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Don’t cut your training short

NRI PIONEERED ‘‘LEARN-BY-
DOING’” TO MAKE TRAIN-
ING FASCINATING, FASTER

Tomake yourhome-studydiploma
a true symbol of knowledge—to
have a thorough understanding
of electronics—you must learn
with your hands as well as your
head. You must create, experi-
ment, explore. discover. How? By
combining NRI's *“‘bite-size,"" pro-
grammed lesson texts with NRI
training equipment that remark-
ably brings to life the theory and
practice you read about. NRI
pioneered and perfected this on-
the-job technique of training at
home and combined it with lesson
texts as direct and well-illustrated
as 50 years of teaching expe-
rience can make them. Together,

50 YEARS OF LEADERSHIP

they make Iearning'Electronics
an exciting adventure . . . a fast-
moving flight to fulfillment.

Whatever your need . . . whatever
your education . . . the best way to
train at home is the practical,
thorough NRI way. Select the
field of most interest to you. Then,
step-by-step, absorb new knowl-
edge. Prepare yourself com-
pietely for a new career, part-
time earnings, a source of retire-
ment income or a new hobby.
Before you consider any home-
study school, investigate NRI's
extensive list of training plans
and practical. interesting learn-
ing methods. Mail the postage-
free card now for the NRI catalog.
No salesman will call. NATIONAL
RADIO INSTITUTE, Washington,
D.C. 20016.

IN ELECTRONICS TRAINING

WwWw americanradiohistorv.com
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1958...the RCA Radio-Phone Series
1959...the RCA Mark Vil
1963...the RCA Mark Vil

and now 1964...

THE NEW RCA MARK NINE

the latest and greatest RCA CB radio of them all

NEW! Combination “S” Meter |
" and Relative RF Output Meter |

1
“S" Meter indicates the relative 1
strength of incoming signal in “S” |
| units. RF Output Meter (EQ) indi- '
cates relative strength of the sig- 'l
nal being transmitted. |

NEW! Spotting Switch

Permits precise manual tuning of
receiver without use of receiver |
crystals. Receiver can be tuned
{or “spotted”) quickly to any in- |
coming chiannel. This means, when J
you buy crystals for extra chan-
nels, you can (if you wish) omit I
the RECEIVE crystals and buy only
TRANSMIT crystals.

— . AHJ
. RCA, a pioneer in the development of citizens’ band ] = B hE
radio, has been providing quality equipment since the NEW! External Speaker Jack
inception of the Class D Citizens' Radio Service in | Letsyouconnectanexternal speak-
- 1958. Now, these years of experience culminate in e F0Ttfek Sk, SO i i o e
J the great new RCA Mark Nine. be heard in remote locations. |
i e PR -y - e S AR 3
Get all the Facts Before You Buy.
Mail Coupon Today. Paste on 4¢ Post-Card
T e N = = m
| RCA ELE.C'IRONIIC COMPONENTS AND DEVICES ‘
= 9 fixed crystal-controlled TRANSMIT/RECEIVE channels, separafely controlled | Commercial Engineering Dept. 1134w !
= All-channel continuously tunable receiver : S TR e Yl !
= |lluminated meter and working channel indicator * Please send more information on the RCA Mark |
m Push-to-talk ceramic mike with coiled cord L 31 3475 { ARSICEIRSepe |
ACUNT | wame :
*Optional User Price | l
! Address__ —_— |
The Most Trusted Name in Electronics | |
| City _  Zone__ State |

®
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Profits That Lie Hidden .2

in America’s Mountain of & "’

P—INTE E

roken Electrical Appllances l

By J. M. Smith President, National Radio Institute

doing now. Do y

properly are mak
spare time or full

easily get into thi

HE COMING OF THE AUTO created a

multi-million dollar service industry,
the auto repair business. Now the same
thing is happening in the electrical ap-
pliance field. But with this important
difference: anybody with a few simple
tools can get started in appliance repair
work. No big investment or expensive
equipment is needed.

The appliance repair business is boom-
ing — because the sale of appliances is
hooming. One thing naturally follows the
other. In addition to the 400,000.000 ap-
pliances already sold. this year alone will
see sales of 76 million new appliances.
For example, 4.750.000 new coffee mak-
ers. almost 2.000.000 new room air con-
ditioners. 1,425.000 new clothes dryers.
A nice steady income awaits the man
who can service appliances like these.
And I want to tell you why that man
can be vou — even if vou don’t know a
volt from an ampere now.

A Few Exomples of What | Mean
Now here’'s a report from arl Reid of
Thompson, Ohio: "in one month 1 took in
approximately $648 of which $510 was clear.
1 work only part time.” And. to take a big
jump out toOregon, here's one from Oscar W.

And | mean profits for you — no matter who
you are, where you live, or what you are

over 400 million electrical appliances in the

homes of America today? So it's no wonder
that men who know how to service them

o Free Book telling how you can quickly and

ou realize that there are

ing $3 to $5 an hour — in
time! I'd like to send you

s profitable field.

_l:"-l. g W

’
Wikman of Rsloria: “1 ¢an’t do hard man:
ual labor. That's why 1'm more than thank-
ful for your appliance course. It actually
put me back on my feet. | started a full
time repair shop half-way through the
vourse and make as high as $30 some days.”

Don’t worry about how little you may
now know about repair work. What John ).
Pettis. of Bradley. Illinois wrote to me is
this: I had practically no knowledge of any
kind of repair work. Now | am busy almost
all my spare time and my day off — and
have more and more repair work coming in
all along. | have my shop in my basement.”

We Tell You Everything
You Need to Know

If vou'd like to get started in this fas-
cinating, profitable, rapidly growing field —
fet us give you the home training you need.
Here's an excellent oppor{unity to build up
‘a business of your own” without big in-
vestment — open up an appliance repair
shop. become independent. Or vou may pre-
fer to keep your present job. turn vour spare
time into extra money.

You can handle this work anywhere — in
a corner of your hasement or garage, even

on your kitchen table. No technical experi-
ence. or higher education is necessary. We'll
train you at home, in your spare time. using
methods proven successful for over 45 years.
We start from scratch — rell you in plain
English. and show you in clear pictures —
everything you need to know. Amd, you will
be glad to know, your training will cost you
less than 20¢ a day.

FREE BOOK
and Sample Lesson

{ think that our 32-page Free I3ook will
open your eyes to a whole world of new
opportunities and how you can ‘cash in”
on America’s “Electrical Applinnce Boom.”

I'll also send you a Free Sample Lesson.
1t shows how simple and clearly illustrated
our instruction is — how it can quickly pre-
pare you for a profitable future in this big
field. Just mail coupon, letter, or postcard
to me: Mr.J. M. Smith. President, National
Radio Institute, Dept.504-94. Washington 16,
D.C. (No obligation. of course — and no
salesman will call on you.)

J--_——-—-——_—__—_—_—_—_—'1
'l MAIL THIS FOR FREE BOOK and SAMPLE LESSON I
EARN WHILE YOU LEARN 1 " Mr J M. Smith. President m |
2 H NATIONAL RADIO INSTITUTE
with this APPLIANCE TESTER |  Depr.50d-34,Washington 16, D.C. |
— Yours at No Extra Charge | Pell ine how I cnn “cash in”" on the *Elec- . o 1 |
trical Appliance Boom."’ Send me vour ilius- N |
Your NRI Course comes complete | fraied FREE BOOK that outlines the whole . i
with all the parts to assembie a l NRi Course. tells what opportunities are - |
sturdy, portable Appliance Tester opent o me, answers my questions, describes Ol'l\\("yM” |
that helps vou earn while vou learn. | success of other ”“"“{’s;"t/\“"‘:’ "[::"‘l—‘h&é"g"o"; = |
Kasv-to-fol Also send me the Sk SAMPLI =
t:q:%(_:mt;)lleaw,m:“m:::l ":.el l§r::w l <0 | can see how clear and easy your instnic- = l
ri 'ht- E I’,o':n(e. § l:‘ = :" l tions are. | am particularly interested in:
gh‘. e myt mn"“‘l_y ror(ts. | [} Spare Time Eornings [ Business of My Own [] Betrer Job |
gerrcigispoorcon s ione el I understand there is no obligation on my part: |
na jiffy: find defects in house wir- l and no salesman will eall on me.
ing. measure electricity used by ap- l l
pliances; many other uses. Name. |
With this Tester you save t?me l Address l
and make money by doing jobs l . ;
quicker. making sure appliances | City .. Zone. .. State |

operate correctly nfter repairs. Accredited Member Notional Home Stody Coundl__

e e v e — —

—
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send for NEW FREE

CRYSTAL CATALOG
with NEW TRANSISTOR
OSCILLATOR CIRCUITS

| ]
Citizen Band Class "D” Crystals

CITIZEN BAND CLASS “D” CRYSTALS
3rd overtone — .005% tolerance — to s 95
meet all FCC requirements. Hermetically 2
sealed HC6/U holders. %” pin spacing. EACH
.050 pins. (Add 15¢ 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, 217.085,
27.105, 27.116, 27.125, 27.135, 27.165, 27.165, 27.175, 27.185,
27.205, 27.215, 27.225, 27.255.
Matched crystal sets for ALL CB units (Specify equipment
make and model numbers) _ -$5.90 per set

CRYSTALS IN MC6/U HOLDERS

SEALED 486 pin spacing — .050 diameter — .005%
OVERTONE tolerance
15 to 30 MC ._____ $385 — 30t 40 MC ..
$4.10 — 40 MC to 656 MC ... ..34.50 —

65 MC to 100 MC .........

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 KC $3.25.

Specify frequency. .05 pins spaced %" (Add
15¢ for .093 pins). __ —.—..$2.95 ea,

RADIO
CONTROL

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 3"
Pin diameter .093 Pin diameter .125

CRIA/AR bolders FT-171 holders
Pin spacing W~ Pin spacing 3"
Pin diameter .125 Banana pins

MADE TO ORDER CRYSTALS . . . Specify holder waunted
1001 KC to 1600 KC: .006% tolerance ... e $4.50 ea.
1601 KC to 2000 KC:..006% tolerance ... .$3.58 ea.
2001 KC to 2500 KC: .006% tolerance $2.75 ea.
2501 KC to 9000 KC: .005% tolerance
9001 KC to 11,000 KC: .005% tolerance

Amateur, Novice, Technician 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 excelglt 455 KC and 500 KC) ...............$1.25 ea.
Pin ing %" Pin di ter .093

Matched pairs __ 15 cycles $2.50 per pair

200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.25 ea.; 500 KC
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystais in
HEC15/U holders $4.50 ea.; Socket for FT-243 Crystal 1Sc ea.;
Dual Socket for FT-243 Crystals, 15¢ ea.; Sockets for MC-7 and
FT-171 Crystals 25c ea.; Ceramic Socket for HC6/U Crystals
20c ea.

NEW TWX SERVICE—48 HR. SHIPMENT
3 PLANTS TO SERVE YOU BETTER

& ORDER FROM CLOSER PLANT
TEXAS CRYSTALS

DEPT. E-9%4

1000 Crystal Drive

FORT MYERS, FLORDA

Phone 813 WE §-2109

TWX 813-334-2830
AND

4117 W. Jefferson Blvd.

LOS ANGELES, CALIF.

Phone 213-731-2258

TWX 213-737-1315

Division of

)

WHITEHALL

O
N
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MOSLEY'S
Communication Antennas-.--

MODEL UL-27
aee Depend able An Omni-Directional Vertical

Ground Plane Antenna which over-
shadows all other antennas of

Citilens Band similar type available

today. This antenna has an extreme
Antennas low angle radiation and a

complete revolutionary matching
system. These superior features
combined with the world famous
Mosley construction assures the
CB'er of an out standing antenna for

dependable communications.

M

MODEL SWL-7

for 11, 13, 16, 19, 25, 31, and 49 meters.

The SWL-7 is inexpensive 7-band

oee .Outstanding receiving dipole that uses little

space yet offers real

Short wave ““DX-Ability”’. This is a complete

antenna which is very easily
installed. The SWL-7 is resonant

Antennas over the full width of each of

the seven bands.

Inrequest of further information
pretaining to above antennas a’ ey f Z L - :7
write for literature code # @ ML

4610 N. Lindbergh Blvd. - Bridgeton, Mo. 63044

September, 1964 )
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FEEDBACK

from our readers

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

New York, N.Y. 10036

€ PEACEMAKER

Thought you might like to know how |
used that idea of yours for an electronic water
switch (July ’64 EI). My wife is always run-
ning the bathtub over and last time she did
it I got so mad she didn’t speak to me for a
week. Anyway, | put one of those switches
on the tub and she hasn’t stopped talking
since. Just thought you'd like to know about
how you help people out, like husbands.
Thanks a lot. fellows.

A.S.
Indianapolis, Ind.

We're sorry ubout that, A. S. We really
didn't mean to help you that much. Maybe
you could short the thing out when you want
10 quiet things down a little.

® NOT QUITE AOK

Although your article SEAT BELTS AOK
in the May 1964 EI does not mention it, |
am the designer and builder of the seat-belt-
safety system. | feel that I have not been given
due credit.

D. Stephen Toback
Pomona, Calif.
Now you have, Steve. AOK?

® DENTAL DILEMMA

Could you please include an article on
super-miniature transmitters. Also how to
build these tooth-size transmitters out of

standard components to operate on the stand-
ard broadcast band.
Stephen Southworth
Fort Atkinson, Wis.
Afraid we’re not quite reading you there,
Steve. True super-miniature transmitters (in-
tegrated type) are mostly industrial and mili-
tary and not in our field. Tooth-size BCB
radios? Well .

& BEGINNER

I enjoy your magazine very much but there
are a few abbreviations in it I don’t quite
understand, such as SWL, CB and DX. Would
you please tell me what these mean?

Jenell Braun
Fredericksburg, lowa

SWL: short-wave listener (or listening);
CB: Citizens Band; DX. distance. distant.
long-distance (reception).

@® JOKER

Your article on AWARDS FOR THE
HAM SHACK (July '64 EI) spelied out a
lot of awards hams can get, but you only
presented one side of the picture. What does
an OM like myself do when he finds himself
with so many awards there’s no room for
equipment?

H.P.
West Hartford, Conn.

Take up home movies.

{Continued on page 8|

Electronics Illustrated
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These Opportunity
Packed Fields
Need YOU!

Space & Missile
Electronics

Television & Radio
Microwaves
Automation Electronics
Radar
Communications
Computers
Broadcasting
Industrial Electronics

- A divod

.

DeVry Stands Behind Every Man It Trains

Count-down, blast-off, orbital communication! Back of every space-age
achievement is the magic of electronics. And back of most electronic
applications — in space, in the industrial plant, studio, or laboratory — is

the electronics technician. Thousands
DeVry Technical Insti
school that has trained
Employment Service through the years
with its practical Consultation Service,
lems he may meet, on his job, at any time.

tute since d
him. Yes, DeVry Tech backs him with continuing

of technicians have been trained by
1931 and back of each man stands the

of his career; DeVry backs him
helping him solve technical prob-
All this tops off DeVry’s prac-

tical training: at home in spare time, or full or part-time in DeVry’s

modern, well-equipped training centers in Chicago or Toronto. If you're
1;7-55, find out all that DeVry has to offer you in the exciting field of
electronics.

YOU'VE NOTHING TO LOSE, YOU‘VE MUCH TO GAIN! MAIL COUPON NOW!

oyl

-DeVry -.--Tops in Electronics
Chicago

September, 1964

of

| Home Study Council

- Toronto

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave,, Chicago 41, Iil., Dept. EI-9-U

Please give me your two free booklets, “Pocket Guide to Real Earn-
ings” and "Electronics in Space Trave!’; also include details on how
to prepare for a career in Electronics. | am interested in the following
opportunity fields (check one or more):

[J Space & Missile Electronics
E Television and Radio

Communications
Computers
Broadcasting
tndustrial Efectronics
Electronic Control

Microwaves
Radar
Automation Electronics

Name Age
Address - S —— e Apt-
City —_Zone State.

[} Check here if you are under 16 years of age.
Canadlan residents: Write DeVry Tech of Canada, Ltd.

2083 970 Lawrence Avenue West, Toronto 19. Ontario
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solid
state
reliability...

)

[
v @

s -AD§$

Cadre

(CB Transceivers)

Solid state circuitry means that Cadre CB receivers
can be bounced over rough roads in mobile installa-
tions; and can take plenty of rough use at base
stations and in portable field use.

Solid state circuitry means that Cadre transceivers
draw about as much power as an electric clock. Not
only do auto or marine batteries last longer, but
when batteries get low, Cadre solid state transaceivers
operate where others might not.

Reliability is only one reason why Cadre solid state
CB transceivers are your best buy. Performance is
another part of the story—plenty of transmission
punch on § crystal controlled-channels—long dis-
tance reception with the dual conversion superhet
receiver. And unwanted noise and adjacent channels
are effectively suppressed.

FOUR POWERFUL SOLID STATE 5-WATT, 5 CHANNEL
MODELS for every possible application—base station,
mobile, field. New Cadre 510-A—AC/DC 23 channel
manual tuning $199.95. Cadre 515 same as 510-A
fess manual tuning $185.00. Cadre 520 DC orly with
battery cable and mounting kit. For mobile and port-
able use from 12 volt batteries $169.95. Cadre 525
model 520 in portable pack carrying case with built-
in battery/power supply, recharger, AC cord and
telescoping antenna for complete field portability.
$249.95.

FULL POWER, 1.5 WATT HAND HELD RECEIVER CADRE
C-75 Solid-state throughout. Two crystal controlled
channels. Sensitive receiver, powerful transmitter
with one watt output to the antenna. $99.95. Re-
charger and set of (2) nickel-cadmium batteries.
$28.05. Cartridge for (9) penlite cells. $2.55.

? == e INDUSTRIES CORP, COMMERCIAL PRODUCT
Div. [1] ENDICOTT, NEW YORK [] AREA CODE 607, 748-3373.
Canada: Tri-Tel Assoc., Ltd., 81 Sheppard Ave. W., Willowdale,
Ont. Export: Morhan Export, 458 B'way, N. Y. 13, New York.

8

FEEDBACK

Continued from page 6
©® HONEST INJUN

I would appreciate any information you
would supply me concerning the honesty,
integrity and reliability of the majority of
TV repairmen. Or if this goes in the opposite
direction and there are more dishonest men
than honest in the TV business, I would like
to have this information also.

J. A. Misuraca
Garden Grove, Calif.
Who wouldn’t?

® INVERTED

An addenda to your article on European
tubes (THOSE EUROPEAN TUBE NUM-
BERS, July ’64 El) is how Europeans iden-
tify premium tubes. They just invert or mix
up the designation, so a tube like ECC83
becomes E83CC.

R. Sovereign
Grand Rapids, Mich.

® SOLD AT LAST

Although I don’t like to admit it, I’'m one

of those people who has always wanted a

ticket but never quite got around to taking
the test and getting one. Your article about
those first few hours on the air (A HAM’S
GREATEST THRILL, July '64 EI) has done
more to inspire me than anything I can re-
member. I'll probably be so nervous I'll end
up sending pig Latin the first time I fire up
the rig, but my course is clear from here on
out. It’s ticket or bust!

Richard Navara

Los Angeles, Calif. &~

Electronics Illustrated
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BUILD 20 RADIO

Reg. U.S.
Pat. Off.

only

The *Edu-Kit™”
rock-bottorm price. Our K

(1] "
PROGRESSIVE RADIO "EDU-KIT
IR ECEIVERS * Neo Additicnal Parts or Tools Needed
# SIGNAL TRACER
% CODE OSCILLATOR % Sold im 79 Countries
offers you an outstanding PRACTICAL HOME RADIO COURSE
de: .d to rl vl
u:r: :ADIO COURSE IN EVERY DETAIL
in a professional manner; how to
punched metal chassis as well as the latest development of Printed Circuit chass
and practice code, sing the Proo Cod'e 'o-cn af You will learn and practice

with the New s !
A Practical Home Radio Course
Now Includes * No Knowledge of Radio Necessary
% 3 TRANSMITTERS
* SQ. WAVE GENERATOR * EXCELLENT BACKGROUND FOR TV
% AMPLIFIER '8 SCHOOL INQUIRIES INVITED
% SIGNAL INJECTOR
YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE
o & Electronics Vechnicians, making
u will learn radio theory, construc-
using regular schematics; how to wire and solde
ce radios. You will work with the standard type of
You will learn basic ! lnc ples of radio. You will construct, study and work with
RF and AF amplifiers and osc ':'ttctor ers, test equipment. You will learn
tmub!'.hoo(mo. using the Progre e nal Fracer, Progressive Signal Injector, Progres-
Elutrom:s Tester, Square Wave uenerator and the accompanying

r the Novice, Technician and General Classes of F.C.C. Radio
Square Wave Generator, Code

¢ |learn how to operate them, You

and Ejectronics.

O

wilt recelve an excellent

required. The *‘Edu-Kit"" ll the
wil

Absotutely no previous knowl«iqc of
product of many ye. of tea X P CEdu-K pro-
vide you with a basic educahon ln Electronics and Radio, ny times the complet.
price of $26.95,_The worth more than the price of the entire kit

t background have successfully
7

g ht
(nnr you are inter- 9 coun-

gn
you cannot make am
allows you to teach youvul' at your own
o _instructor i3 _necessary.

radm kit in the world

ics training. The *‘Edu.

Therefore you construct,

in a closely integrated pro-
background in radio.
You then learn the
Then you build a simple radio. With this first

ular broadcast stations, learn theory, practice tenmg

and trouble-shooting. Then you build a more advanced radio, learn more advance

and technlques. Gradually, in a progressive manner, and at your own rate, you

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

professional Radio Technician.

Included in the ‘‘Edu-Kit'’ course are twenty Receiver, Transmitter, Code Oscillator, Signal
Tracer, Square Wave Generator and Signal Injector circuits. These are not unprofes-
sional ' “‘breadboard’’ experiments, but genuine radio circuits, constructed by means of
protessional wiring and soldering on metal ¢ s, plus thz new method of radio construc-

“ ry."" These circuits operats on your regular AC or DC house

EDU-KIT" IS COMPLETE

parts and instructions necessary to build 20 different radio and
each guaranteed to operate. Our Kits contain tubes, tube sockets,
aper dielectric condensers, resistors, tie strips,
Instruction Manuals. hook-up wire, solder,
nd switche et
materials, neludmg P
special tube e and instr i . You also receive a useful set of tool
professional etectric soldering iron, and a self-powered Dynamic¢ and Electromcs
Tester. The 'Edu-Kit" -also includes Code Instructions and the Prwreiliv' Code Osc
in addition to F.C.C.-type Ques!lons and Answers for Radio Amateur License trai.

) also receive lessons for servicing with the Progrenive signal Tracer and the Progres-
sive Signal Injecto Wigh Fidelity Guide and a Quiz Book. You receive Membership in
Radio-TV Club, free Consultation Service, Certificate of Me and Discount Privileges.
You receive all parts, tools, instructions, etc. Everything is yours to keep.

[ PRINTED CIRCUITRY |

At no increase in price, the “Edu-Kit"”
now includes Printed Circuitry. You
build a Printed Circuit Signal Injector,
a unique servicing instrument that can
detect many Radio and TV troubles.

The Progressive Radio *Edu-Kit’’ is the foremost educational
and is universally accepted as the standard in the field of elect
Kit'* uses the modern educational principle of ‘‘Learn by Doin
learn schematics, study theory, c trouble-shooting—all
gravm designed to provide an easily-

function, theory and w
set you will enjoy listening to re:

THE

You will receive all
electronlcs circuits,
variable, electrolytic, mica, ceramic and
d metal chassis,
, coils, volu e controls
you receive Printed

ted Circuit chassis,

{1 Send ‘‘Edu-Kit'" postpaid.
[] Send **Edu-Kit” C.0.D.

posited a conducting material which
takes the place of wiring. The various
parts are merely plugged in and soldered
to terminals.

Printed Circuitry is the basis of mod-
ern Automation Electronics. A knowl-
edge of this subject is a necessity today
for anyone interested in Electronics.
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Training Electronics Technicians Since 1946

o SOLDERING IRON
o ELECTRONICS TESTER

PLIERS-CUTTERS
ALIGNMENT TOOL

(R}
TESTER INSYRUC'\'lON MANUAL
HIGH FIDELITY GUIDE » QUIZZES
TELEVISION BOOK e RAD D10
TROUBLE-SHOOTING BOO
MEMBERSHIP IN
CONS\ILTATION SERV ICE o FCC
AMATEUR 1N

o PRINTED C CUI'\'HY

— -— —UNCONDITIONAL MONEY-BACK GUARANTEE

ORDER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7
1 enclose full payment of $26.85.

t will pay $26.95 plus pastage.
[ Rush me FREE descriptive literature concerning *“Edu- Kit.”

This revolutionary new technique of

radio construction i now becoming

popular in commercial radio and TV sets. NAMO ursi-naiaromauprmssepyme s A
A Printed Circuit is a special insu-

lated chassis on which has baen de- Address

[ SERVICING LESSONS |

learn trouble-shooting and
You

You will
servicing in a progressive manner.
will practice repairs on the ets
you construct. You will learn
and causes of trouble
and car radios. You will
use the rofessional Signal
unique St nal Injector and the dynamic
Radio & Electronics TVester. While you
are learning in this practical way, you
will be able to do many a repair Jjob for
your friends and neighbors, and charge
fees which w far exceed the price of
the *Edu-Kit.’* Our Consultation Service
ou with any technical problems

will help
you may have.

[ % of 23 pla w"“:
ury, Conn., writes: repaires
IQV':'II -en tor my friends, and made
money. T +Edu-Kit' paid for itself, [}

!o spend $240 for a Course,
} found your ad and sent for your

to work with Radio

puild Radic Testing (qu:um.nt en
joyed e minute ! worked with the
different kit the Signal Tracer works

fine. @ to let you know that |
feel proud of becommg a member of your
Radio-TV Clu

Robe L. Shu"
Huntington, W.
drop you a 'cw
ceived my Edu-K
that such a barg

1534 Monroe Ave.,
“Thought 1| would
to say that | re-
d was r.ally amazed
can be had at such
e already started re-
AN phonographs. My

re really surprised to see me

get into the nwmg of it so quickly. The
Trouble-hootmg er that comes with
the Kit is really eil, and finds !h’
trouble, if there any to be found.'

PROGRESSIVE EDU KITS” INC.
1186 Brocdwuy Dept. 556 AE, Hewlett, N. Y.

ATT: S. GOODMAN, M.S.

in ED., PRES.)

|
i LD |
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ALKING TIRE . . . Though it may not

speak your language, this big rubber
doughnut at Goodyear Aviation Products
chatters away to a recorder all the time it is
on a test stand. Time was when Goodyear
relied on an old-fashioned pressure gauge
and thermocouple to tell them about what a
tire was doing—as soon as it had stopped
doing it. Solution: a tiny five-channel FM
transmitter (left arrow) which, bolted to the
revolving wheel, is fed data by pressure trans-
ducer (right arrow) and four thermistors em-
bedded in tire. Put the whole rig together
and you’ve got an A-1 blabbermouth.

Swizzle Sticks? . . . Nope, but these new ca-
pacitors have a lot more in common with
the glass in our photo than you might sus-
pect. They’re actually glass capacitors, de-
signed for use in radar, telemetry and other
types of electronic equipment where high
quality and close tolerance can be extremely
important. Westinghouse, the manufacturer,
says the little fellows come through with
about all the stability you could want, despite
severe changes in environmental conditions.

10

Hello, Louie . . . Pinkerton, the outfit famed
for keeping a protective paw on bankrolls,
has added a new sheep to its fold: the New
York World’s Fair. But how do you go about
protecting the world’s most densely populated
mile—which the Fair, during periods of
peak attendance, represents? Easy, said the
Pinkerton people, and promptly set to work.
Nerve center of the company’s security instal-
lation at the fair is a communications panel
hidden away near the main entrance. Nixie
lights give quick-as-a-wink identification of
trouble spots, while some 60 two-way radios
(see photo) put headquarters within instant
reach of every member of the Pinkerton
force.

Electronics Illustrated
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What Job Do You Want

In Electronics?
Whatever it is, Cleveland Institute can help you get it!

Yes, whatever your goal is in Electronics, there’s a  use it! This ability makes you eligible for any of
Cleveland Institute program to help you reach it  the thousands of challenging, high-paying jobs in
quickly and economically. Here’s how: Each CIE Electronics. Before you turn this page, select a pro-
program concentrates on electronics theory as ap- gram to suit your career objective. Then, mark
plied to the solution of practical, everyday problems.  your selection on the coupon below and mail it to
Result . . . as a Cleveland Institute student you will  us today. We will send you the complete details. ..
not only learn electronics but develop the ability to without obligation . . . if you will act NOW!

First Class FCC License

Electronics Technology

If you want a st Class FCC
ticket quickly, this stream-
tined program will do the
trick and enable you to
maintain and service ail
types of transmitting
equipment.

A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Televi-
sion, Transistors, and prep-
aration for a Ist Class FCC
License.

This exciting program in-
cludes many important
subjects as Computers,
Electronic Heating and
Welding, Industrial Con-
trols, Servomechanisms,
and Solid State Devices

Mobile Radio, Microwave,
and 2nd Class FCC prepa-
ration are just a few of the
topics covered in this “com-
pact” program . . Carrier
Telephony too, if you so
desire.

Mail Coupon TODAY For FREE Catalog

1
Cleveland Institute of Electronics i
|

|

Here's an excellent studio
engineering program which
will get you a st Class FCC
License and teach you all

1776 E. 17th St., Dept. E1.53
Cleveland, Ohio 44114

Please send FREE Career Informa-
tion prepared to help me get abead in
Bl 5 . TR

How to Succeed
in Electronics

bout P Transmi e : [ g
o OECAMrans s CHECK AREA OF MOST A b4l YKo
sion and Broadcast Trans- INTEREST— M

mitters. [ Electronica Technology [ First Class FCC License
[] Industrial Electronics [ Electronic Communications
[ Broadcast Engineering [0 Advanced Engineering

Your present

Cleveland Institute | .. i S
- T, e |
of Electronics o, 1
£ £ City State. Zip.
1776 E. 17th St., Dept. EI-53 % el Approved for Veteran's Training under Korean GI Bill,
Cleveland, Ohio 44114 BT _ ELi63
Accredited Member
September, 1964 11
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...electronics in the news

Handy Dandies . . . It's getting so you need
the dexterity of a watchmaker to work in
some areas of electronics, though that’s not
quite the case if it’s a new ceramic micro-
transistor you’re handling. Since National

Semiconductor Corp., designed these real
microminiatures with long leads and rugged
housing, the gnat-size jobs can be picked up
and handled with the same equipment used
for ordinary transistors. Result: no need for
costly special handling techniques.

DC Again

Though some few
power lines in New
York Citystill carry
DC electricity, most
areas of the nation
forgot about Tom
Edison’s preference
for DC ages ago.
This installation
near Portland,Ore.,
however, proves
that direct current isn’t done for yet. Setting
the stage for an intensive DC research pro-
gram to be conducted by an agency of the
U.S. Dept. of Interior, the test center shown
here will help officials learn more about the
design and operation of DC transmission
dines. Heart of the setup is an extremely flexi-
ble power supply. With its eight towering
transformers and six rectifier columns
(shown), the supply will energize a five-mile
transmission line to obtain data on corona
and radio interference. The voltage? A mere
1.1 million volts. That very small speck at
the bottom of the photograph in the center is

MICRO TUBE FABULOUS LOW PRICES!

12

LARGE, SELECT STOCK!

and life test

& We Euarantee FREE replacement for one year of any tube purchased
from us which fails to function efficiently under any or all oPerating

conditions. Prompt refunds on any defective merchandise
® Advertised tubes not necessarily new, but may be electr
fect factory seconds or used tubes—each clearly so marke

0za 6.
1AIGT
7Q7
TXT/XXFMm
7v4

z4
12a8

HUNDRED
ASSTD

for

ically per-
d.

OEPENDA BLE, FAST SERVICE!

® Every tube tested in our own Jaboratory for mutual conductance
. .

SPECIAL PURPOSE
and INDUSTRIAL
TUBES
AT SPECIAL SAVINGS!

Type Type Price
0A2 872A 56.95
0A3 884 .80
0A4 885 .75
0B2 954 .20
oB3 955 .30
oc3 957 -30
oD3 2050
2D21 2051
2E26 5643
4X150A 5654

LS 5686
SR4GY e

614WA

oo ran | S8

304TL  35.00

4168 18.95 | 3726

5129 .50 | 78!

750TL  32.00 | 5763
5814A

MICRO

SINCE 1857

EVERY
DEAL
A FAIR

DEAL

1.95
§.15

ANY TUBE LISTED ¢

807

85
8298
832
832A
866A

t.00

811A New 3.95

2.50
7.00
3.00
5.50
2.95

P.0. Box 55 Park Sta.

ELECTRON TUBE CO.

Paterson 3, N. ).

5879
5881
6146
6459
6201
6900

EXTRA SPECIALS:
6/12 volt ViB 89¢
6/12 volt New VIB $(.49
50 watt 25K Sprague Resistors 30¢

wrITE DEPT. TEXN FOR OUR FREE
COMPLETE LIST
SPECIAL PURPOSE TUBES

Not Connected With Any
Other Mail Order Tube Co.

ALL TUBES SENT POST.
AGE PAID. Please send
35¢ handling for orders
under $5_ Send 25%
dep. on C.OD. orgers.
Send  approx. postage
on Canadian and for-
eign orders.

OF TUBES &

Electronics Illustrated
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Before you spend
hundreds of dollars
for hi-fi kits,

will you spend 5¢
for know-how?

Buy a 5¢ stamp and mail this coupon for
the free Kit Builder's Manual, the Fisher StrataKit
guide to high fidelity kit construction.

FREE! $1.60 VALUE! Protect your future in-

vestment in high fidelity kits. Mail this coupon The

for your free copy of The Kit Builder's Manual, Kit Builder's

the lavishly illustrated Fisher reference guide M i

! and StrataKit catalogue for the prospective kit anua
builder. The Kit Builder’s Manual tells you all ~——euiveee e

the basic facts you need to know about hi-fi

stereo kits, gives you useful technical pointers

and helps you avoid costly errors in buying and

building.

FISHER RADIO CORPORATION
21-40 44th Drive, Long Island City, N. Y. 11101

Name

Address

City. State

September, 1964 13
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studying antenna system in Tri-State's
electronics lab

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-
ical. 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 Jan.,

m. Mar., June, Sept. For Catalog and View Book,
write J. A. McCarthy, Director of Admissions.

|

AVAILABLE
COMPLETELY
ASSEMBLED
OR IN A
KIT FORM :
s V-

AUDIO-COLOR

Add visual excitement to hi fi or stereo system with AUDIO-COLOR
a transistorized unit that can be easily attached to your hi fi.

stereo, tape recorder . . . even most radios.

A moving panorama of color casts dancing images on a soft frosted

screen as the music piays. Brilliance of light reflects the various

volumes as it rises and falls with each beat of the music. AUDIO-

COLOR is simple to build . . . screwdriver and soldering iron are

all the tools you'll need.

Now you can see your favorite recordings or stereo tapes with

the AUDIO-COLOR . . . a real conversation piece for music lovers

and electronics enthusiasts alike.

Kit w/walnut finished Completely assembied unit in

cabinet......... . $39.95 wainut finished cabinet $49.95

Complate instructions included [ Shipped Railway Express
Collect—Send check or wmoney order to:

(‘()NAR Division of National Radio Institute, Dept. JE4C

3939 wisconsin Ave., Washington, D.C. 20016

14
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...elec tronics in the ne;;]

Atom Powered . . . Though it looks like
magic, it’s really a case of static electricity,
pure and simple. Shake the plastic container
and the beads inside stick to the plastic sides

as though glued there. But expose the gadget
to a radiation level of as little as 3 roentgens
per hour and the beads drop to the bottom.
A radioactive fallout detector, the device re-
lies on static electricity to hold the beads in
place. Radioactivity neutralizes the electro-
static field, causing the beads to fall.

Mighty Magnet . . . Winding this one your-
self could prove quite a challenge, consider-
ing that there are over 20 miles of wire in-
volved. The de-
vice, of course,
isn’t meant for do-
it-yourselfers. A
new supercon-
ducting magnet
by Westinghouse,
it delivers a mag-
netic field of some
100,000 gauss—
roughly 200,000
times the average
strength  of the
earth’s magnetic
field and some five
times the saturation point of conventional
electromagnets. Westinghouse says it knows
of only four magnets that can equal it, all of
which draw upwards of 1 million watts. Their
device, in contrast, needs nothing more than
an ordinary storage battery for power. And
even this is disconnected, once current starts

to ﬁow._@‘

Electronics Illustrated
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ERSATILE . . . 6 VDC, 12 VDC or
everyday 117 VAC powers EICO’s
Model 777 CB transceiver, and its pi-network
output matches most any antenna. The re-

——

-

@
o

S —

ceiver section uses dual-conversion IFs for
improved selectivity; the transmit section
comes complete with dummy antenna load
and ceramic microphone. Kit, $119.95;
wired, $189.95. EICO, 131-01 39th Ave.,
Flushing, N.Y. 11352.

Three in One . . . Take your choice of any
three frequencies between 200 kc and 3 mc,
plug the required crystals into the TC-3 oscil-
lator and you’ve got it made. A battery-pow-

ered RF oscillator supplied complete with
three crystals of your choice, the TC-3 can
be used anywhere a source of fixed-frequency
RF is required. Additional crystals, all fac-
tory-calibrated, are available from the manu-
facturer. $29.95. Texas Crystals, 2100 Crys-
tal Dr., Ft. Myers, Fla. 33901.

September, 1964

when it'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.

:\’/j MSOE

1 i NI T L P P P P L L L]
voun CA®

ms-217 1
MILWAUKEE

8 O '
1 MS SCHOOL OF ENGINEERING |1
1 Dept. EI-96¢4, 1025 N. Milwaukee St. 1
: Milwaukee. Wisconsin 53201 :
g Tell me about a career through residence study: g
1 [ Electronics field [0 Mechanical field 1
: [ 2-years or [] 4-years :
1 )
I Name —_— . Age.. ... ¢
1 L}
1 1
g Address. ... -~
1 1
1 City, State.emmemmmsacss o ommnoui s carassin <o ——— 10
hescsssssssssssssaceeseseeeesnad
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MARKETPLACE

Hybrid . . . AM/FM receivers have been
around for years, but Pilot’s R-707 is a stereo
receiver with a difference. For one thing, it
tunes both AM and FM and also has a multi-
plex circuit to handle stereo-FM broadcasts.
Then, too, its 70-watt (IHF) stereo amplifier
has power enough to raise most any roof you

have a mind to. And there’s still another
twist: the amplifier in the R-707 is solid-state.
The job measures a mere 6 x 17 15/16 x
14% in. Other features include a tuning me-
ter, an automatic stereo-FM indicator and a
front-panel stereo-headphone jack. $349.50.
Pilot Radio Corp., Yonkers, N.Y. 10700.

Keeps the Lid On . . . Shout as loudly as you
want but the modulation of the Escort CB
transceiver never will exceed 95 per cent. (A
built-in modulation limiter is the secret.) Its
rugged aluminum cabinet with reversible
mounting cradle and a 117 VAC or 12 VDC
transistor power supply mean operation any-
where. A tuned RF stage and two IF stages

give it a sensitivity of 1 microvolt for a 10db
signal-to-noise ratio; a triple-function panel
meter lets you monitor every aspect of its
operation. $229.95, complete with two crys-
tals. Pearce-Simpson, Inc., 2295 N.W. 14th
St., Miami, Fla. 33135.

e ]

Fawcett Building '
Greenwich, Connecticut 06830 I

The coupon below is your ticket

to the very best in hobby electronics

—issue after issue of feature articles

and construction projects certain to interest
every electronic hobbyist, be he ham, CBer, SWL,
hi-fi buff or general experimenter: Why not take
advantage of this easy way to subscribe? Just fill

I YES! ! wont to toke odvontoge of your special

get-ocquainted offer. Please enter my subscripfion'

| \FRECL in the coupon and drop it in the mail.
[J 1 enclose $2.98 ] Bill me later I

I [ New order 1 Re-order '

I INAMEY 8 O - ,

| ADDRESS R

o $2.98

only

I
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NOW!
it prl“ |
you ean .Hnrd.

s 2

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD -8
'HOME TRAINING!
BETTER...Training that is proved and tested e
in Resident School shops and <
laboratories, by a School that is x93 O TR .
the’ OLDEST and LARGEST of > .
its kind in the world. . 0
MORE COMPLETE... You learn ALL PHASES of ] :

Television-Radio-Electrouicy. ; ® B )
LOWER COST... Other schools make several courses ol - =
out of the material in our ONE N _.
MASTER COURSE. . . and you ! i
pay more for less training than
you get in our course at ONE y 5 00
LOW TUITION' # :
> e DED
= } 3 O » »
<} ﬂf
. ‘; - OLO
; ; ’
b . - - P J ,'. *. (# - P A D 0 D

TOP PAY...UNLIMITED OPPORTUNITIES THESE TWO FREE
LIFETIME SECURITY CAN BE YOURS! BOOKS TELL HOW

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay—in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects. ND FOR

NATIONAL SCHOOLS SHOP.METHOD .. ] ; -
HOME TRAINING, with newly added YOU GET. CTu ON 10U
lessons and equipment, trains you in ® 19 Big Kits—YOURS TO KEEP!
your spare time at home, for these un- ® Friendly Instruction and Guidance
limited opportunities, including many e Job Placement Service
technical jobs leading to supervisory e Unlimited Consultation
positions, e Diploma—Recognized by Industry
e EVERYTHING YOU NEED FOR
SUCCESS!

YOU LEARN BY BUILDING EQUIPMENT
WITH KITS AND PARTS WE SEND YOU.

Y National School includ
thoc;Jrrougha IPrnaacvicalc ?rzizlncg]ou;soeu InLcElZ\Rel\j IMPORTANT oda
BY DOING! We send you complete stand- SEE OTHER SlDE A PO

ard equipment of professional quality for
building various experimental and test
units, You advance step by step. perform

more than 100 experiments, and == === e ems awe o= o = mmoie e——AE—E—_——
B T e

;Eb:eei‘;l ﬁ;clbnjglednem Txop';;“';g: CUT OUT AND MA". THlS CARD TODA}!’ACTU:m
charge. W i ~ ,‘.

EARN AS YOU LEARN. We'lll Yes, | want to make more money in Electronics.
show you how. Many students| TV-Radio. Send me your FREE Fully-Hiustrated

pay for their course—and more,
while studying. i

o BN O U | RUSH TODAY—NO POSTAGE NECESSARY

Opportunity Book and Actual Lesson today.

ELECTRONICS TELIVISION RADIO

APPROVED FOR - 'g §
Gl TRAINING . ISIEIY 'f

s Name —— Age
‘,‘:’(~.‘ 1'«»?4:\_ ) 1

M I Address - _
ACCREDITED |
MEMBER | 5 ; s
: ity — —. Zone tate.

[0 Check here if interested only in Resident Training at Los Angeles. RaY-84
Veterans: Give date of discharge

World-Wide Training Since 1905
Write to Dept. R4Y-84
4000 So. Figueroa Street
Los Angeles, California 90037

NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART

www americanradiohistorv com
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SUCCESS IS THEIRS;
IT CAN BE YOURS T100!

| cannot praise

N.T.5. enough.

I've just gradu-

ated and al-

ready | have

- started repair-

ing radios and servicing TV's

... At 53, I'm starting a new

life and my diploma from

National Technica! Schools is
my proudest possession.

William E. Eckenrod

Thanks to
N.T.S. | have a
business of my
ownrightin
my home.
. have paid for
all my equipment with money
earned servicing TV sets. Yes,
N.T.S. gave me my start in
television, Louis A. Tabat

— POSTAGE WiILL

USINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

Be a MAS'I_'ER_'I'ECHNICIAN 1]

Only N.T.S. offers you ALL 8 PHASES in
ONE MASTER COURSE

As field direc-
tor of Berean
Mission Inc., |
have complete
charge of our
radio work. vd £
With the expert advice and
training | am receiving from
you | can do my own repairs
on our recorders and P.A.
systems, besidés keeping our
radios going. My training
from N.1.S. helps keep us on
the air. | feel privileged to
be a member of such a fine
institution,

Rev. Enoch P. Sanford

=

e

I have a TV.
Radio shop in
Yorkville, 1li- -
nois, about 4 i
miles from my IHI
home, and it 0%
has been going real good.
| started part-time but | got
so much work that | am
doing it full-time. Thanks to
National Technical Schools.
Alvin Spera

BE PAID BY —

| ALL 8 PHASES 1)

PHASE }

Brow in nurnbe,

technicians. M" teng
and repajr offer
big OPportunitjes.

::MSE 2

DI0—am ¢ 3
Radios ip homes,Mcars
schools, ay) need expert

PHASE 3
- INDUSTR{51,
ELECTRONICS
OMputers, Pay,.
Processing mac:ines
Elqclromc Controls, '
Uided Missije Systems
E::C;Iew.ﬁelds where
lectionic.
vital rofe, S

;gnsz 4
UND SYSTEMS
New Popularity of Hi-Fi.
iSnt;;e?,A as well a5

Strial soung
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MARKETPLAGE

Meter Guard

No longer need the
delicate movements
of the Model 120
and 120M VOM’s
remain prey to ram-
paging transient

ly designed silicon
varistor protects
these volt-ohm-milli-
ammeters from over-
loads of up to 1,000
times. Burned-out movements, bent pointers
and similar overload injuries will become
nothing more than dim memories of bygone
VOM’s. These meters have 61 ranges and
large-size scales to cut down on eye strain.
$47.95 and $56.95. Precision Apparatus,
Inc., 80-100 Cooper Ave., Glendale, N.Y.
11227.

TV-Top Antenna Control . . . A transistor-
ized antenna rotator will save a lot of running
up and down ladders. Instead of making hair-
line antenna adjustments for top-notch color
TV and stereo-FM reception the hard way,
let your fingers do the climbing with the
C-225 Tenna-Rotor. The C-225 looks much
like a small desk clock and makes even less
noise. Constant synchronization between in-
door control and roof-top motor assures pre-
cise antenna orientation at the turn of a dial;

an instantly reversible motor resists corro-
sive outdoor living with stainless-steel-plated
parts. Magnetic brakes and a lifetime factory
lubrication make for smooth operation.
$59.95. Alliance Mfg. Co., Inc., Alliance,

overloads. A special- |

In any CB application . . .
you'll outperform ‘em all with a

MESSENGER,

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

“PERSONAL MESSENGERS”—Com-
pact, hand-held 100 milliwatt or 115
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% Walts. .. ... $129.50 Net

“SMESSENGER"”; “MESSENGER TWO”
™ ‘ For mobile, base station. High
efficiency makes full use of maxi-
» | mum allowable legal power. Excel-
» lent receiver sensitivity and selec-
tivity. Automatic ‘““squelch” 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 HII'"—Everything
- you want in a CB transceiver—a

husky signal, extreme sensitivity,
' Y razor-sharp selectivity—and com-
[\ Ve i 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 Hi.. ... $189.95 Net
Cat. No. 250-823
117 VoIt AC Power Supply....$ 29.95 Net

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

Distributor

Salesmen in
National Survey!

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

Ohio 44601.
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LEARN

ELECT 0018

TELEVISION ELECTRICITY

Two Year fWw
Electronics |
Engineering I :
Technology Program g} ll_ I !

COYNE e
ELECTRONICS
INSTITUTE

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

“YOUR OPPORTUNITIES IN ELECTRONICS"

I X3 P
I Use this coupon to get our FREE BOOK }
COYNE ELECTRONICS INSTITUTE, Dept. of Electronics 64-A ;

l 1501 W, Congress Parkway, Chicago, Hiinois 60607

l Name Age
, Address Phone
[

City. Zone. State.
Unlike most other schools, we do not employ salesman

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 I
label
CHANGE OF ADDRESS | here
If you’re moving, please let us know |

six weeks before changing your ad-
dress. Better still, attach the maga- l
zine address label to this form, and I

print your new address here.

name I

street

city state zip i L _____ _I

ELECTRONICS ILLUSTRATED Sub. Dept., Greenwich, Conn. 06830
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Bandspreader . . . Seven tubes in the new
HA-63 receiver cover the range from 550
ke t0 31 mc. Aimed at the beginning SWL
or the Novice ham, the HA-63 offers full
electrical bandspread on all frequencies plus

S
AT
TRUCRNNNRNANNNES

R

a built-in S-meter for accurate tuning. Other
features include an automatic noise limiter
and an antenna trimmer control. $59.95;
speaker is an additional $7.95. Lafayette Ra-
dio Electronics Corp., 111 Jericho Tpke,
Syosset, LI, N.Y. 11791.

Teensy . . . Though its total weight is less
than the tracking force of a good many other
cartridges, Stanton’s 500 AT is as complete
a stereo pickup as any. Roughly the size of
your thumbnail, the new cartridge is designed
for use with automatic turntables using low-

mass tone-arm systems. The manufacturer
claims response from 20 to 20,000 cps; inter-
channel crosstalk is said to be —35db. A
variety of styli is available. Stanton Mag-
netics, Inc., Terminal Dr., Plainview, L.I..
N.Y. 14534.

Electronics Illustrated
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‘Lna'__v:: 24-page 1964 Custom Stereo Guide packed with
photos, des , and specifications of ail Scott

YCOTT

TEREO [ II tuners, ampiifes, tuner/amplifies, speakers, and kits.

Also . ... articles and pictures on dece

4

The Exeitins Wacie of Quaiily Comprnents, Kits ane Josarers

H.H. Scott, Inc. =
| Maynard, Massachusetts =45 SCOT l
| EXPORT: Morhan Exporting Corp., 458 Broadway, N. Y. C. |

e CANADA: Atias Radio Corp. 50 Wingold Avenue, Tnmnln_J

A 1st class commercial (not amateur) F.C.C. license
qualifies you for many jobs in communications
electronics. We train you quickly —by correspond-
ence or in resident classes. Write either office for

free booklet.

GRANTHAM SCHOOL OF ELECTRONICS, Desk 8

1505 N. WESTERN AVE.
HOLLYWOOD 27, CALIF.

821 - 19th STREET, N.W.

. WASHINGTON 6, D. C.

A leaflet called What You Should Know
About All Channel TV offers useful informa-
tion on the UHF TV channels, now back in
the picture. Also included is a discussion on
how to go about converting your present
VHF TV set to pick up UHF broadcasts.
Copies can be obtained by writing the Na-
tional Better Business Bureau, Inc., 230 Park
Ave., New York, N.Y. 10017.

The complete line of Sony tape recorders,
microphones and other recording accessories
is pictured and described in catalog B-64. A
copy is yours for the asking from Superscope
Inc., 8150 Vineland Ave., Sun Valley, Calif.
91352.

For good TV and FM reception, a first-
class antenna is a must. Improved TV and
FM Reception describes the seven basic an-
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tenna designs for TV and FM and tells about
the use of an antenna rotor for proper orien-
tation. Request your copy from Comnell-
Dubilier Electronics Div., 50 Paris St., New-
ark, N.J. 07101.

Before you build your next project, think
about the space you can save by using ce-
ramic capacitors. Aerovox’s new 38-page cat-
alog gives you sizes as well as other specs
for disc, feed-through and stand-off types.
For a free copy, write the Aerovox Corp.,
Hi-Q Div., Olean, N.Y. 14760.

A new eight-page brochure describing
Ray-Tel CB radios and accessories is availa-
ble from the Raytheon Co., 213 E. Grand
Ave., S. San Francisco, Calif. 94080.

Tape Considerations For Continuous Re-
cording is the topic of Sound Talk Bulletin
No. 40. The booklet goes into the problems
of continuous loop recordings and discusses
such matters as tension, slack and tape speed.
For a free copy write the 3M Co., 2501 Hud-
son Rd., St. Paul, Minn. 55119.

Wire and Cable Catalog No. W-4 gives
data on 7000 wires and cables for use by
those in electronics. The catalog is free from
Alpha Wire Corp., 180 Varick St., New
York, N.Y. 10014. ,,&

www americanradiohistorv com
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Good news comes in Eico packages!

Higher production permits new low C. B. prices, both kit and
factory wired. There are no comparable C. B. values at Eico’s
high level of engineering and manufacturing quality.

Model 772—4 xtal controlled Trans. and
1 xtal controlled Rec. Convenient two-
way power supply for complete mobility.
New Low Price.

KIT/$69.95........... WIRED/$99.95

Model 777—Dual Conversion with 6 xtal
Trans. and Rec. Channels. Versatile
6/12/117 volt power supply for home or
car. New Low price.

KIT/$99.95.......... WIRED/$149.95

Eico C.B. Transceivers are the only kits that in-
clude completely wired, pre-aligned, and sealed
R.F. sections (Osc. and P.A.) in compliance with
F.C.C. regulations. A good buy at any price Eico
C.B. Transceivers give you engineering found
only in rigs costing much more. Full 5 watt in-

put power combined with true hi-level plate.
modulation assures you the cleanest signal on
the air. Amazing sensitivity (1 uv. for 10 db.
S/N ratio) pulls in those weak signals even in
the presence of strong local interference. Eico
Transceivers include complete band coverage.

2536 MPLX STEREO RECEIVER—
Stable, distortion free, conservatively
rated 36 watts. IHFM Music Power.
KIT/$1564.95 ....... WIRED/$209.95

723 60-WATT C.W. TRANSMITTER
—For the novice or as a standby for
the most sophisticated operator.

KIT/$69.96 ......... WIRED/$89.95

232 VACUUM TUBE VOLTMETER
~—Today’s most popularlab instrument
with exclusive UNI-PROBE ®

KIT/$29.95 ......... WIRED/$49.956

436 WIDE BAND OSCILLOSCOPE
—All the features of its 5” brother

in a 3” compact portable.

KIT/$99.95 ........ WIRED/$149.96

324 R.F. SIGNAL GENERATOR—
160 K.C. to 435 M.C. the signal source
designed with servicemen in mind.

KIT/$28.95 ......... WIRED/$39.95

HFT90A F.M. TUNER SYSTEM-—
The most popular tuner kit ever
made. Highest quality components.
KIT/$44.96 ......... WIRED/$69.96

Eico gives you more. Laboratory precision . . . guaranteed
performance . . . realistic prices. See Eico, try Eico, compare
Eico, before you buy Eico. Visit your local electronic dealer
now and ask him how Eico, America’s most experienced man-
ufacturer of electronic kits, can save you up to 50% when you

build it yourself. For a detgiled catalogue of all 230 Eico NAME__
kits and factory wired instruments mail the attached coypon | avomess_
| ciry. — ZONE STATE
today. ! Add 5% in west
| .

@ T

Electronic Instrument Co., inc.
131-01 39th Avenue, Flushing, N.Y. 11352

| Send new 1964 catalog festuring more than 230 EICO Products.

22
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SUNSPOTS
ARE COMING!

Radio forecast sees better

DX but not right away.

Short-wave radio reception will
take a turn for the better in the
not-so-distant future. But first it’s
going to get worse. No one ques-
tions the prediction for improving
ionospheric or skip reception
(DX) because of one immense
fact. DX is so poor right now that
it can’t get much worse, and then
nothing will be possible but im-
provement.

The dearth of long-distance ra-
dio reception is traceable to the
steadily declining number of spots
on the sun’s surface. For several
years now we've been talking
about being on the downswing of

WWW.americanradiohistorv.com

ELECTRONICS
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SUNSPOTS

a sunspot cycle and some hobbyists wondered
what it would be like when we hit bottom.
Pretty soon they will know because between
this October and May 1965 we’ll hit rock
bottom—absolute sunspot minimum.

Since sunspots alternately are villains and
the angels in the DX picture, we might ex-
amine these phenomena more closely. To
begin with, sunspots have a direct bearing on
the range of frequencies the ionosphere will
reflect. As a rule of thumb, the more spots,
the higher the frequencies that are usable
and the better the DX. But as the number of
spots on the sun decreases, so do the usable
frequencies. Result is that DX today is the
worst in over a decade.

The Ionosphere. Iong-distance high-fre-
quency communications are made possible
by the ionosphere. This electrified region
above the earth reflects radio waves in much
the way a mirror reflects a beam of light.

The thing responsible for the ionosphere
is ultraviolet radiation from the sun. The ul-

24

traviolet acts on the gases in the upper at-
mosphere. The more ultraviolet radiation
there is, the more electrified the region be-
comes and the higher the frequencies it is
capable of reflecting.

Naturally, the amount of ultraviolet radia-
tion illuminating the ionosphere varies from
hour to hour, season to season, and from
one location on earth to another. We say
naturally, because the quantity of ultravio-
let obviously depends on the relative position
of the earth with respect to the sun. At night,
for example, with no ultraviolet reaching it
directly, the ionosphere becomes less electri-
fied than during the day. As a result, it’s sim-
ply not capable of reflecting frequencies as
high as those it can reflect during daylight
hours.

In addition to the effects just mentioned,
year-to-year changes take place in the ion-
osphere which are of paramount importance.
These depend on the number of sunspots on
the sun. Sunspots are the prime source of

Electronics Illustrated
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What's a sunspot? No one really knows but
scientists have had a pretty good idea of what
they look like since Galileo invented the tele-
scope way back in 1611. View of sun at left
reveals a number of spots scattered about its
suriace; close-up above looks more like an
entrance to a cave than the sunspot it is.

uitraviolet which, in the end, shapes the ion-
osphere.

Since the number of spots on the sun varies
over an approximate 11-year cycle, the fre-
quencies the ionosphere can reflect also vary
over a similar period. During the years
1956-60, record numbers of sunspots ap-
peared on the sun. As a result, DX condi-
tiéns were better than ever before in the his-
tory of radio communications. Since 1958,
however, the number of sunspots has been
decreasing, and conditions have been grow-
ing worse.

What are Sunspots? Sunspots are massive
cyclonic storms that appear as black spots
on the surface of the sun. Though their na-
ture isn’t understood completely, we do know
that they were observed by pre-Christians in
China, Egypt, Greece and Rome.

Unfortunately, no accurate records of sun-
spots could be kept until the invention of the
telescope, since most sunspots cannot be seen
with the naked eye. And while Galileo and

September, 1964

his contemporaries began to draw pictures of
sunspots, regular records weren’t kept until
the middle of the eighteenth century.

Credit for discovering the cyclical nature
of sunspots goes to Hendrick Schwabe, a
pharmacist by trade who also was an amateur
astronomer. After observing the sun on every
clear day for nearly 20 years, Schwabe con-
cluded that sunspots come and go in periodic
fashion. According to his calculations, the
number of sunspots went from minimum to
maximum and back to minimum again in
about ten years. However, subsequent studies
by other scientists show sunspot cycles aver-
age a little more than 11 years in duration.
And even then there is some variation, with
individual cycles running between nine and
14 years.

Sunspots and Ultraviolet. One of the most
significant discoveries concerning sunspots
was made some 30 years ago by Dr. Edison
Pettit and his associates at the Mount Wilson
Observatory. Dr. Pettit found a direct rela-
tionship between the number of sunspots and
the intensity of ultraviolet radiation from the
sun. During years of maximum sunspot activ-
ity, ultraviolet is at a maximum. Further-
more, it declines as the sunspot number de-
creases.

From the communications standpoint, this
finding is extremely important. Since the
range of frequencies the ionosphere will re-
flect depends directly on the amount of solar
ultraviolet, all you have to do is count the
number of sunspots to predict which fre-
quencies the ionosphere wiil be capable of
bouncing back.

Where We Are. Back during the high part
of the last sunspot cycle—during the winter
of 1958-59, say—the 10-meter amateur band
was open several hours every day. So, too,
was the 26-mc international short-wave
broadcast band.

But things have changed drastically, as
we've already mentioned. For instance,
there'll be no TV-DX this coming winter,
no 10-meter amateur openings to Western
Europe during the day and not much DX
above 20 mc for the SWL.

Instead, only the lower bands will be use-
ful to the ham and the SWL, while the Citi-
zens Bander will face little likelihood of skip.
For the radio amateur, 15 meters will be
about the highest band that will open to
Western Europe from the East Coast. And
even this will occur only for a few hours

25
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Chart plots variations in number of sunspots over the years from 1900 to present. Note that sunspot count
rises and falls in an 11-year cycle and that peak number has been increasing with each successive cycle.

SUNSPOTS

at best. The 40- and 80-meter bands will see
more use than at any time since 1954.

But on the plus side, medium-wave DX
will roll in far better than it ever did during
sunspot-maximum conditions. Last winter
medium-wave DX was extremely good. And
the winter of 1964-5 should be the best in
history for broadcast-band DX.

What’s Ahead. Since sunspots are not well
understood, a study of past cycles is about
the only clue we have. But the current cycle
is the 19th recorded since regular observa-
tions of sunspot numbers was begun in the
eighteenth century, so we do have something
to go on.

Looking at our chart of sunspot activity
from 1900 on, it can be seen that the number
of sunspots has declined steadily from the
record high of 1958. But it also can be seen
that it takes an average of a little under seven
years for sunspot conditions to go from maxi-
mum to minimum. A reasonable conclusion
is that the minimum of the present sunspot
cycle is nearly at hand, as we said, being ex-
pected sometime between October 1964 and
May 1965. We, therefore, can conclude that
the winter of 1964-65 will be the last really
poor DX season, after which conditions will
begin to improve markedly.

26

Also on the encouraging side is the fact
that maximum sunspot numbers aren’t neces-
sary to give us good conditions. The last sun-
spot minimum occurred in 1954 and by the
end of 1955 conditions had improved notice-
ably. In short, it looks like the worst is al-
most over. Assuming everything works out
as expected, DX has no place to go but up.

—Stanley Leinwoll -§-

DX OUTLOOK FOR THE
SIX MONTHS AHEAD

NIGHT DAY

Ham Radio:

10 meters almost non-existent poor

15 meters almost non-existent fair

20 meters poor fair to good

40 meters good to excellent fair

80 meters fair to good almost non-
existent

International Short Wave:

Il meters non-existent very poor
13 meters almost non-existent fair to poor
16 meters almost non-existent fair

19 meters fair to poor good
25 meters fair fair
31 meters fair fair to poor
4| meters fair poor
49 meters fair poor

Broadcast Band:
Excellent at night, normal minimum during day.

Citizens Band:
Minimum skip (good or bad, depending).

TV-FM: Almost non-existent.

Electronics Illustrated
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This RF amp and crystal calibrator makes for easy CB tuning on SW sets.

By LEN BUCKWALTER, KBA4480

NOT even ignition noise from a truck
parked in your back yard can be heard
on most shortwave receivers tuned around
30 mc. Trouble with these popular four- and
five-tube sets is that they begin to fizzle out
around 20 mc, making it almost impossible
to use them to listen to the Citizens Band.
But add a tuned RF stage and their perform-
ance at 27 mc improves to an amazing de-
gree.

Our preamp can beef up the sensitivity
and selectivity of a budget SW receiver to
about that of a CB transceiver. And, as a
bonus, the preamp includes a crystal cali-
brator to enable you to pinpoint each CB
channel on the SW receiver’s bandspread
dial.

But before you start the project, check to
see whether there’s an RF amplifier in your
receiver. Look at the tuning capacitor; if
there are only two sections with movable
plates, there is no RF stage and you can use
ours. If there is a tuned RF stage, our pre-
amp may not help matters much.

Construction. The preamp’s tube is
mounted somewhat unconventionally on the
bottom of the U-section of a 3x5x7-inch
Minibox. Make a pair of small brackets 12
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inches long by 3¥s-inch wide from scrap
metal and bend them to form a right angle
as shown on the last page of this story. Mount
the assembly on the bottom of the Minibox
as shown in the pictorial. Cut a 1%s-inch-
diameter hole in-the rear of the Minibox to
permit cooling and to allow the tube to be
inserted. Note that ground lugs are used lib-
erally throughout.

To avoid an expensive pilot-lamp assem-
bly, use the mounting method we show. We
used a bayonet socket and soldered one of
its lugs directly to the case of RF gain con-

Preamp fits in 3x5x7-inch Mini-

box. Attach receiver and antenna to

it permanently. Switch at left connects
antenna to receiver direcily or through preamp.
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trol R1. Use the lug nearest the socket’s metal
shell. The other lug is insulated and has a
lead from power transformer T1 connected
to it.

The tuning coils should be prepared in
the following way to prevent them from being
damaged: coils L2 and L4 are cut from a
piece of standard coil-form stock (see Parts
List). To slice off the length needed (8 turns
each), cut through the plastic bars with a
heated razor blade or cut away two or three

Inside of preamp. right. Space is tight so follow
closely layout in pictorial on next page. Mount
V1 and wire its socket before making other con-
nections. Then mount terminal strips on bottom
of U-section of Minibox and install components on
them. Keep leads short and near cabinet or there
may be self-oscillation because of high gain of
RF amplifier V1A. Coil L2 is at the left near center.

When S1 is in CB position, tuned RF amplifier
VIA boosts signal from antenna (TS1) to re-
ceiver (TS2). When Sl is In SW position. an-
tenna is connected directly to receiver. When
53 is in CAL position. output of crystal oscillator
V1B (which radiates intemally to V1A) is fed
from TS2 to the receiver's antenna terminals.

turns of wire beyond the' required number.
This leaves an opening large enough for you
to use a pair of wire cutters to cut the plastic.
Be sure to leave long leads at both ends of
the coil for mounting purposes.

Coil L1 is made by winding three turns
of No. 20 plastic hookup wire around a
% -inch-diameter screwdriver handle (or
other round object). Mount L1 on the ter-
minal strip below L2 as shown in the photo.
Form the leads so L1 is right up against L2.

Coil L3 also is a home-brew job wound
on a 6800-ohm, 2-watt resistor. Scrape the
insulation from the end of a piece of No. 28
enameled wire and solder it to one resistor
lead. Then wind 20 turns on the resistor and
solder the other end of the wire to the other
resistor lead. (The resistor also broadens the
tuning of this part of the circuit.) To prevent

TS
@+

sie

752
2 | [anT]
-2 | [owo)

.____-_-_-_____-
L

VAC

28

L4

i

SHIECDED
WIRE

(5 [0}
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Wiring and parts placement are critical since you
are working with RF. Be sure all coils are mounted PARTS LIST

exactly as shown. Note how Ll. wound of insu-
lated hookup wire. mounts under L2. Note also
which ends of the shielded wires are grounded.

coil turns from slipping off, file a thin groove
in both ends of the resistor body. Don’t put
coil dope on the turns until after the pre-
amp is operated because you may have to add
or remove turns or change spacing. More
about this later.

As you can see in the pictorial, shielded
wire is used for several connections. Be sure
to ground the shield only at the end shown.
At the ungrounded end, always trim the
shield back to the cable jacket. Note in the
pictorial that a lug on one of the tube-mount-
ing brackets is the ground connection for the
shielded wire from C1.

Tune-Up. The preamp should be aligned
with its cover removed and while connected
between antenna and SW receiver. (The lead
between preamp and receiver should be
shielded.) Connect the preamp to the re-
ceiver as you would the feedline from a sin-

September, 1964

Capacitors: 500 V ceramic disc unless other-
wise indicated

C1—5.2-30 mm¢ varlable capacitor (Hammar-
lund HF-30-X, Allied 13 L 596)

c2, C3, C5, €9, C10—.001 mf

C4—8-60 mmf, miniature trimmer capacitor
(Arco-ElImenco type 404 or equiv.)

C6—.02 mf

C7, C8—30/50 mf, 150 V electrolytic

C11—1.5-20 mmf miniature trimmer capacitor
(Arco-Elmenco type 402-or equiv.)

L1—Link coil: 3 turns No. 20 plastic insulated
hookup wire, %-inch diameter

12, L4—Coil: 8 turns cut from Barker & Wil-
liamson %-inch diameter No. 3011 Mini-
ductor (Newark Electronics 40F940)

L3—20 turns No. 28 enameled wire on R3

P1—No. 47 pilot tamp and socket

Resistors: 1, watt, 10% unless otherwise indi-
cated

R1—2,000 ohm, 5 watt pot

R2-—100,000 ohms R3—6,800 ohms, 2 watts

R4—33 ohms, 1 watt

R5—2,200 ohms, 1 watt

R7-—47,000 ohms

S1—DPDT slide switch

S$2-—SPST toggle switch

S3—SPDT slide switch

SR1—Sllicon diode: 50 ma or higher, 400 PIV

T1—Power transformer: primary, 117 V; sec-
ondaries, 125 V @ 15 ma, 63 V@ 0.6 A
(Stancor PS8415 or equiv.)

TS1, TS2-—2-screw terminal strip

V1—6U8 tube

R6—150 ohms
R8—10,000 ohms

WWW.americanradiohistorv.com
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Calibrated
Bandspread for CB

Closeup of V1‘s socket shows how brackets are
used for mounting. Don't forget the ground lugs.

gle-wire antenna. Turn on the preamp, set
S3 to CAL and tune the SW receiver to
near 27 mc. Plug a channel 1 transmit crys-
tal into the crystal socket. (Important: When
adjusting C11, hold the screwdriver by its
handle to avoid shock because there’s B+ on
C11). Turn the screw on C11 until the oscil-
lator starts. Oscillation can be detected by
listening for a whistle (BFO on) or by not-
ing a strong deflection on the S-meter as you
tune the SW receiver around 27 mc. It is
normal to pick up the calibrating signal at
two points on the dial; however, select the
stronger signal. The other is an image. Once
the calibrating signal is located on the SW
dial, open Cl11 as far as possible (without
losing the signal) and leave it at this adjust-
ment.

To align the RF amplifier, flip switch S3
to its other position and turn gain control
RI to full clockwise. Rotate the tune knob
(C1) and you should notice a rise in noise
level from the SW receiver. If noise doesn’t
increase substantially, adjust trimmer ca-
pacitor C4 while turning Cl1, to find the

30

View into left side of preamp. Front pamel is at
right. Coil L2 is at left (top) and coil L1 is
directly below. Tuning capacitor Cl is behind.

spot where noise level is highest.

Calibrating a Bandspread Dial for CB. Set
the bandspread dial so the bandspread ca-
pacitor plates are fully meshed. (On our re-
ceiver this corresponded to the number zero
on the dial.)

With the BFO on and the crystal still in
the socket, turn the SW receiver’s main tun-
ing knob until you hear a whistle (the louder
of two whistles if you pick up a second one
nearby). The zero setting on the bandspread
dial now corresponds to CB channel 1 when
the main-tuning pointer is at its present loca-
tion. Jot down the pointer’s location in re-
spect to the logging scale or some other scale
so you will be able to reset it to this exact
point fater.

Plug in a channel 23 transmit crystal. Turn
the bandspread pointer higher on the dial un-
til you hear the whistle again. This number

[Continued on page 118]
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Rear view of preamp. V1 sticks out of 1V%-inch-
diameter hole in center. Connect receiver to ter-
minal strip at left. Connect antenna at the right.

Electronics Illustrated
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Lose patience trying to get a tape started
on a reel? Then use Velcro, a fastener
that consists of two nylon strips. The
inner side of one strip has tiny hooks
like a plant burr. The other strip has
a fleecy surface. When they touch they
interlock: but they can be pulled apart
easily. Glue the hooked material to the
tape hub and glue the other material
to the tape leader—a few inches back
from the end. To start a tape, just pull
the leader against the reel hub gently.

Many tables of recording time vs tape length are
incorrect because they have been rounded off to
increments and multiples of 15 minutes, Use the
graph at the right and you com determine the
length of a reel of tape exactly by measuring the
time it takes to run through the machine. Just
run the tape through the recorder at the fastest
playback speed (not fast forward) and clock the
time in minutes and seconds. If it takes 24 min-
utes for the tape to go through at 7%z ips. the
length is 900 feet. Working it the other way.
at 1% ips, a 300-foot tape will last 32 minutes.

September, 1964

A bulk eraser Is the best thing to use to erase
a complete tape. But a cheaper way to do the
job is to use a strong permanent magnet held
against the shiny side of the tape during fast re-
wind. Remember, though, that you'll be erasing ail
tracks at once. The residual hiss left on the tape
will be removed when you make a new recording.
And you can get some unusual fade-in and fade-
out effects by moving the magnet slowly away
from or toward the tape as you make the recording.
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You can make a cheap foot switch for
tape recorders with a remote-control
jack by using a rubber doorstop and a
normally-open push button. Mount the
push button near the top of the door-
stop and conmect it to a plug that
matches the remote-control jack. It will
be much easier to transcribe tapes now.
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BACK in the early days of radio everyone
wore earphones and sat around a table
while Dad carefully adjusted the catwhisker
for best reception. Time passed and eventu-
ally a tube was used as a detector. Not long
after that more tubes were added for amplifi-
cation and some sets came to have more tubes
than a cat has lives.

But the all-American five design trimmed
the number of tubes somewhat. Today some
cut-to-the-bone superhets have only three
tubes, thanks to clever bottles that pack
everything from diodes to pentodes into one
envelope. Think the rise and fall in tube
count has ended here? Not by a long shot.

The Compact BCer has only one tube bhut
in terms of performance it’s a mighty far cry
from that one-tube job of 30 or more years
ago. The BCer’s sensitivity and tone will
surprise you. Secret of its simplicity and per-
formance with only one bottle is a Com-
pactron. It’s a dual pentode job, one section
of which is a hot regenerative detector. The
other section is a power pentode that can
deliver up to 2 watts of audio to the speaker.

And there aren’t many other parts in the
BCer—all together there are 11 capacitors
and eight resistors. All components are stan-
dard, there is only one simple coil to wind

32

* I-Compactron Circuit

* Big-Speaker Sound

By HOMER L. DAVIDSON

and the circuit is transformer-powered to
eliminate the shock hazard associated with
AC/DC sets. You'll find the Compact BCer
a snap to get together and it will make a
wonderful one-evening project.

Construction

The BCer fits on a standard 68 x4x1-inch
aluminum chassis. Follow as closely as possi-
ble our layout shown in the photo and pic-
torial. Don’t worry about mounting the

Completed radio ready for installation. I you
build cabinet we show here, mount speaker first
and attach loopstick near back of the cabinet.

Electronics Illustrated
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RABBET TOP, BOTTOM
AND SiDES AT FRONT
EDGE ONLY

i\;‘w'
RABBET DEVTAIL

i

172" WALNUT

19/32" l

47X 5" CUTOUT

COVER WITH
SPEAKER
CLOTH

= -3/32" BIRCH PLYWOOD

speaker at this time. It and the loopstick
antenna can be attached to the cabinet after
the chassis is installed.

Take your time when wiring V1’s socket.
There are a lot of connections to it and it’s
easy to short something. L1, the detector’s
feedback coil, should be wound over the bot-

Use this wooden cabi-
net and you’ll get ex-
cellent tone. Front panel
construction can be sim-
plified by using a piece
of ¥-inch plywood in-
stead of the arrange-
ment shown. Leave the
back off the cabinet to
provide for ventilation.

3/32" BIRCH
PLYWOOD

/2" % 5" X 8" WALNUT PLYWOOD

172" WALNUT PLYWOOD TO FIT FRONT PANEL CuToUT

tom end of the loopstick’s coil. First, wrap a
turn or two of tape over the loopstick’s coil,
then wind 35 turns of No. 36 enameled wire
on the tape. The width of the coil should be
about 5/16 inch. After L1 has been wound,
wrap a turn or two of tape over it to keep it
from unwinding. L1's leads should be covered

There's plenty of
room under the

chassis we spec-

ify in the Parts
List. Watch the
pin numbers on
V1‘s socket—the

spacing between
lugs 1 and 12
isn’t much great-
er than between

the other lugs.
R3 and C2 can
be mounted any-
where on the top
of the chassis to
match a different

cabinet design,
Be sure to use
spaghetti on
leads to loop-
stick antenna.

September, 1964
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Capacitors: 500 V ceramic disc
unless otherwise indicated

C1—.005 mf, 400 V tubular

C2—10-365 mmf variable
(Lafayette MS-214 or equiv.)

C3—100 mmf

C4—.1 mf, 400 V tubular

C5—250 mmf C6—.01 mf

C7—.005 mf

C8—50 mf, 25 V electroiytic

C9, C10—50/50 mf, 150 V elec-
trolytic C11—.05 mf

L1—35 turns No. 36 enameled
wire wound over L2 (see text)

PARTS LIST
yette MS-11 or equiv.)
L3-—10 microhenry RF choke
J. W. Miller 4612 or equiv.)
Resistors: 5 -watt, 10% unless
otherwise indicated
R1—5.6 megohms
R2—15 megohms
R3—200,000 ohm linear-taper
notentiometer with switch
R4, R5—1 megohm
R6—68 ohms
R7—1,500 ohms, 1 watt
R8—33 ohms
S1—SPST switch on R3
SR1—Silicon diode, 750 ma, 400

PiV (Lafayette SP-196 or
equiv.)

T1-—Power transformer: pri-
mary, 117 VAC; secondaries,
250 V@ 25 ma and 6.3 V @
1 A. (Stancor PS8416 or
Allied 62 G 008)

T2—Output transformer: pri-
mary, 2,000 ohms; secon-
dary, 4 ohms; 5 watts (Stan-
cor A3876 or Allied 62 G 065)

V1—6AL11 tube

Misc.—Speaker, 6 x4x1-inch
aluminum chassis (Bud
CB-1620)

V1A is a regenera-
tive detector. Re-

L2-—Loopstick antenna (Lafa-
ANT.
E — s
~C1
generation is con-
trolled by ihe

amount of B4 ap- L2
plied to V1A's
screen grid (pin 7)

L3

SPKR

R3

by R3. Feedback is
achieved by wind-
ing L1 over L2. V1B,
a power pentode,
delivers up to 2
watts o speaker.

The COMPACT BCer

with spaghetti, and should be about 8 inches
long to reach the connection points under the
chassis.

If your cabinet design is different from
ours, don’t worry about mounting tuning
capacitor C2 on the chassis. Put it wherever
you like but don’t forget to run a wire from
its frame to the chassis. If there’s a trimmer
on the side of the capacitor you use for C2,
open it all the way. It is necessary to use the
size transformer specified for TI to provide
current for V1’s heater (900 ma). Be sure to
cut short and tape one of T1’s red leads.

Tune-Up and Adjustment

After you've double-checked your wiring,
plug in the tube, turn on power and slowly
turn regeneration control R3 clockwise.
Eventually you will hear a squeal or rushing
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sound. If you dont hear this with R3 full
clockwise, reverse the connections of L1’s
leads.

To calibrate the dial, open C2 to a point
corresponding to that of the tuning capacitor
in another radio tuned to a station whose fre-
quency you know. Advance R3 until the BCer
squeals, then back off R3 a bit. Without
touching the antenna lug on the loopstick,
adjust the loopstick’s slug until the same sta-
tion comes in loud and clear. If necessary,
readjust L1’s slug if a station is missing at
either end of the dial.

To find and tune in a station, turn R3
almost full clockwise and turn C2 slowly.
When you hear a squeal, it means there’s a
station at that point; then back off R3. You’ll
get the knack of this quickly. A 10- or 15-
foot antenna will be adequate for local sta:
tions. For distant stations use a longer out-
door antenna and a good ground. ﬁe,

Electronics Illustrated
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TODAY F

By John Milder

IG NEWS in hi-fi these days—which
may or may not have reached your local
record dealer—is that most record companies
now offer budget-priced LPs. The new low-
cost labels include Everyman Classics (Van-
guard), Paperback Classics (Capitol), Rich-
mond (London), Victrola (RCA Victor) and
Wing (Mercury). Most are reissues of some
fairly standard material. And what makes
them possible is that a good part of the re-
cording costs already have been written off.
Also in the act are Dover (a book pub-
lisher) and Elektra, which has sprouted a new
classical-record label called Nonesuch. Both
these companies are reissuing recordings
bought from other labels, here and abroad.
And they also are making brand-new record-
ings on their own.

Top prices for all these bargains are $1. 98
for mono LPs and $2.98 for stereo (when
available). Throw in the discounts offered by
most big-city record stores, and you’ll likety
ask yourself whether records at these prices
can be worth much of anything. The answer
is a loud yes. Sure, not all these discs offer
the last word in sound. But I’d say at least
half sound as good as many of today’s pre-
mium-priced releases. Anything but the
scratchy, muddy-sounding cheapies of yes-
teryear, their quality definitely is good right
down the line.

Great names and great
performances are yours
for a pittance in the
windfall of reissues
now on the market.
Albums shown here in-
clude one of famous
composers playing their
own works, one of Ros-
sini overtures and one
of Brahms’ second sym-
phony—the latter con-
ducted by the late Wil-
lem Mengelberg, noted
Brahms interpreter and
one of the greatest
conductors of all time.

September, 1964

y* Bargains abundant in reissued recordings
V* Something Red on the antistatic front

P Savory samplings at the World's Fair

What'’s really worth shouting about in most
cases, though, is the performances. Many are
of the kind that you could—or should—kick
yourself for passing up on their first time
round. | won’t plug for my own favorites.
but I will say there are plenty of gems for
all musical tastes. In fact, it’s just plain silly
not to search them out. Since only the big
stores have room to stock a good sampling
of such low-priced items, you’ll have to rely
mainly on company catalogs and lists.

Before I leave the subject, I ought to point
out that E.M.1., the international combine
that owns Capitol and Angel records, has
just put about a thousand LPs on the Ameri-
can market. These discs (bearing the Odeon,
Pathe, Discophile Francais, Ducretet Thom-
son and who-knows-what-other labels) con-
tain a lot of material never available in this
country before—and probably never again.

This particular batch isn’t low-priced—the
tabs are $4.98 (10”” mono), $5.98 (10" stereo
and 12” mono) and $6.98 (12” stereo)—but
it contains all kinds of collector’s items. For
my money, a two-record set called the Best
of The Goon Shows preserves some of the
looniest broadcasts (thanks to Peter Sellers
and Spike Milligan) in the history of radio.
I don’t have room to run down the other
gems in the series, so I'll leave the looking

[Continued on page 109]

,Me/\lf“ ey .
\mu L GRG ﬁ‘
»

oy

37

wwWw_americanradiohistorv com


www.americanradiohistory.com

OFF

By GREGG BRUCE

DOUBLE your pleasure, double your fun
with very-dry, extra-tough rubbery
gum . . . Brand X tastes good like a shoe
polish should . . . Look ma, no teeth! . . .
Corn-cob smokers would rather sit than
switch.

Had enough of that stuff? Then build the
TV Blab-Off and hook it up to your TV set
pronto! It’ll let you put a gag on those loud-
mouthed pitchmen every time they bark their
all-too-frequent spiels at you.

And remember the times you felt like put-
ting a bullet through the TV to silence it? In
a very safe way the Blab-Off lets you do al-
most the same thing with a flashlight. Shoot
the light beam at a photocell in the Blab-Off’s
main box and off goes the sound. Because its
circuit latches, you do not have to hold the
flashlight on-target during the commercial.
Aim the beam at another photocell in a small
box above, and on comes the sound.

The Blab-Off shouldn’t cost you more than
$8 to build. You can either wire it to the TV
set permanently or install it so it can be un-
plugged.

Construction. A look at the pictorial on
the next page and you'll see that construction
won’t take more time than all the com-
mercials during the Late Show. Wiring and
layout are not critical. Use a terminal strip
for tie points for C1 and other connections;
don’t connect any leads to the box. Do not
make substitutions for PC1, PC2 and RY]I.
The circuit was designed around these low-
cost parts and may not operate if you go off
on your own.

Checkout. Connect a battery and buzzer
(or a flashlight bulb) in series to PL1. The
buzzer, which now takes the place of the
TV set speaker, should sound. In subdued
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room light, plug in the Blab-Off and turn on
power; neon lamp NLI1 should light. Set sen-
sitivity control R2 full clockwise (minimum
resistance). Back away about 10 feet and aim
a flashlight at PC1. The buzzer should go off
and stay off after the light beam is removed.
Wait a few seconds to be sure nothing hap-
pens. Then flash the light beam at PC2. The
buzzer should sound again. Repeat this sev-
eral times to make sure lighting PCI turns
the buzzer off and lighting PC2 turns the
buzzer on.

Now start turning on (one at a time) the
lights in the room where you watch TV. At
some point the buzzer will go off. Turn R2
slightly counterclockwise and flash the light
beam at PC2 to start the buzzer. If after you
remove the light from PC2 the buzzer goes
off again, give R2 another small counter-
clockwise turn. Eventually you will find a
setting of R2 that will allow the TV sound
to remain on under normal room-lighting
conditions. Again, try hitting PC1 with the
flashlight beam to turn the sound off. Aim
the beam at PC2 and the sound should come
back on.

Reducing the sensitivity of the Blab-Off
so it won’t be triggered by ambient room
light may mean you’ll need a more concen-
trated beam of light or a brighter flashlight.
Be patient when finding R2’s correct setting if
the Blab-Off doesn’t work the first few times
you try it.

To connect the Blab-Off to your TV set,
break one of the leads going to the speaker
and connect each end to a phone jack, which
you can mount on the rear of the TV set.
PL1 plugs into this jack. For a permanent
hookup, connect the leads going to PLI to
each of the broken speaker leads. §-

Electronics Illustrated
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Use diagram above as a guide when wiring relay.
Mount PC2 with glue in close-fitting hole in a
small pill box. Paint inside of the box black.

September, 1964

Upper arrow (photo
above) points to photo-
cell PC2 at which you
aim light to restore
sound. Mount photocells
at least one foot apart
so light beam doesn’t
hit both at same time.
Author designed his
model so it can be re-
moved from TV set,
hence plug (lower ar-
row) in side of cabinet.
Parts layout (left) is not
critical, but do not make
any connections to cabi-
net directly. Mount PC1
in a Y2-inch grommet.

Light on photocell causes its resistance
to fall. When light hits PC1, current flows
through RY]l and contacts 2, 3 open:
contacts 4, 5 close and apply DC to coail
to keep it energized. Light on PC2 di-
verts current from RY] and causes con-
tacts 2. 3 to close: contacts 4. § to open.

C1—10-mf, 150-V electrolytic capacitor

Fl, F2—1/16 amp fuses and fused plug

NL1—NE-2 neon lamp

PC1, PC2—Cadmium-sulfide photocell
(Lafayette MS-922. Do not substitute)

PL1—Phone plug

R1—100,000-0ohm, !, -watt resistor

R2—5,000-ohm miniature potentiometer
(Lafayette VC-33)

R3—33,000-ohm, !4-watt resistor

R4—4,700-ohm, 2-watt resistor

R5—470-ohm, Y;-watt resistor

RY1—DPDT miniature relay: coil resistance,
5,300 ohms (Lafayette F-332)

S1—SPST slide switch

SR1- -Silicon dioda: 60 ma, 400 PIV
(Lafayette SP-266 or equiv.)

TS1—4-1ug terminal strip

Misc.—214x2%4 x4-inch Minibox, plastic pifl

PARTS LIST
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Handset in hand. officer relays important data
to other officials. TV gives him complete picture.

WIHAT with everything from traffic lights
to ignition systems going electronic
these days, it's getting so the electron means
as much to transportation as it once did to
communication. In New York City—long
one of the most densely populated and
traffic congested areas anywhere in the world
—electrons control cars and trucks far better
than policemen alone ever could. And in New
York’s famed Lincoln Tunnel, electrons soon
will turn would-be chaos into orderly traffic
flow.

A busy thoroughfare under the Hudson
River, the Lincoln Tunnel is one of Metropol-
itan New York’s major arteries. Thousands
of cars, trucks and buses speed daily between
midtown Manhattan and neighboring New
Jersey via the tunnel, while giant ocean liners
chug toward their docks in the river above.

Though the Lincoin seemed tunnel enough
when it was opened back in 1937, it became
something of a bottleneck in the years follow-
ing the war. Since then, two more tubes have
been added, but even they didn’t solve the
problem fully. Traffic tieups became routine
as crumbs on a breadboard. The ants ran
from all directions into this anthole, all right,
but their timing was such that too many were
trying to get through at once. Worse yet, let
one have a little trouble en route, and traffic
likely would be backed up for miles and
miles.
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Television, computers, electric eyes and two-way radios
traffic in New York’s busy Lincoln Tunnel. Here, officer

Electronics Illustrated
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are all part of the elaborate system designed to unsnarl
talks with associates stationed at other control points.

September, 1964

Control panel for TV camera, made by Foto Video
Electronics, is located at Jersey end of tunnel

It was at this point that engineers went to
the electron for help. What was needed, they
reasoned, was a way to keep traffic moving
constantly and consistently. It took some
thinking, of course, but they eventually came
up with an electronics array that promises to
end the tunnel tribulations once and for all.

Though only one of the three tubes has
been equipped to date, all eventually will
boast a battery of electronic gear ranging
from TV cameras to computers. And, in a
nutshell, here’s how the system will work.

Photoelectric cells will sense traffic flow
automatically, then pass this information on
to computers. These clectronic thinking ma-
chines, in turn, will control traffic lights at the
tunnel entrance and thus govern the number
of vehicles admitted. The goal here is to keep
drivers moving at speed somewhere between
20 and 25 mph and spaced some 55 feet
apart.

Also as part of the system, television cam-
eras will scan the tunnel’s entire mile-and-a-
half length to show policemen exactly what’s
going on. Should trouble—a blow-out, a stall
or other mishap—develop at any spot along
the way, five radio-equipped catwalk cars
stand ready to carry patrolmen to the point in
seconds. Meanwhile, other TV cameras will
give supervisors the traffic picture on every
major approach to the tunnel, leaving nary a
stone unturned.—Alan D. Haas $

41
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Pep up 6 or 12 volt car batteries for cold-morning getaways.

TS ANNOYING to hop into your car
on a cold morning and find that the en-
gine barely turns over because of a weak
battery. Best way to protect yourself against
this headache is to build our budget charger
and put the battery on an overnight charge
to pep it up for a quick morning start.

Most commercial trickle chargers cost at
least $10. Our charger will set you back only
about $7 and that includes a meter. Without
a meter it will cost about $4. To provide
either 6- or 12-volt outputs at 2- and 1-amps,
respectively. the charger uses two 6.3-volt,
l-amp filament transformers which are con-
nected in series or parallel by switch St. The
charger will fit in a common dime-store 3x5-
inch card file box

Construction details are covered in the
pictorial’s caption. It is important to get Tl
and T2 phased properly or the charger won't
work. To do this, connect a voltmeter set
to AC to the junction of SR1,SR4 and SR2,
SR3 and turn on power. With SI set to 6
volts you should measure about 6 volts. If
there is no indication, turn off the power
and reverse the black leads (or the green
leads) of either T1 or T2.

A shunt made from a piece of nichrome
heater-element wire must be connected across
M1’s terminals so M1 will indicate 2 amps
tull scale. Attach a short length of nichrome
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wire across MI’s screw terminals. Connect
the shunted meter in series with a 2-ohm,
l-watt resistor across a 1.5-volt #6 battery.
Increase or decrease the length of the shunt
wire (be sure to disconnect the battery each
time the shunt is disconnected) until M1 in-
dicates about 35ma. Clip off the excess ni-
chrome wire and tighten the screws. being
careful not to change the wire’s length.
Operation. Always connect the charger
clips to the battery before plugging the line
cord into the 117-volt outlet. And on cars
equipped with an alternator, disconnect one
battery cable before connecting the charger

Charger fits in 3x5-inch card file box. Cut out
top and bottom to simplify wiring and to provide
ventilation. Diodes mount on board at the rear.

RElectronics Illustrated
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PILSEERTEXT When S1 is in 12-volt

position, secondaries of
Tl and T2 are connected
+ in series. When Sl is in
6-volt position. second-
aries are in parallel.
Pl is optional and is
used to indicate when

2 ci

(SEE TEXT}

BLK

Connect the positive clip to the positive
battery terminal and the negative clip to the
negative terminal. Set SI to either 6 or 12
volts. Plug in the charger and the neon lamp
should light and M1 should swing upscale.

If you have connected the clips backwards
—selected the [2-volt output for a 6-volt bat-
tery—or if the charger is incorrectly wired
or the batterv is shorted internally. the cir-

Layout is not criticai
but don’t use wire
smaller than #20.
Photo at left shows
location of parts in
author’s model. but
you may rearrange
them to suit yourself.
T1 and T2 should be
bolted firmly (with
their frames vertical)
to the box. which
acts as their heat
sink, Cut out the top
and bottom of the
box for cooling. The
four silicon diodes
are mounted on a
piece of perforated
board as a subas-
sembly, which is
then mounted on
back of box with
standoff insulators.
After wiring is com-
pleted, cover top
and botiom of box
with wire screening.

PARTS LIST

C1—100 mf, 25 V electroiytic
capacitor (optional, see text)

CB1—Mel-Rain 2-A circuit
breaker (Allied Industrial
catalog stock No. 33 B 982;
80¢ plus postage)

M1—0-100 ma DC milliam
meter (Emico Model 13 edge-
wise type. Allied 66 F 029)

September, 1964

NL1-——NE-2 neon lamp

P1—z#47 pilot lamp and‘socket
(optional, see text)

R1—100,000-ohm, Y. -watt
resistor

circuit breaker is open.

L=

cuit breaker will open. (An optional pilot
light, P1, will light if the breaker is open.)
After locating and correcting the trouble re-
set the circuit breaker by pushing in and re-
leasing the button. If the breaker opens after
a short charging time and the meter is indi-
cating near fuli scale, you can be sure your
battery is in bad shape and charging is a

[Continued on page 109]

SR1 - SR4

i —p—

TO 117 VAC

S1—DPDT slide switch

SR1-SR4—Silicon diode: 2 A, 50
PIV (Allied 39 A 720-D or
equiv.)

T1, T2—6.3-V, 1 A filament
transformer

43
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FOMERLOCK
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TOP TOOLS

soldering iron
soldering pencil
T-square
nibbling tool
aviation snips
tin snips
Allen wrenches
open-end
wrenches
wire cutters
miniature jack
wrench
socket wrenches
bench grinder

diagonal cutter
needle nose

pliers
regular pliers
tape measure
center punch
screwdrivers
assorted files
jack knife
chassis punches
electric drill

and bits
hack saw
scriber
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FOR THE ELECTRONIC HOBBYIST

By BERT MANN

QUIPPING A WORKSHOP is like
building up a wardrobe. The man who
lives in San Francisco needs a heavy winter
coat like a hi-fi fan needs a BFO. But the
San Franciscan does have use for a shirt or
two if he's to pass in polite society, just as
the audio buff needs a soldering iron if he
wants to build anything.

By and large, what you need and what you
buy depends on what you intend to do with
it—and how much money you have to spend.
We're not going to tell you how you can have
a complete shop for ten bucks, since we think
there’s more to a shop than completeness.
What we are going to tell you about are the
tools you'll need for a craftsman’s shop . . .
a shop so good that even cutting a two-inch
hole in a heavy chassis is a pleasure rather
than a chore.

But what'll it cost?, you're asking. Plenty,
but vou'll hardly notice if vou take it on the
slow side. Buy the tools—good tools—you
need as you have use for them and as you

can afford them. The drain on your pocket-

book won't be all that bad. Much more im-
portant, top-quality tools actually will be a
lot cheaper in the long run than any of the
dime-store variety.

First off, youll need some hand tools.
Heading the list is a pair of needle-nose pliers.
But not the usual ones—anyone can have
those. We suggest the Kraeuter 6-in. pinned
electronic nose cutting pliers (there's a long
name for vou).

These pliers have the wire cutter located
Y4 in. back from the tip. You wrap the con-
nection, siide the pliers forward slightly and
then cut off the excess wire. There’s no

September. 1964

switching back and forth from pliers to cut-
ters, so be prepared to save at least two hours
on every kit you build. In addition, the tips
are extra thin; a quick twist and vou have a
locked-tight wrap.

Next comes a diagonal curter. Nothing is
more frustrating than trying to cut a capaci-
tor’s heavy lead with worn cutters. So get
the right cutters right off: 6-in. hard-wire
diagonal cutters. Yep, the words are hard
wire, and don’t let the salesman fool you
(he just may not stock them). And see to it
that you avoid unusual sizes. The teensy cut-
ters (they look great in tool kits) poop out on
heavy wire; the extra-large, heavy-duty cut-
ters won’t fit cramped corners. Stick with the
6-in. size and you’re in business.

Hold tight for the screwdriver, a most in-
nocuous tool which has bloodied more fin-
gers, scratched more cabinets and broken
more screws than any other. Remember. only
a worn or improper size screwdriver slips;
the right size with a square blade never slips.
And a screwdriver should be the best money
can buy. Further, since you’re bound to use
it as a chisel or a paint-can opener, the blade
should be made of hardened steel.

First off, you can’t get equipment out of
a cabinet until you remove the knobs. so
you'll need a setscrew driver. Don’t get talked
into those dinky 15¢ jobs; the blade cracks
and forever after vou’re breaking setscrews.
Obtain a standard 6Y2-in. screwdriver with
an Ys-in. blade. The Xcelite R-184 is a good
choice, since its extra length gives extra le-
verage and solid pressure against the screw.

For general use, the Stanley 200083IN—
a 6% -in. driver with a 3/16-in. blade—is a
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good bet. And for those really tight screws,
an Xcelite R-148—a 12-in. driver with a
Va-in. blade—is ideal. (While this is a big
one, the blade is a perfect fit for electronic
screws, particularly the binder-head type.)
Throw in a good quality No. I Phillips screw-
driver, and you’re set for 99% of your screw-
driver needs.

Though you'll need a wire stripper, don’t
go in for those big, expensive, automatic
models. The G-C Electronics Type 760 strip-
per is quite adequate. It has a calibrated lock
adjustment for all the popular wire sizes, so
you can’t cut through a wire if you set the
lock to the correct size. Strange as it seems,
this little job works faster and easier than
the automatic strippers.

You'll also want socket wrenches. Stay
away from kits with one handle and lots of
sockets; nothing gets lost faster than a loose
socket. Select wrench sets with all the elec-
tronic sizes—the 3/16, 7/32, V4, 9/32, 5/16,
11/32 and % inches are must-haves. For voi-
ume control and switch nuts, you'll need
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7/16, Y2, 9/16 and % jobs. Since wrenches
get rough wear, they should be of high qual-
ity, though not necessarily the best going.
Snap-on, Williams and Xcelite (among
others) make excellent socket wrenches.

If you do any work with those itsy-bitsy
sub-miniature jacks (like on transistor ra-
dios), stop chewing them with pliers. A G-C
Electronics Type 9308 miniature jack wrench
makes little jacks seem like big ones.

Another offbeat but valuable tool is the
Mallory MW-100 capacitor mounting
wrench. This item lets you twist capacitor
mounting tabs without breaking them off.

Don’t forget to throw in a pair of regular
pliers and a set of small files in assorted
shapes. And for that tool that proves you’re
something other than a plumber or a me-
chanic, we’re going to suggest a soldering
iron. Note that word iron. Don’t get a solder-
ing gun right away. If you're building a kit
or a project, you're soldering constantly—
and triggering a gun on and off is a sure
way of burning it out (as well as slowing
yourself down). Also, using a high-wattage
gun when soldering a transistor is a good
way to bury a transistor.

Choose a soldering pencil of about 50
watts as your general-purpose iron. An Ungar
with a type 4033 high-temperature tip is a
good bet. The high temperature melts solder
fast—so fast that you can solder a tran-
sistor lead before the body of the transistor

[Continued on page 110]

Having the right kind
of tools is only half the
battle that most elec-
tronics hobbyists face.
Equally important is
having those tools prop-
erly cared for and ar-
rayed neatly, since this
is the only way they
can have the life ex-
pectancy and useful-
ness their cost demands.
Though the workshop
shown here doesn‘t al-
ways look this neat, it's
fully representative of
the kind of shop every
hobbyist should aim for.

Electronics Illustrated
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By Tim Cartwright

NSIDE ELECTRONICS. By Monroe
Upton. The Devin-Adair Co., New York.
262 pages. $5.95

Well, Monroe Upton’s done it again. Using
the same approach he took in Electronics For
Everyone, he’s produced a fine, lively expla-
nation of three topics most likely to interest
the general reader. His subjects: radio, TV
and stereo/ hi-fi.

A writer who knows what he’s doing, Up-
ton seems to work on the premise that his
readers are intelligent. He doesn’t talk down
to them, doesn’t give a painful ABC expla-
nation of his subjects. Nor does he over-sim-
plify a topic for the sake of a zippy style. In-
stead, he simply writes the kind of book he
would like to read about an unfamiliar sub-
ject.

Open this book to the chapter on hifi
speakers, and you might expect to see the pet
theories, overgeneralizations and dated facts
you've read before. But you won’t. For lo
and behold, this book offers a tightly written
and completely accurate summary of a very
complex topic. Matter of fact, it's better and
more up-to-date in this area than the great
majority of hi-fi books. And it’s also much,
much easier to read and comprehend. Go
back to the beginning of the book, and you’ll
find everything from the initial explanation
of electricity to the final chapter on the prin-
ciples of stereo sound just as good.

This book could and should serve as a
model for authors who want to write a popu-
lar treatment of a technicai subject. It’s a su-
perb job, recommended for anyone who
would like a fill-in on its three subjects.

1 output v
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GOOD READING

N THE SENSATIONS OF TONE. By
Hermann Helmholtz. Dover Publica-
tions, New York. 576 pages. $2.95

A hundred years ago, Hermann Helmholtz
startled the scientists and pseudo-scientists of
the day with this treatise on the nature and
perception of sound. Among other things, he
provided the first thorough explanation of
the sound of music and musical instruments.
And he demolished—with carefully reasoned
experiments—the most popular misconcep-
tions about the nature of sound.

What makes this reprint particularly wel-
come today is that many of Helmbholtz’s dis-
coveries have since been distorted somewhat.
In fact, the learned gentlemen dealing in psy-
choacoustics have turned it into an almost-
science as ridiculous as phrenology. It's good
to go back to the beginnings and see what the
man himself had to say. And while this book
hardly rates as light reading, it is a store-
house of information for anyone with an
acoustic bent.

RANSISTOR CIRCUITS FOR MAG-
NETIC RECORDING. By N. M.
Haynes. Howard W. Sams & Bobbs- Merrill,
New York & Indianapolis. 384 pages. $9.95
Transistor tape recorders, chiefly of the
$29.95 toy variety, have been around for
sometime now. But engineers are just begin-
ning to explore the transistor’s real potential
for magnetic recording. And, with plenty of
tables and charts, here is a good, compre-
hensive analysis of transistor applications in
recorder circuitry. It covers both the tran-
sistor’s advantages and disadvantages.

Tubes and transistors
no longer are treated
separately in many
modern texts, since they
are horses of the same
color. Qur illustration.
taken from Inside Elec-
tronics, shows the tri-
ode side-by-side with its
transistor counterpart.

a7
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FOR about $3 you can stop envying the professional
disc jockey and be your own daddy cool when you’re J
making tapes. How? By using El’s Stereo Mixer to com-
bine your voice with music or speech from records, R5
tapes or an FM tuner. R1

The mixer permits you to fade smoothly from one —
program source to another or to emphasize one over J5
another. And you can feed just about any two types
of program source—such as microphone, record player
or tuner (even another tape recorder)—through the
mixer to each channel of the recording tape machine.

Construction is a snap because there are so few parts.
The photo and caption below show and explain how
it’s done. If you don’t need a mike input, all resistance
values can be changed to 100,000 ohms. Compensate
for signal loss in the mixer by turning up the tape =y
recorder’s gain.—Lawrence Glenn. 6»

R7
R3
J6
— r—e
R8
R4 -
Mount all parts in main section of Minibox. Top and bottom
jacks on both sides are inputs. Center jacks are the outputs.
PARTS LIST
J1-J6—Phono jack Inputs are }1-}4: outputs are }5, J6.
?Ll<:?4——l-megohm miniature audio-taper potentiometer R5-R8 prevent the signal at one in-
afayette VC-38 or equiv.) 3 J
R5-R8—470,000-0hm, Y,-watt, 10% resistor put from being grounded by the set
Misc.—214 x2 % x5-inch Minibox, knobs ting of other input’s pot. Increase tape
recorder’s gain to offset mixer loss.
48 Electronics Illustrated
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OST EVERYONE is familiar with the
Federal Communications Commission
—the Washington bureau responsible for the
who, what, where, when and how of the
public airwaves. Pretty routine stuff, you say,
what with applications, licenses, rules, regu-
lations and all that sort of thing? Well, yes.
Also no.

5y (X

Least publicized FCC department is the
Field Engineering and Monitoring Division.
It is charged with keeping the peace on the
kilocycles, much as troopers keep peace on
the highways. The FCC’s kilocycle kops are
scattered around the country in some 18
monitoring stations. And it’s here they tune
the airwaves constantly, listening to static
and chatter and hullabalioo for hours on end.
Bore though it sounds, this aspect of the busi-
ness can be pretty fascinating. Matter of fact,
the kilocycle kops turn up enough far-out
antics to make the division’s files read like
radio’s own Believe It Or Not.

Let’s take the Denver office as a for-in-
stance. Seems the kilocycle kops out that way
were summoned to the Utah State Prison to
investigate a situation that was hardly routine.
It turned out that the wife of an inmate who
was a Citizens Bander had smuggled in a CB
rig to keep her husband amused while he was
serving time. The CBing prisoner sold the
unit to another prisoner (unlicensed), assisted
him in setting up a station in a dormitory
and even threw in his call sign as part of the

September, 1964
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sale. Though the warden confiscated the gear
and subjected the two men to 30 days soli-
tary confinement, the FCC only could write
warning letters to the two parties of this
inside job.

In another incident down in Georgia, the
offender wound up in a correctional institu-
tion, though he didn’t start out that way. This
time a ham radio operator informed the
FCC'’s Atlanta office that he had intercepted
a message of crucial importance. A Russian
submarine had fired on a shrimp boat off the
Georgia coast—or so the message read.

Thing was, the ham suspected the whole
business was a hoax right from the start. So
did the FCC, and it didn’t take long to prove
that both were correct. Another such mes-
sage sent over the airwaves brought its per-
petrator to the attention of the FBI and U.S.
Naval Intelligence. The shrimp boat, when
finally run to ground, turned out to be a 17-
year-old youth with a long record of misbe-
havior. He pleaded guilty in court and was
ushered into an institution where he will re-
main until he becomes 21 years oid.

Persons trying easy-money schemes at race
tracks have come up with all manner of in-
genious contrivances to beat the odds. In one
case, officials at a California race track heard
voice transmission of numbers on a CB chan-
nel immediately following the start of each
race. Investigating, they spotted a man op-
erating a walkie-talkie from the top deck of
the grandstand. Then they discovered that

TR
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the messages were

being received by

a rather innocent-

looking accomplice stationed near the betting
window. His earplug was in sight, all right,
but the half-pint-size receiver was hidden in
his hat.

In another race case, the Jefferson Downs
track was visited by a kilocycle kop from the
FCC’s New Orleans office to check for il-
legal use of radio in the beat-the-bookie
game. Such activity usually involves the use

of unlicensed transmitters. But on this occa-
sion the FCC investigator discovered that a
low-power device was employed to speed race
results from inside the track to a confederate
in an auto parked outside. From there, the
second man sent the results via a transmitter
licensed in the Domestic Public Land Radio
Service.

Oceasionally, the kilocycle kops get in-
volved in mattérs that really don’t call for
cops of any sort. Take the FCC’s Baltimore
office as a case in point. It received a com-
plaint from a listener who claimed he was
held captive by a broadcast station. One sta-
tion’s programs were blanketing the entire
dial on his receiver, said he, and this he dis-
liked not a little.

Before the FCC could investigate, how-
ever, the complainant called again and of-
fered his red-faced discovery. Seems he had
looked into his problem a little more care-
fully and uncovered the source of his trou-
ble. The diagnosis: his. receiver’s dial cord
had snapped, causing the tuning capacitor
to remain stationary when the dial was
turned.

The police in Kansas City once notified
the FCC that they had stumbled across a
transmitter in an auto owned by an alien
who had been arrested on another charge.
Inquiry showed that the alien’s entire family
had been using unlicensed CB gear for per-
sonal and business purposes. The head of the

50

family said that
he had been mis-
informed as to
the need of a license when he purchased the
equipment and had it installed in his car.
He finally explained that he had no idea
citizens licenses are not issued to aliens.
Theft pure and simple was the diagnosis
not long ago when thieves took two CB trans-
ceivers from a store in a Chicago suburb.
Discovering his loss, the proprietor used one
overlooked set to notify his wife, at home a
block away, who also had a CB rig. She con-
tinued to monitgr the channel and eventually
heard youthful voices who didn’t seem to
know a 10-2 from a 10-10. She suspected she
had the thieves on the hook and engaged the
youngsters in conversation long enough to
learn that they lived nearby. This tip led to
the arrest of two boys and recovery of the
stolen sets. However, further check by the
Chicago FCC office showed that neither the
store owner nor his wife had CB licenses.
But hams, CBers and other individuals
aren’t alone in feeling the long arm of the
kilocycle kops. Even staid commercial broad-
casting stations run afoul of the FCC’s regu-
lations now and then. In one 20-month period
FCC field engineers conducting field-strength
measurements of some 600 broadcasting sta-
tions found that more than 10 per cent were

ONTHEAIR
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deficient in signal coverage. Typical causes
were deteriorated ground systems, leaky base
insulators and corroded tower joints.

Lastly, there was the kilocycle kop who
drove into a Vermont community to inspect
the local radio station. As he pulled up to the
station, listening to it on his car radio, he
heard a disc jockey spin a current hit—called
Oh, Oh—Trouble’s Back in Town.-§-

Electronics Illustrated
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£ SCROUVNGER...
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Being a 2-band ham rig you can lash
up for as little as 5 clams!

By HERB FRIEDMAN, W2ZLF

REAL CHALLENGE used to be ham radio’s keynote. No one in the early
days ever thought of flipping through a catalog, ordering gear galore and
then going on the air the same day the stuff arrived. Most everyone roiled
his own in those days.

Today, this kind of fun is pretty much gone with the wind. But not quite:
build EP’s Scrounger, and you're in for all the thrills and satisfactions that
can only come from building your own equipment. Whether you're a new
General, a Novice or an old timer, the Scrounger can put real enjoyment into
amateur-radio construction and operation. And what’s the Scrounger? Why,
a crystal-controlled 80- and 40-meter CW transmitter with an input power
of up to 10 watts—more than enough to enable the sharp operator to paper
his walls with QSL’s.

It’s designed as a junk-box project and most of the parts can be swiped from
old TVs, radios or scrapped home-brew projects. If there’s an electronic
schlock house (surplus dealer) in the neighborhood, you probably can bargain
the components for a buck or two. On the chance you don’t have a junk box
everything can be bought new for less than $25.

Construction. We built our Scrounger on a 9x9x2-inch cake pan. Power
transformer T1 can be just about any type as long as it has a 400- to 600-volt
center-tapped secondary that can deliver at least 40 ma. Tl also must
have 5- and 6.3-volt secondary windings. Rectifier V2 can be '
most any S-volt rectifier you’ve got around—a 5U4, a 5Y3
or even an old four-pin type 80.

Almost any junk-box choke will work. If you've
got an old AC/DC radio, use the output-transformer
primary. If there’s nothing that resembles a choke,
use a 100- to 200-ohm ten-watt resistor for L5. Sim-
ilarly, C9 and C10 can be anything from 8 mf up
(be sure they’re rated at at least 450 V).

A special RF tube socket isn’t needed for V1—
simply use any octal socket you have handy. And,
while we specify a 6V6 for V1. a 6F6 or a 6K6 also

P



www.americanradiohistory.com

Use a 9x9x2.inch cake
pan and follow our
open layout and you
won't have any con-
struction problems.
Mount the power trans-
former last to keep it
from bending the pan.
We've shown the pan
cut away under C6 and
L3/L4 so you can see
the connections. Ter-
minal strips are used at
each end of L3/L4 to
support the coil about
Ya inch above the pan
and to provide a tie
point at the left end and
a ground point at the
right end. Remember
that both lugs on Pl's
socket are insulated
from ground. Mount C1
and the crystal socket
above the pan. A key-
ing monitor, described
on the last page of this
story, plugs into J3 to
enable you to hear your
own fist when sending.

THE SCROUNGER...

There's so little in the Scrounger that you should
be able to get it on the air in an evening—even
if you spend time rummaging through a junkbox.

52

will work, though the input power will be
lower.

Tuning capacitor C6 is the RF section (the
large one) of a scrapped superhet tuning ca-
pacitor. Modify it for the transmitter by re-
moving the trimmer screw and the trimmer-
capacitor strip. RF chokes L1 and L2 (2.5
mh) can be the same type, though if you
purchase these we suggest the miniature type
for Li. The value of keying-adjust trimmer
capacitor C1 isn’t critical as long as its range
is at least 7-35 mmt.

The critical parts are L3 and 1.4. but even
here there’s some leeway. Their form is a
cardboard tube from a roll of bathroom tis-
sue. Place a pencil mark about Y2 inch from
one end and a second mark 3 inches from
the first. Then punch a small hole through
each mark. For L3 you can use #18, #20
or #22 enameled, hookup or bell wire—just
be sure it’s insulated. Pull the wire through
one hole from inside the form and wind 22
evenly spaced turns between the two holes.
Then cement the wire in place with airplane
glue or household cement. When the cement

Electronics Illustrated
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Capacitors: PARTS LiIST P1—40-ma, 28-V pilot lamp
C1—7-35 mmf trimmer (Centra- (G.E. 1819 or equiv.) and
lab 820-C or equiv.) Fl—1-A pigtail fuse socket
C2—100 mmf, 500 V ceramic J1—Phone jack R1—82,000 ohm, Y -watt
disc 32, J3—Phono jack resistor
C3—.02 mf, 500 V ceramic disc L1—2.5 mh RF choke (J. W. S1—SPST toggle switch
C4—.05 mf, 1600 V ceramic disc Miller 6302 or equiv.) Tl—Power transformer: 480 V
C5, C7, C8—.005 mf, 500 V L2—2.5 mh RF choke (National ct. @ 40 ma, 5 V @ 2A,
ceramic disc R-100U or equiv.) 63V @ 2A.
C6—Superhet variable capaci- L3. L4—Coils (see text) (Allied 61 G 427 or equiv.)
tor {(Altied 13 L 529) L5—8.5-hy, 50-ma, 400-ohm V1—6V6GT tube V2—5U4G tube
C9, C10—20/20 mf, 450 V elec- choke (Allied 62 G 136 or Misc.—80-meter crystal
trolytic equiv.) (Texas Crystals, Inc.)

Coil construction. All

i it leads come through bot-

i ) : i E ' tom of form, Leads

! . I ) Y marked A through E

b Lol el £ T0J3 connect to ]2, I3 and

| § E .I»J-i. : _r* D ground lug as shown in

1 l L et = +» ¢ TO J2 pictorial at left. We

TOCeet -4 iy L L= KRk BN it I 8 wound L4 in two steps:
\ P, N3/ TO GND from ground lug to J3

L3 La A (E): from J3 (D) to 12 (C).

dries. you're ready for antenna coil L4. hookup wire wound adjacent to L3 as shown

1.4’s construction and location depend on in the coil diagram.

how you plan to feed the Scrounger to the To provide an RF sample for our keying
antenna system. If you use an antenna cou- monitor (described on the last page of this

pler (see 250-WATT ANTENNA TUNER. story), tap L4 at the second turn from the
Sept. '63 El). which we recommend. L4 ground end.
should be five turns of #22 plastic insulated We do not recommend that the Scrounger’s

V1 is a combined crys-

L4 J2 tal-controlled oscillator
(CG [A_ﬁj and RF amplifier whose

cathode., control grid

53 and screen gqrid (the
oscillator plate) function

as the oscillator. Since

the screen is at electri-
l cal ground it eftectively

shields the oscillator

== from the plate circuit
and antenna loading
effects. We recommend
an antenna coupler for
long-wire or random-
length antennas. A di-
pole can be connected
directly to J2 but you
will have to experiment
with L4 to obtain maxi-
mum loading., For 72.
ohm feedlines, L4
should be five to eight
turns. For 300-ohm feed.
lines, L4 should be any-
where from eight to

N

— L3

2 twelve tums. Remem-
Ca b -
F1 = i GRN Vi ber, if you use an am-
‘__(\j 7 tenna coupler, wind L4
BLK i & adjacent to L3 as shown
= in the dlagram above.
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b1
|

This keying monitor will let you hear your fist.
It fits in a 2Y4x2Yx4-inch Minibox and is shown
next to the Scrounger on the first page of this
story. Transmitter must be loaded for monitor
fo work properly. If tone is garbled, try a
1 or .05 mi capacitor for C3. If tome is
shrill, parallel C3 with another .25 mf capacitor.

Tl SCROUNGER...

output at J2 be fed into an antenna directly,
since the overall efficiency will be low. If you
don’t have or don’t want to build an antenna
coupler, close-wind L4 (five turns of #22
plastic-insulated hookup wire) over L3, start-
ing at L.3’s grounded end. L4’s ground con-
nection must be the end closer to the center
of L3. If the transmitter doesn’t load prop-
erly, increase the number of L4’s turns—
anywhere from two to eight more turns may
be required. However, if you find you need
as many as 12 turns, use a coupler.

P1 is both a pilot light and a tuning indi-
cator so don’t change its circuit connection or
substitute a different bulb for the one speci-
fied. Since P1 is connected in the B+ cir-
cuit, make certain both its socket lugs are
insulated from ground (some holders use the
frame for a ground connection). When the
wiring is completed, double-check for a short
by measuring the resistance from both socket
lugs to ground. The resistance should be sev-
eral hundred thousand ohms. If you get a
reading of only a few ohms, get rid of the
short before you turn the power on.

Tune-up. Whether or not you use an an-
tenna coupler, an antenna must be connected
during tune-up.

An 80-meter crystal is used for both 80-
and 40-meter operation. Plug in the crystal
and set C6’s plates to full-mesh. Turn on
power and allow a minute or so for warmup.
Pl lights when the key is closed. Hold the
key down, and slowly open C6’s plates until
Pl dims, indicating plate current dip. The

=
i
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KEYING MONITOR PARTS LIST
C1, C3—.25 mf, 15 V or higher, capacitor
C2—.005 mf, 15 V or higher capacitor
D1—1N34 or 1N54 diode
PLI—Phono plug
R1—22,000-ohm, Y, -watt resistor
R2—27,000-ohm, Y -watt resistor
SPKR.—1Y-inch, 10-ohm speaker
(Lafayette SK-61)
Tl—Universal .output transformer, Lafayette
TR-12 (do not substitute).
Misc.—21, x2, x4-inch Minibox, terminal
strips, RG58/U coaxial cable

transmitter now is tuned for 80 meters. Con-
tinue to open C5’s plates and P1 will light up
again and then dim a second time. The sec-
ond dip is C6’s tuning for the 40-meter band.
If P1 suddenly flashes as you tune C6. it
means that Cl is not set correctly—don’t
worry about this now.

If you use an antenna coupler adjust its
controls to increase PI’s brilliance and then
dip again with C6. Repeat this procedure
several times to insure maximum transmitter
loading. If you have an 0-100 ma. meter it
can be used as a more precise tuning indi-
cator. Plug it into jack J1 and it will key the
transmitter and indicate VI's cathode cur-
rent. Tuned but unloaded, the current should
be about 33 ma. (with a B+ of 250V).
Loaded, the current is nearly 40 ma.

Another way to tune up the Scrounger is
to place a field strength meter near the an-
tenna and then tune for maximum indication.
C! must be adjusted now for best keying.
While monitoring the Scrounger’s signal in
your receiver, adjust C1 for a clean and sharp

{Continued on page 118]

Electronics Illustrated

WwWWWwW americanradiohistorv com


www.americanradiohistory.com

fl"lCKET REFORM
. . . With agitation
for changes in ham li-
censing requirements
continuing unabated,
we'd like to get in our
own few watts worth.
And what we’d like to
suggest is eliminating
an utterly mongrel

THE
HAM
SHACK

BY ROBERT o
HERTZBERG ;laszlﬁ.c".mo" the
wW20JJ echnician.

Look at it this way:
if a man knows enough to pass the written
part of the General test, he certainly has the
ability to practice code a bit more and reach
the 13-wpm level. Instead of stopping at the
ridiculously low 5-wpm standard for the
Novice, why shouldn’t he go on to the
13-wpm required for the General? After all,
the General offers everything the Technician
and the Novice do, and more besides. No
bones about it, the General is the one ticket
to have—the sooner, the better.

Unfunny Fonetics . . . There’s not much
doubt that the home-brew phonetic alphabets
favored by many phone operators are more
confusing than clarifying. Matter of fact,
using names of cities and countries to spell
out words can add to the clamor. Let the
QRM be bad, and the receiving op is likely

to think he’s hearing a station in one of
these places.

The FCC already requires the Interna-
tional Morse Code for CW communications.
Why shouldn’t it likewise specify a single
phonetic alphabet—any alphabet—for voice
communications? Seems to us such a move
would do much to clean up some of the
downright silly stuff that can be heard nightly
on the phone bands.

Freaky Frequency . . . The unpredictabil-
ity of short-wave radio has fascinated lis-
teners for more than half a century. We think
it will continue to do so, and here’s a for in-
stance to prove our point.

Fishing around the 15-meter band for a
solid hour, all we could hear was ignition
noise from passing trucks. Just as we were
about to switch to 20, HCSEJ in Ecuador
roared in. He was working someone he called
Naga and was asking about the latter’s equip-
ment.

Naga also pounded in and gave his call
as JA2ACT maritime mobile. With the con-
versation entirely in English, it took us a
while to realize that JA is the prefix for Ja-
pan. When HCSEJ faded out, we gave Naga
one short cail, and back he came, the single,
solitary station on the entire band. He is a

{Continued on page 114}

OFFICIAL PHOTOGRAPH U.S. NAVY

September, 1964

The US. Naval Hos-
pital in St Albans.
N.Y.. now has a
complete ham shack.
courtesy of the Sin.
gle Sideband Ama-
teur Radio Associa-
tion. Finding a few
extra bucks in its
treasury. the
SSBARA put the
cash to good use by
giving the hospital
a means of making
phone patches be-
tween patients and
their families. Photo
shows Capt Joseph
L. Yon, commanding
officer; Lt Comdr.
A. R. Petoletti, hos-
pital PRO: and
Harry Dannals,
W2TUK. a director
of the SSBARA.
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DXing the

CERM

Still divided as an aftermath
of World War Il, Deutschland
is both heartland and hotspot
of a continent. What better

fare could a DXer ask for?

By DON CARTER

W HAT WAS ONCE Nazi Germany has
been the No. | point of East-West con-
frontation for years. And Germany today
also is a pretty controversial topic in DX
circles. Does it count as one country, two
countries or three? The ARRL, presumably
for simplicity’s sake, recognizes only one
Germany. Most SWL-DX clubs, in contrast,
count East and West Germany as separate
countries. And no one really seems to know
what to do with that city within a country
or countries—West Berlin.

For the moment, though, let’s be generous.
Let’s count each of the Germanys as a sep-
arate DX country. And now that we have this
little problem out of the way, let’s see what
each has to offer the avid DXer.

West Germany. By far the most easily
heard station in all Germany is Deutsche
Welle. Official voice of the West German
government, DW is an important source of
NATO news. Further, DW is an excelient
prospect for every novice SWL to cut his
teeth on.

As it happens, Deutsche Welle (which
translates as Voice of Germany) has three
English-language transmissions for North
America. There’s one at 1010-1050 EST on
11795 ke, another at 2035-2115 EST on 9640
ke and still a third at 2355-0035 EST on both
9575 and 9735 kc. Though all can be picked
up throughout the States, the first and third
are intended primarily for the West Coast
(0710-0750 and 2055-2135 PST).

The Western zone also lays claim to the

36

most important international station operat-
ing from Germany—Radio Free Europe. A
private station which transmits with Wash-
ington’s enthusiastic approval, RFE is one
of the few Western outlets still extensively
jammed in Europe. What's more, RFE often
is subject to vicious attack by the various
Communist satellite governments. Even big-
ger proof of its strength lies in the fact that
the Soviet block has lodged formal diplomatic
protests against RFE!

RFE can be logged on countless fre-
quencies in the United States. One of the best
is 11895 kc, where the station transmits Bul-
garian before 1300 EST and Romanian after
that hour. Some RFE transmissions also are
carried by a relay in Portugal, however, so
you never can be quite certain whether you
have the real RFE or not.

For those DXers who want a somewhat
bigger challenge, there is Radio Liberty. Also
jammed heavily, this is an anti-Communist,
Russian-language outlet operating out of
Munich 24 hours a day. Though it transmits
on many frequencies, 9660 kc probably is
your best bet. Also in Munich is a Voice of
America relay which can be heard more or
less consistently on 11830 kc at 0900-1100
EST. And if you want to tackle something
really difficult, shoot for the 49-meter re-
gional SWBC relays. Both Suddeutscher
Rundfunk at Stuttgart on 6030 kc and Radio
Bremen on 6190 kc occasionally sneak
through QRM before sunset or after mid-
night.

Electronics Illustrated
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Those who prefer utility DX to the broad-
cast variety will be happy to learn that many
West German international telephone trans-
mitters frequently are received in the U.S. In
Frankfurt, for example, there is DFS39 on
18390 k¢, DFRS9 on 17595 ke, DFP48 on
15483 kc and DFL40 on 11401.2 kc; while
in Hamburg, DGK85 transmits on 10850 ke.
Reports for all such stations simply can be
addressed to Technician in Charge, Radio,
Deutsche Bundesposte, at the appropriate lo-
cation (whatever is announced on the test
tape).

East Germany. On the other side of the
Curtain, all broadcasting is under the Com-
munist-directed  Staatliches Rundfunkko-
mitee. In addition to its usual propaganda
activities, the East German Republic has
been known to place transmitters on many
West German channels. Further, it even has
been accused of providing facilities for vari-
ous clandestine groups. While some of these
tales do not stand up under careful scrutiny
(R.Teje Iran on 11697 ke, for example, does
not operate from East Germany), other such
accounts may be true.

East Germany’s official SW arm calls it-
self Radio Berlin International. RBI pretty
well follows the Moscow line with a few spe-
cial twists—a weekly program on How to
Ease Tensions in Germany is one. Though
there are transmissions for Eastern North
America at 2000 and 2130 EST on 9560 k¢
and for the Pacific coast at 1945 and 2045

)
ﬁ
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PST on 9730 kc, none of these penetrate
QRM very well. However, you might try for
the African beam at 1100 on 11795 ke (right
after Deutsche Welle signs off). In addition,
15240 kc sometimes is heard at 0830 and
0930 EST when English is beamed to the
Far East.

West Berlin. Biggest German DX chal-
lenge of all is Berlin—West Berlin, that is,
since East Berlin rightfully must be consid-
ered an integral part of East Germany. This
lonely bastion of democracy has only one
SWBC station, RIAS (Radio In American
Sector). Operated by the U.S. Information
Agency but independent of our Voice of
America, RIAS transmits on 6005 kc. And
there’s the rub: this is smack in Radio Amer-
icas territory and there’s QRM not only from
that Caribbean power but also from those
Cuban jammers which accompany it. About
‘the only time North American SWLs can
try for RIAS is after R. Americas signs oft
around 0200 EST.

DXers also might try for the airlift gang—
transmissions from aeronautical traffic going
to and from the divided city. This can be
heard at night on 4689.5 ke, an air-to-ground
channel used throughout Europe. You'll nat-
urally have to buck a little static now and
then but the channel often is clear of QRM.
About the only danger here stems from Latin
American broadcasters who just can’t seem
to keep on frequency for some odd reason or

other. 4

The German Demo-
cratic Republic.
which is what the
puppets across the
Iron Curtain caill
their part of Ger-
many. frequently
jams programs from
the West. Nonethe-
less, many stations,
including this out-
let in Cologne., do
get through. And
the story from most
any camp in the
East-West conflict

can be yours if you
DX the Germanys.

57

WwWWWwW americanradiohistorv com


www.americanradiohistory.com

FOR
HAM & CB
STATIONS

By MANFRED BLACK EVERYWHERE
you look these days

the word automation is likely to pop up. There
seems to be a machine that can do just about
any job better and more reliably than people.
There’s another side to that story, but for a
$5 bill and a few minutes of time, you hams
and CBers can add automation to your sta-
tion. Don’t try to beat automation—join it.
Here’s what automation will do for you:
1) prevent unauthorized persons from op-
erating your equipment; 2) warm up your
transmitter, receiver, VFO or transceiver be-
fore you are ready to go on the air; 3) turn
off all your equipment after you leave the
station; 4) remind you when it’s time for a
net or some other special event, such as din-
ner, when you’re busy working South Africa.
And, to boot, you get accurate time because
the heart of this automation program is a

clock—a must for a well-equipped station.

The gadget that does the actual work is
a switch controlied by the clock, which makes
the clock into a clock timer. Clock timers can
be purchased from several electronic parts
distributors. Our table specifies different
types, prices and features. All these clock
timers have a built-in 15-amp switch that can
be controlled manually or automatically at a
preset time. All clock timers we list have a
sweep-second hand and some have alarms.
One has a 24-hour dial. On some, a sleep
switch can be used to shut off your equipment
automatically. All but one of the timers, the
Olson X-931, come with knobs and a bezel
(front-panel protective frame).

An attractive and inexpensive housing for
the clock timer is a plastic food-freezer con-
tainer. It is made of polyethylene, is un-
breakable and is available at supermarkets in

MULTIPLE OUTLET STRIP

FUSED

PLUG}
TO

1rv

I RECEIVER I I TRANSMITTER ' VFO

Ham-station installation. Fuses in plug should not be larger than current rating of clock-timer switch.
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Rear view of clock timer shows the connections
from the switch contacts to the accessory outlet.

several shapes and sizes for about 35¢. Select
one large enough for the clock timer you're
using. Remove the lid and with a sharp knife
cut out a section in the lid large enough for
the face of the clock.

Mount an AC chassis receptacle near the
rear of the box at one side. Cut a hole in the
rear and pull a heavy-duty AC line cord
through it. Solder jumper wires (#14 or
larger) from the AC outlet to one side of the
clock motor and to one of the switch’s lugs
as shown in the diagram and photo. Then
connect another wire from the other lug on
the clock motor to the other switch lug. Put
the lid on the container and you’re in business
—almost.

Plug the timer’s line cord in a 117-VAC
outlet fused for at least 15 amps. The clock
should start running regardless of knob posi-
tions. Plug one of the multiple outlets we
list in the table into the AC receptacle, then
plug your equipment in the outlet strip.

When the clock control knob is in the off
position all the equipment will be off. To turn
on the equipment, turn the control knob to
on. This manually closes the clock-timer’s
switch. Since all equipment

SWITCH
CONTACTS

unit. No more unintentional overnight cook-
ing of equipment.

To prewarm your equipment, set the alarm
time and turn the clock-control knob to auto.
Turn on the equipment you want to drift-
stabilize, such as the VFO or receiver. When
the preset time arrives, the clock switch will
close and the equipment will be readied for
you while you're driving home from work or
having dinner. Be sure, of course, that all
equipment and the main AC line are fused.
A fused plug at the end of the clock-timer
line cord takes care of this easily.

Some clock timers have a built-in buzzer
which can be made to sound at the alarm
time by setting another control knob. This
feature can be used to remind you that din-
ner’s on if you get too involved at the work-
bench or in a rag chew.

A 15-amp clock switch will handle 1,650
watts and that’s a lot of equipment, unless
your transmitter’s a really high-power job.
Loads that exceed the rating of the clock
switch contacts can be controlled by using
the clock to energize a separate relay with
heavy-duty contacts. §-

is Plugged into the multip]e CLOCK TIMERS AND MULTIPLE OUTLETS
outlet, only someone who Distributor Stock No. Price Features
knows where that little knob Ol‘son Electronics X-931 $2.99 Sleep switch, no alarm
1 1 1 Lafayette Radio MS-918 4.39 24-hr, dial, no alarm
is and what it does will be | [5¥elie pote | Vs 3.95 No alarm
able to get your gear fired up. Lafayette Radio MS.794 5.40 gleep s S
Allied Radio 78 B 438 5.98 leep switch, alarm
The control knob offers | Afied Redio 78 B 499 6.94 Sleep switch, alarm
Radio Shac 6172503 1.69 8-outfet strip
another bonus. It can be used Lafayette Radio EL-89 39 4-way outlet
to turn all your equipment ta:ayeﬁe Radio EL-72 53 4-outlet Perma-PIug*
: : afayette Radio EL-10 1.47 12-inch-tong outlet strip
off just in case you may have Lafayette Radio EL-67 2.29 4-foot-long strip, 3 outlets
f()rgotten that one lonesome Allied Radio 50 N 949 6.25 6 outiets, fused, pilot light

September, 1964
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Has the Space-Age outdated
your knowledge of Electronics?

SAICROELECTRONICS
~Medium-size ant

dwarfs integrated

semi-conductor

circuit (black square)

containing 8 transistors

12 resistors.

Greatly enlarged

photo is shown actual

size-hefow.

Business Week.
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Will the space age end your career in elec-
tronics? Or will it open up opportunities for you?
Will you be a victim of automation? Or will you
move up to a level where you can't be replaced

Protect your future [

What happens to you depends on whether or not

I you are able to supplement your education in

t er t e B‘v electronics with the new knowledge demanded
= by employers today.

\ H You can protect your future through the new

rO ra,ms ln CREI Programs in Space Electronics which offer

i E you up-to-date knowledge in these specialities:

d SPACE DATA SYSTEMS_|ncludes analog

pace ec mmcs and digital computers, information theory, data

acquisition and processing. = SPACECKRAFT
TRACKING AND CONTROL—includes such

This photo shows a circuit produced ‘by space : .
bt areas of space technology as orbit calculation
age manufacturing techniques. Automation elim- and prediction, inertial guidance electromagnetic
inates the many man-hours_needed to build wave generation. s %ER SPACE RADAR
conventional circuitry, Each .day new develop- ENGINEERING_Includes specialized knowl-
3 ments are outodatjng men who can't measure up edge of radar antennas, receivers, components
\ to more demanding employment requirements. and microwave equipment as used in space

applications.

« These are the first extension programs devel-
oped specifically to help men in electronics apply
their experience to the space effort. = Content
developed to meet employment requirements as
determined by consuiting government and private
organizations in the space field. = Text material
prepared with the help of engineers and scien-
tists from leading space oriented organizations.

CRE! also offers specialized education in these
important areas of electronics: Electronic Engi-
neering Vechnology, Communications,
Aeronautical and Navigational, Television,
Servomechanisms and Computers, Nuclear
Instrumentation, Radar, Nuctear Engineering
Technology, Mathematics. 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.

CREI For your copy, mail postpaid
airmail card or write: CRE},
P ———— Dept. 1709-B, 3224 Sixteenth
Founded 1927 St., N.W., Wash., D.C. 20010

THE CAPITOL RADIO ENGINEERING INSTITUTE

Accredites Member of the National Home Study Councit
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SN

CB CORNER|

BY LEN
BUCKWALTER
KBA4480

NIVAC IN CHARGE . . . As its flipflops
skittered to a halt, the big computer
mad€ its choice. David W. Berry of Cara-
tunk, Maine became the first electronically
licensed CBer. Part of a new license-proc-
essing system procured by the FCC for some
$1 million, UNIVAC awarded Berry a call
sign that is computer-like in layout. The his-
toric license: KKA-0001. Subsequent call let-
ters spewed out by the machine may not be
as exotic, but they’ll reach CBers in a matter
of days, not months.

Will the birdbrains eventually take over at
the FCC? Not likely, though this computer’s
first act does have a tantalizing twist.
Through some uncanny sixth sense, UNI-
VAC apparently knew Berry needed a new
means of communication. Berry, you see,
doesn’t have a telephone.

Tallow Tip . . . No matter what goes wrong
with a CB transceiver, it’s rare that coils or
transformers go out of alignment. But fre-

Add a little wax, and loose tuning slugs freeze
in position. See text for tips on how it's donme

64

BIRDBRAIN
LICENSING

quent tuning adjustments, especially on kit-
built rigs, can cause iron cores to lose their
snug fit. The result is a common malady—
sloppy slugs. Car vibration, rough handling
and other jigging and jogging detune slop-
happy slugs, and performance suffers.

Both cure and prevention are one in this
case. And it’s all done with a candle. Light
it, then let melted wax drip into the open end
of the coil, as shown in our photo. Moments
later the slug is locked in place, though it’s
an easy matter to free it for future adjust-
ment. Better yet, wax won’t upset the cir-
cuit’s electrical characteristics one iota.

Two For One . . . CB radio had a 23-chan-
nel band. Want to try for 462 That’s just what
Mark Products does with its new Sidewinder
rig. First commercial single-sideband trans-
ceiver to hit the CB market, the SSB-27 is
full of surprises. Topping the list is the hefty
signal pounded out by the transmitter. With
SSB techniques, it has many times the effec-
tive power of a conventional rig. Reason: all
talk power is squeezed into one sideband,
while RF carrier and other sideband are
squelched deep inside.

An intriguing idea introduced by the new
set is split-channel operation. Hopefully, the
company predicts more frequencies, less con-
gestion and, in fact, two channels where one
existed before. Is this possible? Can someone
be pulling our mike cord?

No flannel-mouthed claim, splitting chan-
nels is everyday practice with other radio
services. Taxis, police and hams, for exam-
ple, began it years ago as more stations
crowded on their bands. The two-for-one
split works for CB, too, thanks to a happy
marriage between FCC rules and sideband’s
technical sophistry.

Sing into the mike of a normal CB rig,
and the signal on the air spreads out. If
you've got guts and can hit a really high note,
the transmitted signal may widen 2 or 3 kilo-
cycles, depending on the tone you wail. But

[Continued on page 118]
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By JOHN MILDER

S OUR STORY opens, minds spin, clocks
grind and buzzers are all set to sound.
Where are we? At a quiz show, no less. One
of the contestants is up and the quizmaster
has asked him to define high fidelity.

“Uh,” he finally stammers, “high fidelity
means sound that’s pure and undoctored . . .
sound that’s as close to the real thing as
electronics can make it.”

The quizmaster nods approvai. Our friend
beams.

But is he right? Is hi-fi sound a pure and
undoctored replica of the real thing? Not
quite, you say. And you’re right. The hanky-
panky, hocus-pocus and general sound doc-
toring that goes on behind the scene well
might be called the greatest scandal in hi-fi.

Commonest old wives’ tale in the whole
hi-fi business has to do with frequency re-
sponse. And this same clinker also enters into
much of the hanky-panky game in one way
or other. The human ear, the story goes, can
hear frequencies from something like 20 cps
to 20,000 cps.

This being the case. the response of every

4$ 2.0

Fig. l—Absolutely flat response, the sacred cow
of hifi, is far more theoretical than practical.

September, 1964

component from cartridge to speaker ideally
should be flat as a pool table all the way
from 20 to 20,000 cps. Stretch this response
clear across the entire range (as the little
characters in Fig. | are doing), and you've
captured sound-in-the-raw, some would tell
us.

But they wouldn’t be quite right, either.
For one thing, human ears as a rule can’t
hear sounds as low as 20 cps or as high as
20,000 cps, even if they try. What’s more,
the human ear exhibits flat response only at
extremely high volume levels.

As the little chart in Fig. 2 suggests, a man
listening to a hi-fi set at low volume will hear
mid-frequencies at around 3,000 cps as nicely
as you please. But he’ll hear no low or high
notes at all unless there’s some deliberate
hanky-panky performed.

This kind of trickery is so innocent most
people never look at it in quite this light, but
hanky-panky it is. It ordinarily takes the
form of bass and treble controls. Sometimes
it's achieved with loudness controls, a spe-
cial kind of volume control that boosts both

Fig. 2—Ear responds best to mid-frequencies.
The louder the sound. the flatter is its response.
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low and high frequencies and gives vou a
sort of upside-down version of the curve in
Fig. 2. But regardless of how it’s done, both
low and high frequencies are made much
louder than before and, therefore, are audi-
ble to the ear. But they wouldn’t have been
if some hanky-panky hadn’t saved the day.
Other tricks of the hi-fi trade are a trifie
more complicated, but they add up to hanky-
panky just the same. First bit of hanky-panky
we encounter is at a recording studio where
master tapes are made. One might suspect
that a recording session is a matter of finding

Fig. 3—High frequencies must be boosted when
recording on tape to make up for losses involved.

the right microphone positions, adjusting a
few controls and letting ’er rip. But it isn’t
nearly that simple.

Problem is that the recording medium—in
this case magnetic tape operating at 15 or
maybe 30 ips—won’t do well with one of
those flat-as-a-pancake, 20-t0-20,000-cps
signals we were talking about. Feed an un-
doctored signal into a recording head and
the high frequencies disappear quicker than
cheese at a mouse christening. What's more,
untricked playback of that tape vields sound
with no low frequencies.

The solution involves some heavy tinkering
with the signal that goes into a recorder and
also with the one that comes out. In the u.s,
most tape-recorder manufacturers follow
recommendations of the National Associa-
tion of Broadcasters in the kind of tinkering
they do. Since most of the high-frequency
boost takes place during recording, that fiat,
20-t0-20,000-cps curve we’ve been mention-
ing is distorted to look something like the
curve in Fig. 3. And jacking up the low
frequencies in playback twists that flat curve
into something like the curve in Fig. 4.

Though the actual shapes of the curves

Fig. 4—Gelting low frequencies from tapes calls
for substantial jacking and boosting on playback.

differ for all but two of the various recording
speeds, the aim always is the same. The
hanky-panky here simply is an attempt to
bend the signal in and out of shape just
enough (and in just the right places) to come
up with a final curve that looks like the one
in Fig. 1. Obviously, the signal that ultimate-
ly comes from a master tape might look flat-
ter and sound better if it didn’t have to be
tricked and twisted in and out of shape, but
there’s no way to avoid this kind of hanky-
panky. It’s just something that tape demands.

Once the results of a recording session are
safely on tape. the next step usually is to
cut a master disc for making LPs. Here, too,
the engineers at the controls tamper with the
signals, but for different reasons. Unlike tape,
a disc gives back pretty much what goes on
it in the first place.

Thing is, if the low frequencies were re-
corded in the same form in which they’re
shown in Fig. 1—fiat all the way to 20 cps
—they’d take up so much room on the record

Fig. 5—Low frequencies are cranked down. high
frequencies cranked up when culting an LP record.

Electronics Illustrated
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you couldn't call it an LP anymore. Further,
no cartridge in existence could follow that
kind of giant waddle, nor could any record
cutter chisel it out to begin with.

The solution is to put less and less sound
on the record as you go lower and lower in
frequency. Figure 5 shows you the form this
kind of hanky-panky takes, and it also re-
veals something else of interest. Not only are
the low frequencies much weaker than they
were in Fig. |, the high trequencies have
been made louder at the same time the low
frequencies were being toned down.

Fig. 6—Pushing down high frequencies when play-
ing records also almost squashes needle scratch.

Boosting the highs in recording means that
these same frequencies must be trimmed
down in playback. Trimmed down they are,
and with them goes much of the needle
scratch you'd hear if they weren’t. (As shown
in Fig. 6, the low frequencies are boosted
simultaneously.) In short, hanky-panky as
applied to the hi-fi record not only makes
that record possible; it also removes most of
the scratch and hiss that otherwise would
make that record all but unlistenable.

Whether you prefer tapes or records,
chances are you often hear your hi-fi indi-
rectly via the signals from radio stations. If
they're FM stations, there’s some hanky-
panky involved there, too, and of a type simi-
lar to that used with LP records.

On first thought, one might imagine that
FM stations broadcasting records or tapes
would do nothing more than correct for the
hanky-panky deliberately tossed into both
media. This they do, of course, but they also
do a little extra twisting that makes a whale
of a difference in the way their programs
sound.

Though FM beats AM on many counts,
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Fig. 7—FM stations transmit wide-band signals,
containing far more high than low frequencies.

FM long has relied on some rather simple
hanky-panky to make it sound even better.
Listen to an AM station over your hi-fi set
and you'll hear lots of noise and static right
along with a pretty lo-fi signal. Because
there’s more space in the FM band, FM sta-
tions aren’t limited to lo-fi signals and can
spread themselves out to cover pretty much
the full hi-fi range. But they also deliberately
jack up the high frequencies before they ever

2lA2%
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Fig. 8—FM tuner or radio auto-
matically tones down high fre-
quencies boosted before transmis-
sion. Static is reduced as a result.

reach the airwaves, in much the same manner
that recording companies boost the high fre-
quencies on their records (see Fig. 7).

The reasons also are much the same with
FM as with LPs. Let your FM tuner or FM
radio trim these high frequencies down to
size (as shown in Fig. 8), and the overall
result is a flat curve much like that shown
in Fig. 1. But pruning these high frequencies
also dumps most of the noise and static right
down the drain. Result is that FM programs
come through rich and full, with little or none
of the noise and garble that plagues AM_Q_
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Try These

A permanent or temporary shield for a radio or
TV tube can be improvised quickly from am
aluminum film con. Insert a close-fitting dowel
in the can and punch holes in the sides for cool-
ing. For greater heat dissipation, paint the

can’s inside and outside black. Attach « wire
to the can and connect the wire to the chassis,

Try to check a miniature tube’s filament conti-
nuity with a test lead in each hand and you'll
realize quickly that it takes a bit of juggling. A
quick jig to hold the tube can be made by screw-
ing a rubber furniture-leg tip to a block of wood.
Push the tube in upside down and you've got it.
Diferent size tips can be fastened to the block
for other size miniature tubes.

68

A quick third hand for difficult soldering jobs
can be made by twisting a few turns of heavy
wire around your iron's handle. Put the wire
in a bench vise and you're all set. Your hands
are now free to hold the objects to be soldered.
Rather than hold the solder between your
teeth, tin each lead first and then put a
drop or two of solder on the tip of the iron.

The many scales on a VOM or a VIVM sometimes
can be confusing and aiso can cause a lot of lost
time and possibly incorrect readings. If you use
one particular scale more than others. it is a
good idea to make a set of masks out of thin
cardboard. The masks can be fastened to the
meter and removed easily if you use Scotch tape.
Glue an envelope to the meter to hold the masks.

Electronics Illustrated
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BEGINNERS
PAGE

HAT'S a wave trap? A coil and ca-

pacitor hooked in series or parallel and
connected to a- radio’s antenna terminal.
What does it do? It gets rid of interference
near the station vou want to listen to.

Take a look at a schematic of the tuning
section of a radio (top diagram at the right).
This is called a parallel-resonant circuit. or
parallel wave trap, depending on where it's
used. Let’s assume vou’ve tuned the radio to
700 kc. Al frequen-
cies above 700 kc
find an easy path to
ground through the
variable  capacitor.
Frequencies  below
700 kc find an easy
path to ground
through the coil. But =
at 700 kc the re-

TANTENNA

Col

TUNING
CAPACITOR

actances of both LR
the coil and ca- {74HTENNA
pacitor are equal and

opposite to each et

other. In a parallel- ANT__GND
resonant circuit they
cancel each other out
and the net imped-
ance between an-
tenna and ground is
high. This lets the
700 kc signal get
right through to the
mixer tube in the
radio. Put a parallel trap trom your antenna
terminal to ground and it will help the radio’s
tuning section reject signals on both sides of
the one vou want to hear

The circuit at the top, left, is called a
series trap. It works the opposite way. To
signals above the frequency to which the cir-
cuit is tuned the coil looks like a high im-
pedance and the capacitor looks like a low
impedance. To frequencies helow which the
circuit is tuned the coil looks like a low im-
pedance and the capacitor appears as a high

TUNIvG
CAPACITOR
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impedance. Since coil and capacitor are n
series between antenna and ground. their
combined impedance to ground is high at
other than the resonant frequency. At the
resonant frequency. the reactances of the
coil and capacitor are opposite to each other
but since this is a series-resonant circuit their
combined impedance to ground is low. Result
is that the signal at the resonant frequency
sees an easy path to ground and does not get
to the radio.

The parallel trap
rejects signals on
both sides of the one
you want to hear.
The series trap re-
duces the strength of
an interfering signal
any distance from the
one you're tuning.

For broadcast and

PARALLEL TRAP

Y short-wave receivers

(up to 3 mc) you can
make a wave trap
with a broadcast-
type tuning capacitor
(maximum capacity
about 360 mmf) and
a tunable loopstick
antenna. A wave trap
is not recommended
tor table radio’s with
a loop antenna and
no antenna termi-
nals. The trap you need depends on your an-
tenna. To find out which is best, tune in a
station surrounded by a lot of interference
and just try each type for highest rejection.
Turn the slug of the loopstick until it’s al-
most entirely out of the coil. then tune the
capacitor for best rejection. Higher-fre-
quency traps for shori-wave receivers require
a smaller coil. You'll find them listed in elec-
tronic parts catalogs; they’'re described in

terms of their frequency ranges.
—H. B. Morrix —6
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REPORT

tereo

Receiver

—

@

THE 2536 AT A GLANCE

—

AT TIMES it makes good

sense to buy a com- TUNER (bottom plate off) Unaligned Aligned
lete FM receiver (stereo IHF usable sensitivity 1_(108 mc) 3.5 uv 79 av
tuner and amplifier on one T I |19 me) 2';5“/" 2-:/‘"

o ; otal harmonic distortion (mono 2.25% 1.5%
chass:s) rather than s€pa- Total harmonic distortion (stereo, left or 8% 1.25%
rate components. For one right channel)
thing, a receiver usua”y Signal-to-noise ratio {mono) 57db 517db ]

Frequency response

+Idb, 50 cps to 15 ke

costs less. It also takes up |

. 3 h Stereo separation 50 cps 9db 95db
less space and simplifies in- 400 cps 18db 27db
allati 2400 ¢ps 30db 35db
stailation. 10,000 cps 9db 9db
ObViOUSly. receivers Residual 19 k¢ and 38 ke¢ muitipiex components —34db —34db
make sense to a lot of hi-fi AMPLIFIERS
fans because a great num- , Maximum sine-wave power output per channel for 16 watts

1% total harmonic distortion {both channels working)

ber of them are now being |

IM distortion at |6 watts 2%

+Idb, 20 cps to 35 ke

sold (one report put the ﬁg- Frequency response (l-watt power level)
.Gonstruction time

S S

19 _hours

ure at more than 50 per
cent of the total market).

If it’s approval you want, nearly all hi-fi
addicts agree that receivers still represent
component equipment and don’t indicate a
sell-out to the console crowd.

The EICO 2536 receiver is a good ex-
ample of a complete stereo FM instrument.
Its size is approximately 6x16x14 inches and
its weight is 25 pounds. The brushed alumi-
num front panel gives it a handsome appear-
ance. For $154.95 it will give you good stereo
sound from all program sources. Assembled,
it runs $209.95. The cabinet is extra in either
case, metal costing $7.50, wood $19.95.

These are some of the 2536's features:
both channels can deliver up to 16 watts of
sine-wave power simultaneously. There are
separate bass and treble controls for each
channel, a dual volume control. a blend con-
trol and a balance control. Hold down a
spring-loaded front-panel switch and the bar-
type tuning eye becomes a stereo indicator.
There are inputs for a tape recorder ( pre-
amp output), magnetic cartridge and auxili-
ary program sources such as a TV set or an
AM tuner. And there’s an output for a tape
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recorder (unaffected by the volume and tone
controls). Speaker outputs are 8 and 16
ohms. Missing are rumble and scratch filters,
a loudness control and AC power outlets.
A tape monitor switch allows you to moni-
tor while recording on tape through the re-
corder’s playback head.

The 2536 has 20 tubes but don’t assume
this means construction will be a never-
ending job. The front-end and IF strip are
supplied assembled and aligned. The sterco
adaptor is put together on a printed-circuit
board by the builder. The coils are supplied
prealigned. All sockets and terminal strips
come installed on the main chassis.

The construction manual that came with
our kit had anumber of errors in it, especially
regarding lead lengths. However, having buiit
several kits before, we normally add an inch
or two to lead’ lengths just to be on the safe
side. This precaution, as we found later on,
saved us a lot of headaches. And whenever
a construction step seemed ambiguous we
cross-checked with the schematic; this
helped, too.

Electronics Illustrated
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Rear view of 2536. Frontend is at extreme left.
multiplex adaptor is at right of it. Preamp tubes
have been removed from sockets, IF strip is below
them. A metal cover fits over the control panel.

Upon completing the kit we advised EICO
of our difficulties and were sent addenda
sheets that corrected all the errors we found,
a few we hadn’t found and included a new
dial-stringing and setting procedure. If these
addenda sheets are not included in the con-
struction manual in vour kit, write to EICO
for a set before you start.

Construction is divided roughly into three
major steps: front-panel assembly and wir-
ing. mounting of parts on the multiplex-
adaptor board and main-chassis wiring. There
is lots of space evervwhere so you won’t have
trouble getting all the parts installed. In ad-
dition to the manual of construction steps,
there is a separate book of large pictorials
for each group of steps. The pictorials are
clear, easy to follow and there’s no need to
turn pages back and forth. All parts are
packed in bags. which are identified with
numbers corresponding to the construction
step in which they’re used—a real conven-
ience.

Be very careful when wiring the front
panel. If a wiring error turns up after the
panel has been mounted on the main chassis
(and wires and components have been con-
nected in the main chassis) it will be ex-
tremely difficult to get into several tight cor-
ners to correct things. We completed the 2536
in about 19 hours, but it could take a bit
longer. When we turned on power, it worked
to our satisfaction and we concluded every-
thing was in order.

There is no home-alignment procedure
other than instructions for adjusting the slug
of the first IF transformer in the front-end,
as well as the hum-balance pots.

Our 2536 was checked out before and after
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instrument alignment. As vou can see from
the performance figures in the table, instru-
ment alignment does improve performance,
especially distortion

All the measurements were made with the
bottom plate off. We found that when the
bottom plate was on sensitivity deteriorated
by about 1.5 microvolts and the ratio detector
became unbalanced. The difference between
EICO’s figures and those we obtained after
alignment led us to conclude that prealign-
ment of the front-end and IF strip was ac-
curate but did not take into consideration the
detuning effect of the bottom plate. Since
there were no holes in the bottom plate un-
der the IF, ratio-detector and multiplex-
adaptor transformers, we did not align the
unit with the bottom plate on. We urge you
to put the 2536 up on biocks (for ventilation)
and leave the bottom plate off

We found that the total harmonic distor-
tion of the tuner in the mono FM mode (2.25
per cent unaligned, 1.5 per cent aligned) was
higher than EICO’s claimed 0.6 per cent.
Disconnecting the multiplex adaptor from
the tuner section cured this. We then set
about determining the cause and found that
when the mode switch is in the mono FM
position, B+ is removed from the multiplex
adaptor (the multiplex-adaptor’s tube heaters
remain on)

{Continued on page 118]

There’s a lot of hardware under the chassis but
no crowding. Power amplifiers are at the left
side, IF strip is in center (vertical), multiplex
adaptor is below it. Preamps are at the right, top.
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ITH this issue, EI's DX Club begins

a new department for our SWL and
ham readers, offering bits of news, comment,
tips & trivia.

Now you can believe it, Virginia. There
are hams on Swan lsland, despite reporfs to
the contrary circulated by R. Americas. And
DX Clubber Robert Jacobson. KOULF. of
Chicago has proven it with a red-hot QSL
trom W3ZQ/KS4. Considering the contro-
versy surrounding this dot on the Caribbean
seascape, Bob's card is a top DX trophy.

Bill Wilson of Ottawa, Ont., wants to know
whether QSLs used to acquire a Special
award from EI’'s DX Club can be used again
later as part of the count toward a General
50 or General 100 award. Answer is yes, but
applications must be made separately.

Do Formosa and Red China each count
as one country?, asks member D. Dawson
of Penny, B.C. Again, the answer is yes. No
politics is involved. Just hard facts. We also
count N. and S. Korea, N. and S. Vietnam,
E. and W. Germany and—if anyone wants
to try for it—W. Berlin as separate countries.

R. Tirana is using a new offband channel,
9390 kc. where English can be heard at 1500
and 1630 EST. Rumors say Peking is building
a relay base here, and the rumors just might
be true.

V. of America at Munich has put a 100-kw
short-wave transmitter at the disposal of W.
Berlin’s RIAS. It operates continuously on
6005 kc and supposedly is synchronized with
RIAS’ own W. Berlin SW transmitter on the
same frequency.

The R. Santa Maria signal we picked up
on 120 meters turns out to be a BCB har-
monic. Signal has drifted upward some 20
Ke since it was first heard and now appears
on 2400 kc . R. San Pedro has switched
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to 3212 kc in 90-meter territory but proba-
bly won’t stay there, either. After ail, power-
ful R, Santo Domingo holds down 3210 kc.
Recent entry on the SW bands is the tiny
protectorate of Brunei, which once was slated
to become part of Malaysia. Independent R.
Brunei first was reported by two Club mem-
bers out California way, H. L. Chadbourne
and William Sparks. Station is heard on 4865
ke until 0930 sign-off. It QSLs promptly and
is an excellent bet for West Coast SWLs.

R. Angola is being logged widely on two
40-meter channels at 0600 sign-on. Frequen-
cies are 6025 and 6195 kc. The latter, inci-
dentally, presumably is a new transmitter.
It’s been doing some frequency hopping and
may move again.

We've had reports that there’s a station
in Yemen broadcasting to Egyptian troops on
6740 kc. Anybody heard it? . . . The Wind-
ward Island BC again is toying with 120 me-
ters. Frequency is 2460 kc, but QSL policies
seem to depend on the way the chief engi-
neer feels at the moment.

According to European reports, AVROS
in Surinam has turned in its license. If true,
this country no longer is in the SWBC busi-
ness. A telephone station now is heard on
AVROS’ former 19-meter channel (approxi-
mately 15460 kc).

Just to keep things interesting in S. Amer-
ica, there is a two-headed Colombian on 4870
kc. Before midnight, the station relays R.
Villavicento; later, it switches over and relays
La Voz de Rio Cauca (HJED) at Cali.

Senegal’s new transmitter at Dakar sud-
denly is the hottest medium-wave prospect
from Africa in recent DX annals. When con-
ditions are right it can be received on 764 kc
just prior to 1900 sign-off and at 0100

sign-on +

Electronics Illustrated
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| ow-Cost

Tube Tester

HEN do you need to have your own

tube tester? In the case of low-cost mod-
els, the point where it pays to have a tester
at home comes up rather quickly—if you
figure your time is worth anything at all.

If something conks out and you happen
to have a tester you naturally don’t have to
pull out all the tubes and haul them down to
the drug store or a service shop to find out
which ones are bad.

One of the most basic and low-in-cost
testers is EMC’s Model 213, which runs
$18.90 as a kit. It has a plastic case and meas-
ures 8% inches wide by 7% deep by about
314 inches high.

The 213 is relatively easy to wire. The unit
we received happened to be short two SPDT
switches and some hardware but EMC sent
along the needed components with no ques-
tions. The wiring instructions are broken

Wiring on underside of top panel is dense around
some tube sockets (top); switches are at bottom.
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down into exactly 112 steps on five mimeo-
graphed pages and there are nine easily-read
pictorials. It took our builder seven and a half
hours to get the tester together.

The wiring around the 14 slide switches
and two rotaries is uncomplicated, though it
does get a bit dense on some of the tube
sockets. Our best suggestion here is for the
builder to square off his leads and try to keep
them neat to minimize confusion. Much of
the wiring is from a lug on one socket to
the lug with the same number on another
socket. Color-coded wire is provided but
there are no instructions as to how to use
the coding. Best procedure is to use the same
color for connection of lugs with the same
number.

The instructions are quite clear and logical,
with one exception. Step No. 46 refers to a
red wire from the transformer when the lead
actually 1s orange.

Nearly all entertainment-type tubes can
be checked with the 213. It has seven sockets:
loctal, octal, 10-pin, 7-pin, Nuvistor, com-
pactron and novar (9-pin).

The 213 is a basic, emission-type tester
which tells you in general whether a tube is
good or bad. Besides cathode emission, it
checks for shorts, leakage between elements
and open or intermittent elements.

Since the power transformer is fairly small,
we wondered how well it would do with high-
current tubes. With the 5U4’s 3-amp heater,
we found that the voltage dropped to 3.4 volts
—still sufficient for you to make a reliable
check of its condition.

Summing up, the 213 is modest in cost
and construction time and can be a handy
instrument; saving you both time and

money Q
73
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The Dangerous VOM

A gentle lamb to you may be a flame-thrower to diodes and transistors.

By FRED J. WHITEMAN

OST people think of the VOM as a harm-
tess test instrument capable of checking
dozens of things and having nothing more
powerful in it than a 1.5-volt battery. So it’s
surprising to learn that a VOM can turn into
a roaring lion if you put the wrong thing in
its cage. A diode or transistor, for instance.
Use the VOM’s ohmmeter ranges to check
a semiconductor and you're likely to have
fireworks.

| + o+ i
ZERG - ADJUST

Rx

e AAAAA -
> YWW -+

{UNKNOWN RESISTANCE)

Fig. 1—Series-type ohmmeter circuit is used on
high-resistance ranges in many VOM'’s. Maximum
current when probes are shorted is limited by
meter resistance and may be no more than 1 ma.

We're going to show you how to determine
the current your VOM will put through a
semiconductor and which ohmmeter ranges
are risky or safe to use for testing them.
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The simplest way to measure resistance
15 with the circuit in Fig. 1. The meter
reaily measures current, but its scale is cali-

Fig. 2—Mid-scale resistance of this VOM's ohm-
meter scale is 100 ohms. If battery is 1.5 V, when
range switch is at R)X1 current through shorted
probes is 1.5 V divided by 100 ohms. or 15 ma.

brated in ohms to save you the trouble of
performing the simple Ohm’s Law calcula-
tion R= E/I. Trouble with this circuit is
that it isn’t accurate when the resistance
you're measuring is extremely low compared
to the meter’s resistance. Reason is, the
meter’s resistance becomes a major part of
the aircuit. However, this circuit is used on
the high-resistance ranges in many VOM’s.
T'he current flow when the probes are shorted
could be from 50 microamperes to | ma, de-
pending on the meter movement. You can’t

Electronics Illustrated
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SOULA TO 1A METER

@ ZERO-ADJUST

(UNKNOWN RESISTANCE)
(®) HIGH-RESISTANCE PATH (SMALL CURRENT)

() LOW-RESISTANCE PATH (LARGE CURRENT)

Fig. 3—Low-rarfige ohmmeter circuit. Set S1 to
RX 1. short probes and meter measures voltage
across R1. When Rl equals Bx, voltage across Rl
is halved and meter needle deflects half scale.

hurt anything with this current.

Its a VOM’s low-resistance ranges that
cause trouble. Fig. 3 shows the typical circuit
of many VOM’s when they used to meas-
ure low resistance. Here's how it works.
When range switch S1 is set to Rx 1, the
battery at the left causes current to tlow
through R1 and Rx, the resistor you don't
know the value of. Notice that the meter
actually 1s measuring the voltage across R1.
When the test probes are shorted together
measuring the forward resistance of a diode
or the emitter-base junction of a transistor

- “ @0
A
\ "0
e, WARAT £
. X W00 150 v
g ® o o i
‘:‘h‘ i 6 é‘b % 2
7%
( 4 7
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v . 5° o

Fig. 4—Mid-scale resistance of this VOM’s ohm-
meter scale is 35 ohms. If battery is 1.5 volts,
when range switch is at R 10 current through
shorted probes is 1.5/350. which is about 4.3 ma,

amounts 1o about the same thing) the meter
defects full scale since the entire battery
voltage appears across RI. The current
through the probes is simply the battery vol-
tage divided by the resistance of R1.

But how do you find the value of RI
without tearing the meter apart? Simple.
When the VOM’s range switch is in the R x |
position, R1 is the resistance that’s printed
smack in the middle of the VOM’s ohms

September, 1964

scaie! (In the meter in Fig. 2 it is 100 ohms,
but it could be some other value as you can
see in Figs. 4 and 6.)

Doubt us? Okay, let’s assume that R1 is
100 ohms. Suppose we connect a 100-ohm
resistor where we show Rx. This means that
the total resistance in series with the battery
is 100 ohms (Rx) plus R1, or 200 ohms.
Now the current through R1 wili be exactly
half what it was when the probes were
shorted. And the voltage drop across R1 also
will be precisely half of what it was when the
probes were shorted. Since the meter is meas-

Rx

Fig. 5~—Ohmmeter circuit of VIVM. When S1 is at
RX1 range, current through shorted probes is
Bl’'s voltage divded by resistance of R1. When Rx
equals Rl, half Bl's voltage is applied to V1A.

uring the voltage across R, its needle now
goes only halfway up the scale—and that is
right under 100 ohms where we said it would
be. If the range switch is set to R x 10, multi-

ply the center-scale resistance by 10.
Therefore to find the current through the
shorted probes, divide the VOM’s battery
(Continued on page 117}

Fig. 6—Mid-scale resistance of VIVM ohmmeter
scale is 10 ohms. Since battery is 1.5 volts, when
range switch is at R 1 position current through
the shorted test probes will be 1.5/10, or 150 ma.
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How Good Are The New

El reports on the Gallo Twin-T and Channel Master Apollo
By HERB FRIEDMAN, W2ZLF

Typical test setup. Channel Master Apollo
is at left, Gallo Twin-T in center. Canaveral
rabbit-ears reference antemna at right, Jer.
rold field strength meter on floor. Since no
indoor TV antenna possibly can equal the
performance of a good outdoor antenna in
terms of intercepted signal and picture
sharpness (due to minimum multipath ghost-
ing). comparing either the Twin-T or the
Apollo against an outdoor antenna would
have been useless. For this reason, both
products were checked against an indoor
antenna that long has been standard in
homes across the nation—a pair of ex-
tended-length, fully adjustable rabbit ears.
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FOR THE LAST ten years or so there's

been one sure way to make a fast buck
—manufacture an indoor TV antenna. Why?
Because practically everyone who must use
an indoor antenna is ready at the drop of an
eyelid to invest a few dollars in something
that promises outdoor-antenna performance.
Unfortunately, a large proportion of the so-
called computer-designed or space-age anten-
nas were out-and-out duds when stacked up
against their claims.

This being the way the cookie has been
crumbling, we've become suspicious of any
indoor antenna which claims to equal, ap-
proach or outperform an outdoor antenna.
And when Gallo’s Twin-T and Channel Mas-
ter’s Apollo hit the market we decided to give
them a going over. Here’s what we found.

The Twin-T. Selling for about $10, Gallo’s
Twin-T is a printed-circuit antenna. An ordi-
nary piece of copper-clad board measuring
about 8 x 10 in. is etched so that only a
T-shape and an open T-loop remain. The
T’s are wired to a few coils and a variable
capacitor connects everything together. All
this is housed in a plastic cabinet which can
be hung on the wall, just in case you go in
for that sort of thing, or placed on top of
the TV set. Since the capacitor shaft passes
through the cabinet, you're free to peak the
antenna for optimum performance on each
station.

The Apollo. Channel Master’s Apollo
(about $30) basically is an extended (extra-
length) rabbit ears—the type with-a batch of
metal rods in the center and a switch to
select different combinations. It differs from
the customary rabbit ears in that it has a little
transistorized RF amplifier concealed within
its base.

The manufactuter makes no wild claims
for the Apollo. It’s recommended only when
an indoor antenna is a must, and at locations
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at least ten miles from the nearest station.
Reason is that at shorter distances the tran-
sistor amplifier might overload and foul up
everything.

The Test. To simulate home use, the an-
tennas were tried in several indoor locations.
And they were checked both for signal inter-
cept (microvolts delivered to the tuner in-
put) and multipath rejection.

So far as signal intercept is concerned, our
chart tells the whole story (measurements
are representative of all locations). With the
three antennas tuned for maximum picture
carrier, the reference rabbit ears consistently
outperformed the Twin-T. But the Apollo,
on the other hand. just as consistently sur-
passed both the Twin-T and the rabbit ears.

In real figures, the Apollo’s gain ranged
from 2.5 on channel 7 to 8.6 on channel 4.
The low figure on channel 7 results from what
apparently is an error in Channel Master’s
own instructions. When the Apollo’s elements
are shortened—as recommended—for chan-
nels 7 through 13, the gain on channel 7 is
notably low. However, lengthening the an-
tenna to the size specified for channels 2
through 6 ups the gain to 5.4. A change in
the instruction manual by Channel "Master
would take care of this problem.

The Apolio has directional characteristics
similar to those of a dipole and can be ro-
tated for minimum multipath. The Twin-T,
in contrast, is essentially non-directional (this
omni-directional sensitivity is played up big
in Gallo’s promotions). Sadly enough, the
fact that the Twin-T can pick up signals from
any direction means that multipath ghosting
is severe. Matter of fact, it’s so bad there are
no sharply defined ghosts. The hobgoblins

Channel Master's Apollo (left) and Gallo’s Twin-
T. Apollo has builtin amplifier, Twin-T does not.
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MICROVOLTS DELIVERED TO INPUT

v REFERENCE | CHANNEL
CHANNEL | GALLO | ANTENNA | MASTER

2 196 560 4000

4 32 180 1560

5 480 1240 6000

7 740 750 1960

9 560 1000 5600

I 110 300 2200

13 110 280 2200

FM (me)

90 190 58 20

100 76 98 40

106 170 142 76

blend into such a complete picture smear that
the screen appears to be out of focus.

An interesting plus resuiting from the
omni-directionality is the Twin-T’s superior
intercept at FM frequencies. As shown in
our table, the Twin-T holds up well on the
FM band while the Apollo’s sensitivity falls
off sharply. For monophonic FM reception,
the Twin-T may prove satisfactory at your
particular location. But it's useless for stereo
FM; multipath distortion is simply unbeara-
ble.

Summing up. While the Twin-T is smalli,
attractive and associated with some fantastic
claims, it’s no match for even ordinary rab-
bit ears. On the other hand, the Apollo’s per-
formance beats that of the rabbit ears and
approaches that of an outdoor antenna. In
fact, where multipath isn’t a problem, it’s
difficult to tel! the difference between a pic-
ture delivered by an outdoor antenna and one
delivered by the Apollo. @f

Close-up of Apollo’s builtin tramsistor amplifier.
Unit works off any standard 117.VAC line,
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WAY BACK in 1879, a carpenter work-

ing on a theater stage in the French city
of Lyons gained one of those dubious dis-
tinctions you're always hearing about. He
managed to interpose himself between the
output of a 250-volt Siemens dynamo and
ground. Though he died as a result, the work-
man went down in history as the first victim
on record of an electric shock not produced
by lightning.

Since that time, of course, the use of elec-
tricity has increased by leaps and bounds.
And accidental deaths from electric shock
also have increased as one of the byproducts
of this extended use. In the U.S. alone, ac-
cidental electrocution claims some 750 in in-
dustry and 150 at home every year. Light-
ning. meanwhile, takes another 150 lives.

Actually, electricity can damage the body
in any one of three ways: by harming the
nervous system or heart, by subjecting the
body to intense heat or by causing the mus-
cles to contract. The first effect is by far the
most important.

The IR of it. When a current enters a body
it naturally follows Ohm's Law, just as it
does in any circuit. The conductivity of body
tissues which have a sizable water content—
blood vessels and muscles, for instance—is
high. However, your skin is a good insulator
and can stop many currents from getting in-
side.

Grab the leads of an ordinary VOM be-
tween thumb and forefinger, one lead in each
hand, and you’ll read a resistance of any-
where from 200,000 to 500,000 ohms. But
wet your fingers first and that reading will
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ELECTRIC
SHOCK

By NORMAN A. CUMMINGS, M.D.

drop by 50,000 ohms or more. Grasp the
leads with your entire hand and the resistance
will become even less.

This last point is important, since it sug-
gests that resistance varies inversely with the
area involved. In other words, the greater the
surface in contact, the lower the reading on
our VOM. A man in a bath with one hand
on a bare outlet and much of the rest of
him on the grounded tub can have a resist-
ance of less than 500 ohms. And that’s quite
a drop from the possible half megohm we
started out with.

Getting back to our unlucky French car-
penter, you'll recall that he received an RMS
value of 250 volts through his body. Had his
skin resistance been around 500,000 ohms,
the current would have been:

I=E/R=250/500.000=0.005. or 0.5 ma.
a safe enough level.

Then how did he die? Well, had he been
perspiring and leaned a sweaty palm against
a ground, skin resistance might have dropped
to 2.000 ohms. The current would have risen
to 125 amps and the results would have been
fatal.

Offbeat Beats. Though current often kills,
there are important factors that may mean
the difference between life and death. Nat-
urally, the body must be grounded to com-
plete the circuit or no current can flow. But
the path to ground also can be vital. Current
entering at one hand and escaping at the el-
bow of the same arm might give nothing
more than a nasty tingle. But let that same
current escape from the feet or from the op-
posite hand and it may pass through the

Electronics Illustrated
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heart first, killing the victim almost instantly.

Under normal circumstances, the orderly
contractions of the heart are set off by rhyth-
mic electrical discharges from a pacemaker
located in one of its chambers. But if a large
enough current passes through, it can upset
the action of the pacemaker.

One of two things happens as a result of
such an occurrence. There are rapid contrac-
tions—ventricular tachycardia—which are
not sufficient to sustain life for long. Or there
are weak contractions—ventricular fibrilla-
tion—which are too feeble and discoordi-
nated to pump blood at all. In addition, an
clectric shock can deaden the centers in the
brain that control breathing and cause breath-
ing to stop.

Other Dangers. The duration of contact
is important too. Generally, the longer the
contact the greater the danger. Then too, al-
ternating current is four to five times more
harmful than direct current. For one thing,
AC tends to cause more muscular contrac-
tions. It also stimulates sweating.

The frequency of the AC enters the pic-
ture. too, with the lower frequencies being
the most dangerous. Unfortunately, 60-cps
house current is in the most harmful range;
as little as 25 volts at 60 cps can kill. On the
other hand, people shocked by diathermy
machines. operating at a frequency of a mil-
lion cps or so, have withstood 40.000 voits
without damage.

'he heat frdm electric shock can do dam-
age by burning the skin and deeper tissues
(some have had to have limbs amputated due
to electric burns following shock). Matter of
fact. electric arcing has been known to pro-
duce temperatures higher than (4,000 F,
which certainly is enough to do more than set
clothes afire.

'nvoluntary muscular contractions also can

be set up by the current. Such contractions
can cause broken bones or, more important-
ly, prevent the victim from breaking away
from a current source. A man normally can
free himself from a current of 9 ma or less;
a woman, from 6 ma or less. The reason a
high-tension source isn’t always fatal is that
the victim sometimes is jolted off the wire
before much damage is done. A lower voltage
may not do this, and he won’t be able to let
go.

But in almost all cases. it is the current
that does the damage. A current of | ma can
cause tingling of the skin; 100 ma passing
from hands through feet can cause ventricu-
lar fibrillation and death. Effects in between
vary with amperage, other factors being
equal.

Nature’s Own. Lightning provides a spe-
cial case of electrocution. Up to a billion
volts at 20,000 amperes can shoot along a
path a mile long and twenty feet wide, though
the so-called bolt from the blue lasts only a
fraction of a second. Even if a victim isn’t
hit directly. he can be caught by secondary
flashes from the earth over a hundred feet
from the point of contact. Death can result
from the current. the heat generated or from
the tremendous forces created by the hot
compressed air in the vicinity of the flash.

Lifesavers. Though electric shock can be
fata, the right Kind of first aid often saves
the day. The most important part of treat-
ment is artificial respiration. In one study,
about three out of every four who received
artificial respiration within three minutes of
the shock lived: but of those who got it four
minutes or more after the shock, only 14%
survived. In another series of cases involving
some 700 victims of electric shock, 479—
more than half—had stopped breathing. But

[{Continued on page 116]
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Electrocardiograph of normal heart. showing rhyth.
mic activity of pacemaker (p) and larger response
it sets off. Heart averages 65 beals a minute.

Ventricular tachycardia, one of the possible con-
sequences of electric shock, typically results in
this tracing. Pacemaker no longer controls rhythm.

Ventricular fibrillation, which can follow ex-
posure to a current of 10 ma. results in random
impulses which are too weak to sustain life.

September, 1964
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/ RGENTINA . . .

L\ o d One of the old-

7, . :

Z est international
LIST NER broadcasting services
vy in  South America
C. M. STANBURY iif anywhere is Argen-
|] tina’s RAE. On the
air five days a week,
it broadcasts in six languages with antennas
beamed to both North America and Europe.
The organization’s name—RAE—by the
way, is pronounced “rye” and stands for Ra-

diodifusion Argentina A1 Exterior.

RAE uses one powerful transmitter be-
longing to the publicly owned Radio Na-
cional on two frequencies: LRA32 on 9690
ke for North America, and LRA35on 11,710
kc for Europe. However, since the revolt in
the summer of 1962, RAE at various times
has used the facilities of a private station.
The station is Radio Belgrano and it sports
two transmitters—LRIl on 6090 kc¢ and
LRI2 on 11,780 kc. (R. Belgrano, for what-
ever it’s worth, is key outlet for one of Ar-
gentina’s three major commercial networks;
Radio Splendid and Radio El Mundo are the
others.)

RAE produces programs in English, Span-
ish (of course), German, ltalian, French and
Portuguese. English for Europe is scheduled
at 1800 EST, for Eastern North America at
2200 and for Western North America at
0100 EST (2200 PST).

While these transmissions include tourist
come ons, talks on art and literature and the
like, RAE’s news and commentary will be

the feature of major interest to most listeners.
For by periodically monitoring these, you'’(l
be able to follow official Argentine policy
as it twists and turns. However, keep in mind
that RAE operates Monday through Friday
only.

Meanwhile, for those who like to DX the
loose ends, LRIl and LRI2 are used for
both the 2200 and 0100 English sessions.
Similarly, with luck, R. Belgrano’s own pro-
grams (in Spanish) can be received via LRY
prior to 2100. Then, too, R. El Mundo some-
times cuts through QRM at 2300 S/Off on
9712 kc (LRX2). And to top it off, R. Splen.
did occasionally sneaks under powerful
XEHH on 11,880 ke (LRS) evenings.

Same Time, Same Station. When a truly
rare piece of DX is logged, readability often
is poor and reception lasts only for a few
minutes. The result is a somewhat uncon-
vincing report to the station concerned. But
chances are that you'll hear the station again
if you tune to the same frequency at the same
time the next day. Reception probably wili
last no longer and copying even may be
worse. lust the same, putting these two pe-
riods together should give you a reasonablv
satisfactory report.

Let’s take a case history—our own efforts
to log the Southern Rhodesia Broadcasting
Corp. transmitter at Gwelo (an African rail-
way center). Operating on 120 meters at 2424
ke, this was one of our most wanted targets.
(See DXing THE SLIGHTLY SHORT
WAVES, March 1964 El) We first heard the

[Continued on page 117]

Argentina airs some six
different languages on
the short-wave bands
from studios in Pache.
cho near Buenos Aires.
Called RAE—short for
Radiodifusion Argen-
tina Al Exterior—the
SW service welcomes
suggestions and re-
quests. In addition, RAE
publishes an English-
language program
guide for listeners in
North America. Address
letters to RAE. Sarmi.
ento 151, Buenos Aires.

sl
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1GGEST TROUBLE with the tele-

phone is that you can’t take it with
you. Worse yet, someone always has to be
around to answer your phone when it rings
or the person calling has just plain wasted
his time. Only thing he finds out is that you
aren’t about-—or at least that you aren’t an-
swering your phone, either one of which
makes for a pretty useless piece of informa-
tion

For those who can’t afford a full-time
secretary or two. a new device called the
Phoneminder might be the next best thing.
For the Phoneminder is a secretary, albeit
an electronic one, that puts in 24 hours a
day seven days a week with nary a coffee
break. it answers your phone in your own
voice, explains you’re tied up somewhere
or other. then offers to take a message
which, it says, will be given to you when
vou call.

But can the Phoneminder make like a
live secretary and actually tell you who
called and what they had to say? It sure
can. All you have to do is dial your own

September, 1964

number, then place a small tone generator
——called an Electrokey—to the microphone
of the telephone handset. The signal from
the Electrokey automatically causes the
Phoneminder to play back all the messages
i's taken down. This means there’s never
any need to return to home or office to pick
up your phone messages. The Phoneminder
gives them to you just as a private secretary
would, right over the phone

As you've probably figured out by now,
the Phoneminder is no simple gadget; it
couldn’t be and still do all the things it does.
But it’s no Rube Goldberg concoction,
either. As our photos show, it occupies only
a little more space on a desk than the tele-
phone itself. Inside, there’s a tape recorder
some transducers and a fair selection of
switches, both manual and automatic.

Since the telephone companies say mnix
to any direct connections to their lines or
equipment, the Phoneminder naturally was
designed to work all on its own. Let the
telephone ring, and an induction coil picks
up the ringing signal, then feeds it into an
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amplifier. Once amplified, this signal acti-
vates a solenoid, which lifts the telephone
handset clear of the cradle.

Simultaneously, the Phoneminder’s tape
recorder swings into action and. for the
next 18 seconds, the message you have re-
corded is fed from the Phoneminder’s speak-
er into the mouthpiece of the telephone hand-
set. Your message completed, the Phone-
minder automatically adjusts itself to record
any incoming message the caller wishes to
leave.

Should a tone—which must be of a specific
frequency and duration—be received from
the Electrokey, the Phoneminder proceeds
to play back all messages it has recorded.
This done, the Phoneminder reverts to its
original mode, ready to answer your phone
any hour of tiie day or night.-§
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Tape mechanism inside Phoneminder plays your
message to callers. tapes theirs for later playback.
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IEEE S‘pecial on Track 64

ITH memories of the fun and confu-
sion of past IEEE shows (where nearly
every electronic manufacturer exhibits his
wares), we headed up to the New York Coli-
seum not long ago to see the latest version
of the extravaganza, hoping to see something
as familiar as an old-fashioned radio tube.
But aisle after aisle of way-out electronic
equipment began to get us. Then, finally, we
saw an excited crowd of spectators at one
booth. Was it a one-transistor TV set?
Nope. It was even better. A set of model
trains that a power-supply manufacturer was
using to demonstrate his equipment. Judging
from the enthusiastic audience, we’d say that
computer and space technology often take
a back seat when it comes to things that are
really close to the heart—R.D.F

Look Ma, No TVI!

UDGING from our contacts with the Cit-
izens Band clubs and from the CB papers
coming across our desk, there’s something
new and notable in the way of public or com-
munity relations. This particular effort to put
the CB shop in order concerns a product you
might call an all-purpose TVI cleaner.

The promoters in this case are some well-
organized TVI committees. In at least a few
localities the concern over keeping good
neighbors good has resulted in posters being
hung up in public gathering places stating that
the local club offers to help with television-
interference problems. Specifically, those with
Tennessee Valley Indians are asked to contact
the TVI committee if the hero of one of those
old movies suddenly blurts out, “Break!
Break!”

In processing complaints, the TVI commit-
tees check the rigs that seem to be causing
trouble and suggest proper filtering and
grounding techniques. They also suggest that
the TV owner call in a serviceman to check
the TV tuner.

TVI committees make good sense for CB
clubs—and good relations, too. Does your
club have one?—R.A.F ~Q»

Electronics Illustrated

bnradiohistorv. com


www.americanradiohistory.com
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invented radio”?

AUTHORITIES pretty much agree that
Edison came up with the first diode. And
there’s not much doubt that DeForest put in
a grid. But exactly who invented radio?
Guglielmo Marconi, says the Encyclopedia
Britannica, was “ . . . the inventor of a prac-
tical system of communicating intelligence
without the use of connecting wires . . . ”
But was he first in the field? Not by a long
shot. An American, Nathan B. Stubblefield,
said El in its July 1961 issue, well might have

been “ . . . the true father of radio . . . ”
Now another candidate comes over the
horizon.

Had it not been for two of America’s worst
disasters—the Chicago fire of 1871 and the Black Friday financial panic two
years earlier-——a man named Mahlon Loomis might have gone down as the
inventor of radio. For these dark events, along with the traditional fickleness
of the U.S. Congress, cost Loomis financial backing. With money behind him,
Loomis (the man in our photo above) might have made a major mark in
history.

As it stands, Loomis’ chief accomplishment is a matter of record. On July
20, 1872, he received his greatest claim to fame. U.S. Letters Patent No.
129,971 and titled Improvement in Telegraphing was awarded for a wireless
system Loomis had developed. Though no
voice communication was involved, Loomis

' 't is credited with sending wireless messages
4 i ' between two mountain peaks in Virginia in
| ~ October of 1866—29 vears before Marconi’s

experiments, 11 years ‘before Hertz even had
pinned down the nature of electromagnetic
waves.

Spectators present at that historic first in-
cluded Senator Samuel C. Pomeroy of Kan-
sas and Representative John A. Bingham of
Ohio. Both oitered valuable support during
later efforts by Loomis to obtain government
backing for development of his discovery.

Born in Fulton County, N.Y., on July 2l
1826, Loomis moved as a boy to Virginia. As
a young man. he studied dentistry in Ohio,
later practiced his profession in various areas
before moving to Washington, D.C. In 1854
he patented a process for making false teeth.
But even then he must have been more in-
terested in communications than in dentistry.

Loomis’ 1866 experiment as imagined by one artist | . . .
of the day. Sketch is on file in Patent Office. Sure, the tooth business fed him. his wife and
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his daughter. But wireless was the love of his
life.

Fortunately, Loomis himself carefully re-
corded his ideas and experiments in a col-
lection of notebooks available today in the
Library of Congress. In an entry dated Feb-
ruary 20, 1864, he wrote:

“I have been for years trying to study out
a process by which telegraphic communica-
tions may be made across the ocean without
any wires, and aiso from point to point on the
earth.”

Loomis had a talent for description as well
as an easily readable handwriting. He had
this to say of the 1866 experiment, first suc-
cessful wireless aerial communication on rec-
ord:

“From two mountain peaks of the Blue
Ridge in Virginia which are only about two
thousand feet above tide water two kites were
let up—one from each summit—eighteen or
twenty miles apart. These kites had each a
small piece of fine copper wire gauze about
fifteen inches square attached to their under
side and connected also with the wire six
hundred feet in length which held the kites
when they were up. The day was clear and
cool in the month of October with breeze
enough to hold the kites firmly at anchor
when they were flown. Good connection was
made with the ground by laying in a wet
place a coil of wire one end of which was
secured to the binding post of a galvanome-
ter.

“The equipments and apparatus at both sta-
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tions were exactly alike. The time pieces of
both parties having been set exactly alike,
it was arranged that at precisely such an hour
and minute the galvanometer at one station
should be attached, or be in circuit with the
ground and kite wires. At the opposite sta-
tion the ground wire already being fast to
the galvanometer, three separate and deliber-
ate half-minute connections were made with
the kite wire and instruments. This deflected,
or moved, the needle at the other station
with the same vigor and precision as if it had
been attached to an ordinary battery.

“After a lapse of five minutes, as previous-
ly arranged, the same performance was re-
peated with the same result until the third
time. Then fifteen minutes precisely were al-
lowed to elapse, during which time the instru-
ment at the first station was put in circuit
with both wires while the opposite one was
detached from its upper wire, thus reversing
the arrangements at each station. At the ex-
piration of the fifteen minutes the message
or signals came in to the initial station, a per-
fect duplicate of those sent from it, as by
previous arrangement. And although no
‘transmitting key’ was made use of nor any
‘sounder’ key to voice the messages, yet they
were just as precise and distinct as any that
ever sped over a wire.”

Thrilled with his success—which he said
was “‘confidently expected”—Mahlon Loomis
sought to reach new and greater heights in
wireless communication. During the next two
years he planned an elaborate project in
which he would build and communicate be-
tween two wireless stations on peaks in the
Rocky Mountains. He also was beginning to
talk of sending wireless messages around the
earth.

Fortunately. he found ready investors to
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support his work, wealthy men anxious to
share the financial success they expected him
to have. A group of Boston promoters agreed
to invest funds in further development of the
visionary dentist’s discovery. Loomis’ future
looked bright.

But the Black Friday panic struck on Sept.
24, 1869, and investors found themselves
with nothing to invest. Loomis then turned
his outstretched hand toward the prosperous
Mid-West and its booming trade center, Chi-
cago.

Again, he found businessmen with ready
cash. Promised $20,000, he excitedly laid
new plans. Then Mrs. O’Leary’s cow kicked
over a lantern and set the Windy City ablaze,
reducing the holdings of Loomis’ backers to
smoldering rubble. Many of the pioneer radio
explorer’s hopes also must have gone up in
flame.

Though Loomis had many supporters, he
drew his doubting Thomases, too. Some, in
his words, regarded him “as a crank,” “a

fool,” if not some kind of nut. Not everyone
had accepted his claims. The New York
Journal of Commerce, for example, had this
to say on Feb. 5, 1873:

“As we understand the Loomis plan, it is
something to this effect—and readers are cau-
tioned not to laugh too boisterously at it, as
also not to believe it till demonstrated. . "

Other newspapers also were highly critical.
though many supported him. Patience and
persistence, however, are qualities the in-
ventor must have, and L.oomis was no excep-
tion. Matter of fact, he had so much of both
that radio became his all-consuming interest.
Dentistry, his profession, took a back seat.

Naturally, his work had attracted attention
in Congress. As early as January 1869, Sen-
ator Charles Sumner of Massachusetts intro-
duced a bill which would have appropriated
$50,000 to support development of the
Loomis wireless system. As his other sources
failed, Loomis cast a hopeful eye toward the

(Continued on page 114]

Artist's concept of world’s first transmission and reception of wireless signals. Sketch in one of
Loomis’ notebooks indicates that the two mountain peaks were located approximately 14 miles apart.
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INSTRUCTION
BY
INDUCTION

Audio amplifier boosts signal from mike, feeds it
into loop of wire which surrounds pool completely.
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HOUGH THE BRITISH have theirshare

of Johnnys who can't read, there’s an-
other part of the learning picture where
they’re about to shine quite uniquely. Brit-
ain’s younger set can be taught to swim, by
George. All it takes is a good coach and
some electronic gadgetry developed by a
firm called Spembly Ltd.

As you might guess, nothing can replace
an instructor when it comes to rescuing the
flounderer or spelling out the usual business
about kicking, paddling and breathing. But
the electronics of this new setup make many
of the old-time coaches as dated as the dog
crawl.

Heart of the new electronic system is a
battery-powered audio amplifier which, in-
stead of driving a speaker, is connected to
a coil of wire running around the edge of
the pool. Serving as the primary of a huge
audio transformer, the coil produces a strong
varying magnetic field clear across the pool.
You have each swimming student wear a
specially constructed, close-fitting headcap
complete with earphones, and nobody any-
where in the pool can escape the coach’s ev-
ery command. The headsets operate right in
the primary’s field, pick up every word that
is spoken. Instruction by induction, you
might call it.ﬁ’~
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VERTICAL
GAiNe -POS

Turn your scope into a peak-to-peak voltmeter with this device.
By AL TOLER

NO thinking hobbyist could conceive of
trying to troubleshoot electronic equip-
ment with a VOM that had a blank meter
face. Yet using an oscilloscope without pre-
cise voltage calibration amounts to about the
same thing. In both cases you would know a
voltage was present—but you couldn’t deter-
mine its magnitude. Add a calibrator to your
scope and you put those horizontal lines on
the CRT to good use. In addition to being
able to see what a signal looks like, you now
can determine peak-to-peak voltage in a
hurry.

This is how a calibrator is used: first, you
set its output to, say, 10 volts, peak-to-peak.
Then you turn the scope’s horizontal gain
all the way down and adjust the vertical gain
and position controls until you see a vertical
line that is exactly four divisions (or what-
ever number of divisions you want) high.
Now when you display a signal that is four
divisions high you’ll know its peak-to-peak
amplitude is 10 volts.

Set the calibrator to 100 volts, set the
scope’s vertical gain control so the line is,
say, one division high, and you'll know a
waveform three divisions high has a peak-to-
peak amplitude of 300 volts. You can make
each scale division represent any voltage you
want. El’'s scope calibrator has outputs of
0.1, 1, 10 and 100 peak-to-peak volts. For
convenience. we've designed it so it can be
left connected to the scope permanently (you
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connect your test probes to the calibrator).
When the calibrator is off the probes are
connected automatically to the scope’s ver-
tical input. Set the calibrator to 0.1, 1, 10 or
100 volts and its output, rather than the
probes, is connected to the scope’s vertical
input.

Construction

Our model was built in the main section of
a 7x5x3-inch Minibox. Parts layout is de-
signed to keep 60-cycle AC surrounding T1
far away from the output jacks. To cut costs,
you can eliminate the automatic switching
feature and build only the circuit associated
with S1B. SIA could be replaced with an
SPST switch, and SIB would be a single-
pole, four-position switch. Do not make a
substitution for zener diode D1 and take ex-
tra care when soldering it in place since it
can be damaged by heat. Leave DI’s leads
as long as possible and be sure to use a heat
sink, such as an alligator clip, on each lead
when soldering. D1's polarity is unimportant.
The calibrator will work regardless of wheth-
er D1’s cathode is connected to T1’s hot lead
or ground.

Since the calibrator’s output is a complex
waveform, its output voltage can be checked
only with a VTVM with a peak-to-peak scale.
A standard VTVM or a VOM will not indi-
cate output voltage accurately.
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iI7VAC

Peak-to-peak voltage of
Tl's 125-volt winding is
held to 100 volts by zener
diode D1. Output voltages
are taken from taps on volt-
age divider formed by R2-
R8. Extra large cabinet was
used to keep T1 away from
output jacks so 60-cycle AC
will not appear at the out-
put. Use specified switch,
which has wide spacing
between each section.

Using the Calibrator

Set St to off and connect J1 and J2 to the
scope’s vertical input. Then set Sl to the
0.1-volt position and adjust the vertical gain
control until you see a square wave. Reduce
the horizontal gain until you see only a ver-
tical line. At the top and bottom of the line
there will be a bright dot. The distance be-
tween the dots represents 0.1 volt peak-to-
peak. If you adjust the vertical gain control
so the line occupies ten divisions, each divi-
sion will ‘represent 0.01 volt, peak-to-peak.

Similarly, if you calibrate with a l-volt sig-
nal, each division will represent 0.1 volt. You
can calibrate in any way you want, For ex-
ample, you can make 5 or 15 divisions repre-
sent 1 volt.

When you crank up the horizontal gain
control you will notice the waveform is not
symmetrical. This is normal and has no effect
on calibration. And don’t be concerned if
the waveform isn’t absolutely square. This
will not affect accuracy if you follow the cali-
bration procedure we described using a ver-

tical line. @-

PARTS LIST
Resistors: Y, watt, 5%
R1—30,000 ohms
R2~—100 ohms
R3—500 ohms
R4—330 ohms
R5—7,500 ohms
R6—1,500 ohms

D1—Zener diode: 400 mw,
100 V, +5%. Motorola
INS85B (Alliéd Radio Indus-
trial Catalog, $3.65 plus
postage)

F1—1-A pigtail fuse

J1-J4—Insulated five-way bind-

S1—3-pole, 6-position, non-
shorting rotary switch. Cen-
tralab No. 1421 (Allied Radio
industrial Catalog No. 35 B
135; $3.90 plus postage)

Tl—Power transformer: pri-
mary, 117 V; secondaries,

ing posts R7—-75,000 ohms 125 V@ 15 ma, 63 V@ 0.6
R8—15,000 ochms A (Allied 61 G 410)
- P — — - -

9() Electronics Illustrated
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1 about those

Home TV Recorders

By KEN GILMORE

NE DAY last April a nattily dressed
young man named Dick Pell shoved a
microphone under my chin, looked me
straight in the eye and asked me what I
thought of the electronic gizmo in front of
us. And while we weren't panelists on a TV
show, we were under constant scrutiny. The
beady eye of a TV camera watched our every
move from the other side of the room.

Our stint on TV didn’t set any new rating
records. Fact is, only a dozen or so people
saw our little performance, and then only
on closed-circuit TV. The thing that made
the incident noteworthy was the gadget we
were talking about—a video recorder that
was capturing our every word and action on
magnetic tape.

To show the machine’s versatility, Pell ad-
justed the controls and began to record a TV
program off the air. Then he rewound the
tape and played it back. First our live show
and later the replay of the TV program came
on the screen clear and sharp.

Though the machine was an impressive-

performer, the really big news was its price.

Live broadcast from a local TV station as it
appeared on the screen of an ordinary TV set.

The video tape recorders TV stations and
networks use cost upwards of 11 grand. But
Fairchild Camera and Instrument Corp., de-
veloper of the machine Pell was showing,
predicts it will sell for as little as $300.

Sudden Goldmine? Fairchild isn’t the only
firm _talking about marketing a video tape
recorder at TV-set prices. Earlier this year,
an English outfit called Telcan demonstrated
a similar machine to a New York audience.
Cinerama, the U.S. company making ar-
rangements for its manufacture and sale
here, says the device will sell for less than
$200.

Another group of engineers—called Par
Ltd. and operating out of Baltimore—has an-
nounced still another home TV recorder. A.
Stewart Hegeman, spokesman for the group
and the man responsible for designing many
tuners and amplifiers now on the market, isn’t
ready to show his hand at this writing. But
best guess is that the machine probably will
sell in the same price range as Fairchild’s.

And in the Mid-West an engineering group
at the Illinois Institute of Technology has de-

Playback of tape of same broadcast made on the
Fairchild recorder. Note slight loss in definition.

September, 1964
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veloped two more prototypes. Each operates
on a different principle, and one is scheduled
to be demonstrated publicly soon. How soon,
no one knows. Group head Marvin Camras
won’t even estimate its selling price just yet.
“I can’t indicate any price except to say that
it is a low-priced unit of about the same com-
plexity as a home audio machine. The actual
cost would be up to the manufacturer,” he
says.

Though the Telcan, Fairchild, Par and
T are the only machines announced to date,
rumors of other low-cost home-TV tapers
are rampant. An official of Sony, the giant
Japanese electronics firm, explains it this
way: “I'm sure every big company has one
of these in the back room, but we’re not ready
to make an announcement about ours yet.”

Where are the machines that most every-
one’s heard about but few have seen? Answer
is that many still are on the drawing boards.
Truth to tell; the days of home TV taping
aren’t quite with us yet, despite all the pie-
in-the-sky reports that were set off by the

92

Telcan announcement. Here’s why.

Tough Task. In order to produce a TV
taper to sell in the consumer price range,
engineers are going to have to lick a number
of mighty sticky problems. Rome, the story
goes, went nowhere fast in a day. And engi-
neers aren’t going to put together a $150
home TV taper in no time flat, either.

Where music can be recorded with a
15,000-cps bandwidth, television recording
requires a bandwidth of at least 2,000,000 or
3,000,000 cps. Problem is, how do you get
that kind of response?

Professional TV recorders achieve a mega-
cycles-wide bandwidth in a particularly in-
genious manner. Instead of standard, Y4-in.
audio-type tape, they use a special tape some
2 in. wide. Furthermore, recording heads on
a spinning wheel mounted at right angles to
the tape make a series of sweeps across the
tape. The tape itself moves forward at only
15 ips, but having the recording heads zoom
across the tape as they do makes the effec-
tive speed much higher. In fact, it’s high

Current flurry in TV tapers began a year or
s0 ago with a British firm called Telcan Ltd.
The company announced it was about to produce
a TV tape recorder for under $200, later gave
a non-too-convincing demonstration of its ma-
chine to a New York audience. But unit has yet
to appear on the market; photos here were taken
by Telcan itselt and show two prototype models.

Electronics Illustrated
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Fairchild’s proposed entry into home TV recorder field. Though machine can use standard Y4-in. tape,

instrumentation tape works much better. Such tape produces less head wear, k

enough to record all the information in a
TV signal.

Though such machines work beautifully,
their cost is pure nightmare. Some profes-
sional recorders run as high as $65,000. The
cheapest portable system costs more than
$11,000. Even the tape comes at highway
robbery prices. Enough 2-in. tape to record
a 15-minute program costs about $70.

Obviously, to make a low-cost home sys-
tem practical, engineers are going to have to
come up with some completely new and far
simpler way to do the job. Question is, can
they turn the trick?

New Approaches. One improvement
they’ve tried is replacing the revolving heads
with stationary heads similar to those on
audio recorders. Not only are these heads
much, much cheaper, but their use enables
engineers to go back to standard %4 -in. tape.
Such tape is both less expensive and easier
to handle.

But now comes the rub. Tape speed must
be stepped up drastically to overcome the
woefully limited bandwidth dictated by sta-
tionary heads. Professional video tape re-
corders can run at a leisurely 15 ips because
of the advantages their revolving heads offer.
But the Telcan and Fairchild machines, for
example, whiz along at 120 inches a second.
Result is that these recorders gobble up tape
as though they were on fast rewind. And tape
heads, always subject to wear, are clogged
up and polished away just that much faster.

Two more tricks engineers are counting on

September, 1964

heads cl

are better heads and better tapes. And here
they definitely are in luck, though neither
helps the cost angle one bit. Tape heads to-
day are better than ever, and so are many
tapes. But both come at a price, and price is

[Continued on page 110]

Lab at Par Lid. looks like most any other, but rig
Par’s engineers are trying to bring off well may
make for a major breakthrough in TV-taper field.
Because of its comparatively slow tape speed—
30 ips—machine oHfered a bandwidth of only
about 1.5 mc when this photo was taken. But de-
signers Stew Hegeman (left) and Robert D. Morrow
hope to extend bandwidth to the 2-mc mark by vari-
ous circuit and component changes. Judging from
picture quality at time this photo was made, their
goal seems a reasonable expectation. If so, the
Par machine well may be producing a 2-mc picture
at a 30-ips tape speed by the time you read this.
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PINHEAD 1

In this strange hospital the little guys getting
the knife are smaller than the instruments. d

IF YOU venture around a modern research laboratory that is -
working on miniature electronic components you’re likely to »
think you have stumbled upon some kind of oddball hospital with

a slightly mad operating room. Working cautiously around the

premises are men wearing surgical gowns and caps and gloves.

But where are the patients? Finding them is not so easy because

they just may be smaller than the surgical instruments you see |
being used on them. The so-called patients in most of the labs
using surgical procedures are miniaturized solid-state devices
made with such narrow tolerances that even a speck of dust can
destroy their operation. It is this possibility of dust and dirt,
not the threat of germs, that makes the surgeon’s garb necessary.
Many of the tools used on the components are regular surgical
equipment because only these instruments are delicate enough
and made with the precision and high-quality materials required.
The men shown here are at work in the Westinghouse Research
Laboratories in Pittsburgh. Most of the “operations” we pic-
ture are concerned with high-speed computer components. 4§

“Give him another shot. Doc. He’s still Curved hypodermic needle that would give

breathing.” Garbed like surgeons, three any hypochondriac the creeps is used to
researchers operate on an electron tube. apply glue coupling tiny ionic switches.
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#

Surgical-type preparation is given to small
sliver of ceramic material that contains ten
solid-state diodes. Scissors are kind used in
eye operations; note the filmy surgical gloves.

Using a miniature scalpel, a scientist trims
the gaps in an ionic switch. Device becomes
a conductor if sufficient voltage is applied
to enable It to ionize gas in Its envelope.

September, 1964

Preparing for delicate
operation on inanimate
patient, a researcher
lays out his medical
equipment, including a
laryngeal mirror, some
dissecting scissors and
other assorted devices.
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WIRELESS
CPO

TIME seems to drag when you’re learning
code for that ham ticket. And on those
days when you're copying while your friend
sends it’s a real grind. Finally, the day ar-
rives wien you feel confident that 35 wpm
would be duck soup. (Matter of fact you
are up to 13 wpm, and that’s without mis-
takes.)

Friend feels he can take a night off so you
tune the 80-meter band for a change in pace
——and then it hits the fan. Impossible to copy,
vou shout. Must be a foreigner sending 200
wpm. Your best efforts draw a complete
blank.

Reason for your sudden collapse is that
the code you were brought up on was clean
as a whistle. You didn’t count on or get used
to a lot of noise and strong interference from
other operators. And what a difference that
makes!

81,82
=i

S3
o/o—

Qi

When 82 is in tone position, tone’s pitch is de-
termined by setting of R3. When 52 is in siren
position, tone f{requency rises like that of a
siren. Circuit is called a squegging oscillator.
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Now you can learn code the right way:

By FRED MAYNARD

Actually, one of the best ways to learn
to copy code is to listen to it through plenty
of noise from the day you start. The QRM
doesn’t have to be that heavy all at once,
but it should increase in intensity a little bit
each day. And how do you do this with an
ordinary code-practice oscillator? You can't,
but plug your key into our Wireless CPO and
your friend will be able to send code to you
through a standard broadcast radio. The ra-
dio doesn’t need a BFO, either, because the
Wireless CPO transmits a modulated tone.
Its transmission range is limited and there’s
no chance of your jamming a neighbor’s ra-
dio. The device operates on license-free fre-
quencies as a low-power transmitter and a

- license is not required.

Just tune the radio to a point on the dial
where there’s a weak station, or perhaps sev-
eral stations clustered together. Move the
CPO closer to or away from the radio to raise
or lower the level of the code with respect
to background interference and you’re ready
to learn to copy the right way.

PARTS LIST

81, B2—8.4 voit mercury battery (Eveready
E146 or equiv.)

C1—.02 mf. 75 V or higher ceramic disc ca-
pacitor

C2—100 mf, 25 V electrolytic capacitor

J1—Phone jack

L1—80 turns #26 enameled wire wound on
7Y -inch-long, Y-inch dia. ferrite rod
(Lafayette MS-331 or equiv.)

Q1—2N398 transistor

R1, R2—47,000 ohm, 1, watt resistor

R3—100,000 ohm, linear-taper potentiometer

R4—100,000 ohm, !4 watt resistor

S1—Single-pote push-button switch

S2—SPDT slide switch

S3—SPST toggle switch

KElectronics Illustrated
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with QRM mixed with the dits & dabhs.

Matter of fact, when you’re just beginning
to read code it’s a good idea to keep the CPO
close to the radio—for a while, at least. 11}
be easy to copy at first but as time passes
you should raise the level of the QRM to
decrease readability. It'll take a lot of con-
centration but when you can copy 15 to 20
wpm through QRM, you can be sure you’ve
got the required 13 wpm cold, come hell or
high water.

Notice that word siren on the schematic?
Just flip S2 to that position and when you
press your key or push button SI the CPO
will transmit a siren tone through the radio.
As a joke, you can have fun with a friend
by giving him a siren wail when he’s listening

to some favorite program. In a serious appli-
cation, you can connect the CPO to a switch
on a window. If someone tries to break into
the house, the siren tone will blare out of a
radio in a nearby room to alert you.

In order to increase the CPO’s range suffi-
ciently for this application, it will be neces-
sary to add an antenna wire. We'll talk more
about this later.

Construction

If, after looking at the schematic, you won-
der why we built the CPO in such a large
box it is because of the long ferrite rod on
which coil L1 is wound. (A long rod is neces-
sary for transmission range.) And. the only

@

We mounted all com-
ponents on 6Y2x5-inch
cover of bakelite box
{don‘t use a metal box).
In order for specified
loopstick to fit in 6%x-
SY4x2V-inch box, it
must be cut to 7 inches
and mounted diagonal-
ly. Q1 can be soldered
directly to terminal
strip, but be sure to
heat-sink leads. S1 can
be omitted if you use an
external key. And if you
don‘t need siren tone.
connect R3 to junction
of R1. R2; omit C2. S2.

September, 1964
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plastic box in which a 7-inch-long ferrite
rod would fit was the size we used. Even this
didn’t solve the problem since a standard
7Va-inch rod was just a bit too long to be
mounted diagonally.

Don’t try to break off a quarter-inch of
the rod with a pair of wire cutters or you
may split the rod where you least expect it.
Best way is to cut off the end with a fine-
tooth hacksaw blade.

Next thing to do is wind coil L1, which
is made with 80 turns of #26 enameled wire.
Start winding about two inches from one end.
Wind the turns close together with no over-
lap. Secure the beginning of the coil with a
piece of tape. At the 40th turn, pull out a
loop, twist it two or three times and wind
40 more turns in the same direction. The
loop is the center tap. Put another piece of
tape over the last winding to keep it from
unraveling.

Mount all other parts on the back of the
box’s cover as shown in our pictorial and
photo. Above all, don’t build the CPO in a
metal box. The reason is obvious—no signal
will get out unless, of course, you mount the
coil on the outside.

The parts arrangement is not critical. Our
model was built in a 6% x5%4x2V4 Bakelite
box which you can see on the first page of
this story. The loopstick coil and batteries

Rear view of our model.
Best way to cut Y4 inch
off end of loopstick is
with a fine-tooth hack-
saw. The ferrite is brit-
tle and could break
where you don‘t expect
it to if you use a large
pair of wire cutters. Use
the mercury batteries
we specify, rather than
ordinary small 9-volt
transistor-radio bat-

teries, for longer life. -
> ’ 3
)
/" “I—'
.4 s e
-
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can be held in place with brackets or tape.

Adjustments

While you should use the components
specified in the Parts List, the operation of
the circuit depends mainly on the charac-
teristics of the loopstick, the transistor and
the battery voltage. If the pitch range doesn’t
suit you, here are a few changes you can
make: to get the siren tone to reach a higher
pitch, reduce the size of C1. For a lower
pitch, increase the size of C1. If you want
the siren tone to die more slowly, increase
the size of C2.

What’s the Wireless CPO’s range? It
depends on several things. To use the CPO
to transmit code through a clear spot on the
dial where there’s no QRM, you should be
able to pick up its signal with a sensitive ra-
dio about 40 feet away. But that’s outdoors
and with the CPO’s and radio’s antennas
oriented parallel to each other. Indoors,
where there’s a lot of metal around (steel
building frame, wire lath in walls, metal desks
and filing cabinets), the range will be some-
what less.

And one good way of increasing the range
is to connect an antenna wire to the collector
lead of the transistor. But don’t use the
Wireless CPO to practice code at the beach,
where there may be transistor radios close
by. If you do you may interfere with recep-
tion and that’s against the law and will get
you into trouble. #

b
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ALL-BAND

SWL ANTENNA

By DAVID WALKER

OST SHORT-WAVE antennas are straight out of the book. Reason is that a short-

wave listener needs an antenna recipe of some sort, and it’s in a book that he finds

one. Thing is, those bookish antennas largely are all chocolate or all vanilla. There’s noth-
ing in between.

To put it another way, the SWL usually is given only two antenna choices: a long-wire
for general coverage or a half-wave dipole cut for a specific band. And that’s where the
all chocolate or all vanilla comes in. Since that single wire is resonant only at certain spots
on the SW bands, it obviously is a compromise. So, too, is the dipole, which must be cut
for a specific frequency. To roam across a large span of frequencies and have good pickup
everywhere there’s only one answer. And that’s an all-band antenna, specifically designed
to pull in every frequency on the SW bands.

EP’s all-bander overcomes the disadvantages of both the single wire and the dipole. It
actually is equivalent to five separate tuned dipoles, though it doesn’t require anything ap-
proaching the effort, expense or space. Better yet, it differs from both the single wire and
the dipole in that it'll pick up DX from the four corners of the globe with equal facility.

El's all-bander is designed to respond where it counts—in the important 6-to-18-mc seg-
ment of the spectrum where nearly all international short-wave stations are to be found.

Secret of its outstanding performance is five different-length

P elements. Longer elements resonate down at the lower fre-

{_POOK'EYE / / quencies, shorter ones at the higher frequencies. And why
\-\_{ % don’t these elements interact? Because some elements

Q
2‘ \_% actually tune themselves out. Tune to mid-range sig-
\

nals, for instance, and the high and low dipoles will
be out of resonance. Their impedance rises and they
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MATERIALS

100 feet of #12 copper
antenna wire

RG58/U coaxial cable

Six 2-hole egg-type strain
insulators

Approximately 60 feet of
heavy rope

Five feet of Y;-inch di-
ameter (or larger) cop-
per pipe

Two screw-type TV stand-

Photo at near right
shows how antenna-
support rope is held to
house by screw-type TV
antenna insulator from
which plastic insert has
been removed. Pull
rope taut but before
tying it, check that each
element does not sag.
Photo at far right was
taken from house and

off insulators shows dip and rise of

author’s support rope.

is that the all-bander is matched properly to
its coaxial feedline over its entire frequency
range.

Our bill of materials lists all the parts you'll
need. 1t’s a mere handful and won’t cost over
five bucks. Approximately 100 feet of copper
wire is called for and this figure is relatively
easy to pin down. The coax, in contrast, is
cut to length after installation and naturally
depends on the distance to your shack. Note
that one end of a pipe is drilled to receive a
short lengh of wire. The hank of line or rope
is the kind used for clothes lines or for string-
ing a Venetian blind, though any type of
strong braided rope will do.

Before starting work, study the pictorial
on the first page with your house and lot in
mind. Only one arrangement is shown, but
you’re not restricted to it except for certain
dimensions. Note that the antenna consists

of five wire elements which fan out from a
copper pipe driven into the ground. The top
support is a length of rope which both sup-
ports and spaces the wires. One end of the
rope must be attached to a support approxi-
mately 30 feet off the ground. Easiest sup-
port is a tree, assuming one’s handy. Simply
drive a screw-in TV standoff (the hook-eye in
the diagram on the first page) into the tree
and tie one end of the rope to it. Anchor the
other end of the rope to the side of the house
in similar fashion. Height at the house should
be at least ten feet.

The second important dimension is the dis-
tance between the house and tree; it should
be at least 40 feet.

If rope height at either end is inadequate,
long elements might slant excessively, causing
the antenna to exhibit some directionality
and to favor signals in the direction of the

CENTER

LEAD
OF
CoAX

ANTENNA

WlREz

DETAIL A DETAIL B

Photo at far left and diagram at far right show how all elements and coaxial cable are joined at pipe.
Use a heavy-duty iron to be sure coax braid is well soldered to pipe. Photo at right and diagram at left
show method of tying rope after the correct position has been established for each element's insulator.
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slant. Some slant is acceptable, but be care-
ful. Dimensions are not given for spacing be-
tween elements since it is only important
that there be three or more feet between them
where they attach to the rope.

With these points in mind, antenna layout
can be jockeyed around to suit your lot and
available supports. It’s perfectly acceptable
to mount the rope between two high sup-
ports. Shorter elements could be extended
with additional lengths of rope. The way to
do it is to connect the wire to an insulator,
then tie a piece of rope to the other side of
the insulator and run it to the main support
rope, fixing it there so it doesn’t slide.

After you’ve sketched a rough layout, drive
the pipe into the ground to a depth of five
feet or more. Attach one insulator to it with
a short length of wire through two holes in
the pipe. Thread the ends of the five antenna
elements through the top hole of the insu-
lator, twist the wires together and solder
them. Solder the coax shield to the pipe and
the inner coax conductor to the joined ele-
ments. The coax may be buried a few inches
below ground between antenna base and
house.

Next, attach five insulators to the other
ends of the elements as shown in the photo
and diagram. Through the other insulator
hole, slip and knot the rope. To determine
the final position of each element, have some-
one raise and lower the antenna at the house,
as shown in the photo. Pull the rope taut to
raise the antenna. A drooping element means

September, 1964

the high support may not be high enough or
the element is not at the right angle. An ele-
ment that doesn’t allow the entire antenna
to be raised full height must be lengthened
with a piece of rope connected to it with an
insulator.

Connect the coax cable to the SW receiver
as you would a doublet or dipole antenna.
On two-terminal sets, connect the coax shield
to ground (G) and the center lead to the an-
tenna (A) terminal. Sets with two separate an-
tenna terminals ordinarily come with a small
link that can be connected between ground
and one antenna terminal. Tie the center coax
lead to the other antenna terminal and con-
nect the shield to ground.

The antenna should pull in plenty of long-
haul stations. It will be resonant at their fre-
quencies, for one thing, and the vertical ele-
ments will favor skip signals which have trayv-
eled thousands of miles and arrive at a low
radiation angle.

Rocky soil that does not have much mois-
ture will not provide a good ground-—which
is essential for this antenna. If your soil is
of that type, add several long lengths of bare
copper wire to the pipe and lay them out like
spokes of a wheel. Dig furrows several
inches into the ground and bury the wires
in them.

Fire up the receiver and roam the bands
for a while. You’ll be surprised at how much
reception has improved and at how many
new stations you pick up that weren’t around

before. &
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Junk the

By LEN BUCKWALTER

I'- -
Save the Radio!

Car radios beat AC/DC's and can be gperated at home with these supplies.

E HEARD about a man who couldn’t
part with his aging car because he
was so enamored with the console-like tone
of its radio. Far fetched? Not when you con-
sider the important features car radios have.
Most have a tuned RF stage. This gives
them sensitivity and selectivity—important
when they’re used in far-off places where
signals may be weak, of equal strength and
close together on the dial. They are solidly
built to take a lot of vibration and bouncing
around. And many car radios have a push-pull
output stage that delivers high power to a
large speaker in order to override the ambient
noise level in the car. How many five-tube
AC/DC radios can boast these features?
Think twice then before you rush out to
buy that small table set for the den. A good
second-hand car radio can be picked up at
an auto junkyard for $10 or less. Build
one of our inexpensive power supplies to
operate the rig on house current and you’ll
enjoy the best AM sound you’ve heard in a
long while.
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One supply takes care of old 6-volt vibrator
sets. The other, which furnishes up to 4 amps,
handles most 12-volt radios. There are two
12-voit radios that, because of their high
current consumption, can’t be powered by
the 12-volt supply. One is the relatively rare
12-volt vibrator set. The other is a 6- or
12-volt radio with a signal-seeking tuner, a
motor-driven accessory that sweeps the dial
to find stations.

Six-Volt Supply

Six-volt vibrator radios are the easiest to
power. All it takes is 6 volts AC, which was
formerly produced by the vibrator. Thus, the
supply is merely a husky filament transformer
which steps house current down to 6 VAC.
Only a simply modification to the radio is
required and it takes just a few minutes. A
picture of the supply and its schematic are
shown at the right.

If your filament transformer has a center-
tapped secondary, clip the lead and tape its
end to prevent a short. Remove the vibrator

Electronics Illustrated
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from the radio and connect eithier one of the
small holes in its socket to ground. A con-
venient way to do this is to cut off one small
pin from the vibrator, solder a wire to it,
then connect the wire to the chassis. Or re-
move the radio from its metal cabinet and
connect a wire from either small socket hole
to ground.

Connect the radio’s hot power lead to JI
and run another wire from its metal cover or
chassis to J2. (Use No. 18 wire or lamp
cord.) If there are two hot leads coming out
of the radio, connect both to J1. Turn on the
radio and leave it on. Power is now controlled
by S1 on the supply.

Connect a short length of wire to the
radio’s antenna jack and adjust the antenna
trimmer capacitor for loudest sound on a
weak station on the upper half of the dial

Six-volt power supply consists of only a filament
transformer, toggle switch and insulated binding
posts mounted on a 6Y%x3x1V4-in. metal chassis.

12-Volt Supply

The 12-volt supply provides up to 4 amps
of filtered DC for 12-volt radios. It contains
a transistor regulator that permits you to
vary the output voltage to compensate for the
different power drain of tube and all-transis-
tor jobs.

The most important thing to remember
during construction is that there must be no
electrical connections to the metal case. Great
care must be taken to keep the transistor,
diodes, the metal can of capacitor Cl and
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binding posts J1 and J2 from shorting to the
cabinet.

Filter capacitor Cl should be mounted
with the fiber plate supplied with it. Mount
Cl in this sequence: first, fasten Cl to the
fiber plate by putting its tabs through the
plate and twisting them. Second, solder two
leads to Cl’s lugs—a light-colored wire to
the inner or hot lug, a dark wire to either
of the can’s tabs. Third install two one-
inch screws up through the bottom of
the case and secure them with nuts. Fourth,
put two additional nuts on the screws to
serve as small platforms upon which the fiber
plate will be mounted. Then adjust the plat-
form nuts so there’s plenty of clearance
between the lugs and the bottom of the cabi-
net. Lastly, secure the plate on top of the
screws. Connect the light wire to fuse FI

o CAR RADIO
\ il
7V AC BLK  GRN 5 VIBRATOR
HOT SOCKET
LEAD
S| 0

BLK GND

- —— -
POWER Sl ?2

Six-volt power supply schematic. Ground either
of the small holes in the radio’s vibrator socket.

SIX-VOLT SUPPLY PARTS LIST
J1, J2—insulated five-way binding post
S§1—SPST toggle switch
T1—Filament transformer: primary, 117 VAC; secon-
dary, 6.3 V @ 10 A. (Allied 61 G 418 or equiv.)
Misc.—Line cord, 6%x3x1Y-inch chassis (Bud CB-
1628}

and connect the lead from the can to Q1’s
collector (a solder lug).

Diodes SR1 and SR2 are insulated from
the cabinet with special mounting kits men-
tioned in the Parts List. The detail drawing
shows how they're mounted. It's important
to drill burr-free holes to prevent shorts.
Binding posts J1 and J2 and the two screws
that hold Q1 must be fitted with two fiber in-
sulating washers—one flat, the other a shoul-
der type. The case of transistor Q1 must be
insulated from the metal cabinet with a mica
washer and socket. We used a Motorola MK-
15 mounting kit, which is mentioned in the
Parts List.

Connect the 12-volt radio to the appropri-
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17y ac 3

Fl

Twelve-volt supply sche-
matic. Qutput of full-wave
rectifier is filtered by Cl.
Rl is used to adjust sup-
ply’s output voltage.
Capacitance of C2 is mul-
tiplied by beta of Ql to
give additional filtering.

Junk the Car--
Save the Radio!

ate binding posts and turn voltage-control
potentiometer R1 full counterclockwise. With
the power switches on the radio and the
supply on, rotate Ri until a voltmeter con-
nected to the binding posts indicates 12 VDC
after the radio has warmed up. There’ll be a
hum in the speaker, but this will last just a
few seconds during warmup. Once the 12-
volt setting is found for your radio, remove
R 1’s knob.

Twelve-volt car radios can be operated be-
tween 12 and 14.5 volts, but 12 volts is rec-
ommended. If an especially large radio is
used, the increased current drain at a higher
voltage may introduce hum. Any transistor
radio which requires less than 12 volts can
be powered by the supply. Just use a volt-
meter to find the setting of R1 that produces
the correct output. ,&

=

S1 1

Inside of 12-volt supply. Note how Cl is mounted
with its fiber mounting plate and long machine
screws. Cabinet serves as heat sink for diodes.
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1
Cl 1~ RI

Ql

Completed 12-volt supply. Case (collector)
of Ql must be insulated from box with
special mounting kit. Use an ohmmeter to
check for short between the case and box.

MiCA
WASHER

MICA METAL
WASHER  WASHER Ql

ch?@n/@@// @

CASE

o o
@ @\ B E
TEFLON WASHER  SOLDER NUT S
IN 174" DIA HOLE LUG COLLECTOR
(CASE)

MOUNTING DETAIL, SRI, SR2.

Mounting details for SR1. SR2. Washers (sup-
plied in mounting kit) must be used to in-
sulate diodes’ case from the metal cabinet.

TWELVE-VOLT SUPPLY PARTS LIST

C1—1,000-mf, 50-V can-type electrolytic
capacitor (Sprague TVL-1338 or equiv.)

C2—1,000-mf, 15-V tubular electrolytic
capacitor

F1—4 A type 3AG fuse and hoider

J1, J2—insulated five-way binding post

Q1—PNP power transistor; 2N176 or equiv.
(Lafayette Stock No. SP-277)

R1—1,000-0hm, wirebound, pot

S1—SPST toggle switch

SR1, SR2—Silicon diode: 12 A, 200 PIV, 7/16-
inch hex-nut stud type (Lafayette SP-267
or equiv.)

Tl-—Selenium-rectifier transformer: primary,
117 VAC; secondary, 12-29.8.V @ 4A.
Stancor RT-202

Misc.—6x5x4-inch Minibox, Mounting kit for
7/16-inch hex-base diode (Lafayette
SP-272), transistor mounting kit (Motorola
and Altied Nos. MK-15), flat and shoulder
washers.
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Exclusive with FRRGC A ...

AUTOTEXT
new,faster, easier way
toward a career

in electronics

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

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

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

FREE OFFER!

we’'ll send you complete information on the amazing
new RCA "Autotext’’, along with a FREE SAMPLE of a
Home Training lesson to prove to you how easy it is
to learn this new way. Check "Autotext”, and infor-
mation will be rushed to you.

Complete Selection of Home Training Courses.

® Electronics Fundamentals
(also available in Spanish)

® Drafting

® Computer Programming
® TV Servicing

® Color TV

® Transistors

® Automation Electronics
® Industrial Electronics

Automatic Controls

® Communications Electronics Industrial Applications

® FCC License Preparation Nuclear Instrumentation

® Mobile Communications Digital Techniques

® LIBERAL TUITION PLAN
FOR ALL HOME TRAINING COURSES

This plan affords you the most economical possible method
of home study training. You pay for lessons only as you order
them. If, for any reason you wish to interrupt your training,
you can do so and not owe one cent. No other obligations!
No installment payments required.

® YOU GET PRIME QUALITY EQUIPMENT

All kits furnished with home training courses are complete in
every respect and the equipment is top grade. You keep all
the equipment furnished to you for actual use on the job,
and you never have to take apart one piece to build another!

Licensed by the New York State Department of Education.
Approved for Veterans.

Classroom Training Available in New York City, and Cherry Hill (near Camden) New Jersey.
Send postcard for free illustrated book today! Specify home training or classroom training!

RCA INSTITUTES, INC., 23

A Service of Radio Corporation of America
350 West 4th St., New York 14, N. Y.

September, 1964

THE MOST TRUSTED NAME IN ELECTRONICS
®
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HAT last music passage may have

sounded like 40 watts, but we’ll bet the
$6 price of this wattmeter it wasn’t even close
to that power level. Don’t believe it? Then
connect our wattmeter to your amplifier’s
speaker terminals. In a twinkle of the watt-
meter’s neon lamps you’ll know what the
approximate power is.

The circuit couldn’t be simpler. The am-
plifier’s output is stepped up by a reverse-
connected output transformer, rectified and
then filtered. The DC is then applied through
pots to a bank of neon lamps each of which
can be set up to light at a specific power
level. For example, you can set R9 so NL5
lights at 3 watts. The other pots can be set
so their associated neon lamps light in steps
up to about 15 watts. We show T1 connected
for an 8-ohm amplifier output. If your speak-
er is connected to the 4- or }16-ohm output,
don’t worry about it. Wattmeter operation
will still be the same. The pictorial and
caption have construction details. Connec-
tions between the neon lamps and terminal
strip are identified with letters A—F.

To calibrate the wattmeter you'll need a
12.6-volt filament transformer, a 100-ohm
pot and an AC voltmeter. First thing to do
is use the formula E=+/W x Z to determine
the voltage at the amplifier’s 8-ohm output
terminals when the output is, say, 3 watts. E
is the voltage you want to determine, W is
power in watts (3) and Z is the amplifier’s
output impedance (8 ohms). Plug 8 and 3
into the formula and you get about 5 volts.

Connect the AC voltmeter to the input ter-
minals of the wattmeter and set the 1868-ehm
pot until you get 5 volts. Now adjust R9 until
NLS5 just lights. If you want NL1 to light at
the 15-watt level, set the 100-ohm pot so the
input voltage is 11 volts, then adjust R1 until
NLI just lights.—Bob Gaulin B
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World'’s
Simplest Audio
Wattmeter

Mount parts on 3%x3Y2-inch perforated board.
Mount board on standoffs so wiring on its under-
gside doesn’t touch inside of 3x4x5-inch Minibox.

+
:]8V) RY R3 RS R? R9
N
@| 2 |
e Ciy= R2 l R4 R6 RS RO
2] 3
©
BRN
NL1 NL2 NL3 ANL4 NLS

Amplifier output is stepped up by Tl (reverse-
connected) and rectified and filtered by SR1. Cl.
R1. R3. RS, R7. R9 set level at which neons light.

PARTS LIST

C1—-.25-mf, 400-V tubutar capacitor

NLI-NL5—NE-51 neon lamp

R1, R3, R5, R7, R9—500,000-ohm miniature
potentiometer (Lafayette VC-617

R2, R4, R6, R8, R10—100,000-ohm, ' -watt,
10% resistor

SR1—Silicon diode: 100 ma, 400 PIV or higher
(Lafayette SP-196 or equiv.)

Tl—Universal output transformer, 4 watts
(Lafayette TR-12 or equiv.)

Electronics Illustrated
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Hi-Fi Today Budget Battery Charger

Continued from page 37

to you. And since you won’t find these rec-
ords listed in the Schwann Catalog as yet,
you'd best check with your local dealer to
see what’s available.

From Czechoslovakia comes news of an
antistatic vinyl material for making LPs. This
could mean that dirty records are going to
be a thing of the past, but I doubt it. Fact
is, I have a hunch the Czechs simply have
discovered one of the processes already in use
here.

But whatever’s happening on the other side
of the Vinyl Curtain, there still is room for
more and better record-cleaning gadgets.
True, the Dust Bug, Preener, Hush Brush and
Dustate all are good products. Even so, the
perfect record cleaner — particularly for
stereo record grooves—isn’t yet with us.

Hi-fi is cramming in the crowds at the
World’s Fair, which fact scarcely surprises
us older soaks. Manufacturers exhibiting at
the Fair include Acoustic Research, Dyna,
KLH, Scott and Shure, among others. And
the Institute of High Fidelity has a separate
exhibit designed to explain component hi-fi
to the uninitiated.

To my mind, the most interesting audio
goings-on at the Fair are the live-vs-recorded
concerts held periodically at the AR exhibit.
These affairs give you a chance to check the
state of the audio art. And they also serve
to remind you that live music, not electronic
sound, is what hi-fi gear is meant to be judged

by.

To end up where we started—on the sub-
ject of records, I see that Command Records
has come up with something called Dimen-
sion 3 stereo. Command says their new tech-
nique gives more depth to the sound by filling
in the center channel. Now a phantom mid-
dle channel may be a worthwhile develop-
ment, but the boys at Command’s ad agency
are giving us to believe that you actually will
hear a third speaker in your living room.

C’mon now, fellas. T don’t particularly
want the sensation of any speakers in my liv-
ing room. Just the same, there may be some-
thing to that phantom-channel idea. Why not
give it a listen and judge for yourself? *

September, 1964

Continued from page 43

waste of time and effort.

A half-charged 6-volt battery will start
charging at over 1 amp. Current will drop
gradually to about 0.6 amp at full charge.
This is not a quick-charge unit, but neither
does it require careful timing and watching.
Plan on charging at least overnight. The
maximum length of time required to charge
a completely discharged battery is about 48
hours. Charging current will drop automati-
cally as the battery terminal voltage ap-
proaches the charger output voltage.

When a battery is badly discharged, it may
draw a high current, causing the circuit
breaker to open. This can be remedied by
putting a 6- or 8-foot length of #18 wire
in series with one clip and its corresponding
battery terminal. This will reduce the cur-
rent until the battery is partially charged, at
which time the wire can be removed.

A full charge is indicated by gentle bub-
bling in each cell—like a glass of flat soda.
Loosen the battery caps during charging to
release gas, and don’t charge in an enclosed
area. Also, don’t light a match to look into
the cells.

The charger can be used to power a 9-volt
transistor radio by setting Si to 6 volts. The
slight hum can be eliminated by installing C1
across the output terminals. This also will
boost the output at this low drain to slightly
over 9 volts.—Fred Blechman, K6UG T+

“Madam, I'm an electronics expert. Would
you ask Einstein to add up your grocery bill?”
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Continued from page 46

has had much of a chance to overheat.

After you obtain an iron you can think
about buying a soldering gun, since there’s
no getting around the fact that for some jobs
a gun’s just great. Buy a high-wattage gun
(200 or 250 watts). This way you’ll have the
necessary oomph when you need it and you
always can fall back on the pencil for light
work.

For homebrew projects, you’ll need metal-
working tools. Heading this list is an auto-
matic center punch. Why automatic? Well,
strike a standard punch with a hammer and
you'll likely cave in an aluminum chassis.
On the other hand, you simply press down
on an automatic punch, thereby cocking a,
spring. When the spring fires, the point is
driven into the chassis with no cave in. This
dandy item is made by General Hardware.

You'll need an electric drill and we sug-
gest a three-eighths rather than a quarter-
inch model. If you get the lighter job you’ll
have to use necked-down drills for holes
larger than % in. And this is anything but
good. Matter of fact, if you think you'll be
drilling many large-size holes, purchase a
slow- or medium-speed drill. They cut much
cleaner holes of the larger variety.

And treat yourself to a full set of wire-
gauge drills, plus Y4, 9/32, 5/16, 25/64 and
Y2 inch sizes. These will equip you for vir-
tually every screw and mounting stud used
in electronics.

You're going to punch tube sockets, so
don’t forget chassis punches. Stick with the
Greenlee punches and pick up 38, %, 1 and
1% inch sizes. A 1%-in. also can be useful
and 1'2-in. is perfect for those low-cost min-
iature meters.

If you think you will be cutting odd-shape
rectangles, the Adel metal nibbling tool
should be on your list. This handy device
will cut any shape hole in a standard-gauge
chassis or panel.

For those large round holes—a 3V2-in.
speaker or meter opening, say—a left- and
a right-hand aviation snip are the no-strain
tools. They’re also a lot safer than a circle
cutter in an electric drill. In fact, for any
large rounded opening you can’t beat avia-
tion snips. Kraeuter makes good ones, and
you may as well pick up a pair of regular
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tin snips while you're at it.

While the above are basic tools for any
electronics shop worthy of the name, there
are some special items you might like to add.
A combination T-square, a metal tape rule,
a box of black grease pencils and a scriber
all are useful for chassis layouts. A hack
saw or, better yet, a low-cost saber saw is
handy for heavy metal cutting. An electri-
cian’s knife, a set of Allen wrenches, a set
of open-end wrenches to match your socket
wrenches and a screw-holding screwdriver
also are mighty nice to have around.

And, finally, while it really isn’t an elec-
tronics item, a bench grinder can be an im-
portant asset. Not only does it keep your
drills sharp and screwdrivers flat-faced, it’s
great for putting a point on grease pencils
(ahem).

Once you start collecting tools for your
shop, you’ll find many we haven’t mentioned.
But we’ve tried to cover only the heavy-use
items; things like holding tweezers, heat
sinks, jeweler's screwdrivers and hole saws
youw’'ll accumulate as you go along.

Total up the cost of the tools we’ve men-
tioned and you’ll likely be shocked. But then
you don’t have to get them all at once. It’ll
be quite good enough to add them one at a
time. Just remember, though, that with rare
exception it’s less expensive when you buy
the best in each case. Pick up a cheap some-
thing or other and you’ll likely be buying
another before you know it. And that kind
of business is false economy, pure and sim-

ple.§

Home TV Recorders

Continued from page 93

precisely what every would-be manufacturer
in the field wants to keep as low as possible.

Perhaps the most important breakthrough
that might make low-cost TV tape recorders
possible lies in improved electronic circuitry.
Here, most companies aren’t talking. Wayne
Johnson, designer of the Fairchild machine,
says he uses information theory—a highly
sophisticated branch of electronics—to get
more information on each inch of tape. But
he doesn’t say what the technique is.

One group that has put its cards on the
table is the one at the Illinois Institute of
Technology. According to Marvin Camras.

[Continued on page 112}
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New 1964 Heathkit All-Channel Color TV

"“,".'_ e

1L

GR-53A

$39900

(Includes chassis,
all tubes, VHF & UHF
tuners, mask, mounting
kit, & special speaker)
cabinet optional $49.00

Everyone Agrees It Ouiperfc;rms Any Other,
Is Easy To Build, & Saves Up To $400!

Here’s What The Experts Say! Popular Electronics,
May issue: “The GR-53A is not a skimpy receiver
in which corners have been cut to keep costs down
and still provide color TV. Instead, the GR-53A
(on a comparison shopping basis) has the same
color and sound fidelity, flexibility, and ecase of
handling as those manufactured receivers which
sell for over $600.”

Radio-TV Experimenter, June issue: “The repair
cost savings during the Heath Color TV set’s life
compared to commercial units may be more than
$200.”

Popular Mechanics, February issue: “Mounted, pre-
aligned critical circuits enable beginners to assemble.
Picture quality is topnotch.”

Science & Mechanics, April issue: “Built-in servicing
circuits such as a dot generator are valuable aids in
getting the set operating for thefirst time &
eliminating expensive service calls & bills when
realignment or part replacement is needed later on.”
Anyone Can Build It! No special skills or knowledge
required . . . all critical assemblies are factory-built
& tested . . . simple check-by-step instructions take
you from parts to picture in just 25 hours!
Exclusive Built-In Service Center Eliminates Main-
tenance Costs! You adjust and maintain the GR-53A
yourself with the degaussing coil, service switch,
and built-in dot generator! No more costly TV
service calls! No other set has these self-servicing
features!

No Expensive Service Contract! Since you maintain
the set, there's no need for a costly service contract.
Heath warrants the picture tube for 1 year, all
other parts for 90 days!

Compare These Additional Features: e 26-tube, 8-
diode circuit o Deluxe Standard-Kollsman VHF
tuner with push-to-tune fine tuning for individual
channels, 2 thru 13 e New transistor UHF tuner

September, 1964

for channels 14 thru 83 e High definition 70° 21~
color tube with anti-glare bonded safety glass o
24,000 volt regulated picture power e Automatic
color control & gated AGC for peak performance
e 3-stage high gain video LF. e Line thermistor
for longer wbe life ® Thermal circuit breaker for
component protection.

Cabinet Or Custom Installation! After assembly,
just slip the complete unit into the handsome
GRA-536 walnut-finished hardboard cabinet! Or,
if you prefer, mount it in a wall or custom cabinet.
Enjoy Complete TV Reception Now! . . . by order-
ing the new 1964 Heathkit 21" High Fidelity Color
TV!

Kit GR-534, chassis, tubes, mask, VHF and UHF
tuners, mounting kit, speaker, 121 lbs. ____$399.00
GRA-53-6, walnut-finished cabinet, 53 lbs. -_$49.00

FREE 1964 HEATHKIT CATALOG
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!

e e

HEATHNIT-Raa

ettt
PR -

. _—"_i

r
- HEATH COMPANY Dept. 33-92 |
: Benton Harbor, Michigan 49023 :
: ] Enclosed is $ , blus freight. Please :
1 send model(s) t
: E] Please send my Free 1964 Heathkit Catalog. :
] 1
I Name. — B |
] Pese Frnt) (]
: Address____ s . :
: City_ _ State Zip :
I._..—--._-—--——--___--’_-—-_.C.L:‘ES.R_J
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Home TV Recorders

Continued from page 110

the tape-recording authority heading the
group, IIT hopes to get across-the-tape re-
cording—the kind used in professional ma-
chines—without use of rotating heads.

How? Well, HIT thinks it can use a record-
ing head that puts a series of several hun-
dred microscopic single-turn coils across the
tape. An electron beam, similar to the one in
a cathode-ray tube, would energize each one
in turn, in effect sweeping across the tape.

Old Movies. With all these many prob-
lems to solve, you may wonder how the ma-
chines announced so far actually perform.
Answer is not bad, though much may remain
to be done. Expressed in terms of bandwidth,
the Fairchild machine produces a 2-mc pic-
ture at 120 ips.

Though the Par Ltd. machine hasn’t been
shown in public at this writing, its devel-
opers claim it produces a 3.5- to 4-mc pic-
ture at half the Fairchild speed: 60 ips. The
average high-quality live picture you see on
a well-adjusted TV set is not much better
than this. At 30 ips, Par’s engineers already
have achieved a slightly-less-than-2-mc¢ pic-
ture; this would look about the same way an
old movie does on TV. And they expect a fuil
2-mc response at 30 ips.

Discs Again? While engineers may be on
the verge of solving the technical problems,
price still is rearing its head. Price in this case
relates chiefly to the tape, which preferably
should be the finest available. But the best
also is the most expensive. And no matter
what quality tape is used, the high speeds
required with stationary heads means an en-
tire reel spins though in less time than you
thought possible.

One hope for a real price breakthrough in
this area lies in a different recording medium:
a magnetic disc. Idea is to use magnetic tape,
for long recordings, discs for short ones. The
tape-record would be coated with magnetic
oxide, have an extremely narrow spiral track
recorded on it. Already mentiongd by the Par
Ltd. group, such a disc should be relatively
inexpensive, possibly sell for even less than a
dollar.

But tape or disc, one thing’s for certain.
Home TV recorders, once only a distant
dream, are almost with us. Tomorrow, they
just might be here. §-
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STEREO ON WHEELS

THE MUSIC you want when you want it
never could be said of the car radio. It’s
always been catch-as-catch-can when you're
on wheels, with two advertisements blasting
from the speaker for every car you meet on
the road. But those days well may be over.
For this is the age of 4-track stereo tape, and
what better place to put it than in the family
flivver?

Though it measures a mere 4 x 10 x 10in.,
the Muntz Stereo-Pak is a complete tape-
cartridge player. And in that term fape car-
tridge lies the key to why the Stereo-Pak is
great for cars, boats and most anything else
on the move. Each cartridge plays up to two
hours automatically; you never thread, wind
or rewind.

The Stereo-Pak can be mounted most any-
where, though under the dash is a good spot
as in our photo above. Four 5-in.-square
speakers tucked away in the bottom part of
your car’s front doors set the air to moving,
while any 12-volt electrical system (positive
or negative ground) can handle the unit’s
modest power requirements.

Muntz Stereo-Pak Inc., 16032 Arminta St.,
Van Nuys, Calif. 91401 is the manufacturer;
$99.50 is the price for cartridge player and
speakers, fully installed and ready to rip.

—Jerry Lynn %

Fully transistorized. the
Stereo-Pak draws about
500 ma and plays con-
tinuously. lis cartridges
contain 4-track stereo
tapes moving at 3% ips.

Electromics Illustrated
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This New Heathkit’ FM Stereo Tuner At $49.95...

Equals Complete Stereo Electronics For $89.90!

Start With The New Heathkit AJ-13 Stereo Tuner!
First you'll like the ease with which it operates. ..
just threc controls—On/Off-FM-Stereo Selector . ..
a Tuning Control .. .and AFC On-Off switch. What
could be simpler?

And yet, you enjoy a host of maximum performance
features like the built-in stereo converter ...auto-
inatic frequency control that locks-in all stations for
quict, drift-free reception . . . a stereo indicator light
that silently signals when stereo is being broadcast
... large edge-lighted slide-rule dial for easy station
reading . .. easy flywheel tuning ... external antenna
terminals . . . plus point-to-peint wiring and a pre-
assembled, prealigned “front-end” for fast, simple
assembly! Goes together in a couple of evenings!
You’ll Like The Modern Color Styling, Too! . . .
mocha brown & beige steel cabinet with midnight
black trim accents.

Now Add The Heathkit AA-32 16-Watt Stereo Amp-
lifier with its 4 stereo inputs...mag. phono, cer-
amic phono, tuner & auxiliary. Its clean, pure
power response of + 1 db from 30 to 30,000 cps at
8 warits per channcl! Its full complement of con-
trols . . . mono/sterco switch; a dual-concentric vol-
ume control for adjusting both channels simultan-
eously or individually; full-range tandem-type tone
controls for simultaneous adjustment of bass or
treble. Its 7-tube amplifying circuit with 2 fourstage
preamps, and 2 push-pull power output stages. lts
complete transformer operated full-wave silicon-
diode circuit. Its simple fast point-to-point wiring
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... beginners finish in just a few hours! Its atirac
tive styling...matches the AJ-13 Tuner. Its low,
low price ... $39.95!

Now Settle Back & Listen! The sound’s superb .
the operation simple...the styling handsome ...
the savings big! Discover why more people rely on
Hearh to take the high cost out of quality. Use the
handy coupon & choose both units now!

Kit AJ-13, FM Stereo Tuner, 13 lbs. $49.95
Kit AA32, 16-Watt Stereo Amp, 15 lbs. ... .$39.95
Ea FREE 1964 HEATHKIT CATALOG

1
|
See these and over 250 other exciting |
Heathkits available in easy-to-build kit |
|

|

d

form. Save 50% or more by doing the
easy assembly yourselfl Send for your
free catalog today!

i‘ A
| HEATH COMPANY, Dept. 39-9-1 I
I Benton Harbor, Michigan 49023 I
| D Enclosed is $ , plus postage. Please l
I send model(s) h |
Please send my Free 1964 Heathkit Catalog.
| |
| Name |
| (Ptease Print)
| Address. :
| City. State. Zip I
[ oot e Riee Rt wsst D e AT
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Who Really Invented Radio?

Continued from page 85

Capitol. But two years after its introduction,
the appropriation bill still was tied up in com-
mittee.

Representative Bingham then introduced
a new bill in the House, one which would in-
corporate the Loomis Aerial Telegraph Com-
pany with the right to sell up to $2 million
in stock. That bill finally was approved in
January 1873, after Loomis had patented his
system.

But the incorporation measure lacked an
appropriation. Loomis still had to sell stock
in his new firm to gain critically needed finan-
cial support and this never is easy. At that
time the country had not recovered from the
jolt of Black Friday. And the few investors
that could be found wanted something more
secure than promises of wireless communica-
tion—an idea which brought chuckles among
even some of the well-informed.

Loomis died at his brother’s home in Terra
Alta, W. Va., in 1886, impoverished and dis-
heartened. He believed that history had
passed him by and that others some day
would get the credit which rightfully was his.
He had spent the last 20 years of his life in
unsuccessful attempts to gain financial sup-
port. Never was he given the chance to de-
velop radio (or wireless, if you prefer) to a
practical commercial level. George Loomis,
his brother, attributed to him this death-bed
statement: “I shall never see it (radio) per-
fected, but it will be, and others will have
the honor of the discovery.”

In recent years, however, there has been
renewed interest in the work of Loomis. Fore-
most among his champions is Dr. Otis B.
Young, director of atomic and capacitor re-
search at Southern lllinois University. At the
1963 meeting of the lllinois State Academy
of Science, Dr. Young reported on the work
of Mahlon Loomis. And he went on to claim
that the little-known dentist deserves more
credit than anyone else for inventing radio.

Reaction to Dr. Young’s report has varied,
but most of those contacting the SIU scientist
simply have asked for more information
about Loomis. There was a significant inter-
national response, too. Perhaps the most nota-
ble letter tfrom afar was that of R.W. Bell,
historian for the Marconi Co. Ltd. in Chelms-
ford, Essex, England. Significantly, this firm
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was founded by Marconi himself in 1897,

“A fact which is perhaps often over-
looked,” Bell wrote, “is that Marconi never
claimed to have invented radio and always
readily acknowledged the use he had made,
in evolving his wireless system (his first ex-
periments took place in 1895), of knowledge
already acquired, and theories already formu-
lated, by others.”

Has history done Loomis great injustice?
Dr. Young, among others, believes it has. He
contends that Loomis was ahead of his time,
that society was not ready to accept his ac-
complishments. Had it not been for Black
Friday, the great Chicago fire and the re-
luctance of Congress, Dr. Young says, the
star-crossed Loomis would have received the
financial support he needed. With it, he likely
would have developed radio to an extent that
credit could not be denied him.

How much credit does Mahlon Loomis
really deserve? Perhaps his place in history
was best nailed down in his own time by
one of his supporters. Said Senator Sumner,
in presenting the Loomis appropriation bill
to Congress, “It is certainly (either) a great
case of moonshine, or it marks a great epoch
in the progress of invention.”

—Robert G. Hays‘@*

Continued from, page 55

ship’s officer, and his vessel at the time was
out of the Panama Canal and headed for
Louisiana. Wish we could talk Japanese a
tenth as well as he talks English!

Signs Of The Times . . . One of these days
we intend to have a large sign made up for
the wall of our shack. It will read something
like this, and it will save us a lot of repeat
performances.

NOTICE TO INTERESTED VISITORS

1. No one has the slightest notion
as to why radio amateurs are cailed
hams. They just are.

2. Hams never broadcasi. When
they communicate, they are said to
be working each other.

3. Hams do not transmit messages
for pay. That’s the job of Western
Union, RCA Communications, etc.

4. Yes, this equipment not only iooks
expensive, it is.

5. No, neither one of us is on Candid

Camera. @f

Electronics Illustrated
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A MESSAGE TO ELECTRONIC BUFFS—

JOIN
THE

unless you want to build a career

in Electronics. The sky’s the

limit in this field, if you have

the right training. The Army is

the place to get that training.

And the Army will keep you trained
as you move up to positions of
increasing responsibility.

unless you want your future to be
automation-proof. No matter how
far automation goes, men with
electronies training will still be

in demand in tomorrow’s Army.

unless you want premium pay for
doing work that you'll enjoy. As you
advance in grade and increase your
skill, you can earn from $50-100 extra
per month in proficiency pay.

unless you want travel...
adventure...and responsibility.
Army electronics specialists are
stationed in many countries
throughout the Free World. Doing
work that is exciting, stimulating,
and vital to everyone’s safety.

unless you care enough about your
Country to serve it.

If that sounds like just what the
doctor ordered, talk to your

Army Recruiter soon. And ask him
about Army electronics training.

if you're good enough to getin...a proud future can be yours in the new action

September, 1964
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See DYNAKITS
on demonstration!
N. Y. World’s Fair

AR-DYNA
MUSIC ROOM
Better Living Center
Room 224

©) 1961 Mee vou Wouds k. 1984 1968 Corporanon

DYNAKIT
high fidelity

-2
! g

@Q‘), Q;?f@

- . -

g SCA-35
Mtereo amplifier—$99.95

For the cost-conscious perfectionist

e AMPLIFIERS * TUNERS
* PREAMPLIFIERS

Write for detailed specifications
and impartial test reports

DYNACO INC., 3912 Powelton Ave., Phila. 4, Pa.
. Please send specifications and test reports to: .
. WEM@" 6 oo 015000 0/60 6060 0 6 0 die o BED o AR .
I Address ... 2
C ] T T - .. State.......... o |

I-----q!!!!--I
The How-to Book of
CARPENTRY

.
o Jhe How-to Book of

Tips to give

your home
projects

areal
“professional” look
#FB549 THE HOW-TO BOOK OF CARPENTRY
—75¢. On sale now at your favorite news-
stand, or order direct from Fawcett Publica-

tions, Inc., Greenwich, Conn. Include 10¢ for
postage and handling. No Canadian orders,
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Shocking Facts on Electric Shock

Continued from page 79

323 of those—more than 77% —were saved
by artificial respiration. Most recovered in
20 minutes, but some victims took as long
as four hours to start breathing on their own
again.

What to do if someone suffers a severe
shock?

First, remove him from contact with the
current. Cut off the current if at all possible.
If not, insulate yourself from the victim with
rubber gloves, several thick layers of dry
clothing or a heavy wad of newspapers. In
any case, don’t get yourself shocked from
the same source.

Second, if the victim has stopped breath-
ing, give artificial respiration immediately
And keep it up, even if he doesn’t come
around. If help is available, have someone
see if his heart is beating; if not, closed heart
massage can be attempted. (Artificial respi
ration and even closed chest massage meth-
ods should be familiar to those working in
areas where first aid may be needed. They are
relatively simple and can be taught by the
Red Cross or your doctor.)

Third, get a doctor. Though it’s not com
mon, a person can feel well after the shock
but suffer some side effects weeks or even
months later. A physician is trained to be
on the lookout for hemmorhages, eve dam-
age, burns, personality changes and other
possible effects of electric shock.

Most important of all for you, avoid get
ung shocked. If there’s an electric storm.
get inside the house and shut the windows.
i you’re caught outside in the country, stay
tn your car with windows closed or get into
a cave, under a large clump of trees or in a
ditch. Keep away from hilltops, lone trees.
river banks, ground rises, poles of any sort
and wire fences.

In your workshop, see that appliances and
electronic gadgets are insulated properly.
Know your equipment well and wear dry
shoes (and even rubber gloves, if necessary)
when puttering around hot chassis or other
open circuits. And always provide a direct
path to ground for any antennas you happen
to have around.

Remember, both the fun and use of elec-
tronics is in controlling electricity. Don’t let
it get out of control. But if it does, know
what to do. -§

Electronics Illustrated
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The Dangerous VOM

Continued from page 75

voltage by the mid-scale resistance of the
range you’re using. (Don’t assume every
VOM has only one 1.5-volt battery; some
have two.) The important thing to remember
is that the lowest ohmmeter scale is most
dangerous.

One popular VOM has a center-scale re-
sistance of 4.4 ohms. It has one 1.5-volt bat-
tery, which means that when the range
switch is in the RX 1 position, the shorted-
probe current will be 34C ma—much too
much for many diodes.

VTVM’s also can cause trouble. Study the
circuit in Fig. 5 and you'll see that the
shorted-probe current is determined the same
way that it was for the VOM. You divide
the battery voltage by the center-scale re-
sistance of the range used.

After checking out your meter, why not
put a label on the back of it with the short-
circuit current for each range. Consult that
label, abide by it, and you can’t go wrong. —§-

The Listener

Continved from page 80

station at 2305 EST way back on March 2.
Though we battled valiantly to hold it, the
absolute end came with a complete fadeout
at 2320.

Box score: four very general items without
a clincher like sponsor or announcer’s name.
Strategy: tune in same time, same station the
following day. Outcome: though a king-sized
buzz engulfed the band, we gave 1t a try none-
theless. Naturally, we more or less flipped
when S.R.B.C. at Gwelo did cut through the
QRN for some seven minutes.

In the end we wound up with plenty of
program data, though reception never was
better than lousy. Plain lucky we were, since
there are times when you tune back the next
day and come up with absolutely nothing.
Just the same, this trick always is worth a
try. Thing is, it’s best to be prepared for
the worst and never count on even having a
chance at a second round. After all, you
never know when that second chance will be
exactly like lady luck—the old girl who con-
tinually says maybe but who really means
either yes or no. ‘G’
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new Allen type
screwdrivers

work faster, easier ... reach
" where wrenches won't go

fixed handie
SCREWDRIVERS

11 hex sizes:
050" to Y4~

Precision formed,
alloy steel blades

Shockproof,
breakproof,
amber plastic
(UL) handles

detachabie BLADES

8 hex sizes:
Xa" to ;1/6"

Fit all 99" Series
handles

Available singly —
as a set of six in
free plastic pouch
— of in roll kit

. ' with handle

XCELITE INC. - 16 BANK ST., ORCHARD PARK, N. Y.

Please send free literature N763.

|

|

!

|

| name
|

|

|

L

address e

city state & zone

____________________ o
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Calibrated Bandspread for CB

Continued from page 30

corresponds to CB channel 23. Similarly,
plug in other crystals to calibrate the band-
spread dial for all CB channels. Make an-
other adjustment to C11 while receiving a
station in the middle of the Citizens Band—
channels 9 through 12.

To listen to CB after the receiver has been
used to tune other bands, merely set the re-
ceiver's main-tuning pointer to the point
jotted down previously. Zero on the band-
spread dial again will correspond to chan-
nel 1. After tuning in a CB station, peak
the signal with C1. Any station that sounds
strong but distorted probably is overloading
the SW receiver. This is cured through re-
‘ducing the gain by backing off R1.

Troubleshooting. If wiring is correct but
the preamp doesn’t work, the problem may
be caused by small differences in wiring lay-
out which may have affected the tuned cir-
cuits. If adjustment of C1 does not help mat-
ters, try reducing the number of turns on L2.
To do this solder a short piece of bare wire
to one end of L2 and wedge it between suc-
cessive turns, shorting out one turn at a time.
Adjust C1 throughout its range during each
trial until the preamp works.

The same technique should be used for
coil L4 if the oscillator fails to operate. Coil
L3 is adjusted the same way.

Continued from page 64

this is the width of just one sideband. Con-
ventional rigs create two identical sidebands,
and a 2-kc tone doubles out to 4 kc in trans-
mission.

Just how much bandwidth you can occupy
is stated in FCC rules; they allow an 8-kc
spread (4 kc above and below the carrier).
Say a word like “sassafras” and those “‘s”
sounds may hit close to 4 kc, then fatten out
nearly to the 8-kc limit.

Now run a single-sideband rig onto the
channel. Since it rams everything into one
sideband, a gaping hole some 4-kc wide exists
on the channel. Another sideband station can
slide into that unused pocket and jabber away
with no interference. Result: two SSB rigs
can share, say Channel 7, at the same time.

Such split-channel operation requires that
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one transmitter be on upper sideband, the
other on lower. Happily, the new Mark rig
provides a sideband selector switch to give
the operator a choice. Equipped with five
transmit crystals, the rig therefore can work
ten of the split-level channels.

This kind of wizardry comes at a price,
of course. The SSB-27 hits you for just under
$300 and contains circuits considerably more
complex than usual gear. Some 17 tubes, nine
diodes, crystals inside ovens and special filters
make the unit an elaborate (yet surprisingly
compact) package. But with it, the CBer en-
ters the other-world of SSB—replete with
socko signals and twice as many channels. §

The Scrounger

Continued from page 54

tone, not a wheep-wheep. It’s best to use
your receiver, rather than the keying moni-
tor, for CI’s adjustment. And speaking of
the keying monitor, since it was designed
specifically for the Scrounger, don’t try to
use it with another transmitter.

If you don’t want to use an antenna cou-
pler, a simple 80-meter dipole (that can be
plugged directly into J2) can be made by
connecting two 621 -ft. long pieces of wire
from each side of a glass insulator to two
supports (use insulators at each end). The
feedline to the transmitter from the center
insulator should be 72-ohm twinlead.-§-

Stereo. FM Receciver

Continued from page 71

This causes diode action in the multiplex
adaptor’s input tube, which loaded down the
ratio detector (to which the multiplex adaptor
is always connected). This was the cause of
the high distortion. EICO has prepared an
addenda sheet modifying the circuit to keep
the B4 on when the mode switch is in the
mono FM mode. We suggest you obtain a
copy of this correction sheet before starting
your Kit, or to modify earlier models. After
these changes were incorporated in our unit,
performance improved significantly and the
2536 met or exceeded the claimed specs. Per-
formance of the amplifier section of the 2536
is quite good and essentially the same as
EICO claims. Specs appear in the table.

With all corrections incorporated, you'll
find the 2536 a good performer. §-

Electronics Illustrated
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! WHY SPEND A LOT FOR AN EXTRA PHONE? I

Standard Dial Phones - only $9%

COMES
WITH
4-PRONG PLUG
READY TO
PLUG IN
AND USE!

COSTLY RENTAL CHARGES

These. reliable phones are hard to beat—sturdy reconditioned Western Electric
and Stromberg-Carison dial phones at about one quarter normal retail cost.
Rewired, refinished and equipped with standard plug ready to use in home or
office, they are a solid value, make it possible to have a phone in every room
(cost less to own forever than what you'd pay to rent for 3 months). Two make
a fine intercom. A buy!

A PHONE IN EVERY ROOM  Finsnssauscesusananause

Dept. ME-9, Cos Cob, Conn.

MAKE YOUR PHONES PORTABLE!

(all you need is a small screwdriver and 5 minutes)

Enclosed is check or m.o. for $
Please rush me:

Standard Dial Phones @ $9.95
___ Sets of 2 for intercom @ $18.95

(add 95¢ postege per phone)

Complete plug & jack sets @ $4.95
____Ezxtra plug @ $1.95

Extra jacks @ $1.95

(add 35¢ postage per set)

Jack to
wall

B o0—

Standard 4-prong plugl Standard wall jack fé'}%ﬁf‘:ﬁﬁﬁ; \

Wired & ready-to-use with 20 ft. exten. cord
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Actually, it takes less than 5 minutes to transform any “tied down"’ NAME.
telephone into a portable phone that you can carry and use from
room to room. 4-prong plug attaches to phone, and the jack is
mounted against the wail. That's it. ADDRESS. —
Buy as many extra wall jacks as you want so that you can plug your
phone in as many different rooms as you want. Quick, easy, cheap.
[ | T STATE

(R
-
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.-.. 'Your advertisement can reach this mail-buying audience for only 50¢ per word . . . payable in advance

¢ ILLUSTRATED, 67 West 44th St., New York 36
‘..-. Name of state (New Jersey), name of cit
abbreviations as 35MM, 8x10, D.C., A.C.

(Check or M.O. please) . .

i.e. copy for the January issue must be in our

. minimum 10 words. Closing dates are the 20th of 4th preceding month
office by September 20th. Mail to ELECTRONICS
. N. Y. Word count: Zone number free. Figure one word:
y (New York); sets of characters as in key (14-D); also

e o o FOR SALE

EXCELLENT BUYS on Tubes and equip-

ment all listed in the ''Green Sheet."
Send .25¢ for your copy today. Cash paid
for unused tubes. Write. Barry Electronics
Sgrp.. 512 Broadway, Dept. EI, NYC 12,

GOVERNMENT SURPLUS. Jeeps—$62.50,
Voltmeters—$1.05, Transmitters—$6.18,
Oscilloscopes, Multimeters, Speakers.
Typical Surplus Prices. Exciting Details
Free. Enterprises, Box 402-P30, Jamaica
30, New York.
INVESTIGATORS, WRITE for free bro-
chure on latest subminiature etectronic
listening devices, Dept.-5X, Ace
Electronics, 11500 NW 7th Ave., Miami
50, Florida.
BANSHEE TS-30 Transistor Ignition Sys-
tems And Coils. Dealers Wanted. Free
Money Maker Brochure. Slep Electronics,
Drawer 178El, Ellenton, Florida.

SENSATIONAL NEW transistor treasure

finders locate buried gotd, silver, coins.
Kits, assembied modeis from $19.95. Free
catalog. Relco-Al?, Box 10563, Houston
18, Texas.

CANADIANS—GIANT Surplus Bargain
Packed Catalogs. Electronics, Hi-Fi
Shortwave Amateur Citizens Radio. Rush
$1.00 (Refunded). ETCO, Dept. El, Box
741, Montreal.
TRANSISTORIZED PRODUCTS Importers
Catalog, $1.00, Intercontinental, C.P.O.
1717, Tokyo, Japan.
CONVERT ANY television to sensitive,
big-screen oscilloscope. Only minor
changes required. No electronic experi-
ence necessary. lllustrated plans, $2.00.
Relco-A19, Box 10563, Houston 18, Texas.

FANTASTIC NEW Shirt Pocket Radio.

No batteries, yet will work anywhere.
Fully guaranteed. Send only $2.95 (com-
plete price) to: Atfas, Box 334-El, Cal-
gary, Alberta.

EYESTRAIN REDUCED while assembling
components. Free Magnasighter bro-

chure. Magnasighter, 14450 Dunbar, Sher-

man Oaks, Calif., 91403

GOVERNMENT SURPLUS. How and
Where to Buy in Your Area. Send $1.00.

E.l. Surplus Information, Headquarters

Bidg., Washington &, D. C.

TY CAMERAS, transmitters, converters,
etc. Lowest factory prices. Catalog 10¢.

Yanguard, 190-48—99th Ave., Holiis, N. Y.

11423,

MAGNET WIRE, Small Lots. Prather
Brant Co., 19105 Alien, Melvindale,
Michigan.

® o o BUSINESS OPPORTUNITIES

CASH PROFITS Daily! Mail letters offer-

ing genuine merchandise. Receive $i0
with every order—keep $8 profit. Orders
drop-shipped. Full-spare time. Details
free. Modern Merchandising, PO Box 357,
Oceanside, New York.

VENDING MACHINES~—No selling. Op-

erate a route of coin machines and earn
high profits. 32-page catalog free!
Parkway Machine Corp., 715El Ensor St.,
Baltimore 2, Md.

MAKE $100.00 FAST sewing, assembling
our products, Materials supplied! FMN,
DeFuniak Springs 15, Florida.

o » » EMPLOYMENT OPPORTUNITIES

COMPLETE GUIDE to U. S. Civil Service

Jobs, with latest salary increases au-
thorized by Congress. 128 pages. $1.00
plus 25¢ postage/handling. No risk—I0
day money-back guarantee. Job
Opportunities, Box 291, Flushing 52, N. Y.
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« EDUCATION & INSTRUCTION

SPACE AGE Electronic Assembly Tech-

niques Revealed. Now available to pub-
tic for first time. Nasa's Reliable Elec-
trical Connections handbook reproduced
under Federal Statutes. Covers soldering,
lacing, insulating, shieiding, printed cir-
cuit board assembly and many other op-
erations. Send $2.00 to Space
Publications, Inc., Dept. F, 228 Holmes
Ave., Huntsville, Alabama 35801.
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

* » o BUILD IT YOURSELF

PROFESSIONAL ELECTRONIC Projects—

Organs, Timers, Computers, etc.,.—$Ii
up. Catalog Free. Parks, Box 1665, Seat-
tie, Wash. 98125

e o o TAPE RECORDERS

LEARN WHILE Asteep with your re-

corder, phonograph or amazing new
“"Electronic Educator’ endiess tape re-
corder. Details free. Sleep-Learning
Research Association, Box 24-El, Olym-
pia, Washington.

TAPE RECORDERS Hi-Fi Components.

Sleep Learning Equipment, tapes. Un-
usual values. Free Catalog. Dressner,
1523 Jericho Tpke., New Hyde Park-4,
N. Y.

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 Americal We serve
professional servicemen, hobbyists, exper-
imenters, engineers, technicians. Why Pay
More? Zalytron Tube Corp., 469-L Jericho
Turnpike, Mineola, N. Y.
7' TV TEST Tube—$6.99. Tubes—éi46—
$2.95; 6211(12AU7 equiv.) 39¢, 3 for $I.
Germanium diodes, tested, equiv. N34,
ING0 etc., 30 for $1. Yophat silicon rec-
tifiers, 750 MA—I000 piv 75¢. Transistors,
tubes, resistors, condensers, etc., bargain
priced. Free catalog. Arcturus Electronics,
Dept. EIL, 502-22nd St., Union City, N. J
07087. .
ELECTRONIC TESTER. Tells frequency,
voltage, AC-DC. Plans 50¢2. Haven
Enterprise, 86-11 96th Street, Woodhaven,
New York. i142] iy
10 DISTANCE CRYSTAL Set Plans—25¢;
20 Different—50¢. Catalog. Laboratories,
1131-K Valota, Redwood City, California.
TEST INSTRUMENTS, ham gear, radios.
Free catalog.Tattershall Manufacturing
Co., Hamilton, Mo. n
DIAGRAMS FOR repairing radios $1.00.
Television $2.50. Give make model.
Diagram Service, Box t151El, Manchester,
Conn. 06042. - [ " _
RADIO & T.V. Tubes—33¢. Free List.
Cornell, 4213-15 University, San Diego,
Calit. 92105.

e o o INVENTIONS & INVENTORS
PATENT SEARCHES, $4.00! Free "lInven-

tion Record'‘/Information. Miss
Hayward, 1029Y Vermont, Washington 5,
D. C.

INVYENTIONS: IDEAS developed for Cash
Royalty sales. Raymond Lee, 204G Bush
Building, New York City 36.

e o o DETECTIVES

DETECTIVE PROFESSION. Easy home

study plan. Lapel pin, certificate, fu-
ture. Free information. Professional
Investigators, 2759CJ-W. Broadway, Los
Angeles 4, California.

RENT STEREO Tapes—over 2500 different

—all  major labeis—free brochure.
Stereo-Parti, 1616-AY Terrace Way, Santa
Rosa, California.

e o o RADIO & TV

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 5K, Bloomington, indiana.
FREE ELECTRONICS Catalog. Tremen-
dous  Bargains. Electrotabs, Dept.
C-557AE, Hewlett, N. Y. 11557

e 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 i3, Colorado.

e o o PERSONAL

BORROW §1,233 AIRMAIL! Repay $54 for

twenty-nine months. State ficensed.
Postal Finance, Dept. 88-R, Kansas City |,
Kansas.

e o o MISCELLANEOUS

KITS. DIODE Radio $1.50, Amplifier $2.75,
Transistor Radio $3.75, Parts, Kits, Sche-

matics List, Sample Diode 25¢. Lectronix,

Box 42, Madison Heights, Mich. 4807)

"WINEMAKING," *BEER, Ale.” Strong-
est Methods. [Hustrated. $2.20. (Sup-

plies, Hydrometer Headquarters.) Eaton

Company, 543-EL, Hoptand, California.
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"ANTICIPATION

He’s contemplating the strategy of a summer'sday. .
a shallow stream . .. a supple rod . . . #smogoth cast.

Each pool . . . each bank becomes a new test of his
artistry and ingenuity.

What tapered-leader? . . .What sized hook?.. . Will it
be Royal-Coachman-or Whirlfhg Dun ... Brown Spider
or Gray Hackle?

Within these pages he finds information and prod-
uctsthat enlarge: his desires. . .enhance his prowess.

His fulfiliment depends upon experience. . .
tenacity., . . knowledge ...

.. and he reads this magazine, just as you do.

MD’AG#ZINES/YOUR WORLD OF IDEAS AND PRODUCTS !

.li'lll 7 -."_
N/
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RAD-TEL'S RAD-TEL'S QUALITY

Yy Xl 77308 BRAND NEW TUBES 1
YOUR CHOICE ONE YEAR GUARANTEE |

Rad Tel will replace any tube that does not give

IB3-1G3-1K3-1J3 "ONE TUBE FREE
IB3-1G3-1K3-1J3

with the purchase of every 10 Rad-Tel Quality
BRAND NEW TUBES

% OFF

Manufaciurers
Suggested List Prica

HURRY OFFER EXPIRES
AUGUST 31, 1964

EACH TUBE INDIVIDUALLY & ATTRACTIVELY RAD-TEL TUBE CO. NOT .AFFILIATED WITH ANY
BOXED & BRANDED RAD-TEL OTHER MAIL ORDER TUBE COMPANY

Qty. Type  Price| Qty. Type Price | ty. Yype Price| Qty. Type
—6SQ7GT 84 ]___12aL8 95 | _ 12075 .76 | __y9au4 .07

Qty. Type
791 ___saG5 .54

aty. Type oty. Type  Pprice
— BAX5 74 | —_6DA4 68

62 | ___s5aTe .83 | __6BA6 .50 | —6DE6 .61 |l ——6T4 99 | __12AQ5 .60 | _12DT7 .79 | __q198GE 1.19
79 | ___spK? .88 | __e8BCS .61 | —6DGSE .62 — 678 .85 [ __12AT6 .50 | ___12078 .78 | __19£a8 79
55 | _sea7  1.01 | —eBC8 104 | —6DJ8 121 @ eus 83 | 12477 .76 | __12Dw8 .83 | __ 4978 .85
.79 | ___sBRS8 .83 | —__6BE6 .55 | —_6DK6 .59 —BVBGT .54 |_12AU6 31 | _ 12DZ6 62 {___21EXE 1.49
-19 1 __scGs .81 | __6BFS .90 | —6DN6 155 [l __6W4 61 |_12AU7 61 }___12EDS .62 |___2sAX4 .70
79| __scLe .76 | —_6BF§ 44 | —6Da6 110 Wl __swe JVL_12AVE 41 | 12€G6 .62 | ascs 53
17| ___scae .84 | —_6BG6 1.70 | —6DTS .81 —6X4 A1 | ____12AVT 82 | ___12EK6 62 | _25CcAS .59
75| __SEA8 80 |__eaHB .98 | —6DT6 s3Il __exs 80 | ___12AX4 .67 |__ 12EL6 .50 | __25cD6 1.52

—7A8 68 | __12AXT 63 | __12EZ6 .57 [ __ascue 111
—TAU7 65 | _12AY7 1.44 | __12F8 66 | __ 25DN6 1.42
—TEY6 J15 | — 12427 .86 | __12FA6 .79
pu—— ) £} .69 { —_ 1284 .68 ——25EHS .55

174 72| __sSeus .80 | __eBIE .65 | — 6078 .94
—1us 85| __s)6 .72 | __68J7 .79 | —86EAB -9
—1x28 82| _ 578 .86 | ___6BK7 .85 | —6EBS 73
___24F4 .96 | __sua4 60 | —6BLY 109 | _.6EBE .84

—3ALS 46 | ___sus 84 | _68N6 .74 | _6EmM5 77 M __esaus .30 | __128BD6 .50 |[—12FM6 .50 | __ 2516 57
—3aus 54| ___sve 56 | —68a6 1.2 | __6EM7 .82 ll __8Aws .93 | __12BE6 .53 |—12FR8 97| _ o5wa g8
— 3AVE 42| __sxe 82 | .__68a7 100 { __6Eus .79 M __8BGS .60 | ___12BF6 G0 |[—12FXB .90 | __ 3275 .55
——38CS 63| _ sy3 .46 sBus .70 | —6Evs 75 [l __8CG7 63 [_—_128H7 .77 —:;‘}:5 '-g: —-35¢5 51
—3BN6 .75 | ___gaB4 46 { —_6BX7 1.01 | —6EWE .57 @l __8CM7 .70 [ —12BK5 1.00 |— i 35 —35L8 .60
—38Us .78 | __gac7 96 | 6826 55 | — GEY6 .75 @ —8CN7 97| _128L6 .56. —:;Ls = —35w4 42
—-3BY6 581 __6AF4 1.0t | —_6BZ7 1.03 | —SBFG7 .69 M acs? .74 | ——12BQ6 1.16 =oeny i5 —3525 .50
382 56| _eaes .70 | _e6ca as | —6Fve 79 M _ gEBE .94 |._128R7 .74 et 2| —3sAMa 3
~——3CB6 56 | ___6ANH4 .8t | __6CBs6 .55 | —6GHB -80 | —__BFQ7 .56 | —12BV7 76 |— .ao -—5085 .69
—_3cs6 58| __6aH6 110 | __6cD6 151 | —6GK5 .51 ll___scLe 79 f —128Y7 .77 —‘2::‘77 2 —_50C5 .53
__3064 85| __eaAkS .95 |__ecc? .61 |—6Gke .79 @ __vicy? 75| __12827 g6 —:gsmc‘r' ! —.50EHS .55
—3DK6 .60 | __6AL5 .47 [.—6CGS .80 | —6GN8 .94 Wl __12A4  60{___12CN5 .56 e -92 —50L6 .61
—3D76 54| _gam8 .78 |__sCL8 .79 } —6HE s flf 12485 .60|__12CR6 67 |—12U7 -GJ —_70L7 .97
—36ks 99| __eaas 53 | —6cM7 .69} 6567 .51 l___12ac6 55| __jacus sa =00 -:' —11723 8%
—_3a4 63| __6AS5 .60 | __6CN7 .70 | —6J& 71 @ —12aD6  .ST|__j2cus 1.08 e | —eo 75
__.354 75| . _sAT6 .49 | _scas .82 | . eKs 63 | —12AE8 501 _yacxe 54 [ p
—_3v4 63 | _._6AT8 .86 | —.6CR6 .60 [ ___6Sa 52 il —'2RET 94} 42p4 69 |—17AX4 &7
—4BQ7 101 | _._6AU4  8S | __6CS6 .57 |__6SA7GT .99 ll —'2AF3 .73} 120gs a3 |—17DAE 1.06 OUR
—aCs6 61| __sAU6 .52 | —6CS7T  .691___6SHT 102 [l —13AF6 67} _qopLs .88 |—18FWE .49
ss|__eaus .87 | __scus .58 | ___ess? 88 | —128)6 62| _ 42pqe 1_04 _—18FX8 .53 16th
—_.6AVE 41 | —scus 108 |__ eSK7GT .os B —12ALS 477 __ 42ps7 —18FY6 50 YEAR
—6CYS .70 | ___6SLIGT .84
—oaxe e | —ecvr 71| —eems s ORDER TYPES NOT LISTED

Easy to work on

m(p CHEATER CORD set while panel is.off.

6 ft. No. 154 29¢ ea. Lots of 3—25¢ ea.

TUBE SUBSTITUTION BOOK

FREE Send For New Tube & Parts Catalog
® Send For Trouble Shooting Guide

Fast, Dependable service —_Siellin‘l—di‘;cl—;y_mﬁ for o_vens_ye?rs_

B Over 11,000 direct tube RAD-TEL Tube Co. Ig:}aels s
substitutes Dept. EI TILe =,

Only all-inclusive duelctory of Part(s) §.
electron tube equivalents: 55 Chambers Street
For USA electron tubes K S Postage $.— _
— Substitutes (or foreign tubes Newark, New Jersey 07105 Grand
Picture tubes, newer models Total ¢ JE
— Picture tubes, older modets ENCLOSED IS s please rush order.
transistor 'eDIacenvenls ——TUBE SUBSTITUTION BOOK, No. 193 @ 1.25 EACH
Army-Navy, V.T. substitutes SEN D: —Cheater Cord 29¢c ea. Lots of 3 - 25¢ ea. #154

v RAD|0 Qrders under $5.00 - Add $1.00 handling charge - plus postage.
.
FRE [J Send FREE Tube and Parts Catalog
. ano HI-FI (3 send FREE Trouhle Shooting Guide
55 CHAMBERS STREET. NEWARK. NEW JERSEY 07105 NEE
TERMS. 25% deposit imust accompany ail orders, balance £ 0.0, Orders under 35 ADDRESS

add 31 handhing charge plus postage. Drders over $5 plus postage. Approx 8 tubes
per 1 (b Subject to puor sale. No £.0.0.°'s outside continental U S A CITY ZONE STATE.

= =P VR

122 Electronics Illustrated
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“You've said it . . . now the §

Courier 23 is the largest
selling CB unit!

DUAL

“*Tom Kneite! - $-9
magazine

ourier 23
>3 CHANNELS
_-'.‘:'—__'_LU‘U;I :P_- .

CONVERSIO

TRANSISTOR POWER SUPPLY

Dealer Inquiries Invited. Send for Details

1 l
send all information concerning the COURIER 23.

e.c.i. electronics communications, inc. dept. 9
325 no. macquesten pkwy., mt. vernon, n

Gentlemen: Please

name
address

city zone state

&
@@H electronics communications, inc.

slightly higher west of Rockies

including all crystals, mounting
brackets, power cords and noise-
cancelling microphone

325 no. macquesten phwy., mt. vernon. n. y.

www americanradiohistorv com


www.americanradiohistory.com

AMERICAN BASIC SCIENCE CLUB'S

ELECTRONICS LAB and RADIO COURS’E

All the Equipment for 65 Exciting Projects, Including
3 Tube Short Wave Radio, DC Power Supply,

Microphone

TROUBLE SNOOTING WITH THE SIGNAL TRACER

YOU GET A
ELECTRO

Containing parts by RCA, MALLORY, PYRAMID,
GE, CENTRALAB, STA(KPOLE TRIM, CINCH ond
other reliable manuhmnen Retail value of

panis alone is MORE THAN 25 DOLLARS

PLUS A COMPLETE
ELECTRONICS COURSE

You REALLY LEARN ELECTRONICS. The
progressive ‘‘learn by doing’’ American Basic
Seience Club system is the EASIESYT, MOST
THOROUGH and MOST EXCITING way to a
solid background in electronics.

NO EXPERIENCE NECESSARY

Basic enough for beginners.
Rewarding enough for experts.
NOWHERE ELSE is a course of this
scope available at this LOW PRICE!

ENTHUSIASTIC MEMBERS WRITE:

‘*basic principles wnforgettably
learned'* . . .

It is only after having completed the experl
ments in your kits that ! can say 1 have truly
and unforgettably learned the basle principles
ot electronies. JOHN R. KANIA, 2 Berkeley
Ave.. Yonkers 5. N, Y.

*'your kits are interesting ond
rewarding”* z

1 am an electronles sludent in the Alr Force
and flnd your Kits interesting and rewarding.
We have not covered anything in the school
that you have no. covered in the kits. JOHN
G. OILL, Keesler Air Force Base, Biloxt.
Miss.

*far ahead of friend taking

another course’’

A friend of mine is taking a correspondence
course in electronics, and 1 have learned more

from your first two kits than he has in
twenty lessons. RAY P. BILODEAU, 139
Exchange St., Leominster. Muss,

*‘the numhor of connpn presenied
is amazing'’ .
Your kits offer s range of experiments
usually performed only in the better high
school and college laboratories. The number
of concepts presented. and the clarity and
concreteness of their development ls amazing
R. M. HELM,6 Professor of Physics, East
Carolina College. Greenville, N. C

LUABLE
S

and Audio Amplifier, Signal Tracer.... only

OMPLETE
LAB AND
COURSE

Get it All in One Complete Shipment —
or Divided into these 4 Monthly Kits

1s¢ KIT— DC AND AC CIRCUITS

Equinment for 26 Projects Including:

Subjects Covered:

e Electron Theory
e Electroscope e Electromagnetic Relay o Galvanometer o DC and AC
e AC Buzzer e Magnetizer and Demagnetizer o Solenoid o Inductance

. ! e Transformer
Coin Tosser e Safety AC Power Supply with Isolation Principles
Transformer. e Electro-Chemistry

FREE with 1st Kit
2nd Kit — RESISTANCE, CAPACITANCE AND RECTIFICATION

Equipment 1or I8 Projects Including:

e Strobe Light - variable pulse Neon Lamp ‘‘freezes’” the
motion of vibrating or rotating objects and checks RPM
e Thermocouple e Wheatstone Bridge (measures resistance)
e Extinction Voltmeter e DC Power Supply (Transformer.
Vacuum Tube Rectifier and 20-20 mfd. Capacitor Filter e Capacitance
Circuit.) Provides safe power for efectronics. e Filter Circuits

FREE with 2nd Kit — Electric Soldering Iron

“Mystery Shock Box"”

Subjects Cavered

e Ohm’s Law

o Rectification
 Resistance

e Neon Glow Tubes

3rd KIT — AMPLIFIERS AND OSCILLATORS

Equipment for 14 Projects Including: Subjects Covered :
e Two Stage Amplifier e Capacitance Burglar Alarm O x“cul'!"'! Tube
e Proximity Detector e Variable Frequency Rippie Tank Fggl:e;ec;sand
wave Generator (Produces standing waves, nodal lines.

J . Wave Length
etc. Invaluable in understanding wave theory) e Code Prac- e Wave Theory
tice Oscillator. o

Oscillator Cireuits
FREE with 3rd Kit — *Steps to a Ham License’” Manual

4th KIT — AUDIO AMPLIFICATION AND RADIO

Equipment for 7 Projects lnucluding:

e Short Wave and Broadcast Radios (3-tube regenerative.
Uses |15V AC house current. Complete with Headset) e Car-
bon Microphene and Two Stage Audio Amplifier e Radio
Transmitter o Signal Tracer and Continuity Tester (vaiuable
trouble-shootiny tools).

FREE with 4th Kit

Subjects Covered:
Audio Amplifiers
Radio Theory
Regen. Circuits
Tuning Circuits
e Signal Tracing

Radio-TV Service Manual

ALL FOUR KITS IN ONE SHIPMENT oNLY$I7§)?|‘PAID
OR—YOU CAN GET THE FOUR KITS, ONE A MONTH

SEND $2 o WITH PAY $3 PLUS COD POSTAGE

ONLY COUPON  ONLY ON RECEIPT OF EACH KIT

ALL SHIPMENTS ON 10 DAY APPROVAL.
YOUR SATISFACTION OR YOUR MONEY BACK.
WE KNOW YOU WILL 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 Antoniu, Texas 78202

I Send me ABSClub's Etectronics Lab in tour Kits — ane a month. 1 enclose $2.08 i
l and will pay $3.95 nlus COD Dustage on arrival of each kit. I understand that |
4l Kkits will be on 10 day approval with full refund guaranteed and also that I
l I may cancel unshipped kits at any time without obligation
| [ Send me ABSClub’s Electronics Lab (all four kits) in one shipment, I enclose |
$17.80 full payment P'ONTACGE PPAID 1o me. 1 understand that this will be |
l ot a 1o duy apbroval with full refund guaranteed. I
: NAME l
| ADDRESS 1
I CITY and STATE ]

wwWw.americanradiohistorv.com
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