Y. 

Antony Solt, Yonkers. N.Y. 
Daniel F. Soule, 

W. Scarborough, Me. 
John Sowers,' Lebanon, Pa. 
Thomas Spangler, 

Canton, Ohio 
Sidney Spector. Gary, Ind. 
William E. Spencer, 

Pacoima, Calif. 
David Sprague, Reno, Nev. 
Thomas Stack, Inkster, Mich. 
Colin Stafford, Duncan, B.C. 
Ron M. Staley. Glenolden, Pa. 
Bill Stanley. Deer Park, Tex. 
Keith Staite. Trafford, l'a. 
Roy Staples, Benton, Ky. 
Donald It. Stark, 

McMurray, Pa, 
Bill Stash, McKeesport, Pa. 
Gene Staton, Kokomo, Ind. 
.lint St.awoki, Warren, Mich. 
John V. Stec, 

Essex Junction, Vt. 
Galen L. Steele Jr., 

Huntington Park, Calif. 
William Steele, 

Blasdell, N.Y. 
Harold Steinman, 

Norwich, Conn. 
Michael Stellato, 

l'arte Place, N.Y. 
Kenneth M. Stern, 

Philadelphia, l'a. 
Dun St Hunan Jr., 

Darien, Conn. 
Louie A. Stober, Tigard, Ore. 
Ira Stober, Brooklyn, N.Y. 
J.I'. Stone. 

Indianapolis, Ind. 
Warren Stone. 

Christchurch, New Zealand 
Jinn Stonerock, 

Kingston, Ohio 
Howard Storck, 

New Rochelle, N.Y. 
Tom Stoat, 

Granada Hills, Calif. 
Eugene Austin Stoudenmire III, 

I'rattville, Ala. 
Harry T. Stout, 

Ehizabethton, Tenn. 
Don Stovicek. 

Cleveland, Ohio 
Slike Strauss, 

Ormond Beach, Fla. 
Charles Ray Strickland, 

Louisburg, N.C. 
Rick Stuehler. 

Hillsborough, Calif. 
Harold L. Stull. 

Corning, N.Y. 
Roger Sturtevant, 

Iiamilton, Ont. 
Eugene Sueoka, 

Campbell. Calif. 
Chester Sugierski Jr.. 

I, ironia, Mich. 
Carl Swanson, Tremont, Calif. 
John Sweeney, 

Drayton Plains, Mich. 
Stephen Syson. Milton. Ont. 
William Szatkowski, 

Chicago, Ill. 
lay Tanen, New York. N.Y. 
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Ronald 1. Tanner. 
Lauenburg, N.S. 

Bill Taylor, Vancouver, B.C. 
Ken Taylor. Belleville. Ont. 
William Elton Taylor, 

Raleigh, N.C. 
Michael Tedera, 

Pittsburgh, Pa. 
Theodore Arthur Templeton, 

Wichita Falls, TeX. 
John Tenikat, Benid, Ill. 
Barry Tepperman, 

Toronto, Ont. 
Thomas M. Tetzlaff. 

Ripon, Wis. 
Blase Thaoz, Linden, N.J. 
Steve Tharp, 

Grand Island, N.Y. 
Steven M. Thickstun, 

Library, Pa. 
Torn Thomas, 

l'ilot Mountain, N.C. 
Baker Thompson, 

Somerville, Tenn. 
David Thompson, 

Suisun, Calif. 
Paul F. Thompson, 

Randolph. Mass. 
Rodney R. Thompson. 

Metairie, La. 
Bob Thrower, Burnaby, B.C. 
Stanley Ting. 

Redwood City, Calif. 
Raymond George Tipton, 

Reisterstown, Md. 
John Toikkanen, 

Conneaut. Ohio 
Carter A. Tomassi, 

Atlanta. Ga. 
Edward J. Tompkins, 

Toronto. Ont. 
Larry Tompkins. 

Long Island City, N.Y. 
Hilbert V. Torbeck, 

Colorado Springs, Colo. 
:Clan Trainer. Memphis. Tenn. 
S. Joseph Trapasso, 

Winthrop. Mass. 
Nolan G. Tucker, 

Tucson, Ariz. 
Paul Tucker. Baltimore, Md. 

Stu Turgel, Hull. Maas. 
Kurt F. Turnbull, 

Schenectady, N.Y. 
David Tussman, 

Middletown, Conn. 
James John Tutak, 

Jersey City, N.J. 
James W. liber, 

Harvor Creek, Pa. 
Glenn R. Pr, Holly Hill, Fla. 
Ronald J. Uzdavinis, 

Woodbury, S.J. 
Ashley Vail, 

Bedford Heights, Ohio 
Edward Valade, 

Manchester, N.H. 
Frank Vanassche, 

Wallowa, Ore. 
H. Van Engelen, 

N. Vancouver, B.C. 
Michael Vanek. 

Binghamton, N.Y. 
.lames Vannes, 

Green Bay, Wis. 
Don Van \ Vienen, 

Allendale, Mich. 
Ronnie Verner, Atlanta, Ga. 
.Iirn Vicchiola, 

Pittsburgh, l'a. 
Gary Voelkerding, 

Cincinnati. Ohio 
Tins \'orel, Westchester. Ill. 
Robert Voss. River Edge, N.J. 
Rudy J. Vyhnanek Jr.. 

Mellenville, N.Y. 
l'harles W'ackerman, 

Pollocksville, N.C. 
.him P. Wade, Afton, Va. 
Tom F. Wagner, Bristol, Tenn. 
Frederic K. Waite, 

Rowley, Mass. 
Steve Wallace, 

Jacksonville, N.C. 
Charles Wallis, Lawrence, Ind. 
James Walsh, 

N. Wales, Pa. 
Michael Walsh, Palo Alto. Pa. 
Ron Walsh. Kingston, Ont. 
\ \'intr le Wandrei, 

Burnaby, B.C. 
Prank Ward II, 

Taunton. Mass. 

Michael Ware, Quitman, TeX. 
Prank E. Wargockl, 

Philadelphia, Pa. 
Allan E. Waronen, 

Westminster, Mass. 
Brad Watson, 

Port Credit. Ont. 
Cecil Waugh Jr., 

St. Joseph, Mo. 
Norman J. Webb., 

Toronto, Ont. 
Ray Weber, Toledo, Ohio 
Daniel Weinstein, 

Madison, Wis. 
James Weir, Kenmore, N.Y. 
Robert F. Welch, 

Manchester, N.H. 
Lawrence F. Wendt, 

Napa, Calif. 
Eric White, Casper, Wyo. 
Will White III, 

Lexington, Ky. 
William White, Augusta. Ga. 
Chris Whitehead, 

Hinsdale. Ill. 
IL Hugh Whitehead Jr.. 

Hampton, Va. 
.loseph Widner, 

New Richmond, Ind. 
Walter Wigmore, 

Stluantunl, Mass. 
Will Wild, 

Charleston Heights, S.C. 
Lanny Willett, 

N. Vancouver, B.C. 
David C. Williams, 

Warren APB, Wyo. 
Richard Williams, 

Far Hills. N.J. 
Robert Williams, 

Brooklyn. N.Y. 
Roland Williams, 

Austin, Tex. 
James S. Wilkie, 

Columbia, Mo. 
Hale D. Wilkinson, 

Jackson. Mich. 
Harold J. Wilkinson, 

Concord. Calif. 
11111 Wilson. Folcroft, l'a. 
David L. Wilson, 

Newtonville.. Mass. 

George Wilson, 
Columbus, Ohio 

Robert C. Wilson, 
Ottawa, Ont. 

William J.F. \Vlison, 
Duncan, B.C. 

Howard Withey Jr.. 
N. Syracuse. N.Y. 

Bob Wood, Tilbury, Ont. 
William Woodfield. 

Norfolk, Ya. 
Robert B. Woods, 

Long Beach, Calif. 
Odis Woodward Jr., 

Memphis, Tenn. 
Mike Wolowich, 

Fort William, Ont. 
Charles E. Worrell Jr., 

Altoona. Pa. 
Gary Wouall, 

St. Johns, Mich. 
Glen Wright, Findlay, Ill. 
Charles E. Wyatt, 

Newark, Del. 
James it. Wylder, 

Redding, Calif. 
Jack Yedvobnick, 

Lake Peekskill, N.Y. 
Alan S. Young, Wheaton, Md. 
James E. Young, Taft, Calif. 
',earls Young, Elgin. M. 
Roger Young, 

Forest Hills, N.Y. 
Bob M. Yu Asensi, 

Zamboanga City, Philllpines 
Vincent W. Yucas Jr., 

S. Boston. Mass. 
Charles Zapf, Baltimore, Md. 
Roger Zaruha, 

Rutherford, N.J. 
Edward Zebrowski, 

Holyoke. Mass. 
Ernest Zecchini, 

Lawrence, Masa. 
Philip Zuechi, Manomet, Mass. 
David Zuehlke. 

Milwaukee. WIt. 
Robert Zulinski. 

Berkley, Mich. 
Richard 'Zutterman, 

Paterson. N.J. 
Richard Zweier. Lebanon, Pa. 

LARGE, SELECT STOCK! DEPENDABLE, FAST SERVICE! 
Every tube tested in our own laboratory for mutual conductance 
and life test. 
We guarantee FREE replacement for one year of any tube purchased 
from us which tails to function efficiently under any or all operating 
Conditions. Prompt refunds on any defective merchandise. 
Advertised tubes not necessarily new, but may be electrically per- 
fect factory seconds or used tunes -each Ilea ly so marked. 

1A7GT 
IB3GT 
184G 
IH5GT 
1L4 
1L6 
IN5GT 
1Q5GT 
IRS 
155 
1T4 
1U4 
IUS 
iV2 
1X2 
243 
2AF4 
38C5 
3E846 
38Z6 
3C86 
3CF6 
3C56 
3LF4 
304 
3S4 
3V4 
46Q7A 
48Z7 
5458 
5AT8 
5468 
SAW4 
51387 
5J6 
5T8 
SU4G 
SU8 
5V4G 
5V6GT 
5X8 
SY3GT 
5746 
647 
648 

6AB4 
6AC7 
6AF4 
6AG5 
6AG7 
6AH4GT 
6AN6 
6AK5 
6AL5 
6AL7 
GAMS 
6AN8 
611E15 
6AQ6 
6AQ7GT 
6AR5 
6A55 
6AT6 
6AT8 
6AU4GT 
6AUSGT 
6AU6 
6AU8 
6AV5GT 
6AV6 
6AW8 
6AX4GT 
6AX5GT 
6B8 
6846 
68C5 
6BCt1 
6806 
6BE6 
6BF5 
6BF6 
6BG6G 
6886 
68,06 
6BK5 
68K7 
68L7GT 
6886 
6BQ6GT 
6807 
5BY5G 
68Z6 

3827 
6C4 
6C5 
6C6 
6086 
6CD6G 
6CF6 
6CC7 

687 
688 
6L7 
6X7 
607 
654 
65807 
6547 

6W6GT 
6X4 
6X5 
6X8 
SY6G 
7A4/XXL 
7A5 
746 

7F8 
767 
7X7 
7Q7 
X7 /XXFM 
7Y4 
7z4 
1248 

$35 
PER 

for ASSTD 

ANY TUBE LISTED 
6CL6 65C7 747 12AQ5 
6CM6 65F5 7A8 12AT6 
6CM7 65F7 7B4 12AT7 
6CN7 65J7 7B5 12AU6 
6C56 6587 786 12AU7 
6CU6 6SL7GT 7B7 12AV6 
6DE6 65N7GT 788 12AV7 
6006 6507 7C4 12AX4GT 
6F6 6557 7C5 124X7 
686 
6J4 

674 
618 

7C6 
7C7 

12427 
12B4 

6J5 
6J7 

6U8 
666 

7E6 
7E7 

12846 
126A7 

68667 6W4GT 7F7 12BE6 

ICRO 128E6 
12687 
12806 
12BR7 

12BY7 
12CA5 
12J5 
1287 
12L6 
1207 
125A7 
12507 
125J7 
12587 
12SN7GT 
125117 
12V6GT 
2W6GT 
12X4 
1273 
1447/ 
12137 
14B6 
14Q7 
19 
19AU4GT 
19BG6G 
19J6 
1978 
24A 
25AV5 
251306 
25DN6 
25L6GT 
a5W4GT 
2525 
2526 
26 
35A5 
35135 
35C5 
35L6CT 
35W4 
35Y4 
35Z5GT 
37 
39/44 
42 
43 
45 
5OA5 
5085 
5005 
5OL6GT 
50X6 

New at MICRO! 
25-WATT POWER 

TRANSISTORS 

Your 
790 31or SZ 

Choice ea. 
790 3 for 

155 
2N 156 
2N157 
2N 157A 
2N158 
2N 158A 
2N 176 
2N178 
2 N 179 
2N234 
2N234A 
2N235 
2N235A 
2N235B 
2N236 
2N236A 
2N236B 
2N242 
2N250 
2N251 
2N255 
2N255A 
2N256 
2N256A 
2N257 
2N268 
2N268A 
2N285 
2N285A 
2N296 

2N301 
2N30 IA 
2N307 
2N 307A 
IN 325 
2N350 
2N350A 
2N351 
2N351A 
IN 352 
2N353 
2N376 
2N376A 
2N386 
2N387 
2N399 
2N400 
2N40 I 

2N 554 
2N555 
2N589 
2111014 
2N1022 
2N 1033 
2N 1038 
IN 1039 
2N 1040 
2N 1041 
IN 1046 

2N I 136A 
2N 11366 
2N1137 
2N I I37A 
2N1137B 
2N I 138/A/B 
IN 1245 
2N1246 
2N 1291 
IN 1293 
2N1297 
2SB25 
2SB26 
AR5 
A R6 
AR8 
AR9 
DS503 
DS520 
ET-6 
CT1124 
CTI 124B 
MN 25 
M N29 
SY L. 109 
WT V Pwr25 
WTVPwrI2 
WTVPwr6 
WTV99Pwr 
WTVI99Pwr 

EXTRA SPECIALS: 
6/12 volt VIB 890 
6!12 volt New VIB 51.49 
50 watt 25K Sprague Resistors 30P 

P.O. Box 55 Park Sta. 

ELECTRON TUBE CO. Paterson 3, N. J. 

MICRO 

EVERY 

DEAL 

DEAL 
Not Connected With Any 

Other Mail Order Tube Co. 

ALL TUBES SENT POST- 
AGE PAID. Please send 

35c handing for orders 

under $5. Send 25 °b 

dep. on C.O.D. orders. 

Send apP rox. postage 
on Canadian and for. 

ego orders. 

WRITE DEPT.® FOR OUR FREE 
COMPLETE LIST OF TUBES & 

SPECIAL PURPOSE TUBES 

Play, 1965 J 
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About Phone Patches 

Continued from page 54 

in the final version, the Commission stating 
that other laws amply spell it out. 

Despite the law and the warnings in the 
phone books, there is a significant amount 
of phone -patch activity in ham radio. And 
it's a matter of record that the phone com- 
pany traditionally has looked the other way. 
Several reasons are put forth. Hams use 
patches almost exclusively to handle phone 
calls from overseas servicemen. Since the 
radio link is free, the serviceman doesn't 
spend a half- month's pay to call home; in- 
stead, he pays only the toll charge for an 
ordinary long- distance call inside the U.S. 

Attacking this practice would be about as 
as popular a move as calling Paul Revere a 
coward for riding out of Boston. It's been esti- 
mated, too, that the phone company has en- 
joyed higher toll traffic in the U.S. due to the 
patch. Reason is that most servicemen simply 
wouldn't have placed a costly overseas call 
without an assist from the ham. 

CB and phone- patching also could form 
a working partnership, especially for public 
service. The CBer involved in an emergency 
situation, for example, could permit officials 
-Civil Defense, Red Cross, police -to speak 
directly to others via phone line. 

Thing is, any phone patch must be used 
only for good, legitimate reasons and then 
only with the greatest discretion. You won't 
find it in any lawbook, but an unwritten code 
on phone patches might read something like 
this: 

1. Use a patch only when no other facility 
is practical for the communications job at 
hand. The patch never should be used to 
lower your monthly telephone bill. 

2. Patches must be well- designed so as not 
to disturb the phone line. They are available 
in kit or wired form, but make certain the 
one you get is a good one. (If you want to 
build your own, see our Phone Patch project 
elsewhere in this issue.) 

3. Never put a telephone operator's voice 
over the air and never allow dialing tones or 
clicks to be transmitted. 

4. Always explain to the party on the 
other end of the phone line that hundreds 
of eavesdroppers may be listening in. 

5. Finally, use a patch sparingly. 
-Len Buckwalter, KBA4480 $ 

Part 15 Powerhouse 

Continued from page 58 

If the Powerhouse's signal has some dis- 
tortion (caused by overmodulation) move 
diode D1 from the top of R1 to the junction 
of RI and R2. If this doesn't do it, move DI 
to the junction of R2 and R3. 

Operation. When using the Powerhouse, 
set the CB transceiver on a transmit fre- 
quency several channels away from the 
Powerhouse's crystal frequency. This is nec- 
essary because some RF from the CB set 
could leak through and interact with the 
Powerhouse's transmitter. 

To transmit, press your CB rig's push -to- 
talk switch and flip Si to transmit at the 
same time. Release the PTT switch, flip SI 
to receive and the CB receiver will pick up 
the incoming signal. 

To operate your 5 -watt setup normally, 
you may simply set S1 to receive. However, 
it is better to disconnect the Powerhouse to 
minimize losses that might be introduced 
by SI . J- 

What's Ahead For CB 

Continued from page 42 

watt rigs stepped up power ten times to I 

watt. Today there is a doubling to 2 watts. 
Physical size remains within the convenient 
walkie- talkie package. 

The Webster unit, out for some months 
now, recently was joined by the new La- 
fayette HA -300. It'll fit in a palm and it offers 
a possible ten -mile range over favorable ter- 
rain. Another upcoming contender in the 
teenie -tiny high -power class is Maxwell Elec- 
tronics' Radiocom. It boasts a full 5 -watt 
transmitter but still is hand -held, weighing 
in at 21/2 lb. 

The bi -power set is a brand -new category 
to add to the list of regular rigs, walkie- 
talkies and monster midgets. Just introduced 
by E.C.I., the Courier 12 is a conventional 
5 -watt transmitter -until you take a look in 
back, that is. There you'll find a switch which. 
when flipped, converts the rig automatically 
to a certified Part 15 transceiver of the 100 - 
milliwatt type. 

Install a rock on 27.995, and you can for- 
get about regular CB rules while working 
other stations under Part 15. Long- winded 
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chatting, working skip, calling CQ, even 
pounding a code key become legal. To com- 
plement the Courier 12 when it's on Part 15 

operation, E.C.I. also has announced a line 

of special 5 -foot antennas and a mast - 
mounted preamp. 

Selective call is still another area where 
things just aren't what they used to be. After 
the dam broke, filling the marketplace with 
numerous one- and two -tone signaling sys- 

tems, designers took a second look. What 
they saw prompted newer, more- sophisti- 
cated gadgetry. Topping the list is Cadre's 
new triple- threat 524. It employs a three -tone 
combination to offer more code possibilities 
and increased resistance to false responses. 
Operating the 524 is like winding up a three - 
minute egg timer -and the unit has nearly the 
same action. 

Unlike other callers which transmit tones 
all at once (simultaneously), this one sounds 
them one after another (sequentially). String- 
ing out tones is done by a spring mechanism; 
press down the call lever and it take several 
seconds to return, keying the transmitter as 

it goes. The think circuits in the distant re- 
ceiver shrewdly accept only the correct tone 
combination and order. 

A novel bit of automation appears in 
Utica's selective device, the Uti -Call. As the 
CBer lifts the mike off its hook, the receiver 
comes alive automatically so the channel can 
be monitored before transmitting. If it's clear, 
the act of pressing the mike button transmits 
the tone code. Another feature: if the op- 
erator is out of his car during the incoming 
call (from a station transmitting the correct 
code), the car horn is sounded for one sec- 
ond. 

Finally, don't think your neighbor's gone 
wooly if you catch him trying to feed trans- 
mitter power into his car's luggage rack. 
Chances are the rack is one of the new square 
antennas sitting flat atop the car roof. Called 
the Squalo, it's made by Cush Craft. 

To sum up the long and the short of it, 
1965 isn't going to be the year of CB equip- 
ment's great leap forward. But it does seem 
to reflect a progressive, sure -footed pace. 
After all, CB's come a long way since the 
time a communications engineer was asked, 
"What do you think of CB circuits ?" In reply, 
he didn't say a word, just leaned- back and 
guffawed. But that, as we said, was several 
years ago. Today, he's apt to take a second 
look. -_ L. 

May, 1965 

LATEST SAMS BOOKS FOR 
EVERYONE IN ELECTRONICS 

MEI 

rUSE THIS HANDY ORDER FORM, 
How To Read Schematic Diagrams. Not only shows you 
how to read and interpret diagrams, but analyzes ' each component, its construction, and its circuit' 
purpose. Order RSD -1, only $1.50 

I Computer Circuit Projects You Can Build. Starting with a' 
simple flip-flop circuit, this book details the construc- 

ttion of 13 basic analog and digital computer- circuit I 
projects. You not only learn computer circuitry but 
build useful devices as well. Order BOC -1, only $2.95' 

D ABC's of Short -Ware Listening. Your introduction to 
the exciting world of short -wave radio; tells what' 
programs are available; gives practical advice on 
receivers, antennas, best listening times; a wonderful 
guide to this great hobby. Order SWL -1, only. .$1.95 
North American Radio -TV Station Guide. Full data on 
1000 VHF and UHF TV stations, over 5000 AM 
stations and 1500 FM stations; includes 14 val- 
uable station location maps. Invaluable for DXers, 
TV -radio technicians, etc. Order RSG -2, only. .$1.95 

Sams PHOTOFACT Guide to TV Troubles. Causes of 
more than 90 %r, of TV troubles can be isolated in 
minutes by following the procedures described in 
this book; shows symptoms, analysis checks and 
where to look for troubles. Order PFG -1, only $2.95 

D Transistor Ignition Systems Handbook. Clearly explains 
the principles, installation and tuning up of these 
new transistor ignition systems which are revolution- 
izing the auto industry. Order IGS-1, only $2.50 

How to Repair Major Appliances. Explains operating 
principles and shows how to repair refrigerators, 
freezers, automatic washers, dryers, dishwashers, 
garbage disposal units, air conditioners, water heat- 
ers, etc. Order MAJ -1, only $3.95 

Basic Electronics Series, 6 Vols. Dynamic new explana- 
tion of circuit action through the use of unique 
4 -color diagrams which show you what takes place 
during every moment of circuit operation. Volumes 
cover: Amplifier, Detector & Rectifier, Oscillator, 
Transistor, Radio, and TV Sync. & Defl. Circuits. 
Save $2.75. Order BEL -60, all 6 volumes, only. .$14.95 
C B Radio Construction Projects. CBG-1 . ... ...$2.50 
Amateur Radio Construction Projects. ARP-1 . 2.50 
TV Diagnosis 6 Repair. TDR -1 $1.50 
Radio Receiver Servicing. RS-2 2.95 
Modern Dictionary of Electronics. DIC -2 6.95 
TV Servicing Guide. SGS -t 2.00 
Handbook of Electronic Tablas 8 Formulas. HTF -2 3.95 
Electronic Experiments 6 Projects. ESE -1 2.50 

p Tube Substitution Handbook. TUB -7.. .... 1.50 
101 Ways to Use Your VOM & VTVM. TEM -3 2.00 

Famous ABC's Books 
Computer Programming. CPL -1. $1.95 Electronics Drafting: DRA-I $1.95 
Computers. ABC-1 ..1.95 Transistors. TRA -1 1.25 

Electronic Test Equipment.STE -1 1.95 Electronic Organs. ECO -I 1.95 

Electronics. ELW -1. 1.95 0i -Fi & Stereo. 9SF- I....... 1.95 

e,'6'HOWARD W. SAMS & CO., INC."'".. 
Order from any Electronic Parts Distributor or mail to 
Howard W. Sama & Co., Inc., Dept. EI -5 
4300 W. 62nd St., Indianapolis 6, Ind. 

Send books checked above. $ enclosed. 

Send FREE Booklist. Send Photofact Index. 

Name 

Address 

Li.ty Zone_State 
IN CANADA: A. C. Simmonds d Sons, ltd:, Toronto] etgta 
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Those Totable Transceivers 

116 

Continued from page 78 

of course, is that of any 5 -watt transceiver. 
being limited only by the choice of antenna. 
Connected to a portable -type loaded antenna. 
these units easily can deliver a signal over 5 

to 10 miles of flat terrain or 20 miles of water. 
Connect the 5 -watt unit to a standard an- 
tenna mounted high in a tree and the range 
goes to 15 or 20 miles in open country. 

The 5 -watt portables can be purchased for 
operation on 12VDC only or for 12VDC/ 
117VAC use. Then, too, an accessory 
117VAC supply can be used with all DC 
models. 

When it comes to buying any totable trans- 
ceiver, big rule is never to overbuy -unless, 
of course, you just don't care how you spend 
your money. If you need a walkie- talkie on a 
construction job where the working range is 
50 or 100 ft., any inexpensive unit will do. 
In fact, using a high -power walkie- talkie over 
a short range may result in a signal so strong 
that it overloads the receiving unit. 

But for communicating primarily over 
relatively long distances where maximum re- 
liability is a prerequisite, something a mite 
better will be required. Should you need a 

one -mile range, one of the true 100 -mw units 
just might squeeze through. But it's best to 
keep on the plus side and get a rig with a little 
more sock -a I -watt unit, say. This way 
you're certain to get the range even when 
the batteries weaken. 

Something else to keep in mind is battery 
requirements. If you can get to a 117VAC 
source conveniently, nickel -cads might be a 
good investment. This way you never have to 
worry about replacing batteries; you simply 
recharge them. Comes the day when you go 
on a camping trip, though, and you just may 
not be able to find an AC source for love nor 
money. A sack full of flashlight batteries in 
this instance certainly would be more con- 
venient. 

Though our directory includes all models 
currently in production, bear in mind that 
new models come out almost weekly. Some- 
times these are old units in new cases, though 
they well may be new all the way through. In 
any event, prices ordinarily change when 
cases or model numbers are changed. And, 
as a general rule, the latest models offer the 
most value per dollar. $ 

Phone Patch 

Continued from page 53 

signal, simply depress the PTT switch and, 
using a modulation meter, adjust RS for op- 
timum modulation. When the PTT is released 
the received signal will he fed to the tele- 
phone circuit. 

The transceiver's volume control is used 
to set the level of the signal fed into the tele- 
phone lines. Adjust the volume control so 
M1 indicates about -4 VU on speech peaks. 
Under no circumstances try to feed in a 
higher -level signal. It will only overload the 
telephone circuits -and this again makes tele- 
phone companies unhappy. M I does not indi- 
cate when feeding from the telephone to the. 
transmitter. When the call is completed, set 
SI to off to restore normal transceiver op- 
eration. 

There are many more applications for 
phone patches than we discussed at the be- 
ginning of this article. Once you become fa- 
miliar with patch operation, a little bit of 
imagination will help you find other inter- 
esting and important uses for the device. -$ 

"So much for your QSL cards. Now we 
can have the regular deck ?" 
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Build Your Own Electronic Organ 

Continued from page 33 

and produce a wide range of interesting 
sounds such as that of the mandolin, marimba 
and xylophone. 

The vibrato works well even though its in- 
tensity cannot be varied and its speed can be 
changed only on the amplifier and not near 
the manuals. The two -speed Leslie speaker 
makes the GD -983 sound like a big theater 
organ and imparts an authentic quality to 
liturgical music. 

The location of the percussion and speaker 
tabs on the right of the lower manual takes 
a while to get used to. Reason is that the lo- 
cation requires you to swing your left arm 
over to the right to make registration changes 
while you're playing. The chimes aren't quite 
what they might be but with only the quint 
tab depressed their sound is fairly good. 

In spite of these small shortcomings we 
consider the GD -983 an excellent value and a 
fine musical instrument in its price class. It's 
a big assembly job, but you'll get years of 
pleasure from the infinite variety of its musi- 
cal voices. -* 

5- Waiter Portable 

Continued from page 67 

In the Field. If your transceiver's 12 -volt 
power cable does not have a connector on 
the end, install a cigarette -lighter type plug 
on it. This can be obtained from most auto - 
supply stores. If your transceiver has a tran- 
sistor power supply instead of a vibrator, be 
sure the positive lead is connected to B 1's 
positive terminal or the transistors will be 
destroyed. 

The best antenna to use is a collapsible 
portable type. In the photo on the first page 
of this article we show a base -loaded tele- 
scopic antenna (Lafayette 99 G 3015) 

plugged into a Lafayette HB -500 transceiver. 
(If your transceiver has an antenna connector 
other than a PL -259 you'll need an adaptor.) 

This antenna puts out a solid signal over 
a 5 -mile range, providing there are no sky- 
scrapers or mountains in the way. In hilly 
country it performs about as well as any mo- 
bile whip. 

Where extra antenna height is needed, the 
Antenna Specialists ASP -185 clamp -on, base - 
loaded whip is the answer. e 

FULLY EQUIPPED FOR 
IMMEDIATE OPERATION 

2 ON ALL 23 
reach 
way out 
with 

--N the NEW C,b ra CAM-88 

23- CHANNEL CB 
mobile and base station 

AM TRANSCEIVER 
The satisfaction you get from CB - -ing with the 
new Cobra CAM -88 is a richly rewarding everyday 
experience. It's rugged, handsome to have in your 
car or home base -and it operates like you want it 
to -for personal, professional or business 2 -way 
communications in the 27 me Citizens Band. 

Outstanding Features 
Fully- Equipped for Immediate 
23- channel Transmit and Receive 
Double Conversion Superheterodyne Receiver 
Transistorized 117V AC /12V DC Power Supply 
Maximum Talk Power 
Delta -Tune Fine Tuning 
Squelch Control and Standby Switch 
Illuminated Dual -Purpose Meter 
Power -in (Receive) -Power -out (Transmit) 
Modulation Indicator 
Plug -in Microphone 
Convertible for Public Address 

Carefully engineered design makes the Cobra com- 
pletely reliable and easy to operate. Completely self - 
contained. No additional crystals needed. 821495 

See your Distributor or Write for Bulletin No. 641 -E 

B & K/MARK 
DIVISION OF DYNASCAN CORPORATION 
1801 W. BELLE PLAINE AVE. CHICAGO, ILL. 60613 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19. Ont. 
Export: Empire Exporters, 123 Grand St., New York 13, U.S.A. 
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ELECTRONICS ILLUSTRATED 

t&MLW rN 

Your advertisement can reach this 
mail- buying audience for only 504 
per word payable in advance 
(Check or M.O. please) . mini- 
mum 10 words. Closing dates are 
the 20th of 4th preceding month 
i.e. copy for the September issue 
must be in our office by May 20th. 
Mail to ELECTRONICS ILLUS- 
TRATED, 67 West 44th St., New 
York 36, N. Y. 

FOR SALE 

ELECTRONIC COMPONENTS - Whole- 
sale prices. Select sample order 1. 

Transistors, 2. Resistor- Capacitors, 3. 
Relay- Transformer, 4. Accessories, send 
$1.00-x154 postage each. Big list of money 
back guaranteed bargains. Dart 
Electronic Devices, Box 214, Jericho, New 
York. 
JEEPS - $62.50, TRANSMITTERS -86.18, 

Typewriters -$4.15, Walkie- Talkies, Os- 
cilloscopes, Multimeters. Typical Govern- 
ment Surplus Prices. Exciting Details Free. 
Enterprises, Box 402 -P52, Jamaica 30, New 
York. 
CONVERT ANY television to sensitive, 

big- screen oscilloscope. Only minor 
changes required. No electronic experi- 
ence necessary. Illustrated plans, $2.00. 
Relco -A19, Box 10563, Houston 18, Texas. 
INVESTIGATORS, FREE Brochure, latest 

subminiature electronic surveillance 
equipment. Ace Electronics, 11500 -X NW 
7th Ave., Miami 50, Florida. 
CANADIANS -GIANT Surplus Bargain 

Packed Catalogs. Electronics, Hi -Fi 
Shortwave Amateur Citizens Radio. Rush 
$1.00 (Refunded). ETCO, Dept. EI, Box 
741, Montreal. 
GOVERNMENT SURPLUS. How and 

Where to Buy in Your Area. Send $1.00. 
E.I. Surplus Information, Headquarters 
Bldg., Washington 6, D. C. 
JAPAN & HONG Kong Electronics Di- 

rectory. Products, components, sup- 
plies. 50 firms -just $1.00. Ippano Kaisha 
Ltd., Box 6266, Spokane, Washington 
99207. 
NEW SUPERSENSITIVE transistor locators 

detect buried gold, silver, coins. Kits, 
assembled models. $19.95 up. Underwater 
models available. Free catalog. Relco- 
A19, Box 10563, Houston 18, Texas. 
FREE! GIANT bargain catalog on tran- 

sistors, diodes, rectifiers, components, 
valuable parts, equipment. Poly Paks, 
P. O. Box 942E1, Lynnfield, Mass. 

BUSINESS OPPORTUNITIES 

BIG MONEY -Operate your own fix -it 
shop. Service all household appliances: 

irons, fans, refrigerators, automatic wash- 
er- dryers, etc. Know how they work, what 
goes wrong, and how to fix them. Learn 
how to do house wiring, commercial wir- 
ing, rewind motors of all sizes, sharpen 
mowers, skates, saws. How to get busi- 
ness, buy spare parts wholesale. What to 
charge for your work. Free Book. Christy 
Trades School Inc., Dept. A -913, 3214 W. 
Lawrence Ave., Chicago, III. 60625 

$50 PER 1000 POSSIBLE. Addressing 1000 
envelopes. Longhand- typewriter. Home 

-spare time. Free particulars. General 
Enterprises, Box 303, Island Park, New 
York. 
HIGH WEEKLY Earnings! Address -mail 

letters featuring real merchandise. Get 
$10 with every order -keep $8 profit. Sup- 
plies furnished. Free particulars. Modern 
Merchandising, Box 357, Oceanside, New 
York. 
RAISE RABBITS for us on $500 month 

plan. Free details. White's Rabbitry, 
Mt. Vernon 10, Ohio. 
INVESTIGATE ACCIDENTS. Earn $750 to 

$1,100 monthly. Men urgently needed 
Car furnished. Expenses paid. No selling. 
No college education necessary. Pick 
own job location. Investigate full time. 
Or earn $8.44 hour spare time. Write for 
Free Literature. No obligation. Universal, 
CEE -5, 6801 Hillcrest, Dallas 5, Texas. 

VENDING MACHINES -No selling. Op- 
erate a route of coin machines and earn 

high profits. 32 -page catalog free! 
Parkway Machine Corp., 715E1 Ensor St., 
Baltimore 2, Md. 
FREE REPORT: "609 Unusual, Successful 

Businesses." Box I22 -ELB, Wheeling, Illi- 
nois. 

x EMPLOYMENT OPPORTUNITIES 

PRINTING - ADVERTISING SALESMEN. 
Excellent moneymaking sideline selling 

Decalcomania Name Plates. Advertising 
Specialties. Sign letters, Automobile ini- 
tials. Free Samples. "Ralco " -EI, Box L, 
Boston 19, Mass. 

EDUCATION & INSTRUCTION 

MONEY BACK Guarantee- C.I.S.T. -The 
World Wide Institute of Home Study 

-34 global centres -260 courses -Engi- 
neering, Electronic, Academic and Com- 
mercial -send for your Free 100 page 
copy of "Career Opportunities" today 
-No salesman will call. C.I.S.T., 626 Gar- 
den City Building, 263 Adelaide St. W., 
Toronto, Canada. 
ELECTRONICS CAREER -F.C.C. License 

Training. Correspondence, or resident 
classes. Free details. Write: Dept. 8, 
Grantham Schools, 1505 N. Western, Hol- 
lywood, Calif. 90027. 

BUILD IT -DO IT YOURSELF 

AUTOMATIC WASHER Repair Manuals 
on Norge, Hamilton, General Electric, 

Hotpoint, RCA Whirlpool, Kenmore, 
Westinghouse, Frigidaire, Kelvinator, 
$2.50 ppd each. Major Appliance, Dept. 
J, 13106 Caine Avenue, Cleveland, Ohio 
44105. 
SHIRT POCKET VHF Police Receiver, 

Proximity Detector, Sensitive Voice 
Operated Switch. Plans $2.00 each. All 
easily assembled. Ottawa Sales Company, 
Box 627, Holland, Michigan 49424. 

PROFESSIONAL ELECTRONIC' Projects - 
Organs, Timers, Computers, etc., -$1 

up. Catalog 25q refundable. Parks, Box 
25565, Seattle, Wash. 98125 

TAPE RECORDERS 

LEARN WHILE Asleep with your re- 
corder, phonograph or amazing new 

"Electronic Educator" endless tape re- 
corder. Details free. Sleep- Learning 
Research Association, Box 24 -EI, Olym- 
pia, Washington. 
TAPE RECORDERS Hi -Fi Components. 

Sleep Learning Equipment, tapes. Un- 
usual values. Free Catalog. Dressner, 
1523 Jericho Tpke., New Hyde Park -4, 
N. Y. 
RENT STEREO Tapes -over 2500 different 
-all major labels -free brochure. 

Stereo -Parti, 1616 -AY Terrace Way, Santa 
Rosa, California. 

RADIO & TV 

TV TUNERS rebuilt and aligned per manu- 
facturers specification. Only $9.50. Any 

make UHF or VHF. We ship COD. Ninety 
day written guarantee. Ship complete 
with tubes or write for free mailing kit 
and dealer brochure. JW Electronics 
Box SIK, Bloomington, Indiana. 
$1.00 DELIVERS PLASTIC Packets for 60 

QSL's. Tepabco, Browne St., Gallatin, 
Tennessee. 
FREE ELECTRONICS Catalog. Tremen- 
dous Bargains. Edu -Kits, Department 
C- 565AE, Hewlett, New York 11557. 

BEFORE YOU Buy Receiving Tubes, Tes 
Equipment, Hi -fi Components, Kits 

Parts, etc.. . send for your Giant Free 
Zalytron Current Catalog, featuring 
Standard Brand Tubes: RCA, GE, etc. - 
all Brand New Premium Quality Individ- 
ually Boxed, One Year Guarantee -all at 
Biggest Discounts in America! We serve 
professional servicemen, hobbyists, exper- 
imenters, engineers, technicians. Why Pay 
More? Zalytron Tube Corp., 469 -L Jericho 
Turnpike, Mineola, N. Y. 
McGEE RADIO Company. Big 1965 176 

Page Catalog Sent Free. America's 
Best Values, Hifi- Amplifiers -Speakers- 
Electronic Parts. 1901 McGee Street, 
Dept. EI, Kansas City 8, Missouri. 
DIAGRAMS FOR repairing radios $1.00. 

Television $2.50. Give make model. 
Diagram Service, Box 1151E1, Manchester, 
Conn. 06042. 
10 DISTANCE CRYSTAL set plans -25`. 

20 different -504. Includes Data sheets, 
catalog. Laboratories, 1131 -K Valota, 
Redwood City, California. 
RADIO & T.V. Tubes -334. Free List. 

Cornell, 4213 -15 University, San Diego, 
Calif. 92105. 

INVENTIONS & INVENTORS 

INVENTORS! WE will develop, sell your 
idea or invention, patented or unpat- 

ented. Our national manufacturer -clients 
are urgently seeking new items for high- 
est outright cash sale or royalties. Finan- 
cial assistance available. 10 years proven 
performance. For Free information write 
Dept. 59, Wall Street Invention 
Brokerage, 79 Wall Street, New York 5, 
N. Y. 
INVENTORS! HIGHEST cash sale or roy- 

alties for your inventions. Patented - 
Unpatented. Urgent demand from our 
client manufacturers. Financial Assistance 
available. Write Dept. 45, United 
Invention Brokerage, 78 Wall Street, New 
York 5, N. Y. 

ROCKETS 

ROCKETS: IDEAL for miniature transmit- 
ter tests. New illustrated catalog 254. 

Single and multistage kits, cones, en- 
gines, launchers, trackers, technical in- 
formation, etc. Fast service. Estes 
Industries, Penrose 13, Colorado. 

PERSONAL 

ELECTRONIC EXPERIMENTERS' Club. 
Projects, Bargains, Fun. Join Now! 

Information, Box 5332 -C, Inglewood, 
Calif. 90310 

SECRET ADDRESS. Remailing 254 or $3.00 
monthly. Haley & Son, Box S, Imola, 

Calif. 

MISCELLANEOUS 

WINEMAKERS -MAKE Strongest Brews 
Yourself! Booklet of Formulas, $2.00. 

(Supplies, Hydrometers, Equipment 
Headquarters.) Research Enterprises, 
29 -B5 Samoset Road, Woburn, Mass. 

TREASURE, GOLD, Silver, Relics. Find 
them with new 1965 models. Free infor- 

mation. Rayscope, Dept. 5 -L, Box 715, 
North Hollywood, California. 
FREE SONG "Hit" Copy to you, five 

friends. Send names, addresses: 
Nordyke Songs, 6000 -31 Sunset, Holly- 
wood, California 90028. 

HYPNOTIZE SECRETLY, cleverly, one 
glance ... or money -back. $2. Elton's, 

Box 18223 -E2, Indianapolis, Indiana, 46218. 
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Notes From El's DX Club 

Continued from page 101 

the ionosphere warms and expands. These 
changes affect the way in which radio signals 
are reflected by the ionosphere 

The tendency toward higher nighttime fre- 
quencies, for example, will result in a taper- 
ing off in BCB DX. The relatively nearby 
Canadians and Latins still will be coming in, 
as will many distant U.S. medium -wave sta- 
tions. But Europeans in general won't be 
heard well. Further, since thunderstorm ac- 
tivity in the Northern Hemisphere will in- 
crease during the warmer months, more noise 
will be generated in the BCB and SW bands. 
This, too, will affect reception adversely. 

On the credit side, seasonal increases in 
TV and FM DX will start being observed. 

Of the SW bands, 21 me will continue to 
be the highest daytime DX band. The 17 -mc 
band will be better for DX, and 15 me will 
be best and most -used by international 
broadcasters. 

At night, 6,7,9 and 11 me will be useful, 
with 6 and 9 me generally best. -$- 

GET 
CQii INTL 

5FFER! 

Rx For Tape Heads 

Continued from page 110 

sibly offering better overall response. 
For the non- serviceman do- it- yourselfer, 

a Nortronics replacement head is a good 
choice. Part of a replacement kit, the head 
is supplied with new pressure -pad material 
(a year's supply), solder lugs (if they're 
needed), soldering aids and instructions spe- 
cifically for your model tape recorder. 

When replacing heads always take extreme 
care. Make certain all tools used to remove 
the head and its assembly are demagnetized. 
It's also a good idea to demagnetize the new 
heads and all fittings removed from the re- 
corder. Under no circumstances allow any 
metal tool to come in contact with the front 
of the heads; after all, there's no sense add- 
ing pits before you run the first tape through. 

If possible, don't disturb the original align- 
ment and head -height adjustment screws. 
Most often, the replacement heads will be in 
fair alignment as installed. At worst, the new 
heads will require only a slight trimming of 
the adjustment screws. 

ELECTRONICS ILLUSTRATED 
Circulation Department 
Fawcett Building 
Greenwich, Connecticut 06830 

YES! ! I want to take advantage of your special 
get -acquainted offer. Pleme enter my subscription I 

right away. 
I enclose £2.98 
New order 

Bill me later 
Re -order 

NAME 

ADDRESS 

The coupon below is your ticket 
to the very best in hobby electronics 
-issue after issue of feature articles 
and construction projects certain to interest 
every electronic hobbyist, be he ham, CBer, SWL, 
hi -fi buff or general experimenter. Why not take 
advantage of this easy way to subscribe? Just fill 
in the coupon and drop it in the mail. 

CITY STATE ZIP 
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Buy Quality with Confidence -Compare! 
SOCKET WRENCH OUTFIT 
COMBINATION (2 Sets in 1) 1/4 " -3/8" SQUARE DRIVE 

EVERY PIECE MIRROR CHROME PLATED 

SATISFACTION 

GUARANTEED 

OR 

MONEY BACK OA* 1 
- .. 

ti 

MADE AND GUARANTEED 
BY THE WORLD'S LARGEST MANUFACTURER 

ßj1 OF MECHANICS HAND TOOLS 

Sizes range to 1 -inch. Two sets in one promote a 
wide range of work. Will handle all nut and bolt 
sizes from 3/16" to 1 ". For radio, television, ap- 
pliances, automobiles, motor boats, lawn mowers, 
farm maintenance, and thousands of other uses. 
Mirror -chromed steel sockets and attachments 
precision hardened for extra strength. Spark plug 
socket is neoprene lined to prevent plug cracking 
and dropping. 
All fully guaranteed against defects in material and 

workmanship 

FOR CAR REPAIR 
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FOR HOME USE 
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'OR THE FARM FILL IN COUPON AND MAIL TODAY! 
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AMERICAN MADE BY 
AMERICAN CRAFTSMEN 

ONLY $15.95 
Including custom -fitted steel Tool Box 

If Each Piece Purchased Individ- 
ually You Would Pay $26.221 

COMPLETE 24 -PC. OUTFIT CONTAINS: 

1/4" DRIVE ITEMS 6" Extension 
Nine 6 point Reversible 

sockets Ratchet 
3/16" to V2" 3/e" DRIVE 

Spinner Handle Spark Plug 
s/s" DRIVE ITEMS Socket 
Eight 12 point 3/a" to 1/4" 

sockets Adaptor 
9/16" to 1" Fitted Steel 

3" Extension Tool Box 

HAMILTON HOUSE, DEPT. 13L -5, COS COB, CONN. 06807 

I am enclosing $15.95. Please send a complete 24 -piece Socket Wrench Outfit and be sure to include the 
Custom- Fitted Steel Tool Box. It is understood that I must be completely satisfied or I will obtain an 
immediate refund. Enclosed find $ 

NAME 

ADDRESS 

CITY STATE ZIP 

Electronics Illustrated 
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NOW... Courier 23 
WITH 

RA NGE OOST 

23 CHANNELS 
24 XITEATURES 

DUAL CONVERSION TRANSISTOR POWER SUPPLY 

9-411 $18 50 
.lightly higher west of Rockies 

including all crystals, mounting brack- 
ets, potter cords and noise- cancelling 
microphone 

Name 

Addret. 

City 

.@fl electronics communications, inc. 
dept. E15, 56 hamilton ave., white plains, n. y. 

Send for details ... 

State 

i 
World famous manufacturers of quality CB & BB equipment including Courier IM, Courier 23, 

Courier 12, Courier 308, Courier 50 FM, PortA -Lab, Transistorized Power Supply, Linear Amplifier. 

www.americanradiohistory.com

www.americanradiohistory.com


You get two very important benefits 
from this great new CB transceiver: 

1. Hallicra fters performance standards. 
2. Change from a $100 bill. 

NEW CB -7 
six channel citizens band 

TRANSCEIVER 

$9 99 complete 

5 
nommesers 

You also get a flock of other, very useful benefits that help to 
greatest transceiver value in citizens band history. 

New design concepts give you 
great economy with no sacrifice 
in performance. 

Six channel, crystal - controlled 
convenience. 

New all- electronic push -to -talk 
circuitry. 

Highly compact new size (only 
12" x 5" x 7 ") ... same great 
"drop- down" chassis feature as 
CB -3 series. 

Nothing else to buy! Ready to 
operate either base AC or mobile 

DC, including all necessary power 
cords and mounting bracket. 

Standardized channel crystals - 
interchangeable in all Hallicraft- 
ers transceivers. 

Accommodates all CB -3 Series 
accessories: HA -9 S- Meter; HA -11 

Noise Eliminator; HA -12 Encoder/ 
Decoder; HA -13 VFO. 

Full 100% modulation capability; 
sensitivity 1 µv for 10 db. S + 
N/N ratio; power input 5 watts, 
receive output 2 watts. 

The new ideas in communications 
are born at ... 

Export: Hallicrafters International Div.; Canada: 
Gould Sales Co., Montreal, P.Q. 

make the CB -7 the 

hall/cre fiers 
5th & Kostner Aves., Chicago, Illinois 60624 
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