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Bayonne. N. J. and Chicago. 1ll.

National Carbon Co,

VEST/POCKET RADIOS
Y

Actual Size

01 MF—100 Vv

SOLAR CAPACITOR SALES CORPORATION
285 Madison Avenue, New York 17, N.Y.

Solar’s tiny TTR tubular paper capacitors were
made by the MILLIONS for Navy ‘Secret Project
A"—the VT radio proximity fuze for shells and
bombs. Ultra-compact and ultra-reliable, these
resin-protected capacitors filled the nation’s
needs in an application where failure could not
be tolerated.

Production efficiency and high standards of
quality-control won a special award of the Navy
Ordnance "E"” for Solar’s Bayonne and Chicago
plants.

Today, the same production facilities and skilled
personnel that turned out these exceptionally small
tubulars for the national defense are already sup-
plying them for the Vest Pocket and Purse-Sized
Radios and Hearing Aids of Tomorrow.

In applications where space and
weight are all-important, the TTR tiny
tubular or its flat counterpart TTF, is
the answer to your needs.

These midget units are just another
example of the combination of re-
search facilities, engineering know-
how and production capacity which
has made Solar the logical supply
source of industry for paper, electro-
lytic and mica capacitors.
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3 Building this
; A. M. SIGNAL GENERATOR

gives you valuable experience. Pro-
vides amplitude-modulated signals
for test and experiment purposes.

T

with 6 Big Kits
of Radio Parts | Send You

Let me send you facts about rich opportunities
in Radio. See how knowing Radio can give yvou
security, a prosperous future. Send the coupon for
FREE  64-page book, “Win Rich Rewards in
Radio.” Read how N. R. I. trains you at home. Read
how you practice building, testing, repairing
Radios with SIX BIG KITS of Radio parts I send
you.

Future for Trained Men Is Bright
in Radio, Television, Electronics

The Radio Repair business is booming NOW.
There is rood money fixing Radios in your spare
time or own full time business. Trained Radio
Technicians also find wide-open opportunities in
Police, Aviation, Marine Radio. in Broadcasting,
Radio Manufacturing. Public Address work, ete.
Think of the boom coming now that new Radios
can be made! Think of even greater opportunities
when Television and Electronics are available to
the public!

Many Beginners Soon Make $5, $10
a Week EXTRA in Spare Time

The day vou enroll I start sending EXTRA

MONEY .JOB SHEETS to help you make EXTRA

money fixing Radios in spare time while learn-

ing. You LEARN Radio principles from my easy-

o-grasp Lessons—PRACTICE what vou learn

ibuilding real Radio Circuits with Radio parts

P %end—USE vour knowledge to make EXTRA
money in spare time.

Mail Coupon for Free Copy of Lesson and

64-page ustrated Book

1 will send you FREE a sample lesson, “Getting Acquainted

with Receiver Servicing,”™ to show You how practical it is tq

train for Radio in spare time. With it I'll send my 6i-page,

illustrated book, "Win Rich Rewards in Radio.” Just mail

coupon in an envelope or Daste it on a penny postal, J. E.

Smith, President. Dept. 6DX, National Radio Institute, ioncer
Home Study Radio School, Washington 9, D, €,

( My Course Includes Training in ’

| TELEVISION-- ELECTRONICS

—
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y RADIO SERVICING

pays many good meney for full time work.
Many others make $5, $10 a week EXTRA
fixing Radios in spare time.

You build this
SUPERHETERQDYNE CIRCUIT

That brings in local and distant
stations. You get practical ex-
periecnce putting this set
through fascinating tests.

You build this
MEASURING INSTRUMENT

yourself early in the course -use it for
practical Radio work on neighborhood Ra-
dios to pick up EXTRA spare time
money!

Sample Lesson FREE

Gives hints on Receiver Servicing,
Locating Defects, Repair of Loud-
speakers, I.F. Transformer, Gang
Tuner, Condenser, etc., 31 illustra-
tions. Study it—keep it—use it—
without obligation! Mail coupon
NOW for your copy!

T
Wi Rzete N
Recvencds |
iee Redie f

MR. J. E. SMITH, President, Dept. 6DX
NATIONAL RADIO INSTITUTE, Washington 9, D. C.

Mail me FREE, without obligation. Sample I,ussqn and
64-page book. about how to win success in Radio and

Television- -Electronics. (No Salesman will eall. Please
write plainly.)

ARBE cwsmayoo. ven
IRTTE s e - o memer e e 1 A S & M
[T W P e
Gt it b | St g Zone...... State. .asmssies 4FR

If you are a war veteran, check here.
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ELECTRONIC
TECHNICIANS

THIS RADIO REPAIR SHOP IS BONDED, BY
WESTERN NATIONAL INDEMNITY CO., TO:

) Guarantee all radio repair work for 90 days.
2 Use only parts of recognized quality.

3 Charge not over established prices for parts.

4 Test customers’ tubes as accurately as possible.
5 Keep labor charges at a reasonable level.

& Perform only such work as is necessary.

7 Maintain the highest quality service. _

8 Maintain proper equipment
for good repair work.

...t0 KEEP CUSTOMERS COMING!

Bringing radio repairing right out in the open for all

your customers, this Raytheon Bonded Electronic Tech-
nician display tells them exactly how you operate in

- / = = -
/ their interest. And that means profitable repeat business,
i R ) This is only one of many ways your prespects and patrons
K 3 ANUEACTURING COMPANY ..l will learn to identify your shop with fair prices, quality
N\
A work and guaranteed reliability. Find
3 out how you can qualify te become

a Bonded Electronic Technician.

Eucellence cre Etecliorices Bonded service means better cus-

RADIO RECEIVING TUBE DIVISION
NEWTON, MASS. « NEW YORK o CHICAGO

tomer relations. For [ull details, see
your Raytheon distributer 1oday.

o)
Q

ANOTHER REASON WHY IT PAYS TO QUALIFY AS A RAYTHEON BONDED ELECTRONIC TECHNICIAN

R o T
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Look ahead 2

wit

. This year, Sperry, Gyroscope Com-
pany introduces its ncw Radar
equipment for marine use.

Sperry Radar has been conceived
to function better in this funda-
mental service: To enable ships to
operate on schedule regardless of
visibility...through thick fog, heavy
rain, dense smoke, darkness.

As an aid to navigation it picks
up channel markers and buoys; as-
sists in making landfalls with assur-
ance; spots icebergs, floating dere-
licts and other hazards projecting
above surface. It also permits vessels
to enter harbors and proceed with

h

all due safety and caution through
fog. Another important feature:
Sperry Radar provides a Gyro-Com-
pass-controlled image and can be
operated by bridge personnel with-
out extensive technical background.

In design and construction, Sperry
Radar reflects this company’s many
years of experience in precision
manufacture of marine equipment—
as well as its outstanding achieve-
ments in the field of electronics. In
simplicity and dependability, this
new Radar exemplifies again
Sperry’s ability to build superior
products for merchant ship service.

Radar by Sperry

Sperry Radar Features:

® Designed 1o meet all Class A
specifications of the U. 8. Coast
Guard.

@ Maximum range 30 miles—
minimum, 100 yards.

® 10.inch picture on a 12-inch
sereen.

® Images presented in true or
relative relationship at option
of operator.

® Gives accurate ranges read
from indicator instead of esti-
mated from scope.

@ Backed by world-wide service.

*

SPERRY GYROSCOPE COMPANY, INC. crear neck. n v

RADIO-CRAFT for APRIL,

Diveséon 0/’ e .%en y %0?/!0?(1/('()0!

1945

LOS ANGELES « SAN FRANCISCO « SEATTLE « NEW ORLEANS
CLEVELAND « BROOKLYN * HONOLULU
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APRIL Published by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1946

by
FRANK FAX

NEWS OF
VALUABLE TECHNICAL
AIDS FOR SERVICEMEN

Because of the many ways that Sylvania
Electric is able to—and does—help the
radio serviceman, you will find that han-
dling Sylvania tubes means extra profits

for you.

For instance, there is a long list of
business and technical aids, compiled
specially for vou by experts in their
fields. included in this valuable material
are two of the lutest Sylvania technical
helps, the SYLVANIA RADIO TUBES = -
CHARACTERISTICS Looklet and the s ’ 7 P
SYLVANIA BASE CHART. | pes2’

Make sure you have these up-to-the-
minute aids to Letter servicing. They will
give you accuratecharacteristicsand base
diagrams for all the Sylvania Electrie
radio receiving tubes. Give your customs-
ers the most satisfactory service. Feature
the famous Sylvania line of radio tubes,
That deal is the best deal for you.

Obtain your copies of the aids shown
at the right from your Sylvania distribu-
tor, or write directly to me at Sylvania
Llectric, Emporium, Pa.

SYLVANIA¥ ELE

Emporium, Pa.
NAKERS OF RADIO TUBLS; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULSS
448 RADIO-CRAFT for APRIL 1946



'LL SHOW YOU HOW

F. L. Sprayberry, one
of the couniry's fore-
mos! Rodio Teochers.

I SUPPLY A
FULL RADIO SET

for pructical easy

LEARNING

A

[~

SPRAYBERRY TRAINING GIVES YOU BOTH

TECHNICAL KNOWLEDGE

There’s only one right way to learn
Radio Electronics. You must get it
through simplified lesson study com-
bined with actual “shop” practice under
the personal guidance of a qualified
Radie Teacher. It's exactly this way
that Sprayberry trains you . . . supply-
ing real Radio parts for learn-by-deing
expericnee right at home. Thus. you
earn faster, Your understanding is
clear-cut. you =acquire the practical
“know how’” essential to a good-paying
Radi¢ job or a Radio business of your
own.

I'll Show You a New, Fast Way to Test
Radio Sets Without Wifg. Equipment
The very same Radio Parts I supply
with your Course {or gaining pre-experi-
ence in Radie Repair work may be
adanted through an exclusive Sprayberry
wiring procedure to serve for complete,
fast. accurate Radio Receiver trouble-
shooting. Thus, under Sprayberry meth-
RADIO-CRAFT

for

APRIL,
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ods, you do not have one cent of outlay
for manufactured Test Equipment which
is not only expensive but scarce.

Read What Graduate-Says

One Job Mets About $26.00""

“Since last week I fixed 7
pgood-paying jobs and right now I
working on an amplifier system. This

job alone will net

Jong ns my work keeps cominf in this
way, [ have only ene word to say and
that is. “Thanks to my Sprayberry train-

t."” ADRIEN

Grosvenordale. Conn.

DON‘T PUT IT OFF!

Get the facts about my training—now! Take
step toward

the first Imoertant

making future of your
are fully explained in my big, illustrated FREE
Catalog which comes to you along with another
valuable FREE bﬂﬂ:‘c

Mail Coupon AT O

1946

BUSINESS OF YOUR OWN

\E,:y“'

il

inz’ and 1 am not afraid to boast about
1

¥ r —

SERVICE

NOwW! YOU CAN

TIME FOR THE AMAZING

A GOOD JOB IN RADIO &
TELEVISION BROADCASTING

PREPARE AT HOME IN YOUR SPARE

70 SUCCEED. RADIO

————

RADIO-ELECTRONIC
SERVICE ENGINEER

OPPORTUNITIES AHEAD IN

RADIO — ELECTRONICS — TELEVISION

The offer | make you here is the opportunity
of a lifetime. It's your bigz chance to get
ready for a wonderful future in the
swiftly expanding field of Radio-
Electronics INCLUDING Radio. Tele-

vision, Frequency Modulation and
Industrial Electronics. Be wise!
NOW'S the time to start. Opportun-

itiecs ahead are tremendouz! No

previous experience is necessary.

The Sprayberry Course satarts
3 right at the beginning of
Radio. You ecan't get lost.
It gets the various sub-
Jeets across in such a
clear, simple way that
you understand and re-
member. And, you can
master my entire course

Just Out!

1

. a inl
in simple I'ngl
stand any Hadle

LLED HANDS

radios, all
am
F Snrayberry.
me about $26.00. As 1t
Pueblo. Colerado

Please Tush my

BENJAMIN, North

the money-
dreams. All features

C

%”vu." beliglad] to {oMn: Tear off s coupon.

gy L L L L L L L L)

“How to Read Radio Diagrams & Symbals’
ew book which explaln
h how to read and nnder
Set Diagram
the quick key to anmalyzing any Radie
reuit. Includes translatjons of al! Radio
n i <K

FREF al

SPRAYBERRY ACADEMY OF RADIO

Pres.

v FIUEFE
RaDIO. ELE(.,'I‘RO.\'IC‘S and TELEVISION.” and
RADIO DIAGRAMS and SYMBOLS.™

[
]

1

1

1

copies of “HOW TO MARE MONEY IN 1
“HOW TO READ 1§

|

|

1

Ago []

1

]

3 T ]

]

State .. :

mall In envelope or paste on penny DposteArd 1

in your spare time. It will not interfere in
any way with your present duties. Along
with your Training, you wil]l receive my fa
mous BUSINESS BUILDERS which will
show you how to make some nice profits
while learning.
Prepares You for a Business of Your
Oown or Good Radio Job

My training will give you the broad, funda-
mental prineiples 30 necessary as a baeck
ground. no matter which braneh of Radio
you wish to specialize in. 1 make it easy for
you to learn Radio Set Repair and Installa-
tion Work. I teach you how to install and
repait Electronic Equipment. In fact, you'll
he a fully qualified RADIO-ELECTRONI-
CIAN. cquipped with the skill and knowl-
edge to perform efficiently and to make a
wonderful success of yourself.

FREE!

I'rovhkles

------------------------------------d
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The cover this month shows Lieutenant Colonel
John DeWitt of the Signal Corps and o part of
the apparatus with which he contacted the moon.

Other pictures appear in the story on page 464.
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H New beauty and per-
fect ventilction in the
perforated steel top

Separate electrical
bandspread with in-
ertia flywheel tuning.

Tuning range from
540 kc to 42 Mc con-
finuous in four bands

Self-contained, shock
mounted, permanent
magnet dynamic
speaker

T e - S o

All controls logically
grouped for easiest

|
I operation, Normal . A P
position for broad- / ,
t cast reception ) !
; marked in red, mak- / /

t ing possible general Automatic noise 3-position tone Standby  receive Phone jack
use by whole family. limiter control switch

\ (APPROXIMATELY)
Q. New design, new utility in a great $7950

. new communicutions receiver . . .

bzt

Here is Hallicrafters new Model S-40. With this great communications receiver, handsomely designed,
expertly engineered, Hallicrafters points the way to exciting new developments in amateur radio. Read
those specifications . . . it's tailor-made for hams. Look at the sheer beauty of the $-40 ... nothing like it
to be seen in the communications field. Listen to the amazing performance . . . excels anything in its price
class. See your lacal distributor about when you can get an S-40.

INSIDE STUFF; Beneath the sleek exterior of the S-40 is a beavtifully en-
gineered chassis. One stage of tuned radio frequency amplification, the
5-40 uses a type &6SA7 tube as converter mixer for best signal to noise
ratio. RF coils are of the permeability adjusted “micro-set”’ type identical
with those used in the most expensive Hallicrafters receivers. The high
frequency oscillator is temperature compensated for maximum stability.

From every angle the $-40 is an ideal receiver for all high frequency
applications.

hallicrafters ranio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A.

Sole Hallicrafters Representatives in Cunado: Rogers Majestic Limited, Toronto - Montreal

RADIOC-CRAFT for APRIL 1946 451
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For more than two decades servicemen have
recognized the “CRL” in the Centralab
diamond as a symbol of Quality. . .and
so today as in those early pioneer times . . .
wise servicemen “‘always specify Centralab”.

PRODUCERS OF ; Tubulor Ceramic
Variable Resistors Selector Switches Copacitors
Bulletin 697 Bulletin 722 Bulletins 630 and 586

RADIO-CRAFT for APRIL, 1946
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You “LEARN-BY-DOING”

at Home with Practical Equipment

Enjoy a “Home Laboratory.” DeForest’s provides 8 BIG KITS
OF RADIO ASSEMBLIES AND PARTS to give you valuable
practical experience at home. Build modern Radio Receivers and
Circuits that operate. Build Electric Eye Devices, an_ Aviation
Band Receiver, 2 Public Address System, a Wireless Microphone
and ntmerous other fascinating experiments—in fact, 133 in all,
in your spare time at home. NEW colorful Kit Supplement tells
you about DeForest’s “Home Laboratory,” and how you use
valuable Radio parts and sub-assemblies to get real practical
experience as you learn.

Home MOVIES Help You
Learn FASTER...EASIER

With DeForest’s, you use a genuine DeVRY 16 mm. Mo-
tion Picture Projector and exciting training films to help
you learn some of Radio’s fundamentals FASTER . . .
EASIER. SEE what happens inside of many
circuits you are working on. SEE how electrons
function. SEE how RADIQ waves
are chauged into sound. Get De-
Forest's big, free book! Use it as
a key to show you the way to
Radio-Electronies job opportuni-
ties of foday and tomorrow—the op-
portunities the headlines tell about.

SEND FOR FREE BOOK

SUPPLEMENT TODA

RADIO-CRAFT for APRIL, 1946
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ELECTRONICS DeFOREST'S
MODERN*"A-B-C’’ WAY

.. Al Home

Plan vour future the way business men do: Watch the headlines!
Pick = field that’s “in the news”=-one with mapy opportunities
for interesting, PROFITABLE EMPLOYMENT or a good
chance for establishing o BUSINESS OF YOUR OWN with
little capital. Pick a field that offers a variety of interesting oppor-
tunities—a field with one of America’s most promising futures . . .
and see how you may MAKE YOUR START TOWARD A
PLACE IN THIS FIELD BEFORE JOB COMPETITION
BECOMES ACUTE. Write for DeForest’s Big, Free, Hlustrated
Booi—“VICTORY FOR YOU.” Learn how DeForest’s prepares
you at home, in your leisure time—without interfering with the
work you are now doing—then helps you make your start
the vast BILLION DOLLAR Radio-Electronics field.

You Get EMPLOYMENT SERVICE

DeForest’s Employment Service offers you the advantage of long
and favorable contacts with some of America’s foremost Radio-
Electronics concerns. “VICTORY FOR YOU” tells you how
this Service has helped many to their start in Radio-Electronics.
You'll see how DeForest students and graduates are prepared
to win and to hold good paying jobs—how DeForest students
start businesses of their own with little, if any, capital.

WELL-ILLUSTRATED
LOOSE-LEAF LESSONS

DeForest’s provides 90 loose-leaf lessons pre-
pared under the supervision of the man often
referred to as the “Father of Radio”—Dr. Lee
DeForest, inventor of the Audion Tube, and
holder of over 300 important patents. . . . ACT
PROMPTLY! See how you can learn Radio the
modern A-B-C DeForest’s way—by
Reading . . . by Doing. . .by Secing at
Home. Mail coupon Now!

DeFOREST’S§

TRAINING INC., Chicago, 1.

1 DeFORESTS TRAINING, INC.,
| 253341 N. Ashland Ave., Dept. RC-C4

l Chicago 14, Illinois, U. 8. A.

Send nie both your big book *“VICTORY

I FOR YOU” and Kit Supplement, showing

I how I may make my start in Radio-Elec-

I tronies with your modern A-B-C home training plan. No obligation.
|

DeForest's Train-
ing includes in-
struction in Mo-
tion Picture
Sound Equip-
ment, FM Radio
and Television.

Name _ ge.

Address___

 City. _
O If under 16, cheek here for speeial
information.

Apt.

___Zone_ State_

0 If a discharged veteran of World
War II, check here. -
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ELECTRONICS AND
TELEVISIONNOW/

Great strides of progress have been made
during the war. New equipment, methods, uses
have been developed. Keep in the lead yourself
gaaoanan, with modern

SHOP METHOD HOME TRAINING

BY A GREAT ESTABLISHED RESIDENT SCHoOOL

Take your place in the forefront of Radio, Television and Electronic
progress. Get your share of the NEW business. War inventions and im-
provements—walkie-talkies, radar, aircraft control and communications
—will quickly be adapted to civilian use. F.M. is winning almost universal
acceptance and use.

Everywhere you turn new and important changes in the fie]d of Radio
are being put into operation every day. Television is rapidly being per-
fected. Electronies is being applied to industry and better living. The
successful technician MUST KEEP UP WITH PROGRESS if he is going

to be sure of his job—GET AHEAD IN BUSINESS.

National Schools presents a Radio and Electronic
training system geared to the rapid advancement of the
industry itself. Here is an exclusive home training
system based on the shop methods as practiced in one
of the World’s foremost vocational education centers—
the actual shops and experimental laboratories of this
National institution. Send the coupon on the next page
for complete details. Only National ean bring you this
type of training for only National has the shops, equip-
ment and experimental laboratories for the development
and extension of the system.

NATIONAL SCHOOLS
HAS BEEN BRINGING OP-
PORTUNITY TO AMBI-
TIOUS MEN FOR MORE
THAN A THIRD OF A
CENTURY. Above and to
the right are two depart-
ments in this great school
where mcdern developments
are analyzed to provide Na-
tional students with first-
hand knowledze of short cuts
and trade secrets. For full
details fill out the coupon.

Use This Modern Electronic Laboratory

essence of National

The very
Shop Method Home Training is
EXPERIENCE. You get to know

circuits by
You get

Radio and Television
building them yourself,

first-hand knowledge of
how instruments work by
a sound analysis and con-
struction system.

You build a beautifully

toned, high fidelity, lony
super-

distance modern

Leta " Al

Ew

heterodyne receiver from
the parts furnished with
your course. In this way
you have a thorough
understanding of the
superheterodyne principle.

You learn wmodulation,

beat frequency and sig-
nal generation by build-
ing yourself a small,
operating radio transmit-
ter with National parts.
You get to know and

understand the process
of creating audible sig-
nals by electronie means
by condueting experi-
ments with a National
Audio Oscillator.

You econduct cathode
rny experiments to gain

first-hand knowledge
of the operation, repair
and maintenance of Tele-
vision equipment. Hun-
dreds of experiments may
be performed to gain first
hand experience with
your National laboratory
equipment.
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New Equipment

Every day you learn of new
types of radios and improved
television—new electronic de-
vices. Fac-simile, F.M., Radar,
Sonor—all present new prob-
lems of manufacture, operation
and maintenance that demand
training and experience. Con-
sider your advantages if you
have the necessary preparation
to tackle this work.

NEW OPPORTUNITIES

Think what all this great progress in Ra-
dio, Electronic power and control and Tele-
vision means to YOU PERSONALLY—you
who are already in Radio or have a natural
inclination toward it. The greatest oppor-
tunity of a lifetime is right within your
grasp.

Compare the job you now have or expect
to get when you are out of service or your
present war job with the great future pre-
sented you by the broad field of Electronics.

Literally tens-of-thousands of technicians are needed
in Radio and Television stations and communications
companles all over the country—to operate, maintain
and repair cquipment. The man who knows modern
methods and equipment is welcome almost at his own
price,

Latest fizures show that Radio represents a 5-billion
dollar industry and, in the opinion of experts, it is a
secure, well-established, basic type of business offering
steady employment. Television, according to authori-
ties, offers half a million openings right at the start.

in Radio by National Graduates

National 8hop Method Home
Traintng wing good jobs. in-
dependence and seeurity qulek-
I¥. Take the word of Na- endorsement :
lished records In their favorite
Radio. Televislon, or other
branches of Electronics:

Joseph Qrumtch.

Take Hlawatha. Robert Adamsen
New Jorsey Keathey, Nebras
writes: "My lat ka. Natlonal -
graduate, has two
o Photo Engineer
0 but I'm doing well
whero ! am_ now engaged. I
am deeply Indebted to Na- KGFW,. He wriles

double pay as
radio instruetor

Here's a  state-
ment from R. R.
wWright, Black -
foot. Idaho: “'Duo [§

operative spirit.
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New Fields

Electronics is already a most
important factor in industry.
Many manufacturing processes
depend on electronic controls—
employ electronic processes. In
medicine and agriculture, too,
electronics is being used exten-
sively. Are you ready to cash
in on this development in a field
that is so close to radio?

The man trained in modern Electronics CAN CHOOSE
THE KIND OF INDUSTRY HE WANTS—THE PART
OF THE COUNTRY HE PREFERS AND THE KIND
OF POSITION MOST SUITABLE.

YOU WANT ACTION

With this amazing speed-up training you can Dpro-
gress just as quickly as you wish—start taking ad-
vantage of your new found knowledeze and experience
in a very short time. Send the coupon below and learn
the faets about this great educational development.
Try out the FREE SAMPLE LESSON and see for
yourself what you c¢an accomplish so quickly and
eagily with the remarkable SHOP METHOD HOME
TRAINING.

In & few months—perhaps only weeks—you may
start making good meney: maybe accept a BIG PAY
JOR in industry—GET INTO A PROFITABLE, LIFE-
TIME BUSINESS OF YOUR OWN, with little or no
capital investment.

Take the first step now. Fill out and mail the
coupon below,

BOOK

New Hook-Ups

The relatively simple wiring
of the radio receiver of a few
years ago is as out-of-date today
as one of the first automobiles.
The new Radio and Television
sets, and El:ctronic devices de-
mand a thorough knowledge of
new principles. National brings
its students the results of con-
tinuous research and improved
methods.

Get this

Here is an inter-

Here Are Some Samples of Success

From 0. K. Iver.
Washingron,
D. C.. comes tl}!;
tional men who have estab- believe Natlonal
o B offers the best

course 1o be had
. . . Keep up the good work.”

radio jobs—makes -
and _as engineer at Slall?

tional. proud of My Natloual train-
ing and appreclate the co-

s e T B = =] T
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esting forecast of the
future of Radio and
the opportunities pres-
ent for you in this, and
ailied fields right now.
It is profusely illus-
trated and describes the
jobs waiting for trained
men everywhere. Send the
s coupon below for your
copy.

=

Natlonal Schools, Dept. RC-4

1 understand no salesman will call on me.

NAME ......0000n

to my training at Read what hundreds of other ADDRESS - -v-tec-taseiosarsrasasasenssonsovnnes
Natlonal I was enthusiastic students have

selected to In written about Natlonal Train

struct in the Iaboratory work ing. Send in your <coupon s

of Navy and Marines." today.

Include your zone number

NATIONAL SCHOOLS .

LOS5 ANGELES 37, CALIFORNIA EST.1905

MAIL OPPORTUNITY COUPCN FOR QUICK ACTION

4000 South Figueroa Strect, Los Angeles 37, Catifornia l
Mail me FREE the two books mentloned i your ad including a samble Iesson of vour Course. l

FREE
LESSON
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{Mail in envelope or paste
on penny Post card)
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LONG SCALE, WIDE RANGE VOLT-OHM-MILLIAMMETER

DOUBLE SENSITIVITY
D. C. VOLT RANGES

0-1.25-5-25-125-500-2500 Volts,
at 20,000 ohms per volt for greater accuracy on
Television and other high resistance D.C. circuits.

0-2.5-10-50-250- 1000-5000 Voits,
at 10,000 ohms per volt.
A.C. VOLT RANGES
0-2.5-10-50-250-1000-5000 Volts,
at 10,000 ohms per volt.
OHM-MEGOHMS

0-100 ohms (60 ohms center scale)
0-50,000 ohms (300 ohms center scale)
0-10 megohms (60,000 ohms center scale)

DIRECT READING OUTPUT LEVEL DECIBEL
RANGES

—20to 43, +15, 429, +43. 455, 469 DB
TEMPERATURE COMPENSATED CIRCUIT FOR
ALL CURRENT RANGES D.C. MICROAMPERES
0-50 Nicroamperes, at 250 M. V.

>

Write for deseriptive folder giving full technical details

o Triplet

ELECTRICAL INSTRUMENT CO. vrurrron, onio

APRIL,

.

lo

D. C. MILLIAMPERES
0-1-10-100-1000 Milliamperes, at 250 M.V.

D. C. AMPERES
0-10 Amperes, at 250 M.V.

OUTPUT READINGS

Condenser in series with A.C. Volts for output
readings.

ATTRACTIVE COMPACT CASE

Size: 21" x 515" x 6", A readily portable. completely
insulated, black, molded case. with strap handle.
A suitable black. leather carrying case (No. 629)
also available, with strap handle.

LONG 5" SCALE ARC

For greater reading accuracy on the Triplett
RED e DOT Lifetime Guaranteed meter.

SIMPLIFIED) SWITCHING CIRCUIT
Greater ease in changing ranges.
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By HUGO GERNSBACK

THE GROWTH OF RADIO

Radio-Eloctronies Is Now in Its Full Stride of Expansion

HE bewildering growth of radio-electronics

—already great before the war—has now as-

sumed such astonishing proportions that it
leaves even complacent radio engineers quite
breathless these days. The art is branching out so
rapidly as to assume the proportions of an ava-
lanche, growing from day to day as its momentum
gathers speed.

It may be doubted if there is any radio-electronic
engineer alive today who can truthfully say that he
knows intimately all the various ramifications of
radio now extant.

The art has become so huge, particularly since
the war, that it is impossible even for professional
radio men to keep track of all its complexities.
Radio literature, large as it is today. finds it diffi-
cult to report all progress achieved in the art and
in the industry. Often only the barest outline of
come new development is reported.

New inventions, new applications, new patents,
new processes come along in such an abundance
and with such speed that it is difficult even for ex-
perts to cope with the huge output. Literally noth-
ing astonishes either engineer or layman when new
claims and new applications are made in radio-
clectronics nowadays. Even a listing of all the brand
new radio and electronic applications which have
been developed since V-J Day, would fill far more
space than does this article.

Every branch of radio-electronics is becoming so
complex that only specialists in their respective
spheres can begin to cope with the new facts. new in-
ventions, new procedures, in that particular branch.
As an example take a single component: Vacuum
Tubes. Tubes of the size of 600 kw and over, down
to the new miniature tubes, the size of a small bean,
are now commonplace. In between there are liter-
ally thousands of styles and models of radio tubes
for a variety of purposes. The listing of each alone
would also fill a good-sized volume.

Whether these tubes are of the ordinary receiving
type, whether they are klystrons, magnetrons,
cathode-ray, or the 40-foot type used in atomic
rescarch, they are all radio-electronic vacuum
tubes, built for a specific purpose. The highly tech-
nical engineering knowledge necessary in design-
ing and manufacturing these tubes is a vast spe-
cialized endeavor in itself.

The same is true of every other sub-division of
radio-electronics. It happens ever so often that when
an engineer talks to one in another radio-electronic
branch they discover that each has only the most
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superficial knowledge of what the other is talking
about. Frequently engineers of two different
branches must study intensively to work in co-
operation with each other.

It has frequently happened that one radio sub-
division has duplicated efforts which already were
standard in another, simply because there had not
been sufficient literature in the two branches to
read up on. This should give some sort of an idea
how really big radio-electronics is becoming and
what is in store for us during the coming years.

Even engineering libraries today are hard put to
keep up with the heavy traffic in recording, index-
ing and cross-indexing all the new research and
developments in the art. Particularly since the war,
with its security secrecy, a terrific load has sud-
denly been placed on the entire radio engineering
fraternity even to begin digesting a fraction of
what has been accomplished in the art during the
war yvears. The pace simply has been too great
and it will take many months of patient plodding
for all in the industry to get a correct perspective
of the present radio picture.

That is not all, by any means. Atomics, which
will soon rival radio-electronics, is already making
use of many radio, electronic and allied devices.
Soon radio engineers will be in greater and greater
demand in the atomic field.

Take the Cyclotron, the Betatron and other in-
strumentalities in the same class—they all require
radio-electric components, with devices such as
amplifiers, special vacuum tubes, cathode-ray
tubes, in a profusion of complicated hook-ups. For
the detecting and measuring of radioactivity.
atomic scientists require Geiger-Mueller vacuum
tubes, photo-electric multiplier cells, ionization
chambers (with argon gas), ete. All three of these
in turn require special direct current amplifiers,
audio oscillators, radioactivity indicators and
many other radio-electronic components.

Remember, too, that the young atomic giant is
still in its merest infancy. It is a foregone conclu-
sion that atomies and radio-electronies will soon be
allied inextricably, to an extent undreamt of at
present.

Radio-clectronics, with the possible exception of
atomies, will probably become the greatest endeavor
that humanity has ever seen. One thing is quite
certain. That is, the extent and scope of the rapidly
growing art will be far greater than any other art
ever known on earth heretofore.
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COLOR TELEVISION RECEIVERS
instead of the black-and-white variety
will be manufactured by Zenith, stated
Commander E. F. MacDonald, last
month. The strong statement by the
head of Zenith is especially interesting,
coming as it does in the middle of a
more-than-warm debate between CBS
and RCA over the possibility of color
television in the early future. RCA in-
sists that color will not be ready for
the public in the next five years, and
has said so in no uncertain terms. Col-
umbia, on the other hand, believes that
it may be feasible within the current
year.

Mr. MacDonald, who witnessed a
CBS ultra-high frequency demonstra-
tion recently, declared that it is “un-
fair” to sell any television receivers to
the public in the 50 megacycle band—
the black-and-white band—which, he
said, even the Federal Communications
Commission concedes is a temporary as-
signnient.

It would be difficult, according to the
Zenith president, to estimate the addi-
tional cost of a color set as against
black and white, but that the 15 percent
quoted by CBS would be a “fair approxi-
mate” figure. He remarked that the pub-
lic could enjoy color without additional
cost after the original purchase of a
receiver.

PRINTED RADIO CIRCUITS
made with conductive inks on ceramic
sheets may make it possible to cut down
the size of portable radios far beyond
present concepts of postwar portables,
it was revealed last month by Dr. Cledo
Brunetti, of Transitron fame.

Tiny radio receivers giving reception
equal to that now provided by table
model sets would be possible. The re-
ceivers would be no larger than a ciga-
rette package. Tubes for the circuit have
been developed and a special loudspeaker
designed. Miniature battery or house
current could supply power.

The circuit is printed on a ceramic
plate, avoiding all the complicated wir-

LN
Dr. Brunetti holds one of the little "radio
chassis" while demonstrating how—with the

help of sub-miniature tubes—radios can be
made smaller than present-day hearing aids.
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ing usually found in radio equipment,
It was first used for the proximity fuse,
which was a miniature radio set caus-
ing a shell to explode when it ap-
proached a target. .

Dr. Brunetti, who is now with the
Bureau of Standards, explained the
printing process to a meeting of radio
engineers at Marquette University:

“On a ceramic plate is laid a silk
mask with a pattern cut in it. Over this
mask is drawn a plastic bar, like the
rollers of a printing press, with a thick
paste of dissolved silver. The impres-
sion left on the plate is like the wiring
of the cireuit, only instead of copper
wires we have silver lines.

“Next another mask is placed over
the plate and sprayed with a carbon
solution. When the mask is removed
there are all of the resistors assembled
in a circuit. Thin condensers are at-
tached to the circuit and the wiring is
completed.”

NAVAR has added its name to the vari-
ous proposed plane landing and ground-
controlled approach (GCA) systems for
planes, according to a last month’s
Science Service report. A radar-type
system, it offers some advantages over
other types of landing control, accord-
ing to Henry Busignies of International
Telephone and Telegraph Corporation,
producers of the apparatus.

The Navar system, he stated, would
project an electronic “moving picture”
on a chart in the airport control center,
showing the location and identity of
every plane in the sky within 80 miles
of the airport. In addition to the con-
stantly moving radar picture in the
ground-based control room, the pilot of
a navar-equipped plane will see on his
own radar scope his own and all other
airecraft near his position and altitude,
in relation to each other and to the
ground, in one map-like indication.

The ground radar installation will
show the planes in the area on three
scopes, cach scope covering a certain
category of aircraft. Member planes are
those equipped with navar and tuned
to the local control station; gucsts are
planes whose navar sets are tuned
to another station; and strangers are
aireraft without navar. At the ground
navar station the images of all planes
in all three scopes are transmitted
through a specially designed projector
onto a large map of the area on a wall
screen.

In addition to the lateral positions
of planes in the area, the figures on
the map representing member planes
will show adjacent groups of letters
and numbers identifying each plane and
telling its altitude. The equipment per-
mitting this feature is based on the IFF
(identification, friend or foe) automatic
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radar method used by aircraft during
the war. This IFF equipment answers
automatically certain “stock” questions
about flying conditions without atten-
tion of the crew.

EDDIE STARTZ, world’s most famous
radio announcer, is again back on the
air over PCJ and PHI. In a letter to
the American branch of the Philips Co.
last month, he described how engineers
sabotaged Nazi propaganda from the
famous Eindhoven stations.

“Shortly before the Allied invasion
in 1944” writes Startz, “a storm swept
through the high antenna masts of
PCJ’s rotating beam, putting the di-
rectional mechanism on the circular
rails out of order. Clever sabotage by
the engineers made the mechanism ir-
reparable, so for the remainder of the
war all Nazi propaganda broadcasts
from this station were actually directed
to the North and South Poles, where
the polar bears enjoyed excellent re-
ception.”

Before the war, Startz was known to
short wave listeners throughout the
world as the seven-language announcer
since he spoke equally well in English,
Dutch, Malay, German, French, Span-
ish and Portuguese. Startz discontinued
announcing when the Germans arrived
and became active in the Dutch under-
ground. Radio-Craft received a number
of inquiries from short-wave listeners
about him, during this period, but
neither Philips nor anyone else knew
whether he had escaped the Nazis or
not. He is now living in Hilversum,
Holland.

RADAR STORM WARNING scts
are being installed at forty airfields,
Colenel Thomas S. Moorman, deputy
chief of the Air Forces Weather Serv-
ice, announced last month.

These small radar units will be able
to picture the approach of storms and
squalls, thus providing ample warning
in  localities where rapid weather
changes are commonplace. One of the
sets will be located at Mitchel Field,
and all are expected to be installed in
time for next spring's thunderstorm
season.

It was pointed out that radar supple-
ments but does not replace the regular
weather service. Only short-range fore-
casts are possible with radar apparatus,
the most powerful equipment being able
to detect storms not more than about six
hours away. The regular meteorologi-
cal service is required for longer fore-
casts. The storm has to be within radar
range of the field and contain enough
rain or heavy moisture-laden clouds to
reflect signals. This short-range fore-
casting is useful for detecting danger-
ous lccal thunderstorms,
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to the Technician

ELECTRONIC NAVIGATION has
been adopted on the Baltimore-Norfolk
night boat, City of Richmond, a West-
inghouse release announced last month,
The equipment, then undergoing pre-
liminary tests, was to he installed on
the regular 185-mile night run about
March first.

The new unit—which incorporates
up-to-the-minute refinements of this
war-born electronics development—will
provide navigational and anti-collision
protection in darkness, fog and all other
varietics of bad weather for from 100
vards to 32 miles, according to a joint
announcement by Mr. Burnside and R.
E. Dunn, president of the Baltimore
Steam Packet Company, operators of
the 106-ycear-old Old Bay Line.

The installation is of the continuous
plan position indicator type. This means
that it provides a continuous picture of
ship traffic and shoreline conditions
throughout a range of from 100 yards
to 32 miles of the vessel at all times.

For hazardous close-in navigation—
in narrow channels and when approach-
ing piers or other craft—the entire
seven-inch viewing area of the receiver-
indicator will duplicate a circle of only
four miles across, with the ship in the
center, thus providing maximum detail.
Less detailed observations will be made
viewing a circle 16 miles in diameter,
while long-range pictures will cover an
area 64 miles across,

EIGHTEEN THOUSAND TUBES is
the complement of an electronic calcu-
lating device whose existence was an-
nounced last month by the War Depart-
ment.

Latest and mightiest of all electronic
calculating machines, it is named
ENIAC (Electronic Numerical Inte-
grator and Computer). The complicated
instrument is the invention of Dr. J. W.
Mauchly and Mr. J. Presper Eckert,
both of the Moore School, University of
Pennsylvania.

The ENTAC is capable of computing
1000 times faster than the mwost ad-
vanced general-purpose calculating ma-
chine previously built. The electronic
methods of computing used in the
ENIAC make it possible to solve in
hours problems which would take years
on a mechanical machine—a time so
long as to make such work impractical.
Although originally developed to com-
pute lengthy and complicated firing and
bombing tables for vital ordnance equip-
ment, it will solve equally complex
peacetime problems.

The speed of this computer is phenom-
enal. The first problem put on the
ENIAC, which would have required
100 man-years of trained computer’s
work, was completed in two weeks—of
which two hours was actual electronic
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computing time, and the remaining time
devoted to review of the results and de-
tails of operation. If used to complete
capacity, the ENIAC will carry out in
five minutes more than ten million ad-
ditions or subtractions of ten-figure
numbers.

The machine lacks one virtue—porta-
bility. It occupies a room 30 by 50 feet
and weighs 30 tons.

LORAN, long range radio navigation,
is as useful in the air as ahoard ship,
stated Lieutenant Commander Lyle C.
Read of the United States Coast Guard
last month.

Tried out on a test flight, loran
showed unmistakable advantages, ac-
cording to Commander Read. Its great-
est advantage is one that would not be
apparent in surface navigation. In avi-
gation, the time taken to compute posi-
tions is very important, as the speed of
the ship is so great that by the time the
position is calculated, the point may
have been left many miles behind. Loran,
said Read, “is the only system I know
which not only can tell you where you
are now, but where you will be in two
minutes, instead of only ‘where you
were' twenty minutes ago.”

A complete description of shipborne
types of loran appeared in the January
issue of Radio-Craft,

LICENSE FEES on British broadeast
receivers were increased last month
from 10 shillings (approximately $2.00)
per vear, to one pound, or douhle that
amount. This, British government
sources say, will increase revenue from
radio receiving licenses to £10,000.000.

Radio listeners and the press are not
as well pleased with the increase as is
the government bureau in control of
radio (the Post Office) and the British
Broadeasting Co. One headline asks
pointedly: “How Will the BBC Spend
that £1?7 Douhble Dullness or Better
Radio?”

ATOM BOMB TESTS at Bikini atoll
are likely to be televised, according to a
joint Army-Navy statement last month.
This would permit “eve-witness” studies
of the explosion which would otherwise
be impossible, ag experts could not hope
to get near enough to see anything of
value and yet survive the explosion.

Under the plan being considered by
the joint Army-Navy staff, television
transmitters would be set up on two
islands of the Bikini group.

The Army-Navy study will be sub-
mitted to Vice Admiral W. H. P. Blandy,
test bomb task forece commander. Tele-
vision receivers would be set up on
Blandy’s flagship and on the press ship,
both of which would be at least 20 miles
from the scene of the test.
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Mr. Charles Denny, Acting Chairman, FCC.

CHARLES R. DENNY has been
appointed acting chairman of the Fed-
eral Communications Commission by
President Truman, succeeding Paul A,
Porter, who takes a higher position at
the head of the Office of Price Admin-
istration.

Mr. Denny has been a nrember of
the Commission for one year, prior to
which he was its General Counsel, su-
pervising the work of more than 60 at-
torneys in the Commission’s law de-
partment. He first came to the atten-
tion of the public through his spirited
interchanges  with  counsel for the
House Select Committee tu investigate
the FCC.

Youngest member of the Commission,
the 34-vear-old Acting Chairman had
already gained distinction in law before
he joined its legal department in 1942.
Ilis previous position was chief of the
appellate section in the Lands Division,
Department of Justice.

FIVE THOUSAND RCA PATENTS
were made available last month for list-
ing in the Register of Putents Available
for Licensing, a publication which was
cstablished in the Patent Office last
June under direction of Secrctary of
Commerce Henry A. Wallace.

All patents owned hy RCA are made
available under terms of the corpora-
tion’s standard licensing agreements as
a result of this action, according to the
Department.

The RCA agreements inelude rights
under patents owned by General Elec-
tric Co., Westinghouse Electric Corp.,
American Telephone & Telegraph Co.
and others. These rights, of course, cov-
er only the extent to which RCA has the
right to grant licenses.

The Register was established to aid
manufacturers in finding new products
for reconversion and for future years,
Secretary Wallace expects many useful
inventions which might otherwise re-
main dormant many years to be brought
into early use as a result of the Register,
The list now includes some 9,000 patents
and is growing continually.
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THE OSCILLOSCOPE

Every Postwar Serviceman Needs One

LMOST everyone in radio has
become familiar, in one way or
another, with some use of that

marvelously versatile instru-
ment, the cathode-ray oscilloscope. So
wide has been the variety of its use,
that now, the oscilloscope seems to be
the distinguishing badge of an electronic
laboratery.

With so many possible uses of the
oscilloscope, varying from simple sine-
wave pictures to the highly complex
forms of television and radar, the ques-
tion uppermost in the mind of the one
who is going to use it, is, “What par-
ticular use does the scope have for me,
and how do I go about using it?” Since
a list of all the possible uses would be
too cumbersome to he profitable, it is the
purpose of this article to divide the field
into three fundamental types of scope
patterns and explain selected examples
from each type. Once trained to recog-
nize the fundamental type, the user
“pays his money and takes his choice,”
whether from the standpoint of the
serviceman, instructor or technician.

The examples selected to illustrate
the three fundamental types of screen
patterns are listed below, each example
following the fundamental type, as
follows:

1—Sine-wave Form of Pattern, giv-
ing a picture of the voltage being ex-
amined, and its approximate frequency,
for showing:

60-cycle supply voltage, in the form
of a single cycle or a number of cycles
on the screen;

Pick-up from stray ficlds, alternat-
ing at 60 cycles;

Audio-frequencies  (other than 60
cycles), for showing: signal-generator
modulating voltages; radio-receiver out-
put voltages from the detector or audio-
amplifier, with emphasis on causes of
wave-distortion.

2—Phase-Difference Patterns, giv-
ing so-called Lissajou figures, for ob-
taining:

Exact frequency determinations;
Phase-relationships between input
and output voltages,

3. Characteristic Curves (Voltage vs.
Current), produced directly on the
screen for showing:

Rectifier action, with
crystal, or diode rectifiers;

Tube characteristics (Triode, and oth-
er type).

Before proceeding with each type of
pattern in detail, it will be profitable to
recall that the basic principle on which
the scope operates is to produce a spot
of light, which is electronically deflected
to produce the various patterns to be
shown. The construction and electronic
operation of the cathode-ray tube is out-
lined in Figs. 1 and 2. Details of the
scope circuit appeared with a thorough
explanation of its action, in a previous
article, “Oscilloscope for Trainees”
by Keillor, in July, 1945 Radio-Crajt.
As control of this spot is of such prime
importance to the further understanding
of the subject, the first steps in the pro-
cedure suggested for training will be
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RADIO-CRAFT

By 5. D. PRENSKY

D. Prensky has been
associated with radio training and
technical writing for over 15 years,

Mr. Sol,

His first series of articles for
“Radio-Craft” commenced October,
1937, under the title “Learn By
Experimenting.”

His activities include teaching
at Brooklyn Polytechnic Institute,
supervision of radio laboratory
training at Fort Monmouth Sig-
nal Corps Civilian Training
Branch, which was followed by
writing technical manuals for war-
time equipment and postwar tcle-
vision apparatus. His present posi-
tion is with the Brooklyn Technical
High School.

on the operating controls for moving
the spat and then deflecting it, with a
recurrent voltage, to produce a straight
line,

METHOD OF PROCEDEURE

NOTE: The procedure that follows is for
a standard 3-inch oscillograph, such as the
Dumont (model 164E), illustrated in Fig, 3,
which embodies the minimum number of
essential controls, Reference is also made,
parenthetically, to the operation of & 5-inch
scope (Dumont model 208B), shown in the
photograph of Fig. 4, to illustrate the use
of more flexible controls available in such
highly advanced types of instrument.

1. Controiling the Spot: (a). Focusing:
Connect the power plug to an a.c. out-
let source of 117 volts at 60 cyeles. Turn
the instrument on by advancing the IN-
TENSITY control clockwise. When the
spot appears (after the electron tubes
have had time to heat up), adjust the
FOCUS control for maximum, distinct-
ness of the spot, readjusting the focus
for every change made in the intensity
(or brilliance) of the spot.

CAUTION: TO PREVENT DISCOL-
ORATION OF BURNING OF THE
SCREEN, DO NOT ALLOW A SMALL
SPOT OF HIGH BRILLIANCY TO
REMAIN STATIONARY ON THE
SCREEN FOR ANY LENGTH OF
TIME.

This may be avoided by decreasing
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the brilliance when working with a sta-
tionary spot, or, by spreading the spot
into a horizontal line, as will be shown
later.

(b). Positioning: Turn the V-POSI-
TION control to move the spot up or
down, and also turn the H-POSITION
control to move the spot right or left.
Bring the spot to the center of the
sereen and, leaving the other controls in
their set position (which will rarely re-
quire readjustment), decrease brilliance
until ready for the next step. (Note on
5-inch scope: The Dumont 208B has a
separate POWER ON switch, indepen-
dent of the INTENSITY control set-
ting, and also a separate BEAM ON,
which allows the filaments of all tubes
to remain heated while shutting off the
beam.)

2. Horizontal and Vertical Control:
(a). Horizontal Line: Set the V-GAIN
control to zero and see that the HOR
amplifier switch is in the SWEEP
position. Advance the H-GAIN con-
trol to produce a horizontal deflec-
tion, about 2 inches in length. No con-
nection need be made to the “H” input
binding post, since the deflection is Being
produced by the amplified saw-tooth
voltage obtained from the sweep-oscil-
lator circuit of the instrument.

(b). Vertical Line: Return the
H-GAIN control to zero. Apply a source
of 60-cycle voltage to the “V” binding
post and its ground terminal, ( This volt-
age is obtained from the TEST SIGNAL
binding post on the Dumont model 164E,
2-inch instrument, by means of a single
wire connection from this binding post
to the “V” input post.) Advance the
V-GAIN control to produce a vertical
deflection of about 2 inches.

3. Producing A Sine Wave: (a).
Single Cycle Pattern Using Sweep
Controls: Start with all controls re-
maining in the same position as used
in the Step 2 (b) for producing the
vertical line from the 60-cycle voltage.
Now advance the H-GAIN control to
spread the vertical line pattern to a

RADIO-CRAFT

APRIL,

for

Courtesy DuMont Laboratories and Precision Apparatus Co. i
Fig. 4—Wave form from signal generator as viewed on the screen of a S-inch oscilloscope.

width of about 2 inches. The pattern ob-
tained will depend upon the setting of
two controls so far not used, namely
the SWEEP RANGE and SWEEP
VERNIER controls. The only other re-
maining control (marked SYNC) may
be left untouched in a half-way ad-
vanced position. Adjust the SWEEP
RANGE control to 60 (second step in
its range), and then adjust the SWEEP
VERNIER control until a single cycle
of the sine wave appears on the screen,
as illustrated in Fig. b-a.

(b). Use of SYNC control: Retard
the SYNC control to zero and note that
the pattern begins to drift on the screen.
Advance the control until the sine wave
pattern is stopped. At this setting,
enough synchronizing voltage has been
supplied to the sweep oscillator from the
vertical input, to lock the oscillator in
step with the applied 60-cycle voltage.
( Over-synchronization is to be avoided,
to prevent the possible introduction of
distortion in the waveform produced
on the screen.) Note that this syn-
chronization is oebtained with the SYNC
switch set to the INTERNAL (INT.)
position. When this switeh is thrown to
the EXTERNAL position, the sweep
oscillator may be locked-in with a volt-
age applied to the EXT. SYNC binding
post. (The Dument 208B model has an
additional LINE FREQUENCY posi-
tion on the SYNC. SIGNAL SELEC-
TOR switch.)

(¢). Producing More than One Com-
plete Cycle on the Screen is accom-
plished by lowering the sweep frequency
to a submultiple of the frequency being
applied to the vertical input. This is
done for this frequency, by setting the
SWEEP RANGE switch back to the
15-cycle position, and advancing the
SWEEP VERNIER setting from zero.
As many as 6 full cycles can be made to
appear in the pattern when the sweep
frequency is adjusted to a value as low
as 10 cycles. However, since there is an
objectionable flicker at this low rate of
sweep recurrence, it is better to advance
the sweep frequency until only 3 or pref-
erably 2 cycles appear on the screen.
(These patterns would occur when the
sine wave is stopped at the respective
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sweep frequencies of 20 and 30 cycles.)

4. Repulsion of Electron Beam: This
can be shown easily while any pattern
is on the screen, by electrifying a small
portion of the celluloid calibration
screen covering the cathode-ray tube
opening. When this celluloid is gently
rubbed, the electrostatic charge pro-
duced, (negative), will repel the elec-
tron beam, causing the spot producing
the pattern to move away, temporarily,
from the locality of the like charge. As
the charge leaks off, the screen pattern
reappears.

5. Pattern Showing Two Complete
Cycles: Decrease the sweep frequency
by retarding the SWEEP VERNIER
control to the left until a pattern show-
ing 2 cycles is stopped on the screen as
illustrated in Fig. 5-b. Note that this
pattern is obtained when the sweep fre-
guency is one-half the applied frequency.
(The same result would be obtained, for
example, when a 120-cycle voltage is ap-
plied to the vertical plates and the sweep
frequency is adjusted to 60 cycles.)

6, Stray Pick-Up: Remove the volt-
age being applied to the vertical plates,
and test for stray pick-up by touching
the finger to the “V” binding post, with

(Continued on page 505)

Fig. 5—Wave pat-
terns with linear sweep. A—Sine wave, 60-cycle
sweep., B—Same, 30-cycle sweep. C—Satura-
tion and distortion from overload. D—Hoar-
monic distortion caused by wrong bias.
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NOW-A RADIO PEN

By MOHAMMED ULYSSES FIPS, . L. R.R. E. E*

OT so long ago, the Boss-Editor
called me into his sanctum,
handed me a big cigar and, with
one of his rarve smiles, asked me

to be scated.

I immediately observed that the cigar
was not one of the Chiel's usual stogies,
but an expensive import, which I knew
to be the brand of one of our big ad-
vertisers who goes in for fancy cigars.

“Fips, my boy,” began the Editorial
Oracle, “we have a most important proj-
cet before us today which requires im-
mediate and concentrated attention, One
of our top advertisers, the Utis Elee-
tronic Corporation, who, as you know,
use page advertisements right along,
wishes to go into production as fast as
possible on a new radio set. This in-
novation is nothing less than a new
miniature radio which is to be called
the Radio Pen.

“This particular radio must be the
size of a fountain pen, not longer than
six inches, and small enough to be car-
ried in the upper vest pocket along-
side a fountain pen and pencil.

“I have worked out all the prelimi-
nary details, as you will see from the
detailed sheet, which I hand you here-

®International Institute Reyal Radio Exegetic
Engineers.
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with. This is only a rough sketch giv-
ing you but a mere outline what our
advertiser wants. They have asked us
to do the work for them, inasmuch as
all their good engineers are still in

Unele Sam’s service 77 5.

and will not re- 7
7 Based on

time, I im-
armer

mediately
s

felt that
erel cirenits

the only
radio en-
gineer qual-
ified to do the
job justice would
be you."

Here The Boss handed
me another cigar—a most unusual oe-
currence—which I took as a great per-
sonal compliment and I stammered
my thanks.

The All Highest
then went on to
say that the model
would have to be
ready in thirty
days, and to hurry
the project under
forced draught,
day and night at
full speed. T was to
keep track of all
expenses carefully
and eonfer with
him at least once a
weck until the Ra-
dio Pen was com-

pleted.
The Mahatma
then made some

unusual—for him
——compliments on
my past work and
wished me luck.
(e didn’t give me
another cigar.)
Everything went
well .and after
long, heartbreak-
ing wecks, the

The Radio Pen in use.
It is strongly remi-
niscent of the world-
famous Handie-
Talkie of World War I,

RADI

and tubes, thi’nﬁ radi
is here deseribeod for
the first time in

any magazine

™7 The Radio Pen is put
into action by switch
at bottom, just above
! tuning knob, Earpiece
projects from the side,

//
o’

Radio Pen was duly
evolved. Indeed, I take
the greatest pride in
this unusual devel-
opment, which, to the
best of my knowledge
has not been attempted
before, It becomes im-
mediately clear to any
radio engineer that there
are numerous difficulties to
overcome in engineering a work-
able radio set in the small space
of a normal pen. Nevertheless, the prob-
lem was brilliantly solved as will be
apparent from these pages.

Not only was the Radio Pen en-
gineered in the space of thirty days, but
the Utis Electronic Corporation went
into immediate production of this in-
tricate new radio. This will be seen from
the photographs which appear here.

As the photographs attest, the Radio
Pen measures approximately six inches
without the extended aerial. The latter
measures another six inches when fully
extended. Normally it is pushed into
the “pen” and takes up no room, ex-
cept the small top knob which extends
slightly. The pen measures %-inch in
diameter and, therefore, fits the vest
pocket; it can also be carried in a lady’s
purse. It only weighs three ounces.

The Radio Pen was not designed as
a loud-speaking radio; it is of a purely
personal type. The earpiece which ex-
tends slightly, is placed in one's ear,
then the bottomn switch is pushed, which
instantly puts the set into operation.
Tuning is done by the bottom wheel in
the usual way. The Radio Pen covers
the full range of the broadeast band.

The illustrations give full details and
the circuit diagram also makes every-
thing clear to the radio man. There are
a number of technical details, which I
would like to enumerate here.

In a small instrument of this type,
it becomes apparent that there is not
sufficient space available for a regula-
tion “chassis.” Instead, I used a central
support, which in this case is a plastic
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rod 1/16-inch in diameter upon which
the top part of the set is built. There is
a similar supporting rod for the bot-
tom. As the set is built, it is held to-
gether by two “chassis wires,”” which
run around all the components as clearly
seen in one of the photographs. This
gives the set not only compactness, but
makes the entire “chassis” rigid.

The circuit, as you will note, is a
four-tube superheterodyne, which fol-
lows conventional engineering practice.

I use n special erystal speaker, which
gives clear reproduction and brings in
local stations with excellent volume. The
tuning condenser is of the compression
variety, with certain novel refinements.
As several patents are pending on this
particular phase, I cannot here give the
exact details of the development. As
will be noted from the illustrations, as
well as the cireuit diagram, only an “A”
battery is wsed for power purposes.
THERE IS NO “B” BATTERY. I
found that this was a necessary require-
ment, simply Dbecause there was no
space available for a “B” battery; even
the new smallest type was too big.

The “A” bhattery is the new and mod-
ern mercury-oxide type. It gives longer
service than the ordinary carbon type
battery. This new hattery, incidentally,
was used extensively during the war as.
for instance. in the famous Radio Fuze,

|
|
|
|

Chassis of the Radio Pen. |—Coupling piece
of speaker which contacts external earpiece.

——

AP 3

2, 3, 10, |l—Miniature vacuum tubes, 4-—
Connector for batteries, 5—The condenser
block. &—Tuning condenser. 7-—Miniature

crystal speaker. 8—Chassis and ground wire.
9—Condenser block. 12—Battery block. 13—
Bottom battery connector. 14~=Primary tun-
ing inductor. |5—Aerial connector. 16—Tun-
ing wheel. The entire "chassis' is rigid and all
parts are removable for replacement.
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deseribed in RADIO-
CRAFT in the De-
cember 1845 issue.

By inspeeting
the eircuit dia-
gram, it will be
seen, immediately,
that as far as the
power supply is
coneerned an  en-
tirely new engin-
eering principle
had to be evolved.
Inasmuch as no
“B” batteries are
used, but as it is
necessary to have a
tension of at least
00 volts, in order to
operate the vacuum
tubes, I have re-
course to a new
radio principle,
used rarely for
high voltage, low-
current  purposes.
This I term “Elec-
trontc lower Ke-
generation,”” The
following gives an
outline of the prin-
ciple:

The receiver is
so designed that
every tube, except
the power-generat-
ing tube itself,
works on the re-
sistance principle.
To this end, a
ervstal carphone is
used in the output
circuit, so that even this stage is re-
ststance-operated. Thus currents are
lower—and. voltages higher—than in
the usual portable radio.

The one special tube in the eircuit
(V1) is an oscillator-rectifier. It is so
designed as to oscillate readily on the
three volts supplied by the uni-battery.
The oscillating circuit, as will be seen
from Fig. 1, is part of an r.f. auto-
transformer, high-voltage output from
which is fed into the rectifier section
of the tube. Filtered by the r.f. choke,
RFC-1, and condensers Cl1 and C2, d.c.
at a voltage of approximately 180 is sup-
plied to the other tubes.

The electronic generator tube, V1, is
of a gas type. Sufficient free ions are
generated in the rectifier section to ma-
terially reduce its internal resistance
without producing complete ionic break-
down of the gas, which would prevent
oscillation. Thus larger currents can

A Pen differs little in size from the device
after which it was rather fancifully called.

be produced by the oscillator than might
be expected from the low plate voltage.
Another feature of the tube is that the
oscillating frequency is so set that it
is used for the mixer.

The other tubes are standard, belong-
ing to the super-miniature N-E series.
Some of these may look a trifle strange
to the layman, but will be readily rec-
ognized by persons who have been en-
gaged in certain secret war work. A
special feature of these tubes is the
sprayed cathode. The filament is coat-
ed with insulating material and the con-
ductive cathode splattered directly on
top of it. Other information on these
tubes will be available shortly.

There is only one tuned circuit in the
set. This makes it possible to use a fixed
oscillator frequency, taken from V1 by
capacitive coupling to the injector grid
of V2. The intermediate frequency stage

(Continued on page 487)
RFC3

" £ ___.-'I .
;r%ﬁ'/éﬂﬂ inuo iau ;:: -
Ll ——— L

J.I'flll ||

csT RS JI'ks?ne l

Fig. |—Schematic of the Radio Pen. Tubes are the new uitra-midgef sprayed-cathode type.
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RADIO TO THE MOON

Li. Col. John DeWitt. the first man to
send signals across cosmie space. (ells

\J

how he did it. The cover shows the Colo-
nel and a part of his radar apparatus.

HE Signal Corps' nationwide an-
nouncement on January 25th that
the first earth-to-moon contact had
been made by radar was not the
result of a few weeks experiment, but
of long-term thinking that began as
early as 1940. We reasoned that theve
might well be no theoretical limit to the
distance our ionosphere-piercing signals
might travel, and therefore no theoreti-
cal straight line limit to the protecting
umbrella of our military radar.

Our contact with the German Luft-
waffe proved this. The higher the enemy
raiders approached, the better our ra-
dar worked. From the start, in fact, the
operation of radar outpaced the ceiling
of high-altitude planes, and far cxceeded
the verties1 travel of man’s most power-
ful anti-zircraft shell,

This l+d us to rightly reason that we
had an Instrument which, being used for
the very vital mission of saving lives,

Radar Signals leaving Belmar to the moon, and echoes reflected in

scattered
464

fashicn to the earth and into the space surrounding it.

was nonetheless realizing a small frac-
tion of its potential use,

If, overnight, the enemy had evolved
a very high-flying plane, even our war-
time radar could have coped with it.
Chances arve it will be a long time be-
fore such a plane will be produced, indi-
cating that radar science is so far
ahead of man’'s propellent knowledge
that no tests on a par with its space-
piercing ability are as yet available on
earth,

This thinking led us to the next logi-
cal target 238,000 miles away -— the
moon. When we broke through to this
satellite at two minutes before noon on
January 10, just as it cleared the hori-
zon, we knew we had Lroken through the
encireling ring of the ionosphere, A
priceless bit of information—that our
signals could and were piercing the void
of ether between plancts—was ours!

(Continued on page 501)

By LT. COL. JOHN H. DeWITT

Lt, Col. John DeWitt was born
40 years ago in Nashville, Ten-
nessee. He has heen active in radio
for 268 years, during much of which
time he was one of the South’s
leading amateurs, WAERI, On the
professional side, he was chief en-
gineer of Radio WSM and its sister
FM station W47NV, at Naszville,
from 1922 to 1913, Later he was
with Bell Telephone Laboratories,
engaged in telephone research,

Commissioned as Major in June,
13943, he served with the Elzctronics
Branch of the Engincering and
Technical Service of the Ofiice of
the Chief Signal Officer, and later
as director of the Camp Evans Sig-
nal Laboratory, In this work he
was responsible for direction of a
large number of projects on impor-
tant weapons for the ETQ, perfect-
ing among other devices several
types of equipment for locating
and pin-pointing enemy mortar
fire. Favorite hobhies, as of 1943,
were amuteur astronomy and am-
ateur radio. Is also an inveterat~
hunter and hiking enthusiast,

Selsyn devices for keeping the antenna array firing on the moon.
The very heavy oversize array required unusual apparatus to turn it.
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A TROUBLE CHASER

A small signal (racer with plugs and jacks for switches

HFE trouble chaser described in this

article can be very useful to the

radio servicemen, whether beginner

or expert. This small tester will
check signal from the first r.f. coil to
the voice coil of any radio receiver. The
switching arrangement is such that
stages of the trouble chaser can be sub-
stituted in the defective set. It can be
olso used as an audio amplifier for test-
ing phono pickups, microphones, and
other audio devices, There are only two
leads to attach to the defective receiver.
The circuit appears in Fig, 1.

The unit is portable, with detachable
cover, so that it can be used on the
service bench or for outside work. The
cabinet dimensions are: 91z inches long,
7% inches high and 1 inches in depth.
An overseas metal mailing case was used
a8 a container. Since the metal was
rather thin, the sides were reinforced
with % -inch thin pine wood boards. The
wooden sides were nailed to the nmetal
container with small finishing nails so
the surface would not be bumpy when
covered with black covering material.

The outside of the metal hox was cov-
ered with black chair-topping material
which was purchased from a local furni-
ture dealer. First, fit the leatherette
around the metal container and cut the
riaterial before applying it. This done,
crdinary glue (or in the author’s case,
burlap glue) can be used, applying glue
to both surfaces and letting this set until
the surfaces are sticky. Then apply the
black topping to the metal container,
being sure to pull and wipe all of the
wrinkles out of the leather material. Let
the box dry for about twelve hours be-
fore doing any work upon it.

It is best to hring about one full inch
of material inside of the box so that
when the test panel is placed in position,
the pine boards will not show. The ends
of the material can be tacked down if
the glue will not hold them.

Two small Y%-inch pine boards were

Tracking down a little difficulty in the Trouble Chaser itself.
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placed vertically on both sides of the
box to remain as a mounting bracket
for the front panel. These small boards
were placed % of an inch from the front
of the container and fastened with two
small wood screws at each end. A dime
store black and chrome handle was bolt-
ed in the center of the box, setting off
the signal tracer like a commereial test
instrument.

The metal lid was not covered, al-
though it could be covered from the
sante material as the container. The pin
was removed from the metal hinge and
the end of the hinge sawed off so that
the cover would be detachable. Then the
remaining pin was soldered to the other
picee of metal hinge,

THE FRONT PANEL

The front panel was constructed from
three-ply walnut veneer, 8% inches long
and 6% inches high. An outline draw-
ing is shown in Fig. 2, giving all the
required dimensions. All holes were
drilled and the speaker grille cut before
the panel was finished. The panel was
sanded down and all markings finished
before giving an overall layer of var-
nish (Duco type).

Be sure and mount all the small jucks
and parts before attaching the chassis.
It can then be serewed onto the front
panel with wood serews. Do not mount
the speaker until the wiring is complete,
It is very easy to puncture the speaker
cone otherwise,

CIRCUIT DESCRIPTION

The apparatus was revamped from a
midget t.rf. receiver that was out of
crder. Only a new tuhe and a few extra
parts were nceded, so the signal chaser
was inexpensive and simple to huild. The
first tube or stage is a 12SK7 used
as an r.f. amplitier, with eathode hias.
The same old vari-

By HOMER L. DAVIOSON

were employed, although only one sec-
tion of the condenser was used. After
the first r.f. stage, a 12SQ7 rectifies and
amplifies the incoming signal. In both of
these r.f. stages, it is possible to use the
internal signal or th- signal from the
defective receiver by a special switching
arrangement with phone tips and phone
plugs.

All radio frequencies should be out of
circuit by the time the signal reaches
the control grid of the radio amplifier.
A .00025-mf niica condenser by-passes

B crasen

-—PROUBLL

1[0

A=

How the Trouble Chaser looks in its cabinet.

r.i. energy to ground at the plate of the
128Q7. This audio signal is then coupled
to the last audio amplifier with coupling
condenser Cl.

The final audio amplifier is a beam
power output tube using cathede bias.
It is possible at this stage to apply any
outside source of audio power to be am-
plified, such as a phono player, small
receivers, pickups, and microphones.
Also, in the plate cireuit of the 50L6-GT
is another plug tip switching arrange-
ment, so that another receiver’s speaker
can be tested, including output trans-
former and voice coil.

A 357Z5-GT rectifier tube is used in

(Continued on page 504)

able condenser and '§
antenna coil

125Q7
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Fig. I—The circuit. S switch position is radio (set). | stands for input.
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32-VOLT RECEIVER

Designed and Buill for the LowVolliage

LL voltages—heater, plate and
screen—of the receiver shown in
Fig. 1 are obhtained directly

from the 82-volt d.c. line.
Performance is much better than
might be expected from a set with such
low plate voltages. The sensitivity com-
pares to that of an average a.c. re-
ceiver. Stations on hoth coasts have
lLeen logged, using only a 20-foot an-
tenna. Selectivity is very good, as might
be expected, because of the r.f. stage
and the superheterodyvne circuit. Qual-
ity of reproduction is superior to that
of most battery receivers. Power con-
sumption is very low, less than 50 watts,
one-fourth to one-half that required by
the usual receiver which gets high plate
voltages from vibrators or metor gen-

crators.

Surprising as it may seem. the 6-volt
series of tubes work much better than
the 1.4- or 2-volt battery type. as de-

An under-chassis view. Wiring is simple, as in all d.c. receivers

termined by actual comparison. 25L6
output tubes were found most satisfac-
tory after trying many types, including
cven the old 48.

The radio-frequency stage was in-
cluded to keep hiss from the mixer to
a minimum. The hiss was strong enough
to be annoying bhefore this stage was
added. It also reduces image interfer-
ence to the vanishing point.

Gain added by the r.f. stage was valu-
able, as the radio must be used for dis-
tance. More straight gain could of
course have been obtained by adding
an i.f. instead of an r.f. stage. but the
other advantages more than otfset any
sacrifice of gain made by using it in
preference to an i.f. stage.

Automatic bias control was applied
to the r.f. and if. stages. This was the
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only Dbias used, the low plate voltages
rendering cathode bias unnecessary and
undesirable. Hi-Q iron-core coils were
used in all the r.f. (and indeed the i.f.)
circuits, to keep efficiency of the tuned
stages at a maximum. This compensated
for the low gain of the tubes at the
voltages used.

CIRCUIT DETAILS AND ADAPTIONS

The oscillator-first detector was a
6A8, as tests showed it to be the most
satisfactory type for the low electrode
voltages used. The oscillator is extreme-
ly strong. Plate voltage could be dropped
to 20 before it went out of oscillation.
Several types were tried before the 6A8
was finally adopted. (Battery tubes were
the poorest, unless filament voltages
were raised to an unsafe value.) To
operate the GAB with best results at 32
volts, it is necessary to raise the grid

condenser and resistor values over
those convention-
ally used. No

trouble with para-
sitics was encount-
ered in this eireuit.
The oscillator
coil was of the ad-
justable-iron type
commonly sed
for replacements.
These take a little
time to adjust, but
are a great im-
provement on the
non-adjust-
able type, as the
oscillator ecan be
made to track at
three points on the
dial instead of
only two. Adjusted
at 600 (padder)
1000 (coil) and
1400 (trimmer)
kilocycles, tracking
was excellent all over the band. No
a.v.c. voltage was used on the 6AS.
One intermediate-frequency stage was
sufficient when hi-Q i.f. transformers

"By LYLE TREAKLE

Lyle Treakle was born thirty-

three years ago, “"a native son of
Minnesota’s Twin Cities.” Has
heen *‘in radio” since the age of
ten. when he started making crys
tal sets, later switching to the
Audion.

Largely self-educated, he found
mathematics particularly fascin-
ating, and has built up a library
of new and second-hand books on
the subject. At prcsent Chief In-
structor of the Western Radio In-
stitute, he served with the Sub-
marine Signal Co. as Sonar en-
gineer during the war. While he
has operated his own shops, the
business end of servicing never
interested him.

Always an exponent of speed in
radio work, Mr. Treakle occaxion-
ally demonstrates what he means
by Rapid Radio Servicing. He got
his present job by turning out 49
radios in eighteen hours; run-of-
the-mill radios, but some of them
sufficiently toukh to have stuck
men who are conaidered *“tops™ in
the area.

were used. On the first model two stages
with ordinary coils were tried. It gave
only slightly more gain than the one-
stage model with iron-core high-gain
coils. As with the r.f. stage, no grid bias
other than the a.v.e. was applied to the
single 6K7 i.f. tube.

The diode section of the 6R7 acts as
a conventional detector, and supplies
a.v.c. The volume control—a 1-megohm
unit—acts as the diode load resistor. An
r.f. choke was used to filter out radio
frequency instead of the resistor more
commonly used. The loss of audio volt-
age through this (normally 50,000-ohm)

(Continued on page 514)
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|—Schematic of the receiver. Note the filter condenser connection for dual polarity.

RADIO-CRAFT

for APRIL, 1946



FIVE NEW CIRCUITS

“Liberated”™ German receivers show interesting features

midget radios, and was impressed

by their unusual variation of the

average circuits, or chassis layout,

plus unusually good results from the
number of tubes employed.

All the receivers had been very much

“worked-over” since original produc-

HE writer recently had the oppor-
tunity to examine five foreign

¢BUILT-IN_PHONE
002
i

155745
LOO-I'I:-JBE @ gﬁ‘*—

[ev]
I

A~
500K 500K

Fig. |-a—Fixed-tune |-tube superregenerator.

tion, and it was surprising that they
functioned at all, but function they cer-
tainly did, and with excellent results.

The need of such tube shielding had
made itself felt in the repaired sets
due apparently to the closely-spaced

Fig. |-b—Physical layout of the I-tube set.

components in all the receivers. This
shielding had been done by coating all
the tubes with aluminum paint and then
grounding the paint with a grounded
hare wire wrapped around each tube.
This made identification impossible, so
in this article all the tubes have been
duplicated with American equivalents.

RADIO-CRAFT APRIL,
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The first, and simplest, receiver is the
only one in its original case, probably
because it could be so easily protected
owing to its small size. There was no
name on the case.

It is a pocket-portable receiver, with
sclf-contained batteries, in a case ap-
proximately 41 x 3% x 1% inches.
The circuit (Fig. 1-a) is a one-tube
superregenerative reflex, using a 186
tube, (a diode-pentode combination),
with a penlite-size 11%-volt A, and a
22%-volt hearing-aid size B battery. A
loop antenna is wound around the out-
side of the case, which is of thin wood,
and the whole is covered by a leatherette
material. The case is recessed as jl-
lustrated in Fig. 1-b, and the loop an-
tenna is wound on th2 recessed portion.
Thus when the set is held up to the ear
for reception on the built-in phone, the
fingers of the hand do not actually rest
on the loop antenna, and so do not affect
the inductance. Position of the built-in
phone is also shown in this illustration,
as is the “‘on-off” switch, which is the
only control this tiny set has. Volume
is controlled by the directional proper-
ties of the loop antenna, and tuning
is done by pre-set trimmer condensers.

Apparently the set was designed as a
receiver for the strongest local station
only, probably a “Propaganda” or
“News” station, as no provision is
made to reach the trimmer condensers
from outside the case.

Construction and operation of such a
set would be quite straightforward, but
the value of resistance in the screen
cireuit would have to be experimented
with to the point where the screen-
voltage is as high as possible without
causing audible oscillation, or “whistle.”
Results are
loud and clear

By ROY M. CATER

UNORTHODOX TWO-TUBER

The second receiver (Fig. 2) is a two-
tube superhet, using a 125A7 and a
TOL7-GT. (Note that the 12SAT is not
the “GT" type, as in this latter type the
suppressor grid is internally connected
to the cathode, which would make it
unsuitable for this circuit.) The 12SAT
acts not only as a converter, but also
as a detector and 1st audio amplifier,
with the 70L7-GT as 2nd a.f. and rec-
tifier. This triple function of the 12SA7
is accomplished by feeding the i.f. out-
put through an i.f. transformer to the
suppressor grid which then acts like a
diode detector, the rectified voltage of
which is then reflexed through the an-
tenna loop winding into the antenna
grid, the tube then acting as an audio
amplifier. (The only circuit that the
writer has knowledge of that is in any
way similar fo this, is one recently given
in Radio-Craft, in which the suppressor
grid of a 6SK7 was used as a detector,
the tube acting as a reflex i.f., detector
and 1st a.f.)

The tuning condenser is unconven-
tional. Though it consists of the usual
3656 mmf. 2-gang type, it has only the
antenna-section trimmer in parallel
with the condenser proper, the oscilla-
tor-section trimmer being in series. It
is somewhat larger than usual and acts
as the oscillator series padder condens-
er.

A 3%-inch magnetic speaker is used,
and rectifier output smoothing is pro-
vided by a small-size (but large ca-
pacity), dual electrolytic condenser,
about 20 mf per section. This condens-
err has a tightly fitting outer shell

{Continued on page 494)

when the cor-
rect value is

MAGNETIC

found.

The only
metal part of
the receiver is

‘ SPEAKER

ITvAC/DC

006
i

a metal front-
panel, which
has a hole
about one inch
in diameter in
it, behind
which is

70L7GT
l'-....,_l'l

mounted the
built-in phone,
with the other
compon -
ents grouped
around it. The
batteries are
in the rear,

larger portion
of the case.
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Fig. 2—This two-tube receiver employs & superheterodyne circuit.
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LANDINGS BY RADAR

The author describes adrantages of radar ground control

NE of the benefits of World

War II is the solution to avi-

ation’s greatest handicap.

Through the magic of radar,

we have now overcome the danger of
flving in bad weather.

Two billion dollars was invested in

atomic bomb research, and this expendi-

as worked out by Gilfillan.

The Search System employs a radar
beam covering a radius of 30 miles in
every direction, enabling the operator to
actually sgee, upon a television-like
(PPI) indicator, every airplane, moun-
tain, building, or other obstruction in
the entire area. Thus the distance and

PRECISION INDICATOR

The long-range rotating beam detects aircraft and the 4-mile precision beam guides them in.

ture successfully ended the war. Not so
well known is the fact that fhree billion
dollars was invested in.radar research.
The results of this research was one of
the major factors in keeping this coun-
try and our allies in the war. Most of
us are familiar with the radar gun di-
rector which saved England from the
full force of the V-1 buzz-bomb attack;
with Mickey, or the bombing-through-
overcast radar, which enabled our planes
to pin-point bombs on enemy targets in
darkness and through clouds; with air-
borne and ship radar, which helped de-
feat the submarine menace.

Most of these radar devices lost their
usefulness on V-J day. One of the few
radar discoveries which have peacetime
importance is Radar Landing Control,
or Ground Controlled Approach (GCA),
as the military version was known. This
device was hurriedly perfected to meet
a desperate need in the hectic days when
we were trying to bomb Germany to her
knees. American and British Air Forces
Headquarters were greatly disturbed by
the fact that our planes were incurring
as many casualties on returning to base
and attempting to land in darkness and
bad weather as they had suffered over
cnemy targets due to flak and Nazi
fighter planes.

This military version of Radar Land- [

ing Control consisted of a Search Radar
System and a Precision Radar System.
Both of these features are retained in
the commercial model, described below,

*Radar Division, Gilfillan Bres. Inc., Los
Angeles, California.
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bearing of an aircraft is determined
with pin-point precision. Through radio
communication with the pilot, the op-
erator directs the plane to a particular
position about 10 miles from the airport.

When the aircraft has been brought
to this point, the operator turns to the
Precision Radar Scope. Two sharply de-
fined radar beams present an expanded
view of the approach area upon the Pre-
cision Scope, showing the aircraft's ex-

RADIO-CRAFT for

By LEONARD DAVID CALLAHAN |8

act position in elevation, azimuth, and
distance with respect to the runway.

By carefully watching the plane’s
progress upon the map-face of the pre-
cision indicator, the operator guides the
approaching aircraft safely past ob-
stacles, corrects the pilot as to course,
elevation and speed, and “talks him
down’” to a safe landing.

A typical radar-controlled landing
might occur as follows:

A pilot caught in fog or bad weather
without sufficient gasoline to divert to
an alternate field, reports to the Airport
Control Tower that he is flying west at
an elevation of 4000 feet, and requests
assistance in making an emergency
landing on ingtruments. The Control
Tower operator, seeing the plane on his
search radar scope, advises the pilot
that he is 26 miles due east of the field,
and that he is cleared for a “straight in”
approach on runway 27. He instructs
the pilot to descend to 2500 feet and
continue flying west on a heading of
270 degrees. After maneuvering the
plane to a point ten miles from the
field, he instructs the pilot:

“Your range is now 10 miles. Your
present heading is good. Prepare to
land. Reduce air speed. Partial flaps.
Wheels down. . . . Reduce altitude to
1500 feet.”

When the plane is six miles from the
field, its radar image appears on the
high precision radar scope. The con-
troller can now give the pilot precise

(Continwed on page 508)

Artist's view of control tower with
its rotating radar antenna and
closeup of the operator's position.
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VERTICAL RHOMBICS

Are Excellont Antennas When Frequencies Are High Enough

HE following notes were compiled

as a result of observation of Verti-

cal Rhombic Antennas after two

months experimentation in using
them as radiators for v.h.f. at distances
beyond normal line-of-sight.

1. The vertical rhombic, though cum-
bersome, unruly and hard to handle,
showed definite advantages over two-
and three-element horizontal and verti-
cal arrays in a distance of 90 miles from
an altitude of 200 feet. This distance is
several miles beyond line-of-sight. While
operating and maintaining military
telephone across the English Channel,

Fig. I—Rhombic dimensions for 3 to 4 meters.

teletype, radio circuits, at 3 to 4.2
meters (70 to 100 mc) with both 1506
(Link) and AN/TRC-1 (Link) equip-
ment, two-element vertical dipole arrays
were used with excellent results except
for fading and noise. Three-element
horizontal arrays were also used but
with the same difficulties. When using
vertical rhombie antennas, however, the
noise was eliminated almost completely
and the fading reduced to a minimum.
Some fading was experienced. How-
ever, vesults from rhombie operation
were very much more dependable than
with the other two types of antennas.

2. The rhombics used were all con-
structed in the ficld by the author. After
some cxperiment I arrived at the fol-
lowing facts:

A. The best length for rhombic for
3 to 4.2 meter operation is: Each leg
49 feet; mean distance (top to bottom)
41 feet (see Fig. 1).

B. The best wire is no. 14, 12 or 10,
single strand copperweld. The inter-
nal d.c. resistance of copperweld is high-
er, of course, but due to the tendency of
r.f. energy to follow the outside of a
conductor, loss due to resistance is neg-
ligible. Also the size of wire, 10, 12,
or 14, being large tends to give high Q
across the antenna. Copperweld wire is
60 percent stecl, and is therefore unruly
and hard to handle. Pre-straighten all
wire used in construction of a rhombic
to avoid unnecessary kinking and twist-
ing. All kinks and twists which tend to
reduce r.f. efficiency must be eliminated
if the distance to be covered is long.

C. The best insulators are a question

RADIO-CRAFT for APRIL,

to be argued. Polystyrene is, of course,
the best r.f. insulator and should be used
whenever possible, but since it is some-
what soft, it is not practical for the
strain and stand-off insulators to be
used with heavy duty copperweld wire.
Heavy duty ecramic stand-off and strain
insulators will be sufficient if kept clean.
Cleanliness is always very important
in r.f. insulators since ‘“creeping” takes
place when the insulators become dirty.

D. Feeders are the real headache of
the vertical rhombic. The antenna is de-
signed to be fed directly from a 600-ohm
line. With most factory-built trans-
mitters in use by the Signal Corps, how-
ever, this involves the use of a very
complicated matching device, which re-
quires considerable skill, material, and
time to build. Hence, I eliminated the
600-ohm line and tied coaxial cable di-
rectly to the antenna. This gives us two
problems of mis-match; both of which
are easily solved with a little thought
and some careful work.

BALANCING THE LINE

Problem No. 1: Coaxial cable is an
unbalanced line, and must first be hal-
anced before being of any value as a
feeder for rhombic. I used this method of
balancing the line: Take one half-wave
length of coaxial and strip insulation
from both shield and inner conductor
at each end for a distance of five to six
inches, Cut back
shield to one inch.
Leave one to two
inches of inner in-
sulation between

end of shield and ‘CONDUCTOR
inner conductor.
(See Fig. 2-a.) It
is important that
this insulation be SOLDER
kept clean.
-LEADS

Take the half-
wave length of co-
axial and make a
loop so that the two
ends come together
as in Fig. 2-b. B

Take the line to
the transmitter and
place stripped end alongside the stripped
ends of the loop as in Fig. 2-c.

Solder the three shields together and
tape; then forget them. We are con-
cerned mostly with the inner conduc-
tors. Take the inner conductor of the
transmitter line and tic it to one of the
ends of the inner conductor in the loop.
This connection is then attached to one
gide of the antenna (or stub which will
be discussed later). The other end of the
loop (inner conductor) is attached to
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By T. . WHITE

the other side of the antenna. The line
is then effectively balanced. A simple
and rough explanation follows:

1. The rhombic antenna is designed to
be fed with the same value of energy to
hoth sides. That is; at any point on one
side of the antenna the instantaneous
voltages (or current) will be the same
value as the voltage (or current) at the
corresponding point on the other side.
Hence, the same amount of energy must
be fed to both gides.

2. The second point to be remembered
is that at any two corresponding points
on the opposite sides the voltages (or
currents) are 180° out of phase.

3. Before the loop was attached to
the coaxial, the antenna was not being
fed the same amount to both sides, due
to capacity loss in the coaxial itself.
In putting on the loop, we actually
“grounded out” the shield or outside
conductor—energy traveling up the
shield of the transmitter line was con-
fronted by a shorted half-wave loop
which caused it to “buck” itself. Now for
the inner conductors: One side of the
antenna is attached to the line from the
transmitter—to this connection also is
attached one end of the half-wave loop
—the other end of the loop being at-
tached to the other side of the antenna.
Thus we have the same value of energy
at the two points, but due to the fact
that the energy fed to one side of the

EXTERNAL INSULATION g
SHIELD g

INTERNAL {NSULATICN
INTERNAL

i

umRaY p————5"- ,I
e
fo- 12 A

Fig. 2, A—=Stripping the

SOLDER co-ax. B— Making the
stub. C — Soldering on
LEADS the feed-line.
TO
XMITTER
C

antenna has to travel one-half wave
length farther, the phase is inverted
180°.

MATCHING LINE AND ANTENNA
The next problem is the matching of
the 70-ohm balanced co-ax to the 600-
ohm antenna. Two methods were tried
with good results. The first method used
is the most simple, involving only the
drawing down of the two ends of the

(Continued on page 509)
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WAVES AND PULSES

Means of Producing Waveforms of Desired Characteristies

QUARE waves, rectangular waves,
and pulses are widely used in elec-
tronics, radar, and television.
These wave and pulse forms sup-

ply split-microsecond synchronization
between stages and circuits, and be-
tween isolated components. They time
the radar pulse from transmitter to
target and back again. They activate
myriads of electronic control devices
used in counting, sorting, measuring,
testing, timing, and alarm equipment.
They modulate r.f. carriers, synchro-

A

(e

L nnn

R

Fig. I—Some recurrent waves and pulses.
Fundamental sine wave appears at a, and
square waves at b. Three forms of rectangular
waves are shown at ¢, and two of pulses at d.

o

nize television signals, and perform a
hundred other complex electronic du-
ties.

Origination of these wave and pulse
forms is a fairly simple matter, once a
few basic prineiples are understood.

First of all, let’s differentiate between
waves and pulses,

A square wave (Fig. 1-b) has equal
positive and negative alternations, with
respective amplitudes about equal to
length of alternations. A rectangular
wave (Fig. 1-¢) has unequal alterna-
tions, with the useful part of the wave
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generally but sot always being that por-
tion of least duration. When a rectan-
gular wave is of extremely short dura-
tion, it is then known as a pulse (Fig.
1-d}).

Changes between maximum and min-
imum of these wave and pulse forms
are usually considered—for purposes of
simplicity—as being almost instanta-
neous. But this is not strictly true—for
the same reason that perfect geometri-
cal wave shapes are too difficult to ob-
tain—because an infinitely large num-
ber of harmonics must be used to pro-
duce waves or pulses having perpendic-
ular sides, flat tops and bottoms, and
sharp corners. There can be only an ap-
proach toward perfeetion, the degree of
geometric perfection being dependent
upon the accuracy of the electronic
work to be accomplished.

For example, some kinds of industrial
electronie equipment will function quite
adequately with rectangular waves hav-
ing only a few high-order harmonies.
The waves may have sloping sides, a
peaked top, and little definition of dura-
tion.

On the other hand, in television and
most radar circuits, a precise and well-
defined wave or pulse form is an abso-
lute necessity, requiring the presence
of a large number of higher harmonies.

Thus, while the fundamental frequen-
¢y of a wave or pulse recurrence may be
somewhere in the audio range of only
a few thousand eyeles, in many cases
the harnwnics necessary for retaining
the precise shape of the wave may ex-
tend well into the video range of fre-
guencies,

A recurrent wave or pulse is always
referred to hy its basic or fundamental
frequency of repetition. This is known
as the p..f. or pulse recuwrrence fre-
quency—the most important character-
istic of a periodic wave or pulse form,
The time of one cycle of operation is
known as the pulse interval (Fig. 2).
This is the reciprocal of the pulse re-
currence frequency.

Rectangular waves and pulses are
usually identitied as either positive-go-
ing or negative-going, depending upon
the direction of polarity (not the actual
polarity) of the
useful or leading
edge of the pulse

DURATION-| |-DURATION -{ |- DURATION-] |-

By JORDAN McQUAY

tion (Fig. 2), generally measured in
milliseconds or in microseconds.

Amplitude of a wave or pulse can be
measured in terms of voltage or power,
depending upon a desired comparison
with some other wave form. Ordinarily,
these pulses are measured in terms of
voltage.

Square waves, rectangular waves,
and pulse forms requiring high-order
harmonic content—i.e,, with almost-per-
pendicular sides, flat tops, and sharp
corners—are produced by a series of
wave-shaping electronic stages arranged
to affect and reshape a given input wave
form according to the desired output.

Any number and arrangentent of
peaking, amplifying, limiting, or other
wave-shaping stages may be used. Gen-
erally speaking, the larger the number
of these special electronic stages, the
more perfect and symmetrical will Le
the geometrical shape of the output
wave or pulse form.

This arrangement of a series of wave-
shaping stages is the principal means of
producing wave and pulse forms having
high-order harmonics.

However, some forms of non-rectan-
gular waves and pulses can be generated
by a single stage or cireuit. Such waves
are occasionally of use in industrial
electronic and radar applications, where
simplicity of design is more important
than extreme accuracy of operation.
These low-order harmonic impulses can
be gencrated directly by a multivibra-
tor, a blocking or squegging oscillator,
a ringing oscillator, a transformer, or a
saturable inductor. Operation of these
special circuits will be discussed later
in this article.

WAVE-SHAPING STAGES

Any arrangement or combination of
wave-shaping stages depends upon the
nature of both the input wave form to
he changed and the output wave or pulsz
form desired. Each stage in the series
nmust contribute directly to the final
shape of the output wave or pulse.

Shape of a wave may be altered or in-
fluenced by any of several different elec-
tronic methods.

By utilizing the transient current ef-

'm. Thus, th -
o P wenld  LEADG g LEADING | | LEADING
be called positive- EDG\E‘ & 'EDGE EDGE
going pulses. %
An important T
characteristic of a PULSE
narrow wave or —TIME INTERVAL

pulse is its dura-

Fig. 2—Terms applied to the various parts of characteristic pulses.
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fects of a simple R-C or R-L circuit’
having a short time constant, any wave
form (other than a pure sine wave)
will be disterted. Greatest amount of
distortion—known as peaking—is ob-
tained when the input is a square or
semi-square wave, consisting of abrupt
changes. Thus, such an arrangement is
sometimes known as a peaking stage.

A square wave is produced either by
double limiter action or by means of an
overdriven amplifier’, The latter ar-
rangement is particularly useful, since
the output of an overdriven amplifier
is rich in harmonic content.

Additional stages of peaking and lim-
iting or squaring result in a square or
rectangular wave having extremely
high-order harmonies.

When a wave or pulse of certain dur-
ation is desired, portions of a peaked
wave having the required duration are
selected—and then limited and ampli-
fied without distortion. Occasionally,
when a pulse output of very brief dura-
tion and low-order harmonics is de-
sired, the extremities of a wave may
be removed by limiter action® and
further shaped or amplified.

Thus, by alternate stages of peaking,
limiting, squaring, and amplification, a
wave or pulse form having any desired
degree of harmonic sharpness or dura-
tion or amplitude can be formed elec-
tronically and will appear in the output
of the series of wave-shaping stages.
The p.r.f. of the cutput wave or pulse
will always be the same as the input
frequency of alternation, since only the
shape of the input wave is changed.

Many combinations of such wave-
shaping stages are possible, an almost
unlimited number. But, consistent with
the nature of the available input wave
and the desired output wave or pulse,
the least number of stages should be
used in order to conserve circuit power.
Two typical arrangements of wave
shaping stages are Figs. 3 and 4.

The circuit of Fig. 3 is required to
convert a square wave to a rectangular
output wave of short duration. Qutput
must consist of high-order harmonics:
that is, the wave form must have very
steep slopes, sharp corners, and a flat
top.

Conversion (Fig. 3) is thus effected:

The input square wave [A] from
an external source is applied to a peak-
ing or short-R-C circuit. This wave
[B] then feeds two paralle! diode limi-
ters. The diodes are biassed by about
the same amount of voltage, thus re-
moving positive and negative extremi-
ties of the applied wave which exceed
the value of each bias. The limited wave
[C] is then applied to a wide-band or
video amplifier, where all harmonic
components of the wave are amplified
equally and without distortion. High-
voltage output wave [D] of this stage
then drives the grid of an overdriven
amplifier, biassed in such a manner that
the output plate voltage swing [E] is
of the required duration and is further

Note 1.—See "Electronic Transients,” Radio-
Craft Febrwnry 1948,
Note 2.—See “Limiting Circuits,” Radio-Craft,
March, 19486.
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confined almost entirely to one polarity.
Extremity of this polarity has sharp
corners and almost-perpendicular sides.
After removing unwanted portion of
the wave [F] by means of a diode
limiter, the extremity of the wave is
applied to another wide-band ampli-
fier. Amplitude of the rectangular wave

ponents receive equal amplification
without distortion. This high-amplitude
signal [C] is then applied to the grid
of an overdriven amplifier or squarer,
biassed in such a manner that the out-
put voltage swing is confined almost
entirely to one polarity. Narrow dura-
tion of the wave is established by this

SHORT ~ DOUBLE WIDE BAND. E BAND

R-C DIODE (STRAIGHT) OVERDRIVEN DIODE (STRAIGHT)

CIRCUIT LIMITER  AMPLIFIER AMPLJFIER LIMITER AMPLIFIER
o —gp) ~

100

L1

\
A B C D

OUTPUT
WAVE

i

2

E F G

Fig. 3—Steps in the making of a pulse. A—Input to pulse circuit. B—Output of short R-C
circuit. C—OQutput from double dicde limiter. D—OQutput of straight amplifier. E—Output of
overdriven amplifier, F—Limiter action of diode. G—Output, final straight amplifier,

is increased by this final amplifier,
without affecting harmonic content
or introducing distortion. Thus, the out-
put wave form possesses the desired
high-order harmonies and is of the re-
quired duration. Pulse recurrence fre-
quency of the output wave, in this
case, is equal to the frequency of the
positive-going portion of the input
square wave.

The circuit of Fig. 4 is required to
convert a sine wave to an extremely
narrow pulse. Output need not consist

SHORT  WIDE BAND
OVERDRIVEN R-C (STRAIGHT)
AMPLIFIER CIRCUIT AMPLIFIER ,

1 !

stage. The voltage [D] is then fed to a
biassed diode limiter, which passes only
the very narrow extremity of the wave.
And this extremity [E] is the desired
shape of the output pulse, Pulse recur-
rence frequency of this pulse will cor-
respond to the frequency of the input
sine wave.

Asymmetrical square waves can be
produced in the output of an overdriven
amplifier, because of the duo-limiting
action of such a device when excited by
an input voltage of extremely high am-

DIODE
,LIMITER OUTPUT

OVERDRIVEN
AMPLIFIER

. .0' OO-QII(' ]
IMEG ;@- K }
/
INPUT 2ok T ¢ 2 PO%
n [ | Ba / T °
- / 4
// )
\ { /
RN I A hOUTPUT
< PULSE
\ —
INPUT VR -
WAVE

A B

C D E

Fig. 4—Another pulse shaping circuit, producing pulses of slightly different shape. A—Input
sine wave. B—Qutput of short R-C circuit. C—OQutput of straight amplifier. D—OQutput of over-
driven amplifier, showing limiter action. E—Qutput of the diade limiter.

of high-order harmontcs, since the brief
duration of the impulse is of prime
gignificance.

Conversion (Fig. 4)
follows:

An overdriven amplifier changes the
input sine wave [A] to a square wave
of voltage, which is then applied to a
peaking or short-R-C circuit. The peak-
ed wave [B] is fed to a wide-band or
video amplifier, where all harmonic com-

1948

is effected as

plitude. However, fairly asymmetrical
square waves can be generated directly
by means of a multivibrator.

Circuit of the multivibrator (Fig. 5)
is essentially a two-stage resistance-
coupled amplifier, The output of each of
the two tubes is coupled to the input of
the other.

Process by which oscillations are pro-
duced concerns the building up and

(Continued on page 498)
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ODERN servicing by means of
signal tracing is a quicker and
surer method of locating trou-
ble in radio receivers. It is un-

surpassed for clearing intermittents.
Especially is it useful to the beginner,
as it not only helps make a servicing job
easier but also permits the trouble-
shooter to hear what happens in vari-
ous parts of the circuit.

Signal-tracing equipment can be com-
paratively simple and inexpensive, con-
taining few hard-to-obtain tubes and
circuit components. For this reason, a
number of small signal tracers have
recently been described in technical lit-
erature, or have appeared on the mar-
ket. One such, the CA-11, made by Su-
perior Instruments Co., is shown dia-
grammatically in Fig. 1 and illustrated
in the photograph. It uses only a single
tube, which is housed in the probe. With
the exception of the phones, all parts
are contained in a box 5x6x7 inches in
dimensions. The 1T4 pentode in the

probe is used as a triode with the screen
The 300uuf

and plate tied together.

=

Since it is desirable to hear the
signal quality as well as to meas-
ure the relative signal intensity,
a switch is provided to disconnect
the meter and cut in a pair of
phones, The phones may be of any
impedance above 2000 ohms but
must be of the magnetic type.
Crystal phones must not be used
as they will be damaged.

Fig. 2 shows a standard 5-tube
a.c.-d.c. circuit with the filament
wiring and other irrelevant parts
omitted. This circuit can be used
as an illustrative example. Sup-
pose the power supply has been
checked and is found proper. Sig-

The Superior CA-l| portable Signal Tracer.

nal tracing involves using the
signal as a basis of measurement, so
the signal must be located at some point
in the receiver before it is to be fraced.

Signal tracing can begin at the an-
tenna. Here the serviceman will hear
the signal at the antenna untuned, or
perhaps a multitude of signals. Then
the probe can travel along through the
set from the grid to the plate of each

L 1T4
(PROBE

GND

M=l MA I50AMETER 45V

I
.5V

Fig. 1—Circuit of the little signal tracer. Parts shown in dashed lines are in the probe.

mica condenser serves a dual purpose.
It acts as a blocking condenser to pre-
vent the application of d.c. to the grid
of the tube, and also acts as an attenu-
ator network in combination with the
20-megohm resistor. The resistor also
provides the bias voltage for the tube
and serves as a grid return.

A YACUUM-TUBE VOLTMETER

The circuit is essentially a vacuum-
tube voltmeter designed to function as
a signal tracer. It will indicate relative
signal intensity directly on the meter.

tube, noting the amplification of that
tube; to the grid of the next, and so on
through the ecircuit. When a point is
reached where no signal is found, the
fault lies between it and the last point
checked.

The alternative method is to start
with the speaker and trace back to the
antenna. Place the detector probe tip
against the plate of the output tube B.
If a strong signal is indicated at this
point and no signal is heard in the loud-
speaker, it may be safely assumed that
the speaker is defective.

IST IF

MXER

2NDDET,
tFAMP 2NDIF AVC, I\STAUDIO G H POWER PENTODE
1,

Fig. 2—Typical radio receiver, marked up to
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show where tracer probe is to be applied.
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To check the speaker, open one con-
nection between the voice coil of the
speaker and the output transformer C,
then connect the clip of the test-lead
(ground) tothe output transformer wire.

Now touch the probe to the other
output transformer wire. If a signal is
indicated, the voice coil of the speaker
is either shorted or open. Touch the
probe tip to the speaker wire. No signal
means an open voice coil, a signal means
a shorted voice coil. If when touching
the other end of the output transformer,
no signal is heard, the spcaker {output)
transformer is defective. If no signal
is heard at the plate of the output tube
B, (the ground clip being connected to
the receiver chassis), place the probe
tip to the grid D of the output tube. A
signal at this point micans that the
signal is being lost after the grid of
the tube. The cause of trouble may be
a defective tube, an open eathode re-
sistor (F') or shorted by-pass condenser
(E). The by-pass condenser E can be
tested by simply disconnecting one lead.
If the condenser is shorted, the signal
will now be heard in the speaker. To
check the cathode resistor, place the
probe tip to the cathode of the tube F,
A loud signal at this point means an
open cathode resistor.

The next point to check is the coup-
ling condenser H. If when touching the
probe tip to the plate of the preceding
tube G, a signal is heard but none when
touching the grid D of the output tube,
the condenser is open.

If no signal is heard at point G, ad-
vance the probe tip to the grid J. A
signal at this point but no signal at G
means a defective first audio stage,
This tube and its associated parts should
he checked in the manner outlined above.
L, the coupling condenser between the
volume control and the first audio grid
J should be tested by first placing the
probe tip at the first audio grid J and
then at M (the “hot” side of the volume
control). A signal at point M but none
at J means an open coupling condenser
L or a defective volume control.

(Continued on page 510)
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VIBRATOR AMPLIFIER

Australian 6=-Volt Equipment Combines Quality and Portability

HE amplifier described in this
article is rather orthodox in gen-
eral design except that very special
attention has been paid to the two
factors of efficiency and portability.

The author has a number of ampli-
fiers, both a.c. and battery-operated,
but had to confess himself beaten when
a request came to rent out an extra light
job to be used in a sports meeting on a
loose sandy beach. As the meeting was
three-quarters of a mile from the near-
est road or firm surface and as at least
5 or 6 watts were required, there were
problems. Have you ever tried carrying
a standard battery operated amplifier
(and batteries) over half a mile of loose
sand? We decided to build up a special
job for future occasions.

To achieve light weight, a small com-
pact motorcycle battery (6 volt 12 am-
pere-hour rating) was decided on, thus
permitting 1 maximum current drain of
about 4 amnp for 3 hours. The small
power meant that overall efficiency had
to be extremely high. One and a half
amperes was allotted to the heaters,
leaving 15 watts for the input to the
vihrator pack, the output of the pack
being 11 watts (220 volts at 50 ma).

THE OUTPUT CIRCUIT

This output was sufficient for a pair
of 6V6GT's in class AB1 to provide
around 6 watts of audio power. Actu-
ally the drain on the pack was slightly
less under no-signal conditions, and this
reduction, together with the use of a
standby switch, enables about 61 hours
use to be obtained from each battery
charge.

The standby switch merely broke the
current to the vibrator-pack, thereby re-
ducing the battery drain to 1% amps.

To keep battery drain to a minimum
and yet retain reliability the tube line
up chosen was 6J7-G as microphone am-
plifier, 627-G as general voltage am-
plifier and phase inverter, two 6V6-GT's
as output tubes with semi-fixed biasg
and OZ4-G as rectifier. A further 0.15
amp could be saved by replacing the
6J7-G by a 6W7-G. By using a separate
rectifier with a non-synchronous vi-
brator, greater reliability is obtained.
Fortunately the OZ4-G has no filament
to heat and its efficiency as a rectifier
is good. A 6SCT7 twin-triode can be used
in place of the 6Z7-G with no change of
circuit constants. Base connections are
different.

PHASE INVERTER DESIGN

The 6Z7-G {functions in a normal
manner as a paraphase type inverter,
no by-pass condenser being required for
the cathode resistor. (There is no cath-
ode by-pass condenser anywhere in the
design as grid-leak bias is uscd for the
first tube.)

It will be noticed in Fig. 1 that some
of the circuit constants are different
from usual. There is a marked reduction
in the size of the coupling condensers
so that unnecessary parts of the audio
spectrum are eliminated. Bass suppres-
sion is quite commonly used in public
address amplifiers, the power thus saved
being put into the more audible section
around the 1000 to 2000 cycle-per-second
band. A tone control cuts the “highs”
when records are to be played or if de-
sired, for “live” music.

Plenty of negative feedback is applied
around the output section, not to obtain
a uniform fre-
quency response
but to reduce the
distortion always
produced when the

By JOHN 5. STRAEDE

output stage is overloaded. Condensers
across the primary of the output trans-
former act with the leakage inductance
of the same to cut off the uppermost of
the high {frequencies fairly sharply,
thereby allowing a higher percentage of
harmonic distortion without producing
too intolerable a sound.

OUTPUT TRANSFORMER

As only a limited frequency range
was to bhe handled, the output trans-
former could be made small and com-
pact yet high in efficiency. The lack of
lower frequencies meant that less in-
ductance was required than usual, re-
sulting in fewer turns, less ohmie re-
sistance and less leakage inductance.
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Photo, right, shows size of the portable public-address amplifier.
Fig. I—Schematic of the amplifier. American tubes are used through-
out, but meny of the design ideas differ from those in this country.
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Fig. 2—Bass-reflex baffle speaker enclosure.

A comparatively small core was used,
the laminations being not interleaved
but butt-joined, leaving a very slight
gap. Thicker wire than usual was em-
ployed, the secondary winding being in
two secctions to provide as complete
coupling as possible,
(Continued on page 493)




A NOVEL AMP

LIFIER

By 1. C. HOADLEY

The Cathode Follower System Is Used for High Fidelity

results of the war. Many cir-

cuits have for the first time
come inte common usc; among these the
cathode follower (See Radio-Craft, May
and June, 1937). This is a design in
which the load appears in the cathode
circuit. As the cathode swings with the
grid, the grid voltage appears across the
cathode resistance and since the plate
current also flows through this load, the
output appears across the same resist-
ance as the input. The circuit is, there-
fore, completely degenerative. This
means that its distortion will be ex-

CCELERATED research in the
A field of electronics is one of the

struction of a really good amplifier was
the expensive input and output trans-
formers necessary. Of course, a phase
inverter could be used in lieu of an in-
put transformer, but there was no sub-
stitute for a high quality output trans-
former. Second, good filtering and power
supply regulation had te be provided.
All in all, the cost mounted to a point
where the average experimenter had to
compromise quality to hring the cost
down to a reasonable figure.

Let us assume that we are going to
use a push-pull cathode follower in the
output stage of our amplifier. As
cathode followers have high input im-

pedance and low in-

INPUT 6J5

put capacity, it is
perfectly feasible
to use a phase in-
verter. First, be-
cause we may use
large values of
plate resistance in
the inverter to get
large swings and,
second, we do not
need to deliver any
power to the grids
of our cathode fol-

lowers. We require
only a voltage
swing, making an
input transformer
with a low second-
ary resistance un-

STV A
= < necessary.

Fig. 1—Output transformer of this amplifier

tremely low. Furthermore, its output
impedance will also be very low, in the
order of several hundred ohms. The
circuit has a gain of a little less than
one, but its input impedance is very high
and its input capacitance is very low.

These characteristics are significant
to the builder of a high-fidelity ampli-
fier. First, in the past, the prime thought
of one who was contemplating the con-

But what about
the output trans-
former? The output imnpedance of our
cathode followers is low. Therefore, our
output transformer will not have to
have nearly as high inductance as it
would for the conventional connection.
This high inductance is one of the fac-
tors which adds to the price of a good
output transformer. After all, the out-
put impedance of a pair of pentodes
with the conventional connection is in

is a power transformer.

the order of 10,000 ochms. Here we have
a circuit whose impedance is in the
order of 500 chms.

We find, therefore, that we can use,
for an output, an ordinary power trans-
former! The high-voltage winding is
connected to the tubes and the 2.5-volt
winding connected to the speaker voice
coil. The results, with a receiver pow-
er transformer as an output, are little
less than amazing. This means that for
two dollars or less we may have a good
output transformer. We may even use
what was the 110-volt primary for a
500-ohm winding. (It would be entire-
lv feasible to use the same type of
transformer for the power supply and
output.)

The output tubes, when operated as
cathode followers, should have a fixed
bias supply. A neat trick eliminates the
purchase of a power transformer with
a Inas tap, which would be more ex-
pensive. If a 1-ampere 6.3-volt filament
transformer has its 6.3-volt secondary
connected to the same 6.3-volt winding
on the power transformer which sup-
plies the heaters of all the tubes in the
amplifier, its secondary then will have
110 volts on it. This is rectified and fil-
tered and a portion of the voltage is
applied as bias on the output tube. Note
that the electrolytic filter condensers
for the bias supply are connected back-
wards; that is, the positive side is
grounded. This is because the bias sup-
ply output is negative. The voltage
should be in the neighborhood of 20 for
6L6’s. This should be obtained by ad-
justing R with the 6L6’s out of the
sockets and the power supply turned on.
The 6X5, of course, should be in its
socket and operating.

The speaker field is used as a choke,
although a 10-Henry 150-milliampere
choke could be used if a PM speaker is
available. Less filtering is adequate for

(Continued on page 510)

A front view of the amplifier, showing controls, jack and switch.
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Layout of the amplifier. The wide spacing of parts cuts down hum.
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RADIO DATA SHEET 334

ELECTRICAL SPECIFICATIONS

Built-in Loop Antenna
Electro-Dynamic Speaker

Set |

Antenna At

Model ET-066 1

ALIGNMENT PROCEDURE |

Watts 30 at 117 volts a.c.
Voltage ....105-125 a.c. or d.c.
| Broadcast Band 540 kc.-1620 ke.
Intermediate Freq. Lo.....455 ke,

Steps | Dummy | Generator | Set Gang
At

FARNSWORTH

MODELS ET-064, ET-065, ET-066
Six-Tube a.c.-d.c. Single Band Superheterodyne

TUBE COMPLEMENT

R.F. Amplifier . ... ..... 4557
Converter and Osc.. . ... .125A7
L.LF. Amplifier ... ... 6557
Det., a.v.c. and Audio. 12SAT7
Output ... .. ... 50L4GT
Rectifier ... . . . .. .35Z5GT

TABULATION FOR ALIGNMENT

|
Adjust Located | To |
|Obt.ain-

Set Volume Control For Maximum QOutput

[

To properly align this receiver, a sig- 2| | Znd. LF. X
ral generator calibrated at 455 ke, | 455 Ke ]X[lnlm_lim ‘ Tnmmersr ,;,I‘Op (;"l']Fr
600 ke, and 1500 ke, and an output I vo he. | Lapacily 1st. LE ranslorme
indicater are required. All adjust- 3 | 'I‘x:ir;lrr;efs!
ments should be made with the vol- | 100 MMF ! I Max.
ume control set for maximum volume. | | Output
keeping the signal generator output 4 1500 Ke. | 1500 Kec. Osc. On Tuning
as low as possible to prevent a.w.c. | ! ! Trimmer | Condenser |
&con and incorrect alignment. i

Cornect the low side of the signal . T - o l
aenerator to one of the wires found Ant. On Tuning
&* the rear of the set. The high side | g 1500 Ke. | 1500 K¢, | Trimmer | Condenser®

cf the signal generator is connected

=0

The loop should bo spaced ¥-inch 6

Check Pointer Calibration at 600 Kc,

*O)n models using gang condenser #26154, the antenna trimmer is located

on loop.
S5X 5% .88X% A0x J2X 75X 9% 300X .98x 10X
| [ 1600 KC RS a55KC 455 KC 455KC 400~ |ang 400~ =T
\ . | -
; 6SS7 125Q7 50L6GT
LEAMR  4g o WDETAKCISTAE| 01— OUTPUT
s i i

=y

600KC--13v |
IBOOKC=-lav |

, a0 |

I _05-;-200\,_}". | T AT VC
™ B— BLACK g - |CHASSIS GROUND
SW ON 2 30+—150v—>20 | -
ol o \ , LE455KC
|‘ FINISH LUG INDICATED ~ =— "*-_-'j' S0L6GT 6557  125A7 6557 125Q7
[ 8Y RED DOT 7V AC/DC DIAL OUTPUT RE  CONV. IF. DET,AVMC,ISTAFE

LAMP F o2

] | { BECWHA YEL A BR A YEL A BR A YELLOGW|
WIRING:BL:BLUE; RRRED = e L YEL W YEL A B LLE
GR=GREEN; WH:WHITF 35Z5GTrecr - 2R W & 27 78
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THE CRYSTAL FILTER

Part I — Putting a Crystal-Filter Set into Operation

EFORE a receiver’s crystal circuit
can be used effectively, some pre-
liminary experiments should be
made to set it up for crystal oper-

ation. The first step is to find the setting
of the beat frequency oscillator (b.f.0.)
pitch control at which the b.f.o. will be
at the peak crystal response frequency.
This can be found in either of two ways,
whichever works best with the particu-
lar receiver used. One method is to turn
on the crystal and the b.f.o., and then
swing the b.f.o. pitch control rapidly
back and forth. This can be heard best
when tuned to a frequency where there
is no signal. A plop or ping will be heard
each time the control passes a certain
setting. This noise is caused by the
erystal oscillating momentarily, and it
indicates when the b.f.o. is at erystal
frequency.

The second method is to tune the re-
ceiver to some frequency wheve there is
no signal, turn up all the gain, and turn
on the crystal and the b.f.o. Since the
noise coming through the receiver is re-
stricted to a very narrow band of fre-
quencies, it acts essentially as one signal.
Therefore, as the b.f.o. piteh control is
rotated, the pitch of the noise will seem
to change, The desired setting will be in-
dicated when the noise is brought to zero
beat. This procedure should be repeated

|’.
(@

el el

o

several times in ¢rder to establish the
correct setting as accurately as possible,
after which the setting should be noted
for future reference.

CHECKING RECEIVER ALIGNMENT

The next step is to determine whether
the receiver i.f. system is aligned to the
crystal frequency. The crystal is usually
ground for the nominal intermediate fre-
quency of the set, but it is entirely pos-
sible that the set may have been aligned
a few Kiloeveles off that frequency. This
has little or no effect on the i.f. per-
formance of the receiver, but it seriously
limits performnance when operating with
the crystal. To determine the conditions
of alignment, first set the b.f.o. pitch
control to the setting determined above,
then turn the b.f.o. off. With the crystal
off, automatic volume control off, and
receiver selectivity set sharp, carefully
tune in some AM signal. (A broadcast
station will do). Then switch the b.f.o.
on again and note the pitch of the beat
note. This piteh indicates the difference
between the intermediate frequency and
the crystal frequency. Repeat the pro-
cedure several times. If the beat note is
consistently more than a thousand cycles
or so, realignment is indicated if best
crystal operation is to be obtained.

If realignment is desired, it is, of

RADIO TERM ILLUSTRATED

Suggcested by: Ronald E. Rhodes, Englewood, N. J.

"A good resistor'
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course, important that it be undertaken
only with full knowledge of recommend-
ed procedure and adequate equipment.
After all, any receiver with a crystal is
likely to be a pretty elaborate piece of
equipment in the first place. As one sug-
gestion, it might be pointed out that the
beat frequeney oscillator, set as de-
termined before, provides a convenient
reference frequency at which to set the
signal generator for i.f. alignment.

PHASING CONTROL SETTING

The third and final preliminary ex-
periment is to find the setting of the
phasing control at which the erystal cir-
cuit is balaneced. Tune the reeceiver to
some frequency at which no signal is
received, turn off the b.f.o., and advance
all gain controls. If the receiver has a
selectivity control, leave it at its broad
setting. Turn the erystal on. Since an
increase in selectivity permits less noise
to come through the receiver, and since
greatest selectivity is obtained when the
crystal eircuit is balanced, the desired
setting can be found by simply adjusting
the phasing control until the least noise
is heard. This setting should be noted.

Once the receiver has been set up for
crystal operation, a few minutes of prac-
tice with a steady dependable signal will
serve to confirm the action of a crystal
filter as described earlier and will help
in determining the individual peculiari-
ties of the particular receiver involved.
Only a thorough familiarity with this
circuit will make possible rapid and ac-
curate adjustment under pressure.

Either a press telegraph station or a
broadcast station will provide a good
continuous signal. If a broadcast station
is used, the a.f. gain should be kept
maximum and the r.f. gain as low as
possible to minimize the amount of
modulation that will come through.

When a suitable signal has been se-
lected, turn on the b.f.o. and set its pitch
control to the setting determined above,
leaving the crystal off for the time being.
Tune the desired signal to zero beat.
then readjust the b.f.o. pitch control to
give the fumiliar beat whistle. Finally.
turn on the erystal eircuit and set its
phasing control to the balanced position.

This procedure would theoretically
bring the signal through at the peak
crystal response frequency; but since
the crystal selectivity is so sharp and
since the adjustments cannot ordinarily
be perfeet, it will be necessary to tune
the receiver a little to bring the signal
through.

Carefully tune the receiver only a few
hundred eycles cach way. The pitch of
the beat note will change, of course, but

(Continued on puge 497)
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.. zediomen! GREI Training Can Equip
You To Step Ahead of Competition

CREI Technical Home Study Training Prepares
You for the Secure radio Jobs that pay good money
for ability.

You can be ready to enjoy the security of an im-
portant engineering position and take advantage of
new career opportunities . . . if you prepare yourself
now.

Join the ambitious radiomen who are assuring
themselves of secure good-paying jobs with a planned
program of advancement made possible by CRE!
home study training in Practical Radio-Electronics
Engineering.

You can study at home—in your spare time—
develop your technical ability—increase your knowl-
edge to keep pace with important developments now
taking place in the industry.

Crei home study courses are constantly being
revised and kept up-to-date with the rapid develop-
ments in the industry.

CAPITOL RADIO Engineering Institute

HOME STUDY COURSES IN PRACTICAL RADIO-ELECTRONICS

Wil yoa Le keac{y?

CRE! Can Prepare You Now for
a Better Job and a Secure Career
in RADIO-ELECTRONICS.

and Gain the Confidence Born of

By adding CREI training to your present radio
experience you can safeguard your future and keep
pace with such new developments as U.H.F. Circuits,
Cavity Resonators, Pulse Generators, Wave Guides,
Klystrons, Magnetrons and other tubes. Are you
equipped to handle them? CREI is equipped to help
you, by providing the know-how and ability that
is required.

In our proved method of instruetion, you learn not
only how but why! Easy-to-read-and-understand
lessons are provided well in advance, and each student
has the benefit of personal guidance and supervision
from a trained instructor. This is the basis of the
CREI method of training for which many thousands
of professional radiomen have enrolled since 1927.

Act now. Get un-
derway today! It
costs nothing but a
moment’stimetosend
for complete details
—without obligation.

* WRITE
TODAY for
FREE
BOOKLET

"Your Opportunity in the
New World of Electronics”

If sou have had Dprofessional or

ENGINEERING FOR PROFESSIONAL SELF-IMPROVEMENT teur experlence—Iel us prove to
sou that we hive something you need

to dualify for a better radio job. To
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Edited by ELMER R. FULLER

WORLD-WIDE STATION LIST

HE Voice of the Andes, HC-JB, 12:10 to 12:45 pm. Other Australian 9:00to 9:30am VIC§ 9615 to Asia in
lfn Quito, Ecuadfotl;, h(ais CO_mpleteg transmissions are as follows: 9:00to 9:30 am VLA  17.28 ;_ogl_Ahsia in
ourteen years of broadcasting, an inglish
is celebrating by adding another 1:00to I1:40am VLG3 11.84 {-_o ’ll“ahiti in 9:00to 9:30am VLG 958 Eﬂgu?h“a i
{)rarllgrg(i)tger ttot its equxpmgnt-_l'lr}gls wilé 1:00to 1:40am VLC{ 15.315 ?re"cq;lnhm in 10:15tol0:45am VLGS 1188 to Lritain in
e 10, watts power and will be use - rench . 10:15t010:45am VLCS 7.28 to Britain in
in the 31-meter band. When transmis-  1:50to 2:25am VLGS 1184 %’nglgﬂ‘““ n ) English
sions were started there in 1934 they  1:50to 2:25am VLCY 15315 to Britain in 10:15to10:45am VLA 9.68 {0 utitain i
covered only the nearby territory, Using 53040 2:55am VLGS 11.84 e an in  5:30to 6:00 pm VLC4 15315 j:pn;::ein in
one transmitter in one language and a Y Japanese .
staff of three. At the close of 1945 they  2:5to 3:30am VLA 152 ﬁpaﬂ:;f" m C n M . bei
were using six transmitters requiring a  2:55to 3:30am VLC2 .68 50 Japan in : IZFX 9'(’:‘10 ontreall ;s ,':;’lwa o m%‘
. B apanese eard on 9.610 megacycles wi ower
Etaﬂ‘ of one hunfhed people, and cover 3:10to 3:55am VLG LL76 te New Caledo- o 7500 watts. It is operated by the
ing the world with fourteen languages. nia in French . . . .
The number of programs monthly has 4:90to 3:00am VLG3 1171 te tlllel:’aciﬁc in Canadian Broadcasting Corporation
. Englis o 3
increased from 30 to 600. They are heard  4:00 to 5:00am VLC6  9.615 to the Pacific in  With studios and offices at 1231 St.
best on 12.5 megacycles, and in the G English Catherine Street, West. Reports sent to
. i ) 5:00to 6:45am VLG3 ILTI to Asia in Jap- i
morning on 15.2 me¢ with 1000 watts anese.  Chinese, them will be' acerO\vledged.
power. At night they may be heard on :-n;:hl-m.uhMalny A transmitter in Palestine has been
. n C . .
9.9 and 6.2 mc with 1000 watts each. 5:00tc 6:5am VLCE 9.615 to Asia in Jap- heard on the cast coast on 6.1356 mega-
Ten thousand watts power is used on 19:57{4_}‘0";1"6;?9- cycles. Jerusalem has been reported
12.5 me. and Duteh ¥ heard on 6.790. Both of these carry the
VLC5 is now heard to eastern North  7:00to 7:30am VLGS IL84 }:y Asi: l_inmlylr}al- same program, and have been heard at
D and Englis f .
America on 9.54 megac'ycles at 8 t0 .54 9:00am VLG3 117! to Asia in various hours fromn 10 p.m. to 1:30 am.
8:45 am, to western North America French CNR3 in Rabat, French Morocco, has
over VLG4 on 11.84 and VLCG6 on 9.615 7:45tc 9:00am VLCé 9.613 ;'lo Ahsiu in been heard on 9,095 around 4 p.m.
renc.
me, from 11 to 11.4.5 am, over VLC7 7i45to 9:00am VLA 798 to Asia in .All schedules are Eastern Standard
on 11.84 me and VLG3 on 11.71 mc from French Time.
Freq. Station Location and Schedule Freq. Station Location and Schedule Freq. Station Location and Schedule
2500 WwV WASHINGTON, D, C.; U. S. Bu. []3.400 YVSRW CARACAS VENEZUELA; 5:30 am || 3500 COCX  HAYANA CUBA: heard evenings.
reau of Standards, 6 pm to 8 am. to 10:30 p 3510 YVSRC BARQUISMETO VENEZUELA; 6 to
2.880 GRC LONDON, ENGLAND 3.420 YV2RC MER!DA "VENEZUELA; & to 9:30 9:30
3228 HDZ RlOBAMBA ECUADOR; Thursdays, 3.530 YVSRS CARACAS VENEZUELA; 5:30 am
1440 YVIRU  MARACAIBO, VENEZUELA; 7 to fo 10:30
3310 YVIRO TRUJ!LLO VENEZUELA; § to 9:30 9:30 pm. 3914 ZQP LUSAKA RHODESIA; 10:30 am to
3450 YV4RP  VALENCIA, VENEZUELA; 8 to 9:30 I p
3,340 YUD3 DELHI. INDIA; 11 fo [1:45 o pm. 31935 HCSEH  CIUDAD CUENCA ECUADOR; &
3370 YVIRT MARACAIBO VENEZVELA: 530 |[3.480 YVaRQ  PUERTO CABALLO, VENEZUELA: to 10:30 p
5 to 9:30 pm, 4,040 PONTA BEL GADA, AZORES; 4 to
3.380 YVSRY CARACAS "VENEZVUELA; 9:30 am |[3.490 YV3RS BARQUISMETO VYENEZUELA; 4:30
to 10:30 p to 9:3 4.105 HCJB ouno ECUADOR; & to 10:30 pm.
3.390 YV4RK MARACAY VENEZUELA; 6 to 10:30 |[3.500 YVSRX CARACAS VENEZUELA; 6:30 am | 4600 HHCA  FORT-AU- PRINCE HAITI; 7:30 to
pm. to 10:30 pm. 9 am; § to 9:30 p
4,750 YVIRY MBARACMBO VENEZUELA 6 to
4760 YVSRY LA GUAIRA YENEZUELA: § to
/o\ 4.770 YVIRY cono "VENEZUELA; 4 to 10 pm.
( 4780 YV4RO VALENC!A VENEZUELA 4:30 to
( \ kW} y ?AD]OS 4785 HJAB BARO&ASNOWLLA COLOMBIA; 5
to |
) 4810 YVIRL MARACAIBO VENEZUELA; 6:30
0 'Y REPAIRED
4815 HJBB CUCUTA FCOLOMBIA; § +o 10 pm.
4.825 HJED CAL!, COLOMBIA: 7 to Il pm.
4840 YVIRZ VO'LERA VENEZUELA 430 16 9:45
4855 HICA  BOGOTA, COLOMBIA; 6 fo 10 p.
4,865 qBELEM BRAZIL; S to 7 pm; 8 to
4.880 HJFH IISRMENlA, COLOMBIA; & am to
pm.
4890 YVSRM %A]%ACAS, YENEZUELA; 530 to
10:30 pm.
489 HJCH BOGOTA, COLOMBIA; & to 10 pm.
4920 CR7B0 LOURENCO MARQUES, MOZAM-
BIQUE; Sundays, || am to noon.
4920 YVSRN I(‘i)ABRACAS YENEZUELA; 6 am to
4925 HJAP CARTAGENA COLOMBIA 5 am
to | pm: 5 to 10 p
4.945 HJCW sOGOTA COLOMBIA; 645 am to
1:15 pm; 4 to & pm; 7pmfo 1:15
am.
ala ! 4,970 YQSLO  NAIROBI, KENYA: noon to 2 pm.
2 ,...Eh-"" /|| 4sss HICO eoesou“commm 10'am fo 3
-m pm: 5 to
i x W; | 4.965 HJAE CARTAGENA COLOMBIA: 4 to
: . 4.965 Aoolg) AaAnA ETHIOPIA: 11:30
am to 12:3
4975 HJIAG BARRANQUILLA COLOMBIA; 9

Suggested by: Robert Gardner, Washington, D, C.

S5 a0 must be gas filled tubes!"
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TYPE BT INSULATED AMetallized RESISTORS
TYPE BW INSULATED Wire Wound RESISTORS

.« . the perfect combination for speedy, dependable servicing!

Almost any piece of carbon is a “resistor’’. But a really good resistor,
scientifically designed to meet every requirement of exacting radio and
other electronic servicing, is something else again. For example, users
of the famous Type BT have found that IRC's exclusive Metallized
filament-type construction is a far cry from ordinary resistors. Since the
beginning of Radio, this unique design principle has made possible far
greater stability, more rugged construction and complete dependability
in a very compact, low-cost unit,

Now, two new BT types, the BTS and BTA, are available. Designed
to meet all the exacting requirements of modern servicing, they are con-
servatively rated at % waut and 1 wau, respectively, and incorporate all
the excellent characteristics of older, larger types in a much smaller,
more convenient size.

For greater stability and all-around efficiency in the lower ranges, the
IRC Type BW Insulated Wire Wounds are recommended. A stock of
these units and the Type BT in assorted ranges and wattages give you
the ideal combination to solve almost any servicing problem.,.
quickly and profitably.

The Resistor You Need ... When You Need It !

Your local IRC Distributor now has quite complete stocks of BT's and
BW's, in standard RMA ranges, ready for you. You'll find him a depend-
able source (and a very cooperative guy) for all of the IRC products
shown on this page. He'll also be glad to give you your
copy of IRC Service Catalog #50.

FOR BETTER-THAN-STANDARD QUALITY

S 7e O

INTERNATIONAL RESISTANCE (O.

Dept. 25-D 401 N. Broad Street, Phila. 8, Pa.

Makers of more types of resistance units, in more shapes, for
more applications, than any other manufacturer in the world.

y b
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AUDIO OSCILLATOR
This circuit may be used as an audio
signal generator or as a code practice
oscillator. Almost any type of triode or
pentode can be used. I found that a 6C6
works well.

B-—

Any center-tapped iron-core coil will
work. I wound 700 turns of wire on an
iron core, center-tapped for the B lead,
and it gave very good response. The size
of wire ean vary bhetween 28 and 34.
The B voltage may be any value between
65 and 250 volts. The filament voltage
may be taken frem a small transform-
er or through a line-cord of the cor-
rect ohmage. The tone is varied by
means of the 500,000-ohm variable re-
sistor. By using different-size cendens-
ers in the grid circuit, almost any audio
frequency can be generated.

Don KEETON,
Grant, Alabama

6F7 RECEIVER

This set uses a 6F7 as a detector-am-
plifier. It has enough power to operate a
small magnetic spcaker on the more
powerful station. The coil can be hand-
wound on a cardboard form, 1% inches
in diameter.

AUDIO TRANS.

= 5’-"“."1 * RFC Il
[ ~250unF I"""'l .000759.

“
o

soryRws | 70 roRnS

B+ A+
22.5v. 225F95v.

yA-
6-
Using a good ground and a piece of
wire about 8 fect long as an antenna,
this set has brought in stations up to
1000 miles away at night with as much
ease as if tHey were locals. A word of
caution—it has been my experience that
the tube should not receive the normal
gix volts on its filament as this will
weaken reception.
BiLL SINK,
Detroit, Mich.

(Probably taking a few turns off the
tickler would be as effective as reducing
the filament voltage in improving recep-
tion. A cathode resistor and condenser
of 5 uf or more might improve the audio
stage.—Editor)
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EFFECTIVE DETECTOR

This is just another variation of the
well-known voltage doubler circuit ap-
olied as a detector. If the .0005 con-

PAY -

: 1R TRANS 6HE T
I 800 [
.Fl' W AUDIO
4 GRID
25
+l- F DioDE
1ETUBE B LoaD
PLATE = 3 !

densers are increased in size it may in-
crease the gain but the highs will be re-
duced if these condensers are of too
large a value. If less a.v.c. action is
needed, the a.v.c. may be cbtained by
tapping the diode load resistor. The
other components are the same as in the
usual diode eircuit.

KENNETH LOEWEN,
Hillsbore, Kansas

TWO-TUBER

This little two-tube set was adapted
from a circuit by Mr. Connatser in the
March, 1945, issue of Radio-Craft. A
6F7 triode-pentode is used instead of
the 6J7 pentode.

The fixed con-

(The set looks like a good little re-
ceiver, though similarity to Mr. Con-
natser’s hookup is hard to find. That re-
ceiver used a single 6J7 as r.f. ampli-
fier, detector [using the suppressor as
diode] and audio amplifier, also sup-
plying a.v.c., which would seem very
desirable on the present zero-bias r.f.
stage. Experiments with a cathode re-
sistor on the 6F7 [the 1-megochm grid-
leak and volume control being returned
direct to cathode] might lead to a more
efficient cireuit.—FEditor)

R.F. REGENERATOR

The diagram shown is of a set which
I reeently constructed and which works
very well. Unusual features are regen-
eration in the second r.f. stage (not the
detector), the method of securing regen-
eration and the use of an untuned de-
tector stage. The latter was decided
upon because a diode detector instead
of the second r.f. stage would load the
tuned circuit and reduce the selectivity.
For a given value of R6, use the small-
est condenser at C7 which will just per-
mit oscillation over the entire band.

The coils were taken from an old TRF
set and the feed-back coil was inserted

denser C5 is used  .000365EACHS /o o .
as a special coupler e
between the prim- g o
ary and secondary RO0 = |.H
of the r.f. coil. I s /‘ f
used a .000075 uf, e i x
but it gives a little _TRANS E
too much coupling ’ { '_?,ooo -]
and tuning is very ; AT <onue E
critical, breaking # 3 il &} 30\'- n
inte oscillation if T — R N G | i
the antenna tuning NIv.AC-DC ® e 31| cwoxes
condenser isn’t set + Rk - wai

right. The sensi-
tivity and selectivity of the set is
very good. I can get a number of
distant stations during the day with
good volume. A phono attachment was
added later, as shown.

J. K. PALMER,

Mouth of Keswick, N. B.

6SK7

/ oo W
! SMEG) = !365.;.&5.5/ L5

Rl 7 it

inside the primary winding. The feed-
back coil is approximately 20 turns. Th:
point of oscillation varies very slight's
over the entire band. Component values
are all listed on the diagram.
CapPT. VAUGHN G. Lavman,
Wendover, Utah

-

To PM SPEAKER=J U}

QUTPUT TRANS

CH.=250 pH
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MOST -
OFTEN-
NEEDED

DIAGRA

il

RADIO

4 Out of 5 Diagrams
You Will Ever Need

Find radio faults quickly.
Make the needed repairs in
any radio. Save Lime on every
job. This larre, new and in-

1942 NEW,

BARGRS OF re MO FOFOLAD EIBVICT (LLCAAMD.
s e s s . o b

ment parts [i

Clearly printed eircuits, all

-0\ =\

1941

expensive diafram manual serviceman for many vyears, author, and teacher. s
}x;: ltg:zcarrc&{:t go:ezerytpo?ua- Be 5l ;zxpen irg fadio servicing; simplify your 200 Phileo, R.C.A,
adio set. 4 out o work, es 11 3 Only veamttcisn o e i
diagrams you will ever need “ pas terlE inches. Only Zenith, Sears, GE;
are included. Let thi(s/ important manual give you | Emerson, Belmone,
over 80% of al!l 1940 circuits You will i
WITH ALIGNMENT DATA 1 940 ever need, aequaint you with new devel- Detrola Radlo’

g

POPULAR, LOW-PRICED MANUALS

These easy-to-apply, inexpensive man-
uals will help you repair radios faster.
This volume covers 1941 models, with
alignment data. I.I'. peaks. and replace-
sts. Compiled by M. N. Beitman, radio

Most Popular
Models Made by:

Fada, United Mo-

opments, train you to service quickly

data, parts lists, serviee hints aro
the facts You need to speed up
all radio servicing. Repair radios
qulekly and properly—foilow tho
factory Instructions given in theso

Masd O - Nerded
1941
RADIO

manuals. 351 models of 40 largest
mannfacturers. 192  fact packed

pages. Larke glze. 8% Szoo

DIAGRAMS

A S 1o e

x 11 in. Manual style e
bindlng. \Well printed.

Prico postpaid. ouly

g, S

and efficiently millions of sets.
Data on F.M., portables, record-
ing, etc. 417 models of 43 manu-
facturers. 208 pages. Net price. .

grams vou need. Circuit

1939 data. hints and infor-

tors, Westinghouse,
Arvin, Majestic,
Stewart-Warner,
Admiral, Delco,
Stromberg-Carlson,
Western Auto,
Sparton, Motorola,

$900

Another handy manual
of the most popular dia-

" Other Practical Radio Man'uals

Wards, Gamble,

and many others.

""RADIO & ELECTRONICS COURSE
53 LESSONS — 3 VOLUMES IN ONE — LARGE SIZE

New home-study course covers every topic of radie repairing,
theory and electronics. Brush-up on radio fundamentals, use the
service case-histories, follow the practical hints, get ahead in radio.
Volume 1 contains 13 lessons on Fundamentals of Radie. Volume 2
has 9 large lessons on Receivers, Transmitters and Testers. Volume
$ covers all electronic topies and radio servicing in 31

lessons, All 53 lessons, of course, supplied in one extra s 95
large manual, 8% x 11 in., wt. 8% |bs. Price complete T
{for all lessons

% STEWART-WARNER MANUAL . . . 50c¢
% ARVIN DIAGRAM MANUAL . . . . 50c
% GENERAL-ELECTRIC MANUAL . . . 50c

64 pages of popular cireuits. Size: 5% x 812 inches

PRACTICAL RADIO MATHEMATICS

Introduces and explains the use of arithmetic and
elementary algebra in connection with units, color
code, meter scales, Ohm’s Law, alternating cur-
rents, ohmmeter testing, wattage rating, circuits
series and parallel connections, capacity,

inductance, mixed circuits, vacuum tubes,
See Your Radio Jobber or Send Coupon —>

PRACTICAL [
BRADIO MATH EM ATICS [}
Smary wre v e

curves, the decibel, etc., ete, and has
numerous examples. Price, postpaid, only

Supreme Publications

PUBRILISHE

S OF RADIC BOOKS, MANUALS, AND DIAGRAMS

RADIO-CRAFT for APRIL, 1946
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Compiled by
M.N. Beitman,
radio engineer.
teacher, author
& servicemun,

mation are time-zavers and money-makers for

easier service work. Why try to get

along without helpfu! diagrams? 200

of diagrams of 39 makes. Only ... e

1926- 1938 ume of the series. Will

pay for itself with the

popular cld timers. Save hours on every job. 427 diagrams

of the most serviced radios of this period, with
8% x 11 inches. Sold with a money 3250
back guarantee. Price, postpaid, —
Be ready to make repairs in minutes in-
stead of hours. You will be called upon to
to-use manuals. Tackle each job with the
needed help found on every page in these
in diagram books. Send your order today.
Use these manuals this week.

vou, Let these diagram manuals guide you to
Use this volume with 192 pages
The most popular vol-
time saved during the first day of use. Includes all the
parts lists and alignment information. 240 pages,
SAVEHOURS ON EVERY JOB
fix hundreds of models listed in these easy-
handy service manuals. Greatest bargain
P e e Y e o e T S S 5 e ] e e T S B (S ' e Y Yoo

1

i NO RISK TRIAL ORDER COUPON .
—_— — —
1 SUPREME PUBLICATIONS 9S. Kedzie Ave., Chicago 12, ILL. 1
: Ship the fellowing manuals: (Money hack guaranteed) :
100 1942 J 1941 0 1940 1 1939 [ 1926-1938 1
: 0 Radio & Electronics Course 3 Stewart-Warner O Arvin :
1 7] General-Electric Manual [J Radio Mathematics ]
1 1
1 O 1 am enclosing $............ gend postpaid. 1
1 L}
] O Send C.OD. 1 am enclosing &, ........... deposit, []
1 1
§ NOmell gt ® mbdmibad o pebsiieib o - drirg b b Faorrens e Wi i 4 BoSBo o p——— ()
1 1
B Bddregsd .. e prveinl: - i el STy AP I - o B s [ |
] {Use Coupon or Write Order in g Fetter) 1
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LIFE-EXTENSION

BY THE GRAM

Cruciat links in every wire and radio
system are paper capacitors — rolls of
impregnated paper and metal foil. At
least one is in every telephone — and
more than 100 million are in the Bell
System. A single failure can sever a
telephone call, put a costly line out of
service. So finding out how to make
capacitors stand up longer is one of the
big jobs of Bell Telephone Laboratories.

All-linen paper was once the pre-
eminent material. Then wood pulp
was tried - and found to last longer

482

under heat and direct voltage. But
why? Something in the wood was
helping to preserve life. What was it?
Ultra-violet light, delicate micro-
chemical analysis and hundreds of
electrical tests gave a clue. Researchers
followed it up—found the answer by
treating the impregnated paper with
anthraquinone—a dye intermediate. A
mere pinch of the stuff prolongs capaci-
tor life by many precious years.
When war came, great quantities of
capacitors were needed for military

RADIO-CRAFT for
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equipment, where failures could cost
lives, lose battles. The Western Elec-
tric Company, manufacturing for the
Bell System, willingly disclosed the
life-preserving treatment to other
manufacturers. Today in communica-
tion capacitors, the new “life-extension”
is helping to give more dependable
telephone service.

Day by day, resources of this great
industrial laboratory are being applied
to perfect the thousands of components
which make up the Bell System.

BELL TELEPHONE LABORATORIES EXPLORING AND INVENTING, DEVISING AND
PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE.

APRIL, 1946



PLEASE PLACE YOUR ORDER WITH YOUR REGULAR RADIO PARTS JOBBER. IF YOUR LOCAL
JOBBER CANNOT SUPPLY YOU, KINDLY WRITE FOR A LIST OF JOBBERS IN YOUR STATE
WHO DO DISTRIBUTE OUR INSTRUMENTS OR SEND YOUR ORDER DIRECTLY TO US.

e Hew Model CA-11
SIGNAL TRACER

Simple to operate . . . because signal infensity
readings are indicated directly on the mefer!

Essentially "Signal Tracing” means following the signal in a radio
receiver and using the signal itself as a basis of measurement and as
a means of locating the cause of trouble. In the CA-11 the Detector
Probe is used to follow the signal from the antenna to the speaker
— with relative signal intensity readings available on the scale of
the meter which is calibrated to permit constant comparison of signal
intensity as the probe is moved to follow the signal through the
various stages.

4

E

‘The Model CA-11 comes housed in
a beautiful hand-rubbed wooden cab-
inet. Complete with Probe, test leads
and instructions. ... oo ceeeueee Net price

Features:

+% SIMPLE TO OPERATE — only 1 connecting cable —
NO TUNING CONTROLS.

Y HIGHLY SENSITIVE — uses an improved Vacuum Tube
Voltmeter circuit.

% Tube and resistor-capacity network are built into the
Detector Probe.

% COMPLETELY PORTABLE — weighs 5 lbs. and meas-
ures 5" x 6" x 7",

*

Comparative Signal Intensity readings are indicated
directly on the meter as the Detector Probe is moved to
follow the Signal from Antenna te Speaker.

Y Provision is made for insertion of phones.

Ve Mew Model 50
TUBE TESTER

Specifications:

® Tests all tubes up to 117 Velts
including 4, 5, 6, 7, 7L, Oc-
tals, Loctals, Bantam Junior,
Peanut, Television, Magic Eye,
Hearing Aid, Thyratrons, ||
Single Ended, Floating Fila-
ment, Mercury Vapor Recti-
fiers, etc. Also Pilot Lights.

® Tests by the well-established
emission method for tube qual-
ity, directly read on the scale
of the meter.

® Tests shorts and leakages up
to 3 Megohms in all tubes.

@ Tests individual sections such
as diodes, triodes, pentodes,

SPEEDY OPERATION etc., in multi-purpose tubes.

assured by newly designed ro- ® New typeline voltage adjuster.

tary selector switch which re- ~® NOISE TEST: Tip jacks on

places the usual snap, toggle, front panel for plugging in

or lever action switches. cither phones or external am-

The model 450 comes complete plifier will detect microphonic

. O 3 tubes or noise due to faulty
with all operating instructions. elements and loose internal

Size 13"x12"x6”. 5 u connections.
Net weight 8 lbs. 539 ® Works on 90 to 125 Volts 60

Our Net Price...—.. Cycles A.C.

The Wodet PB-210
MULTI-METER

Features:

Y SPEEDY!
+ PUSH-BUTTON OPERATION!

Measures:

% A.C.Volts  J High

% D.C. Volts Resistance

% D.C. Current K Low Capacity

% Low + High Capacity
Resistance Y Decibels

Specifications:

s A.C. VOLTAGE RANGES: 0 to 10/50/250/500/1000 Volts
s D.C. VOLTAGE RANGES: 0 to 10/50/250/500/1000 Volts
s OUTPUT METER RANGES: 0 to 10/50/250/500/1000 Volts
4 D.C. CURRENT RANGIS: 0 to 1/10/100 Ma. 0 to 1 Amp.
2 CAPACITY RANGES: .0005 Mfd. to .3 Mfd. .25 Mfd. to 100 Mid.
3 DECIBEL RANGES: —10to +15; +10to +3s5; +30t0 +535
4 RESISTANCE RANGES:
0 to 2,000/ 20,000/200,000 Ohms. 0 to 20 Megohms

Model PB-210 comes housed in hand-rubbed oak port- $ 15
able cabinet, complete with cover, self-contained bat-
tery, test leads and instructions. Net Price.......

SUPERIOR INSTRUMENTS CO.
Dept. R 227 FULTON ST, NEW YORK 7, N.Y.
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AUDELS REFRIGERATION &

AIR CONDITIONING GUIDE ,......$4

New from Cover to Cover—1280 Pages, Fully IMue. Covering basic
inetples, servi '+ Oporation & ir of h
Ed-l.rhl tdrumenunn & alr condmr:gl.n;. 0A Fold eniag oommsrcl.llm&-

0ld mine of essentl
Dortant facts for engineers, servicemen, mopmeg & users, staentisl

AUDELS SHEETMETAL
PATTERN LAYOUTS. ... . ......... .$4

Developed by Experts for 8h t Metal Workers, echans
fes. A Practical Emryclopedle: in lf.!. Sae‘:';nm.'lll‘z?ou‘ Mep & Modhen
Pages—350 Layouts—1600 Illustrstions, 1001 Key Facts. Fully jn-

Your layoul problems. Covers all

dexed for ready reference {n snswerin
phases of gheet l:cetl(‘?lllr:"k including Pattern Cutting, Pattern Develop-

ment & Bhop
AUDELS SHEETMETAL WORKERS
HANDY BOOK.....................81

Practical inside Informatfon, Fundamentals of Sheet Metal W,
Dages. Fully {ilustrated, 11 sactions. Clearly written, Essential &",‘.,.308,’3
tant facts, figures, pointers In everyday language. Ready Iteference Index,

AUDELS WELDERS GUIDE. ... ... .$1

A concise, practical text on operation snd malntenance of
tmachines for ail mechanics. Over 400 pages, fully ﬂluntrnged.“(l.‘o?:;gl:ﬁ
methods of electric and acetylene welding including airplate work.

AUDELS ANSWERS
BLUE PRINT READING.............$2

For Mechanics & Builders. Cevers all types of blu int reading in-
cluding ship & alrplane, $76 Dages, fully illuurue«frlsewr.“co;gleu.

AUDELS NEW MACHINIST &
TOOLMAKERS HANDY BOOK... ... $4

Covers modern machine shop practlcs in all its hranches.
books 1n 1. N fo curer. Tells Bow o p g Pactical

New from cover
Ingexed.
hiscle 2=l Frin: Wogiing &
athematics for Machinlsts. 4—Shop
Physics. 5——How to Use the Slide Iule. 6¢ chapters. Easy to read
understand. A shop companion that answers your ammlmu.y 4nd

AUDELS MATHEMATICS
CALCULATIONS FOR MECHANICS $2

Mathematices for home 8tudy Or reference, 700 Dages, 550 1llustrations,
Practical mathematlcs from beginning, How o §gum correctly. New,
as¥. correct methods covering a complets review. Illustrated & Indexed.

AUDELS AUTOMOBILE GUIDE. . ......$4

A practical qulck ready reference book for aute mechanics, service men,
operators & owners. Explains theory, construction and gervicln of mod-~
€rn motor carg. trucks, buses & autd type Dlesel engines. 1550 pages,
fully dliustrated. 55 chapters. Indesed. A gtanderd book for Mephasie

AUDELS DIESEL ENGINE MANUAL. .. .$2

A practical, concise treatise with Questlons gnd answers on the theory,
opberation and malntenance of modern dlesel engines ineluding General
Motors 2 cycle Dlesel. 384 pages, fully litustrated, fexlble binding.

pocket size. All details plainly brought out, this book 13 Of extreme valis
to engineers, oDerators & estudents.

AUDELS SHIPFITTERS HANDY BOOK.$1

288 pages of information, instruction, Dictures & reference charts, toe
gether with many short cuts & trouble savers for shipfitters in their work.

AUDELS RADIOMANS GUIDE. ... .. ..

A key to the practical understanding of radlo Including Frequency Mod-
ulation, Televislon. ele.. Alreraft & Marine Radlo. For radio engineers,
gorvicemen, amateurs. 772 pages. 400 lllustrations & Diagrams. Photos.
Hevlew Questlons & Answers, Reference Index. Authentic, clear. concise.

AUDELS MECHANICAL DICTIONARY.$4

950 pages. Over 17.000 new gnd standard mechanical terms, words,
Dhrases. tables. formulas, helps, hints, short-cuts and practical guggos-
tions. The right word when needed most.

AUDELS HANDY BOOK OF
PRACTICAL ELECTRICITY.........$4

For maintenance engincers, electricians & all electrical workers. 1440
Pages, 2600 1llustrations. Covers Important electrical {nformation in
handy form—Iincluding Marine Wiring, Itadlo Principles, Welding,
Fully indexed. The Ley to a Dractical understanding of electricity.

AUDELS CARPENTERS & BUILDERS
GUIDES—4 Vols. ...................$6

A Dractical {llustrated trade assistant on modern construction for car=
penters, jolners, bullders, mechanics and 811 Woodworkers. 4 vols., 1600
pages. 3700 {llustrativns, fexible covers. Each volume pocket size. Sold
geparately $1.50 a vol.

AUDELS PLUMBERS & STEAMFITTERS
GUIDES—4 Vols. . . . _. ceee.... 96

A Practical Trade Assistant & Ready Reference. Ezxplalning in plain
language & by clear 1llustrations, dlagrams. charts. Rraphs, Dlctures the
principles of modern plumbing practice incliding Marine Llpe Fitting
and Alr Conditioning. 4 Vols.—1670 Pages—3643 Dlagrams. Each
Vol. Pocket Size. Sold Separately $1.50 g Vol,

AUDELS WIRING DIAGRAMS ....... .$1

210 Pages. Tllustrated. Gives bractleal facts on wiring of electrieal apDa~
ratus. 1t explains clearly {n slmple lansusge how to wire II)PHIIII.IS ror
practically all fields of electricity. Each dlagram is complete & seif-
explanatory. A Highly Endersed ’ocket Companion.

AUDELS ELECTRIC DICTIONARY.....$2

For Every Worker Who Ias To Do With Electrlcity. Enables Sou to
understand and explain electrical problems, Defines more than 9000
words, terms & phrases in plaln, unmistakablo language, compiled with
accuracy & thoroughness. Alphabetleally arranged, referenco jndef.

AUDELS MILLWRIGHTS GUIDE. .. ... $4

Practical up-to-date Informatlon on Plant Installatlon, Operation and
Malntenance. 1200 pages completely illustrated, fully indexed. 1000
faets &t Your fingertips in 6 convenlent gections with ready reference.

GUETHS MECHANICAL DRAWING. . .$1

A Coneise Drawing Course. 150 pages, 50 plates. A complete instructor &
relerence work. Gives many helpnl bints & suggestions on How to Draw.

AUDELS ELECTRONIC DEVICES......$2

Tells What You Want to Know About Electric Eve. Easily Understood.
Covering Dhoto-électric cells & their applications. Amplifiers, iHumination,
r ies, voltage, Dh 1L tubes, Ohm's Law, wiring diagrams. etc.

AUDEL, PUBLISHERS, 49 W.23 St., N.Y.
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ONE RADIO PER ROOM? |

A NEW concept of the market for
home radios is revealed by Frank
Mansfield, director of Sales Research,
Sylvania Eleetric Produets, Inc. He
points out that the number of radio famn-
ilies has generally been considered thel
key to market saturation. Market
studies by Sylvania Electric clearly in-
dicate a tendency toward the increasing
use of radios in many different rooms in |
cach radio home. “This trend,” says
Munsfield, “makes it evident that sales
managers should begin to think more
of the mumber of rooms in homes when
they are thinking of the market poten-
tials for home radios. If they do, they
may find their market saturation points
increased two to five times.”

The public has not changed its mind
to any great extent regarding the type
of set it intends to buy, he said, adding
that about 3877 of the radio listeners |
still want console eombinations; 34%
want consoles and 207z want table

models. Less than 5% want table com- |

binations, midgets or other types.
Emphasizing that this is not a predic-
tion of what the public will buy, he de-
scribed these figures as “an impartial
reflection of what people say they will
buy.”

About three quarters of the people
who intend to purchase radios have al-
ready decided how much they will pay
for their sets. The trend is markedly to-
ward the larger sets in the higher price
ranges. More than 5096 say they will
pay $100 or more while less than 10%%
say they plan purchases of less than
850. These price ranges cannot be taken
as an indication of actual prices but
that they were the prices the public now
has in mind.

It is necessary to be cautious, as ex- |

perience with other surveys has shown
that many things may happen to change

peoples’ minds or their buying ability. |

Properly and conservatively interpreted,

however, these surveys may have con- |

siderable value.
Slightly more than half of the new

sets will be sold to replace old sets while |

about 4044 will represent additional sets
for use in some other part of the home.
This trend scems to indicate that the

sale of home radios has not even begun |

to reach the saturation point, according
to Mr. Mansfield, who pointed’ out that
a surprisingly large number of radios
are used in other locations than the liv-
ing room. Today the living room ac-
counts for 567 ¢ ; bedrooms 21% ; kitchen
and pantry 129 ; and all other locations
about 11%.

Nearly 60% of all new radios will
probably be sold through radio, depart-
ment and furniture stores and sales will
follow the prewar pattern rather close-
Iy, About 82.39¢ of those who plan to
buy a new set for replacement plan to

trade in the old one. About a third of |

them say their purchase will depend on
a good trade-in allowance. Only three
out of ten have decided what brand they
will buy. The public says it wants 80%
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COMPENSATED TONE CONTROL

The volume of my phonograph am-
plifier dropped as the tone control was
adjusted for greater attenuation of the
“highs.” In the hookup, as shown in “a”
it will be noted that the two controls
are in parallel with each other. Since
this position is especially effective (for
removing needle secratch and other rea-
sons) I did not want to change it, and
devised the compensating circuit shown
in llb‘l,

Now, when I increase the “high” at-
tenuation with the tone control, it auto-

= 5
P .05 &
e
) 300?(
VvOL.,
TONE CONT.
ISTA.F
A BEFORE TUBE

B AFTER

matically increases the amount of re-
sistance between the center arm of the
volume control and ground, in effect
turning up the volume control and in-
creasing the voltage input to the first
tube of the audio amplifier. The ordin-
ary volume control adjustment sets the
general volume level, of course.

Values of the circuit were as shown
in the diagram. It is possible that a spe-
cial job with resistance and capacity
values chosen for an exact balance
might give more perfect compensation,
but those given worked very well.

Roy G. LouGHARY, R.T. 1/c,
Stanfield, Oregon

HEADPHONE ADAPTION
For humless headphone reception
from an a.c. radio, try connecting the
phones in the power tube input circuit
instead of the output. Quality will be

OUTPUT TUBE

better and volume loud enough for all
practical purposes.

In some cases it may be found even
better to go back to the first audio tube
grid circuit, and headphones can be

486

PLAGIARISM

Copying articles, excerpts of articles,
radio diagrams, etc., for publishing pur-
poses is unlawful. When submitting ar-
ticles to RADIO-CRAFT, authors are cau-
tioned against copying material which has
been published elsewhere.

All publishers protect themselves by Fed-
eral Copyright Law. Infringers of this law
make themselves personally liable in very
expensive copyright law suits.

In submitting material to this, or any
magazine, be sure that your contribution
is original in all respects,

hooked into the phono input circuits of
some radios.

A switch should be connected as
shown in the drawing. A single s.p.d.t.
will both connect the phones and cut
out following stages, silencing the
speaker.

PETER BEDROSIAN,
Newburyport, Mass,

SIMPLE TEST OSCILLATOR

An old broadcast eoil and condenser,
an ordinary high-frequency buzzer and
a battery and switch make a very prac-
tical test oscillator or signal generator
for hunting trouble in sets, and even
for alignment.

This type of generator was called a
wavemeter in the old days, and though
modern servicemen may find it a trifle
broad for alignment, it used to be con-

r-===1
o— o
S
| I
BUZZER OUTPUT
VAR.COND!
.5-3V  SW
@ —0

sidered good enough for frequency cali-
bration purposes. Sparking at the buzzer
contacts produces a damped-wave signal
which is tuned by the secondary of the
coil and the variable condenser across
it. The primary is used as an output
coil. By using an i.f. transformer in-
stead of a broadcast coil, intermediate
frequencies can be produced.

One advantage of the broad tuning
of this circuit is that it will put a signal
through sets so badly misaligned that
an ordinary signal generator cannot get
through.

HArOLD FREEMAN,

Shreveport, Louisiana

DIAL CORD REPAIR

It often becomes necessary to repair
dial cords on late model radios. When
these cords break, the common practice
is to tie them together. When they just
“break down’”—that is, when they fail
to turn the dial drum or pointer, the

RADIO-CRAFT

serviceman usually applies a bit of rosin
solution or something similar. A solu-
tion is not always handy nor is it al-
ways effective. Probably the simplest
method of repair in such cases is to ap-
ply a strip of Scotch tape under the
cord. Even a short strip will increase
the diameter of the pulley enough to
stop the slipping in the most severe
cases,
RicHARD R. KENYON,

Middletown, Ohio
EXPERIMENTAL COIL FORM

When changing coils in experimental
receiving sets, use an above-chassis
socket and to each terminal solder a
Fahnestock spring clip. Standard coils
can still be plugged in if desired with-
out interfering with the clips and tem-
porary-permanent connections can be
made if desired.

When constructing a new coil, if the
exact number of turns is not determined,
simply wind about half a dozen more
turns than you think are necessary to
do a required job, attach the free end
of the wire or wires to the Fahnestock
clip, and then begin taking off turns,
making a temporary connection after
each turn until the desired number of
turns is reached.

This idea can also be used on tube
sockets when experimenting with a new
type of circuit and where many tem-
porary experimental connections have
to be made. A good deal of superfluous
soldering can be avoided in this man-
ner.

JosepH CZABAN,

Bloomsbury, Alberta

B.F.0. TRANSFORMERS

Very good transformers for beat fre-
quency oscillators can be made from
burned-out i.f. transformers.

Cut off the burned-out winding, leav-
ing the good one. (It rarely happens
that both windings on one transformer
go bad.) Unwind 30-40 turns and take
off a cathode tap, then wind them back
on again. Attach one of the trimmers
across the«whole c¢oil and the other be-
tween the cathode tap and ground end,
The grid leak and condenser can be

50K
GRID WIRE
£ oo0
—36;70" ICATH. TAP
JURNS { GND LEAD

installed inside the shield can, and you
have a complete b.f.o. assembly, as
shown in the figure.
I have made three of these and had
good results with all of them.
D. K. VANDERWATER,

Belleville, Ontario
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NOW—A RADIO PEN
(Continued from page 463)

is resistance coupled and untuned. Thus,
though each station tuned in has a dif-
ferent i.f., all are amplified equally well.
The ecombination of short antenna and
high-Q tuning coil (L1) gives ample se-
lectivity for the purposes of this re-
ceiver.,

Operation of V3 is interesting. Work-
ing first as i.f. amplifier, it rectifies the
i.f. signal on its suppressor grid (U. S.
Patent No. 2,346,545). The rectified sig-
nal is again applied to the grid through
RFC-2 and amplified at audio frequen-
cy. Automatic volume control is alse
furnished by the diode section of this
cireuit.

As Patent restrictions still exist on
some of the tubes and circuit features
of this receiver, further information,
circuit constants, etc.,, cannot be di-

vulged at present. Enough has been |

said, however, to make it clear that this
is a remarkable receiver circuit.

You will observe that the miniature
vacuum tubes had to be specially en-
gineered to meet the eleetronie require-
ments explained above. With the pres-
ent advance of vacuum tube building
there was not a great deal of difficulty
in solving the various tube problems.
Indeed future developments will prob-
ably make it possible that an equally
excellent set can be evolved with only
two tubes instead of the four shown
here.

In the present model, the set is suf-
ficiently sensitive to bring in with satis-
factory volume all lecal stations and
some distant ones, even if the Radio
Pen is used inside a steel-frame build-
ing. The set performs similar to any
four-tube superheterodyne under simi-
lar conditions.

One of the first pens to come off the
assembly lines is photographed and
shown in these pages. The case is in
black plastic, as is the earpiece. Soon
other models will be made in a variety
of eolors to mateh any color scheme de-
manded by the eventual user. Other
models will be made in metal such as
sterling silver and 14-karat gold. The
latter are not anticipated to be pro-
duced until fall.

The original price for the Radio Pen
(for the lowest priced model) was set
at $15.00, but the O.P.A. has not as yet
approved this price, nor any of the

5 Electronic Equipment

higher-priced types. There is no ques- |

tion that there will be a very insistent

Ready SOOI‘I! The presses are roar-
ing now, pouring out the thrill-packed

pages of the first great, post-war COM- |
PLETE CONCORD Catalog—featuring

RADIO SETS

AMPLIFIERS
RADIO PARTS

Soon it will be in your hands, presenting the complete line of brand
new postwar-designed CONCORD Radio Receiving Sets and Amplifiers
—incorporating a host of new improvements, new developments,
modern cabinets, and superb quality throughout—plus page after
page of nationally-known standard, top-quality radio and electronic
equipment, supplies and amateur equipment. Mail the
coupon below NOW —to be sure your FREE copy will
be mailed to you as soon as off the press.

Al

New CONCORD

Ready NOW.’ Bargain Book of
RADIO PARTS |
SUPPLIES - EQUIPMENT

Just off the press! The newest, latest Concord
Bargain Book listing hundreds and hundreds of money-

saving bargains on hard-to-get, standard-make radio parts and elec-

3
|
H
i

tronic equipment. Select your needs from the remarkable values offered
in Condensers, Resistors, Meters, Transformers, Volume Controls,

demand for the new Radio Pens once
they are manufactured in sufficient
quantities. 1

Relays, Switches, Generators, Microphones, Speakers, Tools, and
hundreds of other items. Mail the coupon for your copy now.

L - e S e S S S e

Needless to say, I am extremely
proud of this development, in which I
played such a prominent part. ‘

-
[]
Concord Radio Corporation Dept. RC-46 [
901 W. Jackson Blvd. =
Chicago 7, lllinois H
Please mail immediacely FREE copy of the New §
Radio Parts Bargain Supplement—and place my
name on the list 10 be one of the first 1o receive g
the new CONCORD COMPLETE CATALOG. 3

After I had written the above and |

thought back of the long sleepless RADIO CORPORATION

nights which I had spent in developing LAFAYETTE RADIO CORP. RGN e o s et PO LT i
the Radio Pen, I thought—as who would =
not—that I was entitled to a few weeks CHICAGO 7 4 ATLANTA 3 ARy R ¢ e ot g i
well-earned rest. Accordingly, I was 901 JACKSON BLVD 265 PEACHTREE ST ity eesgerric thmbas A gash] Ly 7 R g 3

(Continued on page 492)
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NOMENCLATURE TROUBLE

? I have geen the words “input” and
“output” used in many articles and in
radio books. In diagrams, however, they
are all shown alike. How i8 an input and
an output transformer distinguished in
the diagrams, and will an input woerk as
an output in i.f. and audio circuits?—
B.E., Freeport, New York.

A. In many cases an input and an out-
put transformer is the same thing. The
output transformer of one stage, for
example, is the input transformer of
the next stage. In other applications,
the term has come to have a special
meaning. “Qutput transformer” as used
in an audio circuit often refers to the
special type of transformer used to
couple the output tube to a speaker, for
example. “QOutput transformer” in i.f.
circuits also often refers to a trans-
former used to couple to a diode detector,
which has different characteristies from
a grid-bias type. In these cases the
transformers are different. In others
they are alike. The only way to distin-
guish them is to note their position in
the circuit. After all, you cannot tell
whether an ordinary door is an “en-
trance” or an “exit” till you decide
which way you want to go through it!

A DIELECTRIC HEATER

9

e [ would like to have a circuit for
an electronic dielectric heater, with
about one kilowatt power.—L.G.M., Los
Angeles, Calif.

A. A circuit for a heater of approxi-
mately one kilowatt is shown. Further
information on such heaters is given in

00i

1000V
; 3500V

O-1AMP

-

- —— eyt | s o
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the August, 1943, Radio-Craft under the
title “Electronic Heaters.”

For the best results an electronic
heater must be designed for the given
job. Values specified in the circuit are,
therefore, approximate, and may be
modified to suit the job you have in
hand. Power required is usually more
than 1 kilowatt and frequencies of 30 mc
or higher arc often required.

You might find it advisable to pur-
chase a 1000-watt or larger amateur
transmitter for your experiments, as
many amateurs will be redesigning for
postwar work and may be willing to sell
their old apparatus.

OUTPUT TUBE HEATS

o I made the signal tracer with tri-
ode probe described in your September,
1945, issue. It works all right except
that I am having trouble with the plate
of the 6F6 tube overheating. What is
the cause of this? The power transform-
er I am using came out of a get that had
four tubes.—A.J., Belle Mead, N. J.

A. Not enough information is given,
but an examination of the diagram
shows that no cathode resistor was speci-
fied for the final tube in the tracer. A
number of tubes were suggested as
usable, and the cathode values for each
would vary. As you are using a 6F6,
the cathode resistor should be about 400
or 450 ohms. The condenser across this
resistor should be oniitted while check-
ing the circuit. If one is desired (for in-
creased volume) it may be almost any
size, from 5 puf up. The output trans-
former should also be matched to the
6F6 tube and the voice c¢oil of the speak-
er used.

The 1-megohm resistor from the diode
of the 75, should go to ground, not

% MASTR SW
[ TIMING SW
—— |

METAL® F@_
pLATES (| Sl
PILOT LIGHTS
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The Question Box is again undertaking to answer & limifed
number of questions. Queries will be answered by mail
and those of general interest will be printed in the maga-
zine. A fee of 50¢ will be charged for simple questions re-
quiring no schematics. Write for estimate on such ques-

tions as require diagrams or research.

to high voltage, as shown in the dia-
gram. Obviously you have it correct, as
you are getting a signal through the
tracer.

A.C.-D.C. MULTITESTER
P
Py Will you please print me a dia-
gram for a volt-ohmmeter, a.c. and d.c.,
to operate with a 0-1 milliammeter, in-
ternal resistance 50 ohms.—J. V., Brook-
lyn, N. Y.

A. A multitester having a.c. and d.c.
voltage ranges and milliammeter as well
as ohm ranges is shown. Terminal 4 is
common. For a.c. and d.c. volts, use ter-
minals 3 and 4, with the switch set at
the proper ranges. For ohms, terminals
2 and 4 are used. The milliammeter

O

O-1MA 50

COPPER OXIDE RECTIFIER

2

uses terminals 3 and 4 with the same
switch ranges as the ohmmeter. As
there is a 2500-ohm resistor in series
with the meter in the 1-ma position,
another lead, terminal 1, is supplied for
that range in applications where the
2.5-volt drop across the resistor would
throw out calibration.
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Resistance value and wattage
are marked on every unit for
quick identification.

Meet Joint Army-Navy Specification JAN-R-11

AVAILABLE FROM STOCK IN STANDARD
RMA 10% TOLERANCE VALUES

TYPE l SIZE | RESISTANCE | MAXIMUM ST
[LENGTH DIAM. RANGE VOLTS PRICE
10 Ohms
Y2 Waott " YU to 500 13¢
22 Meg.
10 Ohms
1 Watt N V" to 1000 17¢
] _— | 22 Meg.
{ 10 Ohms |
2Watt | Ws"  He” to 3500 25¢
| 22 Meg. |

Send Now for
BULLETIN No. 127

Gives complete data and list
of RMA values. Includes di-

mensional drawings and
handy color code. Write for
it today!

RHEOSTATS - RESISTORS

INSULATED

" COMPOSITION RESISTORS

a Watt o 1 Watt » 2 Watt ¢ 110% Tolerance

NOW . .. OHMITE makes available to you three Little
Devsls of exceptional ruggedness and stability!

Millions of these tiny molded fixed composition re-
sistors have been used in critical war equipment and in
the nation’s foremost laboratories. They meet Joint Army-
Navy Specification JAN-R-11, including szlt water immer-
sion cycling and high humidity tests. They can be used
at their full wattage ratings at 70°C (158°F) ambient
temperature. They dissipate heat rapidly—have low noise
level and low voltage coefficient,

Ratings for maximum continuous RMS voltage drop
are high: 500 volis for the 4 watt unit—1000 volts for
the 1 watt unit—3500 volts for the 2 wartt unit. Units
have high insulation breakdown voltage.

Little Devils are completely sealed and insulated by their
molded plastic construction. Leads are soft copper wire,
hardened immediately adjacent to resistor body—strongly
anchored—and hot solder coated.

Light, compact, easy to install. All units color coded.
Resistance value and wauage are marked on every unit
for quick identification. Available from stock in Standard
RMA values from 10 ohms to 22 megohms.

Little Devils are ready for any job . . . anywhere. And
they’re low in cost. Order them now!

Authorized Distributors Everywhere

OHMITE MANUFACTURING COMPANY
4895 FLOURNOY STREET, CHICAGO 44, U.S.A,

Be Right with

OHMITIE

TAP SWITCHES » CHOKES » ATTENUATORS
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Study NOW for a
. Better Job Then!

THIS NEW WORLE OF ELECTRONICS
is moving at a rapid pace. War born de-
velopments equivalent to twenty years of
research are here. Still newer techniques
are coming out with surprising speed.
Have you the basic technical knowledge
to keep pace with these developments?

MORE THAN EVER BEFORE, a sound
basic knowledge of up-to-date, funda-
mental engineering of radio-electronics
is an essential to a better job—promotion
—increase in pay.

THESE NEW TECHNIQUES MEAN
BRAND NEW JOBS in brand new fields:
but they demand men who have knowl-
edge and training—men who know the
WHY as well as the HOW. Regardless
of your past practical experience, the
future demands that you must acquire a
solid foundation of theory if you expect
to forge ahead in this new world of elec-
tronics.

IT COSTS YOU NOTHING TO IN-
VESTIGATE—-The coupon on a postcard
will bring full information of the CIRE
plan of personalized aids and coaching
service, with qualified competent instruc-
tors, and systematic, progressively ar-
ranged study assignments in recognized,
approved texts—these are only a few of
the many superior advantages of CIRE’s
plan of spare-time home study training
for professional self-improvement.

CLEVELAND INSTITUTE

S
==

CIRE HOME STUDY COURSES COVER
THE FIELD OF RADIO-ELECTRONICS
—TELEVISION, ULTRA-HIGH FRE-
QUENCY TECHNIQUES, AM AND FM
BROADCASTING, COMMUNICATIONS
ENGINEERING—from simple treatment
of fundamentals, through preparation for
FCC commercial radio operators’ license
examinations, up te and including com-
plete high level quantitative treatment of
advanced radio-electronics and communi-
cations engineering. Choose the course
best suited to your needs, and start with
the section you are qualified to enter. You
pay for only the section or sections you
need. Use the *Pay-as-you-go plan™ pat-
terned after ethical, educational practice.
These features are unidue with Cleveland
Institute, and represent the best in the
modern, post-war concept of home study
training,

Many CIRE students of advanced engi-
neering courses today arc broadcast chief
engineers. Graduates of CIRE ¢ourses are
eligible for the top Jobs in radio-elec-
tronics.

Write today for free, descrintive hooklet. “THIS
NEW WORLD OF ELECTRONICS HOLDS OP-
PORTUNITY FOR YOU.” No obligation—no sales-

of RADIO ELECTRONICS

Contractors to the Canadian Broadeasting Corporation,
Successors 1o
NiLsoN Rapre Scuoor, Founded 1939
Syt Pracricat Rapio IxeTiTute, Founded 1934

RC-4 TERMINAL TOWER -

CLEVELAND 13, OHIO

e e oo s MAIL THIS GOUI’OH-----.------..-.------x

CLEVELAND INSTITUTE of RADIO ELECTRONICS

RC-4 Terminal Tower, Cleveland 13, Ohio

Gentlemen: Ilease sond Information about Your home

study courses in Radlo-Electronles.
NAME |

ADDRESS

cIry

STATE

1 dcsire training in ....... E—

1 have had experience in broadeast-
g L] servieing 0 operating [J
mfg. L] CAA 0O Army-Navy(J
amateur L) other

I am a High School Grad O
College Grad O

I hold a

...... degree in ._...,..,,
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RACKETEERING REPAIRMEN

HERE in the middle west many radio

shops made a racket out of selling and
repairing during the war. While it is
difficult indeed to get direct evidence,
the following dope picked up from serv-
iceman gossip, sets brought in by out-
of-towners and aireraft workers and
conversations with several wholesalers
represents conditions pretty much as
they were. A serviceman learns the
history of the radio and its repairs from
its owner, and many sets brought in told
their own tale,

Down in Oklahoma, sets were con-
structed during the early part of the
war to retail at $45 to $60. They con-
sisted of a 7B8, 7TA7, TE6, with 7A7
“power output” and a 7TF7 rectifier.
They were made with very cheap parts
and looked as if Junior had thrown
them together after school. They would
pick up locals for a while.

Radios using three 6SH7s and a
6C5 (a 6SH7 used as r.f., detector and
output) came from New York City. An-
other model used a 6AS8, three 6SH7’s
(i.f. output and rectifier) and a 6SQ7.
The TRF was a better radio than the
superhet. These retailed for $32.50 and
$45.00.

Servicing rackets and “junky repairs”
equalled the racketeering in “new” re-
ceivers.

When the 1-12-25-35-50-70 and 117
series tubes got so hard to get, they
could be ordered from New York at
$3.00 each, providing the order was for
one hundred or more tubes. The service
shops got a “voltage and circuit check”
listed at $3.50 approved by the OPA and
added $1.50 for alignment and the cost
of the tube. What was done when two
or more tubes had to be replaced is not
known.

Another disgusting thing was the
shops who advertised “We make any
radio play regardless of parts shortage”.
They substituted 12J5 for 35Z5 and TN7
for 256Z5 or 2576, knowing they couldn’t
hold up. A 12SK7 or 7B7 and an adaptor
replaced a 12SA7. Yes, it worked, local
stations would come in on a darn good
radio! It worked better if the set had
an r.f. stage to drive the tube. I have
seen sets using 12SK7 for 85L6 (50L6),

We tested the 128L7 as a rectifier
(both sections tied together) with both
a choke and resistance filter. It would
put out about 30 volts at the rated cur-
rent drain of a 5-tube set.

Getting rid of old sets brings up more
rackets. One was to take the older two
volt sets and put a 6C5 rectifier and
two dry cells in them, then sell them
for electric sets. Another way to get rid
of the old battery sets was to install
them in consoles, making a simple 4-tube
a.c.-d.c. set on the old chassis, using
dummy tubes in the other sockets.

Still another way to get rid of battery
receivers was to put a dummy cord on
them, clip all the battery cables off, fill
them up with burned-out tubes and then
sell them at auction. 014 electric sets be-
yond repair were treated the same way.

—W. G, EsLick
APRIL, 19446
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'VOMAX I outsts
because it is a brand new post-war

viv.m. d . With “"VOMAX" you
can measure every voltage required in radio servicing

even in the desian laboratory. Not only does it
enable you to measure d.c. and ac. voltage at meter
resistan high as not to affect the circuit being
measured, but "VOMAX" at last lets you measure a.f. and r
oltages from 20 cycles to over 100 megacycles . . . resistance
fr 2 ohms through 2,000 meqohms is duck soup” with "VOMAX
as is direct current from 50 microamperes throt

I

Add to all this new visual dynamic si tracing . . . direct
measurement of every voltage from receiver antenna to speake
v and you know why many government departments
serious industrial, radio engineering, un y research lab

by th s cl {
VOMAX

VOMAX" mak u the master, no longer the victim, of tough
i among nearly 500
can give

Cif

ogr v
v vt

you order nowv
$59-85 net

ADVANCE ANNOUNCEMENT—Model 904 Capacitance-Resist
an t
t
Mod 4 giv ou
t $4 MAX $49.90.

Over 35 Years of RADIO ENGINEERING ACHIEVEMENT

“VOMAX"

Of construction and quality un-
matched by meters selling at far higher
prices . . . giving performance exceeding
that of three separate instruments cost-
ing nearly four times its price ... it is no
wander we are tald that “YOMAX" is
tadoy the standard af camparisan.

Measures EVERY Veltage

Brond rew post war design positively not o
warmed over’ pre.wor mode
More than an “eleciranic’ volimeter. VOMAX is o
frue vacuum tube voltmeter 0 every voltage re
sistance db. function
Complete visuol signol trocing from 20 cycles through
wer 100 megacycles by withdrowoable 1f. diode
probe
3 through 1200 volis d ¢ tll scale in & ranges a1 51
and in 6 added ranges to 3000 volts ot 126 megohms
input resistance Plus.minus polorny reversing sw tch
3 through 1200 volis o ¢ fyll scale in & ranges ot honest
effecnve circun logding of 6 6 megohms and 8 mmid
0 2 through 2000 megahms 1n six easily read ranges
10 through + 50 db. (O db 1 mw. 1n 600 ahmy)
in 3 rangey.
i 9 mo through 12 amperes full scole 1n & dc. ranges
Absolutely stoble ~one zero odjusiment sers all
ranges. No probe shorting lo set o meaningless zera
which shifts os soon as probes are separoted. Gnd
current errors completely eliminated
Honest fociual accuracy = 3¢ onde, + 5 conac,
20w through 100 megacycles 207 of kil scale
1*¢ of indicared resistance volue
Only five color.differentiated scales on 47, " D'Arson
val meter for 51 ranges (including d ¢. volis polanty
reversol) eliminate confusion
Meler 1008, protected against overlood burnout en
volrs ohnis db
13 Substantial leother corrying hondle. Sue only 12, »

Send postcard for free catalog of measurement
and communication equipmerit.

HARTFORD 3, CONNECTICUT
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Complete, Easy Instructions for Repairing
Common Troubles in Practically Every
Model and Make of Radio in Use Today

Eliminates Needless Testing — Enables
You to Repair Two Radios in the Time
Ordinarily Required for One

PAYS FOR ITSELF ON THE FIRST Jos/

What's wrong with the radio vou want te repair? A defee-
tive transformer? Wiring insulation troubie 7 A faulty capac-
itor or resistor? Don’t guess! Don't waste time in needless,
tedious testing ! Just look up that particular make and model
in Ghirardi's famous RADIO TROUBLESHOOTER'S
HANDBOOK. Nine times out of ten, this big beok will tell
you exactly what is wrong-—and exactiy how to repair it.
You don’t have to be an expert to use the HANDBOOK-
and there’s no better way of getting invaluable, practieal
service training. Over 400 pages are chock-full of this factual
Case History repair data on over 4,800 receivers. auto radios
and record changers of 202 different manufacturers—prac-
tically every radio set in use today! Over 300 additional
pages contain hundreds of repair charts, tube charts, data on
tuning alignment, transformer troubles, tube and parts
substitution data, eolor codes—all designed to help vou repair
any radio ever made EASIER, BETTER and FASTER. Ideal
for either busy service shops or for
beginners. Only £5 complete—on our 3
5-Day Money-Back Guarantee basis. 1

TeLLs WHAT

TODO ¢ EXACTLY

HOW 1o po 1T

As valuable to a radio
repair man as a recipe

$5 book is to a

cook!
Ghirardi’s RADIO TROUBLESHOOTER'S HAND-
BOOK (above) is the ideal book to have on hand
for training new helpers, repairing cither cheap or
expengive sets quickly and profitably, eliminating
needless test time and equipment—and MAKING
MORE MONE’

ALL THE SCIENCE OF RADIO- <
ELECTRONIC SERVICING cunrsoox st

LEARN AT HOME.. .without an Instructor

Alfred A. Ghirardi's MODERN RADIO SERVICING
gives you a COMPLETE, MODERN EDUCATION in truly
DProfessional radio-electronie service methods of the kind
that will be your “"Open, sesame!" to the big-money oppor-
tunities that only well-trained servicemen are in a Position
to grasp. It is n complete, scientific servicing course from
A to Z. You'll be surprised how casily understandable it
makes every phasce of the work even if you have had no
previous service training. And, if you are already in the
business, vou'll be pleased to learn how this big 1300-page
book will serve as a “‘refresher” course. Not only will it
help vou handle repair jobs quicker, better and more
profitably, but it also will give you the necessary basic train-
ing to cquip you for profitable industrial electronic weork.
Specifically written and designed for home study. 1300
paxes: 706 clear illustrations, 720 Sclf-Test Review Questions
make it easy for you to check your progress every step of
the way. Fully indexed. Only $5 on our famous &-Day
Money-Back Guarantee.

MONEY-BACK GUARANTEE

MURRAY HILL BOOKS, Inc., Dept. RC-16,
232 Madison Ave., New York 16, N. Y.

O Enclosed find &...... for books checked: or [ send
C.0.D. (USBA only) for this amount Llus bostage. 1 may

tho Books for refund within 5 days if mot fully

ENDORSED BY EXPERTS
EVERYWHERE

From beginning to end, MODERN
RADIO SERVICING brings you the
kind of modern professienal “Know
How" that will pay big dividends for
vears to come. Gives complete data on
test instruments and their use, pre-
liminary trouble checks. scientific cir-
euit analysis and trouble-shooting,
parts repair and substitution. how to
start and operate a successful service
business and hundreds of other sub-

SPECIAL
~

OFFER

Let RADIO TROUBLE.
SHOOTER'S HANDBOOK
swre you time on common
radio service johs! Let
MODERN RADIO SERVIC-
ING train you for complete
professional, electronic work.
Get BOTH BIG BOOKS at
the special price of only
$9.50 for the twon. Send cou-
pon today!

return

satl

O RADIO TROUBLESHOOTER'S HHANDIOOK $5
$3.50 forcign)

(1 MODERN RADIO SLERVICING $5 (85.50 forelgn)
MONEY-SAVING COMBINATION 9FF_E_VR‘: Both of tho

above blg bLouks, only $9.50 ($10.50

City & Dist. No. . State ..
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NOW—A RADIO PEN
(Continued from page 487)

getting ready to depart for Florida with
this idea in mind.

On the day of departure there came
a hurry call from the Big Boss and I
repaired myself to his Throne Room
with ill-forebodings. Immediately upon
entering into his office, I sensed that
the air was indeed charged with high
electronic tension.

One look at The Sultan did not re-
assure me one whit. He was chewing
his usual big, black stogey, and scowled
fiercely. About 60 Decibels. His usual
ruddy complexion had taken on a vivid
apoplectic Prussian blue. I thought I
could even detect small flicks of blue
foam near his lips—but in this I may
have been mistaken. Without further
ado he exploded into this atomic out-
burst:

“Of all the incompetent, idiotic, nin-
compoops, you, my asinine Fips, are
tops! Here—Ilook at this.”

With that he handed me a bulky
sheaf of papers neatly stapled together
with pale blue legal wrappings. I divined
it immediately as an extra generous
law suit, which the Metorola Radio peo-
ple had instituted, not only against the
Utis Electronic Corporation, but also
against The Sheik and his magazine, as
the chief partners in erime,

Not being too well versed in compli-
cated, technical legalities, I tremblingly
asked The Maharajah just what this
was all about.

“You super-regenerated idiot,” bel-
lowed the now fully aroused Grand Mo-
gul, “if you had left a spark of honesty
in your decrepit, short-circuited car-
cass, and if you had not been a cock-
eyed comnmonplace copycat, you would
have known that the Metorola people
have copyrights, trade marks, patents,
habeas corpuses on ANY portable radio
set from which a telescopic aerial ex-
tends from the top, and which set is
used by placing it against the ear.

“Have you ever heard of or seen a
handie-talkie in your past, miserable
and worthless life? Perhaps that would
be too much to expect from a low-oscil-
lating moron of your type. When I gave
you the original plans I just sketched
the barest outline of the Radio Pen, I
naturally supposed that you would not
copy obvious designs prevalent in the
radio industry. But that was expecting
too much of a blown tube of your type!

“Why must you radio engineers con-
tinuously steal ideas from each other? Is
there no originality in this world? Why
couldn’t you think up a new-fangled
loop aerial instead of copying the han-
die-talkie type, which you know is cov-
ered (and roofed over) by dozens of
fundamental, chromium-plated acid-
proof patent claims?

“Now observe into what a sticky mess
you have gotten the Utis Electronic
Corporation, as well as myself. Not only
are we going to be the laughing stock
of the whole radio world, but it will cost
us thousands of dollars to get out of it.

for APRIL, 1946



On top of this, the entire Radio Pen has
to be designed all over again. Now the
first thing I am going to do is get YOU
out of it—not only out of this mess, but
OUT entirely. You are not only OUT,
but you are fired as well—NOW!”

During this monstrous high-potential
harangue The Shah had become almost
incoherent. He was sputtering like a
live trolley wire snaking dangerously on
the ground. In a flash he picked up one
of the latest Radio Pens and flung it
at my head. I ducked out of its path
in less time than it takes a radar
signal.

In making this lightning-like exit, I
could not help noticing that the Radio
Pen—my own creation—hit squarely
against the big calendar not far from
the door. I noticed also, with some sur-
prise, the date. It read:

APRIL 1

VIBRATOR AMPLIFIER
(Continued from page 473)

The entire amplifier and power pack
were assembled on a metal chassis 9
inches long by 5% inches from front to
back. A front panel 10 inches by 7 inches
was cut from a scrap piece of masonite.
This earried the controls, terminals, in-
put and output sockets (these were
standard wafer type tube sockets).

Although the speaker seems housed in
a bass-reflex baffle (Fig. 2) there’s
really not very much bass about it, al-
though music from records sounds quite
well-balanced. The speaker box has a
volume of 490 cubic inches and with the
two vents—one each side of the speaker
—the “bass” resonant frequency Iis
about 200 cycles per second, while the
natural diaphragm resonance of the
speaker is about 150 cycles per second.

The speaker is a TP20 Australian
made Amplion which has a 20-ounce
Alnico magnet, a voice eoil diameter of
approximately 1 inch, a very light dia-
phragm and more than average effi-
ciency. This speaker was chosen because
it was the largest speaker (of reasonable
officiency) that would fit in the box.
Voice-coil impedance is about 3 ohmis.

TYPE OF MICROPHONE

It is very undesirable to produce extra
distortion from inter-modulation in the
first stage (before the unwanted fre-
quencies are attenuated), so the micro-
phone chosen was of the crystal dia-
phragm tyvpe and was worked into a
rather low resistance load (250,000
ohms). Suitable types are the D104
Astatic, the 707A Shure and the VT73
Turner. {This last was—I believe—suc-
ceeded by a much better type a number
of vears ago). Recently some dynamic
microphones were tried and proved quite
satisfactory.

On one occasion when a larger am-
plifier broke down, this little job was
connected to a pair of Long-horn speak-
ers and used for street advertising. A
pair of speakers in parallel gave a load
of b ohms instead of the usual 3 ohms
but this did not seem to matter, and the
work was carried on successfully.
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PLL TRAIN-YOU FOR

AADIO-ELECTRONIGS

ALFRED A, GHIRARDI
the man who has started
thousands on successful
carcers by making Radio-
Elcctronics casy to learn.

completed it within a few weeks.

clearly and thoroughly explained.

Ghirardi’s RADIO PH

which he puid $150!

Ask any

THIS ONE BIG 3"z LB.

COMPLETE—PRACTICAL—EASY TO LEARW

RADIO PHYSICS COURSE starts at the very begin-
ning—with Basic Electricity. Then it guides you step by
| step through the entire field of RADIO-ELECTRONICS-
TELEVISION to the latest, niost modern developments.
Nothing is omitted. Nothing is condensed. Everything is
“I have read quite a
few texts on Radio-Electronies,” writes . W, Redish of
Astoria, Oregon. *Now, after reading RADIO PHYSICS
CCOURSE, I can see that I wasted my time on the other

ones!” Gerard Champagne of Montreal says that

SICS COURSE at unly $6
explained things to him far better than a course for |
|

successful Radio-Electronic man about
RADIO PIIYSICS COURSE. He'll know the book—
because he probably got his start from it himself!

in a few short weeks
FOR ONLY $5 COMPLETE

KO PREVIOUS TRAINING NEEDED...
LEARN AS FAST AS YOU CAN READ

This single, fully-illustrated 972-page RADIO PHYSICS
COURSE book is a miracle of modern Radio-Electronic
training—by an auther who is famous throughout the
world for making basic Radio-Electronics easy to learn.
Actually, it is the equivalent of 36 complcte courses In
one. If hroken into “course” form and sent in lesson style,
vou'd regard it as a bargain at $50 or more. Instead, you
buy it complete in book form for only $5—and you
progress as fast as you can read. Many students have

A
BOOK DOES THE TRICK

. . the same book that is more widely used for home study, by more Signal Corps,
Navy, and civilian schools and colleges than any other
book or course of its kind!

No matter what phase of ELECTRONICS-
| RADIO-TELEVISION work vou plan to enter.
{ u knowledge of basic fundamentats is absolutely

cnsential.  Ghirardi's  world-famous RADIO
PHYSICS COURSE gives exactly what you need
1t 2 price you can afford to pay ! Sound, Specch,
Music, Electron Theory, Current,
Circuits, Resistance, Mecasuring
Instruments, Vacuum Tubes, De-
tector & Amplifier Tube Action

Superhets : Amplifiers, Auto & Aircraft Radio:
I'. A. Systems; Sound Pictures and Television
are but a few of the subjects covered. No previ-
ous clectronic training is necessary to enable you
to understand every word.

Remember! RADIO PHYSICS COURSE has
given more beginners their start in this fascinat-
ingg field than any other book or course ever
published. Send coupon today! Read the book for
5 full days. Then, if not more than satisfied,

return it — and we'll refund

ELECTROLYTIC
CAPACITORS

Want to know how
10 pick the Tight
capacitor for a job? The
advantaszes and applications
of the different types at both high and
low frequencies and voltages? How
they are made? Thiir use un a-c or

pulsating d-c? Ambient conditions, [ $3 enclosed ($3.25 forelgn) for a_copy of Georgiev's THE
ete.” How to make measurements. FELECTROLYTTt" (‘I\l"\l'lTnlL or, [} send C.0.D. (U.5.A.
tests, emergency repairs? Then send only) for this amount plus bostage.

for Alexander M. Georgiev's “THE

FLECTROLYTIC CAPACITOR™ TNAMO +tturannsunnrrrrrassssasasrrresanrsssssriraasasssararey
the first book of its kind giving com-

plete, modern data on this vital, wide- AQUIEBE o ov v sanraneeeacorrtatseesescrersaorrarassssanssas
ly used component. Fully illustrated.

$3 ($3.25 foreign). City & Dist No Sate . e,
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LEARN ALL ABOUT

HAVE A LOOK! You be the judge!

MURRAY HILL BOOKS. INC.. Dept. RC-46,
232 Madisun Ave., New York 16, N, Y.

O Enclosed find §
Gihirardi’s big 972-page RADIO PHYSICR COURSE book. of,
0O send €C.0.T).
1f not more than satisfled. it is understood that T may retirn
the hook within 3 days of receipt for full refund of my motiey
and ho duestlons asKed

5-DAY MONEY-BACK GUARANTEE

EVERY CENT of your money
without question!

for which Dlease rush my eopy of

(in U.S.A. only) for this amomt plus postade
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The ideal universal one-hole-
mounting electrolytic replacement,

Takes the place of the twist-prong,
spade-lug, screw-base, and other
similar types.

Type PRV is an exclusive Aerovox
design. Available in popular rat-
ings to meet widest range of service
calls,

Easily and rigidly mounted, by
means of center screw and metal
cleat.

Ask Our Jobber...

Ask for these handy Aerovox replacement units.
Ask for latest Aerovox catalog and free sub-
scription to the monthly "Aerovox Research
Worker." Or wrife us direct.

AEROVOX CORP.,NEW BEDFORD,MASS., U.S.A
Export: 13 £. 40th St Now York 16, N.Y. « Cable: ‘ARLAB’
In Canada: AEROVOX CANADA LTD., Hamilton, Oat,
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FIVE NEW CIRCUITS
(Continued from page 467)

made of what appears to be fireclay,
on which is a wire-wound resistance of
2000 ohms. The chassis is similar to the
conventional American type, and is ap-
proximately 5 x 3 x 1% inches, with
an overall height, including the speaker
and tubes, of about 5 inches. Selectivity
is very good, with ample volume for a
small room.

A SUPERREGENERATOR

The third receiver (Fig. 3) is a
three-tube superregenerative superhet,
using a 125A7, 128K7 and a 7T0L7-GT.
The 12SA7 is used as a straight mixer,
but the 12SK7 is a superregenerative
grid-leak detector, regeneration being
obtained through an i.f. transformer
with a tapped secondary. There is no
i.f. stage. The value of the resistor in
the anode lead of the 12SK7 must be
experimented with as described for Fig.
1. A .00025 mmf condenser connected
to the junction of the r.f.c. and that
resistor, then grounded, may help re-
ception by by-passing any stray r.f. cur-
rents at that point, Cathode detection
could be used instead of grid-leak de-
tection by inserting a 50,000-ohm ve-
sistor between the cathode and ground,
and by-passing it with a 0.1 mf con-
denser. In this case, the old grid-leak
resistance should be removed, but the
condenser left in circuit, as it blocks the
anode voltage from the grid. Also, a
tapped-secondary i.f. transformer is
not absolutely a necessity, as the r.f.c.
lead that connects to the tap could be
connected instead direct to the anode,
thus eliminating the need for a tap. In
this case, the volume control would also
act as the regeneration control.

The addition of the .00025 mf by-pass
condenser, plus the substitution of
cathode detection, would be an improve-
ment. The tapped-secondary i.f. trans-
former method of regeneration is better
than the untapped type, as when the
volume control is also used as a re-
generation control, any reduction in
screen voltage to reduce regeneration

12SA7

12C8

will also reduce the a.f. output of the
tube. As the circuit is given here, re-
ception is loud and clear, with unusual-
ly good selectivity, and has ample vol-
ume for the average size room.

The chassis is approximately 4 x 6 x
1% inches, and is conventionally laid
out, with an overall height, including
speaker and tubes, of about 5 inches. A
3% inch PM speaker is used.

THREE-TUBE SUPERHET

The fourth receiver, shown in Fig. 4,
is another three-tube superhet. This one
uses a 128A7, 12C8 and a T0L7-GT.
The 12SAT is a plain mixer, the 12C8
(a diode-pentode combination) acts as
a reflex i.f. detector and 1st a.f., and
the 70L7-GT is as before, with the same
speaker and smoothing arrangement as
in Fig. 3, also using the same uncon-
ventional tuning condenser.

The i.f. output of the 12SA7 is fed
through an i.f. input traasformer te
the grid of the 12C8, the output of
which is fed through an if. output
transformer to the diode in the same
tube, output of which is reflexed into
the grid of the tube once more through
the winding of the secondary of the
first i.f. transformer. (Compare this
12C8 circuit with the circuit given in
Fig. 1.) The a.f. output of the 12C8
is then fed into the 70L7-GT as before.
The ,001 mf condenser in the ground
lead of the 1st if. transformer per-
mits radio-frequency to pass, but not
the low-frequency current of the re-
flexed a.f. section. Chassis dimensions
are the same as in Fig. 3, with results
also about the same, except for a slight
increase in volume. This set is about
equal in operation to the standard com-
mercial five-tube super.

EIGHT TUBES IN FOUR

The fifth, and last, receiver, is a four-
tube superhet using a 25B8-GT, 12SA7,
12C8 and TOL7-GT, which provide the
following stages: r.f. converter, 1st

if, 2nd if., diode detector, 1st a.f,

70L/GT

RFC

I00K-

250K

-

NTVAC/DC

< yg0l |

Sw

.| ®

=.000I

M-

Ol
WAk

Fig. 3—Superregeneration and the superheterodyne principle are combined in this 3-tuber.
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ond a.f. and rectifier, or eight stages
in all. Results with this receiver are
really excellent, with short-wave re-
ception better than average. The pen-
tode section of the 25B8-GT acts as
r.f. amplifier, while the triode section
acts as 1st i.f,, and the 12C8 acts as a
reflexed 2nd if., diode detector, and
1st a.f.,, much as in Fig. 4. The T0L7-
GT is as usual. See Fig. 5.

It has four controls, tuning, volume,
tone, and wave-change, all of which are
mounted under the chassis in a row in
the conventional manner. The tuning
eontrol in this row is a panel-bearing
assembly that drives the tuning conden-
ser and also the dial with a cable.

The cabinet is moulded in one piece,
including the back, which has the speak-
er opening in it. The speaker, an oval
dynamie, about 4 x 8 inches, is mounted
on the rear of the chassis facing the
rear; in other words, the sound comes
out of the back of the receiver instead
of the front. This enables one to have
a larger speaker in a small space, and

also leaves the whole unbroken front
panel for a dial, which can then be
much larger than usual. In this set it is
approximately 3 x 6 inches, thus per-
mitting more exact short-wave calibra-
tion than is usual in such a small set.

When the chassis is inserted in the
cabinet, the four control shafts slide

I2SA7 12C8

OL/GT

00025 &

Pl

T

T

H7VAC/DC

HH
05 20K

AVC '

10

-

T

0l

Fig. 4—This 3-tube superhet. is standard except for the 12C8 i

The chassis, which is about 4% x 9
inches, is not inserted through the open
back as is customary, but is put in
through the open bottom of the cabi-
net. It is held in place by a screw at
leach corner, and a metal plate is then
put on under the chassis to protect it,
‘zmd is held in place by one central screw.
Trimmers on the i.f. transformers, and
clsewhere, are all accessible without
removing the chassis from the cabinet.
You just remove the bottom protecting
plate. This is facilitated by having the
1.f. trimmers mounted in the bottom
of the cans instead of at the top.

4., detector and Ist a.f.

into four slots to their positions, and |

when the chassis is secured in-place, a
1%-inch chrome strip is clipped around
the bottom of the cabinet. This strip has
four holes in it that correspond to the
four control shaf{ts when they are in
position, and the blank strip below the
holes covers up the four slots in the
cabinet. The whole appearance is very
attractive, both from the front and from
the back, which is unusual.

The position of the speaker does not
interfere with the operation of the loop
antenna simply because there isn’t any!

(Continued on following page)

VOL.EXI; LIGHT

2588

12SA7 _12C8
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Fig. 5—This four-tuber works off the light line and gives results equal to a bigger set.
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PHANTOM ANTENNA (A27)

Frequency Range: 2 to 4.5 M.C. 18
Gauge Steel Case, Panel and Cover,

bl to:

Instead, the antenna coil has a special
primary winding of about twenty turns
of No. 24 wire, each end of which is
connected through a 0.1 mf condenser
to the 117-volt line.

The same type of tuning condenser
is used as in previous circuits given
here. There is no line-cord resistor be-
cause the total filament voltages add
up to 120 volts. A 2-volt pilot light is
connected across the output transformer
secondary. (This is not to be confused
with the miniature 117-volt light which
illuminates the dial.) This 2-volt light
does not “light”—it merely provides a
resistance that varies with the load on
the speaker, and thus provides a cer-
tain amount of volume expansion. Dif-
ferent lamps ranging from 2 to 6 volts
should be tried. This method of volume
expansion is quite prevalent in some
foreign countries, notably England,
where special lamps have been de-
veloped for this purpose. (Such ex-
panders were described in the April,
1937, issue of Short Wave and Tele-
vision.—Editor)

In all the foregoing circuits careful
shielding is necessary, particularly with
the regenerative tubes. However, re-
sults seem to justify the care needed, for
all the receivers described gave better
results than were expected, particularly
the four-tube superhet, the results from
which, in the opinion of the writer, are
as good as many a ten-tube commercial
job!

LAMENT FOR THE DIPOLE

FM has been shifted from the old
band at 42-50 megacycles up to the re-
gion between 88 and 108 me. This means
that dipole antennas will have to be
reduced in length to approximately half
what they were before.

Our office bard was thereby stimu-
lated into song (to the tune of “They

| Cut Down the Old Pine Tree”).

| Oh, they cut down the old dipole
| And they moved to a new frequency;
| To make room on the band

For the amateurs, and
The radio citizenry.
—FE.A.W.

CORRECTION

By an accident of draftsmanship,
polarity of the 8uf condensers in the
figure at lower right corner of page
271, January Radio-Craft, was reversed.
The figure was part of an article “Hi-
Fi Amplifier Contest,” by John "W.
Straede.

We owe this correction to Mr. Tay-
lor L. Winn of Ovid, Colorado, who
kindly pointed it out to us.

W, H.DEACY, 231 E 76, NewYork 2l  ©
RADIO SERVICEMEN:

———————,
RAB|REE S AADIO PARTS - TUBES
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DALLAS l TExAs RADIO DISTRIBUTING CO.. Pasadena 8, Calif.

HAZELTON INSTRUMENT €0.
Electric Meter Laboratory

Electrical instruments, Tube Checkers,
and Analyzers repaired.
140 Liberty St., New York, N.Y.
Tel. BArclay 7-4239
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THE CRYSTAL FILTER
(Continwed from page 476)

s0 will its loudness. At a certain critical
setting, the tone will suddenly become
very loud and seem to stand out above
all else. The note will have a peculiar
ringing quality, particularly if a rapidly
keyed signal is being reccived. This is
an indication that the signal is coming
through ¢xactly at the peak crystal re-
sponse frequency.

It is important to learn to recognize
the characteristic note that indicates
peak response. Tuning across the entire
signal a few times will show how much
the signal is attenuated at all other set-
tings, and will emphasize the necessity
for accurate tuning with the crystal
circuit in operation.

Ordinarily it is not advantageous to
leave the crystal circuit in operation at
all times, since it is too easy to skip over
a signal when tuning rapidly across a
band of frequencies. More common prac-
tise is to use standard i.f. operation for
searching and preliminary tuning, then
{o switch in the crystal circuit if more
gelectivity is needed to cut out inter-
ference.

CONTINUOUS WAVE RECEPTION

It is the process of switching from
i.f. to crystal operation that creates the
most difficulty in the use of a crystal
filter circuit with c.w. signals. Since the
i.f. selectivity curve is so much broader
than that of the crystal, a signal which
comes through the if. circuits with
plenty of amplitude can be greatly at-
tenuated by the crystal if that signal is
not closes tor the peak crystal response
frequency. Therefore, to avoid the pos-
sibility of losing a signal completely, it
becomes necessary to establish some
means of bringing the signal to within
a few cycles of the crystal frequency
before the crystal is cut in.

The required accuraey of adjustment
can be obtained through a knowledge of
two factors: the side of zero beat on
which peak response occurs, and the ap-
proximate pitch of the beat note at this
point. These factors are determined by
the setting of the b.f.o. pitch control.
Accordingly, it is a good idea to set the
receiver up on a good steady c.w. signal
before each period of operation, at
which time it will be possible toestablish
these factors as desired. Then, if the
b.f.o. pitch control is not disturbed. it
will be easy to bring the signal very
close to peak crystal response while still
on i.f. operation. When the crystal is
cut in, only a slight tuning readjustment
will be necessary.

MODULATED WAVE RECEPTION

The use of a crystal filter for re-
ceiving amplitude-modulated signals is
very simple compared to that for c.w.
operation. While a c.w. signal is essenti-
ally of one frequency only, a modulated
signal occupies a band of frequencies
several kilocycles wide. In spite of the
fact that the crystal band-pass might

(Continued on page 507)
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WAVES AND PULSES
tContinued from page 471)

breaking down of energy stored in the
electric fields of the two .0005 unf con-
densers. The two triodes may be consid-
ered to function alternately, each tube
producing a phase shift of 180°, thus
sustaining oscillations. When not exter-
nally controlled or synchronized, the
circuit is said to be free-running.
Output square waves (of opposite po-
larity) may be taken from the plate of
either triode, as shown in Fig. 5. These
waves are extremely rich in harmonics,
have steep leading and trailing edges.
The voltage drop across any of the cir-

L

Fig. 5—Free-running multivibrator circuit and
a pair of typical rectangular waveforms.

‘ cuit elements may be taken for the mul-

tivibrator output.
Frequency of oscillation depends pri-

| marily upon the discharge time of the

.0005 uf condensers—which, in turn, is
determined by their capacity and the re-
sistance of the circuit. By proper choice
of these values, the oscillating frequen-
cy may range from 1 cycle (or less)
per minute to more than 50,000 cycles
per gsecond.

At very low or very high operating
frequencies, the stability of a free-run-
ning multivibrator may be somewhat
poor.

To avoid this disadvantage, multi-

~ [CONDCTG TlME-i
. CUT-OFF TIME-’{

Wr

Fig. 6—A low-frequency biccking oscillator.

vibrators are sometimes synchronized
with an oscillating or pulsing frequency
from an external source. This forces the
circuit to oscillate at exactly the fre-
quency, or a harmonic multiple, of the
synchronizing voltage. No longer free-
running, such a circuit is said to be a
driven multivibrator.

RADIO-CRAFT

There are many varieties of multi-
vibrators.

Cathode coupling may sometimes be
employed between the two tubes. The
two triodes may be replaced by two
tetrodes, or two pentodes.

BLOCKING OSCILLATORS

Non-rectangular pulses—of low-order
harmonic content—can be generated di-
rectly by a means of blocking oscillator.
For this purpose, any type of self-biased
sinusocidal oscillator may be employed.

Blocking of an oscillator is caused
by circuit conditions that cause a nega-
tive charge to be built up on the grid
which biases the tube beyond cut-off.
It remains inoperative until charges on
the circuit elements (grid resistor and
condenser) return to normal, when the
tube again conducts and the entire proc-
ess is repeated.

The rate of recurrence of these op-
erating conditions is determined by the
R-C time constant of the grid circuit.

For operation at audio frequencies,
such an oscillator can be arranged in a
circuit in which the tube is cut off at or

.0005 RF.
l L 0SC.
_ T 4500
T 8
OSCILLATIONS

L
il
I ||I R.F, ENVELOPE

OR PULSE
Fig. 7—R.F. blocking oscillator and pulse.

before completion of one cycle of oscilla-
tion. Circuit and typical waveforms are
shown in Fig. 6.

The tube (Fig. 6) is allowed to con-
duct for only one-half of a normally com-
plete cycle, when blocking action drives
the grid beyond cut-off. Oscillations do
not start again immediately, because
the flow of electrons in the grid circuit
(during the time the grid was positive)
built up a sufficient charge of electrons
on the grid condenser C to hold the tube
cut off until a considerable amount of
the charge leaks off through the grid
resistor R.

The time between pulses is determined
largely by the value of grid resistance.
Duration of the output pulse is deter-
mined by the grid condenser.

For operation at radio frequencies, a
blocking oscillator is arranged in a cir-
cuit in which each eycle of oscillation
causes the grid to become progressively
more negative until the tube is biased
beyond cut-off. This action is sometimes
known as “squegging.” Circuit and typi-
cal waveforms are shown in Fig. 7.

Although the biasing action is rela-
tively slower, it should be noted that the
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tube oscillates at radio frequency during each brief period
before the tube is blocked or biased beyond cut-off. Thus, the
circuit is effectively oscillating at two frequencies: the radio
frequency or natural frequency of the L-C tank cireuit, and
the pulse recurrence frequency determined by the R-C con-
stant of the grid circuit.

The output waveform of such a blocking or squegging
oscillator has relatively poor definition. But it is found to
be acceptable in several types of radar transmitters re-
quiring no great amount of pulse stability.

RINGING OSCILLATORS

Non-rectangular pulses may also be generated by a ring-
ing oscillator. But operation of suck a circuit depends upon
a negative-going square wave fronr an external source.

A typieal circuit is shown in Fig 8.

When not triggered, the plate current of the tube is allowed
to flow through the inductor of a parallel tank circuit. When
a negative-going square wave is applied to the grid of the
triode, the tube is suddenly cut off and the tank circuit is
shocked into oscillation.

Such oscillations are constant in frequency. But they are
highly damped, and therefore continue for only a brief pe-
riod. The damped “train” output (Fig. 8) may be limited
and amplified to produce a series of alternately positive-
and negative-going square waves. Or, more resistance may
be added to the tank circuit to increase the damping effect—
and thus permix only one-half of an alterpution—or a single

[

impulse—to appear in the output of the ringing oscillator.
Frequency of oscillation is determined by the L and C

constants of the parallel tank circuit. But individual pulses

will correspondiin the phase to the leading edge of the nega- W

tive-going input trigger wave.

Duration of the output pulses is also a function of the

resonant frequency of the tank circuit.

After the circuit (Fig. 8) is shocked into oscillation, in-
jtial alteration of the output will be in a negative direction
—since the tank circuit is in the cathode of the tube. When
the tank circuit is located in the plate of the tube, the first | _

output alternation will be in a positive
direction.

Regardless of the output polarity,
however, the input waveform must be
a negative-going square wave of suffi-
cient magnitude to cut off operation of
the triode.

When a source of square-wave volt-
age is available, transformers may also
gerve to form low-order harmonic im-

pulses. Typical circuit is shown in
Fig. 9.
B
0l
INPUT—
002
4MEG
OUTPUT —
—o0

o
Fig. 8—Ringing oscillator and damped pulse.

Voltage is induced in the secondary
of a transformer only when the primary
voltage is changing. Since the voltage
changes of a square wave are very
abrupt, such an input wave (Fig. 9) will

-0
INPUT
SQUARE OUTPUT
WAVE —0

Fig. 9—Transformer pulse-producing circuit.

cause a relatively high secondary volt-
age to be induced during the brief peri-

ods of primary voltage change. This re-

RADIO-CRAFT APRIL,
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sults in an alternately positive- and
negative-going output pulse form, sim-
ilar to that shown in the figure.

Primary and secondary of the trans-
former are usually loosely coupled to
reduce undesirable effects of mutual in-
ductance. A resistor R is placed across
the secondary to prevent possible oscilla-
tion.

Non-rectangular pulses may also be
formed by applying a pure sine wave
to a saturable inductor. This is a spe-
cial type of non-linear coil, in which a
low value of current produces magnetic
saturation. Typical circuit and wave-
forms are shown in Fig. 10.

When a rapidly changing current is

INPUT C
Eu et L R -
CURRENT THR
oy R (OUTPUT

Fig. 10—Pulsing with a saturable inductor.

applied to a saturable inductor, impulses
will be formed during the maximum rate
of change of current flow through the
coil. Thus, when a pure sine wave is ap-
plied to the circuit (Fig. 10), the induc-
tor produces sharp positive and nega-
tive impulses across its terminals dur-
ing the time the sine wave is passing
through the narrow region of magnetic
saturation.

Resultant output through resistor R
is a very narrow current pulse,
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FOR RADIO AND
ELECTRONIC APPLICATIONS

1 ONAN ELECTRIC GENERATING

PPLANTS supply reliable, econom-
ical electrical service for electron-
ies and television applications as
well as for scores of general uses,
Driven by Onan-built, 4-cycle gaso-
line engines, these power units are
of single-unit, compact design and
sturdy construction. Suitable for
mobile, stationary or emergency

service.
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3300 wa od
by Onan. nu.|¥°""

cylinder, water. cnolod
engine.

D. W. ONAN

AND SONS
2426 Royalston Avenue
Minneapolis § Minn,

High Quallty
CARBON-TYPE

'HAND MICROPHONE

Made by Shure for the U.S. Army Signal
Corps—type T-17. Excellent reproduc-
tion of voice frequencies. A real buy at
Terminal!

!

« ldeal for Radlo =
Transmitters, !
Mobile P.A. BY‘-
tems. C-ll Sys
tems,

* 200 Ohm Single
Button, High
Quall

* Pross - to - talk
Button Operates
Ren uni Mi-

- Bull( In Filter
for SUppnulon
of Hiss,

- smrdy Construe-
tion—"Can Real-
liy Take a Boat-

ng.
«Guarantoed
Brlnd Now. in
ealed Cartons,
4 Comnletn wlm 5

Phone Plu s
* Molslure roof

52 89

Add 13c tor shipping ch-rcu
when ordering by mail.
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[iH

Radio éﬂ'&,&dtﬂfm

85 CORTLANDT 5T, N. Y.7
Worth 2-4415
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CHECK THESE PRICES!

Here are just a few sensational values
on our complete stock of first-quality mer-
chandise. Send for free catalog for com-
plete list.

ALMOST ALL TYPES OF TUBES IN STOCK.
MAIL IN YOUR ORDERS FOR ALL TYPES
NEEDED, NOT JUST THE CRITICAL NUM-
BERS, AND WE'LL TRY TO FILL THEM
COMPLETELY.

TEST LEADS — 507, extia-lieiny phono-needle type
black_and red prods. 5 KV {usnlation; per pr—.50,
RF Chokes, 2,5 MH-150 M.\, ple-wound— 20, AUTO
ANTENNAS—standard 3 scetion type, complete with
leads, 6"—£1.50; 96"—$2.95, RESISTOR KI)TS~
50 2 A\Vatt, all standard useful slzes—$i.95. GIRCUIT
BREAKERS--20 Amp, made for military use—S$1.25.

Just off the press—"‘inside The Vacuum Tube,™ hy
Rider—a valuable addition to your technlcal library
-$4.50. CARBON MJKES—Universal Mordel W-
$2.40. ‘‘Home Hroadeast’’ type: with built-in switch
and Instructions—$.60. Gold-Dlated midiet type Sig-
nal Corps single button ke, with stretehed durs-
Juminum dlaphragm—just the thing for secret or
concealed pickups, lapel mikes, or wherever g com
pact, high quality unit Is necded. Super-Speelal—

5.05. Single-button mike 1ransformers—$,69.

All-Purpose Neon Pocket Tester, G0 to 550 Volts.
Indicate all kinds of ecurrent AC, D, or RF, and
comes comblele  with Instructlon  booklet outlining
varlous tests on radio sets, including the location of
fading. dead stages. shorts, and makIng sereen-grid
and plate circuit tests. .33 ea. Per doz. oh beauliful
display card—$3.50

Tubular Condensers—guaranteed one year. Prices in
lots of ten, eithet one t3pe or assorted. 100 Me, 25\
335 50 Mf, 150V-—-45; 20-30 Mf. 150V—. §0: 20.20
MI 150V—=30; 25 Mf, 23V - 200 20 M{f. 150V
203 10 3Mf, 50V—.05%: PAPER CONDENSERS all
BUOV—25 MI-— 201 ] Mf-—.10; .05 M{—.08; 02 [
—.08: .01 MI—.08: 008 Mf—.05; .00% and smaller
—.01 ca. MICA CONDENSERS, 1000V test, G
WV, any standard size—.15 ea.

110V 60 Cy, Two-Post record chengers—play 12— 10"
of 127 records INTERMINED. The only Jow-priced
changer o the market with this teature. Inclndes
bigh-grade Shore erystal pickup—$22.50. .1 sU'DT
Mlcroswitches —.50 ea. Stromberg-Carlson 30 1, 25
Ma, 35 ohm choke. Fully shiclicd in bluck crackle
case—L.98.

SURPLUS Army transceivers —cover low freduchcy

amatonr bands as well as VIIF bamnd. Cowplete with

Iy tubes, less powrr supply—39 .93, Scnd for tech

nical data. RELAYS--t-pole (3 make, 1 break) 400

ohm, A(* or DC—1.00; DIPDT lieavy duty t¥be 50

ohm _coil resistance-snitable for high-power switching
150, 8P8T 15 ohims AC-T— 45,

Banish portable battery troubles—replace with a
GTC l'ortapower—Converts 110V AC to 115 and 90V
DC, and fits average size hattery compartments. No
wiring changes necessary, as unit has sockets for any
standard battery plug. The first cost, 8.90 is the last
eost. Beantlful &Kilvertone Modern Walnut cahinets
in orifinal cartons. Larke enough for mnst chassis
and only 2£1.50 ea. =4819, with glass and blastic
ff\.lucheon—!lxlo‘ﬁxlﬂ'ir high: or 1923—11x18x20”
hikh

ROTARY SWITCHES =IPDT  shorting  type—.15°
Ceramie swilches—for hi-freq. use, 3 pole, double
throw and 4 bole double throw (shorting  type) —
elther type—47 va.

METER RECTIFIERS 1 wire, full wave—.99,
MOTOR STARTING CONDENSERS. 110V 85-115
Mtd 3-second start, universal t¥De for refrierators,
washers. cte.—1.23 ea

AMPLIFIER Foundation TUnit. 7x17x9"—clizssls 3"
high, finisked in heantiful gray ripple finish—2.70.
We have a complete line of J0°.A chassis amd cabinets
at comparably low prices.

BUFFALO RADIO SUPPLY

219-221 Genesee St., Dept. C-4
Buffalo 3, New York

. POWERS
=== Did The Ancients Possess?

WHERE was the source of knowledge
that made it possible for the ancients
s (o perform miracles? These wise men of the
WP‘:'MW the mysteries of life and permarul
wer. This wisdom is not lost—it is with
held from the masses. 1t is offered freely
TO YOU, if you have an open mind. Write
for free sealed book. Address: Scribe MeTal.

e ROSICRUCIANS
Sanjoe  (AMORC)  Califormia

ITH 1o,

- FILMGRAPH .
and Instantansous Permanent
CIECYPAR PLAYBACK UNIT. Lengthy Recordings;
FREE Clear, Powerful; Eliminates Titles,

MILES REPRODUCER CO, vc. 812 BROADWAY.N.Y.3 RC-4 |
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> WHAT STRANGE

NEW RADIO PATENTS

By I. QUEEN

MICROPHONIC TUBE

Jerome Rothstein, Belmar, N. J.
Patent No. 2,389,935
ORDINARILY a microphonic tube js a lamenta-

ble component, to be discarded at the earliest
moment a reéplacement can be located. In this
case, a microbhonic tube is deliberately designed
for particularly useful electronie applications.

~
TUBE LEADS

The vacuum tube is shown with cathode, con-
trol grid and anode, but aaxiliary elements could
be added. A circular fiexible diaphragm (D) is
welded at its periphery to a metal ring (R)
which in turn is sealed to the edge of a large
aperture in the giass envelope. The center of
the diaphragm iz connected to a large glass
bead which supports the control grid. The grid
lead from the base is flexible to permit move-
ment.

Vibration or displacement at the diaphragm
is transmitted to the control grid. Therefore,
corresponding changes of ambplification factor
occur and may be indicated or recorded in the
plate circuit.

This new tube can be used to measure wind
velocity, liquid vressure, faint sounds and me-
chanical stresses. The center of the diaphragm
may be connected to a distant obiect by a taut
wive if desired.

THYRATRON INVERTER

Henry Carleton, Washington, D. C.
Patent No. 2,390,508
‘T IS usually simpler to obtain d.c. from a.c.
than vice versa, especially when high power
is involved. This invention inverts Power without
the use of moving parts, requires only few com-
ponents, and provides an adjustable frequency.

The d.c. source is connccted aeross R1, R2
and C. R2 is much greater than the other re-
sistor. With the switeh closed, the condenser C
begins to charge and the current flow gradually
decreases to zero. As a result of this current a
high negative bias appears at the screen grid,
but this quickly drops to zeru. Simultaneously,
the control grid and anode voltages rise rapidly
in a positive sense. These three changes all tend
to break down the thyratron tube at some in-
stant before complete condenser charge.

When the tube ionizes, the condenser dis-
charges through coil CH, resulting in an oseil-
latory pulse, until the condenser charges to a
sufficiently high reverse potential which cuts off
the tube. The outpbut appears across the coil
(through fixed condensers).

R2 adjusts the frequency, while Rl and R3S
determine the optimum instant for tube break-
down.

FM DETECTOR

George C. Sziklat, Princeton, N. J.
Patent No. 2,373,616
lT HAS been discovered that a super-regenerative
clreuit provides a very sensitive detector of
FM energy and requires no limiter. The figure
shows two such circuits with secondaries op-
positely mistuned by a frequency exceeding the
maximum frequency deviation of the carrier.
The time constant of each circuit is adjusted
io some super-audible frequency between 80 and
200 Kc, the smaller providing greater output.
The super-regenerative circuit characteristica are
illustrated in the curve which shows a substan-
tially straight portion between peaks. Since the
tubes are run between cut-off and saturation,
limiting action is automatically provided for.
High sensitivity is obtained whether the Input
is an antenna or an I.F. amplifier output.
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GENERATOR REGULATOR

William C. Grabau, Brighton, Mass.
Patent No. 2,390,214
HIS electronie regulator limits the voltage
fluctuations of a.c. menerators. Use is made
of two full-wave rectifiers and a gas-discharge
{Continued on page 507)

A

RADIO-CRAFT for APRIL, 1946



RADIO TO THE MOON
(Continued from page 464)

Knowledge that we have this power
to carry through the vacuum of outer
stellar space, proved by the echo from
the satellite, means even more: that we
can extend man’s control and influence
into voids far removed from the earth.

What I mean by control is our every-
day ability to push a button and re-
route a ratlroad train, or press a switch
and light up a room, or dial a phone and
talk across a city.

On January 10th we learned we could
push a button and make things happen
in outer space, for the calculated intensi-
ty of our signal delivered on the face
of the moon, sufficient to produce an
echo on earth, is far more than needed
to control a device on the face of the
moon, or anywhere in space between
us and it.

It’s no trick at all, for instance, to
control a pilotless plane or operate a
driverless vehicle on the face of the
earth by a simple remote control box.
We did that five years before the war.
But after January 10th we know that
we can do it as far away as the moon,
or on the face of the moon if you like.

That really is the significance of our
discovery. Not that with a dozen years
of delicate watchlike radar improve-
ment we could map the moon, now fair-
ly well done with a good telescope. By
the time we map the moon by earth ra-
dar, these radars will be contrelling an
intersatellite service which, being on
the spot, will be able to do map making
as a subsidiary or incidental assignment.
In short, radar has presented a means
of control and communication well in
advance of man’s ability to project him-
self in space. And it may well be the
means which will lead to it.

To provide any sort of concrete proof
that our radar was rcaching the moon
it was obvious, lacking a lunar receiv-
ing station to report on our signals, that
we had to send a signal to the satellite
so strong that we could check our own
ccho.

For this we used 64 dipole antennas
in phase with a reflecting surface be-
hind—standard radar equipment mere-
ly doubled in size, power gain approx-
imately 200. Qur transmitter operated
on 112 megacycles, peak power around
4 kw, pulse duration 3% second, repeti-
tion rate 1 pulse each 5 seconds. The
transmitter was crystal controlled, using
a 500 ke bar and employing frequency
multiplier stages to rveach a final ampli-
fier output of 112 megacycles. This final
power amplifier used during early tests
and prior to the announcement of the
contact, used two Eimac 1000-T tubes
in a conventional v.h.f. push-pull ecir-
cuit.

Far more complex was the receiver
which, built with a sensitivity of 0.01
microvolts, is about 200 times as sensi-
tive as the most progressive type com-
munications recciver available to the
public today. This sensitivity was abso-
lutely necessary, our closest calcula-
tions showed us.
RADIO-CRAFT APRIL,
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UNIMETER

This unit fulfills an extremely important
need for general utility portable service
equipment. It has wide range coverage for
both a-c and d-c measurements of voltage,
current measurements on d-c and the popu-

lar ranges on resistance.

The UM-3 is designed to clearly indicate

all the functions which aid in the
prevention of application of high
voltages when preparing for cur-
rent or resistance measurements.

Other G-E units for better ser-
vicing include: Tube Checker
TC-3, Unimeter UM-4, and Oscil-
loscope CRO-3A.

For details write: Electronics
Dept., Specialty Division,
General Electric Company,
Syracuse, New York.

Electronic Measuring Instruments

Astronomically, we knew that the sur-
face of the moon was lava which, meas-
ured on earth, has a dielectric constant
of about 6. This meant that about 16
percent or 3 watts of our encrgy strik-
ing the moon would
be reradiated in all
directions. Our re-
ceiver, therefore,
would have to be
sensitive enough to
pick up signals not
stronger than
would be sent from
a 3-watt walkie-
talkie operating on
the moon.

Basically, the re-
ceiver is a 4-mixer
superheterodyne
with all but one of
the mixer injection
frequencies con-
trolled by the
transmitter crystal
to provide locking
with the transmit-
ter frequency. The
fourth mixer is
provided with an
adjustable-fre-
quency crystal to
establisb. the final
i.f. for the exaet

Signal Corps Fhoto
Part of the supersensi-
tive receiver and test
equipment used for

the measurements.
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frequency to be received.
The receiver's input frequency differs

from the transmitter frequency by
an amount depending upon the Doppler
. (Continued on page 502}
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Radio
Headquarters

We ship at once—parts,
equipment, whatever you need!

This house began its career almost as
carly as Broadcasting iself! Today, 25
years later, were the world’s largest radio
supply house! Standard Lines: National,
Hammarlund, R.C. A,, Hallicrafters, Bud,
Cardwell, Bliley, and al! the others!

'“\'LQ, SUPERSPEED SERVICE Orders
(‘:& shipped out same day received,
on most goods.
£ [ ENGINEERING SERVICE If
ﬁ&;‘f@ your

engineering problem requires
m special equipment, we’ll make it

Latest barpain flyer
includes test instru-
ments, record chang.
ers, communication
receivers, ham trans-
mitting tubes and a
host of electronic |
items you need today. |
Morketers al

i Fomous ;Z-'J'ﬁﬂ"?ﬁ E:' »'{I}[ﬁﬂ?
Hadio Wive

Television Inc.

NEW YORK 13 BOSTON 10  NEWARK 2

"Jrlgl-ﬂn-l-i.r-. al

Cut out coupon, Poste on penny post card, meil todoy

R.W.T. Dept.RC-6
100 AVENUE OF THE AMERICAS, NEW YORK 12 |

Centlemen: Send me FREE copy of your Latest Bargain Flver
C-36, packed with recent clectronic equipment and components,

NAME

AODRESS,

CITY,
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RADIO TO THE MOON
{Continned from page 501)

Effeet due to the moon’s velocity. When
the moors rises we are speeding toward
it 834 to 626 miles per hour, Doppler
Effect inereasing the frequency of the
echo signal between 279 and 209 cycles
from the transmitted signal. At moon-
set, we recede from the satellite at from
891 to 578 m.p.h, which decreases the
echo signal frequency anywhere from
287 to 188 cycles. This exact frequency
measurement of the Doppler Effect on
our radar signals, incidentally, provid-
ed a proof positive of contact with the
satellite.

The experiments which established
the first contact with the satellite on
January 10th are, of course, only the
merest beginning of developments
which may rapidly ocecur in a short
space of time.

In establishing our 476,000 mile con-
tact we now have an invaluable cireuit
through the ionosphere which, our ex-
periments show so far, is interrupted by
unexplained phenomena. For instance,
while it is too early to say with assur-
ance, sun spots appear to disrupt con-
tinuity of the circuit, whereas for ter-
restrial straight-line u.h.f. they have lit-
tle or no effect. Also on one or two occa-
stons we contacted the moon before it
rose over the horizon., And we are just
beginning research on the effect of radi-
cally shifting frequency, say from the
present frequency to 500 megacycles, or
to 1000 megacycles, and the concurrent
gain realized from a very large para-
bolic antenna. What will happen then?
We will find out!

These are vast fields of unanswered
scientific questions to which we may ap-
ply to outer space a research weapon as
valuable to man’s electrenic knowledge
as the microscope to bacteriology.

Another question of prime impor-
tance: just how far will our signals
really travel? Calculations show our
radar transmitter, using a peak power
of from 3 to 4 kw (which actually is
not very large), produced a reradiated
power from the moon of 3 watts, indicat-
ing a signal strength delivered to that
satellite easily equal to that received
by rural listeners of our network broad-
cast programs,

First conclusion, of course, is that we
will not have any trouble at all broad-
casting programs to a moon audience,
when and if anyone wants to go there
and listen. By the same token if we want
to remotely control devices between the
earth and the moon, or on the surface of

the moon itself we could do it without
too much difficulty from an electronic
standpoint. But the question leads to
this: if our signals are now strong
enough to exercise control on the moon,
how much of a signal are we getting to
Mars and Venus?

Interplanetary contact rests on the
development of improved equipment: a
superpowel transmitter, a razor-sharp

Acme Photo
Antennas at Evans Signal Laboratory, Belmaer,
New Jersey, where the moon contact was made.
The big one in foreground sent the signals.

antenna beam and an increased receiver
sensitivity. Only when we can deliver
a signal to these planets so strong that
we receive an echo from the impact, can
we know we are getting there. When we
receive this echo, we will know, ipso
facto, we can exercise electronie control
in the void between and on that planet.

With econtinued and accelerated re-
search at the Signal Corps Engineering
Laboratories we hope to break through
to these new horizons of man’s ability
to talk and impose his will in space.

No nation on earth wants another
war. And it is everyone's hope, and the
end toward which we are working, that
our research will benefit mankind and
make this world a better place to live
in.

But if America is ever faced with a
push-button war, the Signal Corps will
design the button. . . .

MOON-RADIO PREDICTED IN 1927

READERS of the Gernsback publica-

tions will not be too surprised to hear
of radio-radar contacts with the inoon,
since such communication was accurate-
ly predicted 19 years ago in an article by
Hugo Gernsback, entitled: “Can We
Radio the Planets?”, and published by
him in his former magazine, Radio
News, February, 1927,

The article foretold exactly the results

RADIO-CRAFT

now had by the Army Signal Corps sci-
entists. An illustration pictured a radio
transmitter on the earth with the moon
overhead and the reflected radio beam
coming back. At each side of the earth
an observer was shown monitoring the
transmitter and received waves, with a
clock indicating two and a half seconds
elapsed time between the outgoing and
incoming signal.
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“Can We Radio the Planets?” Mr.
Gernsback stated, does not neccessarily
mean that the author has attempted in
this article to design apparatus to trans-
mit and receive intelligence to and from
other worlds, although such a possibili-
ty is discussed. Rather he brings forth
an entirely new point, suggesting seri-
ously—by means of the beam system—
to send and receive back the same beam,
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sIllustration from Feb. 1927 issue Radio News.
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Gernsback's 1927 proposal was to erect a
powerful short-wave transmitier at some point
on the globe, with the receiver at its antip-
odes. Note exact time (22 seconds) pre-
dicted in article written 19 vyears ago.

for scientific research work, as well as
explore our own planet for scientific
purposes. He also recognized that to
accomplish the feat, short waves would
have to be used. The article stated:

“I am fully aware of the criticism that
will at once be raised, that it is not pos-
sible for us to send a radio beam be-
yond the confines of our own at-
mosphere, due to the so-called Heavi-
side layer, which is supposed to exist a
hundred or so miles above the surface
of the earth, According to the researches
of the eminent scientist, Oliver Heavi-
side, the upper layers of our atmosphere
are so conductive electrically, due to the
jonizing effect existing at such heights,
that the radio waves arc reflected; and it
would thus seem impossible that we
could shoot a radio beam outside of the
confines of the earth,

“This may be perfectly true when
it comes to the usual radio waves, such
as have been used in the past, varying
from some 15 meters up to 25,000 me-
ters. I am equally certain that at lower
wavelengths, say from two meters down-
wards (Note: The Signal Corps scien-
tists actually used wavelengths in the
order of two meters, namely 111.6 mega-
cycles), entirely different conditions ap-
pear, for the following reasons:

“We know that radio waves are an
electro-magnetic activity, the same as
light waves or heat waves. It is believed
that, the lower down we go in the wave-
length scale (that is, the higher the fre-
quency), the easier it becomes to pene-
trate the Heaviside layer, if we grant
its existence at all.

“Radio waves travel at the rate of,
roughly, 186,000 miles each second. If
observers at opposite sides of the earth
were using chronometers, and if a sig-
nal were sent from one side at a certain
time, the signal going out to the moon
and reflected from it would be found to
return to the earth in a little more than
two and a half seconds. This would
afford, therefore, a complete proof of the
theory.”

I
COMMENTS ON
FROM THE FATHER OF RADIO

Mr. Hugo Gernsback
25 West Broudway
New York, N. Y,

1 have reasl with keen interest your in-
renious sugwestions, made nineteen years ago,
of using then-existing means for transmitting
ultra-short wave energy to the moon and
reeciving its refiected signal. In view of the
rceent actual realization of such transmission
by U. S. Army radar your early suggestion
assunies startling importance.

Here again is onc more amazing instance
of the numercus articles written by you in
the past, foreseeing, sufgesting or prophesy-
| ing revolutionary advances in the radic or

electronic arts. 1 venture to say that during
| the ensuing 60 years many more instances of
the =ort will be recorded to your credit and
far-sveing DPrescience.

The youth of today, interested in the revolu-
| tionary progress of science. as most of these
must be in view of the war's astonishing
developments, should be stimulated by this
| early and accurate prediction of yours, stimu-
lated to look keenly into Nature and Science,
to forcsee some of the infinite possibilities
there concealed.

(Dr.) Lee de Forest

FROM THE PRESIDENT OF RCA

Mr. Huro Gernsback
26 West Broadway
New York, N. Y.

It has been interesting to observe your pre-

1927 PREDICTION

lliction made nineteen vyears ago of inter-
planctary radio communication, especially in
the light of the fact that a radar signal was
recently beamed to the moon and its echo
received.

Long-range forecasts in the field of science,
although 2t the time may appear fantastie.
often serve as an inspiration and a goal for
imaginative young pcople with an aptitude
for science,

Your predictions in wireless and electronies
have no doubt awakened ideas in youthful
experimenters, and if they have found en-
couragement in your visionary writings you |
should be as happy as a teacher who inspires
pionecring achievement.

(General) David Sarnoff

FROM THE PRESIDENT OF IR.E.

Mr., Hugo Gernsback
25 West Broadway
New York, N. Y,

Thanks for your letter of January twenty-
eighth and for the very interesting cnclosures
which came with it. l

I know from a small amount of personal
experience that ome of the very pleasant |
things in life is to be able to look back to a
prediction made years ago and point to the
fact that it has come true.

You are certainly to be congratulated for
having done this in the article of February,
1927,

F. B. Llewellyn
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POWERFUL ALL-PURPOSE INDUCTION
MOTOR

IDEAL FOR EXPER1MENTERS—101 USES
Sturdilv constructed to precision
standaids, nm; sell-starting shaded
pole A.C. induction motor 18 pow-
crful enouch for a number of uses,
Some_of lhese are; Automatic Time
ing Devices. Current lnhrmplorl.
Electric Fana, Electric Chim
Window Disclavs. Photocell CGn!rol
Devices, Electric Vibrators. Small
Grinders. Buifers and Polishers.
Mimiature Pusmps. Mechanical Mod-
els, wrens,  and  other applica-
tious.

Consumes about 15 watts of
power sni! has 2 nneml of 3.000

ate  an
with 200 Ibs. dtnd weight—THAT'S POWER
Dimensiens 3% high bv 27 wide bv 134" deen:
has 4 convenient mounting studs: shaft is Ve” lon
by 37187 diameler, and runs in self-allfnine  oil-
retalning beavings. Dosined fur 110-20 volts. 50-60
eyeles, A.Co only. Shn. Wt 2 b

Your 'é%'.c‘:".....................,. $2.95

ULTRA MAGNET

LIFTS MO"E THAN 20 TIMES
TS OWN WEIGHT

LITTLI GIANT MAGNET

Lifts 5 lbs. easilv, WelZhs & o,
Made of A NICO new highsmainetne
steel. Comuu-le wllh Weeper. World's
most powerful magnet évér made.
The exberimenlér nml hobbvist wiil
fAnd hundredgs of exeellent uses for
this hiZh quality Permanvit marnest.

Mln:&uma 132" x 115" Shin. Wt
ITEM NO. 159 $
VOIIII PRICE . ...... ] 50

GENUINE MIGROPHONE THAHSMITTEHS

Recular telephone trans-
mitters |aken from a large
telephone supply COm-
panv's  overstock. Work

rfeetlly on 2 dry cells.
Ecnbeu on P.A, Bvs-
ten all systems, inter-
(ulllnlullh‘ltlonl 8 € B,
shart-line telephone  cir.

u;ry-opﬂrnud rural tele-

1ONe nes

SE GENUINE
HE F. _ ARE A

TRANSMITTERS. MADR KE + WES
ELECTRI CTTAND STROMBE G»CARLS N. excellel in
appearance anidl ration. remal hle vnlu.

one seldom oﬂ'eretlwln these times. Ship, Wt. 1 1b,
ITEM No. 160 .50
YOUR PRICE .......

AMAZING BLACK LIGHT!!
Powerful 280 -Watt uitra-Vielet Source

The best and most Dractical
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WESTERN ELECTRIC BREAST MIKE

This 8 a fine light-weizht aie-
craft carbun microphone. It weilha
ably

Mike comes with breastnlate
mounting and has 2-wav swivel.
jng adjustment so that it can he
adijnsied to any cdesired position.
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A TROUBLE CHASER
(Continued from page 465)

the power supply as a half-wave recti-
fier. D.c. filtering was accomplished with
a 40- and 20-uf electrolytic condenser
and a 2000-ohm 5-watt resistor. Since
the trouble chaser is an a.c.-d.c. instru-
ment, the ground clip must be connected
so that if one is testing an a.c.-d.c. re-
ceiver fuses don’t go popping out. This
could very easily happen if the receiver
chassis was on one side of the power
line and the tester on the other side.
When the ground clip was clipped on,
fireworks would start. To eliminate
blowing fuses, a small neon light with
built-in resistor is switched in and out.
First plug both

Turn on the switch and completely turn
on the volume. Wait a few minutes for
the tubes to heat up and then rotate the
tuning condenser. It is best to attach to
an antenna so that a greater number of
stations will be picked up. (This little
trouble chaser serves as an ordinary
radio set as well as locating defective
stages in bad reccivers.)

Each successive stage can be tested
by simply tapping the phone tip asso-
ciated with that stage.with the fingers,
to hear hum and noise in the loud-
speaker. To further test stages, simply
plug in another radio receiver and hook

the tester and the
defective receiver

.¢

into the power line|
and place the neon
in the ground cir-
cuit by plugging
the phone tip into
the correct plug,

gt

TUNING DIAL

.DIA.

=375
DiA.

touching the test
prod to the receiv-
er's chassis. If the

reverse the power

X
: }
neon bulb lights, ‘I‘
plug to the defec-} 1.5

I
2
m
]
g
Z
o
zZ
°)
71N
6.5

tive receiver and
check again. This

time the neon bulb

will not light and
the phone tip is
plugged into the S

plug, connecting

the ground wire
directly to the
chassis.

The different phone tips and plugging
system are numbered from cne through
six. In the *“S” position the elements are
connected as a receiver. The “I” position
inputs the incoming signal to jack J1.
The test leads consist of 4 feet of rubber
cord with a phone plug at one end and
an alligator clip and test prod at the
servicing end. Also two other small jacks
are provided so that the d.c. voltage can
be applied to some external source.

Here are a few things to remember
when wiring up the tester. Be sure to
shield the grid leads that are to be
plugged in and out of jacks, such as
jacks 2 and 4. This minimizes hum, grid
howl and pickup. Also be sure that the
speaker is grounded to the metal chassis.
Another thing that will also cause the
tester to howl or hum is to leave out C2,
a by-pass condenser. If this condenser is
eliminated, the
S0L6-GT tube will
oscillate. It is best
to check over the
wiringcircuitabout
three times before
plugging the tester
into the power line.

When the unit
has been completed
and ready for oper-
ation, first plug all
of the phone plugs

RADIO-CRAFT

INPUT [JACK
2.25 2.25 2.—
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T Y M VMR UV I2HOLES
¥ v d v .25 DIA.
L5
4_ NOTE: ALL DIMENSIONS IN INCHES @
875 >

Fig. 2—Working drawing of the panel. This can of course be varied
to suit the individual constructor's equipment or taste.

the test leads to the tester. If it is an
a.c.~-d.c. receiver, be sure and first check
the power line polarity with the neon
bulb. After this is done, simply clip the
ground lead on and use the probe, start-
ing at the antenna coil with plug-tip 2
in the “I” position.

By rotating the receiver’s variable
condenser stations can be heard. Pro-
ceed on down the line through the r.f.
and i.f. sections. If the volume is great
enough now, use plug-tip number 3 in
the input position. The signal will un-
doubtedly be weaker here but will pick
up as you go down the line.

With this signal tester the serviceman
can even check output stages, output
transformers, and loudspeakers. The rec-
sults obtained were excellent and speed
was encouraging. Many troubles in
receivers can be easily tracked down,

APRIL,
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THE OSCILLOSCOPE
(Continued from page 461)

the V-GAIN control advanced. Note
the frequency of the stray voltage picked
up.

7. Testing of Audio Frequencies can
be accomplished by using the a.f. out-
put voltage of a signal generator,
(usually around 400 cycles), applied to
the vertical input. This can be done
much more effectively if the applied a.f.
voltage can be controlled.

NOTE: Variation in the amount of a.f.
voltage output can be obtained in the “Pre-
cision,” Model No. E-200-EM, Signal Gen-
erator, illustrated in Fig. 4. If a separate
audio oscillator is obtainable with its asso-
ciated controls for output and frequency,
it is naturally the most effective means for
showing various frequencies.

When the signal generator is set to
produce an r.f. wave, modulated at
around 400 cyeles, and it is connected to
the antenna cireuit of a radio receiver,
the demodulated audic output can be
observed on the ’scope screen for many
useful purposes.

| ELECTRICIANS! RADIO MEN? |

1

To cite a few examples, it is possible '

to observe and locate any distortion in
the quality of the audio signal being re-
produced by the set by first examining
the output of the receiver detector, and
then proceeding stage by stage through
the audio-amplifier tubes up to the loud-
speaker. Any departure from the wave-
form of the injected signal may be
traced to its originating section, and
may there be identified.

The appearance of certain forms of
distortion are easily recognized by com-
parison with the original sine-wave
signal as shown in Fig. 5. The first case,
(Fig. 5-¢) shows the result caused by
a tube that is functioning outside of
the linear portion of its characteristic

O
IOK
n7 v.
60~
| U o
d VERT. HORIZ
T o o
o e

Fig. 6—Circuit to show phase differences.

curve because of overloading. The flat-
tening of the upper half of the wave by
saturation of the tube, and the flatten-
ing of the lower half of the wave by
operating the tube beyond cut-off can
be seen clearly. The second screen pat-
tern, (Fig. 5-d) illustrates the appear-
ance of harmonic distortion, which
amounts to the introduction of a new
frequency (in this case the third har-
monic), added to the original sine wave.
This effect is often seen when a tube
is operating with incorrect bias. Re-
generation, as another example, is
identified by the ragged shape of the
sides of the curve. The ability to recog-
nize instantly such defects goes a long
(Continued on page 506)
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States have now passed the thousand
mark, the FCC reported in December.
When normal licensing was resumed
on October 8, the number was 961;
on December 14 the number reached
1,001.
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“Broadeast  stations in the United

If a beat-frequency oscillator is need-
ed and unavatilable, removal of the re-
ceiver’s i.f. tube-shields will often pro-
vide a satisfactory substitute. If the set
uses metal tubes, replacing one of them
with a G-type will usually be enough to
produce the necessary oscillations.
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THE OSCILLOSCOPE
(Continued from page 505)

way toward developing dependable
methods of locating set defects.

The familiar pictures obtained on the
screen by connecting the output of a
microphone to the 'scope are additional
examples of audio-frequency wave-
forms. The use of the microphone gives
instructive visual results from a wide
variety of sound sources, such as tun-
ing forks, speech and music.

8. Phase Difference Patterns:

(a). For 90° phase diffcrence, a phase-
splitting circuit is formed by connect-
ing a variable resistor and capacitor
(0.1 mf) across the 60-cycle source.
Note in Fig. 6, that the connection
between the resistor and capacitor is
connected to the ground terminal of
the ’scope, and that each end of the
60-cycle voltage source must therefore
be ungrounded, since the vertical and
horizontal ground terminals of the
'scope are interconnected within the in-
strument. The elliptical pattern pro-

pare two frequencies, where one is more
than ten times as great as the other,
and forms elliptical or circular patterns
called roulettes, as explained in more
advanced references, such as that by
Schulz & Anderson'.

The use of an electronic switch,
whereby two or more waves may be
shown on the screen simultaneously, is
also explained in this reference.

8. Voltage vs. Current Curves: A
characteristic curve of current plotted
against voltage may be obtained by us-
ing the circuit shown in Fig. 8-a, where
the impressed voltage of the circuit is
applied to the horizontal input and the
current in the circuit (as a function of
the voltage drop across the series re-
sistor), is applied to the vertical input.
For the curve of a resistor, the straight
line produced would give the same zero
degree phase angle picture as obtained
in Step 8 (b). This method may also be
used for copper-oxide rectifiers, and for
diode and triode tubes. Sample results
for the diode are shown in Fig. 8-b, giv-
ing a curve with voltage (Ep) shown
on the X-axis, and current (Ip) shown
on the Y-axis. Fig. 8-¢ gives the curve
for a copper-oxide rectifier. Curves for
tricdes and other type tubes may also
be obtained in this manner.

Fig. 7—The various patterns are due to sev-
eral given angles of phase difference.

/ 20000\ \

1e0=

I55® I35°
202.5° 2250

12,52
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duced shows the result for a 90° dif-
ference in phase angle (also called
quadrature). The circular pattern form
is produced when the amplitudes of the
vertical and horizontal displacements
are equal. The forms for other angles
of phase difference are shown in Fig. 7.

(b). Zero degree (in phase) condition
is produced when the condenser in the
phase-splitting circuit is replaced by a
resistor. In a similar way, other values
of phase angle from 0 to 90°, as shown
in the illustration, may be produced by
using a variable resistor and condenser
combination in place of the condenser
alone.

(c). Other Wave Forms: It might
be well at this point to mention some
other methods of showing wave-forms
that could, if desired, be the basis of a
more detailed study. These might in-
clude the following suggestions:

non-mognetic)

® 6,000 volt breakdowni

® Heot resistonce 240 to 300 degrees!

® Tansile strength of materiol, 5000 |bs.
per square inchl

® Pick up nuts, screws and washers without
danger of shorting!

@ Relotate wiring without disturbing mag-
netic fields while equipment is operating!

$
DEPT. P-4

The investigation of the various forms
of current present in an a.c. power
supply.

The formation of elliptical patterns,

{ where the wave-form of the higher of

two frequencies is spread out on an el-

Q)BERTS ASSOCIATES,P.0.BOX 5622, G.C. ANNEX, N.Y.y
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lipse formed by the lower frequency.
This method is especially used to com-
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Fig. 8, A—Set-up for producing voltage and
current curves. B and C—Curves so produced.

Another artiele in this series, describ-
ing applications of the oscilloscope in
the laboratory and shop, will appear in
an early issue. The author invites comn-
ments from those associated with radio
training on further suggestions that
might be effective as demonstrations of
electronic principles.

1Schulz & Anderson: “Experiments in Elec-
tronics and Communication Engineering.”
APRIL, 1946

for



THE CRYSTAL FILTER |
(Continued from page 497)

be only a few cycles wide, some trace of
the signal, at least, can be heard over
a relatively wide band; and there is little
danger of losing the signal completely.
After the crystal is cut into the circuit,
the final tuning adjustment is simply to
bring the signal to the point where the
voice or music seems very deep and re-
sonant. As with c.w. operation, it will
be well to practice a few times with a
dependable signal in order to learn just
how the particular receiver in question
will act.

Under actual operation in a crowded
band of frequencies, there will often be
some interfering signal very close to the
desired one; and when the desired c.w.
or phone signal has been brought to
peak crystal response frequency as de-
scribed above, there may still be some
vestige of the interfering signal. The
crystal phasing control then steps into
the picture. The earlier discussion
showed that when the phasing control
is moved away from its balanced setting,
a frequency of strong rejection appears
on one side or the other of the response
frequency. Therefore, adjustment of
the phasing control makes it possible to
almost completely eliminate any par-
ticular unwanted signal. It should be
pointed out that this phasing adjustment
is a final touch, made only after the de-
sired signal has been accurately tuned in.

SELECTIVITY AND GAIN CONTROL

Seo far, little mention has been made
of the receiver selectivity control. Usu-
ally, the selectivity will be set sharp for
i.f. operation with c.w. signals. With
crystal operation, however, it will usu-
ally be better to have the receiver se-
lectivity set medium or broad. A combi-
nation of sharp receiver i.f. selectivity
and sharp crystal selectivity can restrict
the band width so much to smear out
rapidly keyved signals. This effect is

caused by inability to pass the sidebands I
necessary for clean keying.

With phone signals, selectivity must
be held broad if crystal operation is to
be used. This is because the phone sig-
nals are themselves broad. In many re-
ceivers, a special low-selectivity position
is incorporated in the crystal switching
circuit, marked XTAL PHONE. Even
with broadest selectivity adjustments,
however, some of the higher frequency
components of the audio signal will be
cut by the crystal. If additional degrees
of selectivity are used, intelligibility will
be further reduced. With excessive se-
lectivity, voice signals become a confused
mumble of low-pitch grunts.

One other control that occasionally
enters into crystal operation is the r.f.
gain control. In some receivers, this con-
trol affects the oscillator frequency to
the extent of a few hundred cycles. With
the erystal circuit in operation, this phe-
nomencn is disadvantageous in that it
usually requires a readjustment of tun-
ing whenever the r.f. gain is changed
appreciably. On the other hand, the r.f.
gain control can be used to advantage,
within limits, as an extra-fine tuning
control for bringing the desired signal
just to peak crystal response. This will
apply particularly to receivers with in-
adequate bandspread facilities or ex-
cessive backlash in the regular tuning
mechanism.

From the foregoing discussion, it
should be clear that a erystal filter is
not a cure-all for receiver troubles. It
has the single advantage of extreme se-
lectivity. It has the disadvantages of
reduction in intelligibility of some sig-
nals, the necessity for accurate tuning,
and greater demands on receiver stabil-
ity. It takes an understanding of these
limitations and an understanding of the
basic peculiarities of a crystal cireuit to |
get optimum performance. | :
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NEW RADIO PATENTS
(Continued from page 500)

tube. The latter shunts the fleld resistance and
thus controls the alternator excitation.

V1 rectifies part of the voltage output and Rl
constitutes its load. V2 acts in a similar way
except that its efficiency is determined by its
grid bias, which is made up of & neRative bat-
tery potential in series with a portion of the
positive R} voltage.

_Aasume an increase in generator output. All

WHY

Why not install a spare set of filter con-
densers in the more claborate reccivers
and amplifiers. A simple toggle-switch ar-
rangement can be worked out so that all
the serviceman would have to do would
be to throw a switch and the radio would
have a new set of filter condensers.—Put,
John R. Simpson, Miami, Fla.

(Plug-in condensers, which are commer-
cially available, would scem to be a more
practicable arrangement.--Lditor)

Why not have auto radios fitted with a
secret switch so that if anyone but the

RADIO-CRAFT APRIL,
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secondary voltages increase glightly. As a result,
the grids of V2 become more positive. and in.
turn the voltage across R2 increases. This grid
bias determines the length of time during which
V3 conducts, which in this case will be shorter.
A smaller tota! average current thus flows
through F, causing the generator voltage to
return to normal. The reverse takes place when
the a.c. voltage tends to decrease.

NOT?

owner starts the car and drives away, the | &
radio automatically transmits a constant
squawk (on a special band) which the po-
lice can ecasily track by listening to that
hand on their prowl-car radios.—Hilliam
B. Gall, Philadelphia, Pa.

i

Why not incorporate an ozone generator
(used in eliminating objectionable odors
from the air) in a console type radio
receiver. The power and space is available,
and the additional cost could be much less |
than the price of a separate unit. It might
also improve the reception of the “Soap
Operas."—CPO Guy Deed, Ottawa, Ont. |
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High Impedance
HEADPHONES

Made for the
U. S. Signal Corps

Brand new. high qual-
ity super-scnsitive head-
phones. Built to rigid
government specifica-
tions — for service and
sturdinesa. One of the
exceptional values found
at ARROW ELEC-
TRONICS COMPANY.
Headphones are
equipped with Standard
Phone Plug.

®

Q45

Write to us for anything in ELLECTRONIC PARTS
and EQUIPMENT. Get on our mailing list and keep
informed as merchandise becomes available.

Pleass mention Dept. RC when writing or ordering.

ELECTRONICS
B2 CORTLANDT ST., NEW YORK T, N, Y.

WHitehall 3.2694
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F_ ELECTRONICS WITH
. MODERN TEST EQUIPMENT

LANDINGS BY RADAR
(Continued from page 468)

Demonstrations
with
® Multi-

meters

® Signal
Genera-
tors

® Oscillo-
graphs

® Radio
Kits

60 pages of up-to-date, educationally
sound electronic demonstrations, illua-
trated in complete detail. Available to
purchasers of test equipment, at no ex-
tra cost. Praspective users of multi-
meters, signal generators, oscillographs,
vacuum-tube voltmeters and radio kits
may obtain DEMONSTRATION EX.
PERIMENT MANUAL EM-C by gend-
ing $2.00, which will be applied as credit
to the cost of any test equipment pur.
chased,

BY S0L D. PRENSKY

Radiolab Publishing & Supply Go.

452 Montgomery Street, Brocklyn 25, M. Y.

)

Httention:

Introducing
Our First
Post-War
Radio Kit

L]

Ideal for Use By

STUDENTS ¢ SCHOOLS ¢ HOSPITALS
SERVICEMEN ¢ AMATEURS
1t uses the universally accepted superheterodyne
eircult  containing the following tubes: [12SA7,
:IS'l;zb IESQZ 50L6, 35Z5 and tunes from 550 Ke,
0 [
Model 8-5 (lllustrated)—Complete Kit. Including
tubes, Bakeiite Cabinet and four pages of diagrams
and instruetions ... ..............cc... @ $19.95
In addition, our previous models of meters and
radio Kits are still available.
Ohm-Voit MHliammeter Kit M.2 . . .. $14.95
Radlo Kit modei TRF-4A, including tubes @ $10.95
Radio Kit modef §-6, inciuding tubes ... @ $17.95
25% Deposit on C.0.0. Orders

We carry a complete stock of parts.
Export Induiries (nvited.

RADIO KITS COMPANY
Dept. M 120 Cedar St. New York 6. N. Y.

F - NE "IINY POCKET S1Z

& ! WRADIO!
j-\ WO ghye e g
LIl

)}

READY TG PLAY own

with self-contsined phone for
personal use. Smooth. du
bllcl':' and silver o'nualc-m. Has

re.
TEED TO WORK when
connected and used according to
Instructions sent with each radio

Can be used in homes, offices.

tiotels, cabins. bed, after i'\|uurs. ntc.rd . 1
tcash. money order. chec 1,
SEND ONLY s"°° iy EnEt nnvlﬂ‘m";. plus el‘l\g
eg fees on arrival or gy 539,59 for postoaid delivery,
IDEAL GIFT FOR {HIllikex OR ADULTS ALIKEf
m‘vg}ltr' PA-KETTE HADI{ TODAY—NOW. Dealers in

PA-KETTE RADIO COMPANY
DEPT. RC-4 KEARNEY. NEBRASKA

~TEST EQUIPMENT-

—SHIPPED FROM STOCK!

SUPERIOR CA-li—signal tracer............. .

SUPERIOR 400—electronic multimater. . 52.50
S8IMPSON 260—volt-ochm-mililammeter. . .. ... 3.25
RADIO CITY 802-N—tube & set tester....... 50.50

235% deposit with order. balance C.0.D.
A1so, many other types available,

SCENIC RADIO & ELECTRONICS CO.
L)

53 Park Place New York City 7

altitude instructions as well as azimuth
corrections. These instructions would
sound about like this:

“You are 6 miles from the runway.
You are cleared to land ‘straight in’ on
runway 27, northwest 6, ceiling 60 feet.
Maintain your present altitude. You are
200 feet to the left of course. Fly right
2738.”

“You are 5 miles from the runway.
Start to descend at 500 feet per minute.
.« . You're on course. Fly left 270 to
hold your own course.”

“You are 4 miles from the runway.
++ . 20 feet above the glidepath, adjust
your rate of descent. .. . altitude cor-
recting nicely. . . . 10 feet above glide-
path. . . . on the glidepath. Your head-
ing is very good.”

“You are 3 miles from the runway. ...
on the glidepath. Heading is good.”

“You are 2 miles from the runway.
.. . 30 feet to the right of course, steer
left 267. Check wheels down and locked.
You are correcting back on course nijce-
ly.... You are now 20 feet to the right.
. .. 10 feet to the right. . .. now turn
right to heading 270 to hold you on
course,”

“You are 1 mile from the runway. . . .
On the glidepath. Heading good.”

“You are % mile from the runway.
+ « . On the glidepath. Heading very
good.”

“You're over the edge of the field.
- » . On the glidepath. Heading is per-
fect. You are 20 feet above the runway,
which is straight ahead. Touchdown
in 2 seconds. . . . Take . over from
here.”

A typical comment of -+ amazed and
relieved pilot who has been brought
down in this manner wac to breathe a
sigh of relief and observe, “So that's
Radar Landing Control. Well, that's
the best landing somebods else ever
made for me!”

This remarkable ability to bring a
plane safely and accurately to the glide-
path and down on 5 the runway in bad
weather conditions has saved countless
lives and hundreds of fighters, bombers
and super-bombers in every theatre of
war.

Of paramount importance to airline
companies, pilots and passengers, and
to private pilots as well, is the fact that
Radar Landing Control requires no spe-
cial equipment in the wairvplane except
the usual two-way radio communication.

Of equal importance is the fact that
with Radar Landing Control the pilot
needs no prior training or periodic
practice approaches to be successfully
“talked down’’ to a safe landing. Final-
ly, because Radar Landing Control
operates perfectly in all types of weath-
er and is unerringly accurate under all
conditions, a pilot is able to land on
split-second schedules with comiplete as-
surance and safety.

With Radar Landing Control, com-
mercial airlines will offer greatly im-
proved transportation facilities to the
public. In addition, the excessive over-
head caused by delayed or cancelled
flights will be greatly reduced. Radar
Landing Control will increase the mar-
gins of safety, dependability and econ-
omy, thus assuring wider public ac-
ceptance of air transportation. The re-
sult cannot help but bring marked in-
creases in revenue and traffic volume,
which will lead to a greater expansion
of commercial aviation.

For private pilots, the hazardous
“weather-permitting” basis upon which
their flying has been conducted can now
be eliminated. For them, Radar Land-
ing Control will insure safe and depend-
able year-round flying. The results of
this accomplishment can hardly be over-
estimated.

Radar Landing Control will solve the
ever-increasing problem of how to con-
trol traffic around congested airports in
good weather as well as under condi-
tions of zero-visibility. Through en-
abling the control tower to direct planes
to straight-in approaches in rapid se-
quence, it will also obviate the necessity
of “stacking” planes. Recent tests with
all types of planes established the re-
markable record of landing them on dual
runways at the rate of one every thirty
seconds—120 an howr! Contrast this to
the existing procedure in making in-
strument landings. With ceiling at 500
feet, planes are landed—without radar
—at the rate of four an hour, or one
every 15 minutes.

Radar Landing Control, which has
proved its ability in wartime to land
planes under the most adverse weather
conditions, is currently being modified
by Gilfillan and others, working with the
Civil Aeronauties Authority, to make
this equipment available soon for use
on airports throughout the country.

1. Who is the present hcad of the Federal
Communications Commission? See page
459,

2. Can a superheterodyne have a fixed oseile
lator frequeney? See page 463.

3. How does the distance between a point on
the earth and a point on the moon vary?
See page 502.

4. What is a good tube for use as mixer in a
superheterodyne where plate voltages are
low. See page 466.

6. How would you discover quickly whether

RADIO-ELECTRONIC QUIZ

How thoroughly have you mastered the contents of this magezine?
Try the following quiz as a test:

a_voice coil is open or shorted? See Page
472

[

. What are the advantages of the cathode
follower in an outbput circuit. See page 474.
What is a ringing oacillator? See page 499,
. Are microphonic tubes always to be avoid-
ed? See page 500.

. What type of transmitting antenna is
quickly variable from unidirectional to bi-
directional, and how? See page 509.

What is meant by henristie, and has it any
place in the radioman’s life? See page 515.

@ W= @

10,
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VERTICAL RHOMBICS
(Continued from page 469)

antenna to a capacitive impedance of
70 ohms, and tying the balanced feeder
directly to it. This however gives a
“dip” in the pattern of the antenna
which is very critical and also very dis-
concerting. Instead of the pattern of
3-a we have that of 3-b. This works
satisfactorily except for the fact that
two lobes divide the power output, and
some of the directional qualities are
lost. This for purposes of security is
very bad. In using this method, of

A B
Fig. 3—Results of connecting feeder direct,

course, the two ends of the antenna are
to be pulled to the same distance, about
2 to 21% inches apart (some experiment
is necessary here for the best spacing).

The second method used gives some-
what better results because it protects
the one-lobe directional characteristics
of the antenna and helps substantially

2" -2.5"

AT TACH BALANCED FEEDER

ATTACH TO ONE SIDE OF ANTENNA

I 10' 0" OR LONGER

NOTE:ALL CONNECTIONS MUST BE SECURELY TIED, SOLDERED, TAPED
Fig. 4—This device matches impedance between the line and antenna,

to eliminate the back wave in reception.
It is somewhat more complicated, em-
ploying the delta match or tapered
stub system. (See Fig. 4.) Using this
method both ends of the antenna are
spaced at 20 inches. Using a pair of
3% -inch-diameter conductors of 10 feet
or longer, draw the two down from 20

HEAVY DUTY INSULATOR
NON-METALLIC GUY ROPES
PULLEY

S
=@ [+ INSULATOR

HALF WAVE
BALANCING LOOP

TO XMITTER

ATTACH TO ONE SIDE OF ANTENNA —

inches at one end to 2 or 2% inches at
the other end. Attach the 20-inch end
to the 20-inch antenna end and the bal-
anced feeder to the 2%-inch end. Some
experimentation is necessary for the
correct length of the tapered stub and
also for the correct spacing between the
two ends of the stub at the small end. A
very good %-inch diameter conductor
can be made from coaxial cable by re-
moving the insulation between shield
and inner conductor at each end of stub
and soldering the two together. The
complete antenna appears in Fig. 5.

E. The following miscellaneous notes
are addea for clarification: The rhombic
is an unruly antenna and constant main-
tenance is necess-ry. Tautness of the
wires and cleanliness of insulators is
quite critical. Looseness of the wires and
a swaying of the mast in the wind
causes much amplitude modulated noise,
which even the sharpest of limiters can-
not eliminate. All metal guys should be
eliminated if possible, and if not they
should be securely grounded. Under no
circumstances should the rhombic be

i guyed with metal-

Hemp or cotton
rope will improve

percent. A weekly
checkup on insula-
tors should be
made to Temove
dirt, grease, corro-
sion, discoloration,
etc.

Much is said

wOOD MAST
g

7, about terminating
| resistors, but very
little is done
about this problem,
Actually the exact value of terminating
resistance has but very little effect on
the strength of the field. With no termi-
nating resistor at all, the antenna is bi-
directional instead of unidirectional.
This may well be kept in mind, as the
feature may be useful under certain
conditions.

ROPES TIED TO
INSULATORS

RESISTANCE *
600 - 800~

—_—
DIRECTION OF
RADIATION

—HEAVY DUTYINSULATOR

NOTES: RESISTOR* MUST BE ABLE TO DISSIPATE 50 % OF POWER FED TO ANT.
ANGLE OF RADIATION IS |5 PEGREES

Fig. 5—Appearance of complete antenna. Rhombics have excellent direcfional cl'!arncfer'isﬁcs
and cover wide frequency bands on wave lengths where they are not impractically big.

RADIO-CRAFT for APRIL,
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lic ropes or wires. |

the efficiency 100 |
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 WEBSTER

Automatic

RECORD
CHANGER

32720

Here it is—the most perfect—
the most dependable record
changer Webster has ever built,
Its brilliant performance in the
armed services proves the su-
perior qualities of Model 565.

Perfectly crafted—highly styled—clean,
beautiful lines,

Changcs all standard records. Plays
ten 12” or twelve 10” records at one
loading.

Fast change cycle — approximately 4
seconds.

Simple, fool-proof operation. Can not
be "jammed.""

Automatic shut-off after last record has
played.

Feather light needle pressure.
Longer life for records—no cracks—no
chipped edges.

* Kk *

Dependable heavy duty Webster motor
—ecushion mounted for silent oporation.
No audible rumble or "‘wow."

Records drop quietly — velvet soft
heavy-pile turn-table covering.

Installation done from top—quick, easy
mounting.

l4-inch square mounting base. Overall
depth — above and below mounting
board—9 inches.

Built for strength and endurance.

Heavy duty plated parts mean lasting
performance.

* * K

PORTABLE CARRYING CASE
This

D a3 $7()20
any changer.
OUTSIDE DIMENSIONS:
® 163" WIDE i34
: @ 162" LONG I AL
MOUNTING PANEL
® 15%" x 15%"

INSIDE DEPTH OF LID 6'%”

RADIO ELECTRIC
SERVIGE CO.

OF PENNSYLVANIA

N, W, Cor. 7th and ARCH Streets,

PHILADELPHIA 6, PA,
BRANCHES

3145 N. BROAD ST.. PHILADELPHIA,
5133 MARKET ST.. PHILACELPHIA,

811 FEDERAL ST., CAMDEN, N. J.
210 W, 8TH ST., WILMINGTON, DEL.

1D42 HAMILTON ST.. ALLENTOWN, PA.
9 NORTH SECOND ST., EASTON. PA,

PA.
PA,

L
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LANGUAGE
IS POWER

... Forge chead, win
special assignments,
promotion, better job
in global peace time
opportunities through
obility 1o speak a fore
#ign language.
MASTER A NEW LANGUAGE
quickly, easily, correctly by

LINGUAPHONE

The world-famous Linguophone Conversa-
tional Method brings voices of native teach~
ers INTO YOUR OWN HOME. You learn the
new language by LISTENING. [t's amaz-
ingly simple; th ds have 3 ded.

HOME-STUDY CDURSES IN 29 LANGUAGES
l Send for FREE book—

LINGUAPHONE INSTITUTE

& RCA Bldg., New York 20 » Clrcle 7-0830
LINGUAPHONE INSTITUTE

& RCA Bldg., New York 20, N.Y,

Send me the FREE Linguaphone Book.
NaME, s binsime s s sdsinse s
Address, , ...

IR E]

DEALERS ... c.v e

A DOUBLE PROFIT THROUGH
HANDLING BOOKS

l. BOOKS BRING YOU BETTER CUSTOMERS
They stimulate the interest and knowledge
that make steady buyers. The more your
customers know about radio the more they
will buy from you.

2. BOOKS ARE A PROFITABLE STOCK ITEM
Our trade discounts allow you a good profit
on ¢ach sale. Our wide promotion insures
their sale without effort on your part.

We can supply copy and cuts for your
catalog and circulars with your imprint.
Write us today for full information
on our new radio books, our dealers’
discounts and free promotional aids.

The Macmilian Co., 60 Fifth Ave., New York Il
Tech, Bk. Dept.

NATIONAL
RADIO PARTS

EXTRA-SPECIAL! By-Pass Condenser Kit—Con-
talna 100 popular sized tubulars .001 to .1 Mitd
inclusive. All 600V. Fully guaranteed fresh Block.
Per kit $5.95

| AERIAL KITS——Complete. (Individually bmg)
To0

INSULATED RESISTOR KI!T—100 most popu-
lar elzed Deluxe Asst. %4, 12, 1 Watt R.M.A.
eolor coded ............. 00400000 Per kit $2.75
RADIO KNOB KIT—50 Rakelite Set Rerew for
%" shaft. Deluxe Asst. Per kit ... ........ $3.95

RADIO KIT8—4 tube TRF Including tubes,
Special $10.75

Write for Latest Catalog—Just ocut!
NATIONAL RADIO DISTRIBUTORS
Dept. R. 1029 East 163rd St.. New York 59, N.Y.

———

selling radio articles
FRENCH FIRM’in France and North
Africa, is looking for representation of an
American make of radio. accessories, receiv-
ers, tubes, ete. Please write to: Le Materiel-
Radiophonique, Bervice Commercial, 7, Bou-
levard de Brou, Bourg (Ain}, France.
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SIGNAL TRACING METHODS
(Continued from page 472)

Although the i.f. and r.f. sections of
a receiver can be checked using broad-
cast station signals, it is always desir-
able to use a signal generator as the
signal source because the frequency
modulation and output are controllable.
Tune your signal generator to the in-
termediate frequency of the set under
test. Connect the “hot” lead of the signal
generator to N, the mixer plate, through
a ,0001 uf. condenser and ground the
other lead. The probe should be touched
to this point N to verify the presence
of a signal. If phones are used, be sure
to modulate the signal generator.

When checking the i.f. amplifier, it is
best to start at the signal source N and
work your way to the diode R. The
probe point is therefore touched to point
0, the grid of the first i.f. transformer.
If no signal is indicated at this point,
check the i.f. transformer. It may be
detuned, open or shorted. To check the
latter two, use an ohmmeter. To check
the former, try retuning. The plate of
the i.f. amplifier (P) is checked next.
If a low signal is indicated, try retun-
ing the plate winding of the second
i.f. transformer Q. No signal points
to a defective tube or its associated
parts. If a loud signal is indicated at
peint P, touch the probe tip to R, the
diode plates. A low signal at the diode
plates R and a loud signal at P, means
that the secondary winding S of the
second i.f. transformer is out of tune,
open or shorted.

The antenna stage is checked in the
same manner as the i.f. amplifier of the
receiver, using a signal generator or
broadcast signals. Place the probe tip
to connection X to verify the presence of
a signal. If, by touching the probe tip
to T a signal is detected, the antenna
condenser V is not open. The probe tip
is then touched to point U, which is the
grid connection of the mixer tube and
the stator of the variable condenser.
Absence of a signal at this point indi-

cates loss of signal in the antenna coil.
It may be caused by either a shorted
or open coil or a shorted variable con-
denser.

To check the oscillator section of the
receiver hold the probe tip near the os-
cillator section of the tuning condenser
(stator) Z. It is not necessary to make
a direct connection. An indication should
be-had on the meter. Rotate the tuning
condenser. If the indication drops con-
siderably, the oscillator is going out of
oscillation and should be checked for a
bad tube, bad resistors or bad con-
densers,

When using a signal generator, al-
ways use it with the Modulation “on.”
This will permit both visual and aural
indications. When the signal from a
broadcast station is used (tune the re-
ceiver to a loud broadcast station),
modulation will be shoewn by a fluctua-
tion of the meter. A steady indication
usually means the presence of hum.
This is especially true in the audio sec-
tion.

In all of these tests, either the visual
indicator (the meter) or the aural indi-
cator (the phones), can be used, Aural
indication is usually more sensitive than
visual indication.

The flashlight cells should be changed
whenever the “balance-adjuster” con-
trol can no longer bring the meter to
zero. Polarity should be observed at all
times on these, and they should not be
allowed to short against each other, or
the tube may be damaged. The 45-volt
B battery should last a long time with
reasonable usage as a total of only two
ma is drawn from it by the internal
circuit.

While this little tracer cannot, of
course, be compared with expensive
channel analyzers which use several
tubes, tuned circuits and electron-ray
indicators, the serviceman may find it
well adapted to much of his “outside”
work.

A NOVEL

(Continued from page 474)

AMPLIFIER

this amplifier, as the output stage has
no gain.

The power output will be about 12
watts, and, if more power is desired, it
is only necessary to add more 6L6’s in
parallel. Of course, a larger power
transformer will be needed. It will be
found, however, that less power will be
needed for a given volume because the
distortion of this circuit is so low.

Negative feedback is applied between
the first and second stages to provide
bass and high boost.

Fig. 1 is the circuit diagram, which
is straight-forward. The photographs
show the proposed layout. It is not neces-
sary to follow it. Any chassis of suf-
ficient size will do, and the only don’t
is that power and output transform-
ers should not be mounted any closer
than 6 inches from each other. It is wise

RADIO-CRAFT

to shield the input wire from the tuner
or pickup,

The speaker should be placed in a
Bass Reflex enclosure suitable to the size
of the speaker, to utilize the remarkable
low frequency reproduction of which
the amplifier is capable.

Other combinations of tubes can be
used, such as 6V6, 6F6 or even tripodes,
such as the 45, 2A3 and 6A3. These tubes
are directly heated, so separate filament
transformers will have to be provided to
keep from shorting the output trans-
former.

No matter what output tubes are
used, you will be pleasantly surprised
at the results. The circuit is rather new,
so it leaves plenty of elbow room for the
experimenter. Trying different output
transformers to get the best match will
“pay off” particularly well.

for APRIL, 1946
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WORLD-WIDE STATION LIST
(Continued from page 478)

Freq.
4.9%0
5.000

$.400
§.440
5.580
5.750
5.815
5.875

5.985

5.890
5.895
5910
5.940
5.947

5.940

£.950
5.948
5.970
5.985

5.997
4.000

6.000
6.005
6.005
6.005

6.007
6.010
6.010
6.010
&.018
6.020
6.023

6.023

6.025
8.028
6.028
6.030
6.030
£.030
4.035
8.037
8.040

6.040
4.040

6.040
6.045

6.050

6.080
6.065
6.070
6.070
6.080
6.080

6.090
§.090

RADIO-CRAFT

Station
YVY3RN
wwy

QAXIB
PZX3

HRN
ZRK

FG8AA
HvJ
YONH
LRSI

ZFY

XEBT
CFCX
HPSK
YE?AL

ZRH
&iex
OLR2A
HJCX
MCH
XEUW

FZi

iRF

ZRH
CFYP
HPSB

GWS
OLR28B

WRUW

COBF
XETW

GSA

WCEN

GRR
CFRX
WLWK
CKFX

GWM
LRYI

Location and Schedule
BARQUIS%ETO YENEZUELA; 6:30

am to 10:
WASHING ON, D. C.; U, 5 Bu
reau of Stan Jard.-, lr..,.:cncy,
and musi pitch; rroadcasvs con
Inuously day and n
BANDOENG, NETHERLANDS IN-
DIES; early mornings.

MOSCOW U.5.5.R,; Bnn to b pm.
PUIRA, PERU. & pm to midnight.
PARAMARIBO SURINAM: & 1

8:4
MOSCOW U.S.S.R.: Il am to &

TOEGUCIGALPA HONDURAS; 8 tc
am; 6 I

CAPEIOWN SOUTH AFRICA;
11:45 pm to 1:30 am; 10 am to 4

pm

MOSCOW, U.5.5.R.; B pm to & am;
8 am to 4:45 pm.

LIMA, PERU; 4:30 to 11:30 pm
CHUNGKING CHINA; 4 am to ?
LIMA, PERU; & g}r to m dn-gnf
PORT AU- PRINC HAITI; 11 am to
| pm; 5:30 to 9:30 pm.
MO SCOW, U.S.5.R.;
pm

POINTE-A-PITRE, GUADELOUPE;
1:30 am to h45pm b to 7:30 pm.
VATICAN CITY; 11 am to noon

ST JOHNS NEWFOUNDLAND 10
am to 2 pm; 3 to 10 pi
EUENOS AIRES ARGENTINA 7 to

10 p

ANDORRA; S am to 7 pm.

GEORGETOWN, BRITISHGUIANA;

51‘.’;#'0 745 am 9:45 to 11:45 am;
= 2

MEXICO CITY MEXICO; 8:45 am

MONTREAL. CANADA: 7 am to

11:15 pm
COL(S)N PANAMA: 7 am to 3 pm;
7 to I pm
EDMONTON CANADA; midnight
to 2 am.

JOHANNESBURG SOUTH AFR!-
CA; 11:00 ta 2 am, except Satur-

day:

LONDON ENGLAND.

SY‘[’)NEY 'NOVA SCOTIA; 5 pm to
midni

PRA G U E, CZECHOSLOVAKIA;

midnight to 1:45 am

BOG Tﬁg COLOMBIA; 7 to 8 am:
to 111 ]

LUXEMBOURG midnight to 3:30
am; JI:E"‘am noon to & pm.

VERA CRUZ, MEXICO; 7 am fo

12:45 am.

BRAZZAVILLE, FRENCH EQUA-

TORIAL AFRICA 4 to 8 pm;

night to 1:30 a
ROME, ITALY; 7 to B:I5 am; 12:30
5:45 tc

to 6 pm.

MOSCOW, U.S.S.R.; 9:30
pm

JOHANNESBURG, SOUTH AFRI-

CA 'II45pmtoITOam
CALGARY CANADA; 7:30 a;

Il am to &

to |
PANAMA CITY, PANAMA,; & to |l

BERLIN GERMANY; 2 to 3 am;
4 am to | pm \Irom Russian sec

LONDON ENGLAND

P R AGU E, CZECHOSLOVAKIA
m to ?

eosfon MASS.; Central Ameri-

can_beam, 8:30 pm to | am

ALGIERS, ALGERIA 12:30 to & pm.

RANGOON BURMA B:1S to 9:45
IISIoZam .45 to 8:15 am,

HAVANA CUBA® 8 am to | pm.

TAMPICO ME)(ICO 745 am to

12:45 am.

LONDON, ENGLAND; midnight to
12:30 am; 12:45 to 1:30 am; 1:45
to 2:45 am; 3 to 3:5 am: | to

&:15 pm.

NEW YORK CITY Mexican beam,
6:30 pm to

TETUAN SPANISH MOROCCO:; §
fo 6:15 p!

LONDON ENGLAND; 7 to 10:30

FORONTO, CANADA; evenings 1ill
after mldnlc%_

CINCINNATI, OHIO; South Amer
ican beam, 7:30 pm to 12:15 am.
VANCOUVER CANADA; 9:30 am

LONDON ENGLAND.

BUENOS AIRES ARGENTINA; 5:45
to 7:15 am: SIo9pm.

APRIL,

for

Freq.
6.090

4.090

6.095
6.095

6.100
6.105
6.110

6.120
6.120
6.122

6125
5128

6.130
6.130
6.130
4135
6.145

1946

Station

INS4

CBFW

XRRA
ZYB7

Yubn?
PRE?
GSL

wOoOow
KRHO
HPSH

GWA
XEUZ

CHNX
CocCD
YPD2
AFRS
HJDE
&b
EQB
TIRH

Cs2wD
HJCD

CBRX

GWK
HHCM

HER3
GRO

LRM
JiT
HIIA
GRN
HJICT
YV&RD
CP5
FKS8AA

HRD2

HJCF
HIIN

HCJB
HHZ

COCw
HEI2
COKG
HRPI

CsX
COHI

TGWB
HIi2T
CPa0
162
L7
PMA
JVT
YNDS

Location and Schedule

NASSAU, BAHAMAS; 7:45 to 8:30
am; 11:30 am to 1:30 pm; 4 to 10

m.
BIONTREAL CANADA; 7:30 am to

PEIPING, CHINA: 4 to Il
SAO PalLO, BRAZIL; 4300 0

DELHI, INDIA: 8:30 to 10 pm.
FORTALEZA, BRAZIL; 3:30 to &:15
pm Mondays 3:30 to 8:35 pm other

day:
LONDON ENGLAND; North
Amerlcan ‘beam, 9:15 pm to |1:45

NEW YORK CITY; Eurupeon bear
midnight to 3:l
HONOLULY, HAWAII
beam, 4 to 945 o
PANAMA CITY, PANAMA & to
10:30 pm.

LONDON, ENGLAND.

MEXICO CITY MEXICO; 3 pm to

12:30 a

HALIFAX, NOYA SCOTIA; 7 am
to Il pm.

HAYANA, CUBA; 9 am to 10 pm
sometimes later

SUYA, FIJI ISLANDS; S ndavs 1
to 5 am; other days, 3 to 4
MILAN ITALY; 11:30 am 'f 4:30

MEDELLIN COLOMBIA; 4 to 10:30

Orienta

LONDON ENGLAND.

WINNIPEG CANADA; 9 to Il pm.
BELGRADE, YUGOSLAVIA I to &
pm

TEHERAN, IRAN 9 am to 2:30 pn
8 to 8:30 p

SAN JOSE COSTA RICA; 9:30 pr
to madmghI

LISBON, PORTUGAL; 4:30 to 7 pm.
BOGOTA COLOMBIA 7 to 8 am;

MUNICH, GERMANY; midnight to
3 am
3VANCOUVER CANADA; & am to

LONDON, ENGLAND.

PORT-AU- PRINCE HAITE; S to
8:30 am; It am to 2 pm: 5 to 9 pm.
BERNE, SWITZERLAND; | to 3 pm.
LONDON ENGLAND 1:30 to 3:30
am: 12:30 to &:15

MENDOZA ARGENTINA 5:15 t
TOKYO JAPAN: hur—
to b am: 6:45 to 2:30

SANTIAGO DOMINICAN REPUS-

service, 4

LIC():NDON ENGLAND nidnight to
BOGOTA COLOMBIA evenings
CIIUI)IAI[() BOLIVAR VENEZUELA; 5
LoAqPoAZ BOLIVIA; 6:15 to 10:45

glOUMEA NEw CALEDONIA;2:30
to 4 am; 430 to 5 a

MOS;:OW USSR noor
LA CEIBA, HONDURAS 7:30 to

10 pm

BOGOTA COLOMBIA: S to Il p
CIUDAD TRUJILLO DOMINICAN
REPUBLIC; 4 4«

1WDAD TRUJILLO DOMINICAN
REPUBLIC; 4 to 9:30 pm.
HAVANA, CUBA: 7 am to 10 pm.
BERNE, SWITZERLAND 12:30 to
1:45 am; 2:45 to 7 am; 1 fo5: 15 pm;
8:30 to 10 pm.
SANTIAGO, CUBA: 4 to || pm.
SAN PEDRO SULA, HONDURAS,
6 to 7:30 am; 6:30 to 10:30 pm.
LISBON, PORTUGAL; 3:30 to 7 pm.
SANTA CLARA, CUBA; 7 am to |

GUATEMALA CITY, GUATEMALA;
8 am to noon; 6:30 pm to | am.
MONSIGNOR NOUEL, DOMINI-
CAN REPUSBLIC; 4 to 10:30 p
COCHABAM BA, BOLIVIA; 7 30 1

GUATEMALA CITY, GUATEMALA;
&to Il pm.

WELLINGTON NEW ZEALAND:
4:25 to 4:45 a

BANDOENG NETHERLANDS IN-
DIES: 5:30 to 9:30 2

TOKYO, JAPAN; Io V. S:2t8

am
MANAGUA, NICARAGUA; 8 to 10
am: 5 pm to 12 am.

to 6:25

(Continued on page 513)

Wigheot Zuality

RADIO &« ELECTRONIC
TESTING EQUIPMENT

IMMEDIATE DELIYERY from STOCK GUARANTEED
The New Superior
Model CA-11
Signal Tracer

Net Price $18.75

FEATUR

* slﬁnal imemxlly readings are
indicated directly on the
meter,

# Oniy one connceting cable—
No tuning coutrols.

# Mighly sensitive--uses an improved vacuum tube
voltnieter circuit.

* Tube and resistor-capacity network are bullt inte

*

*

rhe Detector I'robe.

Completely portable — welghs 5
5X6x7 inches

Proviston iz nade for jnsertion of nhml'e

1bs. Mcasures

The New Superior
Model 400

Electronic
Multi-Meter

Nei Price$52.50

RANGES

DG V.T. V.M. Yolt:

" toe 3/15/30/75/

130 / 300/750/1500/ b
3000 volts e 2 X R

DC Volts: {at 1%00 ohms pler volt} 0 to 3/15/30/75/
150,/300/751/1500/3000 volts. B -

AC Volts: (at 1000 ohms per solt) 0 to 3/15/30/15/
150/300,/750/1500/3000 rolts.

DC Current: 0 to 3/15/30/75/150/300/730 Ma. 0 to
3/15 amps
Resisf.ance ¢ te 1,000/10,000/100.000 chms. 0 to
1.000 megs.
(".:pm:lty .0005-.2 _05-20 .5-200 mfd.
Itesetance: 10 to 5M ohns 100-50M omms .01-5 megs.

Inductance: .035-14 .33-140 35-11.000 henrles
Livcibets: =10 19 +18 10 1o +38 +30 to +38

The New Model 705

SIGNAL
GENERATOR

Net Price $49.50

RANGES:

From 95 ke to 100 me.
| continuousiy raniabie. Cal
| Iheation  accurate to 2%

bands.
I"anetary drive
direct reading calibratlon. output modu-
lated or unmodulated. Self-contained electronic modu-

through broadeast

withln 3% for hlgh frequency bands

condencger,
tution 400c¢ sine wuve avallahle for external use.
\p(-elal feature provided In having twa degrees of
‘ modnlation ut _both approx. 307 and 80%
The New Mode! 802N
Combinotion

'| TUBE & SET
TESTER

Net Price $59.50

RANGES:
DC Voltmeter: 0/10/50/500/1000 at 1000 nh'm per volt
Four Range AC Voltmcler 0/10/50/500/1000

DC Milllammeter: 0,17/10 1000 DC Ammeter 0/10
DB Meter: -8/15/15 to 23,29/ to 9/32 to 53 decibels
| Four Range Output Meter—samec as AC Volts

R.C.P. Model 447 AC-DC Multitester. .$17.95

R.C.P. Model 443 Pocket Multltester. . 324 50
| R.C.P. Model 451A Sensitive Multitester

R.C.P. Model 488 Ultra-Sensltive Multitester $7| 50

R.C.P. Model 668 Electronic Vottmeter.

R.C.P. Model 3805 Tube & Set Tester.. ‘889.50

Supreme Madel 546 Oscllloscone ‘saz_so

McMurdo Silver Model 900 *'Vomax'!

SUPERIOR Medel 1553 Volt Ohm Milliammeter 524 75
SUPERIDR Model PB-100 Yoit Ohm Mllllam-

meter ............. ...528.40
SUPERIDR Model PB- 210 Multi Meter. .$35.25
SUPERIOR Model 450 Tube Tester........... $39.50
SUPERIOR Model 720 MuIIIRaMIO AC

Ammeter ...iieesciineeriinsnains Epp— N ]

Send for our FREE New Post-War Catalog!

Hetropolitan

ELECTRONIC & INSTRUMENT CO.

Dept. C, 6 MURRAY STREETY
NEW YORK 7, N. Y., U. 5. A,
Phone; BArclay 7-5556

1 Cable Address: METRONICS
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'ROEHR DISTRIBUTING
COMPANY

St. Louis’ Radio 1
Mail Order House l

ANTENNAS (Auto and Home)
CONDENSERS
RESISTORS .‘
MICROPHONES
TUBES
PHONO MOTORS |
BATTERIES
(All Types [
AB Packs)
PHONO NEEDLES
TRANSFORMERS (All Types) |
VOLUME CONTROLS

1Complete Stock Carbon
and wire wound!

ALL R. M. S. CABINETS IN
‘ STOCK

Write for our list of tubes I
catalog package, and informa.
tion on how fto secure a
{ Speedex Tube Base Chart free
of charge.

| ST.LOUIS 3, MISSOURI

OPPORTUNITY AD-LETS
Advertisements in thys section cost 20 cents a word
for each insertion. Nume, address and inltinis must
be Included at the above rate. Cash should zccom-
pany all classified advertisements unless placed hy
an sccredited advertising agency. No advertlsement
for less than ten words accepled. Ten Dercont dis-
count six fissues, twenty percent [for twelve Issues.
Objecticnable or misleading ahertlsements not ze-
cepted. Adcertisements for May, 1I94%. fssue nust
reach us not later than March 28, 1946.
Radlo-Craft ® 25 W. B'way * New York 7. N, Y.

MAGAZINES (RACK D\TED)—FOHFIG\ DOMESTIC,

arts. Books. booklets, subscriptions, pin-ups, etc. Cata-
Jog 10c (refunded). Cicorone’s. 863 First Ave., New
York 17. N. Y. .

AHATE'UB RADIO LICENSES, COMPLETE CODE
and ﬁm)-mlm !n- pussing amsteur radlo ex-
aminations. resident courses. American
Radio Institute. 101 \\‘u: Gard Street. New York City.
Bee our ad on page 516.

OO‘RRESPO\’DENCE COURSES AI\'D SELF-INSTRU(™-
on books, slightly used. Sold. Rented. Exchanged. All
subjects. Satisfaction Euaranteed. Cash paid for used
courses. Complete information and 92-page illustrated bar-
;-3119: e&l‘lloz Free. Write—NELSON COMPANY. Dept.
-39, leago 4.

SURPLUS RADIO A\'D FLECTRONIC I’ARTS A\\D
eQuipment. New and used. Write for free ilst. High-
bridge, 812 Canal 8t.. New York City 13.

YOUR NEW FREE CATALOG IR READY! RADIONTCT 8
Catalog lists hard-to-get radio parts and books. .Adl Avall-
sble for lmmedlate shipment  Rend today to. Hadienlc
Equipment Co.. Dent. NE 170 Nussau St.. New Yok 7.
New York.

FOR SALE—TUBE TESTER—GOOD (‘O\I)ITIO\'
Superlor 1240, Also Melssiet FM Receptor Model 9-1047 A
¢'ash takes oiter. Juseph Zukawshao. 2uii No. 3rd St..
Philadelphia, Pa.

YOU CAN MASTER MATHIEMATICN, KEY TO TIE
Flectronlc Age. O-Unlversity School of \lalhemntlﬂ 0,
623 Waiter Story Bldg.. Los ‘\n;.cln (‘al

KOW! DETROLA AUTOMATIC (‘Il \\ﬂl IN PLAYS
10 I2-inch records and 12 -Inch records.  [mmediate

delivery! I'rice only £29 87, Order today. QI Jack's Radle

;’alﬂ I& Tarts, 2 West Main St.. DBellevue, Ohio.
ept. 1.

MAGNETS: 4 ALNICO MAGNETS—$:.00. LIFT "8
to 4#. Satistaction guaraniced, List free. Ronald Eyrich,
3731 W. Center. Mllwaukes 10. Wisconsin.

fAVE MONEY—RIG FREE Ll“'l' AIRCRAFT RADIO
Fquipment: Transmitters HC 430, 457, 438. etc., $50 &
up. Recelvers 429, 455, 348, etc & up. Big
stock Dynamotors varied sizes, Iland Mikes, Hesdphones,
Colls, Amplifiers and hundreds other liems at prices neser
heard of before, Bl Free Sales List. Send card to
¢. *“Texr” Helm, 319 South Canyon Street, Carlsbad,
New Metico.
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COMMUNICATIONS

ARE AMERICAN RADIO REPAIRMEN SPOON-FED?

Dear Editor:

The radio industry in this country
differs from that in America in a num-
ber of respects, one of them being in the
matter of technical approach to service
problems. In this country, it is more or
less in the ordinary day’s work that the
serviceman has to convert a receiver
from a.c. to a.c.-d.c., or perhaps from
a.c. to 32 volt vibrator. The high initial
cost of radio receivers makes this worth
while from the radic owner’s point of
view. Obviously, work of this nature in-
velves rapid manipulations of Ohm'’s
Law anyway, and sometimes of far more
complicated problems. Exact replace-
nient parts have hardly ever been avail-
able in this country, likewise circuit dia-
grams of some receivers, but radioc serv-
icemen here have met the problem by
making themselves fully conversant
with basic principles, and the broad
principles of radio design.

To be candid, I believe American radio
servicemen have been spoon fed. They
have had unlimited technieal informa-
tion on the receivers they service, and
they have had—in many cases anyway—
easy access to exact replacement parts. I
base my opinion on personal contact
with American radiomen out here with

the Armed Forces, and alse on the end-
less articles on the problem of substitu-
tion which have filled American radic
magazines in the war years. Substitution
became a necessity in Aimerica when
parts became short, but in this country
it was done even in normal times.

The article by 1. Queen on tube re-
placements, which is presumably read
eagerly by American radiomen, and
which is also nothing but an elementary
application of Ohm’s Law as applied to
heater circuits, will be passed over here
as neither interesting nor informative.

I recall a job which came in during the
early part of the Pacific war—a Zenith
if T remember correctly—from one of
the American boats in port here. The
set was suffering from one or two minor
troubles, but in the back of the cabinet
was a note written on the letterhead of
a Pacific Coast radio store. Believe it or
not, the note apologized for not re-
aligning the receiver while it was in for
repair, becaunse the manual for that mod-
el was not available! The alignment was
well out, the set was re-aligned, and as
far as I know there is still no manual
here for that particular receiver.

E. B. MENZIES,
Auckland, New Zealand

READER DOESN'T LIKE RADAR ARTICLES

Dear Editor:

Just a few lines to say that I former-
Iy enjoyed your magazine, when you
printed CONSTRUCTIVE articles, dia-
grams, etc. It seems that now all you
print is articles on GERMAN RADAR
and equipment of destruetion. Don’t you
think people have heard enough of
WAR. Some have lost their sons in this
war and want to forget it. Why keep
it fresh in everyone’s mind? Are we to
continue to be on a wartime basis from
now on, even in our reading matter?
Why keep us reminded of it? Why not
something that we can use in peace-
time pursuits? I for one am fed up with
war—war—and continued talk of WAR!

CONTENTS: Radic Fuze Fires
Shells . .. U. S. Carrier Radar ... Ger-
man Radar . .. Elements of Radar . ..

CANADIAN NICKEL

Dear Editor:

I wish to take this opportunity to cor-
rect an error which appeared in the
December, 1945 edition of Radio-Craft.

On page 189 of this issue, you show
a picture of a 1945 series Canadian
5-cent piece, enlarged to show the code
message around its edge.

In the explanation belew the picture
vou state that it was issued ‘‘just before
the end of the war.” While that state-
ment may be true for the 1945 c¢oin
pictured, it is not true that that was
the first Canadian 5-cent piece bearing

RADIO-CRAFT

Is that all you know, War instruments?
J. GRANT,
Olney, Okla.

(Mr. Grant forgets one important
point, During the war, for security
reasons, no articles on radar or many
other electronic inventions could be pub-
lished. Tt is the duty of every techni-
cal magazine to keep their readers in-
formed now that restricted war infor-
mation is available.

Another and more imiportant point:
Mr. Grant would be the first one to
condemn Radio-Craft if it did not pub-
lish such information—« great deal of
which 18 applicable to peacetime uses!
There is hardly any electronic-radio
war invention which in some way or
other will not be used for peace in the
near future.—Editor)

HAS TWELVE SIDES

the code message. While I am not certain
in which series of nickels the message
first appeared, I first saw the message
on a Canadian nickel four years ago.
You also state that “the coin is also

original in that it is eight-sided instead
of round.” I think that a closer in-
spection of the coin will reveal that it
is 12-sided rather than 8-sided.

J. CoPLAND

Ottawa, Canada

(We noticed that twelve-sided feature,
too—after the magazine was printed!
—Editor)

APRIL,

for 1946



WORLD-WIDE STATION LIST
(Continued from page 511)

Freq. Station Location and Schedule

6770 CpP49 LA PAZ, BOLIVIA; 7 to 9 am: ||
am to noon 6:30 to 9 pm.

6.850 YNOW MANAGUA NICARAGUA 8 am
to midni

6910 YNOW MANAG A NICARAGUA; 8 to 10

6.980 MOSCOW, U.S.S.R,; 545 to 6:25
pm; 7 to 9 pm: 11:15 to 11:45 pm.

6.980 FOBAA PAPEETE, TAHITI Fr1days and Sat-
urdays, 10 to Il O

7.008 YNBH MANAGUA NICARAGUA bto 10

7.010 XPSA KwElYANG CHINA 11:30 pm to

7018 YNWW GRANADA 'NICARAGUA: 1 fo 10 |

7.065 GRS LONDON, ENGLAND: 12:I5 +o
5:30 pm: Il pm to 3:30 am. |

7080 HIZA SANTIAGO, DOMINICAN REPUB-
LIC; 10 am to 1:30 pm; 4:30 to 8:32
pm.

7.t00 BISSAU, PORTUGUESE GUINEA; 5
to 5:30 pm.

7.120 GRM LONDON, ENGLAND: | to 3:45
am; 2:30 to 4 pm; S to 8:30 pm.

7.140 VIENNA, AUSTRIA; midnight to 2
am; b to 8 am; [0 am to 4:30 pm.

7.150 GRT LONDON, ENGLAND; midnight to
12:15 am; 2 to 2:30 am: & to 7:I5
am: 7:30 to 8:45 am; Il to 11:30 am;
noon to 12:30 pm; | to 230 pm;: 3
to 4:45 pm: 5 to 8:30 pi

7.153 XGOY cHUNGKING CHINA! 630 to

7.t60 HCIBF OUITO_ ECUADOR: 6:45 to |l am;
noon to 2 pm: 5to |l pm,

7.160 VIENNA, :USTRIA midnight to 2
ams; b to 8 am: |0 am to 8:30 pm.

7.185 GRK LONDOOEI ENGLAND: 2 to 5 pm,

6 to 10:4

7.190 JCPA CAIRO, EGYPY 3 pm to 7; 10:30
pm to mudmgh' 2 to 3 am.

7.208 GWL LONDON, ENGLAND; 4:30 to 8:45
am, 10 to 10:30 am, |1 'am to noon
4:15 to 5:30 pm, 8:15 pm to 12:|
am.

7.210 FGY- DAKAR, FRENCH WEST AFRICA:
1:15 to 1:45 am; 2 to 2:30 am; 1:45
to 4:25 pm.

7215 FGBAH POINT}E(-)A -PITRE, GUADELOUPE;

6 to 7:

7.21S YLQ2 8BR}:)SBANE AUSTRALIA 2:30 to i

7215 EAQ MADRID, SPAIN; heard 9:30 to 10
pm,

7.220 JCKw JERUSALEM, PALESTINE: 10:30 pm
to 3 pm.

1.2 SINGAPORE, MALAYA; 11:30 pm
183|530 am: '3:30 to & am 5:30 to

7.230 GSW LONDON, ENGLAND: 3:30 to § |
pm: 9:30 to l45pmlfo]3uam

7.230 KwiD SAN FRANCISCO CALI : Orien
tal beam, 6:45 +

7.250 KGEX SAN FRANCISCO CALIF Philip-
pine beam, 5 am to noon.

7.5 PJCI WILLEMSTAD, CURACAO; 11:45
am to 12:15 pm: 3*04300m R

7.253 6wl LONDON, ENGLA

7.260 GSU LONDON ENGLAND 2.30 to 3:30

pm: 4:15 to 11:45 Pm.

7.260 Jvw TOI(YO iIOAPAN Home service, 3

7.265 MumcH GERMANY: 11 pm to 2
am: noon to 4 p

7.275 vUD8 DELHI INDIA 6 fo 7am: 11:15 am
to 1:5 pm; 6:30 to 7:15 pm; 9 to
10 pm.

7.280 GWN LONDON, ENGLAND: midnight to
12:30 am; 12:45 to I: 15 am; 145 to
2:45 am; 3to 3: ISer. & to 8:30 am:
1 am 15 12:30 p

7.280 VLA MELBOURNE AUSTRALIA 7:45 to
10 am: 10:15 to 10:45 am.

7.285 JLG TOKYO JAPAN: home service, 4 [
to 8 am.

7.290 vUD3 (?ELHB INDIA; 7:30 to 10:30 am;

t

2.29%5 2I0Y ACCRA GOLD COAST: off at |

7.300 MOSCOW. U.5.5.R.; noon to § pm:
6:15 to 11:30 om.

2315 YSN SAN SALYADOR, EL SALVADOR;

m.

A fluorescent lamp for radio sets pro-
duces “black light” which transforms
the dial markings into glowing colors.
The tube, whiech is expected to burn five
vears without replacement, is manufac-
tured by Westinghouse. !
RADIO-CRAFT

for APRIL,

33 well overlapped

ranges

plus long-life
dependability!

WESTO)

VOLT-OHM-M

Its compactness, versatility and rugged dependability:
make Model 665 the ideal instrument for use in the:
field, or in the shop ... whether servicing communica-
tions equipment, testing electrical components in pro-
duction, or research of maintenance work. Provides 33
AC and DC voltage, DC current, and resistance ranges [
| « . . with simplified switching arrangement for rapid
‘operation. Built to WESTON standards to assure de-
pendable measurement accuracy throughout the years.
Full details on request. Weston Electrical Instrument
| Corporation, 599 Frelinghuysen Avenue, Newark 5, N. J.

WESTON Zwctraments

ILLIAMETER

=3

-]
ity o

i il

CASH FOR

SERVICE SHOP PHOTOS

Radio-Craft wishes to obtain photo-
graphs of good Service Shops. Sead us
a photo of your shop. together with a
description to help us evaluate the pie-
ture. We will pay three dolars for each
excellent snapshot, and five dollars {or
each professional photograph accepted.
Photos not accepted will be returned
at ance.

1944

Radio gyps are active in Montreal, ac-
cording to a statement by an official of the
Canaclian - Wartime  Prices and Trade

| Beard, in a warning to the public to deal
anly with reputable radio firms when cither
purchasing a set or having one repaired.

\ number of complaints have been re-

| ceived from owners who have had their sets

taken away by “repairmen” who failed to
return the sets. Calls at the supposed ad-
dresses of the repairmen revealed that they
had moved, apparently after having dis-
posed of the receivers. Other owners allege
exorhitant prices ior simple repair jobs; or
that they have lLeen sold sets inierior to
their old receivers—for which they received
trade-in allowances as partial payment on
the "new™ sets.
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_giaecia/...NOW!
Crystal Kit $1.97
5 Tube SUPERHET $15.50

Complete with Cabinet and Tubes but
excluding wire and solder.

6-Tube SHORT WAVE KIT $15.50

2!/, to 12 megacycles. Battery operated,
complete with Metel Cabinet and Tubes,
but excluding wire and soldering. Overall
size, 715" x 41" x 214",

All prices are F.O.B. New York City

Also: Test Equipment ® Replacement

Cabinets ® Vibrators ® Electrolytics {all

kinds) ® Tubes ® Transformers ® Solder-

ing Irons ® Radio Kits ® Ham Supplies,

etc,

We ship enywhere in the U.S.A—
promptlyl

WRITEFOROURCATALOGNOW!

RADIO DEALERS i |

== SUPPLY COMPANYE=

135 LIBERTY 5T7.. NEW YORK &, M.Y. l
"~ There’s a new kind of
AMPLIFIER

a-coming!
— and A.C. Shaney
is “a-fixin’ to build it”’
at Amplifier Co. of America

Technicians want a better kind of amplifier
. and they are going to get it! For there
is an amplifier in the making at Amplifier
Co. of America today, that promises to revo-
lutionize the industry’s thinking about the
amplifier of the future. It is cleverly designed,
beautifully constructed and most amazing in
its performance. Its fundamental design is
one of the truly exciting secrets of our time.
New circuits, new materials, and new proc.
esses combine in this amplifier to achieve a
triumph of modern engineering.
It may not be the first amplifier off the line.
but it may well be the first completely new
one. And amplilier men know that A, C.
Shaney and his associates at Amplifier Co.
of America have what it takes to build the
kind of an amplifier that engineers, techni-
cians and music lovers are waiting for.

That's why so many thousands to-
day are “watching the news” from

AMPLIFIER CO.

AMERICA
398 BROADWAY, NEW YORK 13, N. Y

A postal card will put you on our mail-
ing list to be among the first to know.
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A 32-VOLT RECEIVER

(Continued from page 466)

resistor is not objectionable in a regular
a.c. receiver, but was eliminated here to
keep gain at a maximum.

The 6R7, transformer coupled, was
found best for the first amplifier tube,
as the combination of medium-mu and
transformer coupling proved better than
a high-mu tube with resistance coupling
at the low voltage available. The 6R7
is normally diode-
biased, but in this
circuit a bias cell
was found necessa-
ry. One Mallory cell
was used. It must
not be shorted or
it will lose its volt-
age. Moist fingers
affect it, and it
must not be
checked, except
with a vacuum-
tube voltmeter.

Appearance of the 32-
volt receiver is better
than that of many
commercial receivers.

THE OUTPUT STAGE

The power output stage consists of two
25L6 tubes in pushpull. These are biased
by a 50-ohm resistor in the cathode cir-
cuit. No cathode by-pass condenser is
necessary as no signal voltage should be
present. Tone quality of the output stage
is satisfactory so long as the supply

(Continued on page 516)
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BOOK REVIEWS

HOW TO SOLYVE IT, A New Aspect of
Mathematical Method, by George Polya,
Stanford University. Published by the
Princeton University Press. Stiff cloth
covers, 5% x B inches, 204 pages. Price
$2.50.

This little book—not written for the
radioman—contains much that may be
of value to him. Devoted to the art of
solving problems, it refers largely to
mathematical ones, of which many
arise in radio. Its real value is that it
gives in a systematic manner the rules
for solving problems in general; putting
into exact terms—and sequence—meth-
ods most of us have more or less fol-
lowed in a vague and instinctive way.

An interesting feature of the book is
that the greater part of it is presented

alphabetically, under the name “A
Short Dictionary of Heuristic (the
science of solving problems).” The

“dictionary” so-called does not consist
of isolated entries, but forms a well-
worked-out and connected text on the
subject.

A synopsis of the whole method, with
the main rules, appears on the inside
front cover and facing -page, and is
duplicated in the back of the book.

RADIO TUBE VADE-MECUM (with
titles also in French, German and Hol-
land). Edited by P. H. Brans. Published
by the Algemeene en Technische Boek-
handel, Prins Leopoldstr. 28, Antwerp,
Belgium. Heavy paper covers, TV

10Y4 inches, 208 pages. Price 105 Bel-
gian franes (approximately U.S. $2.00).

This four-language ‘“tube manual” is
probably the most complete and authori-
tative set of tube data in existence. It is
divided into seven sections, classifying
and cross-indexing all American and
European tubes.

The first section, of 106 pages, gives
the characteristics of more than 2500
types of tubes. British terms are used in
describing the tubes. The second table
includes a number of rarer tubes, most-
ly British, not commonly met with on
the Continent. Table IIT lists equivalent
types, of which there are many in Eu-
rope, where each manufacturer may use
his own type numbers for identical
tubes.

Table IV is a wartime “tube replace-
ment” list. A number of symbols are
used to indicate what changes must be
made to replace a given tube with an-
other, whether the new one is more or
less efficient than the old, and whether
the change is reversible. A very large
number of European-American substi-
tutions is given in this table.

Table V consists of nineteen pages of
tube-base diagrams, Table VI lists the
characteristics of Russian tubes (not
listed in the other tables due to the
Russian-alphabet designations) and Ta-
ble VII is a list of military tube num-

bers and their civil equivalents.
RADIO-CRAFT

for
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The manual is complicated, and a
search for a given tube entails consid-
erable page turning. Extensive instruc-
tions are, however, given in four lan-
guages, and the radioman should have
little difficulty in getting the informa-
tion he wants, as soon as he has mas-
tered the markings of symbols sufficient-
ly to get the “feel” of the book.

PRINCIPLES OF RADIO, by Keith
Henney. Published by John Wiley &
Sons, Inc. Stiff cloth covers, 53 x 8
inches, 534 pages. Price $3.50.

This fifth edition of Principles of
Radio contains new information on
FM, UHF phenomena and UHF theory
in the last two chapters. The rest of
the text, covering some 443 pages, is
strictly similar to the fourth edition.
Triodes are still favored in ninety per-
cent of the diagrams though the major-
ity of tubes used today are tetrodes, the
pentodes, dual (twin) tubes, or in the
special purpose class.

Mr. Henney assumes that the reader

has some knowledge of physics and a |

capability for understanding text mat-
ter without long-winded, drawn-out,
analogies. The pace of the book is fast,
and numerous mathematical examples
are given to illustrate each theory
without invading the beachheads of
calculus.

The usually blank inside front and
back covers and facing fly leaves are
utilized to good purpose in presenting
data and charts on average character-
istics of receiving tubes, wavelength/
frequency conversion charts, and a
table of trigonometric functions.

The theoretical context is excellent

(Continued on following page)
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PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS
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RC-4 Terminal Tower Cleveland (3. Ohlo

BOOK REVIEWS
(Continued from previous page)

for the instructor or independent stud-
ent. This book was used in training
both military and civilian radio per-
sonnel during the war, since the author
gives the reader “just enough and not
too much.” The entire text is expertly
balanced; the author employs a judi-
cious use of diagrams and analogies,
liberally sprinklcd with theory and pep-
pered with a few pinches of mathe-
maties, making a more-than-passable
radio dish—FE.A.1¥.

A 32-YOLT RECEIVER
(Continued from page 514)

voltage does not fall below 29 volts.
A noticeable dropping off in quality
starts at that point, and becomes very
serious if the voltage falls much further.

Some experimenting was done with
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fixed bias, but more undistorted output
was obtained with the system shown.
The output transformer was of the
universal type. Various taps were tried
till the combination which sounded best
to the ear was found. A tone control
consisting of a 50,000-ohm potentiom-
eter and an ,04 uf condenser was put
across the plates of the power stage.

The four 6.3-velt tubes are connected
in series with a 20-ohm resistor—across
which is placed a No. 47 pilot light—
and put across the line. The 25L6’s con-
nected in parallel and in series with a
10-ohm, b5-watt resistor form another
branch aeross the line, as shown in the
diagram.

A PM speaker was tried instead of
the electrodynamic type shown, the idea
being to save current. The electrody-
namic speaker gave better results than
any of the PM’s tried and as the drain
was only 70 ma, it was adopted.

The filter consists simply of a dual
40-uf electrolytic condenser. The com-
mon negative lead is cut off and the
condenser connected as indicated in the

schematic. The unit now has ne polar-
ity. This i8 important because the radio
may be plugged into the d.c. line back-
ward. This would ruin a polarized con-
denser, but has no effect on this circuit
other than to render the receiver in-
operative till the plug is reversed. The
powet factor of the dual condenser is
rather high, and a 0.1-uf paper con-
denser is shunted across it to bLy-pass
the r.f. currents.

Another advantage of this cireuit is
cheapness. Lack of power supply and
filter circuits bring the cost down to a

| very low figure.

Radvio Thirty- Five Pears Ago

In Sernsback Publications

HUGO GERNSBACK

Founder

Modern Electries
Electrleal Experimenter
Radle News
Sclence &

Radlo-Craft .. ... ..... .. .. cc00i0enn
Short-Wave Craft ....................
Wireless Assoclation of America

Invention ...,

RADIO-CRAFT

Some of the larger libraries In the country still have
copies of Modern Electrics on file for interssted readers.

From the April, 1911, issue of MODERN
ELECTRICS:

The Fontana (wireless) Mast.

The “Singing Spark” System of Wire-
less Telegraphy.

Underground Wireless.

New (Arc) Apparatus for Wireless.

High Power Transmitting Condenser,
by Elmer J. Lamb.

Galena, by Austin C., Lescarboura.

A Rotary Tuning Coil, by C. J. Sed-
lak.

Leyden Jar Condenser, by John B.
Brady.

How to Make an Exhausted Coherer,
by Fannon Beauchamp.

A Watch Case Detector, by Louis C.
Aldrich.

A “Batteryless” Telegraph, by Fd-
ward Hutchinson.

Tuning Transformer, by Weallace Ells.

Record Breaking Buzzer Transmitter,
by J. PP. Camgros.

Portable Receiving Qutfit, by Lewis C.
Mumford.

Another Aerial Switch, by “Fips.”

Portable Wireless Outfit, by H.
MCabe.

New I.oose Coupler, by Robert Kar-
lowa.

A Portable Wireless Telegraph Outfit,
by Richard H. Foster.

Drones loaded with explosives more
powerful than TNT were used to destroy
U-boat pens which could not be de-
stroyed by other means. The guided pro-
jectiles were no small devices like the
radio target planes described recently
but were full-size Flying Fortresses,
loaded with explosives to maximum ca-
pacity and guided by radar and tele-
vision to their targets.
for
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Leberty RADID ... PHONOGRAPH Riezs . . .

6 Tube “Super Het” Radio Kit 5 Tube “Super Het” Radio Kit Portable Phonograph Kit

w:gm'%zgi.n Iwé:_rwmrgc ATTR?CT;‘\:E COMPLETE. INCLUDING ATTRACTIVE ATTRACTIVE ALLIGATOR COVERED
— Diagram Furnished BROWN BAKELITE CABINET. CABINET
All Parts Mounted COMPLETE WITH MOTOR — PICK-UP —
Diagram Furnished — All Parts Mounted AMPLIFIER

To assemble. all one needs is a soldering

iron and 30 minutes of your time. APP SIZE 9x3x6 Inches—1Uises one 25L6— SIZE: 14x 7% x 19

one 26Z6—one 6SAT—one 6SQ7—

-U 25L6 25Z6—one 6SQ7T— Uses one 25L6—one 25Z6—one 6CS5.
i i L e L TONE AND VOLUME CONTROLS
Your Cost — $16.95 Your Cost — 8§13.95 Your Cost — $28.95
LESS TUBES LESS TUBES LESS TUBES

TERMS: 10% DEPQSIT WITH ORDER

Special Buys for the Amateurs and Industrials

SPECIAL HIGH VOLTAGE MICA CONDENSERS
C.D. MICA CONDENSERS .02 — 600 V. WKGU D.C. TEST 1000 V. D.C. — Your Cost .12 cts.
C.D. MICA CONDENSERS .0004 — 2500 V. WKGU D.C. TEST 5000 V. D.C. — Your Cost .19 cts.
C.D. MICA CONDENSERS .0001 — 600 V. WKGU D.C. TEST 1000 V. D.C. — Your Cost .12 cts.

GENERAL ELECTRIC PYRANOL BASE MOUNTING — 1 MFD.— 500 Volis WKG, —— Your Cost § .65
GENERAL ELECTRIC 2.0 MU-F — 600 V. D.C. BASE MOUNTING. S S S _Your Cost 1.10
SPRAGUE — 4 MFD — 600 V. D.C. OIL UPRIGHT: Size (2%2 x l‘/q x 4) BASE MOUNTING, e .__Your Cost 1.59
CORNELL DUBILIER — 8 MFD — 500 V. WORKING UPRIGHT ALUMINUM CAN. _____ _________ _____ Your Cost .95
CORNELL DUBILIER OIL — 10 MFD — 600 V. D.C. BASE MOUNTING. . . _Your Cost 2.10
CORNELL DUBILIER — 15 + 1S MFD — 450 V. W. TUBULAR . - - Your Cost 1.10
AEROVOX OIL COND. IN CAN — .5 MFD — (Size: 1%2x1x %" g e e — . —.__Your Cost .29
CORNELL DUBILIER OIL COND. IN CAN — 10 MFD 50 W.V, (Size 1% x 3/4 x 1) ____________________ Your Cost .34
SWITCHES TOGGLE TYPE PUSH TO MAKE _ S S S S A —— __Your Cost .14

SPECIAL CLOSE OUT G.E. METER MODEL 4OABBI7 Headmg 2 5- —0—2 5 M.A—
257 -0—25 M.A. Two Readings _. [ i1 S SRS, Your Cost 3.95

Attention: RADIO AMATEURS

SPECIAL VOLUME CONTROLS — NO SWITCH “SPECIAL” — OIL BATHTUB CONDENSERS
22 INCH SCHAFTS “STANDARD BRANDS™ ALUMINUM CAN
1 meg — 200 M —~ 100 M ~ 500 M — 250 M 60 M — 50 M .05 MFD — 600V, ________ ___Your Cost .08 cts.
AOM—~20M~15M_10M - 5M___Your Cost .18 cts. ea. 3 x .05 MFD — 300 V. D.C._____ ___Your Cost .19 cts.
DUAL VOLUME CONTROLS — NO SWITCH 1.2 MFD — 600 V.________ ___Your Cost .14 cts.
10M+ 5M/100M + 100M/10M + 75M/20 M + 3x22MFD —600V. . ___Your Cost .39 cts.
20M/80 + 1000 Your Cost .28 cts. ea. 15 MFD — 35 VOLTS WORKING _____ Your Cost .16 cts.

SPECIAL — IMMEDIATE DELIVERY — “PORTABLE BATTERIES — “FARM PACKS”
Manufactured by Nationally Known Manufacturer — “FULLY GUARANTEED"

FARM “A B” BATTERY PORTABLE “A” BATTERIES
Yo
?I';).Ck Yoltage & Type Size List ’(':%us: Jsvrgfk Voltage § Type  Size List Coi‘;
T 282 1% Volt “A”, 90 Volt “B” 16x4%ax6% 6.25 435 111 1% VoltUnitCell  2%xl% .10 .06
114 1% Volt “A" 222 Vx3% 80 42
HEMUABAE W~ HRCIEOED 116 1% Volt "A” 3%x2¥exd% 85 .59
330 45 Volt"B” 4.1/16x2%x5% 150 1.05 118 1% Volt “A”  3.13/16x2%x5% 1.00 .70
430 45Volt"B” 3.7/16x2%x4% 150 1.05 123 4% Volt“A”  3%x4-9/16x1% 55 385
530 45 Volt "B” 1%x2%zx4% 160 1.10 T1BL 1% Vot A" 10%x3%x1%_ 110 .77
B30 45Volt"B”  3%xl-11/16x5% 1.50 1.05 1185L 6 Vol “A”  10%x3%xl% 110 97
" 545 874 Volt “B°  1%x3%x6%  2.20 180 1158 7Y% Volt "A” 3.3/16x1 %x7 80 .57

10% WITH ORDER — BALANCE C.O.D.
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Pactial List of PANADAPTOR Features , . .

Eosy, simple connection to oll receivers with any IF from 450kc
to 470kc

Shows up ‘to.200ke of continusus Fadio spectrum ot once.
Sensitivity equal to, or betted thon, receiver,

Six types of aperation: Panoramic :'B‘-v‘isuol_ aural, visval-auraf

{Automatic Monitor). Tunable<Unisighal — visval {modulatian,
signal check, etc.), avral {additional receiver), visual-aural.

Audio output jock.

Ask your dealer
for free dOMQH,
stration or write
to us for descrip-
tive buO“e"

Four simple operating conmtrois.

Does not uwffect normol operation of receiver,

Clear, sharp Ponoramic picturc in normally lighted room.

Non-walking rubber feet.

Sturdy stesl cobinet and chassis plus high guollty eomponants
and workmonship assure Jong life and trouble.dree operation.

Panel and cablaet finished in standard black or grey sotin
wrinkle ta harmonize with the t of your rig,

Overall dimensions: 11" wide, 9-3/8°° deep, -3/14" high.




