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Build:

CB Channel Slicer
2-Tube VHF Receiver
Souped-Up Phone Tap
Electronic Metronome
All-Band SWL Preselector
Parasite CW Monitor
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COMPARE. You'll find—as have tens of thousands
of NRI graduates—that NRI training gives you more
value than any other home-study Electronics school.
From the delivery of your first lessons in the remark-
able NRI Achievement Kit we send you on enrolling.
to “bite size” easily-read texts carefully programmed
with custom-designed training kits . . . NRI can’t be
beat. Text for text, kit for kit, dollar for dollar—your
best home-study buy is unquestionably NRI. (And
NRI training costs you less than one semester's tuition
at most coileges.)

New Achievement Kit Starts You Fast

The day we receive your enrollment application we
mail out your new NRI Achievement Kit. This attrac-
tive starter kit is an outstanding, logical way to help
you get an easier, faster start in the training of your
choice. It is the first of a number of special training
aids developed in the NRI laboratories to make your
adventure into Electronics exciting. meaningful. What's

in it? Your first group of lesson texts; a rich, vinyl
desk folder to hold your material; the industry’s most
complete Radio-TV Electronics Dictionary; valuable
reference texts; lesson answer sheets; envelopes; pen-
cils; pen: engineer’s ruler; even postage. No other
school has anything like it.

Build, Discover with NRI Equipment
Electronics comes alive with NRI training kits. What
better way o learn than by doing? NRI pioneered and
perfected the “home lab” technique of training at
home in spare time. You get your hands on actual
parts to build, experiment, explore, discover. NRI in-
vites comparison with training equipment offered by
any other school. Begin now this exciting program
of practical learning. Whatever your need . . . what-
ever your education . . . there's an NRI instruction
plan for you, at low tuition rates. Get all the facts.
Fill in and mail the postage-free card today. NA-
TIONAL RADIO INSTITUTE. Electronics Division,
Washington, D. C. 20016

NOW 10 WAYS to Train at Home with the Leader

1. TELEVISION-RADIO SERVICING
—Learn to fix black-and-white and color
sets, AM-FM radios, stereo hi-fi, etc. A
profitable field for part or full-time busi-
ness of your own.

2. COMPLETE COMMUNICATIONS*
—Teaches and gives actual practice in
operation, service, maintenance of AM,
FM, and TV broadcasting stations. Also
covers marine, aviation, mobile radio,
facsimile, microwave, radar.

3. INDUSTRIAL-MILITARY ELEC-
TRONICS —From basic principles to
computers. A comprehensive training
plan that starts with fundamentals, then
covers servos, telemetry, multiplexing,
phase circuitry, other subjects.

4. FCC LICENSE* —Specifically design-
ed to prepare you for First Class FCC
Radiotelephone License exams. You

begin with Electronic fundamentals, ad-
vance to required subjects covering equip-
ment, procedures.

5. MATH FOR ELECTRONICS —A
brief course for engineers and technicians
who need a quick review of math used in
industry, communications, government

FCC License exams.

8. MOBILE COMMUNICATIONS* —
Learn to install, maintain mobile equip-
ment and associated base stations. Covers
transmitters and receivers used by police,
tire departments, faxi companies, etc.
Prepares for FCC exams.

jobs. Short-cut formulas, digital number 9 MARINE COMMUNICATIONS* —

systems, much more.

6. BASIC ELECTRONICS — Concise
course in modern Electronic terminology
and components. Practical, useful in-
formation to help you understand the
tield, give you some technical knowledge
of Radio-TV, Electronics.

7. AVIATION COMMUNICATIONS*
—Prepares you to install, maintain, serv-
ice aircraft equipment like direction
tinders, ranges, markers, Loran, Shoran,
Radar, landing systems. Prepares you for

Covers transmitters, direction finders,
depth indicators, Radar, Sonar, other
equipment used on commercial ships and
pleasure boats. Prepares you for FCC
License exams.

10. ELECTRONICS FOR AUTO-
MATION —Not for beginners, but for
men with some fundamental knowledge
of Electronics who want an understand-
ing of Automation. Process control,
ultrasonics, telemetering and remote
control, etc.

*NOTE: You must pass your FCC License exams (any Communications course) or NRI refunds in full the tuition you have paid.

www americanradiohistorv com
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The Oldest and Largest
School of its Kind
in America

WHERE YOU TRAIN IS AS IMPORTANT

AS YOUR DECISION TO TRAIN

At NRI you are backed by 50 Years of
leadership in home-study training for
Electronics < Automation - TV - Radio

Fifty years ago, a school teacher
named James E. Smith started
giving extra instruction to four of
his students in the ‘‘mysterious”
- new field of radio. From that
 small beginning, National Radio
Institute has grown to be America’s
largest home-study school in the
many fields of Electronics. Nearly
three-quarters of a million students
3. E. Smith, have enrolled over the years. This
Founder—1914. vast experience is behind NRI’s
meaningful, interesting, easy-to-understand methods of
training; methods that make Electronics a practical
subject for almost anyone to learn no matter how much
or how little formal education he has.

But experience is only the base upon which NRI is
built. Today there is a staff of more than 150 dedicated
people working with you as a ‘‘class” of one, keeping
training material up-to-the-minute, providing consulta-
tion services as you train, advising you about new de-
velopments in Electronics, even helping you with job
placement when you’re ready. Ask men whose judgment
you respect about NRI training. And send for the cata-
log we offer. Read about opportunities in Electronics,
about new developments, about NRI itself and the
variety of training plans open to you at reasonable
cost. Mail the postage-free card today.

>

January, 1965

JOIN MEN LIKE THESE—
TRAIN FOR SUCCESS WITH NRI

“] went into my own business six
months after finishing the NRI Radio-
TV Servicing Course. It makes my
family of six a good living. We repair
any TV or Radio. I would not take
anything for my training with NRI, It
is the finest.”

DON HOUSE, Lubbock, Texas (F

N

| “Many thanks to NRI for the Elec-
| tronics training I received. I hold a
first class FCC License and am em-
ployed as a studio and master control
engineer/technician with KXJB-TV.”

RONALD L. WOOD, Fargo, N.D.

“I am a Senior Engineering Aide at
Litton Systems, in charge of checkout
of magnetic recording devices for our
computers. Without the help of NRI
I would probably still be working in a
factory at a lower standard of living.”

DAVID F. CONRAD, Reseda, Calif.

“NRI training enabled me to land a

very good job as Electronic Technician

with the Post Office Dept. I also have

a very profitable spare-time business
fixing Radios and TV.”

NORMAN RALSTON,

Cincinnati, Ohio

1
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High pay...exciting, steady work...the great feeling of doing

something important. It's all yours with a job in electronics.

Look around. There's never been anything to match the
career opportunities you'll find in electronics. In govern-
ment, in industry . . . thousands of good, high-paying jobs
—just waiting for the right men to fill them. AND YOU
CAN HAVE ONE OF THESE JOBS. Regardless of what you're
doing today . . . a Cleveland Institute Training Program
will give you the necessary electronics skills and knowl-
edge. You'll learn all about Transistors, Communications,
Aerospace Electronics. What's more, you'll learn quickly
and economically . . . at home, in your spare time. Why
wait? There will never be a better time to get started.
Send the coupon for complete details.
There's no cost . . . no obligation. Do it now.

of Electronics \

Soug gro”

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronies
1776 E. 17th St., Dept. EI-85
Cloveland, Oblo 44114

How to Succeed |
Please send me your FREF callliag,

in Electronics
"How to Succeed In Flecuronica.®®

I am over 17 years of age and inters \
ested In (check one):

(O Eiectronics Technolegy [0 Firat Clam FCC License
O tndustrial Electronla [0 Electronic Communications
{3 Bruadcast Engincering (O Advanced Engineering

Your present occupalion

b o e o i T —— ——— T S S T — — .. —

Name B Age
{plense print]

Addrem County__

City. = State—— Zp

1776 E. 17th St., Dept. £1-35, Cleveland, Ohio 44116 Aceredited M

January, 1965
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send for NEW FREE
CRYSTAL CATALOG
- |with NEW TRANSISTOR
OSCILLATOR CIRCUITS

| : 1
Citizen Band Class "D” Crystals

CITIZEN BAND CLASS “D” CRYSTALS
3rd overtone — .005% tolerance — to s 95
meet all FCC requirements. Hermeticaily

sealed HC6/U holders. %" pin spacing. EacH
.QSO) pins. (Add 16c per crystal for .093
pins).

All 23 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, 27.116, 27.125, 27.135, 27.166, 27.165, 27.175, 27.185,
27.205, 27.216, 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

.486 pin’'spacing — .050 diameter — .006%
tolerance

15 to 30 MC .......$3.85 — 30 to 40 MC ...
$4.10 — 40 MC to 65 MC ... $4.50 —
65 MC to 100 MC .......... $6.00 ea.

FUNDAMENTAL From 1601 KC to 2000 KC $5.00; from 2001

FREQ. SEALED KC to 2500 KC $4.00; 2501 KC to 5000 KC
$3.50; 5001 KC to 7000 KC $3.90; 7001 KC
to 10,000 XC $3.25.

Specify frequency. .05 pins spaced %~ (Add
15¢ 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 ¥~ Pin spacing %”
Pin diameter .093 Pin diameter .125

CRIA/AR holders FT-171 holders
Pin spacing 12" Pin spacing %"
Pin diameter .125 Banana pins

MADE TO ORDER CRYSTALS . . . Specify holder wanted
1001 KC to 1800 KC: .005% tolerance .$4.50 ea.
16801 KC to 2000 KC:..005% tolerance . $355 ea.
2001 KC to 2500 KC: .005% tolerance 2.75 ea.
2501 KC to 9000 KC: .0056% tolerance 2.50 ea,
9001 KC to 11,000 KC: .006% tolerance. - ..-$3.00 ea.
Amateur, Novice, Technicion Band Crystals

.01% Tolerance . . . $1.50 ea. — 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 4556 KC and 500 KC) ... ... $1.26 ea
Pin spacing %~ Pin diameter .093
Matched pairs _ 15 cycles $2.50 per pair
200 KC Crystals, $2.00 ea.; 455 KC Cprysta\s, $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, 15¢ ea.; Sockets for MC-7 and
FT-171 Crystals 28¢c ea.; Ceramic Socket for HC6/U Crystals
20c ea.

SEALED
OVERTONE

RADI1O
CONTROL

3 PLANTS TO SERVE YOU BETTER
ORDER FROM CLOSER PLANT
TEXAS CRYSTALS

DEPT.E-15

1000 Crystal Drive
FORT MYERS, FLORDA
Phone 813 WE 6-2109
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“A lot

Everyone talks about high school dropouts and
automation changing jobs and what to do after re-
tirement. I know some full grown high school stu-
dents who can’t find summer jobs. I have known
family men who thought the end of the world had
come when the plant moved out of town.

I hope this doesn’t sound like a two-bit sermon,
but there are solutions to remedy almost any situa-
tion. A lot of people could make themselves valuable
fast in a job field that nobody seems to know much
about—yet, and that’s fixing electrical appliances.

As you know, the day is long past when the aver-
age home had only one or two electrical appliances.
Most homes today are loaded with electrical gadgets
that are used for everything from drying milady’s
hair to cooking dinner and cooling or heating the
house.

These appliances break down and that’s where
you come in.

Appliances have become a major part in our
living habits, and in most areas, good appliance re-
pairmen are as scarce as old maids in Corvettes.

What makes sense about this field is that it offers
opportunities to men of any age. You'd be surprised
at the extra income you can pick up doing good ap-
pliance servicing for your neighbors—or the possi-
bilities of starting your own business with little or
no investment. There are also good jobs to be had
working for some one else who's already in the
business.

How easy is it to break into this field?
A lot easier than you think, if you take a look at

January, 1965

OK—prove to me this training is as good as McCahill says. Send me the Free Book on Professional

ccredited Member National Home Study Council

1

1 APPLIANCE DIV., NATIONAL RADIO INSTITUTE

: WASHINGTON, D. C. 20016

1

: Appliance Servicing and Sample Text. No salesman.
1

1

1 INAMEY g S

1
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TOM McCAHILL SAYS:

of people

could make themselves
valuable FAST”

the home-study course offered by the Appliance
Division of the National Radio Institute. You've
probably seen the NRI ads. They've been one of
the biggest and best schools around since 1914.

The course is good. It’s easy. It costs less than
many people shell out for one month’s payment on
that Detroit monster parked in the driveway. They
train you fast, in an interesting way, to do some real
professional appliance servicing on just about every
type of appliance from small to large, including most
farm and commercial appliances. It even covers
small gasoline engines. And they have a separate
arrangement to teach you air conditioning and re-
frigeration.

The point I want to make is this: About the worst
thing anyone can do is to sit down and worry about
where the extra bucks are coming from. It’s not good
for your digestive system. It isn’t good for those who
have to live with you. About the best thing any man
can do is help himself.

Do a favor for the guy you see in the mirror every
day. Get the details about this course. They send
you some books that are worth reading—FREE.
Send the coupon below or drop them a note.

No need to tell them I recommended the course.
Get the details and see for yourself. Might be a
whale of a smart move to do this today.

TOM McCAHILL

g T N N O S S S N G G S G BN N G S N N N N N S S N S SN S e

504-015
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FEEDBACK

from our readers

Write to: Letters Editor, Electronics illustrated, 67 West 44th Street,

New York, N.Y. 10036

® OVER THERE

1 couldn't agree more that that’s a way-
out name for a speaker system (THE NOVO
TWO KANGAROO, November '64 EI).
And as soon as I save up enough for the
fare I'm going to retrieve mine from Aus-
tralia—that’s the direction I last saw them
heading. Wish you had been more explicit
in your instructions and said something about
closing the windows. As it happens, my
speaker system went way, way out.

Ray Stevenson
Montreal, Que.

® THE REMEMBERER
You have a cartoon in your November
issue where a kit builder tells a friend that
his new amplifier is heavier than most 20-
watters because of six pounds of solder. I
don’t remember the issue, but I'm sure you
published that same cartoon a couple of
years ago. What happened? Are you: 1) too
chintzy to buy new cartoons, or 2) still laugh-
ing at old ideas?
James Bartlett
Miami, Fla.
3) Forgeiful.

® THE VOICE-MAKER

I have heard from several people that they
think it would be possible to build a device
that could bring back voices from the past.
I don’t know if it would be possible, but 1

6

would like to know what you think of it.
Robert Harris
Carthage, Mo.
Depends on whose voices.

® CENTENNIAL
Thank you for the treatment you gave to
Mahlon Loomis as the inventor of radio
(WHO REALLY INVENTED RADIO?,
September '64 EI). I am continuing the drive
for Loomis recognition in the centennial year
of 1966.
Otis B. Young
Carbondale, HI.

® DXer

Love in its many fowerings has always
fascinated me. 1, of course, possess a rather
extensive library on the subject and I view
myself, somewhat unshamedly, as an expert
on the aforementioned matter. In speaking
of the heart (NEW WAY TO KEEP TABS
ON TICKERS, November 64 EI) you dis-
cuss several new devices; however, most
would appear to require some physical at-
tachment to the person concerned, thus
making known their presence. 1 would hope
to assess the cardiacal functions of a person
in love remotely.

P. J. Stewart
Chicago, 1.

Whar?
|Continued on puge 8]

Electronics Illustrated
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How To Get 4 New CB Features
At The Same Low Price...

Buy The New Heathkit’ MW-34... Only $89.95!

4 New Advanced Features For Greater Operating Con-
venience! That’s the new Heathkit MW-34 Citizen's
Band Transceiver. Boasts 5 crystal-controlled transmit
& receive channels with a new front-panel crystal
socket to allow quick, easy changing of one transmit
crystal without the fuss of removing the cabinet!
Utilizes variable receiver tuning with another new
feature — a spotting switch — for receive function.
The spotting switch turns on the transmitter oscillator
without going on the air, thus generating a signal for
tuning the receiver to exactly the same transmit
frequency.

In addition, a TVI filter is incorporated to minimize
interference with TV sets. And a new calibrated “S”
meter automatically shifts from transmitter to re-
ceiver to indicate strength of received signals or rel-
ative power output during transmit.

Ideal For Boat, Home & Car! The MW-34’s compact
size, 3-way power supply (6 & 12 v. DC, 117 v. AC)
and gimbal mounting bracket allow installation just
about anywhere . . . under your car’s dash, on top of
your boat’s instrument panel, or anywhere in your
home. And you enjoy the convenience of variable re-
ceiver tuning with vernier action and lighted dial to
receive all 23 channels . . . superhet receiver with RF
stage for sensitive, long-distance reception . . . adjust-
able squelch to silence receiver during standby . . .
automatic noise limiter to reduce electrical ignition
interference . . . efficient transmitter circuit for extra-
range transmissions. Attractively styled in rust-re-
sistant black & white metal cabinet . . . matches
Heathkit marine gear.

January, 1965

Quick & Easy To Assemble! With new Heathkit 2-
color step-by-step instructions. Requires no special
talents, background or tools. Kit includes push-to-talk
microphone for ease of operation, AC & DC power
cord, and crystals for one channel (specify frequency).
Get the most for your money . . . more performance,
more savings . . . get the new Heathkit MW-34. Tear
out the coupon & order yours now!

Kit MW-34,161bs.. ... .................... $89.95

HEATHKIT 1965 N

FREE CATALOG
g &N
- -

a
1

1
See these and over 250 other :
exciting Heathkits available in
easy-to-build kit form. Save |
50% or more by doing the :
easy assembly yourself. Send
for your Free Catalog today! :
4

HEATH COMPANY, Dept. 39-1-1
Benton Harbor, Michigan 49023

O Enclosed is $89.95, plus postage.
Please send kit MW-34 CB Tronsceiver.

-
[}
[}
[}
[}
]
[}
C] Please send Free 1945 Heathkit Catalog. :
[}
[}
[}
[}
[}
[}
|

- _(Please Print)
Address. =

City_ State_____ Tip__
Prices & specifications subiect to change without notice. GX-136

4

[}

]

[}

]

[}

[}

|

: Name._
[}

[}

]

]

]
|
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GREAT NEW
CHRISTMAS

GIFT

Solve Electronics
Problems Fast
With Special
New Slide Rule

Professional, high quality instru-
ment . . . specifically designed
for electronic engineers and tech-
nicians . . . made to our rigid
specs by Pickett & Eckel. Has
special scales for solving react-
ance and resonance frequency
problems. Accurately and quickly
locates decimal points. Carries
widely used formulas and conver-
sion factors not found on any other
slide rule. Comes complete with
top-grain leather carrying case, il-
lustrated instruction manual, 90
day consultation service — all
for just $14.95. Carries lifetime
guarantee against defects in mate-
rial and workmanship.

SEND COUPON TODAY
[}

TO: CLEVELAND INSTITUTE
OF ELECTRONICS

1776 E. 17th St., Dept. EI-102 .Cleveland, Chio 44114

[] Please send me your electronics slide rule.

| am enclosing $14.95. (If not fully satisfied

after 10 day trial, CIE will refund payment.)

(Please Print)

I
|
I
1
I
: [] Please send additional descriptive literature.
|
J
i
|

CONFIDENCE

BRAND
NAMES

SATISFACTION

BRAND NAMES FOUNDATION, INC.

Continued from page 6

® THE DREAMER
I wonder if you could find a schematic for
a short-wave set which would include the list
of parts I have enclosed. I would like direc-
tions for a set which would include these
parts. I would like to use these parts because
of the technical challenge involved and to
get experience.
M. R. Strathkoetler
Binghamton, N.Y.
Afraid the challenge and experience would
be all ours, M.R.S. And anyway, you don't
have the makings of a short-wave receiver in
your list.

® DEMODULATED
I read a story once about rocks, hairpins,
fillings in teeth and a cigarette lighter that
could receive radio broadcasts. Is there any-
thing to this?
Mel Van Pelt
Salisbury, Mo.
Could be.

® BEAT ART

—

You sure missed the boat in that story
about man-size schematics beating ordinary
squigglies any day of the week (SUPER-
SIZE SCHEMATICS, November ’64 EI).
Who cares about putting projects together,
anyway? Enlarge a squiggly to mural size,
slap it on the wall and you've got the best
pop art since the Brillo box came round.

Stanley Seigel
Chicago, Ill.-§-

Electronics Illustrated
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Kit GD-983

$84900

Inciudes
Bench

On This NEW Heathkit Version Of
The Thomas "Coronado” All-Transistor Organ!

A Professional Organist’s Dream With A Beginner’s
Simplicity! Has every deluxe organ feature you’ve
ever dreamed of for complete playing versatility . .. 17
beautiful true organ voices, plus chimes, reverb, sus-
tain, vibrato, attack & repeat percussion and treble
accent to create an infinite number of thrilling musical
effects! And it’s all wrapped up in a luxurious piece of
walnut furniture that enriches any surroundings. It’s
all yours to enjoy at a savings of $449.

Simple To Build, Simple To Play! You don’t have to
be an electronics wizard to build it, nor a professional
organist to play it! Famous Heath “Engi-nuity” has
reduced assembly to simple-to- perform steps that re-
quire no special talents, background or tools. And the
famous Thomas “Musical Fun Book’ starts you easily
playing many favorites. Get the full story free—tear
out & mail the coupon now!

Kit GD-983,290 Ibs., organ & bench . . . .. .. .. 3849.00

SAVE $150 ON HEATHKIT/THOMAS “LARGO” ORGAN!

e 10 true organ voices e
Variable Repeat Percus-
sion e Two 37-note key-
boards e20-watt peak
power amplifier 13-
note heel & toe bass
pedals e Walnut cabinet.
Kit GD-2324, organ,
58 bs e s e 5349.95

January, 1965

COMPARE THESE FEATURES!

e 17 rich organ voices ® Two full-size 44-note keyboards
e Built-in 2-speed Leslie plus 2-unit main speaker systems
o 28 notes of chimes ® 13-note heel & toe pedal board,
range C thru C  New stereo chorus for exciting ‘‘stereo”
effects ® Color-tone Attack & Repeat Percussion ® Sus-
tain ® Treble Accent ® Reverb ¢ Manua! Balance ¢ Pedal
Volume ¢ Expression pedal ¢ Headset outlet for private
play e 5-year warranty on transistor tone generators, the
heart of the organe 75-watt peak power amplifier ®
Hand-crafted, full-bodied, walnut-finished cabinet, com-
rletely assembled ® Matching bench included

HEAR IT YOURSELF!

Convince yourself by sending for a 77, 33-1/3
demonstration record! Order No. GDA-983-2 for
Deluxe GD-983 organ, GDA-232-5 for low-cost
GD-232A organ. Each record 50¢c. Do it now!

HEATH COMPANY, Dept. 39-1-2
Benton Harbor, Michigan 49023

[0 Please reserve GD-983 Organ for Nov. defivery.
[ Enclosed is

. Please send demo record (s}

[0 Please send Free 1965 Heathkit Catalog.

Name

|

1

i

i

{Please Print) [}
Address i
[}

i

i

[}

1

City. State Zip
CL-192
Prices & specifications subiect to change without notice.
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PACE-ACE . . . Unfurling like a ‘=|

sunflower on a summer morn is

this unusual 9-foot parabolic antenna. _ i

Goodyear designed the oddster for the
California Institute of Technology’s Jet
Propulsion Lab, which will use it for
communications between spacecraft
and ground stations. Labeled a swirla-
bola by design engineers, the antenna
consists mainly of curved ribs that fold
around a circular hub. Thread-thin In-
var metal woven in a raschel pattern
provides the reflective surface.

.electronics in the news

Mock Rock . . . Diamonds used to be
a girl’s best friend—until man got into
the act, that is. Now they're almost ev-
eryone’s friend, at least where phono-
graphs are concerned. The man-made
diamond needles in our photo are the
outcome of four years of research. And
General Electric, the manufacturer,
thinks so much of its new diamonds that
they come with a full lifetime warranty.

Ssssss Sniffer . . . What might pass
for an electronic tree pruner is
nothing more than Delcon’s new
ultrasonic leak detector. Desig-
nated the Quik-Search Wand, it
detects ultrasonic energy in the
35- to 45-ke range and translates
this energy into audible sounds.
Basic uses are for detecting leaks
in telephone cable, industrial
manifolds of compressed gasses
or pressure and vacuum systems.
The battery-powered instrument
is completely transistorized and
has a range of up to 60 ft.

Electronics Illustrated
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Regardless of what you pag for other Color TV

and yet a Heathkit set costs as little as $399!

e g ot T e B =1 THE ONLchngggT"r\\{LYglév o

earned dollars you pay for another brand of color

TV, none can equal the performance of the Heathkit
All-Channel, High Fidelity 21” Color TV! Why?
All color sets require minor periodic adjustments to
maintain peak picture performance. The Heathkit
GR-53A is the only set with a “built-in service center”
that provides facilities for perfect picture adjust-

-

l.In Heathkit walnut-
finished hardboard
cabinet (llfust. op-
posite), Model GRA-
53-6,521bs..... $49.00

«ln Heathkit Deluxe
Wailnut Cabinet

(Illust above), Model

o . s
ments. Heath’s simple-to-follow instructions and de- GRA-53-7, 85 Ibs,

tailed color photos show you exactly what to look for ... . .. .. $115.00
and how to achieve it . . . quickly, easily! You become dina wan, bookshelf,
the expert! Results? Beautiful, true-to-life color pic- Sricustomicabinot]
tures day in and day out . . . and no costly color TV
service calls for simple picture alignment. _______ HEATHKI'L" . =,
* . . . o l
But don’t take our word for it. See the special articles
. . : HEATH COMPANY, Dept. 39-1-3 !
on the Heathkit GR-53A in the May issue of Popular Benton Harbor, Michiga:pwozs o :
Electronics, June issue of Radio-TV Experimenter, EL:’;:"’::“‘L "Mgm—) 0/ SHGD '
Fepruary 1Ssue or_PoplIIar MeChamcs"Ap"l 1ssue .Of O Please send FREE 1965 Heathkit Catclog. :
Science & Mechanics, and the August issue of Radio- N 3
Electronics. e {Please Print) .
Then tear out the coupon and order yours now! Address |
Kit GR-53A4, chassis, tubes, mask, VHF & UHF tuners, City — State___ —Zip :
mounting kit, speaker, 127 1bs. . ... ... .. ... $399.00  y._ Frices & specificotions subject 1o chonge without notice,  CL-193R |
January, 1965 &}
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2.7 Db. Gain
6 Meter,
Mobile Whip

— Llooking for streamlined good looks and

superior performance for 6 meters?

This sleek, handsome sheath of white fiberglass
delivers a solid 2.7 db. average gain over a
quarter wave whip in a conventional automobile
installation. Our exclusive WONDERSHAFT fiber-
glass construction provides this antenna with a
precipitation static barrier over the 108" max.
length; exceptional impact and flexural strength;

corrosion resistance.

STYLE 238 — End fed, 3, wave electrical length
antenna with physical length shortened through
use of built-in coil.

See your local CB deolet or write

COLUMBIA PRODUCTS CO.

Subsidiary of Shakespeare Co.
Route 3, Columbia, South Carolina

12

Mighty Magnetism . . . From little acorns
oaks shall grow, or so goes the saying. But
the process seems to be reversed at RCA’s
System Center where mounds of paper are
being reduced to handfuls of magnetic tape

almost daily. The workhorses of Wall Street
paperwork are the RCA 501 and 301 com-
puters. Presently, the Center is capable of
handling some 40,000 stock transactions
each business day.

Organ Grinder? . . . Not exactly, but it’s one
up on the old music-maker—this one listens
at the same time it’s making with the sounds.
In reality, the gadget is an emergency radio
transmitter/ receiver for use in lifeboats.
Developed by ITT’s British Subsidiary, the

transistorized Solas II transmits on three
different frequencies. Its receiver tunes con-
tinuously over the 8-mc marine band, and its
transmitter can broadcast manual or auto-
matic code, a two-tone alarm signal or speech.
Power can be supplied by a built-in hand
generator or optional 16%2-volt battery.

Electronics Illustrated


www.americanradiohistory.com

For The Stereophile With An Eye...

New Heathkif Deluxe Transistor Stereo!

Luxurious New Walnut Cabinet Styling!
Do you consider appearance as carefully as perform-
ance when choosing stereo components ? If you do, then
you’ll delight in this new look of Heathkit Deluxe
Transistor Stereo. Sleek, richly warm walnut cabinets.
Clean, uncluttered charcoal gray upper front panels.
Soft refracted panel lighting. Hinged lower front panels
(to neatly conceal all secondary controls and avoid
accidental system setting changes). Beautiful enough
to capture the spotlight in any room!
And The Sound?
As modern and beautiful as the new styling. Transistor
sound with its broad, crisp, clean, unmodified response
. no compromising here! Add cool, instant opera-
tion, simplicity of assembly, and Heath's low prices . . .
you have the best value in transistor stereo today!
Inside These Beautiful Cabinets .. .
In the magnificient Heathkit AJ-43 Stereo Tuner, you'll
find advanced solid-state circuitry . .. 25 transistors &
9 diodes in all! You'll find wide-band AM, FM, FM
Stereo ... automatic switching to stereo ... filtered
left & right channel outputs for direct, beat-free stereo
recording ... automatic stereo indicator separate

AM & FM tuning meters . . . automatic frequency con-
trol ... automatic gain control ... adjustable FM
squelch ... and stereo phase control for maximum
separation, minimum distortion.

The matching Heathkit AA-21 Stereo Amplifier features
26 transistor, 10-diode circuitry to produce 70 watts
continuous, 100 watts IHF music power at + 1 db from
13 to 25,000 cps . . . complete freedom from microphon-
ics, effortless transient response, cool, quick operation.
In addition, there are complete controls, plus all inputs
& outputs to handle any program source and most
speaker impedances. With its encapsulated, epoxy-
covered circuit modules and five stable circuit boards,
assembly is fast, simple and fun . . . requires no special
skills or knowledge!

Please Your Ear, Your Eye & Your Sense Of Value!

Choose this matched Heathkit Transistor Stereo pair
now for better appearance and better performance at
lower cost!

Kit AJ-43C, tuner, 19 1bs.......... PO R $129.95
Kit AA-21C, amplifier, 29 lbs................ $149.95

HEATH COMPANY, Dept. 39-1-4

FREE 1965 Bentan Harbor, Michigan 49023’ |
HEATHKIT CATALOG In Canada: Daystrom, Ltd., Caoksville, Ontaria |
See these and over 250 other O Enclosed is = s Pl WiiePig I
exciting Heathkits avoilable Please send Kit — e
in easy-to-build kit form. | O Please send FREE 1965 Heathkit Catalog. |
Save 50% or more by doing Nome j
the easy assembly yourselfl —_— Please Friml]—— — I
Send for your free catalog

Address
today | =

City__ . State Zip

Prices & specifications subject to change without notice. HF-177R I

e e e e e e e e e ————_—— e v e e e e

January, 1965
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In any CB application . . .
you’ll outperform ‘em all with a

MESSENGER,
" r - /

Your own 2-way radio for
0 Business or Personal usel

HPERSONAL MESSENGERS"”—Com-
pact, hand-held 100 milliwatt or 1%
watt units! Rugged and reliable—11
transistors, 4 diodes. Twice the sensi-
tivity and 409, more range than similar
units with conventional circuitry—more
.output than similar units with same
rated inputs!

Cat. No. 242-101. .100 Milliwatts... .$109.50 Net
Cat. No. 242-102. 1% Watts. .. ... .$129.50 Net

“MESSENGER’ ; *“MESSENGER TWO”
. For mobile, base station. High
efficiency makes full use of maxi-
mum allowable legal power. Excel-
tent receiver sensitivity and selec-
tivity. Automatic “‘squeich’ control.
5 crystal controlled channels on
the ‘“Messenger” and 10 crystal
controlled channels plus tunable
receiver on the ‘““Messenger Two"’.

““MESSENGER' — $114.95 Net
Cat. No. 242-127.... ... 115 VAC/6 vDC
Cat. No. 242-128.. . .. .. 115 VAC/12 VDC

" “MESSENGER TWO’ —$169,95 Net
Cat. No. 242-162.. .......115 VAC/6 VDC
Cat. No. 242-163... .. .. 115 VAC/12 VDC

“MESSENGER I11” —Everything
ou want in a CB transceiver—a
usky signal, extreme sensitivity,

razor-sharp selectivity—and com-

plete flexibility for base station,
mobile, public address, or battery
powered portable use! Double con-
version receiver—set-and-forget

“Volume” and ‘“‘Squelch” controls

—11 channel coverage—'‘Tone

Alert” Selective Calling System

available as accessory.

Cat. No. 242-150

12 Volts DC Messenger (Il.. .. $189.95 Net

Cat. No. 250-823
117 volt AC Power Supply....$ 29.95 Net

The nation’s most =
popular Citizens Radio
equipment line!
Rated BEST by

Distributor,

Salesmen_ in
Nationat Survey!

WRITE TODAY for full color brochure, or see your
Dealer/Distributor and ask for a demonstration!

E. F. JOHNSON COMPANY

® 2242 TENTH AVE. S.W.« WASECA, MINNESOTA

l ...electronics in the news

Narrow Novel? . . . Judging a book by its
cover is pretty much like selecting canned
goods without labels. And this is especially
true when there’s a six-transistor radio lurk-

ing behind the book’s covers. By mounting
the transistors folded down rather than in
their usual vertical position, Toshiba has
come up with a novelette sort of radio that
measures a mere 11/16-inch deep. A plastic
book-jacket case rounds off the book motif.

Time Checker Upper . . . Back in the days
of sundials, our ancestors were satisfied with
knowing little more than the hour. Seconds
hardly existed. But in the age of space,
quantum physics and such, nothing less than
microseconds can satiate our want of ac-

curacy. Fact is, scientists at Hewlett-Packard
have developed a couple of atomic clocks
that’ll vary nary a second in hundreds of
years. Our photo shows the clocks being flown
to Switzerland where official U.S. time will be
compared with that on the Continent. One
use for the clocks will be to measure radio
propagation time between countries.

Electronics Illustrated
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ADIO Servicemen or Beginners.

Send for ( 2oy’
I-Volume Job-Training Set

on 14-day FREE TRIAL!

Answers ALL Servicing Problems QUICKLY ...
Makes You Worth More On The Job!

Put. money-making, time-saving TV-RADIO-ELECTRONICS know-how at your
fingertips—examine Coyne’s all-new 7-Volume TV-RADIQ-ELECTRONICS
Reference Set for 14 days at our expense! Shows you the way to easier TV-Radio
repair—time saving, practical working knowledge that helps you get the BIG
money! How to install, service and align ALL radio and TV sets, even color-TV,

. FM and transistorized equipment. New photo-instruction shows you what
makes equipment ‘‘tick.”” No complicated math or theory—just practical facts
you can Dut to use immediately right in the shop. or for ready reference at home.
Over 3000 pages; 1200 diagrams, 10,000 facts!

VOL. 1-EVERYTHING ON TV-
RADIO PRINCIPLES! 300 pages
of practicat esplanations; hun-
dreds of Hlustrations.

VOL. 2 EVERYTHING ON TV-
RADIO-FM RECEIVERS; 403
pages; fully ittustrated.

NOL. 3 — EVERYTHING ON

TV -RADIQ CIRCUITS1 336 pages;
hundreds of itiustrations, circeit
diagrams.

VOU. $—EVERYTMING ON SERV.
ICING INSTRUMENTS ! New

The First
Practical
TV-RADIO-

Shep

VOL. $--EVERYTHING ON TV
TROUBLESHOOTING! Covers it
types of sats. 437 pages; itlus-
tratiors, disgrams.

VOL. §—TV CYCLOPEDIAT Quick
and concite answers to TV prob-
lems im siphabetical order, in-
cluding UHF, Color TV¥ and
Tromsistors, B8 pages.

VOL. 7—-TRANSISTOR CIRCUIT
HANDSOOK! Practical Refarenca
covering Transistor Agyhications ;
aver 200 Circut Diagrams;

ELECTRONICS

Like Having An Electronics Expert Right At Your Side!

werk, hew to wie them
pages; illustrated. 40 pages.

BOOKS HAVE BRIGHT, VINYL CLOTH WASMABLE COVERS

FREE BOOK—FREE TRIAL COUPON!

SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on14-Day
FREE TRIAL! We'll include the FREE BOOK below. If you keep the set,
pay only $5 in 14 days and $4 per month until $32.95 plus postage is pald. Cash
price only $28.05. Or return set at our expense in 14 days and owe nothing.
Either way, the FREE BOOK is yours to keep. Offer limited, so act NOW!

[ ]
“| EARNED MORE FROM THEM 1 COYNE SCHOOL PUBLICATIONS 1
THAN FROM 5 YEARS WORKT FREE DlAGRAM BOOK- 1455 W. Congress Parkway, Dept. 15-£l, Chicago 7, IlI. :
“'Learned mare from your first two f§ We'k sead yeu thie bg book, “160 Nadio-Teke Yes! Send me COYNE'S 7-Volume Applied Practical
volumes than from 5 years work. " [ Jion Fiotase Patterse and Ditgramw Explatned” TV.RADIO-ELECTRONICS Set for 14-Days FREE TRIAL
—~Guy Bliss, Mew York 7-Volume Shop Lfwury oa l4-day nz?rnu“ per offer. Include "Patterns & Diagrams” book FREE! o
“*Swell set for either the service- :!:-1- L h:.:: mmnm“ by reading ple- . [ ]
i re [{
oY s | R P S -. -
Masbruch. lowa. @ ToBAYT O™ G IR ERE Address et Yz H
]
} ciu Zone... .Buate .
e SCHOOL PUBLICATIONS INC. 2, Sheck here Ul you are sending $20.96 in full payment. ]
me eel oney Back Guarantee applies.
1355 W. Congress Parkway, Dept. 1S-El, Chicago 7, Ullinois j :

AR E

CONSORT

-

Pocketful NewFM
of power... Wireless Microphone

Put the new Cadre Consort in your pocket, or stand it on a table. Set up an FM radio. Zero
in the Consort on any open channel in the 88 to 108 mc band with a special pushbutton
tone signal —and talk. You've got the finest, most portable PA system available — a wireless
short range FM transmitter effective up to 200 feet from the FM radio.

Walk free from wires and cables. Stand and speak comfortably with your hands free.

The Cadre Consort has many features—built-in dynamic microphone; built-in antenna; 4
silicon transistors for excellent stability; a jack for external microphone. FCC type approval
No.WM-104.0perates up to 300 hours on a mercury battery. Less battery only $44.95.

See the Consort at dealers. For free brochure, write:

CZ A\ FR E= INDUSTRIES CORP. COMMERCIAL PRODUCTS DIVISION ENDICOTTY, N.Y.

Canada: Tri-Tel Associates Ltd., 81 Sheppard Ave. W., Willowdale, Ont. 416-222-2529
Export: Morhan Exporting Corp., 458 Broadway, New York 13, N.Y. 222.925-1257

January, 1965
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Assemble the finest instrument your money can buy

NEW ALL-TRANSISTOR Yrhober®

PIPE ORGAN VOICING—
separate, distinct—32 in
Recital Model. LIBRARY OF

STOPS™ Kit feature adds
extra plug-in voices

PR

PIPE ORGAN TONE—all four
families of pipe tone in all
models

ELECTRONIC

ORGAN

New Recital Mode!
compares musically
to instruments
costing 4 times

the price!

ALL TRANSISTOR Models
give instant response,
easier assembly, full 5 year
guarantee

s 1/

REVERBATAPE® Unit — adds
“auditorium” depth and
power

plus FULL THEATRE AND CHURCH VOICING, PERCUSSION,
many other quality features!

How is it possible to acquire the skill needed to
build a splendid organ—without any previous
knowledge of electronics or music?

While the complete organ is a complex instrument,
Schober Organ kits are specially designed for do-it-
yourselfers. Printed circuitry eliminates a lot of the
work and makes errors almost impossible. Many
parts come preassembled. You simply follow de-
tailed illustrated instructions for easy assembly, then
place in assembled and pre-finished cabinet.

You save costly factory assembly, retail store mark-
up—put every penny into fine musical parts. You
enjoy the finest instrument your money can buy.

Schober Organ kits cost as little as $550 in kit form,
and you may spread this cost by ordering in sections.

THE ,%ﬂoém 0/190/)@ CORPORATION

NEW YORK,U'N. Y. 10023
SEND FOR FREE CATALOG WITH FREE “SAMPLER" RECORD

r The Schober Organ Corp., Dept. E}-7
| 43 West 61st Street, New York, N. Y. 10023
[ Please send me without cost or obligation FREE
SCHOBER ORGAN Booklet describing models. FREE I
| 7-inch ‘‘sampler’’ record included.
[3 Enclosed find $2 for high-quality LP 10” SCHOBER I
| RECORD DEMONSTRATING all three models with dif-
ferent music ($2 refunded with purchase of first kit). I
L

NAME.
ADDRESS.

TEREQO TESTER . . . Whether you need
monophonic or stereo FM test signals,
Heath’s new stereo-FM generator kit should

fill the bill. The 1IG-112 generates audio,
composite stereo and simulated on-the-air
signals. Kit, $99. Heath Co., Benton Harbor,
Mich. 49022

Lightweight . . . Spap in a cartridge, flip a
switch and you're set for 60 minutes of
sound. Powered by five C-type batteries, the
Norelco Cartridge-Tape Carry-Corder 150

goes anywhere. And it comes complete with
case, mike, cartridges and patch cord.
About $125. North American Phiiips Co.,
100 E. 42nd St., New York, N.Y. 10017

Electronics Illustrated
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Choose Your Tailor- Made E
Course in N.T.S. “PROJECT
METHOD" ELECTRONICS!

Now! N.T.S. — one of America’s oldest leading %
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 S
all over the world to successful careers. Choose your field and W
prepare now for a secure future with one of 8 N.T.S. Electronics \.,, o

-

Courses designed to fit your own particular needs. —-‘—1r.
ELECTRONICS-TV-RADIO-SERVICING TELEVISION SERVICING (Including Color)
& COMMUNICATIONS 5 Covers installation, adjustment, repair and
A basic course thoroughly covering funda- servicing of black and white and color tele-
mentals of electronics, radio, TV servicing vision . . . prepares you for your own sales
and communications. and service business.
MASTER COURSE IN
2 ELECTRONICS-TV-RADIO, PLUS ADVANCED STEREO, HI-FI AND SOUND SYSTEMS
TV & INDUSTRIAL ELECTRONICS 6 A growing field. Prepares you to buiid, install
This course covers everything inciuded in and service modern sound equipment for
Course No. 1 plus Automation and every home or industry.
phase of the Electronics industry.
FCC LICENSE BASIC ELECTRONICS
3 Preparation for this government license es- 7 Gives you the fundamentals you must know
sential for interesting jobs in radar, radio, to build on for a future Eiectronics career.
teievision, communications, guided missiles, Also offers an excelient background for
many otkers. Upon completion of this course, Salesmen, Purchasing Agents, and others in
if you do not pass the FCC exam for a 1st Electronics.
Class Commercial Radiotelephone License
your tuition will be refunded. ELECTRONICS MATH
RADIO SERVICING (AM-FM-Transistors) 8 Simple easy-to-foilow instructions in the
4 Train for radio sales and service with dealer specialized math you need in many
or distributor. F electronics jobs.

<Ay &
HIGH SCHOOL AT HOME CUT OUT & MAIL TODAY. NO POSTAGE NECESSARY.

Learn easily. New modern method.
National offers accredited high
school programs for mem and women.
Take only subjects you need. Study
at your own pace. Latest approved

Please Rush FREE Electronics ‘‘Opportunity Book'' and sample lesson
on course checked below:

textbooks — yours to keep — every- O Electronics-TV-Radio O Television Servicing
?F:e“.?k T T Servicing & Communications (including Color)
or information .

f [0 Master Course in et
CLASSROOM TRAINING Electronics-TV-Radio [J Stereo, Hi-Fi and Sound

Systems

AT LOS ANGELES

You can take classreom training in
our famous Resident Schoal at Los
Angeles in Sunny Southem California.
N.T.S. is the oldest and largest
school of its kind. Associate in Sci-
ence Degree alse offered In our
Resident Program. Check Resident
School box in coupon fcr full details.
-

Advanced TV & industrial
Electronics [0 Basic Electronics
[ FCC License

[0 Radio Servicing
(AM-FM-Transistors) Dept. R4Y-124

[0 Electronics Math

Name

NATIONAL ph :
WORLD-WIDE TRAINING SINCE 1905 . City
Send Postcard

e I State

forFreeLBO()k& I h for High School Department C I
[] Check here for High School Department Catatog only.

sample esson' [] Check here if interested ONLY in Classroom training at L.A.

Address
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TAKE THE QUICK WAY
TO HIGHER PAY,

LIFELONG BENEFITS,
WITH N.T.S. HOME
TRAINING! Vs Ereiect

can help you get
a new and better job — or move up to higher

You can instali and maintain eiectronic You can succeed in TV-Radio

circuitry in missiles and rockets _ . . Communications . . . prepare for pay I.n el .present one. You work on PhEcy
specialize in microwaves, radar, and 5'30(51'1h'ﬁﬁ"sf&r“i'.'.'aﬁfs??;a"::g tical job projects, learn to use shop manuals
Smersuceau] inbourownitisines N et and schematics. Your N.T.S. training is

Most courses include Equipment Kits. THERE ARE NO XIT DEPOSITS. individual. You proceed at your own pace.

Everything included In your low tuition. 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

’ﬁ;“ ‘E!L,.r : industry or go into business for yourself.
' o Your services will always be in demand
wherever you go — and you can pick your
P & MAIL POSTA REE CARD TODAY FOR spot!
q BUUK AND SAMPY |

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.

See other side of
this card for descrip-

FIRST CLASS z
tion of all courses.

Permit No. 3087
Las Angeles, Calif.

BUSINESS REPLY MAIL

No Postage Stamp Necessary If Mailed in the United States

Accredited Member
National Home Study Council

—POSTAGE WILL BE PAID BY—

NATIONAL G SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

4000 South Figueroa Street
Los Angeles, California 90037

WORLD-WIDE TRAINING SINCE 1905
4000 So. Figueroa
Los Angeles, California 90037

|
|
|
=
| il
I ATIONAL @52 SCHOOLS
|
|
|
|
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Powerful Pygmy . . . Though compact in
size, the Galaxy III SSB/CW ham transceiver
packs a real wallop—300 watts PEP, to be
exact. Furthermore, this pint-size power-

house covers 80, 40 and 20 meters with a
choice of either upper or lower sideband.
Designed for fixed or mobile operation, the
Galaxy IIl makes use of some hybrid cir-
cuitry to achieve its compactness (6x10%4x-
11% in.) and light weight (14 lbs.). Acces-
sories include AC and DC supplies, a remote
VFO, a speaker console and a second console
incorporating such extras as a phone patch
and a 24-hour clock. $349.95. Galaxy Elec-
tronics, 10 S, 34th St., Council Bluffs, Iowa.
51501.

Easy Threader . . . No longer must you en-
gage in finger gymnastics just to thread a
reel of tape. With Kodak’s Thread-Easy reel.

e 5 ——

all you do is draw the tape through a slotted
flange, and bingo! You’re in business for the
next couple of hours. As a bonus, a built-in
splicing jig on the flange gives you on-the-
reel splicing. Other features include an index
scale and write-on panels. 60 cents. Eastman
Kodak Co., 343 State St., Rochester, N.Y.
14654.

January, 1965

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

it CONAR

and equipment

business.

N VAL NOW ! IE I IR
CONAR sesc [

3939 Wisconsin Avenue, Washington, D.C. 20016 .

Piease send me your new catalog.

Name.

¥
L
g
l Addr

l City. Z-code

State.
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with any 12 volt
CB transceiver”

New Cadre Selective Call encoder- decoder
Put an end to meaningless chatter at the home
base and in the mobile units. Contact only the
stations you want to talk to. 3-tone, fool-proof
selective call system provides up to 24 different
tone codes. Code can be changed in field easily
with no special relay needed. Easy connection
to any of the famous Cadre 5-watt CB trans-
ceivers—works with all 12 volt transceivers,
regardless of make. Cadre 524, only $69.95.

. D F E INDUSTRIES CORP.
Commercial Products Div.,Endicott,N.Y.

& o

studying antenna system in 1ri-State’s
electronics lab v

B.S. degree in 36 months

Small professionally-oriented college. Four-quarter
year permits completion of B. S. degree in three years.
Summer attendance optional. Engineering: Electrical
(electronics or power option), Mechanical, Civil, Chem-~
fcal, Aeronautical. Business Administration: Account-
ing, General Business, Motor Transport Administration.
One-year Drafting-Design Certificate program. Gradu-
ate placement outstanding. Founded 1884. Rich heritage.
Excellent faculty. Small classes. Well-equipped labs.
New library. Residence halls. Pleasant community.
Attractive 200-acre campus. Modest costs. Enter Mar.,

o June, Sept., Jan. For Catalog end View Book,
i write Director of Admissions.

E@\TRI-STATE COLLEGE

4815 College Avenue ¢ Angola,indiana

Living Color . . . Color-TV servicing calls
for a color-coded signal generator. And the
Model 980 is designed to provide just about
everything you need to put a color-TV set
in order. The unit generates ten keyed color

bars, a pattern of 54 dots, a crosshatch pat-
tern, a vertical bar pattern and a horizontal
bar pattern. Clip-on leads couple the gen-
erator to the TV set. Seco Electronics Inc.,
1210 S. Clover Dr., Minneapolis, Minn.
55420

Two for the Money . . . Though designed
for use at the N.Y. World’s Fair, the S-5
two-way speaker system sounds good most

anywhere. And while it measures only
10 x 16 x 6% in. and weighs a mere 12 Ibs.,
the S-5 is no little leaguer. Housed in its
attractive cabinet is a low-resonance woofer,
a high-frequency tweeter, a crossover net-
work and a level control. Response is within
5db all the way from 60 to 15,000 cps. About
$60. H. H. Scott Inc.,, 111 Powermill Rd.,
Maynard, Mass. 01754

Electronics Illustrated
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BUILD 20 RADI

CIRCUITS AT HOME § "
with the Deluxe 9
PROGRESSIVE RADIO "EDU-KIT"® 6

A Practical Home Radio Course

Now Includes % No Knowledge of Radio Necessary
,': g Dot L % No Additional Parts or Tools Needed

SQ. WAVE GENERATOR
* s?cr‘ﬁ\AL R ACER % EXCELLENT BACKGROUND FOR TV

* ; - . ==
* AMPLIFIER '@ | SCHOOL INQUIRIES INVITED Training Electronics Technicians Since 194

s L INJECTO B .
: CBGD'EAOSC.LLATJ:‘ % Sold in 79 Countries FREE EXTRAS

YOU DON'T HAVE TO SPEND

HUNDREDS OF DOLLARS FOR A RADIO COURSE e SOLDERING IRON
e ELECTRONICS TESTER

The ‘‘Edu-Kit’" offers you an outs(andmg‘ PRACTM:ALIHOME RADIO COURSE at a o PLIERS-CUTTERS
rock-bottom price. Our Kit is designed to train Radio & Electronics Yechnicians, making
use of the most modern methods of home training, You will learn radio theory, construc- ¢ VALUABLE DiSCOUNT CARD
tion puence and servi¢ing. THIS 1S A COMPLETE RADIO COURSE IN EVERY DETAIL. e CERTIFICATE OF MEmIT

You will lcarn how to build radios, using regular schematics; how to wire and solder ¢ TESTER INSTRUCTION MANUAL
in a nmlels-onal manner; how to service radios. You will work with the standard type of ® HIGH FIDELITY GUIDE » QUIZZES
punched metal chassis as well as the jatest development of Printed Circuit chassis. » TELEVISION BOOK e RADIO

You will learn the basic princlples of radio. You will construct, study and work with TROUBLE-SMOOTING BOOK
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn e S S oS s (e
and practice code, using the Progressive Code Oscillator. You will learn and practice < g‘ousuu’u’non sznvllcE P e
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal lInjector, Pro- A R LS O G

gressive Dynamic Radio & Electro s Tester, SGuare Wave Generator and the accompany-
ing instructiona! material.

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

® PRINTED CIRCUITRY

Osclliatar, Signal Tracer and Signal tnjector circuits, and learn how to operate them. You
will reccive an excellent background for television, Hi-Fi and Electronics. SERYICING LESSONS
Absolutely no previous knowledge of radio or science is required, The "Edu 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 will learn trouble-shooting and
you pay. The Signal Tracer alone is worth more than the price of the Kit. servicing in a progressive manner. You
will practice repairs on the sets that
THE KIT FOR EVERYONE you construct. You will learn symptoms
and causes of treuble in home, portable
© not need tne stightest background  ages and  backgrounds have successfully o ;":;:;;m:‘;‘; S ) Gxoree
or science. Whether you are inter- used the ‘‘Edu-Kit'' in more than 79 coun- T quERIS Ll T e ctoiaadl the Tyt

in Radio & Electronics because you tries of the world. The ''Edu-Kit'' has been - =
want an interesting hobby, a well paying carefully designed, step by step, so that :f,"'fnfnif"]"l‘:""‘,'f.: :::c':;':'a,“’;'a"; o
e or a job with a future, you witll find you cannot make a mistake. The "“Edu-Kit'' will be able to do many a repair ;o‘b for

the ‘'Edu-Kit'* a warth-while investment.  allows you to teach yourselt at your own
Many thousands of individuals of all  rate. No instructor is necessary. e v'v'h‘fc"h"‘w"‘,'l“’,a","&";‘:_;“':“"p";'c‘:'%ﬁ
the “'Edu-Kit." Our Consultation Service
PROGRESSIVE TEACHING METHOD will help you with any technical prob-

lems you may have.

The Progressive Radio 'Edu-Ki is the foremost educational radio kit in the world,
and is universally accepted as the standard in the fieid of electronics training. The 'Edu-
Kit'' uses the modern educational principle of ‘‘Learn by Doing.'' Therefore you construct,

FROM R MAIL BAG

learn schematics, study theory, practice trouble-shooting—all in a closely integrated pro. =
gram designed fa provide an sasily.learncd . thoroush and interesting background in rad oo potataitl=hygl 25 e
ou begin by examining the varlous radio parts of the '‘Edu-Kit."” You then learn the e o e M
function, theory and of these parts, Tnen you build a simple radio. With this first e The Eaunit matd for itself, 1
set you will enjoy listening to regular broadcast stations, learn theory, practice testing e Peaty: to Eeed S34P fbr B Coudse
and trouble-shooting. Then you buiid a more advanced radio, learn more advanced theory Bt oo e & e Sew TOF Your
and techniques. Gradually, in a progressive manner, and at your own rate, you will R b y
find yourself constructing more advanced multi-tube radio circuits, and doing work like a Ben WValerio, P. O. Box 21, Magna,
ProfessionuiNRudiogVechnicl . : Utah: *“The Edu-Kits are wonderful. Here
included in’ the '‘Edu-Kit" course are Receiver, Transmitter. Code Oscillator, Signal 1 am sending you the questions and alse
Tracer, Square Wave Generator and Signal Injector circuits. These are not unprofes- (S o e e SR U Sl
sional *'breadboard’’ experiments, but genuine radlo Circuits, constructed by means of pro- R R et he Mias s e onEly e ra BBl
fessional wiring and soldering on metal chassis, plus the new method of radic construction to work with Radio Mits, and like to
known as ‘‘Printed Circuitry.”’ These circuits operate on your regular AC or DC house current. build Radio Testing Equipment. | en-
joyed every minute | worked with the

"

THE "EDU-KIT'" IS COMPLETE e et “WesT the " signal Tracer works
fine. Also like to let you know that |
You will receive all parts and instructions necessary to build twenty different radies and feel proud of becoming a member of your

electronics circuits, each guaranteed to operate. Qur Kits contain tubes, tube sockets, vari- Radio-TV Club.’’
ca, ceramic and paper dielectric condensers, resistors, tie strips, Robert L. Shu#f, 1534 Monroe Ave.,
g. punched metal chassis, Instruction Manuals, hook-up wire, solder, Huntington, W. Va.: *‘Thought | would
volume controls and switches, ete, drop you a few lines to say that | re-
In addition you receive Printed Circuit materials, including Printed Circuit chassis, ceived my Edu-Kit, and was really amazed
special tube sockets, hardware and Instructions. You also receive a useful set of tools, a that such a bargain can be had at such
professional electric soldering and a self-powered Dynamic Radio and Electronics a low price. | have already started re-
Tester. The ''Edu-Kit'" also includes Code Instructions and the Progressive Code Oscillator, pairing radios and phonographs. My
in addition to FCC Radio Amataur License training. You will atso receive lessons for servicing friends were really surprised to see me
with the Progressive Signal Tracer and the Progressive Siynal Injector, a High Fidelity get into the ng of it so quickly. The
Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consultation Yrouble—shootlng Tester that comes with

Service, Certificote of Merit and Discount Priviteges. You receive all parts, tools, instruc- the Kit is really swell, and finds the
trouble, if there is any to be found.'’

tions, etc. Everything is yours to keep.

TUNCONDITIONAL MONEY-BACK GUARANTEE '
[__PRINTED CIRCUITRY | ORDER FROM AD — RECEIVE FREE BONUS
no‘“‘nol i:;:re;se :ndpgce, _Q:.e “vEdu-bKiQ'd’ RADIO & TV PARTS JACKPOT WORTH $15
w includes Printed Circuitry. Yo
a Printed Circuit Signa: )l'nje:;‘or,m a 0O Send “'Edu- Postpaid. | enclose full payment of $26.9S.
unigue servicing instrument that can de- 0 Send “‘Edu-Kit'* C.O.D. | will pay $26.95 plus postage. I
tect many Radio and TV troubles, This l D Rush me FREE descriptive literature concerning “‘Edu-Kit."
revolutionary new technique of radio I
construction is now becoming popular l
in commercial radio and TV sets. LS00 = = -E =22 Sl ; l
A Printed Circuit is a special insulated I
chassis on which has been deposited a I
conducting material which takes the I Acdlzes st R - . = D
place of wiring. The various parts are |
merely plugged in and soldered to ter- I
minals. o . "B e ey |
Printed Circuitry is the basis of modern
Automation Electronics. A knowledge of ' PROGRESSIVE "EDU-KITS" INC. I
this subject is a necessity today for (ATT: S. GOODMAN, M.S. in ED., PRES.)
anyone interested in Electronics. I 1186 Broadway, Dept. 560AE, Hewlett, N. Y, l
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LEARN

EECT 00158

TELEVISION ELECTRICITY

Two Year
Electronics
Engineering
Technology Program

COYNE
ELECTRONICS
INSTITUTE

on a quarter of a million dollars worth of
equipment for top salaries and an .
Exciting Career. Special finance /-
plans. Part time employment
service while in school. Also Free
graduate employment service.

Use this coupon to get our FREE BOOK 1
“YOUR OPPORTUNITIES IN ELECTRONICS” I

COYNE ELECTRONICS INSTITUTE, Dept. of Electronics 15-A I
1501 W. Congress Parkway, Chicago, Hiinois 60607 |

Name Age.
Address Phone.
City. Zone State_

Unlike most other schools, we do not employ saiesman

PR

TALOG

100°’s OF BIG PAGES
CRAMMED WITH SAVINGS

| BURSTEIN-APPLEBEE €O.|

Dept. 34,1012 McGea St., Kansos City 6, me. SEND
| O Rush me FREE 1965 B-A Catalo
I Name TODAY

I
| Address . |'REE

|

One Control . . . Handy as a flashlight (and
powered by ten flashlight cells), the S-700
amplifier can be used indoors or out for
music, paging or public address. Rated at
25 watts, the S-700 features one-knoly control

of on/off and volume. And its two inputs
permit using the unit with mike, phono,
tuner, tape recorder or what have you.
Weight, complete with batteries, is 7 Ibs.
$69.95. Perma-Power Co., 5740 N. Tripp
Ave., Chicago, Ill. 60646

Power Pack . . . Put a couple nickel-cadmium
batteries in Gould-National’s Action Pack.
Plug the little charger into the nearest [17-

| VAC outlet, and what’ve you got? Well, give

or take a few hours, and you have batteries
good as new. Developed primarily for toys,
bicycle lamps, flashlights and the like, the
nickel-cadmium batteries can be used any-
where flashlight cells presently are employed.
$5.95. Gould-National, E-1201 First Na-
tional Bank Bldg., St. Paul, Minn. 55101

Electronics Illustrated
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Don’t just talk about
the ideal amplifier.

A virtually distortionless basic am-
plifier of virtually unlimited power is
no longer just a conversational gambit
among audiophiles. Now they can
build one—with the Fisher K-1000
StrataKit.

Here is the most advanced and
most powerful stereo power amplifier
ever produced by Fisher. Its IHF
music power rating is 150 watts with
both channels driven. The RMS power
rating, again with both channels
driven, is 130 watts (65 watts per
channel). However, each channel will
deliver 80 watts at 0.5% IM distortion
and even lower l-kc harmonic distor-
tion, thus indicating the extreme con-
servativeness of the official rating.
A home installation requiring even
greater amplifier power is virtually
unimaginable.

L—S———— e ]

NN

| > x|
:?luoooa

WrmarasT

IUIUI'I =

THE FISHER * STrraTaK/T

Build it!

The circuitry of the K-1000 is com-
pletely original in concept and features
a host of engineering subtleties that
will delight the technically sophisti-
cated. Yet the unique Fisher StrataKit
method of kit construction makes it
so easy to build that your young son
can complete it just as successfully as
a skilled electronic technician.

With the laboratory- -type calibration
meter on the front panel, the K-1000
can be precisely adjusted by the builder
to operate under optimum specifica-
tions and to maintain these at ali
times. The exclusive Fisher Strata-
Balance-a simple. foolproof invention
—makes it possible to balance the
push-pull circuitry for minimum dis-
tortion by means of an ordinary light
bulb!

Size: 15¥6” wide x 73" high x 12"

deep. Weight: 70 lbs. Price: $279.50.
(Also available factory-assembled and
tested: Model SA-1000; $329.50.)

FREE $1.00 VALUE'

Mail this coupon for The
The Kit Builder's Man- | Kitfders
val, an illustrated guide |—————
to h|gh fidelity kit con-
struction, complete with

detailed speciﬁcations of B
alt Fisher StrataKits. :
i Fisher Radio, 2140 44th Drive,
i Long Island City, N. Y. 11101

Name

Address.__

City ~_ State__ _

H 21111

The Fisher K-1000 StrataKit

150-Watt Laboratory Standard Stereo Power Amplifier

January, 1965
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Solid-Staters . . . Whether you're next door
to the studio or way out in the fringes, there's
no need to miss out on UHF TV. All it takes
is a converter, and JFD now offers two. The
CR1-J is a one-transistor unit intended for
city dwellers, while the CR2-J contains two

X:

Fill in 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-
ves. Credit plan available.

NAME.
ACDRESS. E—
vy IONE___STATE

If you have a friend interested in electronics send 3 o . .
his name and oddress for a FREE subscription also. transistors and is aimed at frmge—area

listeners. Both converters are completely

OLSON ELECTRONICS solid-state and measure only 6 X 7 x 2% in.

INCORPORATED CR1-J, $29.95; CR2-J, $39.95. JFD Elec-
tronics Corp., 15th Ave. @ 62nd St., Brook-
lyn, N.Y. 11219.

SW Con Box . . . Any car radio will tune

short-wave once you've hooked up the Mini-

verter. Installation is child’s play, requiring

IN THE CORNERS OF no more than a couple of simple connections.

p S NGRE N And, once installed, a flick of a switch will
seiiny * ¥ THE WORLD!

let you choose either broadcast-band or
in TELEVISION, RADID,  fmemee?
ELECTRONICS, RADAR, SONAR [z

ONLY CHRISTY OFFERS
COMPLETE TRAINING!
Investigate the Christy Complete
Course. Why be satisfied with less?
CTS Shop Method, liome Training
makes learning ensy. You learn by
working with actual equipment. You
receive Comprehensive training from
the start. Can EARN AS YOU LEARN.
You bRkecome qualified to opean your
own Electronics Repair business or to
gain bigh pay as a TV, Radio, Eiec-

tronics, etec., Technician.

19 TRAINING KITS INCLUDED!
You receive & Multl-Tester, Oseclllator.
Signal Tracer, Oscilloscope, Signal Gen-
erator, Electronic er, Regenerative
Radjo. 24° TV set (optional) and other
valuabie testing equipment. FREE BOOK
and TWO FREE ﬁssous yours for the
asking’ No obligation.

CHRISTY TRADES SCHOOL
Dept.T-2913 3214 w. Lawrence Ave.
Chicago, !Mtinois 60625

338 S. Forge Street Akron, Ohio 44308

short-wave reception. Since each model is de-
signed to cover a separate l-mc-wide band.
the model you pick will depend on the fre-
quencies you want to tune. The unit meas-
ures only 3 x 2%2 x 1% in. $14.95 and up.
Scientific Associates Corp., Dept. 42, P.O.
Box 1027, Manchester, Conn. 06040. @

——,

CHRISTY TRADES SCHOOL, Dept.T-2513
3214 W. Lawrence Ave.. Chicago, illinois 60628

——
Please send_me the 3 _FREE BOOKS and Special Form for
PAYING LATER from EARNINGS MAOE an LEARNING. l
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International’s Executive 750-HB2 Transceiver with 24 built-in test
circuits, is truly the most versatile transceiver manufactured for Citizens
Radio communication. ® At the turn of a switch, the 750-HB2 test
circuits pravide a fast and positive check on the operating performance
of receiving and transmitting circuits within the set. ® This “years
ahead” test feature checks the filament, plate and input voltages,
transmitter forward and reflected power, modulation, etc. Tune-up and
servicing is easy. ® The transceiver has a sensitive and selective
dual conversion receiver combined with a highly stable and efficient

transmitter. The 23-channel crystal controlied transmit and receive fre-
quency selector circuits are housed in the functionally designed remote

console. ® Additional features include a new delayed/expanded AVC,
new simplified cabling, new built-in S/meter and transmit meter (as

standard equipment), and a new speech clipper/filter amplifier.
Operates on 115 vac, 6 or 12 vdc. @ Write today for the name of your
nearest International dealer. Ask him about his trade-in/trade-up plan.

TEST CIRCUITS
WILL CHECK . . .
o Receiver Signal Strength
and Transmit Audio Monitor
o Receiver RF Amplifier
o Receiver 1st Mixer
o Receiver 2nd Mixer
o Receiver 1st Oscillator
o Receiver 2nd Oscillator
o Receiver st IF Amplifier
o Receiver 2nd Amplifier
o Receiver Detector
o Receiver Squelch
o Receiver Audio
o Microphone Audio
o Power Audio
[ ]
[ ]
[ ]
[ ]
[ ]
L ]
[ ]
[ ]
L ]
L ]
®

Remote Console Transmitter Buffer

Transmitter Power Amplifier
Transmitter Oscillator
Transmitter Frequency Adder
Plate Voltage

AC Filament

OC Hot 4

0C Hot —

Transmitter Forward Power
Transmitter Reflected Power
Transmitter Moduiation

24-position switch, lo- '

cated on transm:tter/ — -
receiver unit, is used
for checking circuits
during tune-up or serv-
icing.

f 7919 ”MWH'“’

Thls equipment is inkended for personal or
siness radio tions as authorized by
CRY ﬂ //’INC FCC Citizens Radlo Service rules and regulations.
SR

TENORTH LEE - OKLA CITY. OKLAMOMA

January, 1965 25
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DYNAKIT
high fidelity

stereo amplifier—$99.95

For the cost-conscious perfectionist

e AMPLIFIERS e TUNERS
e PREAMPLIFIERS
Write for detailed specifications
and impartial test reports

PFEEEEEEEEENENENENNg
DYNACO INC., 3912 Poweiton Ave., Phila. 4, Pa.
Please send specifications and test reports to; .

& § 8 |
>
a
a
o
I}
@
S
[

ity W aro bl T LTI frt ah State.......... &

WANT A JOB? PART TIME—
FULL TIME?

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

WHAT AJOB !! !!

And yet selling subscriptions to ELECTRONICS
ILLUSTRATED and other leading publications
is just like being in business for yourself.

But no business requires less tal, 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 'LLUSTRATED ;
Fawcett Bldg., Greenwich, Conn. 06830

From only
six regular
flashlight
batteries in
3.cell

80,000 CANDLEPOWER

as low as $6.95 ea. ppd.
UNDERWATER

BEAM LIGHTS

Used by skin dlven.

by,'* says one enthusi-
ast. Special die-cast-
ing process gives re-
fMlector the most dia-
tance, Rreatest bril-
llance of any flash-
light made.

TREMENDOUS PIERCING BEAM ON
LAND — CUTS thru FOG & SMOKE

Made to plerce murky depths and withstand pressures of
underwater operation. On land its beam leaps out for
twenty miles. 80,000 candiepower illuminates objects
clearly a mile away. Pierces smoke-filled areas. Stands
alone on special foot. Floats in water. Unbreakable lens.
You can jump on this ﬂas?:light

2 ot $9.95 ea.

3 at $8.95 eq... 6 at $6.95 ea,
ANl Prices Postpaid

4000 VOLTS at the End of a

10-02. 29" Cane
The Poiice *'Shock-Rod’’ has power to control

the most Stubborn adversary . is ideal pro-
teﬂloﬂ from nasty doZs. Also “effective In riot
ork.

SAFE TO USER
H 1 to ad . Th
Sretent. 15 Gy (o two $14-95 50
gmall c.size cells) but 2 for $27
voltage gives Bats.,

1
k| k. Shorty Model nme nr|cc
as rekulnr alaminam walk-

COUNTRY CLUB PRODUCTS

349 Manufacturers Exchonge Bldg.
e KANSAS CITY,
: 5P, MO.

FULLY
TRANSISTORIZED

Circuit converts electricity
but huge voltage.
parts, Rugged.

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 [

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. attach

label

CHANGE OF ADDRESS here

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

name {

street

==l
ELECTRONICS ILLUSTRATED Sub. Dept., Greenwich, Conn. 06830

city state Zip Lo

Electronics Illustrated
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Neophyte and seasoned audiophile alike
will find much of value in an Information
Kit on hi-fi and stereo. The package contains
an Introduction to Hi-Fi and Stereo; a Photo
File of hi-fi component systems; an FM &
FM Stereo Station Finder of current stations
and a Time Saver Shopping Guide for com-
ponents of major manufacturers. The entire
packet can be yours by sending 25 cents to
Sherwood Electronics Laboratories Inc., 43
N. California Ave., Chicago, Ill. 60618.

A new 20-page catalog talks about the
latest models of thermal and magnetic circuit
breakers. What’s more, an easy-to-use chart
gives finger-tip information for choosing the
model best-suited for your needs. A copy of
CB-7-64 is yours for the asking from Wood
Electric Corp., 244 Broad St., Lynn, Mass.
01901.

Here we go again—it’s time for the new
1965 electronic catalogs. And if you're won-
dering what’s what in fresh equipment, copies
are free of charge from Allied Radio Corp.,
100 N. Western Ave., Chicago, Ill. 60680;
Arrow Electronics, 900 Broad Hollow Rd.,
Farmingdale, N.Y. 11735; Walter Ashe Ra-
dio Co., 1125 Pine St., St. Louis, Mo. 63101;
Burstein-Applebee Co., 1012-14 McGee St.,
Kansas City, Mo. 64100; Harvey Radio Co.,
103 W. 43rd St., New York, N.Y. 10036;
Heath Co., Benton Harbor, Mich. 49022;
Lafayette Radio Electronics, 111 Jericho
Tpke., Syosset, N.Y. 11791; Newark Elec-
tronics Corp., 223 W. Madison St., Chicago,
Ill. 60606; Radio Shack Corp., 730 Com-
monwealth Ave., Boston, Mass. 02117;
World Radio Lab., 3415 W. Broadway,
Council Bluffs, ITowa 51501.

Refraction, absorption and polarization
really can make sense when you see the 28-
page booklet entitled Light Measurement and
Control. For a free copy, write General Elec-
tric Co., Nela Park, Cleveland, Ohio 44112.

A 20-page color booklet shows you all
of Scott’s stereo consoles. A copy can be
had by writing H. H. Scott Inc., Dept. P, 111
Powdermill Rd., Maynard, Mass. 01754. §-

January, 1965

when jt's time to think of college

inquire about
Electronics at MSOE

Planning your space age engineering educa-
tion now, will enhance your career later. Find
out about MSOE programs in Electronics,
Computers, and Electrical Engineering.

Obtain all the facts about courses leading to
4-year Bachelor of Science and 2-year
Associate in Applied Science degrees. Find out
about MSOE scholarships, financial aids, job
placement opportunities, and other services.

Assure yourself of a bright future in the
exciting field of space age engineering and
technology. Write for your Free ‘“Career”
booklet which will tell you about educational
advantages at MSOE.
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3566 SOLID STATE FM MPX AUTOMATIC
STEREO TUNER/AMPLIFIER.

Finest all-transistor kit value, equal to $500-600
class instruments. Kit comes with pre-wired and
prealigned RF, IF & MPX circuit boards plus
transistor sockets. Outstanding 2 UV IHF sen-
sitivity, automatic FM stereo-mono switching,

-
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muting, 40 db FM stereo separation. Total 66
watts |HF music power, only $229.95 semi-kit
{recommended to beginners!}); optional walnut
cabinet $9.95—also $349.95 factory wired in-

cluding cabinet.

RP 100 SOLID STATE 4-
TRACK STEREO TAPE DECK
Top professional quality—in-
dependent record and play
—transistor electronics->
used by industry in com-
puter and communications
systems e 3-motor drive in-
cluding hysteresis* synchro-
nous capstan motor ¢ 3
high-performance heads e
Kit only $299.95. Wired
$450.

2536 FM MPX STEREO TUNER/AMPLIFIER Superb FM
stereo-MPX tuner, plus a 36-watt stereo amplifier. “in
tuning ease, general handling, and sound Qquality...
leaves little to be desired."” HIRCH-HOUCK LABS in ELEC-
TRONICS WORLD. Kit only $154.95. Wired $209.95.

5000

—
ST 70-WATT INTEGRATED STEREO AMPLIFIER
Best buy of highest ranked stereo amplifiers according
to independent testing. Kit $99.95. Wired $149.95. ST40,
40-WATT INTEGRATED STEREO AMPLIFIER. Kit
$79.95. Wired $129.95.

HF-90A FM TUNER. Pre wired and aligned FM front end.
Most poputar FM tuner kit evermade“Without question an
extraordinary value.”
American Record Guide.
Kit $44.95.Wired $69.95.
HF-12A 12-WATT MONO
AMPLIFIER. 18 watts {HF
power. “Packs a bigger
wallop than is apparent
from the specifications.”
POPULAR ELECTRONICS.
Kit $39.95. Wired $59.95.

435 DC WIDEBAND 3” SCOPE
Sensational performance in a compact
15-Ib. package. Flat-face 3-inch CRT
with V and H trace expansion. Flat
from DC to 4.5 Mc/s, useful to above
10 Mc/s. Zener diode calibrator. Equal
to scopes costing many times more.
Kit only $99.95. Wired $149.95.

324 RF Signal Generator

Covers 150 Kc/s to 435 Mc/*
1.5% frequency accuracy. In-
ternal 0-50% 400-cycle modula-

tion. Kit $28.95. Wired $39.95. g o ~e.
-9e

232 PEAK-TO-PEAK VTVM

For color and B&W TV servicing, ex-
perimenters and laboratories. 7 non-
skip ranges on every function. Mea-
sures AC peak-to-peak and RMS as well
as DC. Response 30 Cp/s to 3 Mc/s
with HVP probe. Kit $29.95. Wired
$49.95.

369 SWEEP/POST INJECTION
MARKER GENERATOR

For the ‘pro” service engineer,
experimenters and laboratories.
For aligning TV, FM and com-
munications receivers. Sweeps
cover 3-220 Mc/s. Markers
cover 2-225 Mc/s. Kit $89.95.
Wired $139.95.

€67 TUBE/TRANSISTOR TESTER Dynamic conductancel El-ﬂl

tube tester « 14 combinations of 3 plate and 3 screen

voltages and 3 ranges of grid voltage « Interelement | %%C%'f"i&i'j:‘ﬁ:;::s":’ce’;;:;’2 105 :

leakage readings in ohms. Checks all new tube types | £ I
;7;“505 Stsl?r:;anzllségrstses'M.O:eI: | Send new 1965 catalog featuring more than 230 EICO Products. )___.,_,, i
628 Emission tube tester o e . |
Checks all new tube types ¢ Kit | - |
$44.95, wired $59.95. Model| ,qqcess i
CRU-—-adapts 667 or 628 for | |
testing B&W & Cotor TV pncture| City Zone. State. = |

_tubes. Wired $9.95.
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ELECTRCNICS ILLUSTRATED, JANUARY 1965
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HUDDLED AROUND a radio in an eastern Europzar. country. a
family listens to the crackle of static. Sucdenly a voize is heerd
in the family’s native language: “This is Radio Liberty, b-oadcastmng

”

the news to. .

The voice continues, though it :sn’t understood. Fcr jest as sud-
denly as it appeared, it is swamped by a sound that has all the piercing
raucousness of a buzz saw. To radio listeners ir countries wnder Com-
munist control, this sound is as amiliar as the hammer and sickle.
It is the sound of a jamming station, a sound which bespeaks inter-
national propaganda and politics, Twentieth-Century style.

In essence, jamming is radio interference so severe that i€s intended
to do more than block out normal reception. G-atey and raspy, its Ln-
settling sound has all the musicality of a piece cf chalk scraging or a

3y TOM KNEITEL
IGFLL/WB2aAI

: and

STANLEY LEINWCLL
Radic Free Europe

A
-
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blackboard. The would-be listener’s only out
is to turn off his radio.

In jamming, the interference is broadcast
on the same frequency as the program which
is the target for obliteration. Occasionally
such jamming is accidental—two radio sta-
tions inadvertently broadcasting on or near
the same frequency. But most jamming is
well-thought-out and purposeful.

The sounds of jamming are numerous and
both listeners and engineers have created
their own names for each type. Gulls, bag-
pipes, grunts, single tones, multi-tones,
pulses, babbles and buzz-saws are in the pic-
ture. But all jamming boils down to one thing
—noise, unlistenable and insufferable.

How It Started. Though this assortment of
noises is very much part of the Twentieth
Century, it isn’t simply a development of the
Iron Curtain. Radio jamming actually goes
back some 30 years, when the Austrian gov-
ernment jammed Nazi programs beamed to
the Austrian people.

Large-scale jamming began in 1938, when
Russia attempted to jam anti-Communist
broadcasts from Nazi Germany. Hitler’s gov-
ernment retaliated by jamming all Russian
broadcasts directed to the German people.
In addition, the Italians jammed Russian pro-
grams in the Italian language as well as Ethio-
pian radio appeals for aid during the Abys-
sinian war.

When World War 1 erupted, propaganda
broadcasts were stepped up immeasurably.

So, too, were efforts to stop them from reach-
ing their intended destinations.

Jamming was used by Germany, Italy and,
to a lesser extent, Japan. Each country was
feeding its populace a particular brand of
propaganda. None wanted Allied broadcasts
carrying our version of defeats and victories
to be heard. Especially hard-hit were BBC
broadcasts, which were jammed by the Nazis
through most of the war years.

When the war ended it was thought that
the days of jamming were over. This, as we
now know, was a premature decision.

Post-War Jamming. Since 1945 jamming
has had an overwhelmingly Red tinge. For
with few exceptions, the Soviet Union and its
satellites have been the biggest exporters of
radio noise. The Russians and the Spaniards
seem to have rekindled the sparks in 1946
by jamming each other’s external services.
Russia added BBC broadcasts to its jamming
schedule in April, 1949. American broadcasts
were jammed by the Russians starting about
a year later.

From the dozen or so Soviet jamming
transmitters in operation in 1946, there were
at least 150 on the air four years later. And
jamming grew more and more intense as the
number of transmitters increased. Worse yet,
as the satellite countries set up their own
jamming stations, a jamming system or com-
plex was established.

The buildup continued. By 1951, all free-
world broadcasts beamed to the Soviet Union

Radio listening in the Soviet bloc is fraught with frustration. Though jammers vary in effectiveness, they
often totally obliterate programs of news and information transmitted from points outside the Iron Curtain.
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and its satellites were subject to intense jam-
ming.

And even this wasn’t the end. As the free
world increased the number of broadcasts to
the Communists, more and more jammers
were brought into operation. The number of
jamming transmitters increased from some-
thing like 1,500 in 1952 to some 2,000 in
1956.

In the spring of 1956, coincident with the
visits of Khrushchev and Bulganin to Great
Britain, interference with BBC broadcasts to
Russia ceased. But jamming of BBC pro-
grams in the languages of the satellites con-
tinued.

Jamming of broadcasts to the Soviet Un-
ion suddenly was resumed during the Octo-
ber 1956 Hungarian Revolution. And early
in 1957 came first reports of determined ef-
forts by the Chinese Communists to jam.

Who Else Jams? The United States never
has used jamming as an instrument of peace-
time national policy. All broadcasts from
overseas are permitted to enter this country
without interference. Similarly, none of the
western-alliance countries has used jamming
on a permanent basis.

True, there were reports that the British
jammed Egyptian and Greek programs dur-
ing the Suez and Crete crises. In addition, the
French were accused of jamming Algerian
programs during some phases of the fighting
in Algeria. To our knowledge, no free-world
jamming presently is taking place.

January, 1965

How Effective Is Jamming? The effective-
ness of deliberate radio interference varies
with geographical location within a country,
as well as from country to country. For the
most part, reception in large urban popula-
tion centers (such as Prague and Sofia, where
jamming networks are located) is poor. Jam-
ming in such cities is almost 100% effective.
In smaller urban centers, as well as in rural
and suburban areas, reasonable reception is
possible at least 50% of the time. And this
condition exists despite all-out efforts to jam.

By locating monitoring stations on the
periphery of the Soviet orbit, it’s possible to
determine reception patterns over wide areas
of adjacent Communist territory. This is be-
cause the behavior of high-frequency radio
signals can be charted in much the same man-
ner as the weather. If it’s sunny in New York,
for example, it also is likely that the sun will
be shining within several hundred miles of
the city.

Similarly, conditions affecting a given ra-
dio signal will differ only slightly over wide
areas. If a signal, say, is getting through the
jamming in southern Finland, then it proba-
bly is getting through to a good part of north-
ern Russia—provided there are no local
(ground-wave) jammers in the vicinity.

In addition to technical monitoring re-
ports, information about reception is ob-
tained from escapees who listened to free-
world broadcasts before their flight. Then,
too, letters from listeners behind the Cur-

Both fixed and mobile
jammers are employed
throughout the Soviet
Union and in many of
the satellite countries.
Truck in this photo
houses mobile jammer,
which feeds fixed an-
tennas at left. Guard
with rifle can be seen
in center of photograph.
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IONOSPHERE

Because of sun’s effect on ionosphere. jammers located to the east of main tremsmitting site lose thelr
effecliveness at twilight. This condition is known as twilight immunity and is explained further in text.

tain sometimes come to light. Furthermore,
attacks by various Communist regimes on
free-world broadcasters often appear in the
Soviet and satellite press. Sometimes there
even is mention of such broadcasts over the
Red radio, proof indeed that free-world
transmissions are getting through.

Anti-Jamming Techmiques. There is no
single magic solution to jamming and no
black box a would-be listener can attach to
a receiver to eliminate the unwanted signal.
Even so, several techniques have proven use-
ful against jammers. Most successful of these
is brute-force, in which transmitter power
and antenna gain are increased until the sig-
nal is so strong it simply overrides the jam-
mer.

On the other side of the ledger, the trend
toward increased power among all of the
world’s broadcasters has overshadowed this
technique to some extent. Further, though
high power and increased antenna gain can
deliver signals that are strong enough to over-
ride jamming in many areas, there is noth-
ing to prevent the opponent from increasing
his jamming power.

Fortunately, economics enters the picture
in a helpful way. For each free-world trans-
mitter~whose power is increased, many jam-
mers must hike their power to counter the
effect. Reason is that propagation from a sin-
gle jamming location simply isn’t capable of
delivering comparably stronger signals to all
target areas.

A second anti-jamming technique might
be called saturation programming. Essential-
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ly, it consists of having a great many trans-
mitters simultaneously carry the same pro-
gram in the same language. This puts an
added strain on any jamming system. In
many instances, it forces jammers to spread
their facilities extremely thin. As a result, ef-
fectiveness of the saturation-type programs
generally is quite high. R. Free Europe uses
up to 12 transmitters simultaneously during
its severely jammed Czech programs. Effec-
tiveness of these programs consistently is
over 90%.

In an effort to counter the effects of jam-
ming, free-world broadcasters sometimes
have scheduled transmissions adjacent to or
co-channel with Russian and satellite trans-
missions. This hasn’t mattered in the least
to the Soviet bloc. They have shown no hesi-
tancy in putting jammers on frequencies car-
rying their own broadcasts. If a free-world
broadcast is being transmitted on that fre-
quency, then the interference gets top prior-
ity, whether or not a Russian broadcast also
will be jammed.

Another device tried during the early days
of jamming is called jumping. A broadcast
would start on one frequency, then jump to
another when the jammers opened on the
first. When the jammers moved to the second
frequency, a third and then a fourth would
be tried.

Trouble with this approach was the Red
monitoring system. Highly efficient, it usual-
ly was able to find the new frequency within
minutes. Worse yet, this cat-and-mouse game

[Continued on page 102]
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HERE'S SOMETHING new.on the

market for the dedicated model-train
hobbyist, and it's a safe bet he’ll go for it
with every whistle blowing. Add this factory-
wired radio-control transmitter and some re-
ceivers to your railroad-in-miniature, and you
can have a freight yard or rail network that’s
as realistic as the B&O’s. Reason: the R/C
setup enables you to control as many as five
trains simultaneously and individually—all
on a single track. Trains can be made to rest
dead on the track or move at any speed, for-
ward or reverse. What’s more, all train and
accessory lights stay at full brilliance at all
times.

AC for DC. A GE development, this all-
electronic system is called ASTRAC (for
Automatic Simultaneous TRAin Controls).
It’s adaptable to any model-train system
whose engines have permanent-magnet (DC)
motors. And here’s an offbeat angle: though
the motors must operate on DC, the
ASTRAC system puts AC on the track. This
eliminates the relatively inefficient rectifier
and rheostat in the power supply and it pro-
vides more realistic slow-speed operation. In
fact, with ASTRAC, trains can be made to
creep along with plenty of power and abso-
lute smoothness.

The ASTRAC system requires one or more
transmitters plus several receivers, one of

RADIO
CONTROL FOR MODEL

VI ‘g

By HOWARD G. McENTEE

which is placed in each engine. Big change

—~you make in your setup to switch over to
ASTRAC is to put AC on the track—even
though you know PM motors won’t run on it.
Fortunately, most power packs have AC
terminals. If yours doesn’t, you simply by-
pass the rheostat and rectifier and feed the
transfcrmer output directly to the track. The
receivers will operate on 6 to 30 VAC, but
from 16 to 20 VAC will give you about the
same speed and power you obtain with con-
ventional DC systems.

Five Channels. The basic ASTRAC trans-
mitter is a dual-control unit (Model K2 or
K4), which has a panel knob and a switch
for regulating the speed and direction of two
locomotives. Hook a K2 and a K4 together,
and you’re all set to handle four trains at
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CONTROL FOR MODEL

TRAINS

once. What about five trains? A third unit,
the Model K35 transmitter, is a single-channel
device with a similar speed knob and for-
ward/reverse switch—plus a channel selector
that allows you to control any of five trains,
one at a time. Add the K5 to the K2/K4
combo and you have the full-house, five-
train system.

As you may have gathered, five radio fre-
quencies—one for each channel-—turn the
trick. The transistorized transmitters put out
one or more of these frequencies, depending
on which model you select. Model K2 oper-
ates on 100 and 255 kc, while Model K4
radiates on 140 and 220 kc. The Model K5
puts out 180 kc, but its selector switch will
pick any one of the five frequencies.

No engine ever should be operated on an
ASTRAC-equipped track without a receiver,

Receiver for ASTRAC system picks up one of
five channels, can be mounted inside locomotive.

34

of course, since it is the receiver that prevents
AC from reaching the engine motor. Five re-
ceivers are available, one for each frequency,
and they’re small enough to fit into most en-
gines. As supplied, they measure 78 x 1% x
1-3/16 inches, but a little whittling here and
there can shrink even these miniscule di-
mensions.

Transmitters in the ASTRAC system are
pretty straightforward, though there is a basic
requirement that the AC on the track and the
AC input to the transmitter be synchronized.
However, since both come from the same
socket, they have to be. In addition, a line-
sync unit takes care of the all-important phas-
ing and ensures that each RF burst from the
transmitter starts at the desired point on the
track AC cycle.

Two SCRs. The ASTRAC receivers, in
contrast, are not nearly as simple as their
size would suggest. Each is housed in clear
silicone rubber, both to protect it from shock
and to act as a heat-sink for the two silicon
controlled rectifiers (SCR’s) inside. An L-C
circuit is tuned carefully to the desired fre-
quency and the signal is fed to the gates of
both SCR’s. However, only one SCR con-
ducts at a time.

Here’s why. The first SCR is set up so it
conducts every time it receives a positive
pulse. Since the SCR rectifies the AC on the
tracks, the motor can utilize its output. And,
since the SCR gets these pulses only for about
the last quarter of each cycle, it sends rather
short positive pulses to the engine-drive
motor. Due to its own inertia, however, the
motor doesn’t rotate in a series of jerks but
turns smoothly at a fairly slow speed. Longer
pulses from the transmitter hold the SCR on
longer and the motor goes faster.

The second SCR works much the same, but
it’s set up to respond to negative pulses. Re-
versal of the 60-cycle input to the line-sync
unit causes this SCR to feed negative pulses
to the motor so the train will back up.

Though it’s largely foolproof, there are a
few things to watch out for with ASTRAC.
Since the track voltage is higher than that
from an ordinary DC supply, resistors should
be placed in series with all lamps or the lamps
should be wired in series. Further, if too many
lamps are connected across the track the
transmitter signals can be attenuated serious-
ly. Remedy here is to insert 1- or 2-mh RF
chokes in series with each lamp in the cir-

Cuit. - &
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Master Electronics faster with RCA Home Training

NEW, EASY WAY TO BEGIN WITH ‘“‘AUTOTEXT’ PROGRAMMED INSTRUCTION
HERE’'S WHAT YOU GET!

fascinating ]
excmng f complete ‘
4 THEORY LESSONS. EXPERIMENT LESSONS. o SERVICE PRACTICES

o

Here are all the basic principles of v Each contains hundreds of absorbing, Filled with practical, time-saving,
radio and electronics in easy-to-un- | expenments and construction tech- money-saving servicing tips to use
derstand language, fully illustrated! ‘ - niques to help you learn easier! throughout your training!

PLUS ALL THIS AT NO EXTRA COST...

15 KITS!

to build a Multimeter, AM
Receiver and-Signal Gener-
ator. Kits contain new parts ET
for experiments, integrated MULTIMETER
s0 as to demanstrate what A sensitive precision meas- AM RECFIVFR GESNIS:AA'II'.OR
you learn is the iessons and uring instrument you build Have the satisfaction of 9 e
to help you develop tech- and use on the job. Big building your own AM radio A “mast” for aligning and
nical skills. Each kit is fun 4%~ meter with 50 micro- ?‘é" this rruligth gduality 6- tBroy:SiqiS?ootlnx receivers.
to put together! Co amp meter movement. ube superheterodyne set. uild it for your own use.
sl sy e e 20,000 ohms-per-volt sensi- Big 5 speaker, fine tone! 170 KC to 50 MC funda-
what RCA gives you with ) e

tivity d<, 6,667 a<. mentzl frequencies for all
any other =choot! radio and TV work.

Begin your training the faster, easier way with new "Auto-  Complete selection of Home Training Courses to cheose
text” programmed instruction. You learn aimost automati-  from: TV Servicing - Color TV - Transistors - Communica-
cally—and go-on to advanced training sooner than you ever  tions Electronics - FCC License Preparation - Mobile Com-
thought possible! Practical work with the very first lesson.  munications - Autoemation Electronics - Digital Techniques
Liberal Tuition Plan. Pay only as you learn, No long term - Nuclear Instrumentation - Automatic Controls - Industrial
contracts to sign! No monthly installments required! Applications - Drafting - Computer-Programming:

CLASSROOM TRAINING ALSO AVAILABLE Send postcard for free illustrated book foday!

. o lo AT
RCA Institutes Resident School in New York City offers Specify home training or classroom Iraumeay-

training that will prepare you to work in rewarding po-
sitions in fields such as automation, communications, RCA INSTITUTES, INC., pept. E1-15
television, computers, and other industrial and advanced 350 West 4th St., New York 14, N Y.

electronic applications. You are eligible even if you
haven’t campleted high school. Check Classroom training
and information will be rushed to you.

THE MOST TRUSTED NAME
A IN ELECTRONICS
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By LEN BUCKWALTER, KBA4480

A N

ITIZENS BAND radio just mightn’t be

what it once was. Those rules changes

the FCC has been hatching so long just may

mean a new look and then some for CB. The

band is still in the same place, of course, but
that’s about all.

To get some perspective on what’s happen-
ing, you have to boil down 28 pages of legal
and technical jargon, which is just what
we’ve done here. Our version is meant to
show you what’s on the horizon for CB. The
complete edition soon will be appearing in
the FCC’s official Rules and Regulations un-
der the section numbers we indicate.

@® Use of Channels (Sec. 95.41). Biggest
change occurs here. Units of the same station
(your base and mobile rigs, for example) still
can communicate on any of the 23 channels.
But units of different stations (i.e., those op-
erated by other licensees) can communicate
only on these seven channels: 9, 10, 11, 12,
13, 14 and 23.

@ Talking Time (Sec. 95.91). As a general
restriction, all transmissions must be kept as
short as possible. And as a specific restric-
tion, communications between different sta-
tions must not be more than 5 consecutive
minutes in length. Furthermore, such stations
must remain silent for a period of at least
5 minutes after each transmission and moni-
tor the frequencies involved. One exception:
a station observing its silent period can trans-
mit to acknowledge a call from another sta-
tion, though the message can consist of noth-
ing more than a request to stand by until the
silent period is over (silent periods apply
even if you change channels).

@ Range (Sec. 95.83). No station can
communicate with any other over a distance
of more than 150 miles.

@ 10 Codes (Sec. 95.83). Use them as
before. However, you now are required to
keep a list of 10 Codes and their meanings
on hand in your station.

@ Station Identification (Sec. 95.95). Call
signs must be given in English even if you
speak only Latvian. However, you don’t have

38
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to say “this is” or “from” when identifying.
Units of the same station (Which can talk
for more than 5 minutes at a time) now can
exchange transmissions for as long as 15
minutes before identifying. No abbreviated
calls are allowed; the full call-sign of all sta-
tions involved must be transmitted and each
unit must identify itself separately. You can
make up your own special calls for tactical
reasons but these can be used only in addition
to your regular, assigned call.

@ Egquipment Connection (Sec. 95.83). A
transceiver can’t be hooked directly into a
public-address system but, of course, you still
can inform a public-address announcer of
information picked up via the receiver. Phone
patches aren’t specifically ix-nayed by the new
rules; however, the Commission points out
that many telephone companies prohibit such
attachments. Turkey Calls and Q-Birds are
out. But selective-call systems are all right so
long as the tone signal is kept to less than
15 seconds in duration and actually is used to
unlock the squelch of another unit similarly
equipped.

@ Equipment (Sec. 95.43). Power now is
defined by more than just the old 5-watt
input limitation. The rules add that ,output
can’t exceed 4 watts (a daydream, since even
the Commission doubts that any rig can pro-
duce 4 watts output—80% efficiency—and
still be legal). Sideband comes into its own
in the new regulations, rated by average
power (and not its higher-than-5-watt peak
power). Also spelled out is the amount of time
you can transmit a test signal. It’s pegged at
1 minute during any S-minute period.

@® Permissible Communications (Sec.
95.83). Hold on to your db’s—there’s a new
provision which forbids discussion over the
air of the technical performance of radio
equipment. An exception: you can inform
another station when his signal isn’t clear or
understandable. Another part of this same
section makes it illegal to talk to Canadian
staions. (Canada, however, does approve cer-
tain business communications between U.S.

Electronics Illustrated
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and Canadian operators when a U.S. citizen
is in Canada.)

@ Other Changes. Many organizations—
Civil-Defense teams, volunteer fire depart-
ments and the like—now can operate units
under one call. If you change your address
you still can operate while waiting for the
new license, provided you notify the local
FCC office. A club or association won’t be
granted a license unless it’s incorporated.
However, there is a chance of an unincorpo-
rated club receiving a license if the Commis-
sion recognizes a special need. Lending out
call-signs is specifically prohibited. Even CB
dealers can’t permit a customer to operate
under the dealer’s license, though the dealer
himself can demonstrate equipment over the
air.

The Why of It. Now that prophets of doom
and the alarmists have had their day, the
proposed CB rules can be reviewed in the
pure light of fact. The rules provoke one
inescapable conclusion. If you were operat-
ing in accordance with the old rules, the new
ones should produce barely a ripple in your
activities. The reasons aren’t hard to find.

Purpose of the new rules seems twofold:
1) to cut down on hobby-type, hamming
activities, and 2) to clarify vague features
of the old law.

As any ragchewing kilocycle-killer knows,
CB radio as an end in itself never was con-
doned. Consider the most sweeping change
on the books—confining traffic among sta-
tions of different call-signs to seven channels.
Just about all abuse occurred between dif-
ferent stations (as opposed to units of the
same call), so the Commission packed them
into a narrower orbit.

A peculiar logic can be applied. Some
speculate that the new rule really puts the
free-wheeling operator into a side pocket,
isolating him in a sort of electronic Pandora’s
Box. Confined to seven channels, he can
swallow himself in meaningless babble. The
upright citizen, meanwhile, is free to conduct
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orderly communications on the other 16
channels. A cynical interpretation? Yes, but
this new arrangement®could provide a deli-
cate balance which just might keep the service
viable.

The rest of the new regulations are remi-
niscent of a mother-daughter conversation
about dating. Daughter already knows, but
mother further develops the points. For ex-
ample, the old rules said an antenna couldn’t
be more than 20 feet higher than a natural
or man-made structure. But the way around
that one was obvious, as everyone soon recog-
nized. As one man we know put it, “Anyone
can raise a 40-foot tower (a man-made struc-
ture), then mount a CB antenna on it.”

The rewritten regs nip such tricks by stat-
ing that a man-made structure is any con-
struction other than a tower, mast or pole.
Similarly, while the old version forbade trans:
mitting music, the new one also tosses in
whistling and sound effects. In much the same
vein, the false-signal clause now includes a
warning about saying MAYDAY. And salty
language or blue-tinted gags won’t go, either.
The new rules not only forbid obscene or
profane words but their meanings as well.

In short, the new rules have made for some
major changes and picked up some loose
ends. And what about the future? Some sage
once said that a study of history can help pre-
vent future mistakes. Sounds reasonable, and
this same thought applies to CB. Just con-
sider what happened when the rules traveled
from mere proposals toward the force of
law. Back in November 1962 the Commis-
sion first suggested the changes and invited
comments. Reports said FCC offices were
flooded with mail.

Not so when you look at the real figures.
Approximately 2,500 comments were re-
ceived over a period of more than a year. No
flood, this—it was more like a leaky faucet,

[Continued on page 116}
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TODAY E

By John Milder

IT’S A BIT EARLY to make predictions,
but it looks as though packaged hi-fi sys-
tems just might be the real show-stealer in
1965. By packaged 1 don’t mean those pre-
selected component systems some of the
mail-order houses put together. Nor am I
thinking of those old-style consoles that
sound like banshees screaming in the night.

The new-style packages I'm talking about
are compact, three-piece sound systems.
They're built around a transistor amplifier
and two speaker systems of bookshelf-or-
smaller size. Such sound packages already
are offered by Fisher, KLH, Scott and Shure.
And other manufacturers expect to get into
the act shortly.

What'’s behind this new idea in hi-fi design?
Well, the transistor, mostly, and here’s why.
The transistor makes for small-scale (if not
subminiature) equipment. This being the
case, a system with one control section (con-
taining a record changer and stereo amp/
preamp) and two flanking speaker cabinets
is right down the transistor's alley.

Interesting angle here is what can be done
with transistors once you've given up the idea
of matching a transistor amplifier to any and
all speakers. Since transistor output stages
tend to favor only one speaker impedance,
having a specific speaker in the setup means
you do away with the problem of accommo-
dating speakers of differing impedances.

Then, too, toss out the need for matching
more than one kind of pickup at the other
end of the hi-fi chain and you can come up
with a lot of performance in a neat, reason-
ably priced little package. Furthermore, de-
sign the amplifier for one particular speaker
and you can match amplifier and speaker
more precisely than in most any standard
component stereo system. The speaker, by
the way, also becomes a known quantity in
the amplifier’s distortion-reducing feedback
circuitry.

Over the past year, we've seen these ideas
reflected in J. B. Lansing’s amplifier/speaker
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p# Big-time sound in small-time packages
P What to watch out for with elliptical tips

P Second thoughts on solid-state tuners

combos (which Lansing calls Energizer/
Transducers). But now we’re getting the
“compleat package”-—supplied both as port-
able phonographs and as ultra-compact non-
portable systems. Each offers surprisingly
good sound.

Most expensive so far is Shure’s M100,
which is built around the Dual 1009 auto-
matic turntable and Shure’s premium-quality
V-15 cartridge. In its portable version, the
M100 goes for $389.50; the non-portable
Library system costs $450. Fisher’s portable
and stationary packages (the Models 50 and
75) are priced at $209.50 and $269.50, re-
spectively. Scott’s Stereo Compact (non-
portable) is $299.50, while KLH’s new
package, the Model Twenty, includes a
miniaturized stereo-FM tuner and sells for
$399.50.

As the prices indicate, none of the new
packages is exactly a bargain-basement item.
But all the companies involved claim these
new systems can stand their ground against
component systems of much higher price.
And they also argue that the small speakers
sound big enough to satisfy all but the most
gilded of golden ears.

Could this mean that components them-
selves are on the way out? Huh-uh. Matter

[Continued on page 116]

One example of non-portable package stereo is
Shure’s M100. All-transistor, it sells for $450.

Electronics Illustrated
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Now!
Hands-free
conversation with our

LESS INTERGOM

By DAVID WALKER
OW many times have you watched a conversation between two people
that never mastered the art? Before long they're both talking at once.
And what happens if these same people try to talk to each other over an ordi-
nary intercom? You guessed it—they’ll be tied in knots after two minutes of
fiddling around with the push-to-talk switches.

The answer is not a course in the fine art of conversation but a switchless
intercom like ours. Such an intercom lets each party break into the conversa-
tion at any time. It’s like the telephone, but with loudspeaker volume. While
one person is yacking, the other can start talking and will be heard instantly.
You can even interrupt while your friend is interrupting you!

There are no voice-operated relays or other switches to delay the back-and-
forth action. Everything is done electronically. But before you set about or-
dering parts, consider carefully the end use of such an intercom. Though fun
to operate, its special design requires plenty of construction and parts.

Unlike push-to-talk intercoms, the switchless intercom requires two com-
plete amplifiers instead of the usual one. Total cost of parts is about $30 to $35
if everything is purchased new. But for certain applications, you can’t beat it.

Say the boss is dictating a letter to his secretary in another room. She can
stop him and ask how to spell phthisis without a lot of distracting button
pressing. .

Construction. Since both units are identical, we show the diagrams of only
one and the power supply. Most of the parts are mounted on a 3%2x5%2-inch
piece of perforated board. Mount all parts on the board before fastening it in
the U-section of an 8x6x3%: inch Minibox. Flea clips or other small push-in
terminals serve as tie points. Transformer T1 and transistor Q4 are installed
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on the board as shown in the pictorial.

Grounds are important. Notice that a piece
of heavy bare wire runs along two edges of
the board. One point on this wire must con-
nect to the solder lug which is attached to a
long machine screw near C2. This screw also
supports the front edge of the board about
% inch above the bottom of the cabinet. A
third nut on the top of the board locks it in
place. The rear of the board is held to the
case with two small L-brackets.

Another ground point is binding post J3.
It is not necessary to use a fiber insulating

SWITCHLESS INTERCOM

First model was built in metal cabinet, hence J1, ]2, J3,
R8. R10 and the speaker are mounted as shown below,
Circuit board is held in place with angle brackets at
rear and machine screw at front. Later model (photo at
right) was built for installation in wood cabinet shown on
first and last pages of story. For this construction, mount
R8 and screw-type terminal strip with angle brackets.

RIO
(VOLUME )

washer for this post since it must make con-
tact with the case. Binding posts J1 and J2
must be insulated from the case. The solder
lug at one side of transistor Q4 is not for
grounding. It is for T2’s connection to Q4's
collector (the case).

Set-Up and Operation. After both units
and power supply are complete, connect all
similarly marked terminals (gnd, sig, —9V}
with a length of 3-conductor wire (No. 20
plastic-insulated hookup wire). The aud ter-
minal that appears in the photo of the power
supply has no internal connection to the
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Capacitors; all electrolytic un-
less otherwise indicated

Ci1, C3—10 mf, 15 V

C2, C10—500 mf, 12 v

C4—10 mf, 6 V

CS, C9—100 mf, 15 V

C6, C7—.1 mf, 200 V tubular

C8—30 mf, 12 V

*C11—1,000 mf, 25 V

*C12—1,000 mf, 15 V

J1-J5—Five-way binding posts

Transistors: all RCA

Q1—2N2613 Q2—2N217

Q3—2N408 Q4—2N2147

Resistors: 15 watt, 10% unless
otherwise indicated

R1—1 megohm

PARTS LIST
R2, R4—1,000 ohms
R3—10,000 ohms
R5-—150,000 ohms
R6, R7—820 ohms
R8—10,000 ochm linear-taper
pot
R9—47,000 ohms
R10—5,000 ohm audio-taper pot
R11—82 ohms
R12—270 ohms, 1 watt
R13—39 ohms
R14, R15—2 ohms, 5%
*R16-——32 ohms
*S1—SPST toggle switch
“SR1, SR2—Silicon rectifier:
500 ma, 100 PIV
SPKR—3x5-inch speaker

T1—Driver transformer: prl-
mary, 8,000 ohms; secondary,
3.2 ohms (Allied 62 G 093)

T2—Output transformer: pri-
mary, 100 ohms; secondary,
3.2, 8, 16 ohms (Allied
64 G 149)

*T3—Power transformer: pri-
mary, 117 V; secondary. 26.5
V @ .6 A (Allied 61 G 476)

Misc.—8x6x31; and
*5x2Y x21 -inch Miniboxes,
perforated board, flea ciips,
crystal microphone

“Note: Order twice the quantity

of ali parts except those marked

with an asterisk (*)

Signal from mike is am-
plified by Q1 and fed
to Q2. Out of phase sig-
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c3 R2 l—'CG R6
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supply. It is just a tie point for the sig wires of
the two intercoms. The location of the power
supply may be anywhere along the line.

First thing to do is place the intercoms in
separate rooms and close the door. (Feed-
back will occur if the two stations “‘hear”
each other) The mike should be located
about two feet to the side of each intercom’s
cabinet. With power turned on, turn the
volume control on one unit all the way up.
Chances are you’ll hear howling feedback.
Reduce this by slowly turning balance con-
trol R8.

At some point near the middle of R8s
rotation, the feedback should stop or become
very weak. Now repeat this procedure at the
other unit. (Note: this adjustment must be
always made with both units connected.) If
there is no feedback hold the mike a few
inches from the speaker.

It is possible that feedback cannot be killed
with the R8 because of mechanical feedback
between mike and speaker through the table
surface. You can determine this by holding
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nals at Q2°s emitter and
collector cancel in R8
and very little signal
gets to speaker. Hence.
no feedback from mike
to speaker at same unit.
Q4 Signal at Q2’s emitter
is coupled by C57to J1
and other intercom.
Signal from other m-
eR15 tercom is fed by C5, C7.
R8 and R10 to Q3 where
it is further amplified
and fed to the speaker.

ER14
3

the mike in your hand. If this stops it, place
some soft material under the mike. Feedback
may also occur if the mike is placed atop
the intercom case or if it is too close to the
speaker.

Some experimentation will be required to
determine the best speaking level and setting
of the volume control. Talking too close to
the mike will produce distortion at the other
unit. With our model, speaking at a distance
of about one foot from the mike produced
good intelligibility at the other unit.

How it Works. It’s easy enough to use two
wires with a telephone communications sys-
tem, since there’s no problem in having sig-
nals travel two ways simultaneously on one
pair of wires. And there’s no feedback at
either end because the microphone and ear-
phone are separated by the handset and be-
cause the gain is low.

With most conventiona! intercoms, the
speaker is not used as a microphone and a
speaker at the same time because there’d be
feedback. Okay, you say, why not build an
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NOTE: ASSEMBLE WITH GLUE 8 FINISNING NAILS

]

—

I you install intercom in wood cabinet, mount
speaker first, then output transformer. Attach vol-
ume control to front panel with long leads then
mount circuit board atop machine screws. Connect
one lead of output transformer's primary to col-
lector of Q4. and other lead to the terminal strip.

SWITCHLESS INTERCOM

intercom with a speaker and mike at each
end? Fine, except that you’d get feedback be-
tween them because of the high gain required
to produce room volume.

The switchless intercom solves this prob-
lem. Here’s how. Take a look at the sche-
matic. When you talk into the mike, you want
your signal to go to the other unit but not to
your speaker. Watch what happens. The sig-
nal from your mike is amplified by Q1 and
fed to Q2. This signal now appears at both
Q2’s emitter and collector. These two signals,
which are 180 degrees out of phase, are fed
to balance potentiometer R8, and at some
point on R8 they cancel each other out. That
point js where R8 must be set for minimum
feedback, as we explained earlier. Since
there’s hardly any of the signal from your
mike at this point none of it gets through to
Q3, Q4 and to your speaker. Hence, there

17y
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won't be any feedback at your unit.

Remember that we said your signal also
appears at Q2’s emitter. At this point the
signal is not cancelled out. It is coupled
through CS5 to J1 and fed to the other inter-
com. Let’s see what happens at the other in-
tercom which is identical to yours.

The incoming signal at J1 goes through C5
to the emitter of Q2. Since this signal never
goes through Q2 from its base, it is not can-
celled out. Therefore it continues through C7
to R8 and goes on to Q3, Q4 and the speaker.
in a nutshell, then, your signal to your own
speaker is cancelled out at R8. But it is fed
to the other intercom through C5. The sig-
nal passes through C7 to R8 and goes on to
Q3, Q4 and to the speaker‘ﬁ—

Power supply right,
and schematic, left.
Lug marked “aud” on
chassis is not shown
in schematic as it is
merely a tie point
Be sure you hook up
SR1 and SR2 correctly.

Electronics Illustrated
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LISTEN TO

Pitots

Police

Ambulances

Service Trucks

Two tubes and a really hot reflex
hookup give you exciting listening

all the way from 26 up to 173 mc!

By CHARLES GREEN, W3IKH

HERE'S real excitement and adventure

in the VHF radio spectrum, which begins
at 30 mc and runs up to 300 me. Sure, it may
be lots of fun to tune in the world on a
short-wave receiver. But on VHF there’s so
much activity in your own back yard and in
the sky above that you'll be glued to your
seat for days listening to it all.

Take a quick look at some of the things
you'll be able to hear with EI's VHF Broad-
spanner, a really hot, two-tube VHF receiver.
Starting at about 26 mc, you find the Citizens
Band and then the 10-meter amateurs. Be-
tween 30 and 50 mc you hear police cars, fire
departments, telephone paging, intra-airport
communications and other conversations be-
tween public-safety vehicles.

From 50-54 mc, you can eavesdrop on the
6-meter hams. The Broadspanner also tunes
the 88-108 mc FM broadcast band. Plug in
another coil and listen to commercial and
private aircraft and airport control towers.
Put in the highest-frequency coil and you are
able to tune from 140 to 173 mc for more
public-safety listening and the 2-meter ham
band at 144-148 mc. For more detailed in-
formation about what you can hear and
where, take a look at the chart at the end of
this article.

VHF is a big world. And the easiest and
most economical way to listen is with the
VHF Broadspanner.

The Broadspanner uses only two tubes in a
reflex circuit that has a grounded-grid RF
stage followed by a superregenerative de-
tector. And there’s plenty of audio power to
drive its 3%2-inch speaker to room volume.
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Author's receiver is built
in an 8x6x4Y2-inch LMB util-
ity box (see Parts List).
If you have difficulty get-
ting this size, use a 8x6x3%
or a 12x7x4-inch box. Small-
er size will mean crowd-
ing, so be careful. But
whether you use larger or
smaller box, keep all parts
in same relative location.
Chassis in photo at right
is 4%x8 inches. Mount
it with angle brackets or
cut it 9 inches long and
then bend edges 2 inch.

VHF Broadspanner

The receiver and its power supply fit in a
compact metal cabinet. Using all new parts,
the Broadspanner can be built for about $25.
The nine coils that cover 26 to 50 mc and 88
to 173 mc aren’t at all difficult to wind.

The coils are plugged in through an open-
ing in the rear of the receiver so they can
be changed easily. Assembly and wiring are
straight-forward and you shouldn’t have
much trouble with construction.

Construction

The author’s receiver is built in the main
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section of an LMB 8x6x4%:-inch aluminum
utility box. The name of a distributor where
you can buy this box is listed in the Parts
List. But if you prefer, use a 12x7x4-inch
cabinet, which should be easier to get. Just
because this box is wider, do not spread out
the parts. Because of the high frequencies at
which the receiver operates, parts placement
and wiring are critical. Therefore, follow ex-
actly the layout shown in the pictorial.
Before installing the chassis, which can be
cut from a piece of aluminum, drill and
punch all holes for the components and tube
sockets. You can mount the chassis either
with four angle brackets at the corners or by
bending the edges on the ends to form Y2-
inch lips. Either way, install the chassis 2

Electronics Illustrated
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f— 1-1/8" —M

FROM C4 AND
GIMMICK

Do°o° \
® 5,9 o) ®
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Coil socket mounting details. The lead that goes
from pin No. 2 on SOl to the junction of C4 and
the gimmick capacitor must be No. 12 buss wire.

inches above the bottom of the box to allow
plenty or room for input jack JI, the fuse
holder and other parts.

The bracket for the coil socket can be
made from a piece of aluminum left over
from the stock from which you cut the chas-
sis. The author’s bracket is 2 inches wide and
1% inches high. Since the mounting lip is
V4 -inch wide, start off with a 2x2-inch piece
of aluminum. Before installing the bracket,
use a 1%-inch punch to put a hole in it for
coil socket SO1.

Because tuning capacitor C5 has concen-

PARTS LIST

Capacitors:

Cl, C4—47 mmf, 600 V tubular ceramic

C2&_C6, C8, C10, C11—.001 mf, 600 V ceramic

isc

C3, C7, C14—.005 mf, 600 V ceramic disc

£5—--13 mmf variable capacitor (Lafayette
HP-72. Concentric knobs Nos. 18-77 and
18-79; 36¢ and 25¢ respectively)

C9A, B, C—20/20/20 mf, 150 V electrolytic

C12—.01 mf, 600 V ceramic disc

C13—6 mf, 15 V electrolytic

F1—1 A fuse and hoider

Gimmick—4 turns plastic hookup wire (see
text)

J1—S0-239 chassis-type coax connector
(Ampheno! 83-1R)

J2—Closed-circuit phone jack

L1-L9—Coils (see chart and text)

L10—21 uhy RF choke (Ohmite Z-28 or
equiv.)

Resistors: 14, watt, 10% uniess otherwise in-
dicated

R1—560 ohms

R2—1 megohm

R3, R5—47,000 ohms

R4-—8.2 megohms

R6, R10—100,000 ohms

R7, R8—1,800 ohms, 2 watts

R9—150,000 ohm linear-taper pot

R11—500,000 ohm audio-taper pot

R12—380 ohms, 1 watt

S1—SPST switch on R11

SO1—4-pin tube socket (Amphenol 77MIP4)

SPKR—3Y% inch, 3.2-ohm speaker

SR1-—Silicon diode: 500 ma, 400 PIV

T1—Power transformer: 125 V@ 15 ma, 6.3 V
@ 0.6 A (Stancor PS-8415 or equiv.)

T2—Output transformer: 10,000-ohm primary,
4-ohm secondary (Stancor A3879 or equiv.)

V1-——6BZ7 tube

V2—6AK6 tube

Misc.—7- and 9-pin tube sockets, RGS58/U
coax, 8x6x4l4-inch aluminum cabinet
(LMB-146; Newark Electronics Corp. stock
No. 91F1014). Or 12-7-4-inch aluminum cabi-
net (Bud CU-2111A) or 8x6x3Y;-inch alumi-
num cabinet (Bud CU-2109A).

Terminal strips, knobs, AC line cord, piece of
sheet aluminum for chassis.
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VHF Broadspanner

tric shafts for vernier operation, the shafts
cannot be cut. Therefore, mount C5 behind
the front panel with 3s-inch-long spacers.
This will keep the tuning knobs close to the
dial.

Then install a solder lug on the rear of C5
with a 6-32x'6-inch machine screw. Also
mount a solder lug on the chassis as shown
in the diagram on top of the third page of
this article. Mount C5 so the bottom of its
frame is ¥ inch above the chassis.

Install the coil-socket bracket directly be-
hind C5. This will make for short leads from
pin 2 on SOI to C5 and to the gimmick
capacitor and C4 (under the chassis). Solder
short pieces of wire from the ground lug on
the rear of C5 and pin 1 on SOl to the near-
by chassis ground lug.

The author used a piece of perforated
aluminum to protect the speaker’s cone. And
it’s a good idea to use a l-inch bracket be-
tween the speaker’s lower left mounting holé
and the chassis for extra rigidity.

To make the gimmick capacitor, solder a
short length of No. 20 plastic-covered solid
hookup wire to pin 1 of V1. Solder another
short piece of the samg wire to the junction
of the No. 12 buss wire from pin 2 of SOI
and C4. Twist the wires tightly for 4 turns
and cut off the excess. Position the gimmick
as shown in the pictorial.

Connect input jack J1 to lug 3 on terminal
strip TS3 with a short length of RG58/U
coaxial cable. Make sure the shield is ground-
ed at both ends as shown in the pictorial.

After the last part has been installed, cut
a 3- or 4-inch hole in the back (the U-sec-
tion) of the cabinet. Locate the hole directly
behind the coil socket so the coils can be in-
serted and removed easily.

Rubber feet on the bottom of the cabinet
finish the job and will prevent the receiver
from scratching table surfaces.

Because of the many bands covered by the
Broadspanner, you’ll find it easier to use. a
logging scale calibrated from 0 to 100 for
the dial, rather than a scale calibrated in
frequencies.

Make and cement a long pointer to the
back of the larger tuning knob and ink a
line down the center of the pointer to make
tuning easier. The longer the pointer and
the larger the dial, the less trouble there will
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be in returning the receiver to a station
previously logged. Attach the dial to the front
of the cabinet with glue or tape.

Winding the Coils

The frequencies covered by each coil (in-
dicated in our diagram) are only approximate
and depend on how carefully you do the
winding. Coils L1 to L4 are made with No. 14
nyclad wire tightly scramblewound on a % -
inch-diameter form (such as a dowel). After
the coil is wound, remove it and wrap it
tightly with plastic tape to hold the turns to-
gether. Then cut the leads to the lengths speci-
fied. Coils L5-L9 are made with No. 12
tinned copper wire and are wound on %2 -inch
forms. The pins for all coils can be obtained
from the base of a discarded 4, 5 or 6 pin
tube.

Two dimensions on the coil diagram are
worth talking more about. On the sketches
for coils LS and L9, the spacing dimension
(1% inches for LS, 2 inch for L6, 3/16 inch
for L8) is the distance between the first and
last turns. All lead lengths are measured
from the body of the coil to the end of the
contact pin.

Remember: be careful when winding the
coils and be accurate with your measure-
ments. Sloppy construction could mean that
a coil will tune only part of the band for
which it is designed.

Testing and Operation

After all coils have been wound. install the

Use %-inch spacers between tuning capacitor and
panel and mount coll socket exactly as shown.

Electronics Illustrated
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LI L2 L3
26.5-31 MC

29.5-35MC
BT 3/4"1.D.

33.5-39MC
7T 3/4"1D.

L4

39-45MC
6T 3/4"1.D.

Frequency range of coils
is approximate and de-
pends on care you give
to winding. Tightly
scramble-wind L1-1.4 on
% -inch-diameter form.
Then remove from form
and wrap tightly with
plastic electrical tape.

e L6 L7 L8 L9 Ll is 7/164inch thick,
45-54 MC 88-106 MC 105-129 MC 123-150 MC 140-173MC 19 13 gre Y4-inch thick
Ths SPACED 1-1/4" 3T SPACED 1/2" 2T SPACED 3/8" -1/27T 127 and 14 is S5/16.dnch

2" 172" 1D. e* SPACED 3/16" 3/8" 1.0 .
3/8"° 1D, thick. All lead measure-
ments are from body of
coil to end of contact
pins. Pins are from
N l/z" bases of 4, 5. 6 or 7 pin
' 3/a 1= 3/4 tubes. Dimensions of L5-
| 3 / 4" L9 are quite critical.
Spacing dimension of
L5-18 is the distance be-
tween first and last tum.

L1-L4-SCRAMBLE WOUND 8 TAPED GIMMICK

#14 NYCLAD WIRE
L5-L9 # 12 TINNED WIRE
SPACE BETWEEN CENTERS OF ALL PRONGS IS /2"

tubes and turn on the receiver. Set the vol-
ume control to maximum, plug in a coil for
a fairly active band, such as CB, and allow
a few minutes for warm-up. Check the re-
ceiver’s operation by rotating the regen con-
trol until you hear a hissing sound.

A 3. or 4inch hole in back of cabinet behind
the coil socket makes coil changing an easy job.
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The Broadspanner does not require align-
ment but coils L5-L9 may have to be com-
pressed or spread apart slightly to get them
to cover the band for which they’re designed.
The frequency covered by a particular coil
also depends on the wiring and layout of the
receiver. If you want great dial accuracy,
calibrate the receiver and trim the coils with
the aid of a grid-dip meter or a signal gen-
erator.

To tune a station, turn the regen control
until you hear a loud hiss, then tune the band.
Back off on the control for the best sound,
once you've found a station. It’s a bit more
difficult to tune an FM signal than an AM
signal. The best way to go about it is to
tune the Broadspanner slightly to one side of
the station’s center frequency (this detection
method for FM is called slope detection).
The setting of the regen control is tricky and
critical for FM, but a little practice and
you’ll get the feel of it.

Local high-power VHF stations can be
pulled in easily with a short hank of antenna
wire or a whip antenna. But for best recep-
tion, a good VHF antenna is required. Mat-
ter of fact, a 2-meter commercial job will do

[Continued on page 117]
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AMATEUR

RADIO CONFIDENTIAL

The untold story about some fun & frolic that you might
be surprised to find on the ham bands—but it happened!

Anonymous

FEW issues back we were treated to a
report on the wild goings-on that could
be observed on the Citizens Band. It was
billed as a confidential history of CB and the
guffaws echoed all the way to Washington.
“Those crazy CBers,” the hams could be
heard saying, “they’re all going to get booted
off the air the way they’re going.”

“Boy, I'm glad the hams never did any-
thing like that. Policing ourselves has really
saved us.”

People are funny that way, especially
hams. At times we have memories so short
we have to look at our QSL cards to find out
what our calls are. And while we were getting
charley horses in the shoulder blade from
patting ourselves on the back we just couldn’t
remember a one of those wild times back in
the late Forties when Hiram Percy Maxim’s
ghost tried to turn in his ticket every night at
the Pearly Gates FCC office.

The truth is, friend, in their own way the
hams made latter-day CBers look like chil-
dren playing with smoke signals.

Back in the middle Forties when 1 got my
ticket I just couldn’t wait to get on the air.
So the day my license arrived I fired up the
rig, hit the key and called CQ—for four
straight hours. All I heard was a few cricket
chirps from south Jersey and a couple of guys
on phone trying to ignore this nut with the
Morse.

I'd been in such a rush to make my first
QSO that I hadn’t checked anything out and
my signal sounded like a V-12 Lincoln hit-
ting on two. Then I remembered what the
old-timers said. So I cut my power way down
and called again. I happened to be (we'll
say) W1XGO but only a looney would have
signed that way. XU1A, 1 signed, slanting
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my eyes slightly and turning a pale yellow.
Suddenly I was in China.

I .signed just once. That was enough.
Twenty meters got as quiet as a quiz show
when somebody says “payola.” Then 40 bolts
of lightning struck and guys that had never
worked 20 before piled up like a regiment of
lemming on a death wmarch, all calling
XULA.

So I knew the transmitter worked.

A strange thing about that Chinese station.
I never could understand the 599X reports
I kept getting on the air. I was running a
whole watt plate input, with enough key
clicks to cover all of 20 and most of 10 me-
ters. And my hum would have put the Wa-
bash Cannonball to shame. 599X, they kept
saying. Crazy hams.

The fun of making like a Chinaman with
a spark gap eventually paled so I decided to
reform. I cleaned up the signal, developed a
better fist—and worked as bootleg DX for six
months. But I was not just any DX call. I
was the rare one. It took less work that way
because I never had to sign more than once.
EP1 in Iran. VRS on Tonga Island. XZ4 in
Burma. Pretty soon the lists in QST of phony
DX calls were all mine. It was a game. Think
up new ones faster than they could print
them.

A

™

v £

2

Electronics Illustrated


www.americanradiohistory.com

AMATEUR RADIO CONFIDENTIAL

In case you get the idea that I was the
only wild hair on the band, ponder some
more. I just happened to specialize in rare
DX of the seven-dollar-bill type. The bands
were loaded in my big-city area with antics
that gave me a halo by comparison.

When 1 finally realized that all my dubious
ingenuity wasn’t bringing me in any QSL’s
I had to find another challenge. It turned out
to be that mysterious enigma known as Pub-
lic Service. I joined our 10-meter Civil De-
fense net. Let me tell you what big-city CD
was like back then. Think of a group of
grown men and no-talent adolescents playing
at disaster and you have it. The only disas-
ter that happened was when the outfit met.

The typical CD crew got together once a
week, fired up a three-rack kilowatt and made
believe they were mobile, rescuing victims
of bombings and giving safe harbor to maid-
ens fleeing from overly amorous males. All
this was accomplished, of course, while the
gang lounged around the shack amid enough

/J; &

0/
equipment to send the chief engineer at a
broadcast station off his rocker. Obviously, I
figured, something had to be done to improve
CD’s public image.

So one evening I cranked my power down
to a flea’s whisper. “Help! Help!” I panted.
“My car ran off the road and turned over.”
The hard-hitting, efficient net swung into
action. Net control took only 15 mintues to
decide who would go out in mobiles in that
terrible weather (it was about 60 degrees at
the time) to rescue the poor slob.

Meanwhile, the big boys with their gallons
and four-element rotaries were triangulating
to get a fix on my signal and, in typical dis-
aster style, looked at the map and gave my
position in latitude and longitude. The mo-
biles, now careening around town like ants
with hot tailpipes, had no maps but that
didn’t stop them from getting into a squabble
about where so many degrees of latitude and
longitude would be.
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ciphered. One fix had
me ten miles out in
the Atlantic. One put
me 300 miles away
at the Canadian bor-
der. The brain of the
outfit topped them
all, though. He fig-

ured my signal was
coming in the long "—‘iﬁ-
way around from

Okinawa.

“Help,” I said. “The whole car’s going up.
I'm being burned alive!”

“Actually,” said the brain, “it’s a skip sig-
nal. A soldier on Okinawa. Probably in a
Jeep accident. It's out of our territory.”

“It’s getting hotter and ho. . . .” My signal
cut off with dread finality.

“Well, it's too late now, anyway,” some-
body said. “Too bad he wasn’t around here
so we could help him.”

It took three days for the trusty gang to
realize that maybe everything hadn’t been on
the up and up. But the episode did have one
good result. We tried to form a real CD or-
ganization, one that had mobility as well as
all that equipment. Everyone who checked
in (except control) was required to be in a
car. Besides getting fresh air, we were ready
to go into action immediately. It finally
dawned on the big wheels that all the cars
were parked in their own driveways—but
fresh air was fresh
air.

The true ham, it is
said, is forever an ex-
perimenter.  Which
reminds me of the
affair of the balloon.
One morning
WIi1XKK wandered
by the house, looking
like a refugee from
the Signal Corps.

“What did you
do?” I ask, blandly.
“Get a Marshall Plan

I naturally was W
helping things along. e
“There’s a fire start-
ing in the engine,” |
reported breathless-
ly. “Hurry!”

They finally got
the triangulation de- & /

|

sl
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package from Ft. Monmouth or something?”

“We have here,” says XKK, “a little roll
of wire, or maybe a roll of little wire—like
5,000 feet of No. 93. And over here in this
pretty metal canister is a balloon. This other
stuff is radio junk. Come with me.”

We walk down to the beach and hook his
radio junk (an apt term) to one end of the
wire and rig the reel of wire to the canister.
The canister happened to be a surplus type
that you plunged into the water. The balloon
then inflated automatically with a light gas
and took off.

XKK is ready. “Today,” he says, “‘you
and I will have the world’s highest antenna.
Ever hear of a 5,000-foot tower?” With that
he plunges the canister into the salt water
and funny things start happening. Suddenly
XKK is no longer on the ground. He can fly.
I grab for him and then we’re both making
like Peter Pan. Before we quite know what
is going on we are in 30 feet of water, and
we swim like half-looped mud turtles. The
difficult part came later, though. How do you
explain to a police
captain that a big red
balloon pushed you \M /
into the water?

Being true-blue i "
ham experimenter
types, we had an-

other go at it a week \
later with a slightly o W
smaller balloon. That

day modest miracles =2

happened.. We did vV VYT
get tHe wire up and

we worked out like crazy. It's the middle of
summer and we’re working 500-mile ground
wave on 10 meters (which nobody ever has
believed).

We're having so much fun that we fail to
notice that our position is being surrounded
by police like in the siege of Ft. Apache by
the Indians. The leader of the gang remem-
bers us from the week before. Why in hell,
he wants to know, if we are going to fly bal-
loons do we have to get them right in the
airport’s flight pattern?

Frequency control in those days, as you
may remember, was a little like holding your
finger on Old Faithful and trying to squirt
a passing spider in the eye. After the lowa
outfit came out with its rig you could believe
it if someone said you were off frequency.
Until then, you only guessed.
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One of the big
trouble spots was the
bottom of the 10- &,
meter band. Every-
body wanted to work
5 ke inside, with the
sidebands going right
up to the edge, be- ;
cause that was where
all the foreign DX
was. The overseas
boys were permitted -
to work lower than il
we were and so they
invariably came sliding up the band from the
bottom. The DX chasers wrestled like a flock
of cats with a dead fish, each one trying to
get lower than the others so he could be the
first one heard by the foreigners.

There was no rule-breaking in those night-
ly heave-hos, for a while. But then one wise
guy stampeded the herd by moving deliber-
ately below the band edge. The result could
have been predicted. Seven other guys moved
below XGO (as if you didn’t know who it
was) and then a whole herd of lids moved
below them. There were all kinds of stories
about QSO’s with passing airplanes and dog
sleds in Alaska.

The arguments about who was or wasn’t
outside the band was acrimonious. “He was,
too, outside the band,” you'd hear. “I know
he was because 1 was 10 kc out and he was
below me!”

In those early post-war years mobile op-
eration probably was the biggest challenge
to the amateur. It usually involved a trunk-
ful of surplus gear and mobile modulation
sounded as if someone had pushed the RCA
pooch into the horn. Then suddenly one
manufacturer hit gold with a 30-watt hand-
ful that mounted under the dash and it was
unusual to hear a W station that wasn’t mo-
bile. All the lover’s lanes around the suburbs
were split between romance and DX, since
both did best in deserted
spots on high hills.

It didn’t take long to find
out that most auto broad- \\\
cast radios did better at /;
picking up our BCI than <=~
[Continued on page 112}
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for HAMS , SWLs , BCBers!

Fourth Award Period declared officially open
New BCB Award is based on states or provinces QSLed

ITH THE OPENING of its Fourth

Award Period, EI's DX Club also cele-
brates a birthday, and a happy one at that.
In the few short years of its existence, the
Club has seen its membership grow by leaps
and bounds. The Third Award Period, which
ended April 30 of 1964, saw more applica-
tions for Awards roll into Club offices than
during any previous award period. Further,
because this was the first time the Club
offered an Award specifically for radio ama-
teurs, the Third Award Period saw Club
membership more than double.

Since some newcomers may not be fa-
miliar with the place and purpose of EI’s
DX Club, a few words about the Club itself
seem in order. To begin, EI's DX Club is a
club with a difference. It holds no meetings,
collects no dues, elects no officers. Matter of
fact, it conducts only one sort of business.
And that consists of awarding attractive-
looking certificates to radio listeners and
amateur radio operators for proven pro-
ficiency in the radio art.

Proof, in this instance, takes the form of
official QSL cards or letters from stations
which have been heard or contacted. In other
words, EI's DX Club exists solely to issue
certificates—certificates which serve as
Awards to dedicated radio listeners and ama-
teur radio operators who can prove that they
have heard or communicated with a given
number of distant stations.

Types of Awards. As you perhaps already
have gathered, EI's DX Club offers two
major types of Awards. One, though it has
come to be known as the SWL Type, actually
is subject to no frequency limitations whatso-
ever (save for the two BCB classes, which
we’ll discuss shortly). But it is a listener's
certificate nonetheless, awarded to individ-
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uals who have documented proof that they
have received transmissions from a given
number of stations.

The second type of Award, known as the
Ham type, is issued only to radio amateurs.
As is the case with the so-called SWL type
of Award, hams must have documented proof
of transmissions involving a given number
of stations. But in the case of the Ham award,
such stations must be ham stations, and the
applicant must have conducted ftwo-way
communications with the stations concerned.

Classes of Awards. When you come right
down to it, both types of Awards really com-
prise a series. The HAM Award is issued in
three different classes, while the SWL Award
is issued in five classes. And, except for one
class of SWL Award, the governing factor
which determines the particular class of
Award to which an SWL or a ham is entitled
is the number of countries which the appli-
cant has proof of having received transmis-
sions from or conducted communications
with.

Easiest type of Award for an SWL or a
ham to qualify for is the 10-country Award,
also called the SPECIAL. SWLs need have
proof only of having received transmissions
from stations in ten different countries.
Hams, likewise, must have proof of having
communicated with other ham stations in
ten different countries.

Next class of Award for which both SWLs
and hams may apply is the 50-Country
Award, also called the GENERAL 50. And
for those who want to try for the most cov-
eted DX Club Award of all, there is that
champion of awards — the 100-Country
Award, also known as the DX CENTURY.
As is the case with the SPECIAL Award,
SWLs must prove reception of, while hams
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for HAMS, SWls, BCBers!

must prove two-way communications with,
stations in each country concerned.

As stated earlier, there are no frequency
limitations for the 10-, 50- and 100-Country
SWL Awards, though the frequency of the
station always must be indicated clearly on
the official application form. Hams naturally
are limited to the various international ham
bands for their transmissions, so they neces-
sarily do have some obvious restrictions as
to trequency. However, hams need not state
a specific frequency on the application form.
Simply mentioning the ham band on which
the two-way communications took place is
sufficient.

A fourth class of Awards—available only
to SWLs—is known as the BROADCAST
BAND Award. One of the two classes of
SWL Award which are subject to frequency
limitations, the BROADCAST BAND Award
requires reception of stations in at feast 15
different countries on the standard broadcast
band (535-1605 kc).

Also available to SWLs is the Club’s fifth
and newest class of Award—the BROAD-
CAST BAND STATESIDE SPECIAL. Un-
like every other Award the Club offers, the
BCB STATESIDE SPECIAL is nor based
on the number of countries an applicant has
been able to enter in his log book. Instead, it
is governed by the number of U.S. states or
Canadian provinces tor which the applicant
has logged stations. Like the older BROAD-
CAST BAND Award, the BCB STATESIDE
SPECIAL is available only to SWLs. Simi-
larly, being a BCB Award, only stations on
the standard broadcast band (535-1605 kc)
may be counted.

To be eligible for a STATESIDE SPE-
CIAL Award, an applicant must have re-
ceived transmissions from BCB stations in at
least 25 U.S. states or Canadian provinces.
In other words, since there are only two
countries invoived, countries are not the de-
ciding factor. It is the number of states or
provinces in those two countries that deter-
mines whether a BCB STATESIDE SPE-
CIAL Award will be granted.

How To Apply. Our Fourth Award Period
now is in progress, and all applications must
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be received during the time it is in effect.
Official closing date for the Period is April
30, 1965, and all applications must be post-
marked on or before that date to be eligible.

Official entry blank for an Award from
El's DX Club is the EI DX CLUB LOG
which appears on the following pages. Full
instructions are given at the top of this LOG,
SO it is not necessary to repeat them here.
However, there are three things to keep in
mind when filling in your DX CLUB LOG
Completeness, neatness and accuracy all are
of utmost importance if your application is
to win you an Award.

By completeness. we mean that every line
and every blank must be filled in, and filled
in in its entirety. By neatness, we mean that
your application must be tidy and clearly
legible if it is to be of value to the Club sec-
retary or to you. And by accuracy, we mean
that each and every entry—whether it be
your own Zip Code, a station’s call letters
or the time at which a station was heard—
must be correct in every respect. Failure to
prepare a complete, neat and accurate appli-
cation only can delay or perhaps negate your
chances of receiving an Award.

To remove the LOG from the magazine,
clip neatly along the dotted line with a pair
of scissors. And for filling in the form itself,
a ball-point pen is recommended.

A word of advice about the blank called
CLASS OF AWARD: be certain to apply for
the highest class of Award to which you are
entitled. For example, a ham who has proof
of two-way communications with stations in
over 50 different countries naturally would
apply for the GENERAL 50 Award rather
than the SPECIAL.

Do not send your QSLs with your appli-
cation. However, keep them on hand, since
you may be asked to furnish any or all of
them to prove the entries on your DX CLUB
LOG actually are valid.

When you have checked and double-
checked your DX CLUB LOG and satisfied
yourself that it is complete, neat and accurate
in every respect, place it in an envelope and
mail it to

El's DX CLUB

67 West 44th Street

New York, N.Y. 10036
If all is in order, your attractive E1 DX Club
Award will reach you after processing, ready
for framing and hanging on the wall of your
shack. -§
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El DX CLUB LOG

NAME . = e S | S . HAM CALL . .
{last name) (first name and initial)
ADDRESS ... . .. T e enaneeeee st et n s — . e
CITY . —— i e STATE AND ZIP
{or country)
TYPE OF | [J SWL CLASS OF
AWARD J HAM AWARD ... .

INSTRUCTIONS. Clip along broken line at feft. Under Type of Award, check SWL or HAM, depending on the
type of award you are appiying for. Under Class of Award, write class of award you are applying for {see text).
Filt in o/l items on each entry line below. Under Dafe, use figures (such as 10-1-63}; all log entries must be dated
January 1, 1950, or later. Under Time, use local standard time and 24-hour clock {0000 to 2359 hours). To list
second 50 countries, make up additional log pages in similar style. Fourth Award Period ends April 30, 1965.

DATE | TIME | FREQUENCY | STATION LOCATION COUNTRY TYPE OF QSL
(local) | (local) (kc) (city) (check one)

card (]
1 letter [}
card [
2 letter []
card (]
3 letter (]
card (]
4 letter (]
card (]
5 letter [J
card []
6 letter {]
card (]
7 letter []
card [}
8 ) letter [}
card (]
9 letter {]
card []
10 letter (]
P card (]
11 letter (]
card (]
12 letter ]
card [J
13 letter (]
1 card [}
14 letter []
! ' card (]
15 letter [
‘ card [J
16 letter []
card ]
17 letter (]
card (]
18 letter (]
card (]
19 letter (]
[ card (]
20 letter (]
card []
21 letter [}
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DATE | TIME | FREQUENCY | STATION LOCATION COUNTRY TYPE OF QSL
(local) | (local) (kc) (city) {check one)

card [J

22 letter [}
card [

23 letter []
card []

24 letter (J
card [}

25 letter [
card [

26 _ letter [
card [

27 letter []
card [

28 letter [
card ]

29 letter [J
card [

30 letter (]
card [

31 letter []
card [

32 letter [}
card (]

33 letter (]
card (]

34 letter (]
card (J

35 letter []
card [

36 letter (]
card O

37 letter (]
card (]

38 letter (]
card (J

39 letter (]
card (]

40 letter (]
card (J

41 letter (]
card (J

42 letter (]
card (]

43 letter [
card (]

44 letter (]
card (]

45 letter O
card (O

46 letter (J
card (J

47 letter O
card (]

48 letter (]
card (0

49 letter (]
card (0

letter (J

50
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Hook our tuned preamp on the front of an

all-band rig and watch the S-meter jump!

By HERB FRIEDMAN
W2ZLF

WHEN it comes to receivers, it’s what’s up front that counts. And those

budget all-band rigs have precious little up front. A receiver must have a
tuned RF stage if you want to join the big-league DXers. Sure, some low-cost
receivers with a tuned RF stage give pretty good performance for the price. But
they always can use a little extra sensitivity and selectivity to dig out those
rare flea-power stations.

Put a preselector in front of a receiver and you will say goodbye to the times
you tried to get another ten-degree twist out of the sensitivity or volume control.

The easiest and best way to pep up a budget receiver’s performance is with
EI's S-Niner. The S-Niner is a tunable, high-gain RF preamplifier that covers
the ham bands, short-wave bands and the Citizens Band. You just connect it
between the antenna and the receiver’s input. Depending on the receiver’s input
circuit (an antenna trimmer capacitor) you’ll get another 3 to 5 S-units (18 to
30db gain). And that’s a lot of added sensitivity in anyone’s book.

But before you go out to buy the parts, a word about the dial assembly. The
National dial we specify in the Parts List has a vernier. Don’t use an inexpensive
imported vernier. The slightest misalignment between tuning capacitor C1 and an
inexpensive vernier will cause the vernier to bind. The S-Niner tunes sharply and
a binding vernier will cause problems.

Construction. The S-Niner should be built on a 5x7x2-inch aluminum chassis.
The 5% x7-inch front panel, which is held to the chassis by S1, $3 and NL1,
can be cut from an aluminum chassis bottom plate.

First, hold the front panel against the front of the chassis and temporarily
mount C1 on the center of the top of the chassis. Put the dial vernier on C1’s
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SEE DETAILED
DIAGRAMS

Because there's RF all over the place, you
must follow exactly the layout shown here.
The placement of the lead from S1 to J3 is
quite critical. It should be near the chas-
gis and to the right of L2. Keep all com-
ponent leads as short as possible, Chassis
is shown cut away at upper left for a bet-
ter look at comnections to Cl and to S2.

mes-HIHER

shaft (cut to Y2-inch length) to determine
where to cut a hole in the front panel for the
vernier. Remove C1 from the chassis and
then cut all the holes in the front panel
for S1, S2, S3 and NL1. File away the bottom
of the vernier so it clears the top of the
chassis.

Coils L1 and L2 are made from a section
of Barker and Williamson No. 3011 Mini-
ductor coil stock. Before you start cuiting
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and unwinding turns, carefully study the pic-
torial of the coils on the last page of this
article.

Best place to start is with L2. Unwind one
turn at the right of the stock by rolling, not
pulling, the wire out of the plastic supports
with needle-nose pliers. Count off 19 turns
and cut the wire at the left side of the 20th
turn’s support. Unwind the 20th turn and you
have a 19-turn coil. Cut only the 20th turn
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of wire, not the plastic supports.

Unwind the 21st turn, which is the start
of L1. Count 7 turns to the left, cut the wire
and roll it out of the plastic support. Discard
the remainder of the Miniductor by cutting
through the plastic supports.

Connect taps to the 14th turn from the
right end of L2 and the 5th turn from the
left end of L1. Press in the turns on each side
of the tapped turn. Then solder No. 20 or
No. 22 solid wire to the tapped turn. Take
care when soldering that a solder blob doesn’t
short two turns—the wires are close.

All leads from SI that connect to other
points in the circuit should be installed be-
fore connecting L.1 and L2 to S1. Make cer-
tain all connections to S1 are correct since it
will be almost impossible to change them
after the coil is installed on the back of Si.
Note that each section of S1 has an unused
lug.

After the coil/switch assembly is mounted
in the chassis, route the lead from S! to J3
far away from other wires and V1’s socket.
Note that the lead from CIB to S2 is above
the chassis.

PARTS LIST

ClA, C18—2 gang, TRF variable capacitor
10-365 mmf per section (Lafayette MS-142
or equiv.)

C2—.01 mf, 75 V or higher capacitor

C3—.001 mf, 600 V ceramic disc capacitor

C4—.01 mf, 600 V ceramic disc capacitor

C5A, C5B—20/20 mf, 150 V electrolytic
capacitor

J1, J2—-5-way binding posts

J3—Phono jack

L1, L2—Barker & Williamson No. 3011 Mini-
ductor (Newark Electronics Catalog No.
40F940)

£3—1 mh. RF choke (National R-50 or equiv.)

NL1I—NE-2 neon lamp and holder

Resistors: 15 watt, 10%

R1—150 ohms

R2—5,600 ohms

R3—1,000 ohms

R4—220,000 ohms

S1A, B, C—3-pole, 4-position rotary switch
(Mallory 3234J)

S2, S3—SPST toggle switches

SR1—Silicon diode; minimum ratings: 100
ma, 500 PIV

Tl—Power transformer; secondaries: 125 V
@ 15 ma, 6.3 V@ .6 A (Lafayette TR-121)

VI—6EJ7 tube

Misc.—National type MCN vernier dial, 5x7x2-
inch aluminum chassis, tube socket with
shield

V1 is a highgain (gm — 15.000) frame-grid pentode whose input is tuned by ClA, B. Sl selects appro-
priate 1aps on L1, L2 for 3-13 or 10-30 mc ranges. In position 4, SI feeds signal directly from antenna to
receiver. When tuning the 80-meter band. close S2. Leave S2 open when tuning all other frequencies.

F“’{; BLK T1 RED _, 4
+] R4 S1
[csa c58 NL1 | POSITION| FREQUENCY
:B: - 2 3-13 MC
i gl W oL T 3 10-30 MC
BLK GRN 5 4 PREAMP OUT

January, 1365
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Position switch S2 as shown, draw
section-dividing lines and con-
nect jumpers as well as leads that
go to J1. J2. ]3 and V1. Cut 4 turns
off coil stock. then push in tums
on each side of 6th turm of L1
and 5th tum of L2. Solder leads
to 6th and 5th tums. being care-
ful not to apply too much heat.
Side of coil shown should be
mounted so it faces the rear of
Sl. Keep Li's and L2's leads
short so that L1 is close to Sl

The last assembly step is the mounting of
the front panel and C1B’s connection to pin
2 on V1. Don’t force the vernier on Cl’s
shaft since it may bind and prevent precise
tuning. First tighten the vernier setscrew on
C1’s shaft, then attach the panel to the chassis
by tightening S1, S3 and NL1’s mounting
nuts.

Aligning and Using the S-Niner. Connect
your antenna feedline to binding posts J1
and J2 and connect the receiver to J3 with
RG58/U coaxial cable. If the receiver is an
AC/DC job, do not connect the coax shield
directly to the receiver’s ground terminal.
Connect a .01 mf, 500 V capacitor between
the shield and the ground lug on the receiver.

SI’s extreme counterclockwise position
(position No. 2 on the schematic) is the low
band—4 to 13 mc. When tuning 3 to 5 mc
(80 meters) with S1 in this position, close S2.
This connects both sections of C1 in parallel.
Rotate S1 one position clockwise (position
No. 3 on the schematic) to tune 10 to 30 mc
(make certain S2 is open when using this
band). SI’s third position (4 on the sche-
matic) connects the antenna directly to the
receiver.

Set switch S3 to on and set Sl to posi-
tion 4 to connect the antenna to the receiver
directly. Tune in a signal near 4 mc, then set
S1 to the low band and adjust C1 for maxi-
mum S-meter indication or highest volume
(if you have a VTVM, connect it to the re-
ceiver's AVC buss and tune C1 for highest
negative voltage). Mark 4 mc on the dial (or
whatever frequency you’re receiving). Simi-
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larly tune frequencies up to 13 mc and mark
the dial scale accordingly. Calibrate the high
band the same way. The 80-meter calibra-
tion should be made with S1 set to the low
band and with S2 closed. Use a separate dial
scale for the 80-meter band.

Always keep the S-Niner on when the re-
ceiver is on and set Sl to position 4. When
tuning a station that needs extra gain, set
the S-Niner’s dial and S1 for the same fre-
quency to which the receiver is set. Then
adjust C1 for maximum signal. If your re-
ceiver has an antenna trimmer, adjust it for
maximum gain.

Some higher-priced receivers have sharply
tuned input circuits which might cause the
S-Niner to break into oscillation. This will
be evidenced by a pinned S-meter. A slight
detuning of the receiver’s antenna trimmer
will solve this problem. If it doesn’t, tune
the S-Niner to the exact signal frequency to
stop oscillation. —§-

Note short. direct connections between switch S2
(right) and each section of tuning capacitor. And
be sure that you use a shield-base socket for V1.

Electronics Illustrated
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Will the Space Age
and Automation |
eliminate your job ~  EsElL

are eliminated by the molecular ' {

circuitry used in this tiny
video amplifier.

in El e Ctronics? (Photo courtesy of Westinghouse)

r o9 4 7 J J 4 9 0

YOUR JOB IS IN

DANGER if you work on Pemter:_LAz?é_R
the routine level where Washington, B.C.
new automated manu-
facturing techniques are
rapidly replacing men.
And your job is in dan-
gerifyou haven'tlearned Postage will be paid by

The Capitol Radio Engineering Institute
3224 Simteenth Street, N.W
Washington, D.C. 20010
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Will the space age end your career in electronics? Or
— will it open up new oppo-tunities for you? What happers
depends on whether or not you supplement your education in elec-
tronics with the new Fnowledge nzeded to make you a valuable
employee today. The new CREl Programs in Space Electronics offer
you the up-to-date knovdedge employers want and need,

O AR poETAT AR TG D QNGRS ¢ CRURC | IGRDT. CPERS TGRS 3R DETEST. WS reews mhan, ewe e

FILL OUT AND AIR MAIL TODAY—NO POSTAGE REQUIRED

The Capitol Radio Engineering Institute

DEPT. 1701-C, 3224 Sixteenth St., N.W., Washington, D.C. 20010

Please send me FREE book describing CRE|I Home Study Programs including
Programs in Space Electronics. | am emploved in electronics and have a high
school education.

Name. Age
Address

City. State Zip Code
Employed by.

Type of present work

Check: [7] Home Study [ Residence Schoo! ] G.). Bill E-33

www_americanradiohistorv com

Protect your future
through the New
CREI Programs in
Space Electronics

SPACE DATA SYSTEMS_|n-

cludesmulti-channelrecording,ana-
log to digital conversion systems,
data acquisition and processing.

SPACECRAFT TRACKING AND

«4 CONTROL_|ncludes such areas

as orbit calculation and prediction,
inertial guidance, electromagnetic
wave generation, space surveil-
lance and environment.

AEROSPACE RADAR ENGI-
" NEERING_ncludes surveillance
radar, antennas, receivers, compo-
nents and microwave equipment
used in space applications.

B The first extension programs de-
veloped specifically to help men in
electronics apply their experience
to the space effort.

B Content developed to meet em-
ployment requirements as deter-
mined by government and private
organizations in the space field.
Text material prepared in leading
space-oriented organizations.

CRE! also offers specialized educa-
tion in these important areas of
electronics: Automation, Indus-
trial, Nuclear, Servomechanisms,
Computers, Radar, Communica-
tions, Aeronautical, Navigation-
al and Television.

} You are eligible for these programs
if you work in electronics and have
a high school education.

! FREE BOOK

} GIVES FULL INFORMATION
ON CREI PROGRAMS.

‘3 For your copy, mail postpaid card
or write: CREI, Dept. 1701-C , 3224
16th St., N.W., Washington, D.C.

] 20010

|
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PACEBOUND...

All set for Tran-

sit DX? It’s here, and

you even have an op-

tion or two on how to
get in on the fun.

When fully oper-
ational, the U.S.
Navy’s satellite navigation system will pro-
vide accurate, all-weather position-finding
data anywhere on earth. And for DXers,
these four satellites will produce a sure-fire
space logging at least once every three hours
—and with even the crudest of receivers.

Since one Transit frequency is on the lower
edge of TV channel 2 (54 mc), you'll have no
trouble setting up appropriate equipment.
All you need is a 6-meter converter for use
along with your regular SW set. Or a TV set
with an IF around 27 mc (some old Philcos
had them), an SW receiver which will tune
that IF and a 100-kc frequency standard also
will do the trick.

To use this latter combination, first wrap
the SW receiver’s antenna around the TV
set’s last video IF tube to determine exactly
where the TV IF falls on your SW dial. This
can be done best by tuning in a local TV sta-
tion (preferably channel 6 or lower), then
locating the video carrier (strongest buzz) on
your receiver. Next, switch on the marker,

LISTENER

C. M. STA\JBURY I

January, 1965

put the TV on channel 2, tune the radio down
approximately 1.25 mc and locate the marker.

Except tor occasional minor frequency ad-
justments to compensate for drifting, all you
have to do now is wait. While waiting, it’s a
good idea to reduce brightness so the picture
tube won’t distract you or unnecessarily strain
your eyes. But be sure the contrast stays on
full.

Though the Transit system is supposed to
be operational in the near future, there’s only
one satellite on 54 mc as of this writing. And
while obviously part of the Transit program,
it’s designated simply as 1963 satellite launch
49C. Matter of fact, all the U.S. Navy told
El was that, “The signals you mention are
from an experimental vehicle. . . . The mis-
ston of the vehicle was the gathering of en-
vironmental data.”

Further, while the basic Transit signal will
be a continuous time marker, 1963 49C seems
to have a more complex transmission pattern.
Could be that the Navy and NASA are kill-
ing several birds with one satellite.

So long as there’s just one satellite on
54 mc you might have to wait 12 hours be-
fore bagging it. And if you have a channel
2 station in your area you'll have to try after
midnight or at whatever hour this station
leaves the air.

[Continued on page 121}

A television set is one
way into Tramsit DX.
assuming you don’t
have a 6-meter con-
verter and don’t mind
doing things the kooky
way. As explained in
text, the set must sport
a 27-mc video IF, and
the only time you can
do your Tramsit DXing
is after local channel 2
packs up for the night.
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METRONOML

Potted parts, an hour's time and you've got the beat.

€« IME is the stuff life is made of,” someone once said. And if you’ve

studied a musical instrument you know how true this is since timing
and rhythm are as important as hitting the right note. To get the music really
swinging you’ve just gotta have the beat. Best way to develop it is with a
metronome.

Most standard spring-wound metronomes cost around $12. Commercially-
made electronic metronomes could run a lot more. However our Modular
Metronome (MM) can be built for about $6. Its construction is so simple
that all you have to know is the difference between black and white piano keys
to get it together.

Secret of its simplicity is a module designed specifically for the applica-
tion. It’s a potted black cube that contains transistors, capacitors and resistors:
five leads extend from it.

Add batteries, a potentiometer, switches, a resistor and a speaker and you've
got a two-speed metronome that counts from 20 to 200 beats per minute.
And besides being useful to musicians, it can also be used as an audible timer
in a darkroom, For this application you'd just set the MM to 60 beats per
minute and count off the seconds. This will allow you to pay full attention to
other operations instead of watching a sweep-second hand on a clock. You
could even use the MM to help you count sheep when you’re trying to fall off
to sleep.

Construction. A 3x4x5-inch Minibox will house the MM perfectly. The
speaker is mounted in the top of the box. Use a piece of grille cloth or per-
forated metal to protect the speaker’s cone from dirt or damage.

Potentiometer R1 should be mounted in the upper center of the front panel
as shown in the photo on the next page. On-off switch S2 should be mounted
on the lower left side of the front panel, and slow-calibrate switch Sl should
be mounted at the lower right.

Switch S1 and resistor R2 aren’t really necessary, but their added expense
is worth it for two reasons: 1) They produce an extra slow speed of about
20 beats per minute, and 2) they spread out the calibration markings. Even
if you don’t want the two-speed feature, it's a good idea to use R2 for the
second reason. If you don’t use S1, place S2 in the center of the front panel.

All wiring is straightforward and not critical. Terminal strips are not required

Electronics Illustrated
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Instructions supplied
with metronome module
specily a 2-megohm po-
tentiometer for R1. How-
ever we used a Y2-meg-
ohm potentiometer to
get the unit to operate
at about one beat every
three seconds when S}

PARTS LiST

B1-B4—1.5-volt penlite battery

R1—500,000-ohm linear-taper potentiometer

R2—330,000-0hm, ;-watt resistor

S1, S2-—-SPST slide switch

SPKR—2-inch PM speaker

Metronome module (Lafayette SP-298)

Misc.—3x4x5-inch Minibox, pointer knob,
battery holder

Mount the speaker on top of the cabinet and glue
the module in place. Author used plastic boxes
for batteries, but a Keystone type 182 battery
holder (Allied 55 ] 904) will do the job just
as well. Cover the module leads with spaghetti.

e N

(o] (o

METRONOME
MODULE

SPKR

YV

.

is open. Close S1 and

slowest speed is about
40 beats per minute.
Speed increases as Rl‘s
wiper approaches R2.

S1

since the module leads can be used for tie
points.

It's a good idea to mark calibrations on
a separate circular disc rather than on the
front panel since calibration is affected by
battery voltage and, to some extent, by tem-
perature. Cut the disc from a thin sheet of
soft aluminum and paint it dull black or dark
gray. It should be about 3Y2-inches in diam-
eter to allow the use of a large pointer knob
and so there will be plenty of room for all
markings. By sandwiching the disc between
an extra set of nuts and washers on R1’s shaft,
the disc can be turned to correct calibration.

Calibration requires a sweep-second hand
watch and patience. With the disc mounted
in position, turn on the MM and close Sl.
Rotate R1’s shaft full counterclockwise, aim
the pointer knob straight down and tighten
it on the shaft. Now, simply count the num-
ber of beats in one minute. There should be

January, 1965
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[
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B1-B4

around 40, but this may vary with individual
modules.

Great accuracy is not required or attaina-
ble with the MM, so count to the nearest
round number. Rotate the knob about 45 de-
grees and count for one minute. Put a light
pencil mark on the disc opposite the pointer
and keep track of the number of beats for
each mark on a separate sheet of paper.
You'll find after about 180 degrees of rota-
tion that the speed increases more rapidly
with only a small change in knob position,
therefore pick out numbers about 20 beats
apart.

When calibration is completed remove the
disc and mark it with transfer-type numbers.
The easiest way to check the calibration is at
60 beats per minute. Always move this mark-
ing on the disc under the pointer knob when
it is set for this speed. The rest of the scale
will now be pretty close. §-
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OU really can't tell what your fist sounds

like if you don’t hear-it. Ask any Old
Timer at CW or a Navy man who has spent
several years pounding brass and he’ll agree
to that mighty quickly. And the best way
to keep close tabs on your fist is with a key-
ing monitor. This simple but valuable shack
accessory reproduces your CW signal just
as it would sound at the receiving end.

Oh sure, there are hams who claim they
can judge their fist by the clickety-click of
the key. But their code probably sounds like
a fifty-caliber machine gun. There’s irregu-
lar spacing between characters, halting and
choppy dots and dashes. To have a fist that
invites replies to your CQ’s, a keying monitor
is a must.

EI's Parasite CW Monitor fills this bill and
has several features not found in many other
keying monitors. To avoid being caught with
a dead battery, the monitor has been designed
to be powered by your transmitted RF. A
pitch control allows you to select a pleasant
tone in the range of about 400 to [,000
cycles.

And a volume control has been included
to spare the household of the noise when
you’re sending. The volume control also af-
fects the output level at the phone jack for
either high- or low-efficiency phones. And it
doesn’t make any difference whether the
phones are high or low impedance—even
hi-fi phones can be used. To prevent the vol-
ume control from changing the tone’s pitch,
an L-pad is used instead of a rheostat or po-
tentiometer.

Another big feature is the remote RF pick-
up box. Instead of running an extra transmis-
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sion line over the operating table to the Moni-
tor, as is usually done with many other RF-
powered units, our separate RF pickup box
is connected in your antenna feedline. And
best of all, the Monitor can be used with any
transmitter all the way from a 1 watter up
to a 1 kilowatt rig.

Construction

While the parts layout in a 4x5x6-inch
Minibox is not critical, try to follow our ar-
rangement as shown in the pictorial and
photo. T1 must be the exact type specified.
The Monitor most likely won’t work if you
substitute another transformer. To avoid a
complicated L-pad connection we suggest
you use the three-terminal pad specified. It
looks and is wired just like a standard po-
tentiometer.

Take particular note of the connections to
phone jack J5, which is a shorting-type jack.
When the phone plug is removed, the speaker
is connected through the jack to T1. Make
certain you do not use a grounding-type jack
which will short T1 to ground when the plug
is removed. To avoid damage to the speaker
cone, install a piece of screen or perforated
board between the speaker and the cabinet.

The RF pickup unit (built in a 234 x2%x
1%-inch Minibox) is designed for coaxial
transmission line, therefore J1 and J2 should
match your existing connectors. If you use
twinlead, eliminate J1 and J2 and use a two-
lug, screw-type terminal strip. Connect one
lug to the cabinet (ground) and connect re-
sistor R1 to the other lug.

The value of resistor R is determined by
your transmitter’s input power. To keep cal-

Electronics Illustrated
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culations simple, use this formula:

Rl = /W x 10 / 0.007
W equals your transmitter’s input power in
watts. For example, if your transmitter has
an input power of 10 watts, R = \/10 x 10
/ 0.007 which is 1,429 ohms. Since 1,429
ohms isn’t a standard value, use the closest

lower standard value—1,300 ohms.

Checkout and Use

Be absolutely certain the wiring of the
Monitor and RF pickup is correct. A single
improper connection could result in Q1 going
up in smoke.

Connect the RF pickup in series with your
coax transmission line and connect J3 to J4
with a piece of shielded cable. Set R2 full
counterclockwise (off) and set RS to its mid-
position. Temporarily connect a VOM or
VTVM from J4 to ground (negative probe on
J4). Tune up your transmitter to normal

Easiest way to wire the monitor is to in-
still all small parts on the side first.
Solder the transistor leads directly to
the terminal strip being careful not to
apply too much heat to them. Though
RS looks like an ordinary potentio-
meter, it is an L-pad whose two re-
sistance elements are contained in
one case. The lugs are numbered
and connections must be made to
them as shown. Don’l use a po-
tentiometer for RS or the tone will

be affected when you change
volume level. And do not sub-
stitute some other transformer
for the type specified for T1
in the Parts List or the unit
will not work properly.
Waich the wiring to
phone jack JS.

January, 1965

Monitor layout is uncrowded. Mount the terminal
strip on the right panel. install the parts on
it, then mount the other parts on front panel.

power output and then slowly advance R2.
As R2 is advanced, the meter should deflect
up-scale. If the needle deflects to the left,
D1 is installed in reverse.

At about —2 V you should hear a tone in
the speaker. Since cleanest tone will be ob-
tained between —4 and —7 volts, keep turn-
ing R2 until the meter indicates —6 volts.
Rotate pitch control R3 from one end to the
other; you should hear clean tone through
the entire range. If the transistor’s leakage
is high the tone may cut out at one end. which

RED
DOT
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PARASITE CW MONITOR

would be normal. 1f the tone drops out long
before you reach borh ends, adjust R2 for a
slightly higher voitage until pitch control is
constant. Under no circumstances should the
voltage at J4 be more than —9 V.

If the transmission line SWR exceeds 3:1
it is possible that insufficient voltage will be
developed in the pickup to power the Moni-
tor. If this is the case try reducing R I’s value
in small increments of about 20 per cent.
For example, if the calculated value for R1
is 1,000 ohms try 800 ohms.

As a bonus the Monitor can indicate an-
tenna intermittents. Since the tone depends
on both the supply voltage and SWR, any
change in the antenna system, such as loose
elements, will be indicated by a change in
pitch during keying (this applies only to coax
transmission lines)

RF pickup box. If you use twinlead transmission
line, eliminate J1 and J2 and install a two-lug
screw-type terminal strip near R2. Connect one
lug to ground and connect Rl to the other lug.

If you use twinlead transmission line the
RF pickup connection is slightly different.
Set R2 full counterclockwise. Then connect
a length of wire to one lug on the terminal
strip. Wrap, the wire around the transmission
line a few times and connect the other end
to the other terminal-strip lug. Key the trans-
mitter and slowly advance R2 while watching
the meter connected to J4. If you cannot ob-
tain the proper voltage with R2 full-open
try increasing the number of turns wrapped
around the line. Sometimes a high SWR will
prevent sufficient RF pickup. If this happens
place the pickup coil near the transmitter’s
output tank coil. It you have a high-power
transmitter and prefer to not fool around
near the output coil, place the pickup loop
near the driver stage. And make sure it is
firmly held in position.

Whether you use coax or twinlead trans-
mission line, once you've adjusted R2 the
setting is good for life -

PARTS LIST

C1,C2—.25 mf, 15 V or higher capacitor

C3-—.05 mf, 15 V or higher capacitor

D1—1N34A diode

J1,12—S0-239 connector (see text)

J3,J4—Phono jack

J5—Shorting-type phone jack

Q1—2N217 transistor

R1—1, watt, 10% resistor (see text for value)

R2-——1,000 ohm, linear-taper potentiometer

R3—100,000 ohm, linear-taper potentiometer

R4-—22,000 ohm, !, watt resistor

R5—8-ohm L-pad (Lafayette VC-49)

SPKR-—21,-inch, 8- or 10-ohm speaker

T1—4-watt universal output transformer
(Lafayette TR-12)

RF PICKUP

J

i

3
J2 3
<

Portion of RF in transmission line is rectified by D1 and applied to transformer Tl. Oscillator.
comprising C2, C3, R3, R4 and QL. starts and its output is coupled by Tl to L-pad R5 and speaker.

68

Electronics Illustrated


www.americanradiohistory.com

Buy now, think later. Bad business? Sure. And
what better reason for a CBer to plan ahead?

By ALEX F. BURR, 16W2941]

THINK QUICKLY. How many CBers do you know who
ran right out, plunked down several hundred smackeroos
for a couple of installations and later became unhappy with
the selection they had made? You probably could chalk up
as many names as you have fingers in ten seconds fiat. And
even this wouldn't complete your listing of CBers who
grabbed the wrong gear.

No, selecting the right CB equipment is more than thumb-
ing through a dog-eared catalog. In one sense, the 200 or
300 bucks you shell out is on a par with the several-hundred-
million the government spends for each item of rocket hard-
ware. But does the government pick at random? Not when
they're spending your money.

To get every last buck’s worth, the government develops
rocket systems where each component is selected specifically
for optimum performance from the next component. It’s sort
of like a pyramid. Each part, or block, offers support for the
next block.

While you probably aren’t going to launch any rockets to
the moon in the near future, the same principles of system
engineering can be used to make sure you get the most CB
performance for the least money. And systems engineering
starts off with you deciding exactly what your reason is for
going CB. Sure, it'll be for either personal or business com:
munications. But right there lies a whale of a difference.

Let’s start with business use. In any business the entire
effort is directed toward one end—making money. There-
fore, business-oriented CB gear has to make money. It can
do this by stimulating enough new business to pay for the
cost of the equipment, and then some. Or it can reduce your
present operating expenses and thus justify the initial outlay.

First thing the business user has to do is figure out CB
vs non-CB expenses. As an example, let’s consider one radio-
equipped pickup with a driver and helper. Suppose that CB
radio saves the truck one five-mile trip to the base station
every day. This is a total of ten miles on a round trip and.
what with city traffic, probably half an hour of the driver’s
time. In cold cash, this stacks up as

10 miles at 10 cents per mile...........cc.cc...... $1.00
30 minutes at $3 per hour for the driver.... 1.50
30 minutes at 1.20 per hour for the helper. .60

Total savings for one radio call.................. $3.10

At the rate of one trip a day for twenty days, this gives
a savings of about $60 per month or more than $700 per
year. Result is that you now have $700 to play with. And so
long as your equipment sets you back less than $700, you're
ahead of the game.

Savings of this type are easy to spot and estimate, but there
are still other, less-tangible benefits. A radio may mean better,

January, 1965
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quicker service for your customers. And bet-
ter service means more business. You'll find
that you can keep better track of vehicles,
permitting closer scheduling of work. And if
you know your own business you’ll be able to
see still other advantages of this sort.

A different set of conditions exists for the
personal CB user. The primary reason for
personal CB has nothing to do with making
money. Instead, CB becomes a convenience.
Whether it’s talking to your buddy on an-
other fishing boat or calling your wife to tell
her you’re stuck in traffic, CB simply makes
life a lot less difficult.

Here, selecting the right CB gear gets a
bit sticky. In a big metropolis like New York
City, it would take an investment of at least
$400 (for two units) just to tell your wife the
car has boiled over. Reason is that everybody
and his brother is likely to be using CB dur-
ing the rush hour and super-selective equip-
ment, which the situation demands, comes
high. On the other hand, if you live in a small
town in Idaho you could do the same job—
and do it well—with $150 worth of gear.

But whether you want CB for business or
pleasure, you'll get the most CB value per
dollar by selecting a system which meets your
needs. And a system isn’t individual com-
ponents tied together by connectors. Rather,
it should be a complementary grouping of
components which will do exactly what you
need done.

Next step in the systems approach is find-
ing out where you want to talk to. A good
map, perhaps from a gas station, will be use-
ful. Most base-to-mobile networks call for
circular coverage around the base station.
But if your store or home is on a lake or on
the edge of the city, perhaps a directional
beam which concentrates your signal over
the city will suit your system better.

Write down your requirements so they al-
ways are in front of you. This done, you are
ready to look into the equipment you’ll need.
A good place to start is with the antenna,

70

since the type you will want depends on the
decisions which have just been made. If your
system is to include any mobiles you’ll need
a vertical antenna layout. On the other hand,
if you desire only point-to-point work, a hori-
zontal system may fit your needs better.

Reason that this basic decision must be
made now is that there is a large signal loss
(about 24db) when a vertical antenna is used
to receive a signal from a horizontal antenna
or vice versa. Since mobile stations always
use vertical antennas, any system which has
mobile units should have a vertically polar-
ized antenna system.

But for point-to-point work horizontal an-
tennas often are preferred, primarily because
a horizontal beam is easier to install. In terms
of working range there is essentially no dif-
ference between vertical and horizontal po-
larization.

The best all-round CB antenna is the
ground-plane or its cousin in terms of per-
formance, the coaxial antenna. These an-
tennas are easiest to mount and cost in the
vicinity of $15. They have a non-directional
pattern, meaning the signal can be received
equally well in all directions.

On the vehicles to be radio-equipped you
almost certainly will use vertical whips. The
standard 108-inch bumper-mounted type
will fill most needs. For trucks with high
bodies or cars which for some reason cannot
use a long whip, the shortened, loaded jobs
are available. Though some are only about
3 feet in length, these antennas approach the
efficiency of full-size whips because they can
be mounted on the vehicle for optimum ra-
diation.

Perhaps the most difficult decision will be
what to put at the bottom of the antenna.
So far as the transmitter section of CB trans-
ceivers is concerned, there is no problem. The
easiest thing to design is a 5-watt AM trans-
mitter. And a CB transmitter is like a dragon;
if you've seen one, you've seen them all. So
whether you spend $60 or $200, you'll likely
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get a transmitter that’s blood brother to every
other 5-watter known.

Of course, some (a few) transceivers offer
speech compression or clipping—a technique
which simulates a transmitter running in ex-
cess of 5 watts by boosting the modulation.
And when you must squeeze out every drop
of operating range, a clipper or compressor
certainly is worth looking into.

The receiver section, however, varies con-
siderably with price. In fact, eliminating the
few transceivers which throw in features just
to boost the cost (like a chrome-plated panel),
the transceiver’s price largely is determined
by the receiver.

The most important receiver characteristic
is selectivity—the ability to reject interfer-
ence caused by stations on channels other
than the one you are using. For example, if
you're communicating on channel 7, it’s a bit
annoying also to hear the yakking on chan-
nels 5, 6, 8 and 9.

Your requirements for selectivity depend
on where you live and why you are using CB.
Certainly, in a little backwoods California
town with only five active CBers around
there won’t be much interference. And
there’s no sense in paying hundreds of dol-
lars for selectivity you’re never going to need.
But in a big city, where there may be five
simultaneous conversations on each channel,
selectivity is the one big consideration.

One of the best ways of finding what de-
mands your system will make on a receiver
is to borrow a rig and tune across the band.
There are several things to look for. What
is the occupancy in your area? If the band
is crowded you will need a selective model.
But do you really need more than one chan-
nel? Would two or three channels suffice?
Should you pay for 23 channels unless you
really are going to use them?

There are a few other items such as power
supplies and accessory or specialized equip-
ment that should be considered briefly. Some
sets have universal power supplies for 6
VDC, 12 VDC and 117 VAC operation.
Others have supplies good for only one volt-
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age and are to be preferred if it is unlikely
that the supply voltage will be changed or the
set moved from one vehicle to another.

If your requirement is for portable sets,
you can consider the walkie-talkies, which
are hand-held. They come in three sizes: 25
milliwatts, 100 milliwatts and 1 watt or more.
The smallest ones are cheap and, of course,
have a limited range—a few blocks at the
best. In fact, they are little more than toys.
But they can be useful in some activities such
as antenna erection where you can’t shout
quite loud enough. The larger rigs are per-
haps more practical for communications
when more reliability and a range of a mile
or more is desired.

In most large cities there are more active
stations on each channel than most CBers
want to listen to. But if you're interested in
hearing calls from your station only you can
buy selective-calling devices which allow a
transceiver to hear only those transmitters

in_the same system. These devices work by

turning on your receiver only when it re-
ceives a special audio tone sent from one of
your own transmitters. Result is that you hear
nothing on your channel except when one
of your own transmitters is active.

Final choice of your CB setup will hinge
on operating convenience, price and overall
quality. And for help in evaluating these
characteristics, you can turn to equipment
reviews, personal inspections of samples and
the experience of other users. If you talk to
a user, be sure that his requirements are sim-
ilar to yours or his judgment likely won’t be
applicable to your system.

Next comes the really interesting part—
evaluation of the system, which is the real
heart of the systems approach. This evalua-
tion consists merely of adding up the cost of
the system and comparing it to the benefits
to be derived. Will the system save you
money? Will it help you make money? Will
it make your job easier—or make life better?
Will it contribute to better utilization of your
leisure time? Only by a systems analysis can
you know. §
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3 Parts = 3rd Channel

GREAT deal of stereo sound suffers

from excessive separation because the
speakers are located too far apart. This
means that instead of hearing a wall of sound
you end up with the undersirable ping-pong
effect.

Easiest way to fill the hole in the middle
is with a center speaker. But you just can't
connect each lead from the center speaker
to the amplifier’s left- and right-channel out-
put terminals. A special transformer is re-
quired to do the job.

The transformer takes equal amounts of
left- and right-channel signals and adds them
to provide a balanced L + R signal. The
transformer also matches impedances.

An L-pad should be installed in the cen-
ter-channel speaker line to control the speak-
er’s volume, should it be louder than the left
and right speakers. If the left and right
speakers are louder than the center speaker,
install a dual L-pad in their lines.

The transformer, a Microtran Model
HM-90, is available from Lafayette Radio
(stock No. 32-4301Y) for $6.33 plus post-
age. It is not listed in the catalog. Single and
dual 8-ohm L-pads are available from La-
fayette with stock Nos. VC-49 and VC-55
respectively.

The transformer and L-pad can be housed
in a Minibox on the outside of which should
be mounted a ‘barrier-type terminal strip for
connections. —Walter G. Salm
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All parts fit easily in a 3x4x5:inch Minibox.

STEREQ AMPLIFIER

CENTER

0
e

Connections are for 8-ohm speakers. The trans-
former instruction sheet shows connections for
other speaker impedances. The center speaker
can also be used as a mono extension elsewhere,
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By LAWRENCE GLENN

AUTOMATIC

IMPULSE SWITCH

PUSH, it’s on. Push again, it’s off. Sounds
almost like what you’d do with any switch
to control power. But the Automatic Impulse
Switch (AIS) is different. Its 6.3-volt AC
control power is not applied to its control
circuit continuously—it’s present only in the
instant the push button is pressed. And low
voltage means that if you want to remote-
control equipment such as a TV set, hi-fi or
practically any electrical device, you can run
ordinary zip cord through the walls without
violating building codes. You could almost
call it powerless control.

If you want to use a tape recorder to lull
you to sleep, the AIS can put the tape re-
corder to bed, too, at the end of the tape.
All you have to do is mount a set of contacts
on the tape recorder so they touch the back

of the tape as shown in the photo. Leads from

the contacts plug into the J1. Then place a
small piece of Scotch type 51 sensing tape
(metallic foil with an adhesive back) at the
end of the reel. When the foil touches the
contacts, relay RY1 flips off and the tape re-
corder goes to sleep.

To see how all this is done, take a look
at the schematic. Heart of the AIS is RY 1—
a special relay called an impulse relay. The
instant current is applied to RY 1 by push but-
ton PB1 (or a remotely located push button
plugged into J1) RY I’s contacts transfer and
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stay transferred even after current is re-
moved. The next impulse of current switches
RY 1 the other way (such as off to on) where
it also remains after current is removed. All
it takes is that quick spurt of current to turn
something on or off. At other times the AIS
just sits there.

The AIS also can be used to add push-to-
talk (PTT) to ham or CB equipment. Often
when PTT wires carrying AC are run in the
mike cable some hum gets into the mike
leads. Since the AIS requires power only at
the instant the control switch is pressed, there
will be no hum when you talk.

Construction. There are no special con-
struction problems. Therefore, you can fol-
low our layout or one of your own design.
Our model was built in a 3x4x5-inch Mini-
box. Be sure the wires to SO1 can carry the
current required by the load.

Push button PB1 is required only if you
use the AIS for remote control (it allows you
to reset the AIS at the equipment location)
or in conjunction with a tape recorder. That
is, after the tape recorder turns itself off, you
must press PB1 to turn the machine on.

S1 controls power to T1 only—not to the
equipment connected to SO1. It allows you
to turn off the AIS when not in use. For ex-
ample, you can apply power to SOl with
PBI1 and then set Sl to off. Power still will be
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Press PBl or a push
button plugged into
J1 and contactz B
and C (see above)
close and stay
closed after PBI is
released. Push
again and A and B
close. Watch RY! in
operation to see how
it works. RYl’s conm.
tacts are rated at 7.5
amps; therefore. connect
the two contacts at the
lower left in paralle! with
contacis A and B for heavier
loads. Parts layout isn’t critical.

PARTS LIST

J1—Phone or phoro jack

NL1—NE-51 or NE-2 neon lamp and holder

PB1—Normally-open push button switch (see text)

R1—180,000 ohm, Y% -watt resistor

RY1—Impulse relay: 6.3 VAC, DPDT. Potter & Brumfieid
type PC11A latching

S1—SPST switch

S01—AC chassis receptacle (Amphenol 61-F13

T1—Filament transformer: 6.3 V @ 1 A.

applied to SOI.

Neon pilot lamp NL1 indicates that power
is applied to SO1 only. It remains on even
when S1 is off. Any lamp assembly using an
NE-51 or NE-2 can be used. If the assembly
contains a current-limiting resistor, omit R1,

When using the AIS with a tape recorder
remember that contact need be made only
for a brief instant. Therefore, the sensing
tape must be short so it coasts on across the
contacts after the recorder is shut off. If the
foil is too long it will stop on the contacts
and apply power to RY1 continuously, caus-

To get a tape recorder to turn itself off, make
; . contacts as shown and mount against back of
ing it to overheat @ tape. Metallic tape at end energizes relay RY1.
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OF AN FCC EXAMINER

UST TO SET the record straight, the let-
ters FCC in that title above don’t mean
what you think they do. Fact is, there wasn’t
any Federal Communications Commission
until 1934, and the experiences we’re about
to delve into took place a decade earlier.
In those days, it was the U.S. Dept. of
Commerce that looked after the airwaves.
But I like to think of myself as an FCC ex-
aminer nonetheless—one of those Friendly
Compatriots of Communication whose job
it was to check up on the hams of yesteryear.
Care to reminisce?

For several weeks we had been receiving
rather consistent complaints of amateur in-
terference with reception in the Buffalo,
N.Y., area. Even some bona-
fide hams up that way had
filed protests with us. They
stated that a rather powerful
sounding spark was not only .
breaking up broadcast recep- ik
tion but legitima(wﬁ
operations as well.

Since I drew the assignment
to investigate this one, I pro-
ceeded to Buffalo in the dead
of winter (January) and con-
tacted complainants. Listen-
ing for a couple of evenings
at both broadcast listeners’
homes and at amateur sta-
tions, I too heard the mysteri-
ous transmissions. There were
no cail letters or identifying
conversation . . . just general
ragchew communications.

One of the broadcast listen-
ers possessed a so-called loop
receiver—a Murad | think it
was—so we decided to see if
it could give us any kind of a
bearing on the culprit. To
some extent, it did. Loop
broadcast receivers weren’t
much for direction finding,

A ham
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By HOWARD S. PYLE, wW70E

¥

since 1908,
Howard S. Pyle has spent
his entire career in the
field of professional radio
operating and engineer-
ing. World War I saw him
as chief radioman in the
U.S. Navy. And following
that war, he served as as-
sistamt U.S. radio inspec-
tor in the 8th Radio Dis-
trict. It is his experiences
in this post that he brings
to life again in this article.

but we pretty well established the general di-
rection the signals were coming from.

Loading the receiver, complete with bat-
teries and loudspeaker, into the car of one
of the local hams, we proceeded about a mile
in the direction indicated. This done, we set
up the equipment on the sidewalk under a
corner street light and did some tuning. We
apparently were on the right track. The sig-
nals were considerably louder, though the di-
rection had shifted some 15 degress. We were
glad to pack the gear in the car again; Buf-
falo isn’t exactly balmy in January at 2 be-
low zero!

We proceeded another mile on the new
course and again set up our DF station on a
street corner. The signals were much louder
and the direction hadn’t al-
tered. Evidently the offender
was a college student, since
much of his conversation had
to do with home work involv-
ing higher mathematics. But
no names were transmitted
and there still were no calls.
We never did hear the station
he was talking to.

The signals were of suffi-
cient strength to lead us to
believe that we were pretty
close to the source. We de-
cided to load the gear and
cruise the streets in the neigh-
i borhood while I sat in back
listening to the receiver. But
this didn’t prove too success-
ful, shielding from the car
body apparently obstructed
most of our direction finding.
So we proceeded up one street
and down another, peering
through the semi-darkness of
a moonlit night for signs of
ham antenna installations.

Though there were obvi-
ously plenty of broadcast-
type antennas, there was noth-
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CONFESSIONS
OF AN FCC EXAMINER

ing which appeared to be conventionally
ham. We gave up for the night when one of
the hams volunteered to take me around for
a more intent visual search the following
day. This, too, proved unproductive, so we
decided to try again that evening. The signals
never were on in the daytime.

Returning to the sidewalk site we pre-
viously had tried, we set up the gear. Tune
as I did, swinging the loop from side-to-side,
1 heard nary a signal from the suspected sta-
tion! Working in shifts to try to keep warm,
we gave up in favor of hot coffee and warm
beds for that night.

The following night also turned out to be
a dud. And since I had been away from the
office a goodly time, I decided to return to
Detroit the next day. Local Buffaio hams and
the owner of the loop receiver promised to
report the results of other observations which
they might make.

In about a week we received a letter from
one of the prominent Buffalo hams who had
assisted us, advising that the station hadn’t
been heard for an entire week! Two weeks
later we again received a similar letter. Since
we had had no indication that the station
would be going off the air, we district officers
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only could shrug and await developments.

But we never again received a complaint
on that particular station. Had he been tipped
off that he was under surveillance by some-
one who had seen our street-corner installa-
tions? A number of curious passers-by had
stopped, of course. And though we brushed
them off with vague explanations, one of
them could have been friendly ham. . .

One of my routine duties comprised the
regular inspection of vessels docking at De-
troit. These usually were conducted at inter-
vals of about a week. This way, we caught
the Great Lakes cruise ships, those on the
Detroit-Cleveland overnight runs, grain car-
riers and the ore ships of Henry Ford (De-
troit to Duluth).

Shortly after 1 had entered up such in-
spections, I drove onto the dock of the De-
troit-Cleveiand Navigation Co. I was in my
own little Maxwell roadster, since we had no
official Government cars in those days. And
I was feeling rather conspicuous, what with
my Maxwell painted bright fire-engine red!
Since the weather was mild, 1 had the top
folded down.

Suddenly a barrage of small round tin cans
fell on me and on the seat! Looking up, I
saw several girls in canvas bib aprons, framed
in a second-story window, over the covered
dock. Lettering on the glass indicated that
those loft quarters were occupied by a rub-

Spark gaps and CW
ruled the roost decades
ago, and radio inspec-
tors relied on am instru-
ment called a decre-
meter to check up on
those sparks. Reason
was that a signal which
decayed too rapidly
when the key was open
likely would cause se-
vere interference. Our
photo shows students
testing out a Kolster
decremeter in the labo-
ratory of a Seattle,
Wash. radio school
back in the early 1920's.
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ber products manufacturing company. 1 as-
sumed that these giggling young women were
in its employ.

Ignoring rubber products and the women
for the moment, I picked up the little tin con-
tainers and boarded the vessel. There the
quartermaster met me with a grin and said,
“Quite a shower the hussies gave you, eh?”
I laughed it off, gave him a couple of the
cans and proceeded with my inspection.

The incident was repeated the following
week. | was a bit discomfited to receive the
horse laugh from several longshoremen and
ships’ crewmen who apparently had been
tipped off by the quartermaster. Several asked
me for cans and I told them, “Help yourself;
they’re all over the car seat!”

My dignity was beginning to suffer. Nev-
ertheless, 1 was determined to make one
more trip before protesting to the rubber
company, if it occurred again. Sure enough,
the third week brought another hail of cans.
Rather than cause a fuss, though, my sub-
sequent trips to the pier found me parked on
the opposite side of the building—out of sight
and range of the rubber company’s windows.
I never was so saluted again!

On one major inspection, which included
the famous Westinghouse station, KDKA in
Pittsburgh, the Inspector-in-Charge of the
Detroit district office accompanied me. As
KDKA wound up the broadcast stations we

Automation has been
around longer than most
people realize, af least
when it comes to code
tests for ham radio ap-
plicants. Mounted in a
hardwood cabinet in
front of each applicant
was the famous Omni-
graph. a device in-
tended to insure uniform
fransmission of code
characters. Applicants
soon dubbed it the in-
fernal machine, since
even 18 presence was
unsettling enough, let
alone its iron fist.

-

.
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were scheduled to visit, we proceeded to a
small western Pennsylvania town, whose
name [ don’t recall.

Reason for our visit was a considerable
number of complaints involving violation of
quiet hours—a period of the day when all
hams were supposed to be off the air. The al-
leged offenders were a group of amateurs who
jointly owned a rather powerful ham station
located on a high hill just outside of town.

We checked in with one of the more per-
sistent of the complainants and listened to
his broadcast receiver. Sure enough, at about
9:30 p.m.,, loud signals from an amateur sta-
tion broke through, though the official silent
period would continue in effect for another
hour. There was no attempt on the part of
the station to withhold call letters. And
checking our records, we fond that they were
bona-fide and listed with correct address. The
broadcast listener, who was our host, said
that he could take us directly to the station.
Seems most of the town was familiar with its
isolated location on the hilitop.

Perhaps five minutes’ drive brought us to
the foot of the hill. My cohort suggested that
we leave the car there and proceed by foot
to the station which could be seen, brightly
lighted, a few hundred yards up the hill. The
broadcast listener elected to remain in the
car.

As we climbed the slope we could make

[Continued on page 109]
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By Tim Cartwright

PACE COMMUNICATIONS. By Stan-
ley Leinwoll. John F. Rider, New York.
166 pages. $3.95

It'll be a while yet before the first space-
cab driver gets his calls over the Citizens
Band. It's also going to take a few moons
before hams on different planets make con-
tact with one another. These facts notwith-
standing, it’s certainly not too early for radio
hobbyists to make sure they have the ABC’s
of space communications down pat.

Space listening already is quite a hobby,
of course. Both the U.S. and the US.S.R.
have been sending out a stream of QSL’s to
verify reception of satellite transmissions.
And there’s good reason for anyone with
reasonable curiosity to keep abreast of what’s
on the airwaves in the wild blue (or is it
transparent?) yonder.

Stanley Leinwoll’s book is about as thor-
ough an introduction to the subject as anyone
could ask for. Beginning with a short sum-
mary of present world communications sys-
tems, the author goes on to outline the basics
of space communications. This done, he even
delves into the whys and wherefores of
the various special-purpose communications
satellites amateurs have been keeping tabs
on. In short, this stacks up as an interesting

Though the Mariner II
spacecraft was lost in
space some 54 million
miles from earth, it
earlier had passed
within 22,000 miles of
our sister planet. Venus.
And in doing so, it told
scientists facts about
Venus they could have
learned in no other
way. Our illustration.
taken from the book.
Space Communications,
discussed above, shows
how the Mariner was
stablilized by radio
command from earth at
a distance of more
than a million miles.
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GOOD READING

and well-written book, with plenty of excel-
lent illustrations.

LECTRONIC GADGETS FOR THE
CONSTRUCTOR. By E.N. Bradley.
Norman Price, London, England. Distributed
by Sim-Tech Book Co., Box 69, Agincourt,
Ont. 64 pages. 90 cents.

In case you've been out of touch since that
Revolution of a few years ago, it may be
interesting to discover a few things about our
British cousins. And guess what. They also
fool around with breadboards, chassis
punches and all that jazz.

The inexpensive little volume we're con-
cerned with here shows precisely what trans-
atlantic tinkerers are up to. And if some of
the projects (the theremin, say) are familiar,
others—including some mystery display
gadgets—will be brand-new and highly in-
teresting. Just substitute tube for valve and
ground for earth, and you'll be ready to
tackle some worthwhile projects.

Incidentally, if it’s not available in your
book or parts store, try ordering the book
direct from the Canadian distributor. It’ll be
worth the trouble, and who knows? You even
might pick up a few Canadian stamps for
your collection. ]

MANEUVER
A;TENNA

REACQUISITION
ANTENNA
REPOSITION

EARTH
REACQUISITION
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By BERT MANN

I< CHANNEL 9

Jam-packed channels are wide open

ITH the new FCC rules crowding all

communications between stations of
different licenses (or calls) into only seven
channels, CBers are likely to find the going
rougher than ever. Getting a clear spot on
the band will be like looking for a seat on
the subway at rush hour.

One of the few good antidotes to the
crowding malady will be a receiver with ex-
tremely sharp selectivity. Luckily, you don’t
have to throw out that budget transceiver
and then spring for a high-price double-con-
version job. Instead, keep the low-cost rig
and merely add EI's CB Channel Slicer as
an accessory. The Slicer makes adjacent-
channel interference a thing of the past, giv-
ing you selectivity so sharp that you can
separate two stations on the same channel
if they are slightly off frequency.

In fact, if you’re working a roundtable and
everyone isn’t in the center of the channel
yow'll have to trim the tuning each time a
different station comes on.

The Slicer is a double-conversion adaptor
which adds a 100-kc IF amplifier to trans-
ceivers whose IF is around 1,600 kc. The
Slicer is not designed for transceivers with a
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when a rig has razor-sharp tuning.

455-kc IF because the selectivity of these
rigs is quite sharp, anyway.

The Slicer has an option. You can either
cut a channel in two with 100-kc IF trans-
formers or you can use 262-kc transformers.
While not as sharp as 100 kc, selectivity still
will be excellent. If an audio-frequency signal
generator with a 100-kc output is not avail-
able do not use 100-kc transformers; align-
ment will be almost impossible without a
generator. The 262-kc transformers are fac-
tory aligned and a reasonably good alignment
job can be done by ear. Just adjust T1 as
described later on, tune in a station and adjust
T2 and T3 for maximum meter indication.
Whichever you choose, construction is the
same.

Since the 100-kc IF transformers are not
stocked by many distributors, you will have
to order them directly from Miller. To satisfy
Miller’s minimum-order requirement it will
be necessary to order a complete set of trans-
formers, consisting of oscillator transformer
T1 and the two IF transformers, T2 and T3.
Further ordering information appears at the
end of the Parts List.

Because the power supplies of many trans-
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(B CHANNEL oLICEr

ceivers already may be overloaded with acces-
sories, the Slicer has its own power supply—
which means its operation is confined to base
stations. It can’t go mobile.

Construction. The Slicer fits easily on a
7x7x2-inch aluminum chassis. Component
placement and values are critical so changes
and substitutions should not be made.

IF transformers T2 and T3—whether
100 kc or 262 kc—are mounted with the
adaptor plate supplied with them. The adap-
tor hole should be cut with a 1s-inch chassis
punch. Take care that you position them ex-
actly as shown: pin | is color-coded green.

T2 and T3 are held in place by a U-clip
(supplied with them) which fits through the
adaptor plate and into the transformer cans
Using your thumb, first press one side of the
clip into position and then the other. Do rot
try to force both sides of the clip in place at
once. Note that T2 and T3 are not connected

Capacitors: 600 V ceramic disc
uniess otherwise indicated

C1—240 mmf C2—47 mmf

C3—33 mmf (see text)

C4, C5, C11—.005 mmf

C6A, C6B—40/40 mf, 150 V
electrotytic

C7—.05 mf, 75 V or higher

C8—.1 mf, 75 V or higher

C9—20 mf, 150 V electrolytic

C10—.1 mf

D1—I1N34A diode

F1—1, A fuse and holder

J1, J2—phono jack

P1—6-V pilot lamp and holder

PARTS LIST
R1—1 megohm
R2, R6—22,000 ohms
R3—470 ohms R4-—100 ohms
R5—2.2 megohms
R7—1,000 ohms
S1—SPST toggle switch
SR1, SR2—Silicon diode: 50 ma,
500 PIV minimum ratings

*T1—540-1,600 kc miniature ad-

justable oscillator coit (Miller
70-0SC.)

*T2—IF transformer: 100 kc,
Miller No. 1710; 262 kc, Miller

*T3—IF transformer: 100 k¢,
Milter No. 1710; 262 kc, Milter
No. 12H-2

T4—Power transformer: 250 V
center tapped @ 25 ma; 6.3
V @ 1 A (Stancor PS-8416 or
equiv.)

V1—6BE6 tube V2—6BJ6 tube

*Available as a group only from
J. W. Miller Co., 5917 S. Main
St., Los Angeles, Calif. 90003.
1—No. 70-0SC and 2—No.
1710, $5.34 plus postage. 1—
No. 70-0SC, 1—No. 12H-1 and
1—No. 12H-2, $4.62 plus

Resistors: 1, -watt, 10% No. 12H-1

postage.

Output (1,600 kc) of CB rig's IF strip is fed lo pentagrid converter V1. Output-of V1 (100 kc or 262 ke.
depending on the value of C3) then goes to.IF stage (100 kc or 262 kc) conmsisting of T2, V2 and T3,
Circled letters are test and alignment points and are referred to in text. Watch the lug numbers on T1.

UUORO00
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as specified in the instruction sheet supplied
with them; use our connections.

Take extreme care when connecting oscil-
lator transformer T1 since the Slicer will not
work if just one set of leads to T1 is reversed.
If you employ 262-kc IF transformers, use
a 24 mmf capacitor for C3. [C3 in any case
should be an NPO disc. or tubular ceramic.]

Connecting the Channel Slicer. The Slicer
is connected between the transceiver’s last
IF transformer and the detector circuit. The
modification to the CB rig is shown in the
schematic directly below. To facilitate future
transceiver servicing, connections for the
Slicer should be brought to phono jacks on
the transceiver’s rear apron.

The IF transformer lug to which a diode
(semiconductor or tube element) is now con-
nected, is connected to the Slicer’s input (J1).
Next, unsolder the components from the IF
transformer lug that feeds the AVC/audio
line. Twist the leads together and connect
them to the Slicer’s output (J2). Then ground
the IF transformer terminal which fed the
AVC/audio line.

The connecting cables between the trans-
ceiver and Slicer should be made with short
lengths of RG58/U coaxial cable.

Alignment. In order to align the IF trans-

LAST IF AMPLIFIER TUBE

AND_TRANSFORMER 2
t
=1 el

T e
|

'
______ |
A
I -
AVC BUSS Iw. ¢ r Yo
. __, -—
!, REMOVED FROM
T\CONNECTION CHANNEL

| Ut 152)
Modification of CB rig. Disconnect top lead of
secondary of last IF transformer and connect
to phono jack on the rear of chassis. Discon-
nect bottom secondary lead and ground it; run
all AVC line leads to secondary to another
jack installed on rear of transceiver chassis.

JTanuary, 1965

formers you must use the proper alignment
tool. Attempts to use a screwdriver will dam-
age the transformers. The 100-kc transform-
ers require a hexagonal alignment tool whose
parallel sides are Y8-inch apart. The 262-kc
transformers require a K-Tran alignment
tool.

Temporarily disconnect the cable to the
Slicer’s input (J1). Connect a VTVM set to
about —15 VDC to point C (C11) and con-
nect an audio-frequency generator set to 100
ke to point B (pin 1 of V2). If you are using
262-kc transformers use an RF signal gen-
erator set to 262 kc.

Adjust the generator’s output for the low-
est readable meter indication; if necessary,
switch to a lower meter range. Turn T3’s
bottom slug full counterclockwise. Then
slowly turn the slug clockwise until the meter
peaks. There will be two peaks but the correct
one is with the slug nearest full counterclock-
wise. Align T3’s top slug the same way. Then
repeat the procedure. As you adjust the slugs
the meter may go off scale. Rather than
change the meter’s setting, reduce the gen-
erator’s output. Connect the signal generator
output to point A (pin 7 of V1) and repeat
the procedure on T2.

Now connect an RF signal generator set to
the transceiver’s TF frequency to J1. Adjust
T1’s slug—starting from full counterclock-
wise—for maximum meter indication. Dis-
connect the generator and connect the trans-
ceiver’s output cable to J1.

Tune in a station on, let’s say, channel 10
to check dial calibration. If the calibration
is off, turn the tuning knob so the channel
10 dial marking is directly under the pointer.
Now adjust Tl so you receive channel 10
right on the nose. This will be the point of
highest meter indication.

Finally, tune in a strong station and adjust
the transceiver’s last IF transformer for a
maximum meter indication. Disconnect the
VTVM and the Channel Slicer is ready to go.

Just so you don’t think that something's
wrong we'd better warn you of what recep-
tion will sound like with the Slicer. The
volume will be about that of an unmodified
transceiver but everything will sound un-
usually quiet. This is normal. The less IF
bandwidth, the less noise. With 100-kc trans-
formers tuning will be razor sharp. In fact, if
you're tuned to the center of the channel
and someone comes in 3 kc off frequency, it’s
quite likely you won’t hear him. With 100-kc
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R3

Because of the frequen-
cy at which the Chan-
nel Slicer operates,
layout is important
Duplicate the arrange-
ment shown here ond
you won’t rup into trou-
ble later on. Install ca-
paciior C3 on oscillator
transformer T1 before
you mount the trans-
former. Center lug on
P1’s socket is frame and
is grounded. If your
socket doesn’t have
such a lug., ground one
of the filament leads to
the socket’s frame. Use
heat sinks on D1's leads
when soldering In place.

RED

(B CHANNEL SLIC

transformers, and to a lesser degree with
262-kc transformers, speech will sound some-
what muffled. This also is normal.

Service Hints, If T2 and T3 can be aligned
but the IF signal cannot be pushed through
the Slicer, the oscillator may be inoperative.
Check this with the VTVM connected to pin
1 of V1. If the oscillator is working you will
get an indication in excess of —10 VDC. 1f
you fail to get the correct indication, check
to see if a pair of T1's leads is reversed.

If the Slicer is working—as evidenced by
your ability to align it and feed a signal
through—but won't work when connected
to the transceiver, either T1 is adjusted incor-
rectly or the connections to the transceiver's
last IF transformer are incorrect. -

82

Chassis is wide open; therefore, you shouldn®
have difficulty getling everything in place. Long
leads will cause trouble, so keep them short.
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Three fight camps develop in the ham world and barbs & brickbats fill the

air as they battle over personalities, publications . . . even an issue or two.

By NICHOLAS ROSA, WB6JTJ/W1BPQ

ROT...crud...
slur . . .

With words like that flying about, where
would you expect to be? In a pier brawl? At
a beer bust for ex-cons? You certainly
wouldn’t be likely to hear the likes in the
staid and sometimes stuffy world of amateur
radio. After all, Golden Rule No. 1 in The
Amateur’s Code says, The Amateur Is Gen-
tlemanly.

But those exact words and others of the
same breed are, indeed, peppering the ham
landscape these days. They’re the ammuni-
tion in a donnybrook that has shaken ama-
teur ranks from antenna to ground. Con-
servative brass-pounders and mike-grippers
are by turns awed, surprised, shocked . . . and
entertained. Clearly, the free-for-all is one
of the more remarkable events for hams since
they all got kicked off the air in World
War L

Involved in the brawl are personalities,
publications and even an issue or two. There
are three fight camps, though, in the manner
of pugilistic heavyweights, each has friends,
diehard supporters, hangers-on and camp fol-
lowers. In the corners of this fire-and-brim-
stone triangle can be found:

The Connecticut-based American Radio
Relay League; its publication, QST, and John
Huntoon, WILVQ, ARRL general manager
and editor of the publication.

The Cowan Publishing Corp. of New York
and its ham magazine, CQ.

Wayne Green, W2NSD/ 1, who edits and
publishes an all-ham journal called 73 out of
Peterborough, N. H.

All principals have bearded each other to
a greater or lesser degree in the past several
months, though Green has been by far the
most active whisker-puller. W2NSD put to-
gether the slogan, Never Say Die, to fit his
call letters, and he’s gone to great lengths to
follow the motto.

The New Hampshirite possess the fastest

vulgar . . . dope . .

January, 1965

typewriter in the East and has become the
maverick of ham radio, kicking sacred cows
in the stomach and stomping on toes all over
the place. His penchant for controversy and
far-out ideas has made him easily the most
colorful editor in the field, and also the most-
talked-about spokesman for the hobby.
Green was not always at outs with one of
the principal targets for his barbs—CQ Mag-
azine. In fact, he was once its editor, and dur-
ing a span of a few years he fairly set its
pages ablaze. Then he disappeared from the
Cowan fold in a row that—contrary to usual
practice in the business world—got a full
public airing from both parties. If there was

JANUARY

RADIO
AMATEURS’
JOURNAL

Ironical cover for CQ of January 1953 plctures
Wayne Green (arrow) with celebrities; he and the
magazine are now two principals in big brawl.
© 1953 by Cowan Publishing Corp.
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a single starting point for the brawl now rag-
ing, that unquiet break-up probably was it.

After he resigned or was fired (depending
on which version you preferred) Green was
not without a voice for long. A few months
later ke began publication of a new ham mag-
azine called 73 (Best Regards, in ham par-
lance). The publication first saw life in
Brooklyn, was later moved to the New Hamp-
shire hills. “We are not mad at anybody,”
Green announced, and then let fly. Some of
his barbs were good natured but, neverthe-
less, few in his audience could mistake his
targets. Green’s way with controversy and
his method of combining humor with acid
made his followers laugh while they gaped
at the holes he burned in his victims.

Green next proved himself to be a verita-
ble dynamo, stumping up and down-the coun-
tryside and attending almost all conventions
and hamfests. His magazine would revolu-
tionize the ham world, he said. He won many
followers. Meanwhile, he was busy with his
broadsides at the other two ham camps,
Cowan Publishing and the ARRL. Paper that
went into his typewriter came out smelling

John Huntoon, W1LVQ, as general manager of the
ARBRL and editor of its publication, has caught
many barbs resulting from controversial proposal.

84

de
W2NSD/1

never say die

Most of Green’s attacks on adversaries appear in
his personal column, which carries the heading
shown here; column is a mixture of humor and acid.

of fire.

Green had other ways of giving chuckles
to his readers. His original cover price was
37¢, reversing the numerals in the title, and
later he was not content with merely listing
his new price. “A Steal at 40¢,” he put on
the cover, and, “a miniscule 40¢.” Inside
there were other yuks. In tiny type at the bot-
tom of the indicia was this advice: “Readers
should stop reading the fine print and stick
to the articles and editorial.” Through sev-
eral issues Green’s name got turned into
Wayne Grein, Wayne Grn and Wain Green,
who was listed simply as “Editor, etcetera.”

Noses were tweaked all around when 73
vented irritation at the multiplicity and lack
of originality in ham awards by announcing
its own series of certificates. The big one was
the Certificate Haters Club certificate (which
sounded strangely like CQ’s Certificate Hunt-
ers Club). Other awards included the WAAS
(Worked Almost All States) and the Real
Rag Chewers certificate, which could be won
only if you conducted communications with
another ham for six solid hours with no
breaks.

During all this, and much more, both the
ARRL and Cowan Publishing maintained a
stony silence, even when 73 talked blithely
about how much it offered in comparison to
Brand X and Brand Y and when Green re-
ferred to one of his competitors as that “near-
bankrupt” ham magazine. A little later, 73
came out with a cover that bore a striking
resemblance to QST’s long-standing format,
though the famed QST line, “devoted entirely
to amateur radio,” now read, “devoted whole-
heartedly to amateur radio.”

The sniping went on several months before
there was return fire from the other two gar-
risons. It was not until somewhat over a year
ago that pot shots became a real battle. The
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ERO BIAS

! Las—our noble vice-presidential candidate from
New Hampshire has donc it again—stuck his
big foot in his very big mouth, that is. Al-

though his April editorial quietly backed off on his

March innuendos, in May he wus back ai it insist-

ing that 73 contains: “a jot morz flagrant informa-

tion than flagrant misinformation.”

We were almost in hysterics. when directly under
this memorable quote we noted that Auwro-Call (a
very fine Washington, D.C. club paper, edited by
WIAINL): “devoted cor-iderable space to my editorial.
deastina s it.”” Dear readers, Aulo-

hev tare him up in

WS I A b —
R et

and we vaguely remember Mr. Huntoon's salary as
being considcrably less thun $25,000. We hope 73's
comments won't cause Mr. Huntoon any undue
hardship with the Bureau of Internal Revenue. By
the way--couldn't 73 and the “Institute™ operate
more effectively as a two-man team?

73's editor has, in past issues spoken of the abun-
dance of his rejected manuscripts showing up in CQO.
It is rather fronic that an article prepared for CQ
has now shown up in 73. CQ required that this
article, written by one of his “Institute” Directors,
be held over a while o correct some of the in-
inad thercin. Imnatient for

Ao

Cowan Publishing’s main blast in ham war appeared in Zero Bias editorial column in CQ magazine.

immediate cause for the turn in events was
supplied by the ARRL itself which, early in
1963, announced that it was submitting a
rules-changing proposal to the Federal Com-
munications Commission. The document
dealt with incentive licensing and became
known as RM-499 after its FCC file num-
ber.

The proposal posed a threat to 200,000 of

January, 1965

the country’s 280,000 licensed amateurs,
suggesting that all General and Conditional
class operators be barred after certain dates
from transmitting phone (voice) signals on
the four most popular bands—80, 40, 20 and
15 meters. Phone privileges would be re-
stricted to Advanced and Extra class licen-
sees—now a minority. Others would be per-

[Continued on next page)

Wayne Green's spoof {right)
of long-standing QST for-
mat (left) got a lot of
chuckles from the amateurs.

@© 1958 by The American Radio
Relay League, Inc. (left)
© 1963 by 73, Inc. (right)
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THAT HAM RADIO BRAWL

mitted CW (code) only.

The idea was to improve the quality of
hams and hamming, giving them an incentive
to improve themselves by trying for higher
licenses. RM-499 itself became highly con-
troversial amongst hams, many of whom
were enraged at the idea of anyone’s taking
away operating privileges which they had en-
joyed for years.

The ARRL, unfortunately for itself, filed
the proposal before revealing the details to
its 80,000 members. As a democratic, non-
profit association, it immediately came in for
attack for not representing the views of its
members. Green’s typewriter roared into
action, turning out sizzling lines that called
upon amateurs to revolt, to protest not only
to the ARRL but to the FCC. He raged about
the proposal and the manner in which the
action had been taken, arguing that ARRL
members had not been consulted and, worse
yet, that the board of directors of the League
had not been queried in any meaningful way.
The individual who bore the brunt of the at-
tack was the League’s top professional hand,
John Huntoon. Salvo after salvo crashed
around him; he ignored them all.

Cowan Publishing also remained aloof—
for a while. Then it surprisingly condemned
the ARRL’s handling of RM-499 as “decep-
tive” and “secretive” and “cowardly.” For a
moment it appeared that bad blood might be
purifying itself, what with the two rivals now
on the same side of the fence. But not for
long. Cowan soon ran alarmed editorials
about Green and threw its support to the
ARRL.

The League was in an embarrassing spot.
Inherently too dignified and high-thinking to
engage in Indian-style warfare, it obviously
looked for a safe path. QST kept all refer-
ences to W2NSD, even indirect, out of its
editorial material (though its letters column
carried mention of him).

The Green drumfire at length became too
much, though a camp-to-camp battle between
QST and 73 never came about. Instead, let-
ters from Huntoon were sent out to all
ARRL-affiliated local ham clubs to set mat-
ters straight according to the League’s point
of view.

Green’s reaction could have been pre-
dicted. Far from ignoring the letters, he
pounced on them with seeming glee, dubbed
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them Huntoon’s Dirty Letters and invited his
audience to go ahead and read them.

In the midst of the battle, verbal broadsides
streaked across the sky like sparks in a black-
smith shop.

Charges of impropriety were hurled at cer-
tain officials of the FCC, which could be ex-
tremely serious to a government worker. The
accusations never were proved.

Other shots ricocheted off such surprising
targets as the Coca-Cola Corp. and the New
York World’s Fair, which got involved after
visiting hams had trouble finding K2US, the
ARRL'’s official station at the fair. The station
was tucked away on the second floor of the
Coke building and, after getting there, quite
a few amateurs were disgruntled when they
were not permitted to operate the equipment
because they hadn’t brought licenses along
(as the law requires).

With the glare of rockets on the horizon,
Green confounded everybody by organizing
his own version of an amateur association,
calling it the Institute of Amateur Radio
(IoAR). The whole thing, said CQ, was
meant merely to keep the 73 camp “in New
Hampshire clover.”

Though the IoAR to date has been noted
mostly in its role of thorn in the side of the
ARRL, the organization has a chance to con-
tribute something new to the ham world. The
ARRL, being a tax-free fraternal group, can-
not indulge in anything that smacks of po-
litical activity, such as lobbying in Washing-
ton. The IoAR, on the other hand, works un-
der no such restriction and is able to lobby
for the benefit of the amateur hobby.

Through the whole fight, Green has shown
himself to have the most lasting supply of
ammunition. At.one moment he lighthearted-
ly discussed Huntoon’s travel expenses, at
the next he called the election of Herbert
Hoover, Jr., W6ZH, as ARRL president a
mistake. And whenever a Cowan Publishing
head popped up, he had a brick handy.

Green, years before, had done a piece
called ARRL Exposed, a tongue-in-cheek ar-
ticle which delighted many readers but en-
raged as many, and posed all the while as a
friend of the League. The pattern was re-
peated this time. While damning the ARRL,
the New Hampshire editor talked about how
much the League had done for hamming and
about its many valuable contributions. With
friends like that, the League might have

[Continued on page 112}
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CHRISTMAS
GIFT

Write the names of
your electronics-minded
friends on our card and
drop it in the mail. You'll
be giving them a gift they're
sure to enjoy. Our special
Christmas Gift rates save you
money, so don't forget a sub-
scription for yourself, too! Just
before Christmas every person on
your list will receive an attractive
Gift Announcement Card in your name.
We'll bill you later. Do your Christmas
shopping easily and early — right now!

Special Christmas Gift Rates

First 1-year gift ... ... .. .. ..%$2.00
Each add’l 1-year gift ... .. ..$1.50
Special 2-year gift .. .. .. ..$3.00

in U.S., possessions & Canada

. «l/m/z(y Cloiislmas!
ELECTRONICS ILLUSTRATED - FAWCETT PLACE - GREENWICH, CONN. 06830
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Printed circuits form heart of rig. This
board will be cut to furnish 45 of them.

BEHIND THE
SCENES IN CB

EROES, as the cartoon strip once put it,

Individual boards cut from
phenolic sheet at left must be

are made—not born. Same thing goes drilled to accept leads from
for CB sets, though we suspect a good many components. Execulive’s three
CBers never give much thought to the matter. boards require about 450 holes.

For a look behind the CB scenes, EI takes
you on a tour through the International
Crystal Mfg. Co.’s plant in Oklahoma City,
Okla. The unit in production is International
Crystal’s Executive transceiver.

After dip soldering, boards
lack omly tubes to make them
complete. Worker inserts tubes,
then sends boards to another
worket who individually in-
spects and tests each onme.

With components mounted in place, board is
coated with flux, dipped in molten solder.
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Aging completed, units are
aligned with crystalcontrolled
frequency stamdard specifi-

cally designed for CB rigs. Finished Executive transceiver now can be put
into operation on any of CE's 23 channels.

Following assembly,
completed transceiv-
ers are placed in ag-
ing rack. Each unit re-
mains in rack for 24
hours before undergo-
ing final adjustments
and operating tests.

Rig takes shape as printed circuits,
power supply. etc.. are combined.

Transmitter and power-supply sections are wired
in conventional manner as separate assembly.

-
o -

e diohistory com

Preliminary test of transmitter and power sup-
ply Insures this section of ric works properly.
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Look what’s happened to

By J. K. LOCKE

HOME-STUDY

Different? Sure. Better? Could be. Want to know more? Then read on.

ESS THAN TWO decades ago, many
schools offering courses in home-study
electronics were set up primarily to turn out
radio repairmen. But that was yesteryear.
Today, electronics is claiming an ever more
important role in business, industry, defense,
space and entertainment. And, not surpris-
ingly, schools and institutes are reflecting this
growth in more ways than one.

If you doubt it, send for a few catalogs
and take a long look. They're literally sprout-
ing with spanking new courses in advanced
new subjects. What's more, new teaching
methods are being introduced, and advanced
training aids are helping students learn more
easily and quickly.

Most striking innovation at most schools
are the new courses. As an example, take the
latest additions to the curriculum at Cleve-
land Institute of Electronics. The Industrial
Electronics and Automation course offered
by this school includes instruction in such
advanced areas as magnetic amplifiers, digital
and analog computers, servomechanisms,
ultrasonics, radiation inspection and detec-
tion, solar cells and counter tubes.

Go back a few years and you’d find these
gadgets and many other such sophisticated
devices were still laboratory toys. Today,
they’re in operation in factories, in offices,
even in space. And, this being the case, tech-
nicians who install and maintain them need
training in these and other far-out fields.

One of the most encouraging trends in
home-study electronics is the way courses
are keeping pace with changes in the field
itself. The nation’s study-at-home institutes

92

constantly are adding new courses of in-
struction as the need arises. International
Correspondence Schools of Scranton, Pa.,
for example, recently introduced eleven new
courses in electronics. Among them were
courses in telemetry, computers, high-fidelity
sound systems, communications technology
and industrial electronics engineering.

Similarly, DeVry Technical Institute of
Chicago now provides a course in space and
missile electronics; Central Technical Insti-
tute of Kansas City, Mo., will teach you
about nuclear power; and Capitol Radio
Engineering Institute of Washington, D.C.,
lists a special course in electronics for grad-
uate engineers whose basic college work was
in other fields. Needless to say, these are but
random samples of the kinds of courses now
yours for the taking.

While a wide variety of new home-study
subjects is being taught, the bulk of courses
offered by the schools still concern the
fundamentals of electronics theory and prac-
tice. Dramatic new developments haven’t
repealed Ohm’s law, and even space-age
electronics experts still have to know how to
use it. But the old courses are taking on a
new look in some schools. Principal new
twist given to fundamentals these days comes
in the area of improved teaching methods.

Education experts in recent years have
been revising some of their theories about
how people learn. The most dramatic result
of this work to date is the concept of pro-
grammed learning.

Basic principle behind this relatively new
idea is that people learn better when they

Electronics Illustrated
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participate actively in the learning process.
In other words, good learning is a two-way
street. One simple step in this direction con-
sists of nothing more magical than having
students constantly answer questions and find
out immediately whether their answers are
right or wrong. Thing is, if the answers are
wrong, students must stop then and there to
find out what it is they don’t understand.

One major proponent of the programmed
learning concept is RCA Institutes. For the
past year, this organization has offered its
basic electronics course in programmed form.

RCA got into the programmed learning
business a few years ago when the company
was looking for a way to train technicians
for its own computer-maintenance division.
Company training experts worked out a pro-
grammed course. The programmed sequence
—which RCA calls the Autotext—worked
well.

Matter of fact, it worked so well that
Harold Metz, vice-president in charge of
RCA educational services, got the psycholo-
gists and educators who had developed the
program together with officials of RCA Insti-
tutes. The combined team soon worked out
a programmed course in elementary elec-
tronics to be offered to home-study students
of the school.

Results to date have been impressive. For
over a year now, students have been offercd
the introductory electronics course in either
Autotext or conventional form. At the end
of the course, they are given the same ex-
amination. Grades of Autotext students have
averaged 10 to 15 per cent higher than those
who learned the same material the conven-

January, 1965

tional way. Fact is, school officials are con-
sidering eventual withdrawal of the standard
course. And RCA soon may offer other
courses in Autotext form.

Some other institutions also are starting to
use the programmed learning technique.
International Correspondence Schools, for
example, offers some programmed courses.
,And other schools are either instituting or
considering similar moves.

Third major area of innovation in today’s
home-study schools stems from what might
be called better teaching aids. On the one
hand, those who study at home never can
have the opportunity to work on the great
variety of complex and expensive equipment
available to students who attend residence
schools. Even so, lab experiments are an
important part of most home-study pro-
grams. Schools provide kits of parts so stu-
dents can perform experiments and get used
to handling electronic equipment.

Main trouble with many experimental cir-
cuits designed for home use is that they take
a long time to set up and tear down. The
student spends much too much time getting
ready for the experiment. Relatively few
minutes actually go into finding out what
makes resistors work—Ilet alone capacitors,
inductors, tubes, transistors and the circuits
they make possible.

Several companies have developed clever
devices to cut down on building time and
allow students to concentrate on the learning
part of the experiment. The modular panels
and connectors now used by DeVry Tech-
nical Institute, for example, allow rapid con-
struction. Students can jam the connectors
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Look what’s happened to
HOME-STUDY ELECTRONICS!

into the holes anywhere on the board as
dictated by the layout of the circuit. This
done, they can wire the circuit simply by
shoving component leads into the holes in
the connectors. No soldering is necessary,
and parts can be used again and again.

An even easier and faster circuit-building
device is incorporated in the RCA Transistor
Trainer. Designed for use along with RCA
Institutes’ basic course in transistors, the
trainer is an optional aid which rents for $15
a month. Though a student can master the
material in the course without it, he'll prob-
ably have a better grasp of transistor oper-
ation if he performs the experiments and
observes first-hand what happens under
varying conditions.

Looking over home-study electronics in
general, you might say things never have
stood better than they do today. New
courses, new teaching methods and new
equipment all number among the many inno-
vations introduced by today’s electronics
home-study schools in their effort to stay
abreast of the industry. As a result, students
trained by today’s institutes are well prepared
for a rewarding career in the fast-moving
field of electronics.

Also very much in the picture today are all
the traditional benefits of home study. You
undertake a home-study course on your own.

Transistor Trainer by RCA Institutes contains
twelve separate templates, sets up in minutes.
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and it is on your own that you complete it.
For these reasons, anyone who studies at
home must possess plenty of initiative and
perserverance if he is to profit at all. And
these same qualities also can spell success in
most any field of endeavor.

A student simply must exercise initiative
if he is to complete successfully a home-
study course. This being the case, you might
say the very nature of home study tends to
develop your ability to analyze and depend
on yourself. It can and should turn you into
a self-starter. And the sort of intense personal
application home study demands means that
no one who satisfactorily completes a home-
study course need have much worry about his
own sense of initiative.

For a good sampling of schools offering
courses in home-study electronics, scan
through our list at right. This done, you
might write the National Home Study Coun-
cil, 160! Eighteenth St., N.W., Washington,
D.C. 20009, and ask for the Directory of
Accredited Private Home Study Schools. It
not only lists more than 60 of the nation’s
top home-study institutions, but also has a
keyed alphabetical listing of courses. This
way, you can find all schools that offer any
selected course.

And before you make up your mind as to
which school you’ll call on to help you leamn
electronics, look up the course you're in-
terested in. Then write all schools offering
that course, and ask for more detailed infor-
mation. From there on in, the road to elec-
tronics learning is yours.

Circuit board tfrom ICS is ideal for experiments.
Parts are clipped rather than soldered in place.

Electronics Illustrated
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MAJOR SCHOOLS OFFERING COURSES IN
HOME-STUDY ELECTRONICS .

AMERICAN INSTITUTE OF ENGINEERING
AND TECHNOLOGY

1135 W, Fullerton Ave.

Chicago, Il. 60614

AMERICAN SCHOOL
Drexel Ave. at 58th St.
Chicago, 1ll. 60636

AMERICAN SCHOOL OF HOME STUDIES
127 Columbus St.
New York, N.Y. 10023

AMERICAN TECHNICAL SOCIETY
850 E. 58th St.
Chicago, Iil. 60637

BUSINESS ELECTRONICS
209 W. Jackson Blvd.
Chicago, 1ll. 60606

CALIFORNIA ELECTRONICS & TV INSTITUTE
945 Venice Blvd.
Los Angeles, Calif. 90015

CANADIAN [INSTITUTE OF SCIENCE
AND TECHNOLOGY

617 Garden City Bldg.

263 Adelaide St., W.

Toronto I, Ont.

CAPITOL RADIO ENGINEERING INSTITUTE
3224 Sixteenth St., N.W.
Washington, D.C. 20010

CENTRAL TECHNICAL INSTITUTE
1644 Wyandotte St.
Kansas City, Mo. 64108

CHRISTY TRADES SCHOOL
3214 W. Lawrence Ave.
Chicago, lll. 60625

CLEVELAND INSTITUTE OF ELECTRONICS
1776 E. 17th St.
Cleveland, Ohio 44114

COMMERCIAL TRADES [INSTITUTE
1400 W. Greenleaf Ave.

Chicago, lIl. 60626

COYNE ELECTRICAL SCHOOL
1501 W. Congress Pkwy.
Chicago, HI. 60607

DEVRY TECHNICAL INSTITUTE
4141 Belmont Ave.
Chicago, llII. 60641

DEVRY TECHNICAL INSTITUTE OF CANADA
970 Lawrence Ave., W.
Toronto 19, Ont.

GRANTHAM SCHOOL OF ELECTRONICS
1505 N. Western Ave.
Hollywood, Calif. 90027

INDIANA HOME STUDY INSTITUTE
Eastern Division

Box 282

Saxonville, Mass. 01256

INDUSTRIAL TRAINING INSTITUTE
2150 Lawrence Ave.
Chicago, Il 60625

INTERNATIONAL CORRESPONDENCE

SCHOOLS
Scranton, Pa. 18515

MASSEY TECHNICAL INSTITUTE
148 E. 7th St.
Jacksonville, Fla. 32206

NATIONAL ELECTRONIC & TELEVISION

SCHOOL
1298 Niagara St.
Buffalo, N. Y. 14213

NATIONAL RADIO INSTITUTE
3939 Wisconsin Ave., N.W.
Woashington, D.C. 20016

NATIONAL TECHNICAL SCHOOLS
400 S. Figueroa St.
Los Angeles, Calif. 90037

NORTHWEST SCHOOLS
1221 N.W. 2ist Ave.
Portland, Ore. 97209

PHILCO TECHNOLOGICAL CENTER
C & Ontario Sts.
Philadelphia, Pa. 19134

RADIO TELEVISION TRAINING OF AMERICA
52 E. 19th St.
New York, N.Y. 10003

RCA INSTITUTES
350 W. 4th St.
New York, N.Y. 10014
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Souped-Up
Phone Tap

EASIEST way to tap your phone (rhat’s legal) to

record a message or for group listening through
an amplifier is with an induction pickup coil. One
commercially available type is a thin rectangle and
fits under the telephone base. But it’s hard to find
the best coupling position. Cylindrical coils with a
suction cup have somewhat better pickup than the
flat-coil bit they’re clumsy and often fail off the hand-
set. Both types are high impedance (1,000 ohms)
and are designed to work with tube or transistor
amplifiers.

Our souped-up phone tap can be made for half
the cost of other coils and, because it has a larger
coupling area, it is about twice as sensitive. And
its lower impedance (100 ohms) is a better match

g tor transistor-amplifier inputs.
:‘;:‘:::;i::gzr;“:i';csa";'l’; {:::L f'f:;‘ The rubber cap in which our coil is installed (see
other flange. then wind 1,000 turns. top photo) is called a Tele-Muff and is available for
about 25¢ in stationery and office-supply stores. It
holds the coil in perfect position over the handset
earpiece and affords ear comfort.

The best form on which to wind the coil is the
hub of a 50-foot 8mm movie film reel or a 3-inch
tape recorder reel (modified, see second photo). If
neither of these is available. wind the 1.000-turn
coil (No. 34 enameled wire) on a 1Y -inch-diameter
form between cardboard flanges spaced 3/16 inch
apart. A quarter-pound spool of No. 34 wire has
After removing cardboard disc from about 2,000 feet—enough for four pickup coils.
reel hub, pull off coil, compress After the coil is wound, remove it from the form
turns aad wrap fightly with tape. and wrap it tightly with masking tape. Neatness isn't
terribly important but don’t scrape any enamel in-
sulation off the wires or you will short out some of
the turns. Connect the coil leads to a length of
shielded microphone wire.

Cut two 2Va -inch discs from cardboard and punch
about six holes near the center of each (see top and
bottom photos). Sandwich and glue the taped coil
between the two discs. Then punch a small hole near
the front of the Tele-Muff for the cable. Pull the
cable through and push the coil/cardboard sand-
wich all the way into the Tele-Muff. Install a plug
Movie-ilm reel with flange removed: on the other end of the wire and you're ready to

cardboard-disc spacer and coil are go,-—-Gregg Bruce. Ir. @
at left. Finished tap is at right.

Electronics Illustrated
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ORLD’S FIRST two-headed radio rebel

might be one way of looking at that sta-
tion once called Teje Iran. These days it
IDs simply as Peke Iran. And, once its Per-
sian tirade is finished (around 1300 EST),
it turns its 11695-kc transmitter over to an
Iraqi Communist organization. This group
goes at it in Arabic for the next half hour in
first-class rat-tat fashion. All this hardly
makes for interesting listening, of course, but
it is programming with a twist.

Speaking of twists, a DXer in New York
City sports a curved QSL from R. Tahiti.
Why curved? Well, our guess is this gent has
never heard R. Tahiti, let alone sent a report
in its direction. Reason: though the card,
which we had a look at, bears Tahitian
stamps, it’s postmarked in Massachusetts.
Needless to say, it isn’t counting.

Long-time El DXer Hank Holbrook of
Bethesda, Md,, is the proud possessor of one
of the year’s longest-shot QSL’s. It’s from
IDIWB, an Alitalia flight, no less, 200 miles
NNW of La Coruna, Spain, at 33,000 feet
with 100 watts. Frequency was 2945 kc
which, technically at least, is medium-wave
territory. In case you’d like to try your luck
at such a feat, now’s the time to log most any
kind of utility DX below 3 mc.

For the record, those SWL swapping cards
with the non-FCC calls do not count as
QSL’s. It shouldn’t have to be said. But one
sharpie tried to palm off two of them during
our last Awards Period.

According to information distributed by
Yemen at the World’s Fair, R. Sanah still
operates on 15710kc at 2200-0100, 0600-
1000 and 1100-1700. This transmitter was
heard widely in the fall of '63, though with
considerable drifting. Reports out of neigh-
boring Aden at that time put the station in
Egypt, where it still might be. Since 15710
hasn’t been reported in NA recently, you

January, 1965

might try for the second SW channel (5950
kc) or even the BCB outlet on 881 kc.

Seems the only time ZKS5, R. Rarotonga
(Cook Islands), can be logged in North
America is on those rare occasions when that
potent radioteletype station on 5045 kc
leaves the air. Best bet is between 0100-0200.

According to R. Sweden, R. Monte Carlo
will put a long-wave transmitter into opera-
tion sometime during 1965. Meanwhile, R.
Monte Carlo’s transmissions this winter will
be relayed by R. des Vallees-Andorre on 818
kc (BCB).

R. Togo at the capital city of Lome now
has a new 100-kw transmitter on 5047 kc.
With news in English at 1600. R. Togo is an
excellent DX prospect.

Members who pride “themselves on pa-
tience should try to log Australia via VL2UV.
Station operates Tuesdays, Wednesdays and
Thursdays only under auspices of the Uni-
versity of New South Wales at Sydney. Power
is a puny 300 watts, frequency 1750 kc.
Sign-on comes at 0300 (midnight PST), so
be prepared to call on that patience during
the wee hours.

Member H. L. Chadbourne of California
reports a new frequency for the Far Eastern
Broadcasting Company’s Manila outlet. Sta-
tion is heard in English on 9505 kc as early
as 0700 (0400 PST) until past 1030.

Pretty soon EIDXC members will be able
to stick to stations beamed to North America
and still come up with pretty fair totals. Lat-
est to join the long list is Radio Beirut (l.eba-
non) on 9625 kc at 2130.

Sign of the sunspot times is the tact that
the Solomon Islands Broadcasting Commis-
sion has shelved all other SW frequencies in

[Continued on page 119]
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ALL-TRANSISTOR
REAMPLIFIER

THE KIT: ACOUSTECH iV Stereo Control Center

THE MANUFACTURER: Acoustech Inc., 139 Main
St., Cambridge, Mass. 02142

THE PRICE: $149

THE CONSTRUCTION TIME: about 20 hours

OMPONENT HI-FI came into its own
about the time that Britisher named
D.T.N. Williamson devised his famous am-
plifier. For though it never received a tenth
the acclaim, Williamson also designed a pre-
amp to go with that power amp of his. Flexi-
bility was the thing Williamson seemed to
have had in mind, since this duo sort of ar-
rangement obviously makes the actual physi-
cal layout a good bit easier. Further, keeping
preamp and power amplifier in separate pack-
ages helps eliminate the hum problems that
can plague integrated amplifiers.

Tubes were kings in those days, of course,
and the years have seen dozens of tube pre-
amps in a baker’s dozen different configura-
tions. But now that semiconductors seem to
have found their place in the hi-fi world, it’s
not surprising to see more and more appear-
ing in preamps.

What It Is. Though the Acoustech people
don’t call their Acoustech IV a preamp, most
people would. Acoustech refers to the device
as a stereo control center, which, come to
think of it, perhaps is a closer approximation
to what the device actually is. But preamp
or control center, the Acoustech IV weighs
in as a solid-stater that’s way out front in
every respect. Appearance, design and, as
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our table indicates, performance make this a
preamp that’s no backseat billy from any
point of view.

Though designed to work with the com-
pany’s transistor power amplifier, the Acous-
tech can be used with practically any power
amp. And it has sufficient inputs to accom-
modate most any program source a typical
stereophile would have in mind. Its two low-
level inputs serve for magnetic cartridges or,
with modifications, tape heads. And its two
high-leve! inputs can take a signal from a

The ACOUSTECH IV at a Glance

Frequency response: 20-20,000 cps, +0.1db
Flat from 5 cps (limit of test equipment)
to =3db at 240 ke

RIAA equalization: +0.5db

Total harmonic distortion: Below 0.1 per
cent (limit of test equipment) at 20 cps,
1 ke, 20 ke

Intermodulation distortion: High-level in-
puts 0.082 per cent (60 and 6,000 cps
mixed 4:1 for 2 V equivalent sine-wave
output)

* Hum and noise:
High-level inputs: —75.5db
Low-level inputs: ~56db

* Sensitivity:
High-level inputs: 500 mv
Low-level inputs: 2.8 mv

* | ke signal, 2 V rms out.

Electronics Illustrated
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tuner or a high-output crystal or ceramic
cartridge.

One thing you can’t connect to the Acous-
tech is a tape deck—not in quite the right
way, anyway. Equalization within the Acous-
tech is for RIAA phono, not NARTB tape,
and there is a difference. But all isn’t lost.
For one thing, a tape deck with its own built-
in preamp could be fed into the Acoustech’s
high-level inputs with no problem. Further,
the Acoustech people will supply a modifica-
tion kit, for $1, which will adapt one of the
low-level inputs for tape use.

The Controls. Getting around to the front
panel, the Acoustech’s controls include an
input selector switch for selecting the pro-
gram source; a mode switch (stereo or mono);
left and right frequency-compensation con-
trols; a balance control; and a level control.
In addition, there are four push buttons. One
turns AC power on and off; a second—a mut-
ing button—drops the output of both chan-
nels 16 db; a third——catled a comp switch—
inserts or removes the frequency-compensat-
ing networks from the circuit; a fourth—
called tape—enables you to play tapes no
matter what position the input selector hap-
pens to be in.

Also on the front panel is a jack for high-
impedance headphones and a switch that se-
lects either left or right speaker, or both.

Of the push-button controls, one—marked
comp—deserves special comment. When the
control is in its normal position, response of
the preamplifier is flat, a condition which

There isn’t much hard-
ware in the Acoustech
IV. The left- and right
channel preamp cir-
cuitry proper are sup-
plied fully wired and
tested on the two circuit
boards at the left. Both
boards plug into sockets
after connections are
made to them. Wiring
on the four push button
switches is tight, there-
fore you must exercise
greatcare to avoid caus-
ing shorts 'in this area.

January, 1965

the manufacturer states desirable for reasons
of transient response and just plain listening.
Depress the button, and the frequency com-
pensation circuits (tone controls) become op-
erative. But conventional controls they are
not. They simply don’t have the same effect
that most bass and treble controls do. Matter
of fact, maximum cut and boost is on the
order of 10db, and even this occurs at the
extreme limits of the audio spectrum.

The Acoustech people explain this by stat-
ing that “The action of the frequency com-
pensating circuit has been designed . . . to
satisfy audibly rather than to meet any pre-
conceived ideas.” And while this kind of Eng-
lish is a little hard to decipher, the meaning
seems clear. In short, this is a preamp the
listener drives—not vice versa.

Putting It Together. As you no doubt have
gathered by now, the Acoustech 1V isn’t for
the rank beginner. It's a preamp that’s very
definitely in the pro class from most every
angle. And it’s not for the beginner to con-
struct, either, due chiefly to one big short-
coming in its construction manual.

To be sure, the text in the manual gener-
ally is excellent. The manufacturer has taken
trouble to explain most operations carefully
and thoroughly in a manner that is distinctly
heart-to-heart. Before wiring up the push-
button assembly, for example, you are told
that “Possibility for error is greatest at this
point” and that *if you are tired (or) if it is
late at night, take a break or a nap.” Simi-

[Continued on page 114]
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ROFESSOR MORSE probably knew

about it. Marconi surely suspected it.
Now we’ve got a line for it. What is it? “An
insatiable passion for communication.”
That’s what.

Founder and sole spokesman for CB ra-
dio’s newest would-be national organization
says this passion explains CB’s phenomenal
growth over the years. And he also believes
he knows the program that would enable his
NACBR (National Association for Citizen
Band Radio) to feed that passion. Yep, you
read it right. The name is National Associa-
tion for Citizen Band Radio,

Is NA for CB Radio?

move in this instance smacks of fascist dic-
tatorship and does violence to the Constitu-
tion.

He goes on to label the recent rules-tight-
ening as radio’s Volstead Act (the 1920 law
enforcing Prohibition). The assumption here
is that the parallel lies in the fact that the
Volstead was an example of an unpopular
law.

There isn’t much doubt about another
point Brown makes again and again. He esti-
mates there’s some $350 million already in-
vested in CB equipment. And, to his way

of thinking, this investment

which makes for some un-
usual spelling, if nothing clse.

NACBR’s main plank
seems to be that CBers should
be allowed to talk about any-
thing; be permitted long-dis-
tance contacts; have the right
to erect antennas up to 00
feet high.

Another sweeping proposal
centers on the 10-meter ham
band. Located just above the

“is a direct result of the pub-
lic's insatiable passion for
communication.” Equally en-
ticing are Brown's predictions
of what CBers soon may be
up to. They’ll be using their
channels “to spread the word
of tolerance, knowledge and
peace,” he says.

As for the NACBR, we had
a question for Mr. Brown and
he had an answer for us. “Will

Citizens Band in the 28- to

29-mc region, 10 meters is a tasty slice of
spectrum NACBR would grab for CB.
NACBR would convert 10 meters into a
combined CB/amateur band. Ham privileges
there would be, though no code or technical
tests.

NACBR’s roots provide an interesting con-
trast to previous groups with a let’s-have-a-
national-organization-for-CBers pitch. Man
behind NACBR is Gordon P. Brown of
Rochester, N.Y. He obviously belongs to a
breed apart from other, earlier organizers
who also wished to get CBers on the na-
tional-club bandwagon. Brown is an experi-
enced businessman with resources at his
command. He owns two AM radio stations
and a hunk of a TV station.

But let’s look further. Above all, Brown
is forthright. He believes FCC gagging of CB
chit-chat violates the right of free speech.
Mr. Brown says he believes the Commission’s
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NACBR members have the
right to vote on issues or to elect officials?”
we asked. Mr. Brown’s answer: "No.”

Which brings us to one piece of informa-
tion omitted from NACBR literature.
NACBR is a private, closed corporation. All
decisions rest in the hands of its owner, Mr.
Brown. A member’s franchise is solely finan-
cial—exercised by paying yearly dues of $6,
plus an optional $5 for an NACBR pin.

There is nothing which appears improper
in Mr. Brown’s organization. What deserves
second thought, however, is an unfortunate
choice of name.

If Mr. Brown succeeds in enlisting the sup-
port of most CBers, it would enrich
NACBR’s coffers by more than $3 million a
year. The money would remain under
Brown’s exclusive control.

We are not at all sure that the National
Association really is for Citizen Band Radio.
Time alone will tell

Electronics Illustrated
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EST way to cross a river is via a bridge.

And the best way to make accurate re-
sistance measurements also is via a bridge—
though a slightly different kind of one, to
be sure. The latter is called a Wheatstone
bridge and it does its job by comparing an
unknown-value resistance with a known-
value resistance. A meter, which is connected
between two arms of the bridge, indicates
a voltage difference which is proportional to
the difference between the known and un-
known resistances.

The Wheatstone bridge’s accuracy is lim-
ited only by the precision of its components
and its calibration. Unlike the VOM or
VTVM, the Wheatstone bridge’s accuracy
is not affected by supply-voltage changes.

Let’s take a look at the schematic to see
what happens when
a voltage is applied

The Wheatstone Bridge

Let’s set R1 so M1 indicates exactly zero.
The bridge is now balanced and we know
two important things. First, the voltage at
B is also % volt. If it weren't, M1 would de-
flect because there would be a voltage differ-
ence between A and B. Second, RI equals
Rx. Why? Because when R1 equals Rx the
battery voltage divides equally (34 volt)
across them for the same reason it did across
R3 and R4.

The thing to remember is that the resist-
ance of R1 and Rx doesn’t have to be the
same as R3 and R4 for the voltage at A and
B to be equal. If R1 and Rx were each, say,
1,000 ohms, the voltage drop across them
would still be 3 volt simply because their
resistances are equal. Sensitivity pot R2
protects M1 against excessive current.
Therefore, before
connecting Rx, al-

to the top and bot-
tom of the bridge, or
across R3 and R4—
the comparison re-
sistors. Since R3 and
R4 are exactly the
same resistance and
they are in series, the

Y
UAANOMN
RESISTANCE,

A s
[Barrerr

pOr
BALANCE)

ways turn R2 full
counterclockwise.
Then turn R2 slight-
ly clockwise for a
small indication on
M1 (which could be
to the left or right of

/2 MECOMM POT zero). Then adjust

ISENSITIVITY)

1¥2 -volt battery volt-
age divides in half
across them. That is,
the voltage at A, with
respect to the other
side of R3 or R4, is
exactly 34 volt.
Look at the left
side of the bridge.
Resistor R1 is a po-
tentiometer. The
other resistance, Rx,
is the resistor whose
value you want to
determine. Meter
M1, connected from
A to B, indicates the
voltage difference be-
tween these points.

January, 1965

R1 to zero M1 again.
Repeat this proce-
dure until R2 is full
clockwise and MI
again indicates zero.
Calibrate a scale for
R 1 with known-value
precision resistors.

Using the parts
values shown, our
bridge will measure
resistance up to 500,-
000 ohms. To meas-
ure higher resistance,
use a 100-microam-
pere meter for M1 or
increase the battery
voltage.

H. B. Morris &
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Radio's Iron Curtain

Continued from page 32

ended when jammers came up on all the fre-
quencies not being used as well as those on
which program material was being trans-
mitted. In the interests of good frequency
management, this system soon was aban-
doned.

Perhaps the most effective anti-jamming
device is known as twilight immunity. This
method takes advantage of certain charac-
teristics of the ionosphere.

The range of frequencies the ionosphere
will reflect differs from day to night. During
daylight hours the ipnosphere will reflect
higher frequencies than can be reflected
at night. This phenomenon immediately sug-
gests an anti-jamming device.

A transmitter located well to the west of
a ‘target area can get through to the desired
territory no matter what a jamming station
in the middle may do. Look at it this way:
as darkness advances from the east there
comes a time when the transmitting station
is in daylight, the jammer in twilight and the
receiving point in darkness. Both the broad-
caster and the jammer can get a signal into
the target area—but not on the same fre-
quency.

A signal from the broadcaster hits a por-
tion of the ionosphere that is in daylight and
is reflected down to the target. But the spot
of reflecting ionosphere between jammer and
target is in darkness. A jamming signal on
the broadcaster’s frequency would not be
reflected at all from the nighttime ionosphere
and the jammer is out of business. This phe-
nomenon occurs at dusk in Western Europe.

Our illustration shows that for several
hours relatively high daytime frequencies can
be propagated into Communist target areas
while jammers between the transmitter and
target are restricted to the lower frequencies
that can be reflected from the nighttime iono-
sphere. For the jammer, it’s a little like an
outfielder watching a home run sail over his
head and into the stands.

Jamming’s Future. On August 1, 1964,
just two days after the Chinese Communists
publicly reaffirmed their refusal to attend any
international conference on the ideological
rift in the Communist camp, a major change
in Soviet policy took place. The U.S.S.R.
began deliberate jamming of R. Peking’s
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Russian-language broadcasts directed to the
Soviet Union. For the first time in nearly
three decades of jamming, the Russians em-
ployed the technique against another Com-
munist country. Thus, the wheel which had
begun to turn in the summer of 1963, when
jamming of V. America and BBC broad-
casts in Russian was discontinued, had come
full circle.

Interestingly enough, the U.S.S.R. did not
use the familiar noise jammers against Pek-
ing. Instead, it employed broadcast jamming,
which consisted of program material trans-
mitted on Peking’s frequencies. The Chinese
almost immediately began jumping fre-
quency, moving from 3 to as many as 40 kc
away at regular time intervals. But the Rus-
sians followed them, thus eliminating all pos-
sibility that the interference was accidental.

And here’s the really odd angle. The pro-
gram material which the Russians were using
to jam Peking was part of the R. Mayak
transmission, also inaugurated August 1.
R. Mayak, for the record, is a 24-hour-a-day
program in Russian for listeners in the Soviet
Union and abroad. It carries news on the
hour and half-hour, as well as music and
other special-interest features.

It appeared that the Russians were killing
two birds with one stone. For one thing, they
were inaugurating a new and revolutionary
service. But they also were using many of
the transmitters in this service to jam pro-
grams not to their liking.

In addition to R. Peking, the Russians
were using R. Mayak to jam R. Free Eu-
rope’s Polish programs. What’s more, some
R. Liberty programs also are being jammed
by conventional noise jammers.

It now is evident that many of the trans-
mitters formerly used for jamming BBC and
V. America transmissions have been con-
verted to conventional broadcast transmit-
ters. These can be used either for interna-
tional broadcasting or jamming—or both.

Though the Russians have cut back on
their overall jamming effort over the past
year and a half, there is every reason to be-
lieve that they would return to it should the
occasion warrant. Further, they have assisted
Castro by delivering several jamming trans-
mitters to Cuba. And Castro has used them.

In the Far East, the Chinese Communist
jamming effort is growing by the day.

There is no doubt that jamming will be
with us for years to come. §-
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OBILE MIKE . . .
It’s quite a switch
from a beam on a roof
tower to a modest little
halo on a bumper
mount. But we did it—
as part of our shift from
fixed-station SSB on 10,
15 and 20 meters to mo-
PP — bile AM on 2 meters.
HERTZBERG Just this past summer
W20DJJ we installed a Heath
Pawnee in our Chevy
convertible (see photo). And first time we
turned on the rig we found ourselves in a
mighty different ham wosld.

As a for instance, we discovered that most
Novices talk too much. It's possible, of
course, that being new to the game has caused
them to fall in love with their mikes. But
whatever the reason, many seemingly can’t
bear to terminate a QSO. We must have
covered 20 miles on an Ohio road while two
lads in Cleveland made ready to sign off. We
plain lost count of the final-finals they ex-
changed in the process.

Novices, of course, must use crystal con-
trol, so cross-band operation is common.
Accustomed to transceivers, we found it a
bit frustrating to hear one side of a con-
versation and not the other. The break-break
technique that works so well on the other
bands got us nowhere, so we called CQ and
spun the receiver tuning knob for replies.
Fortunately, there were plenty. After all, why
shouldn’t the sound of a W2 in W8 and W9
land make the boys pick up their ears?

On the lower-frequency bands most beams
are only broadly directional, but. on 2 they
really are sharp. Some of the multi-element
Yagis we heard were just like searchlights.
Aimed directly at us when we were parked
at a roadside eating place, they would pour
in roaring signals. But turned away only a
few degrees, they went absolutely dead.

The Pawnee now is the home shack, with
us members in good standing of the Queens
Insulting Net on 147.5 mc. We gas all
through the evening hours with never a worry
about TVI. It’s fun!

Fonetic Follow-Up . . . Recent remarks in
this column about Unfunny Fonetics have
caused several readers to ask why we don't
promote the new international alphabet used
by the airlines. Though this Alpha-Bravo-
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Yankee-Zulu combination has been pub-
lished widely, it’s really no better than any
of the more popular lists. These generally
use easily recognizable names of people. The
Alpha-Bravo assortment doesn’t, and it also
has one other notable weakness.

The catch we have in mind is the letter
Q, for which the phonetic is Kay-beck. What,
you well may demand, is the connection be-
tween Q and Kay-beck? Well, the latter hap-
pens to be the French pronunciation of
Quebec, though it sounds more like the
phonetic for K to most ears. And the choice
of Quebec becomes even more puzzling when
you think of all the other French words in
which Q has the familiar kew sound.

There’s still another curious aspect of the
phonetic mix-up. Some radio services which
do use the new international very meticu-
lously also retain something that’s extremely
ancient. It happens to be the old military
word Roger for R, which they use as the
voice word of acknowledgement. To our way
of thinking, this is an inconsistency if there
ever was one!

Sensible Signal . . . Long before the mili-
tary adopted over as a your-turn-to-talk sig-
nal in phone work, most everyone used the
simple expression go ahead. This now is re-
turning to favor in ham operation, but in
somewhat abbreviated form. Today, it’s go,
sweet and simple. But it's also short, snappy
and unmistakable. Like it? -§-

Two-meter mobile can be fun and then some. as
W2DJ]. learned on a trip through W8/W$ land.
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LAFAYETTE

RADIO ELECTRONICS

e —
- TINSISTOR DUAL ConveRci
ONVER
\‘Q‘:‘*fl TER VERSION

Featuring Everything
UVBI' 500 P ages' in Electronics for

HOME - INDUSTRY « LABORATORY

from the “World’s Hi-Fi & Electronics Center”

Stereo Hi-Fi—AIll Famous Brands e Radios, TV's, and Accessories
Plus Lafayette's Qwn Top-Rated o P.A. Equipment; Intercoms
L]
®

_ W Components Cameras; Optical Goods
BUY OfN T'ME, e Citizens Band—Transceivers, Marine Equipment;
Use Lafayette’s Walkie-Talkies and Accessories Auto Accessories
famous Easy-Pay __ o Tape Recorders e Ham Gear o Musical Instruments; Tools;
'\Cred:t plan ...up 'o o Test Equipment Books and MUCH MORE

\_ 24 Months / See the Largest Selection in Our 44-Year History

R to Pay
S o

=D o 0= - ¥ New LT-325 AM/FM Multiplex Tuner combines

— simplicity, flexibility, and superb styling. 20-Tube
performance provides a great variety of features,
1 9950 including a new audible tone “Stereo Search Sys-

New LR-800 70-Watt Complete CHEertedy DS0ERE Stereo Amplifier combines
AM-FM Stereo Muitiplex Re- high performance, beautiful
ceiver features a tuned nuvistor H EAD UARTERS styling and low price to give
“front-end” and an FM “Stereo- you a truly brittiant stereo

Search” multiplex indicator. performer. Full control fa-
Excetlent sensitivity, frequency FOR THE HI I cilities for integration with
response, and Jow distortion all hi-fi music sources. Im-

specs. Imported, 99-0005WX. ENTHUSIA T ported, 99-0017WX.

Lafayette 2-Station Transistorized Inter-
com features inter-unit tone calling,
ptus;h bu:\ton op%reatflon and beautiful
> styling. A single oot plug-in connect-
iSz;;esaI:ﬁ; Ssysrt:gt “fr;" ing cord allows for fast and simple hook-

rtant s up. Powered by one inexpensive 9-volt
BS SpE ¥ battery. AC power supply/battery charger

L e A L available. Imported, 99-4526.

21%" cone-type tweet-

Model LA-224 24-watt

Model SK-300 “Dec-
or-ette V' Slim 5-

er designed to give Mode! RK-142 Deluxe Portable Tape Re-
optimum performance corder perfect for the home, school, or
in a 4%” thin oil office. Records and plays Y2 track mon-
walnut enclosure, Re- aural at two speeds. Specically de- %
e sponse from 50 to signed lever type motion switch gives P i
- 18,000 cycles. Im- tooi-proof operation. Complete with dy- Q;‘ - i 3
3995 ported, 99-0008WX. namic microphone, connecting cables, 5995 -~ ¥
and empty 7” reel. Imported, -
e 99- 1512WX. -

Mail The Attached Card or Coupon TODAY For Your FREE LAFAYETTE 1965 Catalog
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LAFAYETTE is HEADQUARTERS
For CB and AMATEUR EQUIPMENT

™
“Explor-Air"

- 4- band short
wave receiver kit —an ideal
way of int-oducing yourself
or your children to the fas-
cinating werld of electronics
and shortwave listening. De-
tailed step-by-step instruc-
tion book makes this kit a
pleasure to build. 19-0905.
Cabinet available for 2.85.
19-0806

Deluxe Model HA-63 Short-
wave Receivzr is an excel-
lent choice for the begin-
ning shortwave listener or
novice amateur. Covers 550.
KC to 30mc in 4 bands and
features el2ctrical band-
spread on al frequencies. 7
Tube circuRry gives out-
standing selectivity and
sensitivity. Imported,
89-2534WX

2595

The New Model HA-115
audio compressor amplifier
instantly and automatically
increases the “talking pow-
er” of your citizens band
transceiver by increasing
the average modulation of
the transmitter section.
Works with all popular CB
units. 42-0117.

Three New Deluxe Lafayette
Receivers for monitoring
police, fire department, air-
craft, civil defense, or com-
mercial communications.
10-Tube performance fea-
tures high sensitivity, vari-
able squelch, and fully
tuned RF stage. Imported.
Mogtel HA-50 30-50Mc  99-2525WX

Model HA-55 108-136Mc 99-2527WX
Model HA-52 152-174Mc 99-2526WX

1995

2 for
38.75

Model HA-85 6-
Transistor “Walk-
ie-Talkie” trans-
mits and receives
up to 1 mile. Ideal for sports,
boating, construction and
recreation. Complete with
leather case, earphone, bat-
teries, anc crystals for the
channel of your choice. Im-
ported, 99-3013CL.

2595

2 for
49.95

HE-29C 9-Tran-
sistor walkie-
Talkie provides
two-way com-
munications up to 1.5 miles.
Powered by six penlight bat-
teries with life expectancy
of 55 hours. An AC power
supply is aiso available.
Specify chznnel. Imported,
99-3020CL.

995
New! 20,000 Ohms-
Per-Volt Muititester
at Lafayette's low,
low price. Has every
needed range for
testing appliances,
radio, etc.. 40 mi-
croampere meter movement and 1%
precision resistor for accurate read-
ings. Imported, 99-5008. Pigskin
carrying case available for 1.75,
99-5009.

all

LAFAYETTE RAD!O ELECTRONICS
N!ail Order and L. ). Sales Center
111 Jericho Turnpike, Syosset, L.1., New York

Lafayette VTVM with

accuracy you need
for audio, radio and
TV apphcahons
Giant 6% full-view
meter accurately measures AC peak-to-
peak, AC RMS, DC voltage, and resis-
tance. Leather case and accessory RF
probe available. 38-0101

SEND TODAY FOR YOUR FREE 1965 CATALOG

New York, N_Y. Brooklyn, N. Y, New! New York City Store! |’
100 Sixth Ave. 2265 Bedford Ave. 71 west 45th St.
Jamaica, N. Y. Bronx, N. Y. Scarsdale, N.Y. Paramus, N. ).
165-08 Liberty Ave. 542 E. Fordham Rd. 691 Central 182 Route 17
(Park) Ave.
Newark, ¥.1  Plainfield, N. ). Boston, Mass.  Natick, Mass.
24 Central Avz. 139 W. 2St. 584 Commonwealth 1400 Worcester St.
Ave.
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Lafayette Stain-
less Steel CB
Mobile Antenna
—an outstanding

b;:y with  out-
standing fea-
22]f8r0 tures. Chrome

. plated swivel ball

mount base per-
mits mounting
on any surface.
Lug terminals
for easy hook-up
to coaxial cable.

The HA-70A—a wired pocket-
size 3-transistor walkie-talkie
with countless exciting short
range applications. Complete

é

W"dh gcr)’ls:al carrying case, e
and 9-voit batt e 4
o301 1L atteny. Imported, 95 gg.3p34wx.

Lafayette
Tube Check-
er packed

’ with features
at a price you can afford. Accurately
checks over 1600 tubes including
new compactrons and nuvistors. Handy,
easy to read slide out tube chart. Im-
ported, 99-5011.

the ranges and

LAFAVETTE RAOIO ELECTRONICS
Dept. EIA-5 P.D. Box 10
Syosset, L.I., N.Y. 11791

[ Send me the FREE 1965 Lafayette Catalog 650

os enclosed; send me ]

(] (Prices do not include shipping charges). ]
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City State Zip.
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LAFAYETTE ... Headquarters For Citizens Band Equipment

NEW! LAFAYETTE 23-GHANNEL CRYSTAL-CONTROLLED DUAL CONVERSION
5-WATT CB TRANSCEIVER WITH ADVANGED “RANGE-B0OS T"L‘IRL‘UIT

e 13 Tubes, 8 Diodes
o Low Noise Nuvistor RF & Mixer
e 5 Double-tuned IF Transformers

Model HB-400 50
Only

m Frequency Synthesis For 23 Channel Crystal
Controlled Transmit & Receive ® No Extra Crys-
tals Needed ® Dual Conversion Receiver W|th
3/10 uv Sensitivity m Delta Tuning ® Variable
Squeich, Variable Noise Limiter ® Iluminated &
“S" and RF Output Meter ® Push-to-Talk Ceramic’
Mike ® “Range-Boost” Fvov:des high average
Modulation—increases Effective Range ® Built-in_ '
Dual Power Supply, 117VAC, 12VDC ® “Vari-
Tilt” Mobile Bracket For Easy Installation = Plug- 3

in Facilities for Lafayette Selective Call Unitd b .
® Compact. 12-Wx10°Dx5-H o Double Side Band Full Carrier

NEW! LAFAYETTE ALL- TRANSISTI]R DUAL CONVERSION 5-WATT
CB TRANSCEIVER FEATURING AUTHENTIC MECHANICAL FILTER

100% Solid-State . . . Full 5-watt Performance!
. Al Rugged Silicon Mesa Transistors Used in Critical
reas
e Small, Compact—Only 3" High!
o Low Battery Drain—Less Than 350 ma on Receive,
850 ma on Transmit!

MODEL HB-500 13950
Only

® 12 Crystal-Controlied Transmit & Receive Positions
® 23 Channel Tunable Receiver with Spotting Switch
m 15 Transistors, 5 diodes with Printed Circuit Con-
struction ® Dual Conversion Receiver with 5/10 .V
— ¥ ] © Sensitivity @ Mechanical Filter For Razor-Sharp Selec-
Includes .003% Tolerance Crystals tivity ® Variable Squelch, Automatic Noise Limiter,

for Frequency Stability! . “S" meter w Dependable Sealed Relay Switching ® Fits
[ ] : {\nywrelrelzﬂo?:lyrlL{,WxG'X,,de3 H ® For 12vDC (op-
e =~ tiona Al ransistorized power Supply available)

Small ggmﬂpat':‘t' .~ = Supplied With Crystals for Channel 12, special
Only 1g Mobile bracket, Push-to-Talk Dynamic Mike and Mobile

"= power cable.

NEW' lAFAYETTE DELUXE 8-CHANNEL DUAL CONVERSION 5-WATT
CB TRANSCEIVER SUCCESSOR T0 THE F/-IMUUS LAFAYE TTE HE- 200

Model HB-200 50 @ ; -
ONLY AT e

w 9 Tubes plus 3 Siticon Diodes plus 2 Crystatl Diodes! 2
for 17-Tube Performance ® Super Sensitivity—1 Micro-|
volt or Less m 8 Crystal Receive Positions plus 8 Crystal®
Transmit Positions plus 23-Channel Tunable Receive
m Push-to-Talk Microphone ® Dependable Relay Switch-
ing m |lluminated Meter with 3-Position Switch m Adjust-"
able Squelch and Automatic Noise Limiter m Sppttlng
Switch m Built-in 117 Volt AC Power Supply with 1
Volt DC Mobile Transistorized Power Supply ® Plug-in
facilities for Lafayette Selective Cail Unit ® Withi®
Bracket Handle, Push-to-Talk Ceramic Mike, Pair of
Transmit and Receive Crystals for Channel 15 olusi
Crystal for Dua! Conversion.

FR EE Lafayette 516—Pg. 1965 Catalog No. 650. Write:
. Lafuye"e Radio Elecfronlcs Corp., Dept. EIA-S, PO Box 10 Syosset, L.1., N. Y. 11791

mué' IN USA.
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Confessions Of An FCC Examiner

Continued from page 77

out the rather tall masts which supported an
elaborate antenna system. Continuing to a
few yards from the building we had no trou-
ble in observing an impressive installation of
ham-radio equipment through an uncurtained
window. A young man was manning the tele-
graph key industriously and the blue flashes
from mercury-vapor rectifier tubes added an
eerie glow to the well-lighted room. A second
young chap was engaged with a coffee per-
colator and cups.

In a few moments, we proceeded to the
door and knocked. The coffee chef immedi-
ately opened it and my cohort said, “We've
been curious about this place for some time.
It’s an amateur radio station, isn’t it?” The
reply was affirmative, and we were invited
in to look around and have a cup of coffee.
After a brief explanation of amateur radio
by the young man who had admitted us (the
other remained at the key), my cohort said,
“You fellows operate under some pretty stiff
Federal laws, don’t you?”

I think that right there the young lad
smelled a rat, but he acknowledged that they
did. My cohort went on, “Aren’t these some
hours during which you boys aren’t allowed
to operate?”. Guess the reply. “Oh, yes, but
we’ve been granted special privileges by the
Radio Inspector as we have non-interfering
equipment and lots of experience!”

The time had come. Slowly drawing back
his coat to expose the glittering gold badge
of the Department of Commerce, my cohort
said nothing; it would have been superfluous.
The young man at the key immediately
stopped and pulled a switch. Both tried to
talk at once but their stammering was inter-
rupted when my cohort said, “All right boys;
you've said enough. Pull the main switch,
turn out the lights and lock the doors and
windows. We will put a padlock and Govern-
ment seal on your shack and you are warned
not to again use your equipment until we
authorize it from the district office.”

This statement brought forth much plead-
ing. “Can’t we just operate a few more days
if we observe the silent hours? We both go
back to college in a couple of weeks and
won’t be home again until summer vacation
(this was their Easter vacation).” But it was
of no avail; my cohort remained firm and

January, 1965

we closed them down. A few days later they
received a citation from our office suspend-
ing both their operator and station licenses
for a period of three months. This probably
made them sadder and wiser; at any rate, we
received no further complaints against them
from then on.

As occasionally happens in connection
with Government activities, attempts at brib-
ery weren’t unheard of. An occasional ama-
teur sometimes would make a poorly dis-
guised offer by saying, “Can’t I just pay you
a fine to cover this offense and close the mat-
ter?” A firm explanation by one of us that
such tactics smacked of bribes usually was
sufficient to set the offender straight.

Not only was such close approach to brib-
ery tactics experienced, but a number of
border-line cases also were known. Surpris-
ingly enough, most of these emanated from
some of the largest and most prominent firms
in the industry, rather than individuals. Most
were in the nature of attempts to gain favor
and ingratiate themselves with the Radio In-
spection Service. The hope was that more or
less minor infractions therefore would be
overlooked.

On more than one occasion, I came back
from a field inspection trip which generally
involved the checking of several prominent
broadcast stations. And I would find an im-
pressive express package addressed to me at
the office, all prepaid and in order. The re-
turn name and address of the sender of course
necessarily would appear on such as required
by express company rules.

When I would call the parcel to the atten-
tion of the Inspector-in-Charge, he invariably
would inquire, “Have you ordered anything
from these people?” Upon my replying in the
negative, he would say, “All right, you know
what to do,” and walk smilingly away.

Sure, I knew what to do; it was another es-
tablished office routine. One of the office
clerks would type out a Collect express label,
addressed to the sender of the package. And,
unopened, the box with whatever its contents
were, promptly would go back!

Some packages even had been labelled
brazenly with their contents: fragile: vacuum
tubes, radio receiver, or more generally, ra-
dio parts. No acknowledgment of receipt of
such shipments ever was made by our office.
Nor was their return ever discussed ¢on subse-
quent visits to the sender! §-
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El’s 1964 Index

C—Construction Project
F—Feature Article

TP—Theory & Practice Article
Name following title is author.
Page number follows the date.

Antenna Analyzer Friedman sC) Jan. .47

Arrester, Lightning Pyle C) May .34
Awards for Hams and

SWL's, El DX {F) Jan. .79
Awards for the Ham Shack Anzalone F) Jduly . .68

BFO, Universal
Clock Control for Ham and
CB Stations Black {C) Sept. ..58
Code Sender, Automatic Grossman (C) Mar. .79
Compressor Limiter, Ham-
Friedman {C} May .47

CB
CPO, Wireless Maynard (C) Sept. .96
CQ Sender, Automatic Buckwalter {C) Jan. .76
Dipper, All-Transistor

Modulated Friedman {C) Nov. .I04
Field Strength Meter

for § and 2, Amolified
Ham's Greatest Thrill, A
Headphones, How to Hook

up Crystal
Heath Sixer, Deluxe Your

Blechman (C} Nov. .96

Friedman (C) July .80
(F) July ...100

Coccorza (TP} July .84
Blechman (C) Jan. .73

Junior Ham, Want to be a? Cogan {C) Mar. .55
Memory Box for Hams Blechman (F) Mar. .102
Modulation Monitor, In-

Line Friedman {C) Nov. ..8i
Phone Patch, Ten-Buck Friedman {C} Mar. .91
Reception, Diversity Rosa (F) July .96
Slanguage, Ham Walker (F) May .68
Sunspots Are Coming! Leinwoll (F) Sept. ..23
Transmitter: The Scrounger Friedman {C) Sept. .. 31
WWY Story, The Lincoln (F) July .53

Amplifier, Build an

Integrated Stereo Morrow (C) July . 42
Amplifier Curves, Those

Transistor (F) Jan. ..103
Amplifier: The Stereo 120 Kolbe (C} Jan. .54
Booster, @1 for FM Costa {(C} Nov. .25
Design for Living {F} July .74
FM, Can Networks Save? Angus (F} July ..Bé
FM, @1 Booster for Costa {C) Nov. ..25
Generator, 6X Audio Friedman {C} May .90
Headphone Hi-Fi Berger (F) May ..74

Headphones, How to Hook

Up Crystal Coccorra (TP} July . .84

Hi-Fi Hanky-Panky Milder (F) Sept. .45
Load Box, Tape Fan's Gienn (C) May ..88
Mixer, All-Purpose Stereo Glenn {C)} Sept. .48
Preamp, Build a Tape Flanagan &

Record Friedman {C) Jan. .90
Record Live, How to Mitder (F) July .75
Sheet Recorder, Ever Hear

of a? (F) Jan. .50
Stereo on Wheels Lynn {F) Sept. ..112
Stereo the Easy Way,

Going Cohen (C) Mar. .. .9
Tape Recorder, So You're

Going to Buy a Milder (F} Jan. ..29
Tapes You Never Touch (F) Jan. .98
Yolume Limiter, Photoelec-

tric Automatic Hahn {C} Jan. .100
Wattmeter, World's

Simplest Audio Gaulin {C) Sept. .108
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Antenna Analyzer Friedman {(C) Jan. ..47
Antenna, Car-Top CB Buckwalter (C) Jan. .68
Antennas, Oddball Tepfer {F) Mar. .71
Arrester, Lightning Pyle (C) May .34
Bandspread for CB,

Calibrated Buckwalter (C) Sept. .27
CB Converter: One-Way CB Redmond (C) Nov. .104
C8 Corner: Buckwalter (F)
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an May .. .44
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Dutch Uncle Nov. ...89

Licensing, Birdbrain Sept. .64

Phantom Strikes, A July .51
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of the Jan. .63
CB Equipment: Yesterday,
Today, Tomorrow Walker (F) Mar. ...76
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Citizens Band, The Other
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Frederick {F) Mar. .46

C8 Stations Black {C) Sept. .. .58
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Modulated Friedman {C) Nov. ..101
Dipper, C8B Buckwalter (C) May .82
Direction Finder, Low-Cost Buckwalter {C) Mar. ..43
Junior Ham, Want to be a? Cogan {C) Mar. ..55
Microphones: PTT, How to

Switch to Walker (C) May ..70
Modulation Monitor, Big-i

CB Mann {C) July .56
Modulation Monitor, In-

Line Friedman {C) Nov. ..8i1
Myths, CB's Mammoth Friedman {F) July .98
Q. Hike That Friedman (C) Mar. .63

Receiver: Pocket Superhet Simms {C) Mar. ..39
Rescue, Ready for Stewart {F} Mar. .48
Service Instruments, CB Mann (F) Mar. .59
Service Set, 6-in-1 Cogan {C) Mar. .73
Sunspots Are Coming! Leinwoll {(F} Sept. .23
SWR Meter for CB Walker {C} Jan. .33
SWR Reducer Sands (F} July . 85

Converter, 6-Meter {Ameco CB-6K) Nov. .100
Oscilioscope, 3-inch (Eico 430) Jan. .96
Preamp, Stereo (Dynakit PAS-3} May .42

Receiver, Color-TV {Heathkit GR-53) July .43
Receiver, Short-Wave (Knight-Kit Star Roamer} Nov. .32

Receiver, Stereo FM {Eico 2536) Sept. ..70
Signal Tracer, Tuned {Conar 230) Jan. .83
Television Receiver, Color {Heathkit GR-53) July .63
Transceiver, S8 (Heathkit HW-{2) July .66
Tube Tester, Low-Cost (EMC 213) Sept. .73
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HM-1) May ...50
Walkie-Talkies, CB, I-watt (Heath GW-52 &

Knight-Kit KG-4000A) Mar. 68

Antenna, All-Band SWL Walker (C} Sept. .99
Arrester, Lightning Pyle {C} May .34
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.78
.70

.68
.28

84
106
=150
.78
.45
120

.38

37
.14
10

Antenna Lab, Half-Pint

Armstrong, The Agonies of
Major

Design For Living

FCC: Those Kilocycle Kops

FM, Can Networks Save?
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Harper

Kneitel
Angus

May

Nov.
July

Sept.

July

....80

.84
.74
.49
86

El’'s 1964 Index

Freebooter, Britain's
Floating

Induction, Instruction by

Istors, Meet the

Lingos, Instant

Machines That Listen

Magnets, Super-Cold
Super-

Medical Electronics:
Pinhead Patients
Shocking Facts on

Electric Shock, The

Picturephone: ''Mr.
Watson, 1 See You."

Radio at 100 Billion Cycles

Radio 4 Radar — Rescue

Radio, Who Really
Invented?

Semiconductors, What's
New in

Sunspots Are Coming!

Syncom: Getting the
Message Across

Telephone Device:

Talk Now . . . Listen
Later!

TY Antennas, How Good
Are the New indoor?

TV, The ABC's of Color

TV Recorders, The Truth
About Those Home

Television, Tunnel

Tickers, New Ways to Keep
Tabs on

Tube Numbers, Those
European

World's Fair, Electronic
Wonders at the

WWY Story, The

Carter
Re
Hansen
Locke

Bush

Cummings
Harris
Haas

Hays

Collins
Leinwoll

Mitchell

Friedman
Buckwalter

Gilmore
Haas

Maizel
Tromanhauser

Gilmore
Lincoln

Nov. ..
Sept. ...

Sept. .

Sept. ...

Nov.

Sept.
Sept.

Nov. ..

July

Mar. .

July

81

76
.70

il

67
.89

29
.53

Battery Analyst, The
Battery Chargers:
Budget Charger
Nickel-Cad Charger
BFO, Universal
Coapocitor Checker:
Mickey-Mike, The
Electronic Games:
Old Riddle—New Game
Quit Game Umpire
Intercom, A Power Pack for
Your Telephone
Name Dropper, Electronic
Photography: Enlarger
Control Center
Power Supply, Triple-¥Y
Receivers:
All-American 5 Goes
Modern
Compact BCer, The
Junk the Car—Save the
Radio!
Remote Control: Trans-
mitter and Receiver, R/C
Seat Belts AOK!
Scope Calibrator, Simple
Transistor Tester, $2
Tr;nsmiffer. License-Free
M

TY Blab-Off

Yari-Yoiter, Regulated

Yotume Limiter,
Photoelectric Automatic

Water Switch, Etectronic

Wattmeter, Magic Eye

Wattmeter, World's
Simplest Audio
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Mann

Blechman
Mann
Blechman

Patrick

Buckwalter

Cenan
Maynard

Pollack
Toler

Flanagan &
Friedman
Davidson

Buckwaliter

McEntee
Bergida
Toler
Maynard

Kolbe
Bruce
Henry

Hahn
Maynard
Stephens

Gaulin

.64

.42
.72
.96

.52

.58
L2

.12
.51

.87
.82

.38
.32

102

...53
110
.89
.47

47
.38
17

-..100

L9
.43

108
11t
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That Ham Radio Brawl

Continved from page 86

countered (but didn’t), it needs no enemies.

Several articles at one point appeared in
73 under the by-line of “Wretched Coward,
K2PMM.” No such call letters exist, though
the name bears a striking relationship to that
of a CQ official.

Green's big push against RM-499 came
when he printed a for-or-against ballot on
73’s cover and asked his readers to vote. He
then announced that 83.5 percent of his read-
ers, based on 3,000 ballots, were against the
proposal, while QST claimed most hams en-
thusiastically supported it. CQ had a voice
in that flurry, too. 73 was accused of counting
“votes before the ballots are distributed.”

One of the most surprising events did not
concern the ham fight at all. Green declared
his candidacy for the Republican vice-presi-
dential nomination in the New Hampshire
primary—and won! The fact that he hap-
pened to be the only candidate helped but,
even so, he did receive a substantial number
of votes. Green said his candidacy was not a
pure lark but was meant to show deficiencies
in American politics.

When CQ let go with its biggest shot of
the squabble it started out by referring to
“our noble vice-presidential candidate from
New Hampshire. . .” The magazine went on
to say that a ham club newspaper had torn
Green up “in little pieces and dragged the
remains from one side of his country barn to
the other.” Later they came on with, “Vulgar
is the only word we can find to explain 73’s
expose of the so-called ‘ARRL booze party.””

“It’s too bad so few of you read CQ any-

more,” was Green’s retort. “Their few articles.

may be dull, but you’re missing hilarious edi-
torials.” CQ, it happened, had just moved its
headquarters from Manhattan to a Long Is-
land suburb and Green, perhaps remember-
ing the country-barn bit, said Cowan Publish-
ing had moved “to what looks very much like
an abandoned Howard Johnson restau-
rant. . .”

RM-499 is a serious piece of business for
hams. Nearly all licensees agree that some-
thing must be done to clean up the clutter on
the bands and that some form of incentive li-
censing probably is required. The question is
whether RM-499 is the best answer.

However, just as the argument over the
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ARRL's handling of the proposal once
eclipsed the concept itself, RM-499 now
seems to have faded from the center of the
ham brawl. Instead, the fight has become self-
perpetuating and its point is the fight itself.

Whether or not RM-499 ever gets made
into law by the FCC, the big brawl of the
early Sixties likely will be remembered for .a
long while by most hams. The benefits of the
donnybrook are few in number, though they
do exist. Many hams who had become bored
with the hobby have suddenly renewed their
interest, taking one side of the argument or
the other. Nonhams have been attracted by
fireworks in what normally is a pretty quiet
and conservative field and may in the end
bring new blood (unspilled) into the amateur
fraternity.

73 was accused by CQ of getting into the
controversy to promote subscriptions and ad-
vertising. Whatever the intent, the magazine
seems to be enjoying healthy days. (73 re-
turned the compliment by saying CQ had the
same goal when it let go with its broadsides.)

The greatest danger undoubtedly was to
the personalities involved. Some of the things
that have been said might make an occupant
of skid row send for a lawyer. However, no
lawsuits have been filed at this writing and
it appears that, fortunately, all those involved
have relatively durable skins and cool heads.
Evidently, no reputations have been dam-

aged. - §

Amateur Radio Confidential

Continued from page 52

pulling in Sinatra, Monroe and that bunch. In
a flash the hams became phantom voices in
the night. “The green Chevrolet, license 100-
509,” we’d say. “Watch it, feller.” The gags
went on for a month or so in my area, ending
in what one newspaper called a “Pier 6 brawl
for children.”

There are lots of other stories I could tell.
Such as parking mobiles around the DX
hound’s house, with its big beam, and giving
a dozen exotic DX calls in ten seconds. Or
the time we found two mobiles parked back
to back and tied the whips together.

But I just don’t have time. I have to rush
over to give a speech to a bunch of Novices
at a school. My talk is titled, A Ham License
Is a Privilege—You Have Responsibili-

ties! '6’

Electronics Illustrated
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There will be many new jobs in the future. But they won’t
be the same as today's. The work will be different—the
skills needed will be different. Will you be able to qualify?
Remember—

You won't get tomorrow'’s jobs
with yesterday’s skills

But you can start re-training now. Find out what these new
jobs will be—decide which is best for you. Then go at it.
Study. Practice. Whatever that new and better-paying skill
calls for.

Re-training is necessary because jobs change with the
times. That's part of progress. And so are the new oppor-
tunities that come with it. Make the most of them. Speak
to the local office of your state employment service.

9\!9%
Train now for tomorrow’s jobs 5 %“ 4 %
= 2oy

PUBLISHED AS A PUBLIC SERVICE BY FAWCETT PUBLICATIONS
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EICO 762 factory-wired CB transceiver. Like new
with two crystals, mike and manual. Will swap for
7-inch, 2-.speed monophonic tape recorder. John F.
Downing, 18411 Kingsbury St., Northridge, Calif.
91324,

HEATH IT-11 capacitor checker. Will trade for an
audio wattmeter. H. Wolfe, Apt. 6C, 121-08 236th St.,
Rosedale, N.Y. 12472.

El! Stereo Beacon (built from May, '63 Ei article).
Works perfectly. Will swap for small FM tuner.
R. L. Fuller, 3510 Carr Ave., Indianapolis, ind. 46241.

GLOBE Mini-Matcher antenna tuner. Matches trans-
mitter output to a long-wire antenna. Assembled
from kit. New. Will swap for SWR meter. Charles H.
Ensor, 6911 Garden Grove Ave., Reseda, Calif. 91335.

HEATH GW-11A 12-V CB transceiver. Will swap for
test gear. Chuck Skiover, 121-12 236th St., Laurei-
ton, N.Y. 11422,

WESTERN ELECTRIC Type 52 headset with adjust-
able headband and mike boom. Complete with plugs.
Good condition. Will trade for Heath Sixer or make
swap offer. Reed Layton, 4222 Lankershim Blvd,,
North Hollywood, Calif.

SPARTON photoetectric auto rear-view mirror. 12
volt. Double-surface mirror moves to non-glare posi-
tion when headlights shine through rear window.
includes tube, photocell, relay and solenoid. Will
swap for 35-mm camera. Chester Haynoski, 16453
Chatsworth St.,, Granada Hills, Calif.

HEATH GC-1A (Mohican) all-band transistor port-
able receiver with AC power supply. Make swap offer.
M. Fisher, 4190 Bedford Ave., Brookiyn, N.Y. 71229.

GONSET Communicator 1{il 2-meter transceiver
with preamp and five-element beam with rotator.
What have you to swap? Phil Bettan, 144-32 78th
Ave., Flushing, N.Y.

HALLICRAFTERS HT-37 CW/AM/SSB transmitter
with PTT. 80, 40, 20, 15 and 10 meters. Good con-
dition; make me a swap offer. Allan Malamy, 102-35
67th Rd., Forest Hills, N.Y.

TRIPLETT 630 20,000 ohms/volt VOM with test
leads. Good condition, recently calibrated. Will swap
for pocket-size 20,000 ohms/voit VOM or VTVM.
Fred Blechman, K6UGT, 23958 Archwood St., Canoga
Park, Calif.

KNIGHT-KIT Span Master regenerative all-band
receiver. Make swap offer. David Buckwalter, Wil-
ridge Rd., Georgetown, Conn.

LAFAYETTE HE-15 CB transceiver. Needs crystals.
Will swap for FM/AM tuner or hi-fi speaker and en-
closure. Philip Weed, 17-19 Great Neck Rd., Copiague.
Long Island, N.Y.

RCA 10-inch TV. 630 design, about 1948 vintage.
In working order but needs touching up. Make swap
offer. Christopher V. Waldorf, 2488 Grand Concourse,
Bronx, N.Y.
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ransistor Preamplifier

Continued from page 99

larly, you are told precisely how to solder
heat-sensitive components, exactly how to
orient controls, and so on.

But if the text in the manual is superior,
the drawings are just as poor. Even an ex-
perienced kit builder will find himself slowed
in attempting to understand precisely what
has been depicted. And certain inconsisten-
cies between drawings tend toward confu-
sion. The identical section on the input se-
lector switch is shown quite differently in
two succeeding drawings, for example, a fail-
ing that could lead to a wiring error in one
of the sections the instructions spell out as
“difficult.” Further, had the drawings been
clearer and easier to follow, construction time
could be less than the 20 hours we specify.

Like some other kits now on the market,
the Acoustech is supplied with all component
parts neatly packaged in separate plastic en-
velopes. What’s more, these various enve-
lopes are stapled around the edge of a Kit
cloth, a large piece of felt-like material which
Acoustech intends as covering for the work
area. We found this made our task much
easier, and Acoustech is to be congratulated
for its care in this regard.

And should you want to use the Acoustech
IV in places where the line voltage is 220/
250 voilts, the preamp can be easily modified
for operation on this power. The modifica-
tion is simple and requires only a minor wir-
ing change in the connection of the primary
of the power transformer.

Acoustech did not provide a center-chan-
nel output since it feels such an output de-
grades left- and right-channel separation.
However, for those who want such an output
to drive a third power amplifier, a special kit
of parts is available for $1.

How It Worked. As our table indicates,
the Acoustech 1V is a preamp that’s up with
the pros. Its superb transient response makes
for a sound many other preamps are just
plain incapable of. Its frequency compensa-
tion network seems based, as the manufac-
turer states, on the human ear rather than
the textbook. And, if we can ignore some of
the manual’s annoying though not insur-
mountable shortcomings, we could say that
this is a preamp that is outstanding in every

respect. -§

Electronics Illustrated
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WORLD’S FUNNIEST
ELECTRONIC FAKES!

THE BLINKING
BRAIN

THE BLINKING
“BRAIN" is world’s fun-
niest electronic fake. Six signal
lights in impressive 3%2” master controt box swiftly fiash on and

off in irregular patterns like a computer panel. Friends believe your wildest stories about what this
scientific marvel is doing. Sit it anyplace or carry it with you. Operates mysteriously with no visible
switch, wire or connection. Goofy spoof is a monument to frustration because it does

absolutely nothing—except blink. Smart ebony plastic box precisely engineered to fool a physics professor.
Uses standard batteries, not included. $4.98 ppd.

LITTLE
BLACK
BOX

LITTLE BLACK

BOX.Thereit
sits, the mysterious
Black Box, gquiet, sinister and
waiting. The switch is thrown to “ON.”
Immediately there is a grinding of power as
the box starts rocking and jumping as though it con-

tained a hidden genie. Then the lid |. _________________ -1
slooowly rises, and from beneath it :

emerges a hand. The hand grabs the : E‘EQ‘SE,‘L" 2‘3,‘,’:?' BEml |
switch, pushes it to “OFF” and quickly AUAR AR B 1 ) ) I
disappears back into the box. The lid MY FRIENDS AND } Please send —______ Blinking Brain @ $4.98

slg{ns shut an% all is as it was. IT DOES c::f_{g‘:::' ! e Black Box @ $4.98 |
NOTHING — ABSOLUTELY NOTHING — EX- | Enclosed Find.—_______

CEPT SWITCH ITSELF OFF. It has a fan- WiTH THERE I o l
tastic psychological impact. Once seen— NUTTY DEVICES | NAME |
never forgotten. A gift that's funny, dif- OR | MAY RETURN e e —— |
ferent and completely impractical. Uses MY PURCHASE FOR ADDRESS_ . - —

standard flashlight batteries, which are | A COMPLETE REFUND. | . STATE ZIp |
included in the price of $4.98 ppd. y. T Twmn A
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A New Look for CB

Continued from page 39

in view of the fact that less than one-half of
one per cent of all licensed CBers responded.
And many yielded no real comments at all,
merely indignant blasts containing a few con-
structive steps and little reason.

“So what if T did write a letter,” you say.
“Would it mean anything?” Let’s see how
effective some comments were. For one, the
Commission wanted to set aside five channels
for stations of different call signs. Reviewing
the comments, it expanded the number to
seven. Also, the proposed rules once pegged
maximum output power at 3.5 watts. (Assum-
ing a S-watt input, this would work out as
70% efficiency.) But several manufacturers
plumped for a higher figure, claiming their
5-watt rigs could attain efficiencies of 80%.
The Commission responded in two ways:
saying on the one hand that such high effi-
ciencies are doubtful but, on the other,
granting the 80% figure (equal to 4 watts),
anyway.

Several organizations requested permission
to make up their own call-signs. The result
is compromise; sure, you can devise special
calls, but you can use them only in addition
to your regular call. Some requests were de-
nied as being contrary to the CB service;
e.g. higher antennas, more power and assign-
ing frequencies according to location.

New proposals for CB are in the making.
There’s one, for example, that could tighten
technical specifications and possibly increase
equipment cost. Too, there's a hint that an-
tenna-height restrictions even might be re-
laxed somewhat. How do you feel about these
issues? Well, we’ll keep you posted . . . you
go ahead and write the letters. @

Hi-Fi Today |

Continued from page 40

of fact, the manufacturers mentioned simply
are going after the quality-minded though
non-technical market. There’s still plenty of
room for component hi-fi, and 1 haven't
heard of any manufacturer who'’s thinking
of cutting down on his component output.
What is going to be interesting here is the
battle shaping up between the makers of the
new high-quality packages and the big appli-
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ance manufacturers who turn out those
raucous-sounding stereos. Whoever wins the
battle (and I know where my sympathies
lie), the consumer is bound to proﬁt n the
long run.

I’'ve had the chance recently to check out
some of the new cartridges with elliptical
styli. And I can confirm the manufacturer
claims that the elliptical tip (much closer to
the shape of a recording stylus than the usual
ball tip) cuts down tracking distortion and
provides generally cleaner sound. But I have
my reservations.

What really bothers me is that it’s oh-so-
easy to install any of the new elliptical pick-
ups incorrectly. And if an elliptical tip is even
slightly out of alignment with the groove, the
pickup loses its one big advantage. Worse yet,
it actually becomes a record-destroyer as the
narrow radius of the tip makes frontal instead
of perfectly lateral contact.

This, 1 think, is going to be a tough prob-
lem to deal with. The makers of elliptical
pickups take tremendous pains to align the
stylus tips properly, which is one reason why
the ellipticals cost more than standard pick-
ups. But let a user install the cartridge even
slightly off-center in the tone-arm shell and
all the manufacturer’s troubles are for
nothing. The same goes if the stylus is canted
by being dropped accidentally on a record
or turntable platter.

At this point, all I can say is that anyone
interested in an elliptical pickup should be
careful to install it properly. And I think any
household where wives or children handle
hi-fi equipment should be elliptically off
limits.

A good many people have noted that some
of the new “transistor” tuners actually are
hybrid jobs, with standard tubes or perhaps
Nuvistors in the front-end circuitry. Reason
is that transistor front-ends tend to be plagued
by overload and cross-modulation probiems.

In two cases recently, I've checked tran-
sistor tuners that performed magnificently
in my own location (130 air miles from New
York City). But they promptly became next
to useless when I took them into the Big
Town. They plain just couldn’t separate
closely spaced stations and strong stations
came blasting through at several points on
the dial.

[Continued on page 119]
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VHF Broadspanner

Continued from page 49

well in a strong-signal area. They cost only
a few dollars. Take a look at the section of
special antennas for VHF receivers in parts
distributors’ catalogs. There you’ll find a
selection of whip and ground-plane antennas
that will cover practically all frequencies
that can be tuned by the Broadspanner. The
most common ranges of frequencies that are
covered by the antennas are 30-50 mc, 108-
136 mc and 144-174 mc.

Don’t expect reception from 140to 173 me
with coil L9 to be as hot as it was on the
lower bands. The receiver’s detector is a com-
promise design to cover 26-173 mc. - §

MEGACYCLES

CIVIL AIR PATROL
ey = 26— (ITIZENS BAND

e 30 J0-METER HAMS
s e
L3 FIRE
” POLICE
AMBULANCES
SERVICE VEHICLES
LS 50
o] 3> 6-METER HaMs
4
a8
L6 M
’TA 108
AERONAUTICAL
NAVIGATION
L7 e

AIRPLANES

140 CIVIL AIR PATROL

14
5 2-MET
a8 METER HAMS

LB—J o= 136 _.r-}—E ARTH SATELLITES

s
Lo SERVICE TRUCKS
FIRE
AMBULANCES
REMOTE -PICKUP
BROAOCASTING

Chart shows frequencies covered by the Broad-
spanner’s coils anq what you can listen to.

January, 1965

SOLDERING TIPS
FOR HI-FI KIT BUILDERS

AVOID USING TOO MUCH SOLDER

Aoply just enough solder to make a secure con-
nzction. Excess solder may fill up tube sockets,
freeze switches or cause short circuits.

USE A DUAL HEAT GUN

Use the low heat trigger position to prevent
camage when soldering near heat-sensitive com-
ponents. Switch to high heat only when needed.

Weller Dual Heat Guns are invaluable for
making fast, reliable, noise-free soldered con-
nections. They’re just as essential to hi-fi
kit builders as they are to professional TV
ané radio service technicians. Two trigger
positions permit instant switching to high or
low heat. Tip heats instantly and spotlight
cornes on when trigger is pulled. Long reach
tip gets into tight spots.

A Weller Expert Soldering Kit has everything
needed for strong, noise-free connections:
Gun in plastic utility case, 3 tips, flux brush,
soldering aid, solder. Model 8200PK—$8.95
list. Weller Electric Corp., Easton, Pa.

WORLD LEADER IN SOLDERING TECHNOLOGY
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“Well. Eleanor, I AM going to have to tell George about

“Oh. 1 beg your pardon! I thought you
the car, but at least nothing happened to the CB set.”

were a fellow CBer.”

_____OVER AND OUT |
oy

§3

il '

“All together, now—Ilet's put our 3,600 rigs on channel 14 and when
I drop my handkerchief we'll give a big 18,000.-watt HAPPY BIRTHDAY
to Joe Bentley, who's waiting down in the Canal Zone ... "

118 Electronics Illustrated
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Continued from page 116

I'm confident the problems with transistor
front-ends can be straightened out (they
already have been in several tuners). But I'd
advise anyone interested in a solid-state tuner
or receiver to check its selectivity carefully
in a showroom and also to watch for cross-
modulation, not to mention impulse noise.

Matter of fact, it’s high time for anybody
who doesn’t live in a super-fringe area to
concentrate on just those factors. There isn’t
much point in worrying about sensitivity
anymore, since it’s about as good in the cur-
rent crop of tuners as it’s likely to get. And
while you're at it, make sure to save some
of the moolah you could spend for extra
sensitivity. It’ll pay you to invest it in a good,
directional outdoor antenna and rotor. Q

Continued from page 97

favor of its 75-meter channel (3995 kc). West
Coast EIDXCers report it’s often heard after
2330 PST. Hams also cite Pacific QSO’s on
80 meters, so there’s no denying DXers are
feeling our sunspot low.

Deutsche Welle's arch nemesis, R. Berlin
International, seems to have acquired some
potent new transmitters. Matter of fact, RBI
now is a cinch to log even with the simplest
receiver. English is scheduled at 2245-2315
for the East Coast and one hour later for the
Western states. Frequencies for these trans-
missions are 9645 and 6080 kc.

Keep in mind that a new series of manned
U.S. space flights will start soon. Most likely
channel is still 15016 kc, with SSB modula-
tion only.

Propagation: Because of continued low
sunspot activity, the highest useful bands for
daytime DX, this winter will be 17 and 21 mc.
DX on the higher frequencies—the 26-mc
SWBC band, the 10-meter ham band and TV
and FM channels—will be poor to nil.

During nighttime hours, the 4-, 6- and 7-
mc SWBC bands will be best for DX. Even
50, because of crowded band conditions, in-
terference levels will continue high. §
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now there are 3
time & tool-saving
sets

l‘ :l I I'-.’_I *1.1
u:]:'s el Lj

New PS88 ali-screwdriver set
rounds out Xcelite's popular,
compact convertibie tool set line.
Handy midgets do double duty
when slipped into remarkable
hollow ‘“‘piggyback” torque ampli-
fier handle which provides the
grip, reach and power of standard
drivers. Each set in a slim,
trim, see-thru plastic pocket case,
also usable as bench stand.

PS88
5 slot tip,

3 Phillips
screwdrivers /
4

PS7
2 slot tip,
2 Phitlips

screwdrivers,
2 nutdrivers

10 color
coded nutdrivers

el

U

:

i
| g, |
| - |
| XCELITE INC. - 16 BANK ST., ORCHARD PARK, N. Y. |
I Please send free literature N563. |
e o
: address - :
| city state & zone ~ |
e A w .- _aW - - A
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Your advertisement can reach this
mail-buying audience for only 50¢
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 May issue must
be in our office by January 20th.
Mail to ELECTRONICS (LLUS-
TRATED, 67 West 44th St., New
York 36, N. Y.

» » » FOR SALE

JEEPS $64.50 . . . BOATS $4.18 . . . Type-
writers $4.15 . . . Airplanes, Electronics
Equipment, 100,000 Bargains Typically
Like These Direct From Government in
Your Area. For Complete Directory and
Surplus Catalog Send Only $1.00.
Nationwide Surplus, Box 1942-T, Grand
Rapids, Michigan.
CANADIANS—GIANT Surplus Bargain
Packed Catalogs. Electronics, Hi-Fi
Shortwave Amateur Citizens Radio. Rush
$1.00 (Refunded). ETCO, Dept. EI, Box
741, Montreal.
CONVYERT ANY television to sensitive,
big-screen oscilloscope. Only minor
changes required. No electronic experi-
ence necessary. lllustrated plans, $2.00.
Relco-Al9, Box 10563, Houston 18, Texas.
TV CAMERAS, transmitters, converters,
etc. Lowest factory prices. Catalog 10g.
V‘anquard, 190-48—99th Ave., Hollis, N. Y.
11423,
LASER: HOBBYISTS, experimenters, ama-
teur scientists. Build your own coherent-
optical laser. Complete instructions,
schematic diagrams, and parts list—$6.00.
Same as above, diode faser—$3.00.
Technical Writers Group, Box 5501, State
College Station, Raleigh, North Carolina.
GOVYERNMENT SURPLUS. How and
Where to Buy in Your Area. Send $1.00.
E.l. Surplus Information, Headquarters
Bldg., Washington &, D. C.

finders locate buried gold, silver, coins.
Kits, assembled models from $19.95. Free
catalog. Relco-Al9, Box 10563, Houston
18, Texas.
INVESTIGATORS, FREE Brochure, latest
subminiature electronic surveillance
equipment. Ace Electronics, F1500-X NW
7th Ave., Miami 50, Florida.
JEEPS — $42.50, TRANSMITTERS — $6.18,
Typewriters—$4.15, Walkie-Talkies, Os-
cilloscopes, Multimeters. Typical Govern-
ment Surplus Prices. Exciting Details Free.
Enterprises, Box 402-P50, Jamaica 30, New
York. s ==
ELECTRONIC PARTS (manufacturers and
military surplus) Free Catalog. Bigelow
Electronics, Bluffton, Ohio.

e » » EMPLOYMENT OPPORTUNITIES

PRINTING - ADVERTISING SALESMEN.

Excellent moneymaking sideline selling
Decalcomania Name Plates. Advertising
Specialties. Sign letters, Automobile ini-
tials. Free Samples. ''Ralco’-El, Box L,
Boston 19, Mass.

e o o 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, commarcial 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-713, 3214 W.
Lawrence Ave., Chicago, Ill. 40625

YENDING MACHINES—No selling. Op-

erate a route of coin machines and earn
high profits. 32-page catalog free!
Parkway Machine Corp., 7I5El Ensor St.,
Baltimore 2, Md. 1 B
FREE REPORT: 809 Unusual, Successful

Businesses."" Box 122-ELB, Wheeling, llii-
nois.

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.

» » » EDUCATION & INSTRUCTION

MONEY BACK Guarantee—C.|.S.T.—The

World Wide Institute of Home Study
—34 global centres—240 courses—Engi-
neering, Electronic, Academic and Com-
mercial—send for your Free 100 page
copy of "Career Opportunities” today
—No salesman will call. C.1.5.T., 626 Gar-
den City Building, 263 Adelaide St. W.,
Toronto, Canada. -
HIGHLY-EFFECTIVE HOME-STUDY re-

view for FCC Commercial phone
exams. Free Literature! Cook’s School of
Electronics, P. O. Box 3608, Cleveland,
Ohio 44119

» BUILD IT-DO IT YOURSELF

AUTOMATIC WASHER Repair Manuals
on Norge, Hamilton, General Electric,
Hotpoint, RCA Whirlpool, Kenmore,
Westinghouse. $2.25 ppd. Major
Appliance, 13106 Caine Avenue, Cleve-
land, Ohio 44105.
PROFESSIONAL ELECTRONIC Projects—
Organs, Timers, Computers, etc.—$i
up Catalog 25¢, refundable. Parks, Box
1685, Seattle, Wash. 98125.
KILL TELEVISION Commercials. Com-
plete build yourself kit $2. Zak Nampa,
Alberta, Canada.

o « « 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-El, Olym-
pia, Washington. I
TAPE RECORDERS Hi-Fi Components.
Sleep Learning Equipment, tapes. Un-
usual values. Free Catalog. Dressner,
1523 Jericho Tpke.,, New Hyde Park-4,
N. Y.

KENT STEREO Tapes—over 2500 different

—all  major labels—free brochure.
Stereo-Parti, 1816-AY Terrace Way, Santa
Rosa, California.

e o o RADIO & TV
BEFORE YOU Buy Receiving Tubes, Test

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., 449-L Jericho
Turnpike, Mineola, N. Y.
McGEE RADIO Company. Big 1965 176
Page Catalog Sent Free. America's
Best Yaiuves, Hifi—Amplifiers—Speakers—
Etectronic Parts. 1901 McGee Street,
Dept. El, Kansas City 8, Missouri.

TY TUNERS rebuilt and aligned per manu-

facturers specification. Only $9.50. Any
make UHF or YHF. We ship COD. Ninety
day written guarantee. Ship complete
with tubes or write for free mailing kit
and dealer brochure. JW Electronics,
Box 51K, Bloomington, Indiana. L.
DIAGRAMS FOR repairing radios $1.00.

Television $2.50. Give make model.
Diagram Service, Box I151El, Manchester,
Conn. 06042.

7" TV TEST Tube—$6.99. Tubes—éI46—
$2.95; 6211(12AU7 equiv.) 3%¢, 3 for §I.
Germanium diodes, tested, equiv. IN34,
IN&0 etc., 30 for $I. Tophat silicon rec-
tifiers, 750 MA—~—1000 piv 75¢. Transistors,
tubes, resistors, condensers, etc., bargain
priced. Free catalog. Arcturus Electronics,
Dept. EIL, 502-22nd St., Union City, N. J.
07087.
FREE ELECTRONICS Catalog. Tremen-
doys Bargains. Electrolabs, Department
C-Sél_A_E._HewleH’, New York |§557.
KITS, DIODE Radio $1.25, Audio Ampli-
fier $1.50, Transistor Radio $3.50, Wire-
less Transmitter $5.50. Lectronix, Box 42,
Madison Heights, Michigan. ] 3
10 DISTANCE CRYSTAL Set Plans—25¢;
20 different—50¢. Includes Transistor
experiments, catalog. Laboratories,
1131-K Yalota, Redwood City, California.
RADIO & T.¥. Tubes—33¢. Free List.
Cornell, 4213-15 University, San Diego,
Catif. 92105. -3
75 SCHEMATICS, PROJECTS; Radios To
Binary. §1.00. Tattershall, Hamilton,
Mo.

o » » INVENTIONS & INVENTORS

INVENTORSI 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
Bro#erage, 79 Wall Street, New York 5,
N Y

o o o DETECTIVES

DETECTIVES—EXPERIENCE Unnecessary.
Detective Opportunities. Write,
Wagner, B-125 West 86th, New York 24.

s » s MUSIC

ACCORDIONS, GUITARS, Band Instru-
ments! Save !. Famous makes, free
home trial. Easy terms. Trades. Free dis-
count catalogs. Mention instrument.
International Music Mart, Dept. EL-I5,
5535 Belmont, Chicago 41. L B
DISCOUNT RECORDS—AII Labels—Free

List—Write Ciliff House, Box 42-D,
Utica, N. Y.
s o o« ROCKETS

ROCKETS: IDEAL for miniature transmit-

ter tests. New illustrated catalog 25¢.
Single and multistage kits, cones, en-
gines, launchers, trackers, technical in-

formation, etc. Fast service. Estes
Industries, Penrose 13, Colorado.

« « o PERSONAL

BORROW $1.233 AIRMAIL! Repay $54

for twenty-nine months. State licensed.
Postal Finance, Dept. 88A, Kansas City |,
Kansas.

* o o MISCELLANEOUS

WINEMAKERS—MAKE Strongest Brews

Yourself! Booklet of Formulas, $2.00.
(Supplies, Hydrometers, Equipment
Headquarters.) Research  Enterprises,
29-85 Samoset Road, Woburn, Mass.
TREASURE, GOLD, Silver, Relics. Find

them with new 1965 models. Free infor-
mation. Rayscope, Dept. I-L, Box 715,
North Hollywood, California. .
HYPNOTIZE SECRETLY, cleverly, one

glance . . . or money-back. $2. Elton's,
Box 18223-E2, Indianapolis, Indiana, 46218.
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Continued from page 63

Once you do pick up your target, vou can
check the ID in two ways. Best bet is to listen
for Doppler frequency shift; i.e., use your
marker as BFO and check whether the result-
ant audio note varies (see DR. DOPPLER’S
STRANGE EFFECT, Nov. '64 El). Or you
can turn off the marker and replace it with
the SW receiver’s own BFO.

Mystery Story. Report circulated last
spring via R. Sweden’s DXcast said Deutsche
Welle (the Voice of Germany) was planning
a relay in Portugal. R. Sweden since has been
besieged with queries regarding same, we
suppose, but we decided to go straight to the
source. We took pen in hand and asked DW
whether a Portuguese relay was a possibility.
With the note went a reception report.

About a month later we received a copy of
DW’s new program quarterly, Hello Friends,
though no answer to our question. In another
couple of weeks came a second program
schedule—this one of the pocket variety in-
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LARGE, SELECT STOCK!

@ Every tube tested in our own laboratory for mutual conductance

and 1ife test.

We guarantee FREE replacement tor one year of any tube purchased
trom us which fails to function etficiently under any or all operating

conditions. Prompt refunds on any defective merchandise
Advertised tubes not necessarily new, but ma;
factory seconds or used tuhes—each ctearly so marked

6WEGT
5X4

7v4
724
12A8

5

Jan Surpius Tubes

S

P

for

ASSTD

y be electrlcally per-

raz 1
7X7/XXFM
12

HUNDRED
24A

ANY TUBE LISTED f

tended especially for North American lis-
teners. Again, there was no mention of that
Portuguese relay. Latest mailing from DW
is still another schedule, accompanied by a
second one in German. And you've guessed
it—our query was ignored again.

Single Sideband. SSB—which began with
amateur and experimental stations, then
spread to all international telephone circuits
not equipped with scrambled speech—now
threatens to swamp the entire utility field.
Latest to go SSB are all USAF international
channels, most important of which are
6730.5, 6738, 11228 and 15016 kc. Here
you will find such rare catches as AFDI14
(Ascension Island), AJIM2 (Keflavik, Iceland)
and Lajes (Azores).

This move to SSB certainly is not good
news for many DXers. For one thing, single
sideband requires two different tuning opera-
tions. You first must locate the channel, then
tune the modulation with your BFO. Further,
since many low-priced short-wave receivers
don’t have a BFQ at all, you’ll have to add

one, or you're a gonner. §

DEPENDABLE, FAST SERVICE!

SPECIAL PURPOSE
and INDUSTRIAL
TUBES

AT SPECIAL SAVINGS!
Type
0A2
0A3
0A4
0B2
0B3
oc3
oD3
202
2E26

4X150A
New

5R4GY
[FELFY
218
304TL
416B
5329
750TL 32.00
807, 1.00
8IIA New 3.95
815 2.50
8298 7.00

SINCE 1957

Type Price
872A
884
885
954
955
957
2050
2051
5643
5654
5686
5687
5703
5725
5726
5751
5763
5814A
5879
5881
6146

DEAL

1.95
115
8.00
35.00
18.95
.50

DEAL

Other ‘Mail Order Tube

MICRO
EVERY

A FAIR

Not Connected With Any

Co.

ALL TUBES SENT POST.
AGE PAID. Please send
35¢ handling for orders
under $5. Send 25%
dep. on C.0.D. orders.
Send approx. postage
on Canadian * and for.
eign orders.

832 3.00 | 6159

832A 5.50 | 6201

866A 2.95 | 6900
EXTRA SPECIALS:

6/12 voit VIB 89¢
6/12 volt New VIB $/.49
50 watt 25K Sprague Resistors 30¢

wriTE oept. RB FOR OUR FREE
COMPLETE LIST OF TUBES &
SPECIAL PURPOSE TUBES

P.0. Box 55 Park Sta.

ELECTRON TUBE CO. Paterson 3, N. J.

January, 1965 121
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AMERICAN BASIC SCIENCE CLUB’S

‘Q&:&

TROUBLE SHOOTING WITH THE SIGNAL TRACER

YOU GET A VALUABLE
ELECTRONICS LAB

Containing parts by RCA, MALLORY, PYRAMID,
GE, CENTRALAB, STACKPOLE, TRIM, CiNCH and
other reliable manufacturers. Retail valve of

ports alone 3s MORE THAN 25 DOLLARS

PLUS A COMPLETE
ELECTRONICS COURSE

You REALLY LEARN ELECTRONICS. The
progressive *‘learn by doing’’ American
Basic Science Club system is the
EASIEST, MOST THOROUGH and MOST
EXCITING woy to a solid background
in electronics. Basic enough for hegin-
ners . . . rewarding enough. for experts.
NOWHERE ELSE is a course of this
scope available at this LOW PRICE!

ENTHUSIASTIC MEMBERS WRITE:

“*basic prlnclphl unforgettably

learned'’ .

1t s only nftzr having completed the expert-
ments in your kits that I can say I have truly
and unfergettably learned the baslc prineiples
of electronics. JOHN R. KANIA, 2 Berkeley
Ave., Yonkers 5, N, Y.

“your kits are Interetting and

rewarding’’

I am an electronfes student in the Alr Forco
and find your kits interesting and rewardinz.
We have not covered anything in the schuol
that you have not covered in the kits. JOHN
8. DILL, Keesler Afr Force Base, Biloxi,
Miss,

‘‘far ahead of Mand toking

another course®’ . .

A frlend of mine iz taklnx a correspondence
course in electronics, and I have learned more
from your first two kits than he has in
twenty lessons. RAY P, BILODEAU. 139
Exchange 8t.. Leominster, Mass.

*'the number of nnnph presented

is amozing*’

Your kits oﬂer a range of experiments
usually performed only in the better high
school and college laboratories. The number
of concepts presented. snd the clarity and
conereteness of thelr deselopment is amazing.
R. M. HELM, Professor of Physics, Eist
Carolina College, Greenville. N. C.

122

1st KIT— DC AND AC CIRCUITS
Equipment for 26 Projects Including:

e Electroscope e Electromagnetic Relay e Galvanometer

e AC Buzzer e Magnetizer and Demagnetizer e Solenoid
Coin Tosser e Safety AC Power Supply with Isolation
Transformer,

ELECTRONICS LAB and RADIO COURSE

" o Allthe Equipment for 65 Exciting Projects, /nc/adm
. \ 3 Tube Short Wave Radio, DC Power .S'app/y,
: M/cropbone and Audio Amplifier, Signal Tracer-only

COMPLEYE
LAS AND
COURSE

Get it All in One Complete Shipment —
or Divided into these 4 Monthly Kits

Subjects Covered:

® Electron Theory

e DC and AC

® Electro-Chemistry

e Transtormer
Principies

¢ Inductance

FREE with 1st Kit — Surprise ‘““Mystery Box"'

2nd KIT — RESISTANCE, CAPACITANCE AND RECT{FICATION

Egquipment for 18 Projects Including:

e Strobe Light - variable puise Neon Lamp ‘“‘freezes’’ the

motion of vibrating or rotating objects and checks RPM

e Thermocouple e Wheatstone Bridge (measures resistance)

e Extlnction Voltmeter @ DC Power Supply (Transformer,

(\:’Ia:uu;n) Tube Rectifier and 20-20 mfd. Capacitor Filter
reui

Subjects Covered :

e Ohm’s Law

o Rectification

® Resistance

® Neon Glow Tubes
e Capacitance

e Fliter Clrcuits

FREE with 2nd Kit — Electric Soldering Iron

3rd KIT — AMPLIFIERS AND OSCILLATORS

Eguipment for 14 Projects Including:

e Two Stage Amplifler e Capacitance Burglar Alarm
e Proximity Detector e Variable Frequency Ripple Tank
Wave Generator (Produces standing waves, nodal lines,
ete. Invaluable in understanding wave theory) e Code Prac-
tice Oscllilator.

Subjeets Covered :

® Vacuum Tube
Amoplifiers

e Frequency and
Wave Lenoth

e Wave Theory

o Oscillator Circuits

FREE with 3rd Kit—"‘Steps to a Ham License' Manual

4th KIT — AUDIO AMPLIFICATION AND RADIO

Equlpment for 7 Projects Including:

e Short Wave and Broadcast Radios (3-tube regenerative.
Uses 115V AC house surrent. Complete with Headset) e Car-
bon Microphone and Two Stage Audio Amplifier e Radio
Transmitter @ Signal Tracer and Continuity Tester (vatuahie
trouble-shooting tools).

Subjects Covered :

o Audio Amplitiors
® Radio Theory

® Regen. Circuits
e Tuning Circuits
e Signat Tracing

FREE with 4th Kit — Radio-TV Service Manual

ALL FOUR KITS IN ONE SHIPMENT ONLY$|7rosrpA|D

OR—YOU CAN GET THE FOUR KITS, ONE A MONTH
SEND WITH  PAY PLUS COD POSTAGE
omvszoocoupou o~n$39 ON RECEIPT OF EACH KiT
ALL SHIPMENTS ON 10 DAY APPROVAL.
YOUR SATISFACTION OR YOUR MONEY BACK.

WE KNOW YOU willL BE AMAZED AND DELIGHTED.
USE THIS ‘'NO RISK'* COUPON FOR EITHER PAID IN FULL OR MONTHLY PLAN

AMERICAN BASIC SCIENCE CLUB, Inc., 501 E. Crockett, San Antonio 6, Texas

l [ Send me ABSClub’s Electronics Lab in four kits — one a month. I enclose $2.00
and will pay $3.95 plus COD Postage on arrival of each kit. I understand that

l all kits will be on 10 day approval with full refund guaranteed and also that

i

I may cance! unshipped kits at any time without obligation. I

[] Send mo ABSClub’s Electronics Lab (all four kits) in one shipment. l
$17.80 full payment, postage paid -to me. I understand that this will be on a |
I

10 day approval with full refund guarantoed.
ADDRESS

Cl’I‘Y and STATE

1 enclose

Electronics Illustrated
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EXCITING!
Now for a Real Joh in
e oo | Spacean Missile

S [/ Electronics
o ‘ FR

S

NEW! DIFFERENT!

Men 17-35...Prepare

OM RADIO TO ROCKET ELECTRONICS

By 5 g L /  Front Pages have been full of stories about “Men in Orbit” and
£ S “Quter Space Race.” With headlines about Vanguards, count-downs,
To. i foi, EARN €000 MONEYiatsF i launching pads, the miracles of ELECTRONICS IN SPACE are exciting

industry. DeVry’s modern training pro- the Free World.

vides ] thorough Es'°““u“'“gk.'|'|' s But there is BIG NEWS on the “Help Wanted” pages too! The Space
e e e vancoaledicad Age has touched off another wave of opportanity for trained men in
tion or previous technical experience Electronics_jobs ranging all the way from Radio and Television to
at the start.t_wneﬂ;zr you prepare in Communications, Radar, Broadcasting, Automatien, Industrial Electronics,
yourgspareltimejatghiomeNorain. oug Missile Work, etc. Yes, “Electronics” today spells OPPORTUNITY IN
CAPITAL LETTERS.

well-equipped Laboratories, Devry

helﬂs_y'ou become a well-trained

e e adyAtor adiealkeareich “What does that mean to me?” you ask. Just check yourself. Are you
17-557 Are you handy with simple tools? Can you follow step-hy-step
instructions? Are you ambitious enough to invest a few hours of your spare
time each week?

If your answer is “Yes,” then when you are trained Electronics may he your
AND KEEP path to better living, money, excitement, more security, future. Here's more
VALUABLE good news: you don’t need to leave home or quit yous present job—to prepare

for many of the opportunities Electronics offers. DeVry's SPARE TIME program
is an answer!

CONTINUOUS EMPLOYMENT and COUNSELING SERVICE

DeVry’s 33 years in Electronics training has won us wide and respected contact

with many key placement people in the industry. Thus, when you become a

DeVry graduate you are, from then on, entitled to our highly effective Counseling
and Employment Service.

o If you are subject to military service, we have valuable

DRAFT AGE? information for you.

\

! TURN PAGE FOR MORE FACTS...

You build the 5-inch
streamlined commercial .
Hansistorize, porat DeVRY TECHNICAL INSTITUTE
4 meter above. This test & WA 4141 Belmont Ave., Chicago, lllinois 60641, Dept. El-l-V
equipment is similar in -
every way to the latest
design used on today's
jobs — with function
grouped controls and
meter scales coloi-keyed

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

; [ Space & Missile Electronics O Communications

}\gut;':u lI)(::: lthllnsavrakllunailse O Television and Radio O Computers

equipment; you'll use it O Microwaves O Broadcasting

both in yo'ur trainiag and {1 Radar ) {3 Industrial Electronics

on the job. [ Automation Electronics [ Electronic Control
Name._. : Age
Address_ Apt
City___ Zone State

[J Check here if you are under 16 years of age.
Canadian residents: Write DeVry Tech of Canada, Ltd.
970 Lawrence Avenue West, Toronto 19, Ontardo

www americanradiohistorv com
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Get Your Training From DeVry

PREPARE FOR A VARIETY OF GOGD JOBS

Hundreds and hundreds of companies in the vast Electronics industry are
on the lookout for trained technicians. They seek men to help build, test,
install and service a wide variety of Electronic devices. To men with skill in
Electronics, these firms offer GOOD-PAYING JOB OPPORTUNITIES, such as
those shown below . . . and others.

What's more, the trained man can start his OWN BUSINESS in Electronics,
when he has all the advantages of preparing the DeVry way.

Why not see for yourself how YOU may get ready with DeVry's help to enter
and prosper in Electronics . . . one of history's fastest-moving fields! Mail
the coupon now.

WHAT SOME DeVRY TECH GRADUATES ARE DOING

Edward Hahn, illinois, was a laborer. Now he is an Electronic Senior Engineer with the
Martin Company, a large producer of missiles,

Dale L. Gawthorpe, lllinois, left a clerk’s job to take the DeVry program. He is now
enjoying his work with automatic pilot equipment at Sperry Phoenix Company.

Charles Morlshita, Oregon, worked as a farmer before taking DeVry's training. Now he
builds and tests equipment at Lockheed’s Space and Missile Division,

Gerald R, Borner, Washington, has found his DeVry training a valuable aid on his job
as Radar Technician in Boeing Airplane Company’s Aero Space Division.

A FEW CF THE MANY JOB OPPORTUNITIES!
- un

COMMUNICATIONS

SPECIALIST TELEVISION
o=
o
gl
MAKING Ta==s
RADAR AUTOMATION  ELECTRONIC DEVICES

ot — — — — S —— S aan S i e e o — T —— — o —

No
Postage Stamp
Necessary
If Mailed in the
United States

Postage
Will be Paid
by
Addressee

BUSINESS REPLY MAIL
First Class Permit No. 4148, Chicago, Il

DeVry Tech

4141 Belmont Avenue
Chicago, lllinois 60641
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A RAMRE VIEW! Thiz nside vev
of a ballistic nissle is seldon
seen by a civiiian. W's a sizh
that greatly impressed Mr
Lafeber.

ELECTRONICS — TEE HEART OF
THE MISSILE! The wiring in mis-
sile cevices soan cemes clear ic
a Devry Tech mar Lecause he
learns basic circuis by use of
the *‘Electro-Lab”, 3 trammg
methyd that helps speed wf
learning.

DON'T DELAY
MAIL TODAY!
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