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HE men who do the fighting /ite the Motorola-built Handie-

Talkie. They say without qualification “It’s fine ... just
like having a house telephone at your fingertips. We're never
alone. We feel safer, stronger, because we’re always in touch
with our command post! Yes, sir, the Handie-Talkie is the
‘ightingest’ 2-way radio in this war!”

Now and as long as there is an enemy gun pointed at an
American fighter, the business of Motorola Electronics Engineers
will be Communications for Victory. They look forward eagerly
to the time when their added knowledge and skills may be once
moreapplied to the business of designing and producing Motorola
Radios and Television for your greater listening pleasure.

The men and women who make Motorola military radio have
won their fourth Army-Navy “E” award for “production beyond
expectations”. That, in their opinion, is the best way for us on
the home front to express our gratitude for the courage and
self-sacrifice of our men and women on the fighting fronts.

3
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in spare time.

with 6 Big Kits
of Radio Parts | Send You

Here’s a practical way to learn Radio at home in
spare time—to train for a good Radio job, or
start your own spare time or full time Radio
Service Business! You get Radio EXPERIENCE
building real Radio Circuits with kits of standard
parts I send. You get solid KNOWLEDGE of
Radio, Television, Electronic fundamentals from
my easy-to-grasp lessons. You follow the same
“50-50’" method that has helped hundreds of be-
ginners make $5, $10 EXTRA a week in spare
time while learning—and prepare for good full
time jobs at good pay.

Future Looks Bright for Trained

Radio Technicians, Operators
The Radio Repair Business is booming. Profits
are large and peacetime prospects are bright.
Broadcasting Stations, Aviation Radio, Police
Radio, Loudspeaker Systems, Radio Manufactur-
ing, all employ trained Radio men at good pay.

Be Ready to Cash in on Jobs Coming

With Television, Electronics
Think of the NEW jobs that Television, Fre-
quency Modulation, Electronics, other Radio de-
velopments promise for the peacetime future.
You have a real opportunity. I will train you to
be ready to cash in when amazing wartime Radio
developments are released for unlimited peace-
time use.

Mall Coupon for Free Copy of Lesson and

! 64-page lllustrated Book

I will send you FREE a sample Lesson “Getting Acquainted
with Receiver Servicing,” to show you how practical it is to

train for Radio in spare time. And with it T’ll send FREE,

my 64-page, illustrated book, “Win Rich Rewards in Radio.”

It describes many fascinating jobs in Radio, tells how you

can get started. No obligation—nb salesman will call. Just

mail coupon in an epve]ope or paste it on a penny postal.

—J. E. SMITH, President, Dept. 4NX, National Radio Insti-

tute, Washington 9, D. C.

My Course Includes Training in i
TELEVISION ® ELECTRONICS
FREQUENCY MODULATION

for DECEMBER, 1944

A. M. SIGNAL GENERATOR

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

2.1 Radio Servicing pays many
good money for full time work. M‘any othgrs
make $5, $10 a week EXTRA fixing Radios

-Building this

3 You build this

¥ SUPERHETERODYNE CIRCUIT
That brings in local and distant
stations. You get practical ex-
perience putting this set
through fascinating tests!

e You build this

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

Lesson FREE

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

Sample

" MR. J. E. SMITH, President, Dept. 4NX

NATIONAL RADIO INSTITUTE, Washington 9, D. C.
Mail me FREE, without obligation, Sample Lesson and
64-page book, “Win Rich Rewards in Radio.” (No Sales-
man will call. Please write plainly.)
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HUGO GERNSBACK, Editor-in-Chief
FRED SHUNAMAN, Associate Editor
1. QUEEN, Editorial Associate
ELMER FULLER, Shortwave Editor
A. PASCALE, Production Manager

G. ALIQUO, Circulation Manager
JOHN J. LAMSON, Advertising Director
ALFRED STERN, Promotion Manager

¥

IN THE NEXT ISSUE

Radios of Forty Years Ago
Electronic Wire Recorder
Station Riding Troubles
New Radio Graphic Symbols
Electronic Gun Locator

¥

Published by Raderaft Publications, Inc.

Publication Office: 29 Worthington Street,
Springfield 8, Mass.

Editorial and Advertising Offices: 25 West
Broadway, Tel. RE2-9690, New York 7, N. Y.

Chicago Advertising Office: Radio-Craft, 520
North Michigan Avenue, Tel. Superior 7306,
Chicago 11, 1L

Cleveland Advertising Office: 405 Erie Bldg..
Cleveland, Ohio. Burdette Phillips, Manager.
Tel. Main 9645.

Los Angeles Office: Robt. H. Deibler & Asso-
ciates, 403 W, Eighth St., Tucker 1579.
RADIO-CRAFT is published monthly on the
26th of the month preceding that of date:
subseription price is $2.50 per vear in U. S.
(In foreign countries, 75c¢ additional per year
to cover postage; Canada, 50e¢ additional.)
Special rates for members of the Armed Forces
in U. 8., or those addressed by A.P.O. or F.P.O.
mail, $2 00. Entered at the post office at
Sprmgﬁeld as second-class matter under the
Act of March 3, 1879. All communications
about subscrlptxons should be addressed to:
Circulation Manager, Radio-Craft, 29 Worth-
ington St., Springfield 3, Mass.

¥

Notice of CHANGE of ADDRESS should
reach us at least one month in advance. When
ordering a change, please furnish an address
stencil impression from a recent wrapper if
vou can. Address changes cannot be made
without the old address as ‘well as the new,

¥

Foreign Agents
London—Atlas Publishing and Distributing
Co., Ltd., 18 Bride Lane, Fleet St., London,
E.C. 4.

Melbourne—McGill’s Agency, 179 Elizabeth
St., Australia.
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Text and illustrations of this magazine are
copyright and must not be reproduced without
permission of the copyright owners.

Copyright, 1944, Raderaft Publications, Inc.
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ON THE COVER

This month’s cover shows the future television-
controlled robot machine gun. A gun crew directs
kilting fire against the advancing enemy while the
gun operators remain safely out of range of their
baffled victims, who are cut down by a machine
which can be put out of action only by physical
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First exclusive manufacturer of

short wave radio equipment to
receive the coveted Army-Navy
“E” Award for the fifth time. ..
the result of the continued and
untiring devotion to duty of the

company’s 1,500 employees.

hallicrafters

THE HALLICRAFTERS COMPANY - MANU.

FACTURERS OF RADIO AND ELECTRONIC

EQUIPMENTY » CHICAGO 16, U. $S. A,
(]

Buvilders of the fomous SCR-299

131
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“They filled a gap-"

3

® The following is quoted from a letter received
from a Chief Radio Mechanic in the U. S. Navy
and is one of a series of real life stories of Halli-
crafters radio equipment in action . . .

“During the early days of the South Pacific
offensive the cruiser on which I was serving was
called upon unexpectedly to maintain @ watch on
five extra frequencies. All of our rqgufar receivers
were already in use and it was impossible to use
any of them for this emergency.

“Some thoughtful predecessor in peace time
had purchased eight Hallicrafters S-20-R receiv-
ers with ship’s service funds for use as broadcast
receivers in the crew’s quarters. We dug them
out of the lockers and tested them. All were in

132
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excellent condition after months of vibration, hu-
midity and tropical heat. We stacked them on an
operating table in the radio room and set them
on the specified frequencies.

“The first call on all frequencies was heard S-5
and voice signals came through clear as a bell.
These receivers required no attention other than
volume adjustment and the volume was sufficient to
over-ride the noise of guns on our own ship. Their

reliability in a tough spot amazed us. They filled in

abig gap in the chain of command and filled it well.”

The S-20-R mentioned above is known to thou-
sands as Hallicrafters famous “Sky Champion.”
It has a frequency range of 550 kc. to 43 mc.,
continuous in 4 bands and 9 tubes.

THE HALLICRAFTERS COMPANY, MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U_.S.Aa :
RADIO-CRAFT for DECEMBER, 1944
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SPRAYBERRY RADIO TRAINING

HERE’S

“,

THE ONE PRACTICAL WAY TO TRAIN FOR

- TECHNICAL
~ KNOWLEDGE

-
SKILLED

BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION

RADIO-CRAFT for

= e

The offer I make you here is the opportunity of a lifetime. It's
your big chance to get ready for a wonderful future in the
swiftly expanding field of Radio-Electronics INCLUDING
Radio, Television, Frequency Modulation and Industrial Elec-
tronics. Be wise! NOW’S the time to start. No previous experi-
ence is neceasary. The Sprayberry Course starts right at the
beginning of Radio. You can’t get lost. It gets the various
subjects across in such a clear, simple way that you under-
stand and remember.

I'lt. Show You a New, Fast Way to Test Radio Sets With-
out Manufactured Equipment

The very same Radio Parts I supply with your course for
gaining pre-experience in Radio Repair work may be adapted
through an exclusive Sprayberry wiring procedure to serve for
complete, fast, accurate Radio Receiver trouble-shooting. Thus
under Sprayberry methods you do not have one cent of outlay
for manufactured Test Equipment which is not only expensive
but scarce.

Propares You For a Business of Your Own or Good Radio
Jobs . . . Civilian or Military

My training will give you the broad, fundamental principles
80 necessary 88 a background no matter whiech branch of Radio
you wish to specialize in. I make it easy for you to learn Radio
Set Repair and Installation Work. I teach you how to install
and repair Electronic Equipment. If you enter the Army, Navy
or Marines, my training will help you win higher rating and
better pay.

DECEMBER, 1944

R L

Just OUT! FREE!

HOW TO READ RADIO DIAGRAMS
AND SYMBOLS

.« «_. a valuable new book which explains
in simple, non-technical English how to
read and understand any Radio Set Dia-
gram. Provides the quick key to analyzing
any Radio circuit. Includes translations
of all Radio symbols. Send for this
FREE book now while supply lasts and
along_with it | will send you another
big FREE book describing my Radio-
Electronlc training.

SPRAYBERRY ACADEMY OF RADIO
F. L. Sprayberry, Pres.
Box 500TM
Pueblo, Colorado
Please rush my FREE copies of “HOW TO MAKE MONEY IN

RADIO, ELECTRONICS and TELEVISION,” and “HOW TO READ
RADIO DIAGRAMS and SYMBOLS.”

(TJHE7 oo w5 obibion gom 000 bl AR RE 1 T ooty PIoK 1+ P ) CUEE 06 00008 86 66 b0 Bo .

Tear off this coupon, mail in envelope or paste on' penny posteard,
---------------------------------------&‘
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day of Victory. All were hand-picked for their jobs — many
“grew-up” in the business, doing their share toward making the
name Meissner stand for the ultimate in radio quality. They have

had the pleasure of turning out perfect work — felt the thrill and !
«.. ON THEIR FACES ARE THE SMILES OF PRIDE IN WORK WELL DONE

satisfaction that comes with achievement. And in the bright, post-

In the little city of Mt. Carmel, Illinois — famous for music and war world of tomorrow, it will be these same men of Meissner
electronics—the men of the Meissner Manufacturing Company that add new fame to the name of Meissner radio and other
are now devoting their skill and experience to speeding the final electronic equipment.

P £\ T
P

Skill PLUS “Know How" — The sccret of Expert—His is a heritage for producing Meissner's Precision-el—that'’s the name

Meissner’s reputation for superb quality far-famed quality. Mt., Carmel, Illinois, earned by the Meissner personnel for =
precision work is more than just great skill is said to have more electronic techni- their skill, and for the pride they have

and intricate machines. It is a combina- cians per thousand population than any taken in doing their precision work right.

tion of these two, PLUS the ‘“know how” other city in America.

that comes only from years of experience.

MEISSNER MANUFACTURING COMPANY o MT. CARMEL, ILL.

@ ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE
Export Division: 25 Warren Street, New York; Czble, Simontrice, New Y_gr{if i
134 RADIO-CRAFT for DECEMBER, 1944
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or Good Jobs TODAY...
TOMORROW...LEARN

ESA

| T

DeFOREST'S prepa 0

L
-

[ g
h% e

res yoﬁ for a wide
range of interesting, gqod pay jobs in the
fascinating Radio-Electronics Industry.

THE fast-moving Opportunity Field of Radio-Electronics
cxlleeds ml?ny dtrained m%n!h L%t ui shovg you cl;owbto get

ready to take advantage of the breaks—the good jobs—the

satisfyingf pay checks ‘% todafy, aBd F%eR %réglpts %tc))stwfar o%por- READ WH AT TH ES E

tunities of tomorrow. Write for De ’ ig, free book !

—“VICTORY FOR YOU!’ i, DEF"REST MEN SAY!

You see how you may cash-in ona field that includes F.M. “Let me say that since being on this job
Radio, Communication Radio, Electronics, Broadcast Radio, I have many times expressed the fact
Motion Picture Sound, Radio Sales and Service, or a Radio t}};‘zttl wouldn’t take a lot of money for
business of your own. he training I had from your organiza-
s SS y tion. It has helped me immensely.” —
You see how DeFOREST’S has helped many get their start Richard Strouhal, Oklahoma.
in Radio-Electronics—helped them to good pay jobs in one of wIit}ll““t‘}’]i Obtamﬁff emeloyment
today’s most promising industries—helped others to preferred You may i,gi'n'te,eiged"t’;‘?{i’(‘,‘(v' VETERANS! The Bil-
military classifications ‘with higher ratings and better pay. they speak very highly of De- lion Dollar Radio-Elce-
Helped others to full and part time sales and service businesses Forest’s students and state they tronic Industry, with its
of their own. Mail the coupon NOW—TODAY! See how have had excellent results with Manufacturing. Servic-
DeFOREST'S can help YOU get started toward this fascinat- Z?S‘yreénE'L‘é}?%rfihﬁy?f;"iﬁ?}' B e s e Comay
ing work by means of its effective A-B-C’’ Training Method ““As’a result of DeForest's Train- other promising ficlds, '
1 —in your spare time, at home. ing, I am docing very .well. be ir}‘éites your caSreful }con-
. my income doesn’'t range - sideration. cc how
GET INTERESTING, LOOSE-LEAF LESSONS  (er "§50.00 and $75.00 per | DcFOREST'S helps you
DeFOREST’S TRAINING includes 90 modern, well-illus- week, I figure something is prepare for a good pay
trated loose-leaf lessons, prepared under the supervision of wrong.”'—Lyle Rielly, Wiscon- job, or a business of your
one of the world's foremost Radio authorities, Dr. Lee DeForest— sin. own in onc of America’s
invepbtlor of the Audion tube which helped make modern Radio most promising fields.
possible.

WORK AT HOME WITH PRACTICAL EQUIPMENT

You ‘“learn-by-doing'’ with eight big kits of standard Radio

1 parts and assemblies—working out 133 interesting experi-
X ments to gain valuable experience at home. You experiment with

Light Beam Transmission. You build and operate an Aviation
4 ! Band Radio Receiver, Wireless Microphone, 5-tube Superhetero-

dyne Receiver, an intriguing ''Electric-Eye’’ device—and many
other projects.

“LEARN BY SEEING” MOVIES AT HOME

You use a genuine DeVRY 16mm. Motion Picture Pro-

| jector and Films to help you learn Radio faster . .. easier.

Hidden Radio-Electronic action comes to life! You see Electricity

in motion— Electrons on the march ... DeFOREST'’S also provides

an effective EMPLOYMENT SERVICE which has long-established

¥ contacts with employers with whom we have placed mdny trained
radio men. Act now! Mail thetoupon!

DeFOREST'S TRAINING INCLUDES IN- .
STRUCTION -iN MOTION PICTURE SOUND
EQUIPMENT, FM RADIO AND TELEVISION

i TSl B

DeFOREST'S TRAINING, INC., Dept. RC-9/
2535-41 N. Ashland Ave. )
Chicago 14, lllinois, U.S.A.

Please send me your “VICTORY FOR
YOU” book and KIT FOLDER, FREE
and without obligation.

(it e L L e State /S s = .

Z
N
3
2
>
(1]
e

O If under 16, check here for special information.
ba o e e o o e [} If @ veteran of World War 11, check here.

B D:FOREST’S IRAINING; INC.

~

~ RADIO-CRAFT for DECEMBER, 1944 Ly
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NATIONAL UNION RADIO CORP

NEWARK, AP.O. W75 POSTMASTER
NEW JERSEY SAN FRANCISCO, CAL.
e =

LCINSOR'S STAMP)

YES—and this National Union post-war plan
for radio service men will be a bigger, better
plan, with more of everything it takes to help
you equip your shop and get the service business
of your community.

Yes—from National Union you will again be
able to get the finest shop and testing equipment
on the famous N. U. Plan and we will make it
even easier for you to get it, than before the war.
There will be more free N. U, Technical litera-

ture—more advertising—more of those simpli-
fied forms and records to help you manage
your business and make every possible dollar .
of profit out of it.

Yes—you can count on N. U., with its greatly
increased resources, for more of everything
you need. Count on National Union—*“After
the War, MORE than Before!”

NATIONAL UNION RADIO CORPORATION, NEWARK 2, N.J.
Factories: Newark and Maplewood, N. J.; Lansdale and Robesoniz, Pa,

Transmitting, Cathode Ray, Receiving, Speciul Purpose Tubes s Condenserse Volume Controls « Photo Flectric Cells s Panel Lamps« Flashlight Bul

e = T

E "I -:l Z-

for . D
S

RADIO-CRA
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| You men already in radio know how great the demand is
for trained, experienced service men, operators and tech-
nicians. You know how fast the field is growing and how im-
portant it is to keep up with developments—FM receivers,
television, ele¢tronics.

Or even if you are merely INTERESTED in radio as an
amateur, you must recognize the WONDERFUL OPPORTU-
NITY right within your grasp to cash in on your natural talent.
Make it pay dividends. Get into the EXPERT RADIO SERVICE
Line. Be a TELEVISION specialist—OWN A BUSINESS OF
ZOfUIR OWN, Fill out and mail the coupon below for all the

etails.

Get the Latest Inside Information—
Trade Secrets by

-~ SHOP-METHOD HOME TRAINING

Now the famous National -Schools
brings 1its exclusive Shop-Method of
training right in your own home.
You can learn the most up-to-date,
approved projects, systems and hook-
ups Atep by step in your spare time.
This is the sound, practical training
you want and need—the development
of experienced instructors working with
thousands of students right in the

month. I will say
that I  honestly
owe all this to
the excellent
training I had
at National.”’
National is
proud of the
progress  gradu-
ates ave making
all over the world. Read about their

Learn

1. A complete catalog de-
scribing the industry and
the extensive training facilities

Furnished With Your Course

Experience is the best teacher, You
learn by experionce with the exclusive

In the course of your study you ac-
tually build various types of receivers—a
powerful superheterodyne, a signal gen.
erator, an audio oscillator and others . .

because you actually see them work for
you. Not

shops and_ecxperimental laboratories of
National Schools—one of the most ad-
v%n;:gd trade educational centers of the
world,

This is the MODERN SYSTEM OF
TRAINING. It matches the rapid

that has helped thousands
pay and greater opportunity.
You owe it to yourself—your future

to. more

Making the Best Money in History
The real value of National Training

writes: ‘“My latest offer was $5,800.00
as radio photo engineer, but I am do-

vecords yourself in the books we send
you FREE

Make Extra Money
Right from the Start

can actually SEE YOURSELI® GET
HEAD, because the National Shop
Method is so sound and practical.

position of importance. A BUSINESS
OF YOUR OWN. Radio, television
and the whole fleld of electronics in-
vites you. The industry is crylng for

promise of a rich future—prosperous
security.

of National Schools.

2. You receive a sample lesson
illustrating the modern “Shop
Method” instruction technique,

progress constantly being made in You get ahead fast with National 3. The vast opportunity field of
radlo, television and electronics. It  Training. Many beginners make good Electronics. “The Dawn of a
is TIME TESTED too. National money on the side fixing radios and New World,” is revealed in this
Schools has been training men for doing service work. You can turn fFull i 4 Kk 1

Use Actual Radlo Equipment more than a third of 2 century. In your knowledge into cash after the first ully illustrated boo recently
essence this is the very same training few lessons. Progress is rapid. You published.

men

Natiohal Shop-Method of Home Training —to read the book ‘‘Radionics’’— Now, right now, is the time to

;;‘,ﬁ‘,},"e‘},‘t’; *:3,@;} {‘;‘,‘;"’{,.;“'ﬂ{gso,‘"‘,‘{,f}ﬂ,:;‘(; FREE to you when you send in the grasp the opportunity of today-— a suc- sion when the war {8 over.

radio parts included In your training coupon, coessful career for tomorrow. Get into Make good use of your spare

equipment at no extra cost to you. the big money, rapid advancement, a time by taking your National
National Tralned Men Now Training now. Men in our

armed service, or about to en-
ter, get better ratings and more
pay almost vight from the start

3 shows up in th ul 0, p : . i
e oA O A Rt o w7 men make ontt\geqjolc)f( Joo Gramich  {rained men everywhere A rapidly It they aro trained in radio,
things, You understand what makes the of Lake Hiawatha, N. J.. turned down expanding industry -— probably the television and electronics. The
various elements of eclectronics operate a job most men  would’ welcome. He greatest In history — holds out the government needs experienced

in nearly all branches of
the service, Prepare for present
advancement and a sound fu-

ing well where [ am now engaged. Train While You
1 am geeply indebted to National.’’ Are in Service

Ely Bergman, now on Station WOR, Prepare, right now, while you are
told us: "'My salary has been boosted in uniform, for a glorious secure fu-
congiderably and at the present time ture in the fleld of radio and televi-

85 NATIONAL SCHOOLS

I
$3,000.00 per year,
LOS ANGELES 37, CALIFORNIA £5T.1905

ture. Learn how easy it is the National way,
We are 5o enthusiastic because we have
seen the marvelous results of National Shop
Method Home Training. Send in your cous
pon today and sec for yourself,

tual experlence
by this method
o¥ learning but
you have valu-
able equipment
you - wilil use
, \ on the job in
» . the practice of
your profes-
slon &as an
electronics ex-
| % pert. Mail the
coupon and
jearn what this
means to you.

thailks to National
Tralning.”” And from
the far-off Hawalian
Islands, Wallace Choi
sends this: ‘I am
averaging $§325.00 a

(Mail in envelope or paste I
on penny post card)

I National Schools, Dept. 12RCR
| 4000 South Figueroa Street, Los Angeles 37, California

Maii me FREE the three books mentioned in your ad including a sample lesson of your I

Thousands of men in the Army, course. I understand no salesman will call on me.

 Examine the exclusive National

. d
Method of Home Tralning. Navy and Coast Quard have traine
§2§nmr _\rou:'mm;a how ’.°““,‘,’ t‘v‘wm: at N!ahonal ur;lqer U. S. Govern-
8. e convince a men spansorship.
IRt L oh Fadiow Slestronics; You'are the man who must be satis: I NAMEIR LD ot T L Rl betsdtaers ors o oo o+ & orc bhe's i B IO s L, AGE ) 1 SIS
{f evigion — quickly and ensily in = .
spare time., You can't tell Mail the coupon here for the thrce
I vou try. This trial is AB- books that tell you the compleote story ADDRESS i .
UTELY FREER. you may of the marvelous new system of tmin; R R R . . Ss e e s st ta e P R ) R
all the valuable material we Ing in radio electronics and television:
you w|t)rl\outtm{¥‘ obllzatlon| of Lentl;ln dthe rfnc)t‘s of “@",:;‘ﬂ“s‘;‘;es“?"; I l
rt. Fill ou ¢ coupon im- metho o ome training. ] ¥ o e i
white wyou nare thinkin yourselfl DECIDE FOR OURSELF! CITY ......... i gl s A R i o Lo R SDATE L 710 ool o Pl o
t”and drop it in the mail No salesman from Natfonal Schools [J . ) . |
will ‘eall on you. V2 W W U U WANAN UEN WS WOND WM VN SEENNN GEDE) UUUUN WSSAN WM NN S WSS U W
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Perhaps I'm one war older than you are!

Believe me, after the last war
£ saw what happened. Will you
et me give you some advice?

If you’ve got a job today—for your
own sake, fellow, be smart! Think
twice before you fight for a wage
increase that might force prices up
and land you behind the eight-ball
in the end.

Salt away as mucn as you can out
of your present wages. Put money
in the bank, pay up your debts, buy
more life insurance. Above all, put
every extra penny you can lay your
hands on into Uncle Sam’s War
Bonds—and %old ’em!

A United States War Message prepared by the WartAdvertising Counncil; appreved by the Office of War h;torm-uon'; and
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" Nobody knows what’s coming
when the Germans and the Japs are
licked. Perhaps we’ll have good
times. Okay. You’ll be sitting pretty.
Perhaps we’ll have bad times. Then
they’re sure to hit hardest on the
guy with nothing saved.

The best thing you can do for
your country right now is not to buy
a thing you can get along without.
That helps keep prices down, heads
off inflation, helps to insure good
times after the war. .

And the best thing you can do for
your own sake, brother, if there
should be a depression ahead, is to
get your finances organized on a
sound basis of paid-up debts—and

have a little money laid by to see E
you through!

| insurance.

4 THINGS TO DO to keep
prices down and
help avoid another depression

1, Buy only what you really need.

2, When you buy, pay no more than
ceiling price. Pay your ration points
in full. ‘
3. Keep your own prices down. Don’t |
take advantage of war conditions to
ask for more—for your labor, your
services, or the goods yousell.

4. Save. Buy and hold all the
War Bonds you can afford—
to help pay for the war and
insure your future. i
Keep up your

ibuted'by this

fne in jon with the Magazine Publishers of Amodn.
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U. S. Robot Bombs

. .« . . Robot-remote controlled weapons are finally being built by the
U. S. and will be an improvement over the Nazi prototype. Television
control is foreseen to make them| a strictly military weapon . . . .

HUGO GERNSBACK

the present writer have advocated remote con-

trolled weapons of different types for war pur-
poses. Long before World War II and for the past four
years the writer has advocated time and again that we
should build such weapons. These recommendations all
fell on deaf ears,

It remained for the Nazis to engage effectively in the
manufacture of various robot weapons, all of which had
been anticipated. There are few technical secrets in the
various German robot weapons that had not been
thoroughly discussed in the technical press in the U. S.
for many years.

Belatedly now, the U. S. has finally taken up the active
manufacture of such weapons, foremost among them
being a copy—with improvements—of the Nazi’s robot
flying bomb which raised so much havoc in England,
particularly in London,

Late in October it was announced that a number of
U. S. war plants* had already started the manufacture
of rocket bombs with certain improvements for the bet-
ter flight direction of the robots. Over 2,000 of these
rocket bombs have already been manufactured merely
for “test purposes,” but it is understood that production
will soon go into high gear and that huge quantities
will be turned out.

The only novel thing about the German design was
the rocket propulsion motor—and this itself, was of
course, no new principle, but the Germans have. added
certain refinements, In the nose of the bomb there is a
magnetic compass with electric attachments which
steers the flying bomb on its course. Other refinements
were added to allow for wind drift, sudden gusts of
cross winds, rain and other eventualities. Even these_
technical developments did not make for accuracy in
aiming the Nazi bomb from a distance at a specified
military target. The best the Germans could do was
to aim the bomb at d distant city where it was sure to
cause a certain amount of destruction. Then the Nazis
figured, if a sufficient amount of bombs were fired, the
law of averages would insure that more than one mili-
tary target would be hit. The robot V-1 bomb never had
an accuracy of more than several miles, plus or minus.
But on a huge target such as the city of London, prac-

l I\OR many years technicians, radio engineers, and
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tically every bomb which exploded was sure to destroy
some buildings, houses, bridges, etec.

If the Nazis had developed an accurate flying bomb
that could be aimed from a distance at an exact point,
say a railroad station or a power plant, then they would
certainly have been in a position to delay the June 1944
invasion into Normandy a great deal. The Germans had
a pretty clear idea where the U. S. and other Allied
concentrations of invasion matériel were located. If
some of these depots had been hit, untold damage could
have been done and it would of a certainty have de-
layed the Allies’ invasion.

But the Nazis had no such weapon. They were con-
tent to let the bombs fall where they might with this
exception: Every tenth robot bomb contained a radio
transmitter which was in action either during the entire
length of the flight of the bomb, or it could be turned
on just a few seconds before the bomb struck. These
radio transmitters were used merely as a check, so by
simple triangulation methods the Nazis could plot the
EXACT spot on which that particular bomb exploded.
This gave the distant enemy operators at the launching-
ramps very accurate information where the bombs
struck; then corrections could be made for the next
following ones. This seemed to have worked out fairly
well because the end result proved that the robot bomb
certainly created a fearful amount of destruction in the
city of London.

It is to be hoped that when the United States forces
begin using the American version of flying bomb that
it will be much improved so that it will not remain the
motorious Nazi terror weapon, but that we will have a
strictly military weapon instead.

The writer has mentioned this reasoning many times
on this page and it is to be particularly noted that today
we have the means to fashion an accurate military
weapon and take it out of the terror class. Senseless
destruction of civilian dwellings and killing people in-
discriminately as was the case of the Nazi robot bomb
does not win wars. Indeed, the bombardment of London
by these terror weapons stiffened the determination of
the British to such an extent, that those in England
who were advocating a soft peace for Germany, now are
rabid in elamoring for revenge. (Continued on page 183)

---------------

Radio Thicty- Five Pears Aao

In Serngback Publications

FROM the December, 1909, issue of Mop-
ERN ELECTRONICS:

Television and the Telephot, by Hugo
Gernsback (first technical article in print
which used the word television.)

Airships and Wireless Telegraphy, by
Berlin Correspondent.

Science & [nvention
Radio-Craft

HUGO GERNSBACK

Founder

Modern Electries ....
Electrical Experimenter
Radio News ..........

Short-Wave Craft ...
Wireless Association of America ...... 1908

.................

Bi-Polar Selective (Radio) Switch, by
Walter K. Keever.

Automatic Wireless Signaling (Ducretet,
Paris, System).

New Marconi Spark Gap.

The Construction of an Efficient Aerial,
by Geo. F. Worts.

Detectors, by George F. Worts.
Heroes of Wireless Telegraphy.

Secondary Coil Impregnation, by C. C.
W hittaker.

The Colin & Jeance Radiophone, by the
Paris Correspondent A. C. Marlowe.

Some of the larger libraries in the country still have
copies of Modern Electronics on fille for Interested readers.

The Measurement of Electric Waves, by
M. M. Deviny.

Wireless Switch.

A Silicon Detector, by James D. Thomas.

IIIIIIliI!I!llIHlllllllﬂllllllllllll-llllﬂlllIIlllllIlIllIlIIIIIlIIIIlIIlIIIIIllIlIIlIIIlI|IlIIIIIIIIiIIlllIlIIlllIlIIIIIIIIIIIIIIIIIIlIIIIIIIIllIIlIIllIlllIIlIIIlIIHllllllIllIIIIllIIllIllllllllllllllllllIIIIIllllllllllIIIIIllllllllIIIIllllllIIIllIIIIIIIIIIIIIIIIIllllllllIIIlIlHllHllllIlllIIIIIIIIIUIIIIlllll|IIlllIlIIIlllIUllllllIUIIIUIUIIIIIIIIlllIllllUlIlﬂllllUllWﬂlﬂIIUWUWNIIII

" RADIO-CRAFT for DECEMBER 1944

139

y et \7vwvv.americanradiohisr‘gcom.- =


www.americanradiohistory.com

n television, will give the post-war tele-

vision receiver owner much bigger and

brighter images at a low cost. So report
loury Maloff and David Epstein of the Ra-
<o Corporation ot America, in a paper read
hefore the first National Electronics Con-
terence, held at Chicago last October. Ac-
cording to the RCA engineers, the new
system provides a seven-to-one gain in the
percentage of light delivered from the tube
to the screcen, as compared to the conven-
tional projection lens now used for the
purpose.

The system includes a spherical iront
surface mirror and an aspherical lens. The
mirror—shown at A in the drawing—re-
minds one of those used in giant astronom-
1cal telescopes. The special lens is at B.
One side is flat, the other rises slightly at
the center and at the edges hut is depressed
in the intermediate arca. In optical lan-
guage, the surface contour renders the lens
optically positive in the center, with a grad-
ual change to negative in the outer portions.

The television tube, C, is inserted through
an opening in the center of the lens. It
projects its image to the mirror, which re-
flects it hack through the aspherical lens to
the plane mirror, D, and onto the screen,
as shown by the dotted lines, The lens cor-
rects spherical aberration produced by the
mirror and focusses the image.

The great light-gathering power of this
system results m a much brighter image
tor any given amount of enlargement, as
compared with older projection systems.

Probably most interesting to the pros-
pective televiewer is the news that the lens
~—which might be prohibitively expensive
if ground from a glass blank in the ordinary
manner—is molded {from a clear plastic
material. This comparatively inexpensive
process, says RCA, will make it possible
to use the system in medium-priced home
television receivers.

PLASTIC lenses, plus a new principle
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LASS land mines arc being used by
United States forces in Europe to
foil enemy electronic locators and
clectronic. mine detonators, Colonel
J. G. Shouvin, chief of the Cincinnati Ord-
nance District, disclosed last month.
Known as the M5, the new non-metallic
mine was a closely guarded secret for
many months. It is of the type which is
effective against tanks, trucks and other
vehicular weapons with a high contact

pressure, according to information re-
leased at present.
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WEDEN is beginning construction
S of two new high-powered radio trans-

mitters to increase the radio efficiency

of that country, according to a British
report last month. Each one will have a
power of 100 kilowatts.

One of the stations will be used for home
broadcasting, the other for directional
short-wave transmissions to Swedish na-
tionals abroad. Good results are expected
from the new station, as the old short-wave
transmitter at Motala, with a power of only
12 kilowatts, was received with fair con-
sistency 1 many parts of the world.

®
JAMES‘ LAWRENCE FLY chair-

man of the Federal Communications

Cammission, resigned his post Novem-

ber fifteenth. He had served on the FCC
since July 27, 1939, and had previously been
in Government service since 1929, first as
special assistant to the Attorney General
and later as general counsel of the TVA.
[t was while serving in this latter capacity
that he was referred to by the late Wen-
dell \Villkie as “the most dangerous man in
the world—to have on the other side!”

The FCC chairman’s announcement of
his intention to return to private life coin-
cided with the closing of hearings on post-
war frequency allocations, leading to the
belief that he may have delaved his retire-
ment to private life until the FCC alloca-
tion plan could have heen completed.

The last years of Mr. Fly’s chairman-
ship were colorful and controversial, and
he wus at oddsat ene. time or another with
large divisions &f the radio industry, as
well as certain sections of Congress. Win-
ning the decision in most Jf such contests,
he aroused the respect of opponents and the
admiration of spectators by his imperturba-
bility and love of heated debate.

Mr. Fly will resume private law practice
with the New York firm with which he
began in 1926.

&

UROPE will require five million

E American radio receivers immediately
after the war, according to a report
in Time last month.

This hint to the American radio indus-
try came from Arno Huth, of the Geneva
Research Center. The European industry
will be unable to fill the demand for home
broadcast receivers, believes Mr. Huth, be-
cause of injuries suffered during the war.

Asia, he estimated, would require about
two million receivers, but their demands
“might skyrocket within a few years to
20 million sets.”

€

DUCATIONAL station WBEZ, FM

E outlet of the Board of Education,

Chicago, put 385 hours of programs

for school classes on the air during

the second semester of the 1943-44. school
term, according to a recent report.

The 161 schools reached by the programs

possess 1,226 radios, and have an audience

of 263,561 students.
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Items [ nterestz'ng

creased by 3,700,000 since April 1940,

according to a survey issued lasf

month by Columbia Broadcasting
system. Research department of CBS ex-
plains the increase in the face of the 1940
“freeze” on set production. Thirteen mil-
lion radio sets, they state, were manufac-
tured in. 1941, and some thousands of sets
which had been secondary receivers in
homes with two or more receivers changed
hands. Many of these became primary sets
in new radio homes.

The survey “U. S. Radio Ownerghip”
which was released for the benefit of per-
sons interested in the radio market, gives
detailed information on papulation, families
and radio ownership in each of the States,
with totals for several geographic areas.

®
MORE FREQUENCIES for broad-

RADIO-EQUIPPED homes have in-

casting was urged by Paul Godley,

consulting engineer and famous

old-time amateur, at a dinner of
the Federal Communications Bar Associa-
tion last month.

He proposed three new channels at the
lower end of the present broadcast band.
Frequencies suggested are 520, 530 and 540
kc. Only low-powered stations would be
licensed to operate in these bands, to ob-
viate all possibility of interference on the
important 500-kc distress band. Mr. Godley
believes that 150 services could thus be
accommodated in areas at present inade-
quately served.

%) 5

LECTRONICS holds the key to the
E “all-weather, transport plaife” and the

long-sought " airline goal of 100 per

cent completion of flight schedules.
This opinion was expressed last month by
G. M. Willjams, Senior Vice President of
the Curtis-Wright Corporation, in opening
the 1944 series of civic-sponsored aviation
forums.

“Electronics,” he said, “will enable the
flight dispatcher and the airliner crew to
‘see through’ fog and rain and coopernate
in safe, on-schedule landings. This will
eliminate disruptive weather effects which
previously have held air travel to a record
of 91 per cent completion of scheduled
operations.”

® ,
PROGRAM COSTS may confine tele-

vision to the larger cities for some time,

President Lewis A. Weiss of the Don

Lee Broadcasting System told the FCC
last month.

Television costs, he pointed out, are
much higher than for FM or standard ra-
dio, and approach those of regular theater
productions. These costs would limit tele-
vision stations to cities of 500,000 popula-
tion or more. About 10 per cent of the
residents of such cities, he thought, would
see the broadcasts regularly.

No statement as to the effect of satellite

or relay stations on such costs was made
by the Don Lee president.
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Monthly

to the Technician

Review

a national mecting of X-ray specialists
last montl, is now heing attacked with
the help of the electron tube.

The device is used in connection with a
new technique of X-ray chest examination,
whichh malkes practical the photographing
of every possible chest in the country. The
X-rays are projected on a fluorescent screen.
The resulting image can then be photo-
graphed with ordinary light, using cheap
35-mm camera film if convenicnt. The older
method of taking the picture direct by
X-ray on a 14 x 17-inch film was slow and
tremendously more expensive. \With the new
method, many more X-ray chest examina-
tions—so valuable in discovering early
tuberculosis—can be made.

The electronic gadget was invented by
Dr. Russell Morgan of the U. S. Public
Health Service. It is a special type of ex-
posure meter which measures the amount
of light falling on the negative from the
fluoroscope, and shuts off the NX-rays when
the negative has been properly exposed. By
the use of the Morgan timer technicians
untrained in photography can take X-ray
pictures at the rate of five per minute with
the assurance that every one will be a
perfect job.

TUBERCULOSlS, it was revealed at

radio wires in the post-war world,
according to a report released last
month by du Pont de Nemours Co.

The problem, according to Dr. J.' W.
Shackleton of the Plastics Department of
that concern, has been to develop a nylon
that can be extruded in standard equipment
at temperatures attainable by present com-
mercial wire-coating processes. The new
compound can be used in such equipment
and coatings of less than one mil in thick-
ness have been .applied.

Nylon has a number of outstanding prop-
erties for wire coating. It is fire-resistant,
and when ignited by a free flame extin-
guished itself after the flame was
removed.

Another plastic which has already won
a2 name for itself as an electric insulator
is polythene, Dr. Shackleton pointed out.
With its power factor of .0002 to .0003 and
a dielectric constant of 2 to 3, it has been
welcomed by the cable industry. The entire
present output has been pre-empted by the
Armed Services for use in cable insula-
tion or in other critical electrical items.

NYLON will be used for insulating

at Eindhoven; Holland, mass-produced
underground radio sets under the occu-
pying Germans' noses, according to a
British broadcast last month. -
The receivers were made in small cracker
boxes with parts “snaffled” from the fac-
tory. Thus was the confiscation of all radios
—which the Nazis put into effect in all
occupied countries—circumvented. Such
confiscation, said the broadcast, was almost
meaningless in a city “where almost every
other man is a radio engineer.”

RADlO workers in the Philips plant

for

\

DECEMBER,

for radio receiving tubes after Ger-
many's defeat will still be 60 or 70
per cent higher than present maxi-
mum production rates, according to a War
Production Board statement last month.
Military requirements for receiving tubes
now average 10,000,000 tubes per month.
This was about equal to the total U. S
production for August. The end of the LLu
ropeann war will reduce military nceds
slightly, but not until one ycar after Ger-
many’s deicat is a 45 per cent cut iu such
requirements expected, WPB ofhcials said.
At present, approxumately 13 per cent
of total radio receiver tube production is
available to civilians for replacement pur-
poses only. \Without question, much larger
quantities of tubes could be absorbed with-
out noticcably lessening the present short-
age

ClVlLlAN and military requirements

-RAY pictures through {foot-thick
X pieces of steel can now be taken with
, a new 2,000,000-volt mobile X-ray
unit just developed by General Llec-
tric. First announcement of the new high-
voltage device was made last month by
Dr. Ernest E. Charlton of the G-E Re-
search Laboratory at Schenectady.

Up to now the most powerful X-ray
unit in general use has been the million-
volt apparatus developed in the G-E lab-
oratory. More than 50 of these are now
actively serving the war effort in the United
States and abroad.

In radiographing an cight-inch steel cast:
ing the two million-volt outfit is 78 times
as fast as the million-volt. Under one typical
set of conditions cited by Dr. Charlton, four
and a half hours were required to make
an exposure through this thickness with a

1944

million volts. Two million volts did il
three and a half minutes. For still thicker
sections the ratio is even greater. Two-
million-volt X-rays make a satisfactory
exposure through a oot of steel in about
two hours at a distance of three feet {from
the end of the tube. Ifor practical purposes
such a thickness 1s opaque to million-volt
X-rays.

The two-million-volt apparatus was con-
structed with the assistance of the engi
ILCCI'iI]g' statt of General [Electric X-Ray
Corporation. Like that of one million volts,
it makes use of a multiple-clectrode tube,
in which the clectrons, starting trom a
heated filament at the top, are speeded in
stages until they have the total rated
cnergy. Alter they attain full speed, whicl
for two million volts is about 179,000 miles
per second or 96 per cent of the velocity
of light, thev strike a copper-backed tung-
sten target at the end of the tube and X-rays
are generated. These may cither be squirted
from the end, like water from a hose, or
sprayed Irom the side. After penetrating
the metal specimen, they ftall on photo-
graphic film which makes the radiograph.

In the million-volt outfit the clectrons,
on their way to the target, were speeded
up in twelve steps, but the new tube has
24, averaging 83,500 volts at cach stage.
Construction of the tube was made possible
by the use of rings of fernico between the
scections of glass. IFernico is an alloy which
expands with heat the same as glass, and
so the metal and glass can be fused directly
together.

High voltage is supplied by a resonance
transformer, invention of Mr. Willem E.
Woestendorp, who collaborated in the devel-
opment of the 2,000,000-volt tube. Unlike
the usual transformer, this has no iron core
and the X-ray tube is placed at its axis,
Both tube and transtormer are in the closed
metal tank, five feet in diameter and eight
feet long, which contains I'reon gas (di-
chordifluormethane) for insulation.

-

POt bt e e
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Top — The nine-
foot 2,000,000-volt
X-ray tube. Bot-
tom—In its cas-
ing the new unit
is mobile in spite
of its weight of
5,000 pounds.
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1944 —

TELEVISIOI\"S record for 1944 has

been astounding (despite irksome re-
strictions on talent and, materials) hoth
ifrom the viewpoint of the technician and
showman,

Vitality of the art was shown by the
thunderous reaction to the CBS proposal
for finc-grain, wide-band television after
the war. Coundemned by some at the tine
as bemg possibly detrimental to the indus-
try’s future, it did more than any other one
thing to focus public attention on television
as an inmmediate issue instead of a develop-
ment of the vague future. _

It is now apparent that there will neither
be a “freeze” on present designs, nor lqng
delay while new spectra are explored. Tu-
ture policy—as seen today—will be to
combine the desirable propositions f_or—
warded by bhoth parties to the discussion,
with the object of creating as little present
or future dislocation as possible,

Advances in the design of cquipment
have been great, though many of them
cannot now be publicized. The concept of
satellite and relay stations, released at
the leginning of the year, answered many
questions about the economic practicability

Dr. Zworykin explains features of a new experimental lconoscope.
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Television’s Year *

Right—Equipment to project 15-

#
Q’LZKSOUND
ANTENNA
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NBC photo

BBC's television an-
tenna. Top circle is
sound antenna, low-
er cross a video
radiator.

RCA photo

Left—A large experimental 18- by 24-inch viewing Kinescope. X
by 20-foot images in a theater television demonstration.

Television and the news. An illustrated commentary at R
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of television, with its high program cost
and limited range for any one station,
Steady progress throughout the year has
been capped by the announcement of plas-
tic lenses which will make projection of
large television images practical.

The year was no less important to the
producer of television spectacles. Spurred
by the necessity of mastering technique
for post-war expansion, experiments and
advances were made in all branches of
television production. Notable among these
were the broadcasting of the Democratic
and Republican political conventions and
the telecasting of a full-dress musical com-
edy, written and produced expressly for
television. These feats were only the high-
lights of a year’s progress which may cause
future producers to date the television art
from 1944,

The ‘illustrations on this page, although
some of them pre-date the year, show the
present level of television's accomplish-
ments. 1944 has pioneered, opened new ter-
ritory, resolved doubts and cleared a path.
1945 should benefit from the spade-work
of its predecessor, and its progress should
be registered in geometric terms.

Courtesy Television Produ ]
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MARINES AND RADIO

Servicing Problems Complicated by Conditions in South Seas

By CPL. ERNIE HARWELL AND 1ST LT. CYRIL D. JEFFCOAT, U.S.M.C.

experts in the Signal Battalion at Camp

Lejeune, N. C,, radio troubles arc alike

everywhere, but they’re more acute in
the moisture-laden atmosphere of the Pa-
cific isles.

Over there, in addition to battling Japs,
the boys have to contend with two dread-
ed enemies of radio—moisture and salt
water.

To keep sets dry, according to Marine
Master Technical Sgt. Pearre J. Davenport,
radio men in the Marshall Islands used
to burn electric light bulbs in their sets
at all times. Davenport also used to wipe
his equipment constantly with either vine-
gar or a mixture of kerosenc and water.

“That was the only way,” he explained
as he worked on a radio in the camp main-
tenance shop here, “to keep the chassis from
rusting away.”

Marine 2nd Lt. Robert J. Greenway, who
is officer in charge of telephone school
at Camp Lejeune, found that a growth of
fungus on his wires was a major prob-
lem in the South Pacific. The trouble was
hard to combat at first, but later it was
mollified through the use of protective lac-
quer on the wires.

Other Marines have used tin cans for
tube shields and beer-bottle necks as sub-
stitutes for -insulators. They have rebuilt
bullet-riddled sets and salvaged many which
have been ‘ruined by salt water.

AFTER AN OCEAN DIP

“To save those which had been in salt
water,” explains T/Sgt. Lloyd L. Whiteley,
now an instructor in radio school here,
“we gave them a special ultra-violet ray
treatment at the repair shop of the Signal
Supply Section Depot, San Francisco. This
dried them out. Then salt crystals could
ke blown off, and the sets thoroughly
cleaned. The next step was spraying the
equipment with lacquer which is non-con-
ductive and resistant to moisture.”

Whiteley, who was non-commissioned of-
ficer in charge ‘of the repair shop at San
Francisco, had about 50 Marines and ci-
vilians working under his watchful eyes.
His crew was divided ‘according to the
type work—testing, repair, and manufac-
turing.

From San Francisco, Whiteley came to
Camp Lejeune with a thorough knowledge
in the problems radio men face overseas.
He is utilizing his background as he teaches
a special class of Dutch Marines the funda-
mentals of combat radioc in a 10-week
course here. .

At San Francisco, Whiteley learned
many tricks. For instance, the boys had
been wearing out their leads in the big,
$150 tubes. Not knowing how to repair
them, they discarded the old tubes. Once a
tube was sent to Whiteley’s shop. The men
there experimented and found a way to fix
the tube by spot ‘welding new leads into it.

The men also learned that peanut tubes
would not stand combat punmishment and
strafing; and a good many units found
cables giving trouble because of jarring
and shorting.

Marine 1st Lt. Cyril D. Jeffcoat, Signal
Battalion Plans and Operations officer,
while pn Samoa made use of an empty

TAKE it from Marine ¢communication
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heer can as a shim in a one-third horse-
power fan for three wecks to kcep the
fan blade on and the tubes cool. Another
time he and determined Leatherneck signal-
men of his unit rewound a transformer pro-
ducing 2000 peak volts on the secondary. To
do this, it was neccessary to heat and dry
in orange shellac in an oven. A few of
his observations fol-
low:

“Improvise,” “pro-
mote,” and “pro-
cure” arc the three
most important
words in the vocab-
ulary of a combat
cammunic a-
tion maintenance
man. The Skipper
once told me that to
coufiter-ask him a
question as to where
to obtain the materi=

program ol research and experiment again.

After much deliberation, at the point
where we have only three hairs left in our
head and even the Comm. Officer has ex-
posed his Enginecring Degree to it without
favorable results, the overload relay is still
the ohject of much concern and little af-
fection. Still much later some screw-driver

als necessary to per- |eft—Tech. Sergeant P. J. Davenport, repairman of the Signal Bat-
form an assignment ialion, works on a tough one. Right—A "back to nature" model, made

was to give . him
“guff.” All he was
interested in from
beginning to end was having his orders—or
the one who received them—carried out. To
accomplish the former and thus prevent the
latter, 1t was often necessary to make
“minor adjustments” in some Engineer’s de-
sign—after all, the Engineer merely de-
pends on his equipment for his living; we
depend on it for our lives. Not only did
we have to make “minor adjustments’—we
sometimes had o go so far as to THINK.

On the other hand, “sympathy” is a word
inserted in VWebster’s only to help sell the
dictionary. All the “Old Man” wanted was
results and plenty of them.

Now comes the sixty-four-dollar ques-
tion: What are you going to do at three
o’clock in the morning when you get a per-
sonal invitation from the General to geton-
theairandIdon’tgiveadamnhowyoudoit when
every rectifier tube on the island is shot?—
SOMETHING'S gotta give; something
that they forgot to tell us about back in
school. IF’s don't count. You've gotta get
on, or get off.

PROCUREMENT AND PROMOTION

Then you remember that incident when
yvou were a kid in the backvard playing
with Dad’s 200-Wwatt trouble lamp and it
fell from where you laid it and broke the
filament. How you haye picked it up and
shook it until the filament touched and
the current had fused the filament  to-
gether . . .

By this time you have already “procured”
an auto-transformer and are applving a
slightly-higher-than-normal filament volt-
age to the filament and shaking ‘the tube
like a snake charmer until the filament has
touched and welded itself together again.
Saved by the bell! You have now “promot-
ed” a rectifier tube.

But a Marine’s troubles stop short of no
one save Saint Peter himself.

Everything is working just perfect—un-
til we need them most.

Next thing we know the overload relay in
the final amplifier has kicked the plate
voltage off and we are in the midst of a
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from salvaged parts and put into a turtle-shell “'cabinet.”

mechanic timidly points to a corroded grid-
cap on the tube and shyly asks why alumi-
num turns green in the tropics.

What is there about a radio’s entrails
that tropical insects love so well?

STAY ON THE BEAM!

A lot of anvone’s troubles, in combat as
well as elsewhere, is due to their own
thoughtlessness. Like the time we couldn't
understand why the power plant quit until
somcone discovered we were trying to usc
insecticide from a 55-gallon drum ror fucl
(Nor did it take the “bugs” out of the
motor).

You gotta stay awale to stay in the big
league!

You may have to remount youy trans-
formers in a can in such a manner that
the whole thing can be submerged in oil
in order to keep the moisture out. This may
require a little “procuring” of salad oil
cans from some unfortunate mess sergeant.
Who likes French dressing, anyway ?

An empty heer can and a pair of scissors
facilitated the improvisation of a shim for
the fan blade of an air-cooling system es-
sential to the operation of a high-voltage
rectifiecr tube. The blower held up under
this condition for three weeks. In the mean-
time, another one was flown in for replace-
ment.

Improvisation, promotion and procuring
was not peculiar to communications alone,
however. Many a trip has been taken in
a truck we had, with an International mo-
tor, a Chevrolet cab and chassis, Ford head-
lights and fenders and metal body of still
a different make.

In addition to keeping on the alert for
ideas, one sometimes has to guard against
ideas of procurement and promotion of
others. It took a long time to discover the
real reason for the rapid evaporation of
the liquid in fire extinguishers. When COa
is poured gently over cans ok beer, it will
chill them to near freezing in a matter of a
few seconds.
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INVISIBLE
INFRA'RED RAYS

Top: Television-controlled guns

lined up to protect each
ers. Bottom: The proposed robot machine-gun at night.

Machine Gun

HE outstanding tendency in World
T\Var 2 has been the desire of all mili-

tary authorities of the belligerent

armics to conserve human life as much
as possible. Close-in fighting where casual-
ties are high'is becoming the exception on
all fronts. Even such modern weapons as
flame-throwers, which only a few years ago
could throw a flame not more than 15 or
20 {eet, now can hurl a sheet of devastating
fire over 500 fect. It is so with many oth-
er devices. Military authorities constantly
try to eliminate those weapons which make
for high casualties.

The machine gun is one of these “high
casualty” weapons, because the men tend-
ing it are vulnerable to rifle fire, hand
grenades and other close-in weapons. Yet
the machine gun has a high defensive value
which cannot be easily dismissed, because
well placed units will stop advancing infan-
try in their tracks—unless they succeed in
wiping out the gun with its gunners.

For this reason we will outline the tech-
nique of a remote controlled robot ma-
chine gun, not personally served by a
gun crew, but indir!ectly, from a safe dis-
tance. This makes it necessary to give the
gun ‘“eyes,” so the approaching enemy can
be spotted instantly and fired upon. Tele-
vision is the answer to this problem. It has
been graphically depicted on the front cov-
er as well as the accompanying illustra-
tion. .

The television controlled machine gun
can be realized now, indeed all the techni-
cal means to accomplish it are already in

144

our hands. The odus operandi of the new
weapon is as {ollows:

The ordinary machine gun must first be
converted into an automatic gun. The am-
munition is contained in cases built around
it and the firing as well as the aiming is
done by electrical means at a distance. All
this does not present any unusual technical
difficulties today. In order to aim the ma-
chine gun at the correct angle a small elec-
trical motor is used which moves the gun
harrel into any desired position. The firing
is done by means of a simple electro-mag-
netic control.

It should be understood that both the
machine gun as well as the television trans-
nmitting unit are heavily camouflaged so
that they cannot be readily seen by the
enemy. For purposes of better illustration
the camouflage 1s not shown in our front
cover but is on the tllustration on this page.

The television transmitter is set up Tight
behind the machine gun. Thus the trans-
mitter will “view” or scan the field im-
mediately in the front and to the sides of
it.

Somewhere in the rear we have the tele-
vision rgceiver and the electric power unit
with its” generator which supplies the nec-
essary current for the television trans-
mitter and receiver, as well as the power
for remote control of the machine gun.

At the receiver one operator continuously
watches the television screen for any sus-
picious motion. If the enemy approaches
he immediately starts firing merely by
pressing a hand control button. The opera-
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other and continue opposition to an enemy advance without losses to the defend-
Infra-red rays, invisible to the eye, "illuminate" the landscape for the camera lens.

COVER FEATURE: TeleViSiOn Contr()lled

By HUGO GERNSBACK

tor at the right manipulates a small wheel
in front of the control board. This gives
the motion to the machine gun, so it can
be pointed either to the right or left, up or
down, as required. By watching the tele-
vision screen which also shows the distant
machine gun he can see exactly into what
angle he must point it so its fire will cover
the approaching enemy.

Suppose the enemy ambushes the robot i
machine gun either by rifle fire, artillery "
or by hand grenades, thus wiping it out. .
This, of course, will happen frequently but
if it does no human lives are lost. Qur illus- 1
tration shows a further new application. .
There is a relay of several machine guns :
and several television trausmitters, all con-
nected to the same cables. Therefore, if
the television controlled machine gun No. 1
is wiped out. the enemy still has to de- .
molish the second one: farther back. This
probably will not happen without heavy
casualties to the enemy. Any number of
units can thus be rigged up. Al can be op-
evated frowm the same control unit. Then as
one unit is wiped out, the second reserve
unit is placed into circuit and the enemy
still must wipe out the No. 2 position be-
fore he can reach the No. 3 position, etc.
It will be seen that in this manner a ma-
chine gun “defense'in depth” is created.

Our illustration also shows how the hu-
man control units are guarded. All are op-
erated from safe positions in such{_g‘ Wi
that it will be unlikely that any remote mi:
chine gun operators hecome cas 'Itjo?i.;'

(Continued on page'ﬂ%u;: K
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created the impression that railroads

were in a position to adopt and put

into use, radio communication channels
to serve a variety of needs. The picture is
hardly as favorable as that. The equipment
used thus far is largely emergency equip-
ment and is not adapted for permanent use
by railroads for several reasons. First, the
electrical and mechanical features of such
equipment do not fill the requirements
necessary for the specialized type of serv-
ice necessary for railroad operation. Sec-
ond, and most important, that type of
equipment is designed to operate on fre-
quencies between 30 and 40 megacycles, and
those frequencies are not available for un-
limited service and are for the most part
granted for emergency service. While hav-
ing some value to the railroads, such equip-
ment is of little value for day to day com-
munications service. Licenses for this type
equipment limits its use to “emergency”
use oniy.

Only licenses for frequencies that will not
be limited by the “emergency”’ provisions
can meet the general purpose of radio op-
erations and communications on the rail-
roads. It is the opinion of both the rail-
roads and the various government agencies,
now interested in promoting the safety
phase of radio use on the railroads, that

RECENT press announcements have

~_ *Communications Engineer, Baltimore & Ohio
Railroad.

2

DECEMBER,

I—Conductor Howard gets
his orders from dispatcher.
2—Receiving orders in the
yards. 3—Antenna on ca-
boose roof. 4—Central YHF
transmitter and receiver. 5

and 6—Engineer A. Miller
receives radio orders.

By J. H. WALLIS*

frequencies considerably higher than the

30 or 40 megacycle band will be available
for railroad service if the railroads make an
effort to utilize these frequencies to the
best advantage. Frequencies between 100
and 400 megacycles are now being consid-
ered because there are more channels avail-
able in that region and certain technical
features make these frequencies more desir-
able for some types of railroad services.

Up to the present time the commercial ac-
tivity in the 100 to 400 megacycles region
has been rather limited. As a result there
are many techniques and practical prob-
lems to be solved before these channels
can be put into regular everyday service.
Some commercial communication net-
works, the Army and Navy, and, last but
not least, the amateur radio organizations,
proved some years ago that successful com-
munications could be maintained on these
frequencies under most of the conditions en-
countered in railroad service. However,
there is a considerable amount of research
and experiment to be done to develop types
of equipment that are best suited for rail-
road service.

The Baltimore and Ohio is proceeding to
adopt, immediately, the best equipment
available to expedite the movement of war
materials, and contribute to the safety of
railroad operations, but af the same time
we are making an exhaustive study of
both the technical and operational prob-
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lems involved. Technical problems are
briefly determining optimum frequencies
and transmitting powers, arriving at suit-
able mechanical and electrical characteris-
tics to insure efficient and uninterrupted
service. Operational problems are of even
greater importance, because of the limited
amount of experience by the railroads in
this field, and require extensive studies by
the operating departments to apply the usc
of radio to supplement 'existing safety
measures and to expedite train movements.

These experiments by the Baltimore and
Ohio in cooperation with the Radio Divi-
sion of the Bendix Corporation will sug-
gest some of the technical features neces-
sary for successful use of radio in rail-
road operations, and be a guide to the man-
ufacturer in supplying the necessary equip-
ment. Meantime numerous departments of
the railroad are cooperating in the effort to
make communication a valuable tool for in-
creasing efficiency and promoting safety in
our operations.

Increased etficiency of plants now in war
production plus the fact that material pro-
duced by many is the same general type of
goods needed for peacetime customers will
facilitate the production of peacetime elec-
trical appliances for the public within a
few months after the war’s end, according to
W. B. Montague, Westinghouse executive.
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Fig. I—Detector-oscillator tube circuit breakdown for transmitting and.
receiving. Fig. 2—Same breakdown for the modulator-amplifier.
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By LOYAL S. FOX AND MARK BRICE*

organized when the possibility of air raids and on the Pacific

Coast actual invasion threatened. Today it is of great service

to municipalities in times of local emergency. More than any
other one activity, it has kept the spirit of amateur radio alive
among such “hams” as are not in the fighting lines or occupied
with war work.,

The discipline of WERS drills has been of great benefit to
participating hams, as have been the various tests—substitutes for
the “Field Days” of pre-war memories. Numbers of efficient trans-
mitters and receivers—built from practically nothing—have ap-
peared. In New York we have one of the largest WERS in the
country, with more than 300 active stations. A great variety of
equipment has been used, ranging from the set thrown together
carly in the evening of a test to commercial low-power transmitter-
receivers.

Walkie-talkies as used in the War Emergency Radio Service
may be divided into two broad classifications: the transceiver and
the transmitter-receiver—with the latter in the majority.

The transceiver is simpler, casier to build,.and less expensive,
and so is more in favor with the new constructor even though it
must necessarily he a compromise,

Most transceivers consist basically of two units: an oscillator-
detector and a modulator-amplifier. These are converted from
transmitting to receiving by a suitable switching system. The
oscillator-detector circuit most used is a simple ultra-audion
(Fig. 1). When properly constructed this is a very persistent
oscillator on VHE. As will be scen, there is very little difference
hetween the transmitting and the receiving circuit; the value of
the grid leak is increased from 10,000 ohms to 2 to 10 megohms—
experiment will determine the best value—and the grid leak con-
nection is changed. The .005 mmid. condenser by-passes some of
the super-regencrative “rush.” Almost any triode will operate, but
a favorite is the 1G4GT/G.

The modulator-amplifier circuit is shown in Fig, 2. Here the
input is switched from microphone to detector, and the output
from oscillator to phones. The 500-ohm resistor supplies the grid
bias to the modulator-amplifier tube so that no “C” battery is
required. The recommended tube here is the 1T5GT.

Fig. 3 shows the complete circuit with switching arrangement
which results from the combination of Fig. 1 and Fig. 2. The
switch required is a four-pole, double-throw type.

The most difficult item to obtain is the combination “transceiver”
transformer. Many interstage audio transformers can be converted
into transceiver transformers by adding a microphone winding.
Remove the core and one or two layers of insulating paper. Wind
on a single layer of No. 30 enamelled wire. Give this a coat of
shellac, and immediately apply a thin paper covering, which is also
given a coat of shellac. When dry reassemble.

It is also possible to use the arrangement shown in Fig. 4,
although the amplification is less than with the transformer, and
an additional audio choke is required.

The variable condenser is a 3-plate midget, obtained by stripping
plates from a larger capacity until only two stator and one rotor
(Continued on page 176)
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BROADCAST
EQUIPMENT

PART IV

REMOTE BROADCAST TECHNIQUE

- A AT, LA Pt o - i

The RCA OP-7 portable mixer and preamplifier and OP-6 amplifier.

By DON C. HOEFLER

REMOTE or “nemo” broadcast is

any one originating at a point re-

moved from the station’s regular

studios. Depending upon the type of
broadcast, such a point might be a sports
arena, ballroom, theater, political gathering,
the middle of a public sidewalk, or almost
anywhere else.

This type of work requires some means
of conveying the audio signal to the main
transmitter, and two such systems have
been devised. The first employs a program
amplifier and telephone lines quite similar
to those used betwecen the master control-
room and the transmitter, while the other
utilizes a low-power short-wave radiotele-
phone transmitter, operated in conjunction
with a communications receiver located
either in the master_control-room or at the
regular main transmitting station.

The former method is now used almost
exclusively, while the latter never really
passed the experimental stage and is now
considered practically obsolete, although it
may be used in a few isolated cases of news
reporting where wire lines are absolutely
unobtainable.

THE PORTABLE AMPLIFIER

The remote amplifier must offer utmost
portability plus strict conformity to the most
cxacting performance requirements. All of
the high-quality design features of the
regular studio installations must likewise be
incorporated in this equipment. Neverthe-
less, it is often designed and constructed by
the station’s enginering staff to its own
highly individual specifications and require-
mients.

The single unit may consist of the am-
plifier and its associated power supply, vol-
ume controls, volume indicator, and other
essentials. Low-drain tubes and a battery
power supply are very often used to assure

greatest flexibility and freedom from hum.
If a rectifier power supply is used in con-
Junction with the public A.C. mains, it can-
not be constructed as a part of the amplifier
unit, but must be placed at least several
feet away. Furthermore, ‘the power trans-
former must be turned to the point of mini-
mum coupling with respect to the audio
transformers.

The amplifier shown in Fig. 1 is designed
to operate with either type of supply. It 1s
an excellent piece of equipment, although
somewhat more ¢laborate than is often used
for this purpose. In fact, it has been used as
a permanent studio installation in some
small stations.

The input circuit (R1, R2, R3, R4) can
accommodate up to four channels simul-
taneously, through the parallel mixer. It is
designed to work with 30-ohm dynamic
microphones or other sources of equal im-
pedance and similar output. Any other
source impedance requires a matching trans-
former into the mixer. '

A low-level mixer is used, and the attenu-
ators are of the single-ladder type, which is
a somewhat simplified variety of the bal-
anced ladder. Each volume control has an
OFF position and a total attenuation range
of 45 db., which is not evenly spaced but
gradually incteases toward cutoff. The out-
put of the mixer is amplified through a
single stage and then fed to the master gain
control (R5), which is of the high-imped-
ance voltage-divider type, and has a similar
45-db. attenuation characteristic.

Resistance coupling is used  between
stages, and degenerative feedback provides
improved frequency characteristics, less
wave-form distortion and phase shift, in-
creased stability, and a lower foise level.
Thus under normal operating conditions the
frequency response is flat within =1 db,

WESTERN ELECTRIC 220 AMPLIFIER
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between 30 and 10,000 c.p.s., the harmonic
distortion is less than 1%, and the noise
level is 60 dh. Dbelow the program level
measured at the output.

SWITCHING THE METER

The meter arrangement incorporated in
this unit is quite unique and very useful.
The meter (M) is ordinarily used as a
volume indicator with one scale calibrated
in volume units and another independent
scale calibrated in units of 0 to 100, in which
the 100 reference point is approximately
two-thirds up-scale. Deflection to this 100
point can be made to coirespond to output
levels of 44, 46, 48, +10, 412, or 14
VU by means of the range switch (S1).
Usually a level of +8 to +10 VU is fed
to the program line. Any value in excess
of 412 VU will overload the telephone
repeaters, with conscquent distortion. The
meter may be entirely removed from the
circuit through the OFF position, and it has
the additional desirable functions of indicat-
ing the supply-voltage values through the
PLATE and FIL positions. When used in
this manner, the 100 reference point repre-
sents the minimum permissible operating
voltages. Measurements may be made at
any time, even when the program is on the
air.

The output circuit embodies two line-
isolation networks, contrived to operate into
an impedance of either 150 or 600 ohms, the

(Continued on page 180)

: . Photo courtesy RCA
Announcer carrying OP-6 remote amplifier.
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"‘Kitchen Sink” Trainer

plane is a complicated affair — « be-

wildering maze of wires, both hidden

and trailing, interphone sets; transmit-
ters and receivers, radio compasses and
frequency meters. The radio operator who
knows individual receiving sets from base-
board to the finished panel still must learn
the art of using transmitters and receivers
as they are interconnected on bombing ma-
chines. To bridge this missing gap of train-
ing, a spec¢ial radio trainer has been devised
by Captain Farno L. Green, communications.
officer of a B-26 squadron, at a North
Africa air base.

What the “Link” trainer is to develop-
ment of embryo aviators into full-fledged
fliers this radio trainer is in the develop-
ment of wireless operators, on the ground
and under make-believe conditions. Bomb-
ers, necessarily, have to be¢ employed in
transporting lethal loads of explosives over
enemy territory-—and not as machines for
training radio operators..So, in Hollywood
fashion, Captain Green simulated actual
conditions by designing a model cockpit and
radio operator’s compartment, then installed
and arranged the radio apparatus just as
one would find it on a B-26 bomber. The
trainer was fashioned from discarded ma-
terial, except for the transmitters and re-
ceivers, and the outfit was completed in
less than thirty days. The echelon wiring
was done by Sergeants Harvey S. Huffer,
Jesse Stewart, John Selign and Thomas T.
Tucker,

Full use was made of scrap material in
constructing the table. Visitors are always
mystified by the picce of apparatus that
“looks like a sink.” Answer is, that it is
a sink! A table was needed and the sink
was available and useful for the support
the table necded, so was pressed into service.
Similar ingenuity was used in assenmibling
the other parts of the trainer.

Lieutenant William B. Monroe, Jr., of

THE radio installation on a bombing

/
i
1
i

By S. R. WINTERS

the Mediterranean theatre of ajr opera-
tions, in an official report to Air Force, the
official service journal of the U. S. Army
Air Forces, relates how this radio trainer
has halved the required training time and
otherwise facilitated the practice of wire-
less operators. The preliminary step of ex-
plaining the procedure is executed with the
identical equipment which confronts the
student in a bomber. Following each ex-
planation, the pupil pursues actual practice
methods. For example, the trainer is pro-
vided with an interphone jackbox, thus
allowing an instructor to eavesdrop in on
two-way conversations between a student
and the mock-control tower. Demonstra-
tions may bhe observed by eight pupils
simultaneously; and the wiring remains
exposed or accessible for tracing by oper-
ators and maintenance crews.

In actual use of this trainer, it was dis-
covered that trained but inexperienced radio
operators frequently were confused as to
the functioning of the liaison set’s trailing
wire. The latter not being feasible for use
in a cockpit on the ground, a dummy an-
tenna was installed, so that the controls,
necessarily, were set the same as for an
honest-to-goodness trailing wire, in order
to effect contact with the base ground radio
station.

This “Link” radio trainer affords prac-
tice for operators in hooking up the com-
mand radio sets as a substitute for inter-
phone, should the latter be forced out of
temporary commission. Furthermore, radio
operators are taught cockpit procedure so
that they may offer assistance to pilot and
co-pilot, should emergency dictate such help.
Also, this trainer has been employed in
imparting more experience to pilots and co-
pilots and, therefore, additional confidence
in the equipment. And, still further ex-
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panding the service of this special trainer,
it has been employed to train navigators
in the use of a radio compass, using small
transmitters and frequency meters for tak-
ing_bearings and plotting fixes.

Captain Green, we are told, stresses the
emergency procedure and he is of the
opinion that, inasmuch as an airplane nor-
mally is not in ‘distress and some radio
procedure 1s readily forgotten, each member
of the bomber crew should submit himself
to this trainer at least once a month, pre-
paring for any possible disaster. He believes
that even an experienced radio operator
may be forgetful of the function of this
liaison set as a quick set-up for voice com-
munication in the event of an emergency.
Refresher sessions in such procedure, by
virtue of this trainer, are a wholesome 1e-
minder of the existing method.

While the Green radio trainer is not
portable in the sense of a “walkie-talkie”
radio outfit on the back of a Signal Corps
man, it can be taken apart into three sec~
tions and transported in a two and one-
half-ton truck.

]
DIVORCE VIA RADAR

Predictions of the use of radar in peace-
ful pursuits may fall far short of the actu-
ality, a recent Chicago divorce trial reveals.
The prophets apparently have no idea of
how far into American home life the pres-
ent great war device may reach.

Mrs. Theresa Chadwick, 24, a radar ex-
pert in a war plant, appeared in court with
a plea for divorce from her husband, Des-
mond, alleging that he deserted her a year
after marriage.

“Can you tell me the reason for the
separation?” asked Judge Sbarbaro, who
tried the case.

“Well, judge,” Mrs. Chadwick answered,
“I am a radar expert. He often told me he
was afraid I would trace his movements
while he was drunk.”

Judge Sharbaro looked worried—think-
ing possibly of some very complicated cases
when peace comes. He also was curious.

“Could-that be done?” he asked wonder-
ingly.

“Yes, it could,” she answered.

Her husband spoke up.

“She was always fixing electrical things
around the house,” he said.

She got the divorce without revealing
any of the amazing powers of radar—proh-
ably for reasons of national security.

Brain-wave of Raymond Scott, CBS band
leader, concerns the electroencephalograph,
instrument for recording brain activities.
Much impressed by the wiggly line drawn
out on the tape from that instrument, he
Kas a proposition for electronic-music spe-
cialists. {

“The basis of every thought is electrici-
ty,” says Scott. “The more I think about
those wiggles, the more I think there is a
way of interpreting them. You should not
only be able to record them on paper, but
will also be able to do it on a phonograph
record.”

Once his proposed device is perfected,
Scott plans simply to sit down and think
out a symphony, then be able to play it
back from the record immediately it 1is
“thought out,”

RADIO-CRAFT for DECEMBER 1944
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A new experimental color television receiver with Telechrome tube.

“T'elechrome”’

A New and Revolutionary System of Color Television

attempts at color television have

been made, and we have had a few

reasonably good color broadcasts.
The usual method has been to mount a
revolving “color wheel” which interposes
filters of red, green and blue successively
between the object to be televised and the
camera. An identical wheel is synchronized
with it at the receiver end.

This system has several disadvantages.
Synchronization of any two mechanical
devices is always a problem. Neither is it al-
ways easy to avoid distracting noise in the
revolving system of color filters. Possibly
their greatest drawback is absorption of
light. There are two of them between the
scene and the image, and the loss of liglht
demands much greater illumination at the
transmitting end. The filter at the receiv-
ing end results in dimmer images.

A new and revolutionary method of
purely electronic color television has just
been announced by J. L. Baird, one of the
earliest and most successful experimenters
in the field. His method, known as the
“Telechrome” television system, is entirely
electronic, the colored image appearing di-
rectly upon the fluorescent screen. Two
cathode-ray beams are required for a two-
color system and three for a three-color
system. These cathode-ray beams are mod-
ulated by the incoming signals correspond-
ing to the primary color picture and impinge
upon superimposed screens cecated with
fluorescent powders of the appropriate
colors. For example, in a two-color system
the two cathode-ray beams scan the op-
posite sides of a thin 'plate of transpar-
ent mica, one side of which has been coat-
ed with orange-red fluorescent powder
.and the other with blue-green fluorescent
powder. See Fig. 1. Thus the screen has
formed upon its front face an image con-
taining the orange-red color components and
on its back face an image containing the
blue-green components, these images be-
ing superimposed and thus giving a picture
in natural color.

Where three colors afe to be used the
back screen is ridged and a third cathode-

NUMEROUS more or less successful

“ ray beam added; the front face of the

screen then gives th_e red component, one
‘side of the back ridges gives the green
components, and the other side of the

~ ridges the blue component. See Fig. 2.
i DECEMBER,

for

A two-sided tube has been developed
to receive a picture from a 600-line triple-
interlaced moving spot transmitter using a
cathode-ray tube in combination with a
revolving disk with orange-red and Dblue-
green filters. The receiving cathode-ray
tube is shown in the diagram (Fig. 2) and
in the photograph. The screen is a 10-inch
diameter disk of thin mica coated on one
side with blue-green and on the other with
orange-red fluorescent powder. The color
may alternatively be provided for the back
screen by using a white powder and color-
ing the mica itself.

The tube shown in Fig. 1 may be viewed
from both back and front, but if used in
this way one set of viewers sees a mirror
image. Also, colored mica must not be used,
and a filter has to be inserted between the
back viewers and the tube to keep the
color values correct and compensate for
the light lost in the mica and fluorescent
powder when the direction of viewing is
reversed.

The tube shown in the photograph of the
apparatus can only be viewed from the
front, but having one cathode-ray beam
perpendicular to the screen simplifies the
set-up of the apparatus. The tubes give a
very bright picture due to the absence of
color filters and the fact that special pow-
ders are used giving only the desired col-
ors, which are seen additively, a great ad-
vantage over the-subtractive “color-wheel”
method.

The tubes give excellent stereoscopic
television images when used with a stere-
oscopic transmitter, the blue-green and
orange-red images forming a stereoscopic
pair and being viewed through colored
glasses.

In a new form of scanning now heing
developed, successive lines are of differ-
ent colors and the number of lines is made
a non-multiple of the number of colors, so
that every line of the complete color picture
has successively shown cach of the pri-
mary colors.

The object of this is to reduce color
flicker. Where frame-by-frame color alter-
nation is used flicker becomes prominent in
any large area of a single color. For exam-
ple, if the picture is showing a large blue
area, this blue appears in the blue frame
only. While the red and green frames are
appearing, it is not shown, so that the fre-

1944
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Mr. J. L. Baird with his recently invented color-television tube.

quency of the repetition is reduced and
flicker accentuated. With line-by-line color
alternation, cach color appears in cvery
frame.

This form of scanning does not lend it-
sclf to the revolving filter disk system.

THIN MICA SHEET

BLUE ——e
SCREEN

-+——RED

SCREEN

Qoe
A

—-——RED
SCREEN

FiG.2

Fig. I—The two-color tube. Fig. 2—The same
principle adapted for +h5§e-color television.
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Matching Loudspeakers

)
’

How to Attach Unlike Speakers to One QOutput Transformer

well understood by every radioman—

up to a certain point. \When two speak-

ers of unequal impedance are to be at-
tached to the same amplifier, this under-
standing 1s not so general. And if the
speakers are of unequal wattage rating as
well as voice-coil impedances—each one to
receive its correct proportion of the total
power—iew radio servicemen indeed can
toss off an answer to the problem. More

THE technique of speaker matching is

than one compromise installation is the
result of their inability to do so.
As a simple example: We need

to connect a pair of 5-watt speakers with
16-ohm voice coils and one 20-watt speak-

FIG. 2 I
s L
30w I
ﬂ”’g;w L
I
[

[

Fig. 1—Simplest speaker matching problem.
Fig. 2—How three speakers could be matched.
Fig. 3—All three on one output transformer.
Fig. 4—Matching widely different speakers.
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By FRED SHUNAMAN

er with an 8-ohm voice coil to a 30-watt
amplifier. How are we going to hook up
the speakers so that the power will be
properly distributed? Remember that the
speakers have to be connected across the
secondary ‘of a universal output transform-
er, and the speaker load must be prop-
erly matched to that required by the tubes.

The problem is not too difficult. One of
the reasons so many radiomen are stumped
by it is that they have learned too much
about matching. They cannot imagine at-
taching an 8-ohm voice coil to anything
but an 8-ohm tap. If it becomes necessary
to hook a monitoring speaker across the
500-ohm line, they do it with dark fore-
bodings as to what might happen at the
other end. It is necessary to forget all that.
If we are going to connect several speak-
ers to the same winding, obviously we can-
not proceed as if we had only one, and that
means we can’'t “match” tap and speaker
ohm for ohm.

TRANSFORMER CALCULATIONS

The chief reason for an output trans-
former is to match the impedance of the
output tubes’ plate circuit (usually between
2,000 and 10,000 ohms) to that of the speak-
ers’ voice coils (commonly between 2 and
16 ohms). 1f the voice-coil impedance is 6
ohms and that required by the output plate
circuit—for best results—is 6,000 ohms, the
impedance ratio is 1,000 to 1. The voltage
ratio is the square root ‘of the impedance
ratio, or in mathematical terms:

VZ,/Z: = E,/E..
Our specimen transformer then has a

voltage step-down of V1,000, or about 31.5.
It is likely to have about 2,000 to 3,000 turns
of wire on its primary and from 60 to 90
turns on its secondary.

The impedances of a universal output
transformer are usually marked, but the
turns or voltage ratios are not. Qur only
interest in these voltage ratios is that they
help us to understand some of the electri-
cal actions of the transformer, and thereby
to figure out which of the secondary ter-
minals we have to attach our speakers to.
(The principles underlying impedance ra-
tios, reflected loads and other features of
transformé action were covered in the arti-
cle “Output Transformers” which ap-
peared in the September, 1943, issue of
Radio-Craft. If the reader is not clear on
these points, the article should be re-read
before going farther with this one.)

To get the underlying principles straight
let us try the simplest possible hookup
(Fig. 1). The whole 30 watts is being fed
into one 8-ohm speaker. Voltage across
the 8-ohm voice-coil winding is 15.5 rough-

2 ES

ly (W = —, or 30 —= —). Amperage is
R 8

1.94. The impedance ratio, Z,/Zs is 6,000/8

and the voltage ratio is the square root of

that, about 27.4. The primary voltage is

15.5 x 27.4 — 425 approximately. This can

be checked by calculating direct from the
2

ima \'vatts (30 = —). -
i 6,000 |
el o o i o LER

-
~re

Now we can try a hookup like that of
Fig. 2, which has two secondaries. We con-
nect the two 16-ohm speakers in paralel,
making an 8-ohm unit to place across one
secondary. The 20-watt speaker, also an
8-ohm unit, goes across the other. \What i
should be the impedance of the primaries?

First, 10 watts must be fed to the two-

3

speaker unit. Using our formula, 10 = —

3 r
or 80 = E’ the voltage across the voice '
coil works out to slightly less than 9. To
get the voltage ratio, we divide 425 by 9,
which is 47.2. Since Z/,Z. = (E,/E.)%
we square 47.2, giving us 2,228. The impe-
dance is 6,000/2,228, or roughly 2.68, which
should be the rated impedance of a winding i
to supply the two small speakers.

The single speaker is to draw 20 watts.
The same calculation makes the voltage

E
12.65 about. (20 = _83 or 160 = E2). -

Dividing that into 425, the turns (voltage)
ratio is near 33.6. Squaring this, we get.
1128. The impedance of the secondary coil
is 6,000/1128, or roughly 5.32 ohms.

(All the foregoing figures are obtained
from the slide-rule, and are approximations,
but are more than accurate enough for this
work.)

Since the secondary impedances are ef-
fectively in parallel, two separate windings s -
are unnecessary. It is easier to hook each )
speaker to the proper impedance tap on a :
universal speaker, as in Fig. 3. This s what E 1
is done in actual practice. B

THE REFLECTED IMPEDANCE

Now, are these impedances correct? On
the surface, it would not seem so. One ]
8-ohm winding is attached to a tap whose y
impedance is slightly less than 3 ohms—
the other to one of a little over -5 ohms in-
pedance. Let us see if anything like 6,000
ohms is reflected back into the primary. If
so, the speakers are matched to the output
tubes. i

The impedance reflected into any pri-
mary winding is due to the resistance of the
secondary load and the transformer ratio.
An 8-ohm load across an 8-ohm tap re-
flects the rated impedance (6,000 ohms in
the case of our transformer) back into
the primary. Placing the same load across
a 4-ohm tap would reflect 12,000 ohms or
4/2 the normal impedance. # iy

One of our windings will therefore
flect 8/2.68 x 6,000 — 17,900 ohms and the
other 8/5.32 x 6,000 — 9,060 ohms. Ad :"
ing the two parallel impedances, we get
1/17,900 4 1/9,060 = 1/6,000. The i npe-
dance reflected into the primary i '
ohms. The speakers are effectively
to the amplifier. xec AR

In many cases the required ;-‘ﬁ danc
taps are not found on the output
former. Connect to the nearest
ing the effect on power distri
so averaging the m _._ div
taps that the total reflected impedar
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The Square Wave Generator

How This Simple But Little Understood Circuit Works

shaping circuits are those used for the

generation of the square wave. lor

these, we may use a sine wave input
(Fig. 1-a), and by removing a portion of
the top and the bottom, we have left a
square wave,

It may be seen, by the study of Fig. 1-b
that the more of the peak is removed, the
better the resultant wave form. The whole
idea i1s to have a straight side, squarc
corners and a flat top. Each time the wave
is “clipped” in a circuit of this type, it
must also be amplified. Otherwise a point
would soon be reached where further “clip-
ping” would result in a straight line. That
1s why several stages of amplification are
generally used.

Fig. 2 is an illustration of a perfect
square wave. That is, one in which T, will
equal T,. The time consumed through the
top of the wave should be exactly the same
as the time consumed through the bottom
of the wave. The time from “a” to “b”
wotild also have to be zero, since “ab” rep-
resents the time involved to reach the ampli-
tude of the wave. This must be true, be-
cause the less time required to reach “b,”
the more vertical will be “ab.” Since
theoretically, there can be no such thing
as a pure square wave, we must try to use
an oscillator which will generate as pure
a sine wave as possible, and then try to
clip this wave as low as possible. (The
lower the wave is clipped, the more vertical
will be “ab”.)

PERHAPS the simplest of the wave

SIMPLE SQUARE-WAVE CIRCUIT

Perhaps the simplest method to generate
a square wave is to overdrive an amplifier,
biased for class “A” operation. To show
such action, the dynamic plate character-
istic curve of the pentode is used (Fig. 3).

We see that with a filament voltage,
which i1s fixed and constant, plate current
will increase as the voltage applied to the
grid is increased. When the grid voltage
has risen to point “a,” plate current has al-
most reached the point of saturation. Any
increase in grid voltage now will cause little
change in plate current.

Fig. 4 shows the actual bias of the tube.
Line Eg is the grid voltage line. This is
the actual operating point of the tube. The
amplifier, when overdriven, will cause grid
current to flow through the grid leak re-
sistor. When this happens, we have dis-
tortion from the opposing voltage. The
points shown in Fig. 4 represent time. In
other words, “1” and “2” represent the time
involved to reach saturation. “2” to “3”,
the time of plate current non-linearity ; and
“3” to “4” the time involved to reach zero.
On the negative half of the cycle, “4” to
“5” shows the time to reach cut-off; “5”
to “6”, the time the tube is cut-off, and
“6” to “7”, the time involved to reach
zero. We can now develop the plate wave
form graphically, as in Fig. 4, bringing the
lines downward to develop the squared wave
form.

When the wave is shaped in the grid
input, where we have a condenser-resistor
combination, and a sine wave is applied,
the true grid wave form is distorted or
partially squared.

To further explain how this wave form

"RADIO-CRAFT
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is developed, we will use a pentode in an
amplifier circuit. This tube should now be
biased for class “A” operation.

We will first use the positive half of the
cycle, and sufficient input to drive the tube
past saturation point. /s the signal voltage
causes the grid to go positive, clectrons
flow through the grid leak resistor. This
causes a voltage opposite to the positive
polarity of the applied signal, thus sub-
tracting from the signal and causing a
flattening of the grid peak.

On the negative half of the cycle, the
voltage applied to the grid is added to the
normal bias of the tube. This negative volt-
age causes the flow of electrons to the
plate to be cut off almost instantaneously,
such cut-off being possible for a short time
by the storage action of the cathode by-
pass condenser. Since no more electrons
can now reach the plate, current ceases,
there will then be no further change in
plate voltage until the negative grid bias
decreases to the cut-off point.

During the positive half of the cycle plate
current will be maximum and the voltage
low. During the negative half of the cycle,
current will be minimum and voltage high.
Because of the plate load resistance, the
plate voltage will decrease in direct propor-
tion to any increase of plate current.

WAVE FORM IMPROVEMENT

If the output voltage of this square wave
generator 1s now measured between plate
and ground with an oscilloscope, it will be
found that the wave form will be approxi-
mately square. That is, one which has sharp
transitions from maximum to minimum
when the signal voltage changes from
negative to positive, and fairly sharp transi-
tions from minimum to maximum when the

"voltage changes from positive to negative.

The wave form will not be very satis-
factory with this circuit. To overcome this,
a grid clipping resistor is sometimes used
n t.h_e input, as in Fig. 5. When sufficient
positive voltage is applied to the grid con-

denser, therc will be a current flow through
the grid leak resistor, aud there will also
be a small voltage drop across the resistor,
but this will be negligible. This is due to
the discharge of the condenser through R.
Only a small portion of the electrons will
be able to strike the grid, Those that do,
create a strong cancelling voltage, like that
previously described, but now more impor-
tant since it is increased by drop in the
limiting resistor.

Fig. 6-a represents the circuit in a simpli-
fied form. The limiting resistor is shown
as Rgl and the dynamic grid resistance of
the tube as rg. From Fig. 6-b, we see that
during the time grid current flows, rg will
be low. During the time grid current does
not flow rg will be infinite. Further study
of the illustration also shows that Rgl and
rg form a voltage divider circuit, which
in turn shunts a resistance of larger value,
or Rg2. (Fig. 6-b.)

THE ACTION ANALYZED

Now to follow the signal voltage through
the circuit, a sinc wave voltage is applied
through the grid coupling condenser. Dur
ing part of the positive half of the cycle,
rg is reduced to a small value, thus giving
voltage divider action. Most of the signal
voltage will be developed across Rgl and
a very small amount across rg. Therefore,
the signal voltage, between the grid and
cathode will be small. During the negative
half of the cycle, Rg will be of infinite
value. Therefore most of the signal will
appear on the grid.

As a further representation, we may use
a ratio of unit values. The rise of the posi-
tive peak on the grid, while grid current
flows, may be shown as 1, while the applied
voltage would be 10 times as high. This in
turn would cause a clipping of the peak,
as shown in Fig. 6-c.

If the voltage is measurcd between grid
and ground with an oscilloscope, the wave
form will be found to be essentially squared

(Continued on page 185)
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Automatic et I
Changers [-.--

PART II—-RECORD SELECTING MECHANISMS S s, e
By JOHN NEEDRE "‘E‘DR"SEPARA;TOR__

" DRIVE GEAR,

- . J
San ¥ 4 Ry
~" "o e 2

‘;“'51 s o = 8
720" ) /
b ;t'éo_mnm. LEVER

RATCHET LEVER
- - =CONTROL CAM .
STOP SWITCH STUD

BWIVEL SHAF - SHORTING SWITCH
PAaw L,

o= oy TUSTOP SWITCH

i TU-ON-OF R SWiTCH
COMMON type of repeating mechanism is shown in Fig. 1. A gy i, L el !
The cam wheel is allowed to rotate continuously but no e i

- &
T TSHORTING SWITCH

. 0 , o ~ TS TRIP PAWL.
levers are in contact with it. The trigger serves to throw TRIP LEVER—" TONE ARM LEVER TONE ARM RETURN LEVER A~
another arm into a groove on the cam wheel. The arm will WLBIBO STOCK NeBOat. . LT e e 1
follow this groove like a track from one end to the other until it Courtesy Radio Corporation of America i
1s cjected at the end of its course. Under-chassis view, in detail, of a modern automatic record changer !

The trigger of a repeat mechanism may be activated by a
solenoid, a mechanical system, or by a manual impulse_ from a
push button. In practice, the push hutton (labelled “Reject But-

of the type found in many home radio-phonograph combinations.

the cam wheel’s axle. During the “cycle” this rotates once caus-

ton”) is employed in conjunction with one or the other of the ing the eccentric section, “A” of the spindle (which is the .‘1]
automatic repeating systems. same thickness as the record), to pull the lower record off the 8
In order to play records one at a time when they are stacked upon  stationary support, at the same time lining up with the lower s

cach other, sclector blades are employed. These blades “slice” one
record at a time from the stack, as one would separate a piece of
bread from a sliced loaf by sliding a knife blade between the slices.

One device, less frequently used, picks the top record from a
stack and drops it into a container at the side of the turntable,
(Sec Fig. 2.) Like a
CAM ROTATES Disney pelican, it
CONTINUOUSLY slices off the top rec-

- . ord and drops it into
e e the compartment,

ADVANCED The top blade rests

@ TOWARD CAM on the record and
R the lower blade is

«\,_) adjusted by means

of a screw so that
the distance between
blades is within fair
tolerance of the
thickness of the ave
crage record,

portion of the spindle so that the record may slide down to
the turntable unimpeded. .

This arrangement sometimes causes trouble when old records 1
with worn center holes are used, as do other types when playing
warped or bent records. |

Another setup using an eccentric shaft is diagrammed in Fig. 5.
In this case the spindle rotates continuously and supplies motion
to the turntable,

This type has an eccentric cut in the shaft. During the play-~
ing of one record, the other records are lined up with the
shaft. As the change cycle begins, a lever, shown in dotted
lines inside one of the supports, pushes the lower record into
the eccentric cut, which in its rotation pulls the record out #ll
it is aligned with the lower portion of the shaft and is clear
of its support at one side. On the return half of the revolution,
the record is pulled clear of the other support, and drops into -
playing position. !

C 2O
)

NEEDLE LANDING PLACE
When the pickup arm approaches the turntable it must come

The more widely
used mechanisms
hold the records off
the turntable, plac-

to a stop above the outer edge of the record so that it may then

be lowered mechanically by the cam to touch the record at a

point approximately three-eighths of an inch from the edge.
This is the place where the recording grooves start and is known

7 ing them there vne

at a time to be
played  until the
whole stack is trans-
ferred to the turn-
table. The simpler,
less expensive type

(Continued on page 175) i |
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of apparatus, being (- SEH
= of greater i_x}terest THANTARLE R}:."_;{'!‘;'Ei
Fig. I—A repeater operating on the same to those wanting to ‘e
principles as those described last month. apply this informa- . 33(_ ECCENTRIC
) . tion practically," %} s k CUT IN SHAFT
These employ the system in which the stack of records to 1 ' Blave

be played is supported directly above the turntable so cach
record may be separated from the stack bottom and allowed to
fall in place on the turntable. (See Fig. 3.) To carry out this
operation, the blades supporting the records must turn or slide
from under the lower record and allow it to fall. At the same
time a “selector blade” must slide under the second record from
the bottom and prevent it, and the other records stacked above it,
from falling with the one to be played.

ECCENTRIC DEVICES

A record releasing device, used a great deal because it is
simpler and therefore less expensive, is the eccentric shaft method,
illustrated in Fig. 4.

In this case the records are supported on one side by a sta-
tionary post and at the center hole by the spindle, which is also
stationary.

Since the spindle does not rotate, a rim drive is used so that
turntable motion does not have to be provided by the spindle. The
upper portion of the shaft is out of line with the lower portion,
thereby providing a seat for the record at “b” on the- diagram,
since the hole is not large enough to let the record slip down
any further. The operation may be seen from the diagram.

/BOYTOM END OF

CONCENTRIC SHAFT
GEARED TO MAIN CaM

SUPPORT POST

i ‘

(=]
TURNTABLE\x

RECORD CONTAINER
AT SIDE OF

ABINET7

Fi1G.4

x..gi lg - :

1 =
] :::1‘.?1' : 3
. TURNTABLE

FIG.6
=

i:ig. 2—O|d;fybe4reco:<;—s-e|ecfor. Fig. 3—A common moderh-_-ineff: d.
A dotted line in the lower portion of the spindle indicates Fig. 4—Eccentric-shaft mechanism. Fig. 5—The details of ano her

a shaft coming up through the center of the hollow spindle from  eccentric-shaft method. Fig. 6—A 10- and I2-inch‘ch§ng;eé_vl'§? lever,
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Industrial Electronics

PART X — Here and There in Industrial Electronics

gressed to a point where a great and
highly diversified miscellany of uses
are present. Rare is the industry or
craft that has not been touched by it.
The application shown in Fig. 1 is an
example of the fact that one never quite

THE art of electronics has now pro-

By RAYMOND F. YATES

silk threads are substituted for I'. When
these are run through the equipment they

cause variations in light according to their

diameter and translucence. This unbal-
ances the bridge and causes a voltage drop

LIGHT SOWBCE SWITCH OPERATED ®
BY PHOTO-ELECTRIC
LIGHT EQUIPMENT- - STATION
E SOURCE/\‘ b e Fig. | — Photoelectric
\ LR ng;: ' assistance  for  the
E « { | F [ ‘ truck deiver. The: bell
' S it - ot prevents crashing.
¥ o " ) \ - Fig. 2—Switch system
! 3 @ @ \ —_— on a conveyor. If the
i S A \ == | flags stop both light
v- beams simultaneously,
VA \ STATION the box is shunted to
| PHOTO CELLS —— » 8 a sidetrack.
" PHOTO ,[%"_ FLAGS ON TOTE BOX ——
CELL GL— .
FIG | ALARM FIG 2

knows where the eclectron tube will show
up next. Here we find it on a truck load-
ing platform. The manufacturer in this
instance was constantly suffering damage
not only to his building but to the tail
ends of his trucks. The photoelectric limit
alarm saved him several thousands of dol-
lars in his repair bill every year.

Control of tote boxes in factory convey-
or systems offers another example of the
versatility of electronic devices. Some of
the more elaborate conveyor systems have
junction points where the steel tote boxes
take a switch. Attempts to devise auto-
matic mechanism before electronics came
along were not successful. Placing a man
at the junction was far too costly. The ar-
rangement illustrated in Fig. 2 was finally
desxgned and is now providing yeoman
service.

Electronics is used extensively in the
inspection of manufactured electrical equip-
ment. Counting the number of turns in a
coil 1s an example. The device has an ac-
curacy of plus or minus one turn of wire in
a coil of 500 turns.

The coil to be examined is placed on an
iron core, the same as an adjacent tapped
standard coil. It is electrically ‘opposed
to the standard .coil. Decade selector
switches are then operated for zero gal-
vanometer deflection which ,indicates that
both coils are the same. This is very much
on the principle of the old Hughes induc-
tion balance.

One of the most ingenious applications
ever made in the industrial inspection field
1s the equipment designed for photometer-
ing sitk intended for stockings and fine
quality silk underwear. The result of a
long investigation was the Evanometex the
simplified diagram of which is illustrated
in Fig.

The devxce is comprnsed of siX units.
No. 1 is the photoelectric bridge circuit

- where Ry == R.. The bridge circuit is bal-

anced by means of the adjustinent on the

light valve V until precisely the same de-

gree of light reaches the photo-cell 2 as

1s transmitted through the standard F to
e No. 1 photoelectric cells.

'In making use of the device, samples of

ADIO-CRAFT for
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across R.. The effect is to swing the grid
of the pre-amplifier, and is then passed in
highly amplified form to the linear ampli-
fier No. 3 or No. 4, called the logarith-
mic amplifier. Output of either amplifier
gradually creates a voltage across the
condenser plates in No. 5. This is in direct
proportion to the output current and 1is
invariably in a positive direction. From this
it will be seen that No. 5 integrates output
from the No. 3 or 4 and that the voltage is
taken off the cordenser by the VIVM in
No. 6. The output of the latter is recorded
on a sensitive watt-second meter.

If the diameter of the sillc threads in the
samples and the degree of unbalance of the
bridge is correlated, the recording meter
may be calibrated in diameters, providing
the interval time is always the same.

Some very interesting applications of
electronic equipment in the study of ther-
mal behavior of houses have been made.

In this instance, an “clectrical” model was
made for cach house under study and
these were connected to an electrical power
source which took the place of the furnace.
Four thyratrons and a pentode comprised
the clectrical model of each house under
investigation and a 24-hour heating period
was thus electrically scaled down to 1/60
sec. Such an clectrical system permits a
long period ol rescarch td be squeczed into
a few months. The research work is being
conducted by M.L.T. and Sperry Gyroscope
Corporation,

[t has been assumed that cach part of
the house, the walls, roof, windows, etc.,
has its electrical counterpart that may he
expressed i terms of networks as in
I'igure 4. These are what may be called
resistance-capacitance networks of a house
Potential B represents the outside temper-
ature and 1 represents the furnace itsell.

The flow of heat through conductors
which have thermal resistance and capaci-
tance and the flow of clectricity through
clectrical conductors which possess resist-
ance and capacitance, as they must, are
related intimately and respond to analo-
gous laws and have the same differential
equation.

Fig. 5 illustrates the control circuit em-
ployed when studying the equivalent cir-
cuit of a house. This arrangement is bound
to become a most important tool in the
investigation of thermal insulation.

Still another very ingenious application of
clectronics to industrial problems was made
at the Ranger Aircraft engine plant for
the testing of in-line crankshafts. An audio
oscillator of great power (output up to
1 kw) was used. The output of this was
fed into an electromagnetic device which
changes power into torsional motion. Such
a crankshaft, designed to transmit over
500 h.p., may be completely broken when
less than one horsepower of improperly
applied torsional power is used against it.

When such an in-line crankshaft is to

(Continued on page 172)
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Speech Amplifier Design

PART III — Internal Feed-back Problems

low frequencies in a resistance-coupled
amplifier takes place may be scen by
the fact that the critical {requency
which makes the reactance of the coupling
condenser equal to the combined resistance
of Ry, Ry and R, in parallel, will have only
70.7 percent of the amplitude at intermedi-

T HIZ degree to which the falling off at

o o

LATIVE AMPLIFICATION
o o
* o
|

Fig. 1—The universal amplification curve.

ate frequencies. This frequency is known
as “the nominal low-irequency cutoff” and
1s designated as {i. It will be noted, from
the universal amplification curve (Iig. 1)
that signals having {requencies equal to
multiples and  sub-multiples of f, have
definite relationships to the intermediate
irequency gain. This is because the react-
ance varies inversely as the frequency. It
1s thercefore conclusive that the voltage drop
across the coupling condenser is inversely
proportional 1o the frequency. It may be
well to mention that this curve applies to
all resistance-coupled amplifiers regardless
of the frequencies being passed; thus this
curve may be used for computing gain and
response curves for ecither audio or video
amplifiers.

It will be noted from the universal curve
that there 1s a point where the high-fre-
quency gain drops to 70.7 percent of the
intermediate frequency value. This fre-
quency is called “‘the nominal high-fre-
quency cutoff.” [t is that frequency which
makes the recactance of the shunting ca-
pacitances cqual to the resistance {ormed
by the parallel combination of the plate
resistance, plate loading resistance and the
erid leak resistance. It will be scen from
the curve that, as with the low frequencies,
the multiple and sub-multiple frequencies of
the nominal high-frequency cutoff frequency
have the same relationships as in the low-
{frequency ranges.

If you wish to prepare your own uni-
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impedance causes feed-
back.
Fig. 3—lsolating filters eliminate coupling.
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Fig. 2—Internal

By ROBERT F. SCOTT

versal curve for use on specific circuits, the
nominal cutoff frequencies may be calculat-
ed from the equations helow.

Low freq. cutoff = 1/6.2832 x C¢ X R
High freq. cutoff = 1/6.2832 X C¢ X Req

Throughout most of this discussion we
have taken the triode tube for most of our
calculations, it should le noted that the
same cquations may Dbe applied to the
pentode tube with the exception of the equa-
tion for hnding the gain of a pentode stage
at intermediate {requencies. The equation
which applies i this instance is

E,

Gaill — =2 Gn\ X I{eq

B

where Req = ecquivalent resistance formed
by plate resistance, plate load resistance,
and grid resistance in parallel.

Interesting to note is the fact that when
a given value of coupling condenser has
been sclected, the grid resistor for good
low frequency response should be as large
as practical; while a low value of grid
resistor 1s most desirable for good high fre-
quency response. This apparent centradic-
tion may be overcome by selecting the cir-
cuit constants so that the grid resistor is
small enough to counteract the shunting ef-
fect of the inter-electrode and shunting ca-
pacitances while the coupling condenser is

made large enough to pass the lowest fre-
quency without noticeable attenuation.

You have been told that the input
capacitances of a tube will depend upon the
gain of that tube in a particular circuit.
The total shunting input capacitance is cqual
to

Cinput = Cgc + (1\1 + l) Cgp
Where
Cee = grid-to-cathode capacitance
Cep = grid-to-plate capacitance
M = voltage gain of the stage

To the input shunting capacitances should
be added the output capacitance of the tube
preceding the resistance network, found
from the tube manual, and 7 micromicro-
farads for stray capacitances.

Another factor which may malke its pres-
ence felt in the amplifier is insufficient
values of cathode by-pass condenser, Ci.
It malkes its presence felt by causing an
undue reduction in the low frequency
response. It is this condenser which is used
to by-pass the audio voltages present on the
cathode around the biasing resistor. If the
reactance of Cyx is high when compared to
the value of Ry, at the lowest frequency,
there will be an additional voltage drop

across Rk due to the presence of the audio

(Continued on page 170)

ELECTRONIC MEGAPHONE IN USE

M T T Y T
Courtesy Newcomb Audio Products Co.

This portable sound system with self-contained power supPly is typical of the units used on
scores of invasion beaches. |t weighs 39/, lbs. including mike, power supply and speaker, can

easily be carried by one man, and has a half-mile range on land, On water, unde_r good : '
ditions, it can be understood over a much greater distance, and has been used at two miles. .
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Battery Conversions
Old Radios Can Be Remodeled at a Profit

By W. A. RIEVELEY

ITH large numbers of people

moving into the cities from the

country, battery sets have become

plentiful and A.C. radios rare.
These battery sets may easily be converted
to A.C. use. I have the following conver-
sion method used successfully at a profit.
The 2-volt radios are bought very cheaply
and by using a voltage doubler will give
better results than the original set. The
1.4-volt sets are even more easily converted.
In most cases they may be used on A.C. and
D.C. power lines. The latter type of radio
allows the ingenious radio man room to play
as there are several tubes combining the
pentode or output tube with a half-wave
rectifier.

The later types of 2-volt radio are per-
haps most common and should be dealt
with first. A common tuhe setup in these
radios is 1C6 or 7 or 1A6 as converter:
1A4-P or 105GP in the I.F. amp., 1F6 or
1F7 as diode-det.-amplifier, with a 30 or
1HA4G driving a 19 or 1J6 in the output. By
referring to the tube manual we find tubes
that can be used with only minor circuit

changes. Our converter is a 6A8, the L.F.
tube a 6K7, for our diode-pentode a 6BS,
the driver tube can be a 6CS5, and a 6Z7G
in the output circuit.

There are two types of voltage-doublers
in common usc. Of these I prefer the one
shown in Fig. 1. By using two 3575 tubes
in this circuit we get sufficient voltage and
current for a good sized radio. The licaters
are in parallel to handle the 300 mils re-
quired by the other tube filaments, which
are in series with the 35Z5s and a resistor
across the line. The 35Z5s also provide
heater taps so that dial-lights may be easily
connected in the circuit. By using a 330-ohm
resistor across its heater a 50Z7 may be
used as shown in Fig. 2. If one can use
150 mil heater tubes all through the circuit
the 330 \V. resistor may be dispensed with.

In 1.4-vo]t sets things are made very
easy. You can plug the exact A.C. cquival-
ent tube in ‘without replacing the sockets.
1A7 to 6A8, 1HS to 6Q7 for example.
In the case of the 1N5 to a 6J7 or 6K7 ter-
minals 5 and 8 will have to be connected
together. The output tubes 1A5, 1C§, 1Q5,

A
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1T5 or 3Q5 may be replaced by a 2516 or
a tube combining the output tube and g
half-wave rectifier. A 70A7 worlks well here
as it also has a tap on the heater for a dial-
light.

A little study of the tube manual will
reveal many other tube combinations for
battery sct conversions. .

A few remarks about speakers may help
here. Most scts have good DP.AL speakers
which I leave in the radio. These may be
replaced with ones having field coils, which
may be uscd as chokes in the power supply.
If the P.M. is left in a choke or resistor
will have to be used in the power supply
) filter.

In these change over jobs be sure to check
the size of the bias resistor and put bias
resistors in where “C” batteries have been
removed. Some circuits may need extra
by-pass condensers, but onlv in rare cases.

It will be found that converted radios
work very well, and this 1s a way of clear-
ing those old battery radios out of the
shop.

I always draw two V schematic diagrams
of the converted radio. One is for the shop
file and the other is placed in the radio
for those who may have to repair it.

A P.A. SURVEY

ODAY almost every defense plant in the

nation has a P.A. or sound system de-
signed 1o fulfill a dual purpose: stimulate
factory production and cut down worker
fatigue, and serve as a means whereby the
key exccutives can talk directly to the
workers without leaving the front office.

The Lamson Company of Syracuse,
N. Y. and The Porter Cable Co., of the
same city, have conducted surveys as have
the Watertown Air Brake, of \Watertown,
N. Y, and Eastman Kodak of Rochester,
and other industrial plants. Many of the
points covered in this series of experiments
are well worth cxamining.

Possibly the most important phase of
this serics of surveys had to do with the
volume level at which the music is of-
fered in the various departments. There ex-
ists in cvery scction of a defense plant
varying machine noise levels. The music
must come through clearly above the noise
of the machines or the value is lost. Work-
ers develop acutc nervousness straining to
catch occasional bursts of melody.

Next in importance is the question of
timing. Not more than ten minutes of musi-
cal recordings at a time is recommended.
The survey shows that one ten-minute
musical interlude every three hours is the
correct doseage. I'or example, on the 8§
A.M. to 4 P.M. shift, interludes at 10:30
toel0:40 A M., 1:30 to 1:40, and 3:00 to
3:10. On the 4 P.M. through midnight stint
recordings are heard at-5:30 to 5:40 P.M,,
8:20 to 8:30, and 11:05 to 11:15. During the
most trying shift of all—the graveyard or
midnight through 8 A.M. period—records
are played at 2:30, 5:30 and 7:45 A.M. It’s
found that the last few moments of any
shift carry with them a definite worker-
eficiency let down unless the musical stime
ulus is present.

Newscasts, according to the survey, are
definitely desirable—once on cvery shift.
No attempt is made to hide bad news from
the workers or over-emphasize glad tidings.
A standard ten-minute digest of the news
prepared from newspaper and radio bulle-
tins is best and should be presented at the
beginning of every shift. These newscasts
are prefaced by this message: “If the news
you hear .is good—keep vour production up
'so the news will continue to be favorable.
If the news is bad—work twice as hard and
help turn the tide.”—E. 4. C.
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Superheterodyne

By EMMETT BRIGHTWELL

new, but there are two {eatures

that are seldom used in either com-
mercial or custom built receivers. I don’t
know why, for they add little or nothing to
the overall costs, but immeasurably to the
quality of the output. )

Notice the wiring of the 616, the second
detector. Do you often see A.V.C. taken
off like that? There’s a very good reason
for doing it this way, which will be gone
into thoroughly later.

Now have a look at the power tube hook-
up. Take note of the filter connecting the
plates in shunt with the output transformer.
This filter consists of a high wattage wire-
wound resistor in series with a .05 Af{d.
condenser. This condenser must he good,
and the installation must le rigid, in the
clear, and the point of joining safe from
contacts with other components that might
connect to ground.

Now let's begin at the aerial and give
the set a dectailed examination. The input
is entrely orthodox. Notice that the Meiss-
ner two-band aerial coil has a common
ground so that when the switch is set for
one band, the corresponding coils on the
other hand are grounded. This limits strays
and parasitics to-a minimum. The trimmers
are about 3-15 Mmfd. mica. The A.V.C.
being series {ed, there is a decoupler Gpn-
sisting of a .1 megohm 4 watt resistor and
a .05 Mfd. paper tubular condenser as a
by-pass in each controlled stage, &f which
there are three only.

You will notice that the suppressor of
the R.F. (6SK7) tube is connected directly
to ground. This lessens materially 'the ten-
dency of a hypersensitive R.F. stage to
feedback. We could step up the screen
voltage on this stage to 150 volts. (Take it
direct from B-plus through a 60M ohm
resistor) and use a 6AB7/1853—if we had
a 6AB7/1853! The 25,000-ohm sensitivity
control 1s necessary.

The mixer or converter stage is con-
ventional with this exception: The 6K8
you will find, is rearing to oscillate.
I have never been able to get an oscil-
lator transformer specially designed for
this tube. Most standard-wound trans-
formers are designed to work with the 6AS8.
This delivers too much current for the tri-
ode section of the 6K8. We have a choice
of two procedures. We may either remove

156

N examination of the layout of this
receiver will reveal little that is

windings from the tickler, or we may re-
duce the voltage.

Removing windings is more complicated
than reducing voltage. Through many ex-
periments I have discovered that the 6K8
triode oscillates best with a standard-wound
oscillator transformer when there is 83
volts on the triode plate. You get this from
a 250-volt source through a 67,500-ohm re-
sistance. That’s for dual wave service. The
Broadcast band does a mite better with a
60,000-ohm resistor, while the 19-meter band
responds best to 75,000 ohms. Therefore I
have chosen the compromise value.

The input I.F. transformer is the iron-
core type, wound for 456 kilocycles. They
tune from 350 to 600 Kc. You simply peak
the resonance at the best point, 455 Kec.

The second I.F. is also if iron-core con-
struction, and this is the last A.V.C. con-
trolled stage. Notice that this second LF.
transformer has the lower end of the sec-
ondary connected directly to ground. This
reduces to a minimum overmodulation
caused by the reaction of A.V.C,, and if
there is a controlled R.F. stage and a con-
trolled mixer stage, no. control here is
useful.

But I ran fresh out of iron-core trans-
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The complete diagram of Mr. Emmett's re-
ceiver is shown at top of page. Above is the
chassis layouyt and below, the power pack.

formers, so the output I.F. is an air core—
still a Meigsner though. The usual practice,
where three LF. transformers are used. is
to put the air core type in the first stage
to lessen feed-back tendency, but I seem to
notice an advantage in reversing the stand-
ard procedure, getting a maximum of am-
(Continued on page 174)
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be had and how much can be added to
the varicty of home entertainment by
“homebroadcasting” All you need is a
microphone, a record plaver and some
method of attaching them to your radio.
If you want your program to have the
last touch of realism, why not build vour
own radio station? This will enable you to
tune in your own programs on the radio
just as vou would any commercial broad-
cast station.

The power of your “station” must of
course be small to comply with I'CC regu-
lations (see ‘“Illegal Record Players,”
Radio-Craft, December, 1943). The con-
struction is simple.

Your microphone can be crystal, dynamic
or velocity. 1 have sccured fine results
by using a PM dynamic speaker of the
4 to 6 inch type. If such a “microphone”
is used, it should be enclosed in a box
which will just hold it. The back should
he left open. The record playver may be
any commercial unit or a home-made affair.

The transmitter itseli consists of a 6A7,
a 6J7 and an 80. The 6]J7 is the pre-ampli-
fier, the 6A7 the oscillator and the 80, of
course, the rectifter in the power supply.

The unit should be made as small as
possible without cramping. All the parts
used can be obtained from a couple of dis-
carded radios. The diagram shows all the
connections which must be made and is
easily followed. The values of all constitu-
ents should be followed exactly, as a few
of them are more or less critical.

The variable condensers are trimmers
taken from an old LF. coil (easily re-
trieved from a discarded superhet). The
coil consists ol 100 turns of No. 28 wire
on a 1¥;-inch form. Don’t use more than
10 feet of acrial and never connect an
outside antenna to your station, as the range
will he too great and you will cause inter-
ference with your neighbors’ radios. Viola-
tions of this type are looked upon very
seriously hy the Federal Communications
Comunission. The legal range is equal to

157,000
, the answer being in feet.
f (Kc) It is better to tune the
oscillator to a point near the low-frequen-
cy end . of the broadcast band, for the
farther up on the spectrum the tuning
point is moved, the shorter becomes the
permissible range.

The complete station is then set up on a
large table near a wall, in some other room
than the one in which the radio is located.
Thus people will hear the program just
as from any other station. The tabhle should
be big enough to accommodate the trans-
mitter, microphone, record player, records
and any miscellaneous things such as sound
effects. You should assign call letters to
your station, for further realistic effect.
With a Turner 33X crystal microphone and
an Astatic FP 18 crystal pickup, the repro-
duction in the big radio in my living room
was equal to that of any standard broad-
caster.

There are numerous ways in which this
device may be used to liven up a dead
evening. Many devices and stunts can be
given just that extra touch required to
glamorize them by broadcasting. For ex-
ample, if members of your family or some
of your friends are musically inclined, you
can practice up a few numbers and give a

|T is hard to realize how much fun can

for
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By ARTHUR W. CRAMPTON, JR.

concert. The “band” get just as much fun
out of it as the audience. \We have a guitar
and a mandolin here. They make a good
combination and sound well over the air.

Another angle which can be worked in
during intervals is the “transcription.” Play
a record, then go on the air with an “ad-
vertisement.” If well doune, a good deal of
comedy can be mtroduced here. Members
of the audience can hear themselves quoted
m testimonials “ior Schlaugnchoier’s Cele-
brated Shingles, which can be used for
flagstones, dinner-plates, footwarmers—and
even on the roof.” There is real {un in this,
especially if you have one or more members
in the party who do not know that the
“station” 1s not onc of the regular com-
mercials.

Quiz programs arc a very interesting
feature, and provide plenty of fun. You
can make up your own quizzes, patterncd
after those heard on the air. The added air
of mystery created by broadcasting malkes
a success of many stunts which might be
uninteresting as mere parlor cntertainment.

“HOMEBROADCASTER”

Contests can be staged, and other stunts
pulled. In fact, we have never reached the
limit ol our possibilities, with the whole
technique of broadcasting to draw on for
our inspiration.

@

Machining operations involving irregular
surfaces, such as propellers, dies and cams,
have in the past often required expensive
and time-consuming hand lahor—chipping,
grinding, polishing.

\ new tracer mechanism, with the Waest:
mghouse Silverstat regulator as its operat-
ing medium has alrcady been applied suc-
cessfully to several such operations. In
operation, a probe, mounted in connection
with the Silverstat, is used to foilow the
contour of an accurate model-—cither actual
size or to scale. As the probe is moved across
the model, it affects the position of the
Silverstat. Through an electronic amplitier,
the cutting tool is moved correspondingly.

The accuracv of the tracer mechanism is
such that, with a well designed machine tool
and an actual size model, the contour of the
model can be duplicated within two or three
thousandths of an inch when {ced speed of
twenty to thirty inches per minutg is used.

|
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The confiscated patents range from superregenerative receivers and multi-band circuits to overland directional control of radio waves.

ALIEN ENEMY PATENTS

Are Available to American Manufacturers at Low Cost

LL enemy alien property is now in
the hands of the Alien Property
Custodian, as is well known. This
property includes thousands of pat-

ents owned by enemy aliens. These patents
are now available to American industry and
business at a cost of only $15.00 each, use
of them being non-exclusive and to exist
for the duration of the patent involved.
Many of these patents are bhasic and use-
ful in all branches of science and industry,
not only during the war but for post-war
years. In order that they may be widely
utilized as an aid to war industries, our gov-
-nment is desirous of making known these
patents so that those in a position to make
use of them may do so. To this end, Radio-
Craft is here listing a number of interest-
ing inventions which relate to the electron-
ics held. The following patents are all of
ferman origin, though the custodian also
::as a number of Italian patents in his charge.
Readers may find it interesting to compare
forcign inventive genius with our own.

SUPERREGENERATIVE RECEIVER
Patent No. 1,931,950

T is usual in a superregenerative receiver to
provide a separate oscillating circuit at a super-
audible frequency using an electron tube. The
disadvantagce of another tube and its filament
power is overcome by making use of a glow tube,
such as a neon bulb, shown at N in Fig. 1.
R and C are chosen to provide a blocking fre-
quency which is transferred to the oscillating
circuit by T

By 1. QUEEN

INFLUENCING RADIATION
Patent No. 1,939,345

WE usually think of radiation as being uncon-

trollable once it has left the antenna. Since
radio waves may be reflected and refracted by
either a solid metallic wall or a closely spaced
system of wires, their direction may be varied
in a similar manner to that of a light beam. The
higher the frequency, the simpler it.s to control
them.

Original transmission of the UHF beam may
be made by placing the antenna at the focus of
a circular parabolic reflector. the beam taking
the form of a plane surface (Fig. 2a). Now due
to earth curvature, this plane finally rises to a
height beyond reach, By placing reflecting sur-
faces at regular intervals (Z in Fig. 2b) the
original beam may be transmitted to any required
distance. Reflection (Fig. 2¢) or refraction due to
a prism effect (Fig. 2D) may be utilized, or the
beam may be simply transferred by a conductor
from the focus of one parabolic surface to an-
other (Fig. 2E). In this way UHF carrying tele-
vision or FM may be relayed from one city to
another. Maximum use is made of low power by
using narrow beams, besides allowing reception
in deep valleys.

SUPERREGENERATION
Patent No. 2,010,978
UPERREGENERATION provides the most
sensitive cireuit thus far devised. Theoretically
unlimited amplification is available at the proper
point of operation. IJn most cases the blocking
frequency is the result of impedance changes in
the circuit, resulting in broad tuning and noise.
This invention makes use of periodic detuning
at about 15KC. A condenser microphone M is
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diaphragm influences the total capacitance of the
tuning 'system (T) thus detuning it at a super-
audible rate. Normally both tuning ecircuits are
resonated thus causing oscillation (tuned-plate,
tuned-grid circuit). See Fig. 3.

MULTI-RANGE RECEIVER
Patent No. 2,052,686

T is sometimes difficult to design a regenerative

receiver to respond to ranges widely separated,
since switching must usually be made in the
tickler coils. In Fig. 4, coils b and 11 are coupled, =
as are coils 2, 4, and 10, also 3 and b. For short
waves coil b is shorted out and the antenna con-
nected to coil 2. Therefore, 2 is the antenna coil,
4 the grid coil and 10 the plate coil. For long
waves coil 3 is the antenna coil, 5 and 4 the grid
inductance and 10 plus 11 are the plate coils,
the antenna having been switched to coil 3.
Plate coil switching is thus entirely eliminated.

OBJECT DETECTOR
Patent No. 2.089,677

ERE is a very sensitive device for detection of

objects. A gas discharge tube is used in con-
junction with an external ‘‘antenna,” Fig. b5.
The tube should have a diameter of about 1/6 the
length for most sensitive results. Argon at about
.6 mm. pressure is used and a-voltage of about !
30 imprcssed between anode and cathode. The
external electrode is supplied with 1000 volts,
causing about 1 ampere to flow in the anocde
circuit, in the discharge state. Spacing between
external electrode and tube is decreased until the
discharge just stops. Now any object coming into
the field especially between antenna and tube
causes discharge to return. It is possible to de-
tect objects about 6 ft. from the system. g

SPACE-CHARGE-RECEIVER
Patent No. 2,090,051
SPECIAL tube is used in this receiver to oper-
ate a speaker, either on radio or records. It is
necessary to use a tube whose plate current varies
about 20 MA per grid volt. This requires very
close grid-cathode spacing, which normally results
in difficulties. The tube used (Fig. 6) employs
additional grids interposed between cathode and
control grid. The inner grid regulates the emission
of electrons, the outer grid accelerating them.
The screen grid between them is for shielding.
The result is a combined voltage amplifier and

vower tube.
UHF RADIO R
Patent No. 2,092,069 .

FOR either receiving or transmitting this circuit
(Fig. 7) provides simplicity and efficiency. The
]oop is a combined nntennu and tunmg eo:

oscillation) control. Z is either headpho
modulating device or keyer, depending upd’n- ci

cuit function.
UHF REFLECTOR
Patent No. 2,118,419 .
THIS is an ingenious idea for provi
sharp and efficient radio
Fig. 8 the antenna xs,.p
(C onﬁmwdl
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FREE TO MANUFACTURERS AND WHOLESALERS

THE radio and electronic electorate have spoken. A nationwide poll shows
which are the favorite magazines among technicians.

As was to be expected RADIO-CRAFT is away out in front. It was quite
a revelation to learn who are the 2d and 3ds Choices, also the rank of other
publications in the procession.

This is all told in the Survey just completed. Other valuable information
about the radio and electronic field is also brought out graphically in this re-
port. Send for the Survey and our booklet: LOOKING AHEAD IN MERCHAN-
DISING ELECTRONICS AND RADIO.

Fill in coupon
or write for ! AR ! — at less than —
Survey on your = N 1 PER READER

own letterhead. "". you can reach
A 47,000

Radio-Electronics men
with

RADIO
CRAE'T

¥ aNnD POPULAR ELECTRONICS ¢/

-------'-----v---------’---1-------------'--v-------------------q—-----------_----------

RADIO-CRAFT, 25 WEST BROADWAY, NEW YORK 7, N. Y.

Kindlhsend me a copy of rour 'SURYEY OF THE RADIO- ELECTRONIC FIELD'' together with your booklet "LOOKING AHEAD IN MER-
CHANDISING ELECTRONICS and RADIO." (Sent free to manufacturers and wholesalers only—10c to others.)

Company
Street
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New Radio-Electronic Devices

MULTI-CELLULAR SPEAKER
Altec Lansing Corporation
Hollywood, Calif.

OMBINING both high and low fre-

quency units 11 a compact two-way
multi-cellular loud-speaker requiring less
than one and one-half cubic foot of space,
this speaker provides a point source of high
quality sound for monitoring, radio, public
address and recording.

The voice coil of the high frequency horn
iS wounag witn rectangmar alummnum wire
and operates in a magnetic field of very
high flux density, which is supplied by a
recently perfected type of permanent mag-
net. The aluminum alloy metal diaphragm
provides mass stiffness and high velocity of
transmission speed at least five times great
er than through paper cone material. This
high frequency unit is designed to operate
as a piston up to frequencies above the
limit of audibility. The high frequency horn
is a multi-cellular unit having six cells in
a 2 x 3 configuration. Each cell covers a 20°
solid angle, which means a combined area
of distribution in the horizontal plane of
60° and 40° in the vertical plane. The
high frequency horn is covered with a sound
deadening material and mounted in the face
of the low frequency unit.

The three-inch voice coil of the low fre-
quency unit is also wound with rectangu-
lar wire. Both the voice coil construction
and the magnetic circuit design aid in de-
livering a very high efficiency. The low fre-
gquency voice coil assembly is mounted in a
15" stiff paper cone resonant at 38 cycles.

The input impedance of the duplex speak-
er is 20 ohms and a dividing network of
the constant impedance type is used with
a crossover frequency of 1200 cycles for
separating the power for each unit—XKadio-
Craft

COMPARISON BRIDGE

Industrial Instruments, Inc.

Jersey City, N. J.

THIS production-test instrument is an AC
slidewire bridge with vacuum-tube null
indicator arranged so that resistors, capac-
itors or inductors can be compared with a
similar standard. Ranges are: Capacitance,
between .0001 and 1.0 mfd.; Resistanée, be-
tween 2000 ohms and 20 megohms; Induct-
ance, between 5 and 50,000 henries. The
slidewire is uncalibrated ; external standards
are used. In use, after the instrument is set
up, the resistors, capacitors or inductors un-
der test are connected one by- one to the
“X"” terminals and are then rejected or
passed by a direct reading of the indicating
meter. Components outside the limits set up

160

wil! result in a meter deflection greater than
a set value. Operation is simple and rapid
as the operator reads the meter directly,
without rotating dials or pressing buttons.
Limits may be set with any combination of
?;%!1 or low value, such as minus 6% plus

The instrument comprises the main unit
with separate meter on stand, the former
measuring 7 x 8 x 534 inches. Net weight, 6
Ibs.—Radio-Craft

o

NEW FLUXMETER
General Electric Co.
Schenectady, N. Y,

HE FLUXMETER, applicable wherever

permanent magnets or D.C. electro-mag-
nets are used, is similar to a light-beam
galvanometer and has a suspension-type ele-
ment. By using search coils, which can eas-
ily be constructed by the user, it provides
a ready means of handling a wide variety
of magnetic measurements. It can obtain
different sensitivities by utilizing gal-
vanometers of various characteristics. These
galvanometers are interchangeable, and the
instrument has a scale of 50 0 250 nulli-
meters.

The control box, which contains a dry
cell, resistors, rheostat, push button, and
a switch, provides a means of introducing
a voltage intd the electric circuit to com-
pensate for smmall but undesirable spurious
voltages that may otherwise cause errors
n high-sensitivity instruments of this type.
Moreover, the control box provides a means
of returning the spotlight index to the zero
position after a measurement has been
made.

This compact instrument for measuring
magnetic fields which occur i research,
testing and production work, depends for
its operation on the use of a direct cur-
rent, moving coil galvanometer of the
“compensated” type. In this design, the re-
storing torque of the suspension is, for all
practical purposes eliminated, resulting in a
fluxmeter construction which is excellent
for work' with electric measuring instru-
ments, communication apparatus, motors
and generators and contactors and relays.
After a flux change hus been indicated, the
light heam index remains at the point, giv-
ing ample time for accurate readings.—
Radio-Craft

TWO-CIRCUIT RELAY
R. W. Cramer, Inc.
Centerbrook, Conn.

THE new Cramer Type TDSA and
TDSB Time Delay Relay has been de-
signed to provide a definitely varied opera-
tion of one circuit in relation to the second
circuit. It is arranged for surface mounting
for either front or rear connections
especially designed to withstand momenta
shock conditions.—Radio-Craft

and is

)

WIDE-RANGE OSCILLOGRAPH
Allan B. Du Mont Labs., Inc.
Passaic, New Jersey

DUMONT Type 248 is a portable instru-
ment suitable for lab or production-test
purposes. Two units—the oscillograph and
the power supply connected by a 6-foot
plug-in shielded cable—facilitate handling
and installation. A removable cover pro-
tects the oscillograph panel when instrument
is not in use. The power supply weighs 80
Ibs. ; oscillograph, 30 lbs. Umits each meas-
ure 14 x 18 x 21 inches deep. ,

This instrument reproduces either tran-
stent or recurrent phenomena. Also accom-
modates phenomena of inconstant repetition
rate. Leading edge of short pulses is not
obliterated. The accelerating potential ap-
plied to cathode-ray tube is great enough
to permit study of extremely short pulses
with low repetition rates. Timing markers
are available for quantitative or calibration
purposes.

Among the interesting features of this

oscillograph are: Wide band vertical axis ]
amplifier usable to 10 MC. 4000 volts ac- '
celerating potential applied to cathode-ray
tube, allowing observations of fast writing
rate phenomena. Extremely flexible time
base generator to display signals which 'y
heretofore required special sweep circuits,
Delay network in vertical channel, permit-
ting observation of entire._wave shape of
short-duration phenomena. Useful timing
oscillator for quantitative analysis. Trigger
output signal useful for “synchroscope” ap-
plications,—Radio-Craft

GLASS-TO-METAL SEALS i
Sprague Electric Co. {
North Adams, Mass. -

THE old problem of guarding various
capacitor and resistor types adequately’
agamnst leaks and moisture is solved by ]
this unique glass-to-metal seal. In the case B ]
of capacitors, the usual ceramic terminals -
are supplanted by those of glass. These f
glass bushings are then sealed direct to the
metal capacitor container, and do not re-
quire adjacent metal rings with *“matched”
temperature coefficients of expansion. On
Koolohm Resistors, the resistance unit is '
encased in a special glass tube which is
sealed directly to the metal ends. The re-
sulting seals make glass and metal a solid,
integral unit, and are leak-proof, shock-
proof, and humidity-proof. i
Seal sizes range from very small up to
3" in diameter, They work equally well
on practically any metal including steel,
brass, and monci metal. So far-reaching
has the development proved in its impor-
tance that Sprague Capacitors and
ohm Resistors utilizing glass-to :
seals are now available in 8,000 different
electrical combinations.—Radio-Craft
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HOGARTH DOESN'T MIND—=HE’'S USED TO HAVING -.

A crowp arRouND His ECHOPHONE EC-1

4

ECHOPHONE MODEL EC-1

4N "
(lustrated) a compact communications receiver

with every necessary feature for good reception.
Covers from 550 ke. to 30 mc. on 3 bands, Elec-
trical bandspread on all bands. Six tubes. Self-
contained speaker. 115-125 volts AC or DC.

DECEMBER, (944 - 161
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Radio-Electronic Circuits

TUNABLE OSCILLATOR

I have tried many code practice oscilla-
tors and could not find one which would
mclude easy tuning, a large but effective
variety of pitches, and—Iast but not least—
low cost and simplicity.

The diagram below s an oscillator which
[ discovered while trying to improve the
popular tyvpe which uses a type '30 tube.
A large variety of tones can be produced
by changing the capacity of the condenser
across the audio transformer. IFor different

Rap10-CRAFT welcomes new and orig-
inal radio or electronic circuits. Hook-
ups which show no advance on or
advantages over previously published
circuits are not interesting to us. Send
in your latest hook-ups—Rap10-CRAFT
will extend a onewyear subscription
for each one accepted. Pencil diagrams
—with short descriptions of the cir-
cuit—uwill be acceptable, but must be
clearly drawn on a good-sized sheet
of paper.

AN OSCILLATOR-AMPLIFIER®

A _combination audio oscillator and audio
amplifier using a 1D8-GT is given in
the diagram. The 4-position switch, a tone
control switch with stop pin broken off,
gives three audio tones with no oscillation
m the fourth position. In this forth posi-
tion and with the input jacks, the tube is
used as an amplifier.

3:1 RATIO

00025 100-365uuf

iMEG

transformers it may be necessary to change
the value of the grid condenser and leak.
A 1.4-volt type such as the 1G4 should

work well in this circuit, although I have
tried only the ’30. One of the great advan-
tages ol the set is that while it works much
better than the old oscillator, it is almost
as quick to throw together.

Wayne McCrLuNg,

Albany, Georgia

MIDGET POWER SUPPLY

This B-power supply for an R.C.A. per-
sonal radio was made to take the place
of the 6715-volt battery. It can be made
to it in where the hattery was. No attempt
was made to build a filament supply as
the flashlight cell is always available,

It was built on a flat piece of bakelite
312 x 1% x Y4 inch. The midget choke and
the 6HG6 socket (a wafer type lifted on
Y4-inch spacers) are mounted on this panel.
A dual 8-mfd condenser is also mounted
on the panel and strapped to the choke.
The other parts are mounted between the

tube and condenser. The top of an old 67%4-
volt battery was removed and fastened on
the end so the power supply can be readily
disconnected whenever it is desired to use
a battery again.

~ For larger poriables requiring up to
90 volts, the 10,000-ohm resistor may be
omitted or reduced as required. Another
8-mid. condenser across the output of the
power supply may he necessary to pre-
vent oscillation in some receivers, and
could do no harm in any of them, if there
1s sufficient space.

A hole has to be drilled through the panel
for the guide pin of the 6H6, The pilot
light is installed so the set won't be left
on. A hole can be drilled through the re-
movable back of the set for the cord of this
power supply.

Froyp E. SmitH,
San Francisco, Calif.

CAPACITY OPERATED RELAY

This relay operates on an increase in
capacitance across the grid coil, so that
oscillation is reduced and plate current in-
creased. The relay,used should be very sen-
sitive, Point A connects to any large metal
object, point B to ground.

The relay is adjusted so that at the point
of oscillation, it just opens. A person ap-
proaching the large mectal plate causes an
increase in capacitance, throwing the circuit
out of oscillation and closing the relay. A
meter or phone may be used to indicate
oscillation.

This' circuit may be used to protect a
safe, a motor car or any other large metal
object. In the case of a car, a ground chain
would have to be used at point B.

Haroup NEWELL,
Bradford, N, H.
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EXT. INPUT

This circuit is being used in a test oseil-
lator and is used to modulate a 3Q5-GT in
the radio frequency part.

Guy O. BUCKNER,
Houston, Texas

1-TUBE SUPERHET

Using the multi-element 1D8, I have de-
signed a superheterodyne which is far su-
perior to a regenerative receiver,

The pentode section is the R.F. amplifier-
mixer, the triode is the oscillator and the
diode plate a detsctor. T2 is the oscillator
coil, T3 the I.F. transformer, ,and C1-C2
may be ganged. C3 and C6 are padders.

C3 may be omitted in most cases, the ro-
tor of C1 being connected direct to ground.
Alignment troubles will be saved if Cl
and C2 are not ganged, but tuned inde-
pendently.

Max W. SCHMUCKLER,
Pueblo, Colo.
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A FREE Buy-Exchange-Sell Service for Radio Men Y

* FLEXIBLE

* MOISTURE
PROOF

1‘

AHEAT-
PROOF
70 1000°C.

% LARGER
WIRE SIZES
IN LESS SPACE

s a radio serviceman, no one has to tell you that a wire
wound resistor Is no better than its insulation—or that that is why
Bpragué Koolohm Resistors are ““tops’ by any test you care to name.
Koolohm ceramie insulation §s applied directly to the wire and the
assembly is then DOUBLY protected by an outer ceramic tube, Koolohms
opernte sa cool you can use them at full wattage ratings. They are
highly resistant to both molsture and heat. They give you higher ratings
in smaller sizen. KOOLOAMS will riot let you down!

FOR SALE — Hervicing Superheterodynes
(Ridert, Pringiptes of Radio (Henney-dt
edition) um\mulln Amafear's [Handhon
all for 88, W, 1. Foiter, 151 Welllagtom,
Columbia 82, N

WANTED
receiver, and

Muaititester, 1 chaphone FXC 1
Jr., 171 llaomutentl Ave

d's. AfTord B, Junking,
flotyoke, Mlass.

WANTED—New or used tubee: alsp table
model radfos with or without tubes, Varjely
1lad|€ S_yrvlm 558 Third Ave., New York
8, N. Y

WANTED—Life model tfihe elhecker, V
O-M and §ig, generator. George Lkwai, 545
W. 1i] 8¢, New York City 23, N, Y

FOR SALE--One eaclt of the followin
tubjes (most In senled eartons): 9, G847,
2580 GF7M. 3Y8G, 8AS, BARGT. GKAGT,
815, GB8. ANT. 4NAY, XXI, 68K7. ONG,
164G, ana 90, R. R Baiies, Huntsville
Ont,, twhada.

WANTED—B¢t analyzer, sig, generator, ot
any testing cquipment. J. C. Wallen, 1824
Pendleton, San Diego 9, Cil.

URGENTLY NEEDED Supreme No. (8%
Wlagnometer and all types test equlpment.
Watts. Radlo Rhop. Box 40, Smiths Basln,
New York

IN0-0-600 v, A-C No
slighdy  used - leather

% A-C meter_or
W. Gould, New

FOR SALE--O.FE
AS8-2 meter  with
earrying case. Want 130
what ean you offer? H.
Iheria, la.

WANTED-MCA junjor voltohmyst or alm-
flar eclectronic  volt-ohmitngler.  1larvey
hv'\‘elder. 9400 Avenuve A., Brooklyn, New
ork.

7 v

o BB CCN
4
4

for

DECEMBER,

. . . _b £

WANTED--Up-to-date tube tester and sig.
generator. Cecil Fehmlee, Doyleshurg, Pa.

FOR SALE—Radio City No. 307 tuho test
er, £39; A-21 UTC transformers. ea,
12817 and OK5 tubes, in good condi:lon
and Zowatt resistors. W, L. Thiel, 0§ West
bucy Bivd,. Hempstead, N. Y,

FOR SBALE OR EXCHANGE - Motorola
(lolden Voiee No. 80 oar set.  Dayraid
Haytheon No. 92 tube testers, castings for
making womi lathe and new complete outfit
for making glass signs. Want multimeter
or comBination, power output tube tester.
Clough Jirengle CRA__scope or slmilar
Glensi Wait, Chanute, Kansas.

URGENTLY NEEDED Nadio tester.
Richarl Shearidd, R.F.D. 6, Box 24, Navy
Yard, Charleston, S, C,

FOR SALE—Ilallicrafters SX-23, with
speaker and extra set of tubes. Perfect
condition, I’vt. Buddy Eechstein, 101 Butr
Road, Ran Antonlo, Texas.

WANTED — Up-to-date tube tester, aig,
generator, test equipment, and shop stock.
1farry Galewski, 218 Center St., Winona,
Minn.

FOR SALE—Slightly uted Wehster W-1295
de luxe Iutermlx record changer and re-
corder. Warren Waterman, 49 Wallkill
Ave., Middletown, N, Y.

URGENTLY NEEDED- New:.ar-used power
transformer (10 conneetlons to chassis) and
hallast tube for AC3L No  103362-10
Clarion radlo. P. A. Venta. Phelps Elec-
tric Co.. 67 Main St.. Phelps, N. Y.

FOR SALE OR EXCHANGE - Limited
unmber of scarce tubes. Want 12K7, 6Q7,
ING. 1115, and 12A8 types. Bela B. Palne,
1186 Lexlngton Ave..-New York 18, N. Y.

SPRAGUE PRODUCTS CO., DE

(Jobbing distributing organization of products manu

WANTED— Mt t
rged W War 11 R 3
Ham 1 3, B m. N
FOR SALE—(lon I rle OC Julate
£ K¢ M F Y
ibrated i L 5. R 8
Box 417, 1
WANTED -
B ] rt
K
URGENTLY NEEDED A i
to-date test equlpment hat can you offer?
wil All v ek, W. V

FOR SALE OR TRADE--Telephone re

ceiver, several audio tran i-prong tube
buses suitable for plug in eoils. Want any
mode] Readrite instruments. Ed Johanso
R.F.D. 1, Monticello, N. Y
WANTED—Rider manuals—also two-speed
recorder. _Albert Foth, 422 W, 3rd St

Neswton, Kansag,

FOR SALE—Two type C relay racks—83
overall, mountlng spaces 797 (40 units).
Wm. C. Cloninger, Box 883, Charlotte 1.
North Carolina.

URGENTLY NEEDED—Oscillator and 1st
LLF. ooil for Majesatle No. 15 Melssner port
No. 20-2411 or 20-6070, or Carron port
No. D1035 or 1’4428, Alsg. Solar CB-1-60
condenser tester and pocket type V-0-NM,
Rider manuals 6 and 8, and 12, 23. 35,
and 60-volt tubes. Louls J. Long. North
Ride ltadio Bervice, ¢33 Fast 19th St
Indianapolis 2, Ind

FOR SALE-—2 Aluminum projector baffles
with 2 12”7 6V speakers: Rider Manual
. Offeial Radio Nerviee Manuals No.
8 and No. 4, "Modern Radio Servieing,

and Shure 708A 1li-impedance microphione
apd 23' cable. Van's Radlo Rales, 1718 §
Westnedge Ave., Kalamazoo, Mici

FOR SALE—Rider Manuals 1 to 4; also
gond used radio tubes including 80, b,
27, 01, 81, 50, 10, 75, 78, 58, ete. Urgent-
Iy need 50Y8 tube. Clittord Dennis, 12
Terraco Ave:. Walton, New York.

WANTED Tubes, radio parts, publie

speaker outfits and used radios. Munchester

%ﬂdlo Service, 73 Bireh Street, Manchester,
N

FOR SALE—New rion
13T, 110 v. 60 cyelés, in portable case,
2—6N6 tubes In the output stage and Shure
eryztal hand mike included., $100. Raymond
McKeon, A.B.C. Electroniec Radio Service,
14 W, 60th Street, New York City.

amplifier No.

URGENTLY NEEDED-—Lato model Halll-
crafters’ receiver, SX25, SX24. 8X\32, Sky
Champlon, or what have you? Marren
Chase, Cambridge. Vt.

FOR SALE —Astatle JT-30TT crystal mike,
Alex Bell, Wooler, Ont., Canada,

spirit of this service.

—YOUR OWN AD RUN FREE!

This is Sprague’s special wartime advertising service to help radio
men get needed parts and equipment, or dispose of radio materials
they do not need. Send your ad today. Write PLAINLY —hold it to 40
words or less. Due to the large numb .
slightly, but will be published as rapidly as possible.

Sprague reserves the right to reject ads which do not fit in with the

HARRY KALKER, Sales Manager

FOR SALE—50 radio t 11
1 t 3 for | Q ter
V. $18 W [ Rt. 1

o9

FOR SALE V-0-M ] ie

FOR SALE 1

LI | 3,1

FOR SALE OR EXCHANGE —We No.
48D voltmeter and 11l-piece set of Germuan
made drafting instrunients, used only otce.
Want Rider manuais anud phono-iurntable
Tli r.g n'CEdmlu H. Dean, Falls Village,
1 s

FOR SALE OR TRADE—New Astatic B18
Tru-tone pickup arm, never wused. Will
trade for cheap phono motors or a high
quality microphone. Sgt. M. Yule. M.A.G.
33-8.8.. Cherry Point Carolina

WANTED-—Superior sig enerator; RCA
Jr. voltohmyst: also good volt-ohmmeter
M. K. Breck, I". 0. Box 737, Osborn. Qhlo.

WANTED—67 . min-max. or replace-
ment battery, and 1R5. 334, 185 and 1T4
tubes. Pvt. Sol Blank. Sig. T Army,
Acconac. Va.

FOR SALE—New radio tubes lo orlginal
cartons at 40% ott—10, WD-11, 12A, 31.
40, 89, X99. 1E7. and 1B4. Torrence Radio.

2012 Madison Ave., Tonledo 2. Ohlo.
URGENTLY NEEDED Type HY-123

radio tube. . M. Crockett, 9437 S Har
vard. Los Angeles 44, Calif.

FOR SALE OR EXCHANGE Excellent
selection of tuhes. condensers, by-pass colls
and resistors: also portanle Corona type
writer in perfect condition. Urgently need
portable tube tester and condenser tester
Carl LaComb, Massena. N, Y

URGENTLY NEEDED Automatic reonrd
player for Zenith Radio; complete AC volt
meter 1-10; 1-23, 1-225; DC voltmeter 1-6
1-50; 1-300; 1-600 D.C.A M. 0 .C. M
AM. 0-4; 0-16; 0-20. The lome Radio
Shop. W & 7th St., P.O. Box 162, Quin
ton, Okla

WANTED-—95A7—617 tubes, new or used:
also V-O-M, I'recigion or Triplett, I’vt
Felix Rodriguez, Harman General Hespital,
C14, Longview, Texas,

FOR SALE OR TRADE—IR5 tubes with
adapters for 1AT: alse 12BK7's_ and
128Q7°s.  What have you? *'J7 Radio,
Granite City. Il

URGENTLY NEEDED-—New or slightly
used 6CT or 68C7T iubes. George Strack,
532 8. Campbell Avenue, Chieago 12, I

ber received, ads may be delayed

PT. RC-124} North Adams, Mass.

factured by SPRAGUE ELECTRIC COMPANY)

SPRAGUE CONDENSERS

 'KOOLOHM RESISTORS

cannot assuime any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisemeants

STRADEMARK REG. U.S, PAT. OFF.
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TRY THIS ONE!

PROTECTION BOX

This is a fuse or protection box which we
have found very handy for providing multi-
ple outlets when a bench may have to be
used as a service bench, then cleared off
for a workbench, making it impractical to
make a permanent installation. Other udes
will suggest themselves.

With this kink, we have six outlets at
our fingertips. The Juse protects the line
fuses, eliminating the necessity of leaving
your work to change fuses, to say nothing
of the embarrassment often occasioned.
Single or double fuse mountings may be
nsed.

The pilot light gives instant notice of
the blowing of a fuse, and should be a
small 115-volt bulb. Dimensions of our box
are given, but the size can readily be varied
to accommodate parts at hand.

RExE Ranikez,
Attica, N. Y.

SOURCE OF VOLTAGE

CIRCUIT

SwW

OUTLETS

[ 334" 13/4"

STAND-OFF INSULATOR

A miniature porcelain lamp socket is
required. Dig out the wax at the bottom and
remove the screw holding the brass socket
shell.

Now pass a bolt up through the bottom.
Put a nut and washer on to hold the bolt
in place. Now we need another nut to hold
down the wire.

With two of the above, a feed-through
insulator can be made. A threaded rod long
enough to reach the ends of both sockets is
also needed. Place sockets end to end (one
on each side of the panel) and put thread-
ed rod on with a nut and washer on each
end of the rod.

Ricaarp Purpy,
Brooklyn, N. Y.

164 :

ILF.T. AND R.F.T. REPAIRS

When I find it impossible to get exact
replacements in LI, R.F. and oscilla-
tor coils, I unwind the defective coil to the
hroken place, use what is left of it and re-
tune the circuit. It will work as well as most
replacement parts.

Boe \WEgs,
Greenville, S. C.

(Experience teaches that the above js
true only when the break is near the out-
side. L.I'. coils usually go in two places—
where the adhesive band contacts the out-
side layer, and where the wirce touches
the form. When the break is on the out-
side, repairs can Dhe made as suggested.
[T the open is near the middle of the coil,
it is impossible to retune with the outside
wire taken off. A better system—in an
cmergency—is to wind on, jumble fashion,
approximately the number of turns taken
off, then add or remove turns till the trim-
mers are-able to control.—Editor )

AN OUTPUT TRANSFORMER

When some emergency arises and you are
il desperate need of an output transformer
don’t worry. Just dig up an old power
transiormer ‘and connect it according to the
diagram,

This output transformer may be used as
a push-pull output or a driver for either
single or push-pull stages. In the latter
case, the 115-volt winding would be the
primary.

Bos \WEBs,
Greenville, S. C.

(Some queer matches may be obtained
from sucha transformer. It is recommend-
ed that for many voice coils it might be

- worth while to try the two filament wind-
' ings in series, comparing the results with

those when one is used.—Editor)

RECEIVER
- 4
ICROPHONE

KEY MICROPHONE |

OR

Q&7 AUDIO
TRANSFORMER

"A" BATTERY

12SQ7GT

SPEAKER
OF SET

’ é = Low
PLATE IMPEDANCE
= {VOICE COIL)
"
@0
HIGH
S IMPEDANCE
» (HEADPHONES,
= LINE,ETC))

cd to the cathode of the detector-amplifier
tube and the other to the diode plates. On
some sets it will be found easy to attach the
oscillator ‘across the volume control.
WiLriam McGekg,
Baltimore, Md.

PRINT TIMER

FFor photographic .and other uses, this
timer provides an accurate, dependable cir-
cuit to determine time intervals. With
switch in position 1 the tube acts as a diode,
charging candenser C. In position 2, the
negative bias (which cuts off plate current)
slowly leaks off and the relay opens.

The timing interval (during which the
relay is closed) is controlled by the 5 meg-
ohm potentiometer, increasing as the resist-
ance of the latter.

JounN YEAGER,
Lakewood, Ohio.

UNIQUE CODE DEVICE

I use a code practice set which requires
far less parts than most of the oscillators

- I have seen described in Radio-Craft. This

oscillator uses the principle of feedback
which all sound: men have to combat.

The picture explains everything. The
battery should be of the right voltage for
the microphone used. It can be plugged into
the phonograph jacks of the set. If the radio
has no phono jacks and is one*of the type
which use a diode-triode or diode-pentode

detector and first audio, it is easy to attach

the transformer secondary. One is connect-

RADIO-CRAFT
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des TELEVISION

[NEW EDITION
ND ELECTRONICS

NOW READY

AL S e B o LM o i g o i Y

38 BIG CHAPTERS
Easy to Read - Easy to Grasp - Easy to Apply

A home-study course—especially well
organized. The style is so interesting
you will read along without effort,
hardly realizing that you are actually
studying and taking in vital informa-
tion. Audels Radiomans Guide gives
you just the right amount of mathe-
matics required to cope with radio
problems successfully. You can solve,
with the aid of this extraordinary book,
practically
everyradioprob-
lem that comes

UN'QUE up. At your fin-
QUESTION  {7.0%C index
and for instant use.
ANSWER -
METHOD -2

i It gives you 1in
usable form :
pointers on radio, W& BEe::
including fre- S
quency modula-
tion, television,
. etc. Also valuable
. inside information
" for Aviators, Ma-
' rines, Commercial
- Operators and,
Technicians, Serv-
icemen and Stu-
dents.

! E ’ ‘&\\% ‘\Q»
| , - 3 O ot
| 1001 RADIO FACTS AND [FIGURES L WD e ¥ o
A Complete Library In One Book \ - WCE T gt
AUDELS RADIOMANS GUIDE gives authentic Princi| g% 2P T B
ples and Practices in Construction, Operation, Service)| \ &g« oﬁv‘?{\ e b .
and Repairs. Covers clearly and concisely radio funda-' $ ‘ i pO Wper®
# mentals—Ohm’s Law—Physics of sound as related to. A2 .“;’-\60
§ radio science—Measuring instruments—Power supply—- A § ‘;,"\59
! Resistors — Inductors — Condensers — Transformers an \
4 examples—Broadcasting stations—Radio Telephony—Re- L
| ceivers — Diagrams — Construction — Control Systems — v
|} Loundspeakers — Antennas — AutoRadio — Phonograph L y
|} Pick-ups—Public Address Systems—Aircraft and Marine COMPLETE s e
| Radio — Radio Compass — Beacons — Automatic Radio \ ccog’#"‘
|} Alarms—Short Wave—Coil Calculations—Testing—Cath- $ L W %
- J ode Ray Oscillographs — Static Eliminations — Trouble, paY A\ g
‘:'!ﬂ Pointers — Underwriter’s standards — Units and tables. gujy »
‘-'!;l 'REVIEW QUESTIONS—READY Reference Index. mo.\ | 4
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THE QUESTION BOX

WIRE-LINE INTERPHONE

Y,

& Wil you please furnish wme with a
diagram for an intercomnumicator (to work
with wire lines). | have o 2516, a 6F5 and
a 25Z5. Can these be used? 1| want an A.C.-
D.C. type—»M LI:.S., Girard, Ohio.

A. A simple three-tule intercommunica-
tor circuit is shown. While a 25L6 tube is in-
dicated, a 43 can be used equally well, if the
output transformers are matched to it. A
6C5 may be substituted {or the 6FS with
slight decrease in gain. By using a different
line resistor, 12-volt tubes, such as the
12SF5, 50L6 and 3575 can be used. The
line-cord resistor could then have a value
of 130 ohms.

20 20
= [430V 300V¥}-

e

SUPERHETERODYNE TUNER

I wish to have the hookup of a tuner
which can be used with a standard amplifier.
Tubes on hand are 65SK7, 6K8. 65K7, and
6507, and 1 would like to use them in that
order as R.F., miver, I.F. and detector. [
have a set of standard superheterodyne coils
and L.F. transformers—E.W.B., Cleveland,
Ohio.

A.

This circuit should give excellent results
both as to sensitivity and selectivity. If extra
fidelity 1s required, variable-selectivity I.F.
transformers may be used, and the 250,000-
ohm resistor in the detector plate circuit
replaced by a 100,000-ohm unit.

The schematic is printed herewith.

PHONOGRAPH OSCILLATOR

? I would like some information regard-
g the onc-tube 7OL7 phono oscillator de-
scribed i your 1944 RADIO-ELEC-
TRONIC REFERENCE ANNUAL, page
27. What type of coil should be wuscd?
Would an air core or adjustable.iron core
with @ maiched wvariable condenser work
properly? They state in the description that
the antenna and grid condenser are elimi-
nated by two loops of wire coupled to the
hot side of the grid coil. Just how should I
make such a connection?—W. K., Dover,

Oliio.

A.  The best coil is an old broadcast R.F.
type with avsmall primary. The primary is

used as the plate coil or tickler, and if it is

too big the set will produce a steady audio
howl. The condenser which tuned it across
the broadcast band is of course suitable,
though some constructors save space by us-
ing an adjustable mica padder of about 150
to 450 mmid. capacity,

The “coupling condensers” are turns of
insulated wire wound tightly over the end
of the grid coil. The ends of the turns are
usually wrapped around the standing part
to keep the turn tight, and the whole cov-
ered with coil cement. Should you not wish
to bother with these, ordinary mica -con-
densers (anything up to about 50 mmfd.)
can be used with no noticeable difference in
results.

A COUPLING ‘PROPOSITION

® I have never seen or heard of a
method of resistance coupling the output
tubes of an amplifier to the woice coil of a
speaker. Why not? Won't it work? If it will
work, why 1s1°t it used? Wouldn’t it provide
better quality of reproduction than output
transformer coupling? A specific cxample is
the diagram here shown.—F.C.1)., Pipers-
wille, Penna.

A. The system you show will work, but
not on an 8-ohm voice coil. A somewhat
similar method has in fact been used on old
high-impedance magnetic speakers. The
reason it will not work here is that the
‘output impedance of the tube circuit is so
high that little current will flow, and the
voice-coil impedance is so low that a large
current is required for any amount of power.
This is what is meant by “speaker match-
ing.” Since power is volts x amperes, a very
low load impedance may pass the current
with such a low voltage drop that the prod-

If constructed with va-

riable band width in-

transformers, this tun-
er will give excellent

250,000

$0,000Q

results with a high-
fidelity amplifier. An
independent power
pack should be used
for greater stability.

Ci Cc2 C3-

GANG CONDENSER
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termediate - frequency °

uct of Volts and amperes is practically zero.
A very high impedance causes a high volt-
age drop but may pass so little current that
the product is again near zero. It can be
shown very easily that maximum power
transfer exists when the load impedance is
equal to that of the driving source—in this
case the amplifier's output tubes. Voice
coil currents in an 8-ohm cof are like-
ly to run over an ampere. The current
n this circuit would be only a few milliam-
peres. If you have a high-impedance mag-
netic speaker, this few milliamperes might
produce enough power (W = I?R) to make
the circuit usable. A complete treatment of
this problem was given in the article “Out-~ .
put Transformers” in the September, 1943
issue.

2-INPUT PREAMPLIFIER

@® [ would like to have a diagram for a
preamplifier with two inputs, so that I can
use two microphones, or phonograph and
microphone, or both together, in connection
with an_ ordinary amplifier—T.J.R., Su-
perior, Wisc.

A. The three-tube preamplifier shown
should fill your specifications. The 6F5's
will give considerable gain. It will be much
better if the amplifier is operated with its
own power supply, rather than being hooked
to that of the larger amplifier. In the latter
case hum and feedback are likely to be very
troublesome. As in all low-signal-input am-
plifiers, shielding may be necessary to pre-
vent hum pickup, and the power supply
should be very carefully filtered.

If phonograph amplification is too great
even with the volume control at a fraction
of its full setting, distortion is likely to oc-
cur, In such a case, the phonograph input
may be made right across one of the vol-
ume controls,

?

? SMEQ
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UP TO DATE OF
GOVERNMENT

SHUT-DOWN
APRIL 42

The Set You are
Looking For Is Here!

This Radio Circuit Manual has more listings than any
other publication of its kind. Check for yourself on
such makes as Lafayette, Emerson, Pilot, Philco, RCA,
Qtewart Warner. If time really means money to you
then this completeness will save you many times the
cost of the book. It is the greatest time-saver you can
buy today.

No fumbling arcund ! No turning over to another page!
The big roomy pages of the Radio Circuit Manual
contain everything on a single page. You will see not
only schematics, but quick reference IF spot, parts
lists, dial stringing, diagrams, tuning range and data,
tube locations, voltage charts, trimmer locations, push
button, set-ups, alignment notes and procedures, record
changer details, etc.

THE ONLY EDITED MANUAL PUBLISHED!

The diagrams are perfect. Every one was checked and
, rechecked to make sure of it. The printing is clear and
¥ distinct. It’s a pleasure to use this manual.

The index is another feature you’ll like. At a glance you
can tell whether a model is the same as another. No
hunting back and forth . . . it’s right there. Big read-
able type numbers and model numbers help to spot
quickly what you want.

|

Special charts on tube and bat-
tery interchangeability, lights,
ohms law, color codes; also a
special article on “The Meth-
ods of Substitution” by F. L.
Sprayberry, to make your war-
time service job easier.

If you like your service manual

LIMITED NUMBER OF
1941 MANUALS LEFT

Our 1941 RADIO CIR-
CUIT MANUAL — the
first we cver issued—
proved so popular that
we cleared out most of
them in a short time not-
withstanding a large
printing. However, dur-
ing a recent inventory,
we discovered a small

number still on hand

—_—= — : Everything relat- " TY) —— which we are. disposing
= e = ing to a model is H:)tll,acna(ily fgéllrbnhO?g Sol%afte(g;;ll?t of qduickly. Thits should be
—_——— == T T e 4 i 200 news to anyone
B — " e ————— onua single page. y g 4 y who failed to get the
., J = == Mighty Handy! and store in small space . .- if 1941 edition. After all,
= FE = you like a book that lies open || B"Y. \iea Tioday, “and
= $ l o == ,00 fectoached flat so you don’t constantly || the 1942 edition wont
e T = ReELaPecee h h 2 i earlier models. The price -
= - p——— & PaEcs. The actual lose t & place g t en you WIH of the 1941 edition is the
= == page size is 10x certainly appreciate the Radio same as 1942 . . . only
= EACH = i Circuit Manual. e
.7'-7'-----------------------’-—-_-—--------------.-d-----------'-----.--------;i--'------------v‘
e U th l p = §5A€VCIEA§T l;UBLl%ATl?{Ns, ;Ng 3 :
Ty H i on = es roadway, New York 7, N. X,
: se is SImp e coyp or = Gentlemgn: Rslﬁ)h tohme by return mail, the RADIO CIRCUIT MANUAL ordered below, which I understand :
- z g = is priced at each.
1 ordering the 1941 and 1942 = N 0 1941 Edition O 1942 Edition 1
[ £ ]Iner:]cllose r:alméugnﬁc to the amount of $.......... :
1 Radio Circuit manuals. E ek iR '
1._ E NAMO o everonenreonamansosnessnasonecs e I R SR LI L :
| » % AQGTEES o vsvovooesoccnotssatssraooans ¥ bR S P e o A A :
S CHy oieeeeecieriasaniiniiieii sttt Dist. No., If any........ State....ceenerss :

).4_‘. (If remittance is cnclosed, send in form of check or money order; register your letter if you send cash)
----_------4--4-------r-4---_-:-----------‘----------------------------------------------5!
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ELECTRICITY

o jo‘z Radio and
Electronic -ﬂp,a/icatioml

ONAN ELECTRIC GENERATING
PLANTS supply reliable, economical
electric service for electronies appli-
cations as well as for scores of gen-

eral

Driven by Onan-built, 4-cycle gasoline

uses.

these

POWIR AND LIGHT FOR IVIRY NIID

Models range from
350 to 35,000 watts.
A.C. types from 115
to 660 volts; 50, 60,
180 cycles, single or
three-phase; 400, 500,

engines, power units are of and 800 cycle, single

single-unit, compact design and sturdy phase; also special

consiruction. Suitable for mobile, sta- frequencies.

tionary or emergency service. D.C. types range
from 6 to 4000 volts.
Dual voltage types

available,
engineering assist-
ance or detailed lit-
erature,

Write for

Over 200,000
in service

D. W. ONAN & SONS

Model Shoun
18 from W2C
series, 2 and
3-KW, 60-cy-
cle, 115 wolt;
powered by
waler - cooled;
2-cylinder en-
gine.

2410 Royalston Ave.,
Minneapolis 5, Minn.

LEARNtricity
c In Shops of Coyne
. .. 'Learn by Doing' in 12 weeks,

in big shops of Coyne—Not by corres-

pondence. Earn while learning, Indus-

trial Electronics, no extra cost. Free em-
ployment service after graduation. Askfor details

of ‘‘Pay-After-Graduation'’ plan and free book,
COYNE ELECTRICAL SCHOOL Dept. %4-78,
500 South Paulina Street - - Chicago 12, linnois

Guaranteed Rebuilt Radio

VIBRATORS—$1.00 ea.

Send old vibrator. For very prompt delivery, enclose
romittance and return postage. We rebuild any make
or kind of vibrator or relay. Vibrator packs rebuilt
also. Send your old vibrator to

BEST VIBRATOR CO., Box 5802-Z, Cleveland I, O,

Choosethe CANNON BALL
7 N\ HEADSET
You Like Best

Rugged construction.
Inside or outside ter-
minals. Sensitive.
Clear tone. Depend-
able quality. Headset
Headquarters guaran-

. tees satisfaction.
Cloney, thetr ef- Wyite for folder R-12.

C.F. CANNON COMPANY
SPRINGWATER, N. Y.

omplete HOME-STUDY
ourses and eelf -instruction

ks, slightly used, Rented,
1d .‘oxg!mnged. Allsu_t‘u%etn.

g
ald for used courses. Fallde-
3492 -pageillustrated bare
@ain catalog Free, Write noy.
ept. 2-39, Chicago 4, 111,
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Deprived of the use of both hands and
feet by infantile paralysis at the age of
three, Thelma May of El Campo, Texas,
refuses to let that handicap get in the way
of a successful career. Dependent on her
teeth to do most of the things other people
need both hands for, she has not only carved
out a moderately prosperous small busi-
ness for herself, but is able to enjoy her
radio when the day’s work is done.

The receiver is placed on a shelf hinged
to the wall, so that it can be swung out
over the bed at night. Tuning is done with
the stick, as shown. “Manipulating” the
radio with the strings and the stick, Miss

May is able to draw-it out into operating
position, turn it on or off and tune in her
favorite stations. Other strings operate the
clectric fan and lock or unlock the door. In
the winter still another one turns an elec-
tric heater on or off. The irons serve as
convenient weights,

Starting as salesman, Miss May is now
the owner of a small mattress factory, and
also operates a magazine subscription
agency. As far as is known, radio is her
favorite hobby, though she is also a movie-
fan, and “was lucky enough,” as she says,

-to win her present bedroomi suite at a

local picture show.

GRIDIRON RADIO INTERCOMMUNICATOR

With this newly-patented
device the future football
coach will be able to in-
struct his players in true
military style. The helmet
proper is shown at left,
the ear protector being
provided with an ear-
phone. In the rear is an
elongated pocket struc-
ture, to accommodate a
portable short-wave re-
ceiver. For protection
against shocks the pocket
structure is constructed of
heavy leather, with a light
resilient lining, and a
thick rubber sponge liner.
Use of this instrument by
the captain on the foot-
ball field should do much
to speed up the game by
providing direct commu-
nication between him and
the coach at all times.

SHORT WARVE
RADIO RECE/VER
IN POCKET

IN HELVIET

EAR PHONE /
® ': o /
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PLAN

YOUR PLANT DRIVE NOW!

Good organization will be needed to-sell the 6th. The task of raising the huge sum required will be
the most difficult ever asked of Industry. As each new military success brings us closer to Victory, the
public naturally will feel that the urgency of war financing is lessened—whereas it isn't. So organize
now to prevent a letdown on the home-front from causing a letdown on the fighting front. Build your
plant’s payroll campaign around this fighting 8-Point Plan. You don't have to wait for the official Drive

to start — swing into action NOW!

] BOND COMMITTEE—Appoint a 6th War Loan Bond
Committee from labor, management and each represent-
ative group of the firm. (

TEAM CAPTA;INS—Select a team captain, for each
10 workers, from men and women on the payroll—but
not in a supervisory capacity. Returned veterans make

most effective captains.

3 QUOTA—Set a quota for each department and each
employee.
MEETING OF CAPTAINS—Give a powerful presen-
tation of the importance of the work assigned to them.

Instruct them in sales procedure. Have them carefully
study the Treasury Booklet, Getting the Order.

5 ASSICNMENTS — Assign responsibilities for:

> (a) Music, speeches and announcemeats of the opening
rally.

-

{b) f’rz-drlve letter to employees from management and
abor.

{c) CompefP®ive progress boards.

(d) Meeting schedules, etc.

6 CARD FOR EACH WORKER-—Dignify each personal
approach with a pledge, order, or authorization card
made out in the name of each worker. Provide for a
cash purchase or installment pledge. Instruct each cap-
tain to put a pencil notation on the card to indicate the
subscription he expects to solicit from each worker.

7 RESOLICITATION—People don’t mind being asked
to buy more than once. Resolicit each employee toward
the end of the drive in a fast mop-up campaign, Call
upon your State Payroll Chairman; he’s ready with a
fully detailed plan—NOW!

8 ADVERTISE THE DRIVE—Use all possible space in
the regular media you employ to tell the War Bond story,

" The Treasury Department acknowledges with appreciation the publication of this message by

RADIO-CRAFT

Py, : Www.americanradjohimn_._..,_...._“ =
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SLIDERULE,

SCREWDRIVER

» « » Which will YOU be
using 2 years from now?

L e

Add CRE! Technical Training to Your
Present Experience — Then Get That
BETTER Radio Job You Want!

Thousands of new men have joined the
ranks of the radio industry for the duration.
But after the war, even more thousands
will return from the armed forces. War
production will settle down to supplying
civilian needs, Where will you fit into this
picture?

If you are wise, you will look ahead and
prepare for the good-paying jobs in radio-
electronics and industrial electronics. Every
man in radio today has the opportunity to
sce the amazing developments that are tak-
ing place, as well as the unlimited oppor-
tunities avatlable to men with modern tech-
nical training.

It is up to you to decide if you will be a
“screwdriver” mechanic or a real technician
in a responsible engineering position.

CREI can help you prepare by providing
you with a proven program of home study
training that will increase your technical
ability and equip you to advance to the
better-paying radio jobs that offer security
and opportunity. The facts about CREI and
what it can do for you are printed in a
36-page booklet. It is well worth your read-
ing. Send for it today.

® WRITE FOR NEW, FREE 36-PAGE BOOKLET

If you have had professional or
amateur radio experience and want
to make more money—let us help
you qualify for a better radio job.
TELL US ABOUT YOURSELF, so
we can intelligently plan a course
best suited for your needs.—PLEASE
STATE BRIEFLY YOUR BACK-
GROUND OF EXPERIENCE, ED-
UCATION AND PRESENT POSI-
TION.

CAPITOL RADIO

ENGINEERING INSTITUTE

Home Study Courses in Practical Radio-
Electronice Engineering for Profes-
sional Self-Improvement

Dept. RC-12, 3224 — 16th Street, N. W.

WASHINGTON 10, D, C.
Contractors to U.S. Navy—U.S. Coast Guard—
Canadian Broadcasting Corp.—Producers of
Well-trained Technical Radiomen for Industry
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SPEECH AMPLIFIER DESIGN

e LI T T

voltage appearing across it. This voltage
has the cffect of reducing the gain of the
low f{requencies. This unnecessary reduc-
tion of the bass notes may be prevented
by employing a cathode by-pass cordenser
suthciently large to have a very small re-
actance at the lowest Irequencies to be
amplified.

Those who have thie occasion to huild or
use a high-gain amplifier will at some time
run into internal feedback, which will be
manifested in the form of uncontrolled os-
cillations and motorboating, caused by re-
generation within the circuits. This prob-
lem is most common when a common plate
voltage supply is used. The final stage of
the amplifier will develop an alternating
current voltage between the -plate of the
tube and the ground. From Fig. 2 we sec
that when the voltage is measured from
the plate and ground, a portion of this
voltage appears across the output of the
power supply. The reason for this voltage
drop is that the filter condensers of the
power supply seldom have sufficient ca-
pacity to have negligible reactance. There-
fore the alternating voltage will also ap-
pear across the plate supply of the other
tubes in the amplifier. In each case when
the alternating voltage is placed on the
plate of a tube, it is transferred to the
grid of the following stage. Thus inter-
nal feedback is generated within the am-
plifier. Perhaps a better understanding
of this phenomenon will be gained from a
study of Fig. 2.

Suppression of regeneration in the am-
plifier stages may be accomplished by in-
serting an additional resistor in series with
the supply voltage and the plate loading
resistor. A large-capacitance condenser is
placed between the junction of the two
resistors and the ground. The feed-back
voltage from the last audio stage will ap-

(Continued from page 154)

e o

pear across the resistar which we have
added to the circuit. This resistor is known
as the decoupling resistor. The condenser
serves two purposes. First, it by-passes the
unwanted voltage to ground. Second, it
serves to furnish additional filtering for the
plate voltage of each stage, thus reducing
residual hum which may be present due to
insufficient filtering in the power supply.
See Fig. 3.
The value of the decoupling resistor Rq
may be determined from the equation
d
Ra = — X 1,000
n
where
R4 = decoupling resistor, in ohms
I. = total plate current, in milliamperes
Es = maximum allowable voltage -drop
across Ra
When selecting the tube line-up for your
speech amplifier, it is. common to employ

a pentode. tube in the first stage, due to .

the very low input voltage which is often
encountered there. It is seldom necessary ‘to
use two pentode stages in cascade because
such high amplification concentrated in -the
first stages of an amplifier will often cause
dynamic instability. Whenever using pen-
tode tubes, care should be taken to see that
the screen grid voltage is kept at the cor-
rect value. This voltage may best be ob-
tained from a voltage divider across -the
power supply output. The screen should be
sufficiently by-passed to keep it always at
zero potential with respect to audio volt-
ages.

It is well to bear in mind that the first
two stages of a high gain amplifier should
be completely shielded. The grid leads ‘of
these stages should, in addition be as short
as possible. The time spent in careful work-
manship will fully repay you for your ef-
forts by giving trouble free operation.

British Combine Photo

On this ship, built in @ Canadian yard, are young seamen who have been torpedoed twice

since war began. With them are veterans from the days of sailing ships. During this voyage
temperature dropped so low ship's water froze, hawsers became unmanageab.le becja_qse-_.gf- g
ice-coating. In the radio-room, Operator Art Sim, bracing himself against the rolling 5f_ﬂ_1§ ship
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STRANGER

A 18.430 megacycles
heard at various times from 11:55
. am to 12:34 pm when they are

usually signing off. The program when
heard here was music with a girl singing and
announcements being made by a man. There
were no identifying announcements.

The QRM has been brought to mind on
the frequencies used by the United States
Bureau of Standards, particularly the 5 and

is being heard on
and has been

Edited by ELMER R. FULLER

10 megacycle spots. Sometimes it is almost
impossible to pull in WWV and then it is
mixed up with other stations. It seems as
though these spots could be reserved for

this purpose.

It is hoped that by the time that you
read this, the Listening Post Certificates
will be in the mail and on their way to our
observers. We could still use more reports,
and any number of ohservers is not enough.

World-Wide Station List

The more reports we have, the better chance
we have of keeping the station list accurate
and up-to-date. If you know of any cor-
rections that should be made, let us know
about them. This is the only way in which
we can keep this station list in order and
corrected. Send vyour correspondence to
Elmer R. Fuller, ¢/o Radio-Craft, 25 West
Broadway, New York City, 7.

Schedules below are Eastern War Time.

WCBN

7:30 pm to 2 am.

NEW YORK CITY; European beam,
2:15 to 4 am.

STOCKHOLM, SWEDEN; 2:30 to
5:15 pm.. ;

for

>

DECEMBER,

1944

(ORPORATION OF

AMERICA

INSULINE BUILDING - LONG ISLAND CITY, N.Y.

In writing advertiser, please mention RADIO-CRAFT

www amaricanfadion SRR L o b L

Me. Call Location and Schedule Mec. Call Location and Schedule Mec. Call Location and Schedule
2500 WwyY WASHINGTON, D. C.; U.’S. Bu- 6.070 CFRX TORONTO, CANADA; Sundays, 91| 6.100 XGAW JAPANESE CONTROLLED CHINA;
reau of Standards; evenings only. am to midnight: Monday to Fri- | to 1:30 am irregular.

B . 2.880 GRC LONDON, ENGLAND; 10 pm to | day, 7:30 am to 12:05 am; Sat- 6.105 HJFB MANIZALES, COLOMBIA.

% e h 1T urday, 7:30 am to 12:45 am. 6110 GSL LONDON, ENGLAND; .North
3.450 YVIRB CUMAI?A, VYENEZUELA. 6.080 CKFX VANCOUVER, CANADA. American beam, 8 pm to 12:45
3.500 YVSRX CARACAS, VENEZUELA; sked not || 6.080 WLWK CINCINNATI, OHIO; European am.

known. beam, 12:15 to 2:30 am; West || 6.120 WOOC NEW YORK CITY; European beam,
3.500 COCX HAYANA, CUBA: heard evenings. South America beam, 8:30 pm to 9:30 pm to 3:30 am.
4.107 HCJB QUITO, ECUADOR. mldmghf. . §.12 XEUZ MEXICO CITY, MEXICO; heard
4.700 ZOQI KINGSTON, JAMAICA; Sunday, || 6.090 CBFW VERCHERES, CANADA; daily, 7:30 before midnight.
4:15 to &:55 pm; daily, 6:15 to am to [1:30 pm. 6.120 WCRC NEW YORK CITY; European beam,
7:15 pm. 6.090 ZNS2 NASSAU, BAHAMAS. 12:15 to 2:45 am.
4.75 YVIRY MARACAIBO, YENEZUELA. 6.095 OAX4H LIMA, PERU. 6.120 LRXI BUENOS AIRES, ARGENTINA.
4.76 YV4RO VALENCIA, YENEZUELA. 6.098 ZRK CAPETOWN, SOUTH AFRICA; || 6.130 JZH4 TOKYO, JAPAN: Il am to 2:40
’ 4.765 HJIFB MANIZALES, COLOMSBIA. heard at 10:30 pm. pm.
4.77  YVIRY CORO, YENEZUELA. 6.100 WNRA NEW YORK CITY; European beam, || 6.130 COCD HAVANA, CUBA.
4.785 HJAB BARRANQUILLA', COLOMBIA; 11:45 pm to 2 am. 6.130 .CHNX HALIFAX, NOVA SCOTIA; Sun-
heard at 8:30 pm. 6.100 VPD2 SUYA, FIJI ISLANDS; | to- 3 am. days, 8 am to 6:55 pm; Monday
479 YV6RU  BOLIVAR, YENEZUELA. 6100 KROJ  'LOS ANGELES, CALIFORNIA; Or- :
4830 YV2RN  SAN CRISTOBAL, VENEZUELA; iental beam, midnight to 3:45 am. (Continued on page 192)
heard at 8:30 pm.
4,895 YDP3 SOERABAYA, NETHERLANDS IN-
DIES: heard at 8:45 pm. B -
4.92 YV5RN CA.RACASHVENlEZUELA: late eve- e ” 3 ) £
nings and early am. . - & g / H
4965 HJAE  CARTAGENA, COLOMBIA; heard i T}lough we're all absgrbed in
3 . ot 830 o ENEZUELA . vital war work, let's give some |
{39 YVIRN  BARQUISIMETO, ‘1 B y K o thought to the future. Do a smart 4
5.000 WWV WASHINGTON, D. C.; U. S. Bu- e e thing now get thoroughl
_ reau of Standardss inted t
5000 HJCA  BOGOTA, COLOMBIA; evenings. acquainieds wi
5.145 PMY BADF‘flE)SOEhNG,d N{Egl:lsERLANDS IN- Insuhne s vast line
; heard a 45 pm. P o ¢ L .
350 DA TRU;’\IH)\OWBPC%R%UTCH GUIANA ' %f Rc? dxc;-Elecgotrﬁc
5.75 PZX PAR R ] . \pt - . roduc e
5810 KRO  HONOLULU, 'HAWAII; news in 2 /’_\\ T sMan ‘ :
g'glcizsl}éifnis HONDURAS f N ] m%‘ § 1a pidagy
5.8975. HRN TEGU § - i i11its
598 — CAPETOWN, SOUTH AFRICA. S — R turing Facilities . . .
. 5335 PICI CURACAO," NETHERLANDS IN- These 2 bdoks tell
2.900 LRSI &J&&?SMResbﬁsﬁgrng(AﬁETH . the story. Write for
935 PJC2 TAD, A - : e -
ERLANDS WEST INDIES); Safur- : them now. <54
days only, 12 to 12:45 am. . ' > :
5.980 VONH ST. JOHNS, NEWFOUNDLAND.
5.9865 XGOA Ci}IUg‘lGKING. CHINA; 10 am to
45 pm.
6.000 ZOY A(|3CRA. GOLD COAST; 10 pm to
am.
6.005 VE9AI EDM?NTON. CANADA; midnight
to 2 am.
6.005 HPSK COLON, PANAMA; 8:30 to 9:30
pm.
6.005 CFCX MONTREAL, CANADA. Sunday,
. 7:30 am to midnight; Monday to
Saturday, 6:45 am to midnight.
- 6.007 ZRH JOHANNESBURG, SOUTH AFRI-
L ~ CA; midnight to 3 am except
= Saturdays.
5010 GRB LONDON, ENGLAND.
6.010 CJCX SYDNEY, NOYA SCOTIA; Monday ||
] to Friday, 7 to |l am;: Saturday,
6:45 to Il am: Sunday, 8 to Il %
am.
AFHQ . ALGIERS ALLIED RADIO. H
DXP BERLIN, GERMANY; _ evenings;
sometimes afternoons.
COBF HAYANA, CUBA.
— ALGIERS ALLIED RADIO; 4 to &
pm daily.
WRUW  BOSTON, MASS.; Centra! America
beam, 9:30 pm to 2 am.
GSA LONPON, ENGLAND. N
NEW YORK CITY; Mexican beam,
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BUSY RADIO
. TECHNICIANS SAID

“HERE’S THE WAY'
TO LEARN
RADIO RIGHT!”

"GHIRARDI
TEACHES IT TO YOU

EASIER  BETTER * FASTER
124 OUT OF 817! v imiiniteses

you want to find out what is the best Radio-Electronic Training
for YOU-—ask Radio-Electronic men! That was exactly our idea
when we went to a mixed group of 817 radio-electronic men,—a
group made up of instructors, students, repair men, radio-clec-
tronic experts in the armed forces and in big manufacturing
plants. We asked them to tell us exactly what they think of
various books and courses now being offered for the study of
Radio-Electronic fundamentals, NINE OUT OF TEN of these
men_wrote back that Alfred A. Ghirardi's RADIO PHYSICS
COURSE book is their choice as the best buy on the market—far
better than any other book or course they have ever secen. And,
as they explained-

When you want the facts

HERE ARE THEIR REASONS WHY:

“It's simple, clear way of thoroughly explaining every detail
makes it the most easily understood of all Radio-Electronic books
and courses. i

Especially designed for begi s!

“’It teaches Radio-Electronic fundamentals more quickly and more
interestingly than any other. No previous training required!

“It gives the most complete coverage of Radio and Electronic
subjects—all in one handy volume.

B LN -

“It is the most inexpensive, complete basic training available—
easily worth from $50 to $100 if you bought it as a course.”

TRAIN AT HOME—In Spare Time

Ghirardi's RADIO PHYSICS COURSE is tried and tested. It gives MAXT.
MUM training in MINIMUM time and al an absolute MINIMUM cost. You
learn at home¢ in spare time. You progress as fast as you want to. Ac-
tually Ghirardi's RADIO PHYSICS COURSE gives you the scope of 36
different courses in one—all packed Into an easy-to-follow 972-page book
with 508 clear illustrations, and 856 self-testing review questions.
You can understand every word of it without previous
training—-and you’ll be pleasantly surprised how casily
you'll master ‘the subjects that other books and
courses make seem very complieated. Our 5-day
Money Back Guarantee enables you to examine this
great book for five full days—and get every cent
pfr y&)ur money back if you're not more than sat-
isfied.

Let A. A. Ghirardi—Radio’s most widely-read
technical author—help you start your training
for a fascinating, profitable, wartime or peace-
time job in the vast new Radio-Electronics
fieid.

MAIL THIS COUPON NOW!

RADIO & TECHNICAL DIVISION l
Murray Hill Books, Inc. l

172

n't
Dent. RC-124, 232 Madison Ave., New York 16. N. Y. E’-EO feach you ’MDIO
D Rush me a copy of your big, 972.page RADIO PHYSICS ON’c -
COURSE BOOK. 1 am enclosing $5. ($5.50 foreign.) EASI u"dan'ema's
‘0 Send C.0.D. (in U.S.A. only) for 35 plus postage. ESs y FAS and h
5 ]
R P a oo g S COST ¢ s

COMPLETE ‘BASIC RADIO-ELECTRONIC TRAINING

ONLY 35
Complete

(Postpaid in the U.S.A.)

Easily worth
$50 if you
bought it as

a course

L5

NO OTHER COURSE
LIKE IT

There is no substitute for Ghirardi’s
RADIO PHYSICS COURSE — simply
because there isn't any other book or
course like it at any price. That's
FACT—not fiction—and backed up by
PROOF, not mere claims!

M. J. Turim of Brookiyn, N. Y.,
says: “I've read many Radio books
but have falled to find a more detalled,
thorough, and easy-to-understand hook
than Ghirardl’s Radio Physies Course.
It’s the best course on the subject
avallable today—ABSOLUTELY UN-
BEATABLE.”

J. R. Robertson, Jr., of Bessmer,
Ala., says: ‘““As simplified, completo
and understandable a Radioc-Electronic
Training_ Course as I have ever seen
AT ANY PRICE.”

ELECTRONICS, TOO!

And don’t forget, RADIO PHYS-
ICS COURSE does not end at teach-
ing you only Radio! The basic in-
struction you get from this big book
is your introduction to the vast, rapid-
Iy growing field of Electronics, too. It,
is your *‘Open Sesame!”’ to more
money and a better job in this amaz-
ing new indusiry you’ve heen reading
so much ghout.

Order your copy today. SEE

it. EXAMINE it for your-

self. Here is our GUAR-
ANTEE:

IN ONE BIG
VOLUME

J WWW.americairadiohistorv.com

i dition and color of surfaces as well. Shad-
| ow tolerance gages have also been devised
in which an enlarged silhouette of an ob-

| of secret applications of electronics that

L e e T L L T 1] M

INDUSTRIAL ELECTRONICS
(Continued from page 153)
S

LTI

be vibration tested, it is mounted in its
crankcase. One end of the shaft carries a
heavy flywheel while the. opposite end is
coupled to an electric motor, but through
a special equipment which converts the
amplified audio to an alternating advancing
and retarding force which varies the shaft's
irregular velocity at any specific frequency
within wide limits of power applications.
_The drive shaft carries an electrostatic
pickup device which provides a direct

| reading of the degree of tortion. When

properly employed, this equipment will pro-
vide the natural vibration period of any f
shaft tested. It has supplied many invaluable
design data in connection with crankshafts.

Many other high speed machinery parts
are tested by means of - electronic equip-
ment. Motor and generator armatures and
turbine rotors are now being checked very
quickly by means of quick vibration meas-
urement.

Fig. 6 shows a simplified diagram of the
procedure used in the turbine department
of the General Electric Co. A vibration
motor is operated against the turbine ro-
tor when it is at rest and a vibration de-
tector contacts the periphery of the rotor
through the medium of a rotor while the
former is in motion. A permanent record
of the performance is made.

In the testing procedure, the vibrating
force is applied to the turbine while it is
motionless. As-the frequency is varied over
a wide range, the amplitude of the wheel
varies and this is naturally increased to
a very high value whenever the basic
frequency of the vibrator force or its har-
monics coincide with one of the many
resonant frequencies of the turbine wheel.

The vyibration motor is energized by a
1000 volt-ampere amplifier driven by an
oscillator of variable frequency.

Vibration amplitude is detected by means
of a crystal and its associated equipment -
comprises an amplifier, cathode ray oscil-
lograph and a photoelectric recorder. |

In all probability hundreds of ingenious
applications of electronics remain un-
known to the engineering fraternity at
large for the simple reason that many ]
manufacturers who use such devicés—feel-
ing that competition would take undue ad-
vantage of their disclosures—have not pub-
licized their work.

One rarely hears of explosion-proof ,
photoelectric equipment for automatic ad- 1
justment of carburetors through a manome-
ter ‘tube. There is also an electronic dwell
timer for controlling presses during the
full pressure part of the stroke. Excellent
photoelectric monitoring has been devel-

oped and is in use for feeding powdered 3
fuel to-boilers. Phototubes have also been ‘1.'

successfully employed in the control of
special valve grinding machines used in
the automobile industry. This industry is
known to have made a large number of
special photoelectric devices. It is also
known that not all of these devices have been
publicized. )
The photoelectric tube has also become
very popular during the war in certain in-
spection jobs, relating not only to toler-
ance in reference to sizes but in the con-

ject is cast on a special screen.
One can only guess at the large number

have been made during the war. Clearly
many new and startling revelations will be

made after hostilities cease.

19
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* trol unit. Transported and operated in ve-

FM WINS ON ALL FRONTS

RAISE for FM’s role in the war con-

tinues to pour from the Signal Corps
whose chief, Major General Harry C.
Ingles, last Saturday presented ‘Major Ed-
win H. Armstrong, FM inventor, with the
first of his Certificates of Appreciation, an
award rating with the Army-Navy “E”

Through the courtesy of the Frequency
Modulation Bulletin we print a list of FM
radio receivers and transmitters on which
the War Department has permitted these
details to be published. Other FM apparat-
us, still on the restricted list, may also be
in use.

The Signal Corps_obtained special per-
mission from the War Department for
FMBI to publish certain detailed informa-
tion on some of its FM equipment. Among
the FM sets used by the Signal Corps are:

1. SCR-508—A short range, vehicular
I'M set. Armored Force Command set. Has
integral interphone amplifier. Principal com-
ponents : 1 transmitter, 2 receivers, 1 mount-
ing base, 1 vehicle antenna. Transportation :
vehicle.

2. SCR-509—A light weight, short range
FM set. Principal components: radio re-
ceiver and transmitter. Transportation: man
on foot or in any vehicle.

3. SCR-510—The same as SCR-509 ex- |

cept for the addition of vehicular compo-
nents. Short range frequency modulated
vehicular or ground radio set. May also be
used as short range Mobile Command set.
Principal components: receiver and trans-
mitter ; plate supply unit. Transported and
?perated in vehicle or carried by man o1
oot. .

4. SCR-528—Vehicular, short range, FM
transmitter and receiver. Principal compo-
nents: integral interphone transmitter; re-
ceiver ; mounting. Transportation and oper-
ation in vehicles.

5. SCR-538—Comprises one receiver and
a separate interphone amplifier. Same
mounting base is used as for SCR-508 and
528, permitting use of the components of
any of these sets. Principal components:
receiver ; interphone amplifier; mounting;
mast base. Transported and operated in
vehicles,

6. SCR-608—Vehicular set for opera-
tion by non-radio specialist. Permits com-
munication with the Armored Force. Re-
mote control. Principal components: radio
transmitter; radio receiver; mounting; re-
mote control unit. Transportation : vehicles.

7. SCR-609—A portable set capable of
. being carried in any vehicle of the TField
Artillery. Radio Sets SCR-609 and SCR-
610 are the same except for power supply.
SCR-609 uses batteries, SCR-610 is
equipped with a power supply to operate
from vehicular battery as well as self-con-
tained battery supply. Principal components:
receiver and transmitter ; case for batteries;
remote control unit. Transportation: Vehicle
or man pack.

8. SCR-610—A portable set, capable of
being carried in vehicle of Field Artillery,
also portable as one-man load. Operation
does not require radio specialists. Remote
controlled. Principal components: receiver
and transmitter; plate supply unit; mount-
ing ; remote control unit; case for batteries.
Transported and operated in vehicle or car- |
ried by man on foot. . b ;

0. SCR-628—For operation on voice by
persons who are not radio specialists. Prin-
cipal components: transmitter; receiver;

~ mounting ; antenna mast base; remote con-

hicles.
10. SCR-300—Walkie-Talkie described in

These GIIIIIAIIIIl

- Will help you to

- Diagnose, Locate and Repair
“Receiver Troubles Z2

ALFRED A, ®
GHIRARDI
—the man who
makes Radio

easy to
learn

New 3rd
Revised Edition

) 4:"_,. (Greatly Enlarged)
RADIO TROUBLESHOOTER'S

HANDBOOK

744 big pages. chock-full of just the kind of time.
saving, money-making, tabulated ant} charted serv.
icing data that servicemen are finding invaluable.

HERE'S HOW TO TEST A RADIO
IN 2 MINUTES or less!

Ghirardi’s RADIO TROUBLESHOOTER'S ITAND-
BOOK isn't a “'study book.”” It's an on-the-job

Ghirardi's Famous

MODERN RADIO SERVICING

The book that trains you gquickly to MAKE MORE MONEY
and get a bigger job ‘as a Radio.Electronic repair technician
BECAUSE it is by far the largest. finest, most easily under-
stood how-to-do it training course on the subject!

DECEMBER,

“Modern Radio Servicing’ is the onfy single, inexpensive book
that gives you a thorough training in the eonstruetion and
working of all types of test instruments; receiver trouble-shoot-
ing procedure; cireuit analysis; testing, vepair, and replacement
of individual receiver parts; installation; adjustments, main-
tenance; service shop management, ctc.

No other book can compare with this onc for complete, easily
understandable instruction on every phase of service work. °
recently finished a course in Radio Repair at one of the N. Y.
radio schools and all my learning at this school did mnot help
me to understand and repair radios as quickly as did this one
book. I made my money back on one job alone!” writes Henry
Miller of Brooklyn, N, Y.

Test Instruments—Troubleshooting—Repair

You, too, can get a thorough and practical working training
in Radio-Llectronic servicing from this famous Ghirardi book
—by yourself, in spare time at home—just as Mr. Miller and
thousands of others have done. Its 1300 pages and 706 illus-
trations help vou visualize every action. The 720 self-testing
review questions help you check your progress. Progress as fast
as you want to, It's the biggest servieing training bargain

you can buy anywhere. You

are protected
completely by or " . . . . . .

SPECIAL

MONEY- SAVING
COMBINATION

: OFFER!
Both books for only $9.50
{$10.50 foreign)

Enclosed find §

foreign).

A total of

f the world's m«
:gffi?a:d proﬁ?ab\e servicing

information!

Address

1944

L

i Americantadionid =

this amount plus postage (sent C.O.
fully satisfactory, I, may return books within 5
my money back.

O Special MONEY.SAVING COMBINATION — Both books
$9.50 ($10.50 foreign).

O RADIO TROUBLESHOOTER'S HANDBOOK,
O MODERN RADIO SERVICING, $5.

l City (and Dist. No.)

REPAIR ANY KIND OF RADIO EQUIPMENT

PREPARE FOR A BETTER JOB AS A RADIO-ELECTRONIC TECHNICIAN

data book to be referred to in your evervday work.
Tor example, don't waste your time on complicated
troubleshooting for every ailing receiver you are
called upon to repairt Flrst, look up its model
number in the Dbig ’Trouble Case History Section
of the Handbook which 1lsts common troubles and
their remedies for over 4,800 models of rccelvers
and record changers.

MAKE MORE MONEY!

Nine times out of ten the Handbook will give you
the exaect clue you need t0 repair a receiver at once
—often without any testing at all! Similarly, on
{ubes, parts, replacements, substitutions, color codes,
circuit alignment, auto radio, batteries, vibrators,
ballasts, grid bias reslstors, condensers, transform-
ers, tone controls, filters, ete., cte,, you get DAges
of quick-find, tabulated data to help do every repair
job better—AND A LOT FASTER! This big new
Handbhook that weighs over 4 pounds is yours to use
cvery day to make more money for only 5 complete
($5.30 foreign) and our Money Back Guaranteo
protects you. Order today!

5-DAY MONEY-BACK GUARANTEE
'MAIL THIS COUPON NOW!

RADIO & TECHNICAL DIV, of Murray Hill Books. Inc.,
Dopt. RC.124, 232 Madison Ave., New York 16, N. Y.

for books checked or, (] send C.0.D. for
D. in U.S.A. only), 1If not
days and receive

$5. ($5.50

($5.50 foreign).
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PORTABLE POWER PROBLEMS

THIS MONTH—G-E MODEL “B” ELECTROCARDIOGRAPH

HIGH SENSITIVITY and standardized operation characterizes the General Electric Model
“B’” Electrocardiograph which assists doctors in quickly establishing accurate diagnosis
and prognosis of heart conditions. A true photographic record of minute changes in

o heart potential waves is given by this remarkable light-
weight, battery-powered instrument. As a result, it
quickly and economically makes available information
that would otherwise be very difficult to obtain.

BATTERY COMPARTMENT houses the power heart of the
G-E Model “B” Electrocardiograph (Burgess ‘““A’’ and
‘““‘B’’ batteries are standard equipment.) General
Electric descriptive literature emphasizes that ‘““batter=
ies provide the most dependable source
of power — always smooth.”’ Battery
power assures operation anywhere — inde-

Y pendent of commercial electric supply.
R Burgess engineers are constantly adapting
'“ special-purpose batteries for special com-
mercial and industrial requirements. Let
them solve your portable power problems.
Free 80-page Engineering Manual. 25 charts, 36 data tables and 31 descrip-
tive pages on characteristics of dry batteries. Tabbed for ready reference. §
Write Dept. C-4 for free copy. Burgess Battery Co., Freeport, Illinois.

BoL

| BURGESS BATTERIES

LUlllllllIIIIC2lIlmlIlIIIIIHIIIIlIlllIIIlIIIIIIIII]IIlIIIII!IIIIllIIIIiI| HUTEEAIE AN LR RLARSATOARY

11-TUBE SUPERHETERODYNE

(Continued from page 156) -
e e

plication at the 1.F. threshold. \

And that brings us to the double-diode,
6H6. The tie-in here is on a share-the-
work basis. Each diode specializes. The
first diode-cathode does the detecting. The
second diode-cathode does the A.V.C. and
indicator-tube biasing. :

You will notice that the connections are
identical with delayed A.V.C. circuit, ex-
cépt there is no delay voltage. The return
is to cathode potential. Now if we substi-
tute a diode-pentode here—a 6SQ7, says—
we should have a delay represented roughly
by the cathode bias on such tube, But [
HAD a 6H6 and do not care for delayed
A.V.C. with remote cut-off tubes. .

This arrangement reduces diode shunting

1.

\Special Introductory Offer 39{.
(TO-DEALERS ONLY—IN LOTS OF 6 OR OVSR)[
® Plays 4M Records without changing
® Better Tone Reproduction
® Help Reduce Background Hiss
® Longer Record Life

FFADA OF NEW YORK
928 BROADWAY NEW YORKION.Y.
Largs Stock of Replacement Parts and Cabinets
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and cuts down diode distortion by about
20%. This is no trifle, because 6V6's are
in the power stage, and they have enough
distortion of their own, This arrangement
also permits attaching the grid of the 6C5
direct to the A.V.C. line.

The first audio stage is occupied by a
6CS5. If we were using a diode-pentode in
the second detector stage, we should not
need the 6C5 at all, but feed the output
directly into the phase inverter. If we re-
place the 6N7 with a 6SC7, we could. use a
O6R7 for a second detector and leave out
the extra 6C5. But in either case we should
have to worry about motor-boating, which
is a weakness of high-gain high-mu am- *
plifiers. So I used the 6C5.

The phase inversion method used is old-
fashioned, but this is-not so tricky as either
the paraphase system or the balanced
cathode-bias method. This set needs no in-
verse feedback, as both diode and harmonic
distortion has been reduced to a negligible
value by other means: by isolation of A.V.C.
and tuning eye from the detector diode-
cathode, and by that shunt filter from plate
to plate of the 6V6's.

The push-pull output is conventional ex-
cept for the tone balance filtey mentioned
earlier. Its impedance is 180 ‘degrees out

of phase with the impedance of the output

secondary, and if calculated properly, will
provide a level tone response, speaking in
terms of volume, from 400 cycles to 10,000
cycles, with little variation on lower or
higher audio frequencies.

It performs this miracle with no dim-
inution -in the volume impressed on the
voice coil, as happens with inverse feedback,
and -serves ‘as an automatic tone control,

‘It acts as an absorptive filter on over-

modulation, smoothing it out and feeding
it back to the output. The effect is very
much the same as that of inverse feedback
on distortion, and as a well-regulated man-
ually operated tone control on tone balance,

The filter is made by taking a wire-wound .,
resistor of large enough dissipation value
—11% times the watt-output rating of one
tube will do—of a resistance value equal
to 1.3 times the plate resistance of the out- l
put. Connect this resistor by soldering to
a .05 Mid. condenser with ample voltage
margin—say, 000-volt working voltage.
Ii there is push-pull or phase-inversion out-
put, solder the open ends of the filter to
the plate terminals of the two tubes. If
there is one tube in the output, connect
the filter between plate and screen terminals
of the tube—in other words, connect the
filter directly across the primary of the
speaker transformer.

I used choke input in the power pack for i
|}

b i iy

twe recasons. I had come by two chokes
intended for small transmitter use capable
of doing the job, and I had acquired a
Hi-Fidelity P.M. 12-in. speaker which had
been stored away for several years. The
second reason was that I like the voltage
regulation choke input gives, in spite of
the 75-volt drop, which is about what the
average speaker field gives you, and with -
the transformer and speaker I had, I needed
the drop to get the voltage down to a
usable value. 1

All amplifier plate voltages are 'the same
—250 measured at the socket. The oscil-
lator plate voltage may range from 75 to 87
unless you have a special transformer. This
volfage, in any event, must be taken off
through a separate filter. Likewise the volt-
age for terminal 4 on the convertor (Hx.
G2-G4). The voltage here should be 100.

Other screen voltages are 100 except in
the output. Here the screens také 250 dir
from the power potential, while the pla
get the same less the drop in the output
transformer primary. a _ 4 CaauSEE
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AUTOMATIC CHANGERS
(Continued from page 152)

il

as the “Ncedle Landing Place.” This action
is generally accomplished by an adjustable
stop lever which 1s placed in the way of
the arm activating the pickup in order to
limit the motion of its trip toward the rec-
ord. The stop level comes into position just
before the arrival of the pickup arm at
the record and is retracted as soon as the
pickup is lowered to the surface. The pick-
up is thereafter frce to follow the record
grooves until it reaches the cccentric groove
again.

Since it is necessary for all phonograph
mechanisms to accommodate both 10-inch
and 12-inch records, a manual push but-
ton is usually provnded to place onc of two
available stops into opecrating position or,
in some cases, to vary the lever’s length by
sliding the fulcrum’s position. Either meth-
od changes the needle landing-place, but in
the latter case adjustments of the 12-inch
position may be dependent on previous ad-
justments made on the 10-inch position
or vice versa. This must be borne in mind
when attempting to make service adjust-
ments on any machine. Refer to service
date on the particular type being adjusted
and follow the exact procedure described
or it may be difficult to make one adjust-
ment without throwing the other one off.

Since, on most record changers, it is
necessary to press a button in order to
change the needle landing place, it is ap-
parent that, although they can accommo-

*  date a stack of 10-inch records or a stack of

» 12-inch records, they cannot play through a
stack of 10-inch and 12-inch records mixed
unless there is someone present to push
the button when a record of different size
comes into playing position. This necessity
would nullify the automatic feature when
mixed records were to he played.

A record changer designed to handle
mixed records is ordinarily arranged so
that the push button may be set for 10-inch
records. Then, whenever a 12-inch record
is released, the needle landing place ad-
justment changes temporarily to its posi-
tion for playing a 12-inch record, return-
ing to the 10-inch position as soon as the
“change cycle” is completed. If the succeed-
ing record is of the 10-inch size the adjust-
ment will then be correct. If the succeeding
record is of the 12-inch size, the adjustment
will again execute the temporary change-
over, The operation is shown in Fig. 6

A. The arm a effects the temporaty
changeover of the needle landing place. It

. is not disturbed by a 10-inch record.

B. A 12-inch record extends farther off
the side of the turntable and, when it is
released, strikes the arm, a, which causes
the adjustment lever to be activated.

C. As soon as the needle has engaged the
record groove, the arm is reset to its origi-
nal position by the main cam wheel.

Due to the fact that the previous dia-
- grams were, for the most part, theoretical
and did not represent any particular make
of machme, a representative type of record
- changer is shown in this article. The parts
~ are labelled to correspond with the ele-
- ments described in this paper.

®
CORRECTION

An error in the diagram of the “Feour-In-
'1,~2~ receiver, printed on page 616 of the
uly mue, resulted in transposing the cath-
. the 25A7. The rectifier cathode

d mperlysgo to pin 1 and the pentode

DC VOLTAGE . .

tiplier.)
AC VOLTAGE . . .

DC CURRENT . .

With this new, compact unit which fits
into the spare compartment and con-
nects into the ohmmeter circuit with a
pair of leads, Model 785 now provides
for resistance measurements up to a
value of 900 megohms. Thus the broad
range coverage of this versatile main-
tenance tool now is as follows:

. 0-1/10/50/200/500/
1000 volts — 20,000 ohms per volt.
(*5000 volt range with external mul-

0-5/15/30/150/300/
750 volts — 1000 ohms per volt.

. 0-50 microamperes,
1/10/100 milliamperes, 1 ampere and

WESTON Instruments

WESTON MODEL 785
INDUSTRIAL
CIRCUIT TESTER!

Tests Insulation
and Cable Cover-
ing Resistance
Values as Well!

10 amperes (*ranges above 10 am-
peres with external shunts).

AC CURRENT . . . self-contained ranges
0-.5/1/5/10 amperes (*higher ranges
with an external current transformer).

RESISTANCE . . . 0-3000, 0-30,000,
0-300,000 ohms, 0-3 megohms, 0 to
30 megohms (self-contained batter-
ies). 0-900 megohms (*with compact
Model 792 Resistance Tester shown
in illustration).

*Extra equipment on special order.

For complete facts on Model 785 write
Weston Electrical Instrument Corp.,
599 Frelinghuysen Ave., Newark, N. J.

HALLICRAFTERS *

COMPLETE
STOCKS

I have in stock NC-
200s $174.50 complete
and some Hallicraft-
ers receivers available
for immediate deliv-
ery on priority and
the following parts
without priority: me-

ter rectifiers $1.95,
transmitting tubes,
transformers, resist-

ors, condensers, pan-

els, chassis, etc. Your

orders and inquiries
invited.

HALLICRAFTERS

RECEIVER HEADQUARTERS
jot the Wation

BEFORE the war Bob Henry served the amateurs
as the world's largest distributor of communications
receivers.

Now Henry Radio is Hallicrafters receiver head-
quarters for the Nation at war. Hallicrafters Re-
ceivers can be supplied on AA-l priority. | can
usually supply SX-28s at $223.00, SX-25s at $94.50,
and PM-23 speakers at $15.00 at once. It takes
longer to supply other models.

Soon, it is hoped, non-priority orders can be filled
and Bob Henry can become again Hallicrafters
headquarters for the nation at peace.

| have stores at Butler, Missouri, and at 2335 Waest-
wood Blvd., Los Angeles 25, Calif.

Your orders and in-
quiries are invited.

Bob Henry, W9ARA
HENRY RADIO SHOPS
Butler, Mo. and Los Angeles, 25, Calif.

-
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“WORLD'S LARQEST DISTRIBUTOR OF COMMUNICATIONS REOBIVRRS”

* X %

DECEMBER,
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WHAT'S “]UR "][A OF THE EMERGENCY RADIOS (Continued from page 146)
{IDEAL POST-WAR RADIO & A il A LG

TELEVISION SERVICE

10 MURRAY STREET—NEW YORK 7, N. Y,

BENGH.

Write Today — Now!
$100 in WAR BONDS
Given For BEST LETTERS!

% First Prize, a $50 Bond.

Second and Third Peizes
each a $25 Bond,

Contest Ends
December 31, 1944,

% THINK OF IT—

You can win a War Bond just
by putting down your ideas. a3
to what the ideal post-war Radio
Service Bench should be. How
many and what type of testing
instruments for use on Radio,
F-M, Television and so forth.
How it ‘must be arranged to
render more efficient service—
confidence. Your Ideal Service

Bench.
ANYONE CAN WIN—

Ycu can win. We want opinions
trom everyone interested in
Radio and Television Service—
Old Timers—Beginners. Experi-
ence will “help — new-comers
with good ideas can win.

ENTER NOW!
Remember, it is your opinion
that wins, not literary ability.

It's Easy to Enter and the
Rules Are Simple! Get That
Letter Off to Us Today!

: o
eir relatives:
Posse“ any

a Radio Shop ©f

SEND ALL ENTRIES TO

BURLINGAME 5

ASSOCIATES

)/

plates are left. Both rotor and stator must
be insulated from the panel and chassis.
There must also be an insulated coupling
between the rotor shaft and the dial. The
coil should be soldered directly to the con-
denser terminals, and the tube socket
mounted so that the connections from the
plate and the grid to the coil are as short
as possible. Grid condenser and grid leaks
should be soldered to the socket terminal,
and the RF choke and antenna connection
directly to the grid end of the coil. The
coil itself should be four turns of No. 14
wire, 2% inch in diameter, self supporting,
with spacing adjusted to cover the 215
meter band.

The most satisfactory antenna is the tele-
scopic auto-radio variety—extensible to at
least four feet, This should be mounted on
one or two feed-through insulators, prefer-
ably so that it may be readily detachable
for transportation.

Batteries required are 90 or 135 volt *B,”
1% volt “A” and 4% volt microphone.
Since batteries available today are likely to
be of a variety of sizes and shapes, the
battery compartment should afford ample
room to contain whatever types may be
available.

To check for receiving, set the antenna
condenser at low capacity, then advance the
regeneration control until the characteristic
“rush” noise is heard. Either. squeeze to-
gether or spread apart the turns of the coil
until the 214 meter band is located. The
final adjustment consists of experimentally
changing the antenna length and the an-
tenna condenser setting. When switched to
transmit, the frequency will be somewhat
higher than in the receiving position. This
is due to the change in plate voltage and
to the grid leak. Thus if you are working
on a spot frequency, it is necessary to adjust
the frequency a little lower when transmit-
ting. It is especially necessary to keep this
in mind when two transceivers are working
together ; unless the frequency is carefully
watched, it will increase step by step with
each transmission. ;

The photos show several walkie-talkies
used in WERS operation, as well as a

NS A AR R B, i

"They say they'll release me for a 35L6."
RADIO-CRAFT for

handy-talkie, which is simply a compressed
version of the walkie-talkie, using miniature
tubes, batteries, transformers, etc., and with
the microphone and receiver mounted on the
case.

Little sets like the one above have ren-
dered very real service in more than one
community during recent storms and floods.
New York’s opportunity came on the night
of the recent hurricane. Alerted by the city’s
broadcast station, WNYC, two members
of the War Emergency Radio Service
picked their way carefully through Brook-
lyn streets in an automobile. They were en
route to Coney Island, there to take up the
task of establishing radio communications
between police precincts, fire stations and
hospitals after normal communication facil-
ities had been temporarily disrupted by the
storm. Approaching a major intersection,
the car pulled up sharply. Not a dozen feet

away the occupants spotted something ris-

ing out of a flooded area. Close inspection
revealed the encurgbrance to be a length of
high voltage cable which had been torn
loose from its pole.

The situation sized up, they flashed a
warning from the short-wave transmitter
built into  their car. The message was
picked up by a WERS volunteer in the
area’s police precinct headquarters, and a
few minutes later an emergency crew was
at the scene to remove the death-dealing
wire. Witnessing the operation, one of the
operators sighed with relief. “If a car didn’t
see that wire and hit it,” he said, “the oc-
cupants would have looked like a burnt
piece of toast.”

Several of the.117 radio operators on

- hurricane -duty narrowly averted possible

serious injury this night. One operator had
a close call when a tree and a high voltage
cable fell across his automobile, but he
luckily escaped bodily harm and damage to
the vehicle was slight.

In spite of the dangers that lurked around
them, the WERS operators remained on
duty throughout the night, patrolling wide
areas in different sections of the City until
normal communications were restored short-
ly before dawn. All key men had been alert-

il ] !l
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and some radio nets were not signed off by
the City Control Station until after 3.00
A. M. the following morning. During this
time, more than one thousand messages
were handled, the majority police calls.
Mayor LaGuardia praised the WERS
for its service to the city in one of his
weekly radio broadcasts to the people of
New York. He thanked the members of
all of the protective forces for their as-
sistance, and continued: “I must not for-
get the War Emergency Radio Service.
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ed at 2:00 P.M. on the day of the hurricane ~

Complete circuit with switching arrangement.

You don’t hear much about them. They
are volunteers who have their own equip-
ment, their own short-wave radios and
their own cars. They turn out and furnish

- a very useful service. In this instance,

they established communications where
communications were discontinued. Again
I want to thank the War Emergency Ra-
dio Service for the fine job they did.”
WERS members were again pressed
into action on September 24, but this time
their services were “in fun,” when a series
of incidents were staged in connection with
the organization’s second anniversary. More
than four hundred men and women took
part in the drill, which consisted of an
“emergency” in each of the five boroughs.
In one of the simulated incidents, Act-
ing Captain Robert S. Purcell, assigned
to the Air Warden Service headquarters,
was picked up at his home, 1672 Second
Street, Brooklyn, in four minutes after

borough headquarters received the order-

from City Control Center.

Radio communication over the control
center’s transmitter was set up in two min-
utes between Presbyterian Medical Cen-
ter and Bellevue Hospital in Manhattan
so that the latter might rush blood plas-

ma and other supplies to the medical cen--

ter.
The 'Staten Island assignment took only

. eight minutes. Two mobile units and one

walkie-talkie were sent to a “fire” at Bay

‘and Prospect Streets, Stapleton, a dis-

tance of two miles.
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DECEMBER,

HERE’S
THE
POPULAR

(ol

UNIMETER

LIKE so many servicemen, you'll want to work
with this completely portable all-around utility instrument. Large meter
calibrated and protected by unique switching arrangement. Reduces error
possibility, easy to read.

Other G-E units available for testing electronic circuits and component
parts are: audio oscillators, oscilloscopes, condenser resistance bridges,
signal generators and other utility test instruments.

It’s a new G-E line —developed by G-E engineers—to help you do a bet-
ter sexvice job, Electronics Dept., General Electric Co., Schenectady, N. Y.

GENERAL@ ELECTRIC

164-C7

ELECTRONIC MEASURING INSTRUMENTS

i==NOW AVAILABLE"
Solac

| cAPACITOE
ANALYZERS

PROMPT DELIVERIES!

@ MODEL CE-160 Capacitor Analyzer, for use on 110 volts A.C, 60 cycles. Dealer Net
Price- $44.90 . . . . FEATURES: With set operating or ‘‘dead,” it shows shorts, open
capacitors, R.F. impedance. Reveals intermittent shorts and opens. Measures capacity
from .00001 mfd. to 2000 mfd. in four ranges. Measures resistance from 50 ohms 1o
10,000 megohms in five ranges. Also shows leakage, insulation resistance, and power
factor of elegtrolytim. Many additional exceptional features of great value. Unit weight
approx. 12 lbs.

@ MODEL CC-1-60 Capacitor Analyzer, for use on 110 volts A.C., 60 cycles. Dealer Net
Price $32.50 . . . . FEATURES: Measures capacity, range .00001 to 800 mfd, Measures
resistance, range 50 ohms to 2 megohms. Measures power factor, range 0 to 50% ; meas-
ures insulation resistance, detects defective capacitors. Has continuity meter, color-coded
scales ; is compact, portable. Unit weight 8 lbs.

@ STANDARD MODEL CB-1-60 Capacitor Analyzer., Dealer Net Price $26.00. A very
popular instrument. Meets the requirements of radio_service engineers and technicians
for an inexpensive analyzer which will accurately determine the important electrical
characteristics of all types of electrolytic, paper, mica and air condensers. Unit weight
7 lbs.

—

Illustrated Above: Model CE

Contact our nearest branch, listed below, for rapid delivery.

¢ Available for prompt delivery to dealers and servicemen on an AA-5 priority which WPB issues on application.

RADIO ELECTRIC
co.

— BRANCHES —
PHILADELPHIA:
3145 N. Broad St., 5135 Market St.
ALLENTOWN, PA.:
1042 Hamilton St.
CAMDEN, N. 1.:
513 Cooper St.
WILMINGTON, DEL.:
219 W. 8th St.

SERVICE

Moin Store: N. W. Cor. 7th & Arch Sts., Philadelphia, Pa,
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ORIMITE

RESISTORS

acenrale
Drouble -

SERVICE

Time- proved, battle- proved,
service- proved...Ohmite Brown
Devils and Adjustable Divid-
ohms are used today in critical
war equipment. After- Victory
. . . these dependable units will
again be the favorite of radio
servicemen who want and use the
best for resistor replacements.

For information about these and

other Ohmite Resistors, write for
Stock Unit Catalog 18.

SEND FOR HANDY
OHM'S LAW CALCULATOR

Figures obms,
watts, volts,
amperes—
quickly, accu-
rately. Solves

y Obm’s Law
Mroblem with one seumg of the

Jde. Send only 10c in coin for
blt:nfilmg and mailing. (Also avail-
able in quantities.)

OHMITE MANUFACTURING CO.
4895 Flournoy Street » Chicago 44, U.S.A.

BeRightwich O M I T E

RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES
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| The slightly heated
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of a parabolic reflector. Note that all radiation
within angle AFB does not strike the reflector
destroying the beam effectiveness. Therefore, a
reflector, circular in shape, is built in front. Now
in order to handle the latter reflections another
circular reflector is built at the rear replacing
the corresponding parabolic section (dotted).
Radii of the two circular sections are some odd
number of quarter wave-length so that reflections
due to them are¢ retlected back to the antenna.

RELAXATION OSCILLATOR
Patent No. 2,157,529

AS discharge oscillators provide great output

while vacuum discharge oscillators enable
reaching of very high freduencies. This invention
combines the advantages of each (I'ig, 9). It con-
sists of an electron multiplier device with heated
cathode. Normally the beam travels in a straight
line striking electrode E, while electrodes A and
B deflect it when a suitable EMF is impressed
across them

When condenser C becomes charged, its high
voltage causes these plates to deflect the beam
which strikes electrode 1, from which secondary
electrons are emitted to strike electrode 2, etc.
The stream of electrons, greatly multiplied in the
last stage (between 3 and 4) causes condenser dis-
charge and the cycle repeats. Magnetic fields at
H and static fields at 5, 6, 7 deflect clectrons
from one electrode to the next.

WIDE BAND AMPLIFIER
Patent No. 2,164,899

N the UHF bands used for television and FM

one of the great difficulties is that of providing
wide range amplifiers. In Fig. 10 a wide band
of frequencies may be received by using damping
resistors. An RF coil and an AF coil are in series
in the plate circuit. However, the resonant point
of each is broadened by the damping parallel
resistors, so that a range of 16 cycles to 1 mega-
cycle may be covered.

UHF DETECTION
Patent No. 2,165,726
OR detection of very feeble UHF voltages it
is necessary that even slight changes of capaci-
tance, resistance or inductance in the circuit be
avoided, which limits the methods which may be
used. In Fig. 11 the RF is led directly to a very
high resistance filament sealed in a vacuum tube.
filament changes the gas
pressure and in turn this changes the conduc-
tivity of the large filament at the other end of
the tube. The resistance of the latter filament
may be measured by bridge means. Note that no
disturbing influences react on the RF source.

AUTOMATIC BAND-WIDTH REGULATION
Patent No. 2,245.731

HEN weak stations are being tuned in it is

desirable that the response curve be sharp
and of as great amplitude as possible. In this
way greater sensitivity and less response to noise
is obtained. On the contrary it is better that the
curve be broad and of lesser amplitude for recep-
tion of powerful signals so that high fidelity and
less likelihood of overloading results. In Fig. 12
is illustrated an ingenious yet simple scheme for
providing these adjustments automatically. Drum
D operates on the same shaft as the tuning con-
denser C. The AVC potential passes through this
drum which is made of a semi-conducting mate-
rial such as agate or marble.

When a certain strength ‘of signal is received
the AVC voltage with respect to ground is such
that an attractive force is exerted between drum
and the belt passing over it, creating friction.
Therefore the belt will move one way or the other
(against spring action) when the tuning con-
denser approaches the vicinity of a powerful sta-
tion. Coil K is pivoted at M and the shaft A
is fastened to the belt so that any belt movement
will decrease coupling between Lt and K. There-
fore as a strong station comes in the response
curve becomes broad and low, returning auto-
matically to a high, sharp curve as the station is

. passed. The L coils determine a band-pass circuit,

two of which are shown.

LATTER-DAY COHERER
Patent No. 2,228,064
ONVENTIONAL apparatus cannot be used for

reception in the centimeter and millimeter
bands. Here a novel arrangement becomes effecs

L RADIO-CRAFT
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ALlEN ENEMY PATENTS (Continued from page 158)

tive in these ranges. A vessel is filled with tiny
metallic particles of high conductivity. They may
be lkept in suspension either by means of a
feeble air current or may float in a suitable
medium. The particles are preferably of flat shape
and ordinarily assume haphazard directions.
However, under the influence of UHF they be-
come dipoles and assume: positions as shown
(Fig. 13). Their deflection towards the vertical
depends upon strength of signal. A source of
constant light passes through the tube on to a
photocell. Therefore the light is modulated at a
rate equal to the modulations of the UHF and
the device is a UHF detector.

WIDE-RANGE AMPLIFIER
Patent No. 2,248,476
N resistance-coupled amplifiers the limit of high
frequency response is reached due to shunting
capacitances of the load and succeeding tube.
®As analyzed in Fig. 14, these are Ca due to the
tube anode, Cs due to the load, Ce the grid-
cathode capacitance of the next tube and Cz the
equivalent capacitance due to the plate-grid
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capacitance and load of the following tube. As
can be seen, the first three have a certain ir-
reducible minimum. The last can, however, be
varied and is, in fact, equal to Cz = Cga (A + 1)
where A is the amplification of the second tube.
By using/ a negative resistance circuit such as a
dynatron or transitron the fourth capacitance can
actually be made negative and used to reduce the
total of the four. It must be remembered that a
negative resistance circuit will serve to make the
second tube output voltage in phase with the
input.

SUPERREGENERATIVE RECEIVER
Patent No. 2,279,095

E of the bad features of a superregenerative

receiver is its high noise level between sta-~
tions. In Fig. 16 the noise frequéncies between 10
and 15 KC are resonated by C and the trans-
former primary, are rectified and applied across
R as a blocking potential shutting out all re-
Bponse when this noise level reaches a pre-deter-
mined peak, such as between stations.

RADIO BEAM
Patent Neo. 2,283,054

RANSMISSION of a course beam may be

greatly simplified by the use of a set-up as in
Fig. 16. Use is made of a high frequency beam
which may be reflected by the motor-driven
arrangement.

Two modulation frequencies are synchronous-
ly transmitted such that when the beam is point-
ing, say at A, one of these tones is transmitted,
while the other tone is transmitted when the
beam is in its other extreme position, B. A
synchronous potentiometer moves simultaneously
with the reflector motor. An aircraft coming in
from point A hears one tone, while one coming
in from B would hear the other. From the
neutral position C, it would pick up an equal
amount of each modulation frequency. Direction
of flight is thus easily determined.

RADIO BEAM RECEPTION
% Patent No. 2,169,742

HE usual loop method of radio signal reception

has the disadvantage of difficulty in indicating
maximum and minimum. As is known, the former
is not sharp and the latter, while theoretically
obtainable often does not exist due to disturbing
influences. Fig. 17 shows a synchronized switch
U1l and U2 which alternately connects one loop
to one indicator and the other loop to the other
indicator, the loops being at right angles.

The volume controlled amplifier is of the usual
AVC design except that the time constant is
chosen to be equal to the time interval of the
switching arrangement. Now assuming the loops
operated so that one receives more energy than
the other, the AVC will lag by the timing of the
switch. Therefore when the weaker signal is

received, the gain of the amplifier will be low -

and vice versa, giving a sharper indication of
loop position with respect to incoming station.

Electronic induction methods can put
10 times as much heat into a piece of work
as can the next hottest device, the oxygen
torch.

$3.00 FOR YOUR CARTOON
IDEAS
RADIO-CRAFT, as you will have noticed,
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NEED A SUPPLY
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Book matches, imprinted with your
name, are one of the best and most
economical ways to advertise your
business.

Sylvania has prepared a new style of
book match for your use.

Supplied to you for cost, with your
name handsomely imprinted:

1,000 .. $3.25 5,000 .. $14.90
2,500.. 7.50 7,500.. 22.40

Plus 40 cents per thousand Federal Tax.
Orders under 7,500 are shipped FOB
Shipping Point; over 7,500, FOB your
address.

Order from your local Sylvania dis-

tributor, or send your order to Frank
Fax, Sylvania, Emporium, Pa.

SYLVANIA

ELECTRIC PRODUCTS INC.

RADIO DIVISION
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BROADCAST EQUIPMENT

i I

choice of which is made by means of a
screwdriver adjustment of selector switch
S2. The 600-ohm pad is predicated upon
the use of a standard equalized 600-ohm
line. Ior short unequalized lines, the 150-
ohm pad may provide better frequency
characteristics, as the resulting impedance
mismatch tends to compensate for the
shunting effect of the distributed capaci-
tance of the line.

The switching circuits (K1, K2) permit
great flexibility and utilitv. When either
key is in the downward position (contacts
up), the line at its terminals is connected
to the output of the amplifier through the
resistance network. In the upward position,
cither key connects its associated line to
the TEL jack and TEL binding posts.
When two lines are available, one key re-
mains down and connects to the program
line, while the other key stays up and
connects to the order wire. Then a standard
telephone handset is plugged into the TEL
jack or connected to the TEL binding posts,
thus providing voice communication with
the master control-room or transmitter at
all times. However, when the order phone
1s used while the program is on the air,
caution must be observed that the remote
engincer’s  voice is not simultaneously
picked up directly over the program micro-
phone.

This switching arrangement allows a val-
uable safety factor, in that the program
line and order wire are instantly inter-
changeable in case of failure or other
trouble, merely by reversing the key posi-
tions and making a corresponding switch at
the receiving end of the line. In many in-
stances, for the sake of economy only one
telephone line is used. Usually in this case
the telephone set is not used, and inter-
communication is carried on instead with
one of the program microphones and the
remote amplifier for transmission, and the
monitor headphones for reception. This al-
lows perfect transmission of directions or
preceding program cue, but has the disad-
vantage that no communication is possible
while the remote program is actually in
progress.

One or two headsets may be plugged into
the MONITOR jacks, permitting the con-
trol engineer, as well as some other inter-
ested party, such as announcer, producer,
sponsor, etc.,, to hear the program just as
it goes on the air. If a large audience is
present, and loud-speaker monitoring 1is
necessary, it can be obtained without de-
ranging the regular program facilities by

 plugging a high-impedance bridging-type

amplifier into one of the MONITOR jacks.
Of course, the usual precautions must then
be taken to eliminate acoustical feedback
from loud-speaker to microphone.

L U e e
(Continued from page 147)

All long untreated telephone lines will
deliver into their load a distorted reproduc
tion, in which the high frequencies have suf-
fered more attenuation than the lows. This
is due to the distributed capacitance existing
between adjacent wires of the program line,
which acts as a short circuit to the higher
irequencies.

Since capacitive reactance decreases as
the capacitance and frequency increase, the
onger the line used, and the higher the
note transmitted, the greater is the attenua-
tion ‘introduced by the line. Although it
might be possible to attempt to restore the

higher frequencies with the use of a high-:

pass terminating amplifier, present practice
1s to correct this defect with the insertion
of additional loss at the low frequencies in
exactly the same proportion as the high-
frequency attenuation due to line losses.
Thus the loss incurred at every frequency
is the same, and the resultant reproduction,
although attenuated, is identical to that im-
pressed upon the line as regards frequency
characteristics. This is illustrated in Fig. 2,
at the bottom of this page.

An equalizer is an electrical network con-
sisting of the proper combination of re-
sistance, inductance, and capacitance, usu-
ally connected in shunt across the receiving
end of the line, preceding other apparatus.
While a low-impedance series-type equalizer
is desirable for some special applicationd,
ordinarily a flatter response can be obtained
with the parallel type shown in Fig. 3.

Cotl (L) has low D.C. resistance (about

3 ohms) and forms a parallel resonant cir-
cuit with condenser (C) at about 5,000
c.p.s. In series with them is variable resist-
ance (R), which may be a decade resistance
box. The parallel tuned circuit presents a

very high impedance to frequencies of res--
onance, so that very little energy is lost due.

to shunting at around 5,000 cycles and up.

However, as the frequency drops below

resonance, the tuned circuit impedance be-
comes less and less, allowing more and
more of the lower frequencies to pass
through it and be shunted across the line, to
an extent governed only by the setting of
the variable resistance (R). By proper ad-
justment of this resistance, the equalizer can
control, within its range, the frequency re-
sponse of any line. If the line is exceedingly
long and if the losses are greater than about
12 db. at 1,000 c.p.s., several equalizing net-
works connected in parallel may be required
to retain high quality. Since the amount of
equalization necessary varies with
length and type of line, each program line
problem must be treated as an individual
case.

The next installment will discuss the ad-
justment of equalizers and describe the pro-
cedure for making a frequency run.

(To be continued)
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' ICONOSCOPE( -

EART of the television camera is the

Iconoscope. How the tube works ;may
be seen in the cross-scction drawing of a
television camera.

The upper lens system is simply a “finder”
for the operator, through which he keeps
his subjects in view and in focus. The lower
lens focusses light from the scene being
televised onto the flat mica plate A, which
1 the Iconoscope’s principal active clement.
The front of this mica sheet is covered with
tiny globules of photo-electric material,
making it a mosaic of independent photo-
electric cells, The back of the sheet is plated
with a thin film of metal, from which a lead
is taken to the input of the television
amplifier.

As light falls on each of these minute
photocells, they give out electrons which
g0 to a positive anode, whose only purpose
1s to remove them from the scene of action.
As each globute loses electrons, it hecomes
positively charged. A corresponding nega-
tive charge is induced on the metal film
on the other side of the thin piece of mica.
FEach light-sensitive element thus becomes
a small condenser, varying in charge with
the ‘amount of light falling on it, and having
for a common negative terminal the con-
ductive film on the back of the mica sheet.
We thus have an image of electric charges,
as well as an image of light, on the mosaic.

A cathode-ray tube (which forms the

“handle” of the Icon-
oscope) is huilt into
the tube. Electrons
projected from the
clectron gun B are
focussed into a heam
C and caused to

move across the face

of the mosaic by the
magnetic  deflecting
coils D, “scanning”
it completely some
thirty times per sec-
ond, Each little pho-
tocell, when struck
by the beam, takes from the electron stream
a large enough number of electrons to bring
it back to neutral voltage. In so doing, it
relcases an equal number of electrons which
had been held on the conductive back film
by condenser action. As the beam follows

Courtesy NBC

necessary to amplify them sufficiently, put
them on a carrier to transmit them to the
receiver, then in the receiver to turn the
modulated electric current back into a beam
of light and play it on a screen in exact
synchronism with the original scanning
beam of the Iconoscope to reproduce the

its regular course across the face of the
mosaic, discharging each of the tiny con-
densers in turn, a series of minute pulses
of current passes down the conductor E.
These are applied to the grid-lead of the
amplifier tube, creating a_voltage across it
in the standald manner. F is the terminal
of the ring-shaped positive anode.

Since the amount of charge on ecach
photocell element is proportional to the
amount of light falling on it, the pulses vary
in strength accordingly. Thus it is only

scene being televised. -

World’s Largest Manufacturer of
Wireless Telegraphic Apparatus

COMPLETE CENTRAL OFFICE EQUIPMENT

‘McElroy Manufacturing Corp.

82 Brookline Avemue -« Bostonm, Massachusetts

PRACTICAL
HOME-STUDY

These men used this course to
'get mto good radio jobs

FINEST TRAINING COURSE
USED IN MANY SCHOOLS

“The radio training course
is the finest up to date easy to
understand course. . . . This
course outlines practical work.
We are using this course in
our Topeka High School. It is
wonderful.” Henry Ward, Jr.,
622 Filmore St., Topeka, Kans.

WORTH MUCH MORE

“You should get more money
for your Course. The first week
I studied it, I made $10.00 re-
pairing sets. I built my own
test outfit from details given
in this course. I have repalred
100 radios to date.

Signed: Robert C." Hammel,
709 E. 10th, Davenport, Iowa.

COMPLETED IN 8 WEEKS

“? am very satisfied with
the course. When I was at the
twelfth lesson I started repair-
ing radios. It took me two
months to master your
course.”’ Fromaletter written by

Montreal, Canada.

MODERN, UP-TO-DATE

“I have found since taking
your course how modern and
up to date it really is. There is
not one page in the whole
course which anyone interested
in radio can afford fo miss.
Your course started me on the
road to a_well paid job and
has repaid me many times.”
Charles Alspach, 433 Elm St.,
Reading, Pa.
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Roger Lanzlois, 1720 Poupart,

DECEMBER,

RADIO COURSE

AMAZING BARGAIN OFFER

In this large course-manual of 22 practical lessons, you
have all the topics covered by the best $100.00 radio cor- $

IN MANUAL FORM

50

COMPLETE

respomjence course. Learn important fundamentals. Speed-
up radio servicing. Includes hundreds of circuits, thousands
of repair hints, many servicing short-cuts

RADIO TRAINING FOR HOME-STUDY

This practical home-study course will show you how to
repair all types of sets faster and better, tell you how to
open your own shop and run the business. The lessons are
well illustrated, interesting to read, easy to understand
and apply. No special previous knowledge is needed. The
early lessons explain important principles. Other lessons
cover test equipment, trouble-shooting, circuit
tracing, television, and every other important
topic of radio and electroniecs.

SERVICING METHODS SIMPLIFIED

Learn new speed-tricks for radio fault-finding,
case histories, servicing short-cuts, extra profit
ideas. Included are many large lessons on the
use of regular test equipment, explanation of
signal tracing, oscilloscope, transmitters, P.A.,
television, recorders. Let this information save
for you enough time on a single job to pay the
full price of $2.50 for the complete course of 22
money-making lessons.

A PARTIAL LIST OF

TOPICS COVERED
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Circuits, Auto sets, P.A., g
Tube Characteristics,” A.C., @
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SPECIAL OFFER
READ THE DETAILS

EASY TO UNDERSTAND AND APPLY

The practical lessons making up this course-hook are
easy to follow and apply to actual radio jobs. Hundreds
of radio facts that puzzied you will be quickly cleared
up. You will find yourself doing radio repairs in minutes
instead of hours—aquickly finding the faults or making
needed adjustments. Every new radio development of
importance and thousands of time-saving radio facts
are packed into this complete course-manual.

SATISFACTION GUARANTEED

Use coupon to order the Course for 10-day examination
in your own home. Look over the material, read a few
lessons, apply some of the ideas. Then decide to keep
the lessons at the bargain price of $2.50 (full price), or
return the material and get a cash refund.

TRIAL ORDER COUPON

SUPREME PUBLICATIONS, 9 S. Kedzie Ave., Chicago 12, ILL.

Ship the complete Radio Course for 10 days use. I must be satisfied
or you will refund my money.

Crystals, Test equipment,
Me t ers, Analyzers, Tube
> 3 testers, Sig-

3 I am enclosing $2.50, full price. Send postfree.

IO Send C.0.D. I am enclosing $........ deposit.

. nal tracing,
\Q: O scilloscope,

H Accuracy,
Graphs, and
hundreds of
other topies.

Address:

(Use Coupon or Send Order in a Separate Letter)
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IS %fast/z OPPORTUNITY HERE?

Think this over carefully. Where do you go from the spot you’re in now?
Are your surroundings friend}y and full of promise for the future? Con-
sider now the place you might fill in the electronic industry leadership
assured to the fine staff of engineers, scientists, technicians at NATIQNAL
UNION RADIO CORPORATION. We’re all young in years and ideas
though most of us are old in electronic experience. We enjoy working to-
gether. We know we’re going places! We’re inviting you to join us if
you have the qualifications. If you’re looking for a success pattern for
your future, it may be here with us at National Union. Find out! Come
in and talk it over or write us!

NATIONAL UNION WANTS:

* QUALITY CONTROL ENGINEER AND SENIOR TUBE ENGINEERS
—These men MUST have executive ability and extensive experi-
ence with radio tube manufacture, The pay and opportunities are
commensurate with your ability.

* COMMERCIAL ENGINEERS—Men with pleasing personalities, initia-
tive and a knowledge of vacuum tube applications.

* QUALITY CONTROL MEN-—Statistical Training is chief requirement
though a knowledge of vacuum tubes will help. )

* JUNIOR ENGINEERS—MEN or WOMEN—If you have a college degree
in Physics, Electrical Engineering, Mathematics or Chemistry and
are the type of young person who is able to ‘go places,’ you’ll be
starting with your best foot forward if you are accepted at
National Union Radio Corporation.

*FOREMEN and ASSISTANT FOREMEN—Men with foremanship expe-
rience in exhaust, stem or grid operations in radio tube manu-
facture.

* TECHNICIANS, CIRCUIT MEN—DMaybe you’ve been repairing radios,
maybe you’ve gained a knowledge of circuits by working on test
equipment. It makes no differcnce either way if you have the ¢ know
how’ of circuits write us about the opportunities we have to offer!

WOMEN!'!

We have a number of fine young women engineers with us now. We need
-more. If you have a degree in Electrical Engineering, Physics, Chemistry
or Mathematics and are seeking career opportunities, investigate,

Phone or Write

DR. L. GRANT HECTOR

Director of Engineering

NATIONAL UNION RADIO CORPORATION

RESEARCH I.ABORATORIES_

Plane St. at Raymond Bivd.
Newark 2, New Jersey

WMC RULES OBSERVED

1 TOGGLE SWITCH—Persuader for small

| VARIABLE—Any woman.

ELECTRICAL and RADIO ENGINEERS
RADIO TECHNICIANS

FOR DESIGN, DEVELOPMENT
AND PRODUCTION WORK
. POST WAR OPPORTUNITY
ALLEN D. CARDWELL MFG. CORP.
81 Prospect St. Brooklyn

— WANTED—

RADIO LICENSED AMATEURS

thoroughly familiar with all types of parts. tubes,
meters, test equipment, recelvers, transmitters, ete.,
capable of dealing with our Industrial accounts.
Permanent position: exceltent salary; splendid op-
portunity for some one residing metropolitan
New York area.

SUN RADIO & ELECTRONICS CO.

2§12 Fulton Street New York 7, N. Y.

| ment programs. It confines itself to

Wanted
ENGINEERS

Radio

Chemical

“Electrical

Electronic

“*Mechanical
Metallurgical

*Factory Planning
Materials Handling
Manufacturing Planning

Work in connection with the manufac-
ture of a wide variety of new and ad-

vanced types of communications equip-
ment and special electronic products.

Apply lor write), giving
full qualifications, to:

R.L.D., EMPLOYMENT DEPT.

Wesrern Electric €o.

100 CENTRAL AV., KEARNY, N. J.

*Also: C.A.L.
Locust St., Haverhill, Mass.

Applicants must comply ‘with WMC regulations

) i
MODERN RADIO DICTIONARY
AMPS—Little Devils. ¥
CATWHISKER—Mouse Detector. g

CHARACTERISTIC CURVES — Best
seen at the sea-shore.

CHOKE COIL—Primitive instrument of
torture.

FEEDBACK—Result of seasickness.

MAGNET—Tiny worm.

MICROPHON E—One millionth part of a
headphone. .

MU-—Cat’s call.

MULTIVIBRATOR—Hawiian dancer.

OHM-—Where factory workers go at 5 p.m.

PICK UP—A beautiful blonde.

PUSH PULL—An accordion.

RESISTANCE—What the boss puts up
when you demand a raise.

SOFT COPPER—A good-natured police-
man.

SWEEP CIRCUIT—Path traced by a
vacuum cleaner.

TERMINAL LUG—A bum in a railroad
station. ;

TOGGLE—What Roman Emperors wore.

children. o'
TRIMMER—Lawn mower. L

Wfl\IVE TRAP—A storm reducer used in
ships. : ;
ZERO—A fiddler who wore a toggle.

—The New Zealand Radwgra_ -

o .

A new French station called Informa-
.Hon Permanente broadcasts no entertain

broadcasts (15 per day) progr
French radio, theater and. cir
exchange prices and other
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U. S. ROBOT BOMBS
(Continued from page 139)
e

Fortunately we have today a sure means
of making the flying bomb an accurate mili-
tary weapon and it can be done without
adding greatly to its cost or complexity.

Since 1924 the writer has been advocating
the television controlled robot bomber. He
described it first in the November 1924
issuc of the ExPERIMENTER magazine. This
particular machine required six different
television transmitters so that the ground
operator who conducted the weapon by re-
mote control, could see into six different
directions all at once—namely East, West,
North, South and up and down. Such a
complex television transmitter is however
not required in a flying bomb.

The writer here wishes to go on record
and state his conviction that the Nazi flying
bomb was wsmcorrectly designed in that it

was made to fiy a course ltke an airplane |

at®bout 2000 feet altitude. That was the
lieight of foolishness because fighter planes

readily intercepted the flying bomb and near |

_r the coast of Lingland they could often be
' shot down. A flymg bomb should have a
gun-profectile trajectory. It also should be
shot at a high angle elevation so it will
ascend into the stratosphere and then de-
se¢end upon its target almost vertically. Us-
g such
with the flying bomb and the means of at-
tacking it becomes almost impossible. Even

a trajectory, no airplanc can cope |

anti-aircraft guns will be found practically |

useless because the robot will be most
difficult to track at_]d radar will not be
| of too much help in the computation of |

the course of such a flying bomb.

If now we equip our robot bomb with a
i television scanner in its nose aund if the
television impulses are transmitted to the
distant launching operators, the target can
be accurately ceen in good weather as soon
as the falling bomb gets over it. Then by
remote radio control the tail and the fins
of the robot homb can bhe adjusted so that
ft can be directed at ulmost any desired
point. Note that it takes several minutes for
the bomb to descend from its highest point
as it emerges from the stratosphere hefore
it hits. If a magnified view is projected on
the receiving screen by the observer, it be:
comes relatively a simple matter to steer
the robot bomb to its exact target, such as a
factory, railroad station, bridge, war in-
stallations, or other military installations
which we wish to destroy. It might be ob-
jected that, if given a sufficient amount of

made on the falling bomb. Yet this is not
a certainty and while lucky hits will be
made at times the strength of the robot
bomb lies in its numbers.

First, you do not have to sacrifice lives,
as no human beings are in it. Second, the
bombs can bhe launched from different di-
rections all converging on one target. Con-
~sequently, if ten or twenty- -five bombs are
'. unched against an important military in-
~stallation an appreciable number of them
is certain to get through and neutralize
4 estroy the target.

A have all of the instrumentalities to-

y, to make the television-conducted robot
ving bomb a reality. It is the writer’s
ry hope that it will be seen in opera-
bccnme it will certainly be of
- lml'p in shortening the war.

.k;

o now being built for
n!ml ﬂcvlco Command)
Moasanto
Siectrie Co.,
and Jxmk &

anti-aircraft guns, a strike is sure tO be *

The Federal Telephone & Radio Corporation,
the manufacturing unit of the International
Telephone & Telegraph Corporation with its
' multiple business activities extending to all

parts of the civilized world, will accept appli-
cations from experienced men for immediate
employment with almost limitless post war
possibilities. These positions should interest
those with an eye to the future and whose
interest lies in forging ahead with this inter-
nationally known organization whose expan-
4’ sion plans for post war are of great magni-
tude covering all types of radio & telephone
communications. Advancement as rapid as abil-
ity warrants. Majority of positions are lo-
cated in the New York area!

If inconvenient to apply in person,

EAST NEWARK

ENGINEERS

Are You Concerned With
YOUR POST WAR FUTURE -

write letter
about yourself, education, experience, age, etc., to Personnel Manager.

FEDERAL TELEPHONE & RADIO CORP.

39 Central Avenue

.

?

We need the following personnel! Men
with long experience or recent grad-
uates considered.
® ENGINEERS
ELECTRONICS
ELECTRICAL
RADIO
MECHANICAL
CHEMICAL
TRANSFORMER DESIGN

@® SALES AND APPLICA-
TION ENGINEERS

PHYSICISTS
DESIGNERS
DRAFTSMEN

TOOL DESIGNERS
TECHNICAL WRITERS

Look Ahead With Federal!

in full, de-tailing

NEW JERSEY '

ENGINEERS
DESIGNERS

ELECTRICAL, MECHANICAL,
RADIO, ACOUSTICAL

For Research and Development Laboratory
of large company fully engaged in war work
manufacturing aircraft accessories. Activity
includes electronic control equipment, con-
tinuous recorders, special radio devices, etc.

Excellent post-war opportunities.
Laboratory located if central Man-
hattan. All replies strictly confi-
dential. Write full details. Box 550
Equity, 113 W. 42nd St.. N.Y.C.

SPECTROGRAPHY'S NEW AID

Phosphorescence, long considered little
more than a pretty phenomenon, may be-
come extremely valuable to research sci-
entists, reports Dr. G. N. Lewis of the
Umversxty of California.

Matter brought to the state of energy
in which it phoresces gives off spectrum
lines entirely different than those obtained
with a spectroscope in the usual manner,
said Dr. Lewis.

Many ordinary spectrographs resemble
each other so closely that certain complex
substances cannot be distinguished from
each other by spectrographic means. In the
phosphorescent state, Dr. Lewis found, each
substance gives off a highly characteristic
spectrum. Chemicals which differ from each
other only in the minutest detail under
usual analysis produce noticeably different
spectra.

Spectrographic analysis may thus answer

Le———

Some one once said that a good way to
test the quality of whiskey is to pass an
electric current through a quart of the stuff.
If the current causes a precipitation of lye,
tin, arsenic, iron slag and alum, the whiskey
is fair. If, however, the liquor chases the

Transmitting or Receiving

RADIO STATION
TECHNIGIANS

MEN AND WOMEN

for Point-to-Point International
Radio-communications Stations

in the United States.

Applicants possessing at least
Second Class Commercial
Radiotelegraph Operator’s Li-
cense are preferred.

Essential workers need release
statement.

Apply weekdays except Satur-
days between 10 am and 3 pm

v
or write

PERSONNEL DEPARTMENT

R.C.A. COMMUNICATIONS, Inc.

64 BROAD STREET
NEW YORK 4, N. Y.

oK L \ f
o ut_i ing " K ti_"ﬂ-nﬁ\o Aﬂat:‘:ﬂ a number ot previously unmsolvable ques- current bhack to the generator, you’ve got
P S -t good whiskey.
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LARGEST
- STOCKS

CENTRALIZED
SERVICE

FREE

REPAIR ond } - SAVE TIME
REPLACEMENT .
parts | caLL ALLIED rirsts
.AVA"'A?I'E. ‘Thousands use
without priority | Allied’s nation-wide
service. Centralized

here are today’s /argest and most com-
\plete stocks under one roof. Over
10,000 items from all leading manu-
facturers . . . for the Armed Forces,
Radio Training, Laboratories, Indus-
try and Service Replacements. Our
experienced staff simplifies procure-
ment—expedites delivery. Call ALLIED
first . . . for everything!

Write, Wire, or Phone Haymarket 6800

6 Radio Books for 75¢

Radio Data Hand-

book. 25‘

No. 37-754
Radio Builders

rland .
N:?al;?;:o ]0(

Alnn s
aa010 DATA
HaANDSOOR

Dictionary of Ra-

dio Terms. ]0(

No. 37-751
10¢

Radio Cirevit

Handbook.

No. 37-753

Radio Formulas & Simplifled Radio
Data Book. o Servicing.
No. 37-752 ]0( No. 37-755 'IOC
All Six Books No, 37-799 ... . . 75¢
Write for Quantity Prices

57/

ARDIO BUHOLAS §
wANDROOR
o=

ALLIED'S
1 assis-viacest
I‘Ill‘l...

ALLIED Rap10 CoRrp,, Dept. 2-M-4
833 W. Jackson Blvd., Chicago, Ill.

Please send following books (...... ¢ enclosed)

] FREE [037-750 [137-752 [137-754
Buying [37-751 [137-753 [137-755
Guide [0 No.37-799 (All Six Books)

I It | i

(i, gl g
necessary to err in either direction, con-
nection should be made to taps of slightly
lower than correct impedance. Thus the
reflected impedance will be a little high.
This will merely reduce the power slightly,
whereas too low an impedance facing the
output tubes would harm fidelity.

Speakers may also be matched by their
output transformer primaries. Thus two
12,000-ohm primaries could be connected
in parallel across the 6,000-ohm impedance
of the output tube(s). This method is use-
ful where speakers are some distance from
the ampliher,

A quicker method of calculating the
correct taps can he worked out from the
example just given. Each speaker in Fig.
3 was so mismatched to its transformer
winding that it got its own share of the
power, yet all speakers when paralleled
reflected the correct impedance back into
the primary.

The method of distributing power is
simple enough. Many servicemen do it un-
consciously. With two 8-ohm speakers to
attach to an output transformer, few
would have ‘to be told they could both be
connected in parallel across a 4-volt tap.
Each speaker is faced with an impedance
half its own, and receives half the power.
What could be more simple, if we wish
to divide the power in parts of one-third
and two-thirds, to tap one speaker across
a tap 1/3, and the other across 2/3 its
impedance? All we have to do is multiply
the woice-coil impedance by the fraction
of the output we want it to take.

But will matching to the output tubes
be correct? Back to the 8-ohm speaker and
4-ohm tap again! A 4-ohm speaker would
reflect the correct impedance back into the
primary, and maximum power would be
drawn from the amplifier., The 8-ohm
speaker reflects 8/4 or twice the correct
impedance back ifito the primary. If two of
them are paralleled, each ' reflects its
12,000 ohms. The resultant of these
two 12,000-ohm impedances in parallel is
6,000, the correct load. If our two 8-ohm

“"How soon do yol think | can land?"

RADIO-CRAFT

i} ¥ T
PR -wwwfamerioeﬂﬂbhistory.com
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MATCHING LOUDSPEAKERS

(Continued from page 150)
Ty

speakers are connected to divide the load
into 2/3 and 1/3, the reflected impedances
will be 8 x 3/2 x 6,000 = 9,000 and 8 x
3/1 x 6,000 = 18,000. Adding these im-
pedances in parallel, the resultant impedance
is 6,000, which is what we want.

The method can be extendéd to several
speakers, as in the example of Fig. 4. Here
we wish to supply 2 watts to a 500-ohm
line, 6 watts to a 16-ohm and 12 watts to
an 8-ohm speaker. This works out to 0.1,
0.3 and 0.6 of the total output (20 watts).
Again assuming a primary of 6,000 ohms,
we can get correct matching and power
distribution by calculating output taps as
follows:

For the 2-watt 500-ohm line, 500 x 0.1
= 50 ohms; for the 6-watt, 16-ohm speak-
er, 16 x 0.3 =— 4.8 ohms; and for the 12-
watt, 8-ohm tap, 8 x 0.6 — 4.8 ohms also.
Reflected impedances are 6,000 x 10 —
60,000; 6,000 x 10/3 — 20,000 and 6,000 x
10/6 10,000. These paralleled im-
pedances add up to 6,000 ohms.

By the above method it is possible to
hook up the most complicated speaker com-=
bination. All that is necessary is to know
the impedance of each speaker and the por-
tion of the total amplifier power we want
to put into each one. Another essential is
an output transformer’ with a variety of
taps. In conclusion, it might be well to
point out that an output transformer has
a large number of impedances not
marked. For example, the impedance be-
tween the 2-ohm and 16-ohm tap is 6.6
chms. Sometimes these odd ohmages make
a closer match possible than would other-
wise be the case.

References:

Matching Loud-speakers to Tapped Transform-
ers, A. Coblenz, Radio-Craft, July, 1938. Page 26.

A. F. Amplifier Load-Matching Technique,
A, C. Shaney, Radio-Craft, March, 1940. Page 588.

Speaker Matching Technique, H. S. Manney,
Radio-Craft, June, 1940. Page 732.

Output Transformers, Fred Shunaman, Radio=
Craft, September, 1943. Page 726.

Matching Speakers of Unequal Impedance,
Richard W. Crane, Electronics, February, 1944,
Page 256.
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FOR SALE>

HARD-TO-GET ITEMS

All Items are brand new, except wheare Indicated. ALL
are In PERFECT WORKING ORDEK. in many cases,
the parts alone total more than tho price we are
asking. Satisfaction gusranteed or your maoney back.
ORDER FROM THIS PAGE. Use our convenlent coupon.
Include sufficient extra remittance for parcel post
charges, otherwise order is sent express coilect, Any
oncess witl be refunded. All C.0.D, shipments require
20% deposit. No C.0.D. shiomenis on orders for less
than $5.00. If full remittance sccompanies order de-
duet 2% discount. Sena monsy order, certified check,

or new U. §. stamps. No C. 0. ’)
oy 0. D.’s to forcign coun-

THE MAGIC ELECTRIC WELDER

Here 15 one of the
most compauct, practi-
csl welders we have
ever seen. Anyone
can use it for shop.

pulrae.
BRAZES. .
CUTS ALL METALS.
ANYONE CAN oP-
CLRATE IT. Repairs
sleel, cast iron,
stuminum, brass. cop-
per, bronze, etc.
Complete with pow-
er unit, @ame and
metolile are attach-
ments. (Realiy two welders in one). Carbons, fluxes,
mask fnciuded. Just vlug it In any electric out-
volta AC or DC. For hobbyist or profes-

FOds,
let. 11
slonai,
GEY IN ON THE GREAT WELDING BOOM, This fine

set quickly teaches you welding, Low cost L0 operate—
about Gc an hour. COMPLETE SAFETY I8 assured. No
fumes with this outfit. BET COMEJ COMPLETE—noth-
Ing else to buy
Used by the U. B. Navy, American Tel. & Telog, Co.:
Jastman Kodnk Co.. Beil Labhoratories, etc. BRAND
EW OUTFIT. Guaranteed for one year.
Simple Jnstructions with cach set.
ITEM NO. 1
YOUR PRICE

WESTERN ELECTRIC BREAST MIKE

This {8 a fine lRht-weight alre
craft carbon microphone. It welghs
only 1 ib.

ike comens with breastplate
mounting and Nhas 2-way swivel-
ing adjustment s0 that it can be
adjusted to any desired position.
There are 2 woven straps) one
go®s around neck. other
sround  chest. Siraps ecan e
msnapped on and off Quickly by
ingenjous arrangement.

This excellent ike ca
ndanted for home broadecaatifig
nrivele communication avatems.
dismountiniz breastplate, It can
used as denk mike,

Comes comvlete with 6-foot )
cord and hard l'l‘lbbur plug. Finlshed In shwrardized

plale, non-rustalile,
3 ND NEw MIKE. IT HAS NEVER

THIS 18 A BRA
REBEN SOLD AT SUCH A LOW PRICE BEFORFE. ORIG-

INAL LIST PRICE §15.00. shioping welght. 2 lbs.

ITEM NO. :sz $2'55

e et U L I R

POWERFUL ALL-PURPOSE INDUCTION
MOTOR

{DEAL FOR EXPERIMENTERS-101 USES

the
b

an
be
or

By
be

Sturdily constructed to precision
standards, this self.starting shaded
pole A.C. Induction motor ls pow.
erful enough for a number of uses.
ome of these are: Automatic Tim.
ng Devices, Current Interrupters,
Electric ans, Electrig Chlmen‘
Window Dispiays, Photocell Contro
Devices. Electric Vibrators. Small
QGrinders, Buffers and Polishers,
Minlature Pumps, Mechanical Mod.
girans, and other applica-
tions.

Consumes about 15 watts of

r.n.m. .
sturdy unit wlll constantiy opere
ate an $8-inch turntabls loaded
with 200 Ibs. dead weinht~THAT'S POWER!
Dimensions S high by 27 wide by 1847 doep:
has 4 convenlent mountin® studs: shaft is * jon
hv 3/16* diameter, And runa In  melf-all |n% ofl-
N'Mn!nxr 110:20 volts. 50-60

cles, A.C. only. Shp. wt. 1 1b.
&ﬁ"ﬁ.'f-’;}e’z" $2'25

1 MAIL TODAY—NOW!

LIMITED QUANTITIES!
PROMPT SHIPMENTS!

It’s Easy to order—Clip Coupon—Order from
i This Page—No Catalog Sent.

0 o0 o e oD D SN 5D N BN BN D TN S G5 GN 6D GO 0D 6D G0 6D e W

HUDSON SPECIALTIES CO. :
4Q t Broadway, Dept. RC-12-44, New York 7, N.Y. g
1 have clrcled below the number of the items I'm g
R L TH OIS O eed, (Mo uhD. B
A p‘:ﬁ'&& AeTOMPANIED WITH A DEPOSIT.) §
B e ot s 18 enclosed (2005, I
i re r C.0.D. for balance. NO c.0.0. 0
DER HAN $5.00. (New U. S. stamps. [

k or n order acceDted.)
rele Item No. wanted 147 162 158 :
b, H
.............. 1
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[
L}
[ ]
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SQUARE WAVE GENERATOR
(Continued from page 151)
o

at the top and round at the bottom, since
the limiting resistor will have little or no
effect on that part of the cycle when the
grid resistance is infinite, or during that
period of time no grid current is flowing.

Basically, square wave generators are
used in trigger circuits. The output of the
square wave, generator may be fed into a
differentiating circuit- (the R-C combina-
tion of Fig. 7) having a short time con-
stant, and the output will be a pulse.

A simplified fllustration of a pulsing cir-
cuit is shown in Fig. 8. The positive half
of the cycle is applied first. The condenser
charges almost instantly, or during the-time
the amplitude of the square wave is reached.
At this point, the condenser cecases to be
further charged, and will discharge rapidly
back through the resistor to ground. Since
we now have no change in the applied volt-
age, there will be no further change until
the negative half of the cycle.

On the negative half of the cycle, the
condenser charges up almost instantly, but
in the opposite direction, until the full
negative amplitude of the wave is reached
(Fig. 9). We again have direct current
and the condenser discharges through R.

We now have two pulses, a positive and
a negative pulse, one appearing on each
half of the.cycle.

POSITIVE OR NEGATIVE PULSES

To use these in trigger circuits, we may
wish either a positive or a negative pulse,
with the other clipped off. To get this, we
can feed the pulsing circuit output into the
grid of an amplifier, biased so that one
or the other of the pulses may be removed.

Fig. 10 shows a positive pulse amplifier.
With this amplifier, the tube is so biased
that the positive pulse is clipped off through
the action of the tube, and a positive pulse
is left in the output.

Any positive voltage applied to the grid
will cause the tube to instantly reach sat-
uration. During this time there will be no
plate current and the positive pulse is
clipped off.

During the negative half of the cycle,
the negative pulse is almost perfectly passed
by the amplifier. The resultant wave form
will be a positive pulse.

The negative pulse amplifier is so biased
that any negative voltage that may be
applied to the grid will cause the tube {0
be instantly cut off. On the positive half
of the cycle, the pulse is passed by the

amplifier. The output wave form will be a

negative pulse.

The wave forms of the positive pulgeA

generator may be shown graphically as in
Fig. 11. This graph shows the wave forms
with their true relationships as to phase
and time, but without showing true rela-
tionship as to amplification. The lines are
brought downward from the square wave
input to the differentiating circuit, and the
output wave form is developed. The wave
form as taken from the output of the posi-
tive pulse amplifier is developed in the
same manner.

Pulse generators may be used to trigger
various electronic devices. Their value is
well proven commercially as well as ex-
perimentally, as may he seen by the study
of television circuits. Pulses are also used
in many electronic industrial control cir-
cuits. The importance of the pulse and
square wave generator is continuing to in-
crease, and their study will well repay the
radioman. :
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reprocess
your dead

RADIO TUBES

NEW Scientific Process

REACTIVATES THORIUM
CONNECTS OPEN FILAMENTS

CLEARS SHORTS and
MICROPHONICS

(NOT the old ““flash’’ trick)

I MINIMUM ORDER 6 TUBES I

st 50

CASH
I volt & 3-Q5

C.0.D.
ONLY $1.00

30-Day Guarantee

Every tube fully tested in
checkers & sets before playing

APPROVED BY OPA

Send itemized list with order

Make sure glass, base & prongs are in-
tact . . . flashed, exploded or open ca-
thodes REJECTED and NOT RETURNED

RTS RADIO TUBE SERVICE CO0. INC.

6805 20th Avenue. Brooklyn 4. N.Y. :
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TECHNOTES |-FOR SALE-~

. . . . SILVERTONE MQDELS 7252, 725| HARD-TO-GET ITEMS

A number of these sets have come into

the shop with the same complaint: loss of | A4 n PERTECT WORKING GRDEN, indicatad. ALL
sensitivity on the entire broddcast band. Baking: Satisiaction Suaramteed ay yaoPice we aré
After considerable checking I found that | OROER FoUHiiont “oxtra " remitiamce joa™ ient coupon,
the small fired padder condenser in the Sxcoan will Be vetundsa, Al Cro.0 s, collect, Any
oscillator circuit had changed capacity |] &35 5570 1§ O mittanen i, on,06ders for loss
(probably due to temperature changes). or o 0. S M ampe No G 6, Bre te St npt chack,
Replacement with an adjustable padder |J e
and realigning the low frequencies by the
usual ‘‘rocking” method will work wonders . ULTRA MAGNET
with the gain and overall sensitivity of the LIFTS MORR WETAN (20 Times
set. The original padder has a value of LITTLE QIANT mMaanNgT
000425 mids (425 mmid). Made of ANISH v holEhe & ox
C.J. LerT, Poat Bowerful. miankeeber, World's
Hutchinson, Kans. Ana bisimenter e stall]

this high quality permanent magnet.
Measures 13847 x 12a” Shlp.znw:.

i o 159 1
. ... PHILCO AUTO MODELS ARé Youn SRICES ... $1.50 7
Intermittent operation and noise in these GENUINE MICROPHONE TRANSMITTERS
models can almost always be traced to the - Theae are regular itaig)
flexible shielding bond between the tuning o R piranamitteratiaH
condenser hgusmg and ground. Arde - telaphone. sumbly
I use a dial-drive spring soldered to the fnaPany » overstock, thase
frame of the condenser and to a lug nearby B AR AN e,
for a ground. It is flexible enough so it will Borethan the price usual-
never break, and gives a very good ground.
Realign condenser trimmers and LF’s for
a permanent repair.

ly asked for a simple
‘’microphone button.’’
The amateur, experi-
menter and telephone me-
chanic will find a variety
of uses for these excellent
microphones. They work

.In keeping with the. warti.me Spil‘lt of C- J ;LETT, Oan be used on P.A. n-umrg:cgglcgnuznad!;\‘;u%lr{::'
minimum types for maximum jobs, Aerovox Hutchinson, Kans. torephone” recelvers L(ran e pauhanications sets tEith
offers these two “first-aid” servicing items: s hotas i mouns” gortline talsphatie circlitis. jauct
Type PRS-V Dandees or tubular electro- Concenled dlctaphons. Blekiis uaits er Tiod,or &8
lytics, and Type ’84 paper tubulars. They |* :.c * ZENITH MODEL 5724 . hone ‘mechanis will ‘iﬁ%'ﬁﬂ?m°’u?&ﬂf‘ﬁ-§blﬂ'.’xlﬁ?ﬁ
are now available in the standard “Victory To change from a 6F5 to 6K5 in these Oy HESE ARE GENGINE TRALSMIIIESS, MADE BY

sets requires making only one connection, KELLOGA, WESTERN ELECTRIC AND STROMBERQ.

Line” ratings taking care of 90% or better

CARLSON, llent 1
The sockets have removable tube-prong |[f % nm.rkm:’f,?.uf.".l and ohe seldom offered n thons

of all standard radio set requirements. grips. There is a spare on the 6K7 socket. %%h:ei‘?‘.ls;{:ébw" - $1.50
Remove it and insert through top on 6F5 AMAZINOBLAGKLIGHTII
socket in the vacant No. 4 hole. Then con- Powerful 380-Watt Ultra-Violst Bource

ORY nect grips 3 and 4 together (underne?.th the rollle bast and most oractical
AEROVOX VICT socket). Now a 6K5 may be used instead genoral experimental and’ enter:
) ACITORS of a 6F5 with the advantage of béing able cent substances brillantly Jumi:
CA to shift back to 6F5 with no changes. kind nseded. Fits any standard
Tyoe ‘84 paper tubulars. GEORGE BATCHELDER, Alter Glass Pormiting ihly wicar
Aerovox  'YP d. Extra-wax-sealed. Wells River, 't Brings Dur besutin oratsaany
Individually 15165 apaciTY bt In yarioye, el of B
ties, plays, etc.: to obtain
D.C.W.V. og; m;d. CANADIAN SPARTON 5240 unique lighting effects. Bulb
et s D T L ‘002 mid. e e Iye . Wt. 1 1b.
288 -805 mid. Secondaries of I. F. transformers open 74{"’%.&’ e e TTH, 57 - . $2.45
e v i o m:g up. This is due to chemical action of dope = W.K-n-m)un METER )
........... mtd. .
288 '.g% mfd on the form. The break is always on the |l o roietely overhauted and
1+ S S = A, imd inside of the coil next to the form. feady for {mmediate soryics.
$00 BT s et : Warm the coil form and the secondary |] vpit, 60 cvele Z-wire A.C.
pRS.V elec- can be slid off. The break is easily found. rrent Ton i en ot e
Aerovox Dandees Type e, Extra- Remove one or two turns and replace, and RN R T B SR,
trolytics. Individually tested. the coil will be found to realign OLIEa the Paria-walonstumotiies
wax-sealed. Y The result is more permanent if dope is orate Meearjitraln Neol ICMlg
CAPAC scraped off and one layer of cellulose tape Shunemsiots Syaptoud SEINLY
................. Aot put on: %‘%:5':‘8‘:5'"?:‘?&%3 onsiricted in heavy metal cese, -
o R. Le Roy Buinw, || 8ioThich; o3l mln i aeeh! Weeloghotte, o |
London, Canada. P T FEE b $5.95 | .
YOUR PRICE ......, BB 0c0 L0565 G000 E L
. ... AC.D-C. RECTIFIER FAILURES e N R -
If failures occur rather frequently in rec- phone. commanies. Slithily used. but 1o
""""" tifiers and the cause cannot be traced to 2 Dowarhil  Uthaned oimgnet. . Fenulng '
i excess line voltage or bad components, it AR L P e
may often be due to excess peak currents. R LA AR L o
An easy remedy is to place resistors of ap- ‘ A . S LAR ST b T 1
® ASK YOUR JOBRBER proximately 25 ohms in each plate lead. This || supply.. size Sps- Smrmmifter shown above. Limited '
Ask for these Aerovox Victory Capacitors |trouble occurs quite frequently in the higher | ke R ez $|.85
to take care of your servicing. Ask for |heater voltage classes. B Pyt et RSO IR
latest Aerovox catalog—or write us direct. JorNn B. PARCHMAN, HUDSON SPECIALTIES CO. R

40 West Broadway, Dept. RC-12-44, New York 7, N.Y. : j
I have circled below the numbers of the iteme I'm 0

hude Shipping . chorgos {s nciosed ' '(NO ' ©.0.0; §

C @ shippin| chonrges, L] C. .. 10, !

ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 3

OR deposit of 8, ......... i3 enclosed (30%

roauired). ahip otder ‘G.0'D. for balance. NO ¢ 0.0, I

ORDER FOR LESS THAN e%i’f‘i‘ (Now U. B. stamps,

n or money order acc .

Circle Ttem No. wanted: 33 87 150 160 162 : v

Emporium, Penna.

.« .. RECTIFIER SUBSTITUTIONS .
Many of the later model AC-DC radios
use a 50 volt tube as a rectifier in a voltage
doubler or in the more common half-wave
' or full-wave circuits. Since the 50Y6 is hard

ot ©  INDIVIDUALLY TESTED |, obtain at this time, suitas%l§781bstitut§s e

; must be located. The type may be T lenns Pt Cleathr t R
SEROLT SRR DPR GNWABEDHIRD JMASS U, S A, used in most cases without undue trouble. (8 guo o oiiviiir i BAte snrnneens

NAM® ,,s00cc00scessosecscssastonsocsnossnssss

In Canada: AEROVOX CANADA LTD., HaM: An examination of the 50Z7G shows that |1 it b e b ehd i ae
i . B register letter if you ‘send cash or stamps.
EALUTLEAORTRN R LB N Vgable: (Continued on following page) [ Pty iyt iyl ey T S
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" OPPORTUNITY AD-LETS

Adverticements in this seetiom cost 20 cents a word
for each insertion. Name, address and initials must
be included at the above rate. Cash should accom-
pany all classified advertisements unless placed by
an accredited advertising agency. No advertisement
for lesg than ten words accepted. Ten percent dis-
count six issues, twemy percent for twelve issues.
. Objectionable or misleadlng advertisements not ac-
cepted. Advertisements for January, 1945, issue must
reach ug not later than November 28, 1914,

{5 ¥ gadio-Craft e 25 W. B'way ® New York 7, N. Y.

PSYCHOLOGY THAT WORKS UNCOVERS PROFIT-
able Opportunities; helps you tind yourself . . . the real
: you:; develops your Rich, Creative Talents. Dr. Tibolt
| SRC, 185 Godfrey, Phila 20.
PREPARE NOW FOR TREMENDOUS OPPORTUNITIES
in new flelds of radio after the war. Training for Federal
licenges. Write for particulars, American Radio Institute,
44 East 23rd Street, New York 10, N. Y.

USED CORRESPONDENCE COURSES AND TECHNI-
cal Books Bought, Sold, Rented. Catalog Free. Educa-
tional Exchange, Henager, Alabama.

SAL-AMMONIAC TINNING BLOCKS 50 AND 75
cents, Dealers wanted. Opportune Products, Box 8,
Normandy 21, X"o. o -

BUILD A RADIO, COMPLETE KIT WITH TUBES,
$9.95. Dotails. Radio, 9418 Avenup ““A,” Brooklyn, N. Y.

300 WAYS

g S SR E— RIS

! g 68

; MQ".“ PAGES
' 25c¢ BRAND
| Per Copy W new BOOK

. SOLD ON A 40,000 WORDS

QUARANTEE!

In “CASH IN” you get ALL the real money-
makers—dozens of profitable tested mail or-
der plans, confidential business secrets, dozens
of practical tested formulas, successful tested
schemes—actual experiences of men who have
started on & shoestring—with less than $10
capital.
Buyers of This Book Tell Us—
. . . “Biggest value I've yet to see. Book is
worth at least a dollar.”” S. Buda, B’klyn, N. Y.
.. . “Your book is as good if not better than
others selling at $1.00.”
- George Brunet, Montreal, Can.
. .."CASH IN is the best value I have yet
to see in the mail order field.”
Lawrence Fox, Brooklyn, N Y.

»CASH IN’’ contains only tested ideas covering every
type of full—or spare-time enterprise—it’'s & ‘‘master-
{ece’’ in business ventures.

o @ gopy postpaid. Send U, 8. stamps or goin.

NATIONAL PLANS INSTITUTE
P.O. Box 26R, Station N
New York 23, N. Y.

 IN 12 WEEKS
1 WILL

. . ‘**Learn by Doing. 1
1 youy}l:aevih}?a‘(’is Ralalo - Electronics experience }{?u
need Coyne training.Free ]fr?plo%dn:?l“c &gﬂ';:‘;:: fé);tlil:!;
Many carn while loar %or free book which tells
you how hundreds have
- | become successful after
taking our training.

-
]

.C. is, Pres., Radio-Electronics Div, Coyne Electrica
's'cl‘\:oc}'l?‘g;o s. Paulina St., Dept. 94-7H, Chicago 12, 11

Send Free Radio Book and ail the facts. !

L:NAME =

| ADDRESS

ZONBE STATE

CI

| PATENTS—TRADE MARK

| Booklet concerning Inventions & .Patents
Form “Evidence of Conception’’ with in-
| structions for use and ‘“‘Schedule of
| Government and Attorneys Fees’’—Fres
. LANCASTER, ALLWINE & ROMMEL
y Ropistered Patent Attorneys

 Bowen Bldg. Washington 5, D. C.

UY AN EXTRA WAR BOND @
B

!
1 S

e e .
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the actual heater is connected between pins
2 and 6 and is rated at 50 volts at 150 mil-
liamps. A small coil of wire is connected
between pins 6 and 7 to provide a 2.5 volt
heater supply.

Although the tube could be substituted
directly in many cases, care should be taken
because many manufacturers use the unused
socket lugs for connection terminals. If this
is the case, a substitution which is tempo-
rary in nature or until a replacement is
available may be made the lazy man’s way
by clipping No. 6 pin off of the tube base.
This eliminates the necessity of changing
socket connections. An efficient and perma-
nent repair may be made by using an adapter
or rewiring the socket as follows: Remove
and isolate all leads from No. 6 socket lug.
Move all connections from No. 7 lug to
No. 6 lug.

Although the maximum current rating of
the 50Z7G is slightly lower, it will work
satisfactorily in most cases.

Joun B. PARCHMAN,
Emporium, Penna.

. . TUNABLE HUM

It has been my experience on several oc-
casions to encounter tunable hum which was
due to nothing more than a blown neutral
fuse in the house circuit. In these cases the
circuit was completed through an existing
foreign ground caused by worn insulation
on the neutraldeg of the house wiring, rub-
bing against the conduit.

An open neutral wire with a foreign
ground return has also been found to cause
the same trouble. In this case a new line
wire has to be installed, where in the former
a new fuse cured the trouble.

. ... ADAPTION TECHNIQUE

Type 7A4 will directly replace the XXL
(triode) tube in all Philcos. It is also pos-
sible to make adapters or change sockets
and use the 76 or 6J5 for such substitution.
Make sure that in the case of the 7A4 no
wires go to the “no connection” pins. After
the war remhember to replace again with the
original XXL type which is, of course,
superior for good FM reception.

If no loctal plugs are available, break off
the glass top from the loctal tube, leaving
intact the small glass bottom containing the
pins. Clean the pins protruding on the tube
side and solder on extensions to proper lugs.
For more room between top socket and bot-
tom plug base, cut off a cardboard mailing
tube of proper size. Use a little service or

bakelite cement and insert the local or octal

base plug.

Amphenol molded sockets with spring
mounting ring may be used without the ring
for the top sockets. Mount on a bolt with
a nut on either side through the hole in
loctal or octal socket and turn down with a
file in the chuck of a drill. The 4, 5, 6 and
7 hole sockets of the Amphenol type men-
tioned do not have a hole through the socket
but instead a round depression on the under
side which may be drilled through with
reasonable care.

In connection with the above substitutions
check the bias requirement from the tube
manual since some cases may require a
slight change.

It is wise to tell the customer that as soon
as you can get tubes again, his set should
be put back into original shape. Changes
in wiring should then be put back exactly
as in the original. We keep a file of changes
made listed under the customer’s name so
that touchy circuits may be- restored as
originally factory made. After the war the
data will thus be made immediately avail-
able,

WirLiaMs Rapio Lass,
Wapakoneta, Ohio

[} " !
www.americanradioh“-u ey

4 STANDARD TYPES
of Amperite Regtlators replace over 4004
i types of AC-DC. Ballast Tubes now. in use
Amperites are real REGULATORS. . - Kave
gtented Automatic Starting Resistor whi

ts initial surge and saves pilot lig
. .. Ask Your Jobber.

 Sinple!

WAY TO REPLACE

BALLASTS

WRITE FOR REPLACEMENT CHART
AMPERITE@ 561 BROAOWAY. NEW YORK,.N. Y.

" REPAIR SERVIGE |

' Hurd to get new testing instru-
ments? Let our well-equipped
Service Shop put your instru-
ment in tip-top condition. For
the duration—all makes—all
repairs made by EXPERTS.

PRECAUTION —Before you ship, be sure to
tell us make, model and serial mumber, also
age of instrument, and what’s wreng . . .
thank you.

AUTHORIZED

BURLINGAME

SUPREME SERVICE STATION

A SS O0CI1ATES

Service Di on 23

11 Park Place - New York 7, N. Y.
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Send Only 10¢

For This Handy

TUBE AND CIRCUIT:
REFERENCE BOOK

OUR NEWEST
GET-ACQUAINTED
OFFER!

Here’s a handy refer-
ence book that meets the
demand for simple, easy-
to-understand data on
substitution of radio tubes.
Contains a special section
devoted to valuable technical information on
tubes and circuits. It's a ﬁuide you’ll refer to
timé and again. You can’t afford to be without it.
Send for your copy today! Only 10c postpaid.

TUBE-BASE
CALCULATOR
ONLY 25¢

Here's just the calculator you've been lookin
for! Tells you t%llckly. tube ‘characteristics tha
enable you to substitute available tubes for those
hard to get. Send for one today. Only 25¢. We pay
the shipping expense.

F REE! Rer:-:tlfeagj:P

Time zones, amateur
zones, short wave sta-
tions and loads of
other valuable infor-
mation. Printed in col-
ofs; size 3% X 4% ft.
It's yours free! Send
15¢ to help with packe-
ing and mailing.

~'RaDIO LABORAYOAILS

Raero Ruyiaancy Mar .o
—

.

WE'VE GOT THOSE
HARD-TO-GET
RADIO PARTS

You'll be surprised at
the many hard-to-get
parts we've been able to
i?t for you fellows.

ikes, pickups, multi-
testers, meters and many
other items. They're
Yours as long as they
ast. Send today for our
latest flyer. It’'s full of
merchandjse you’ve been
trying to get! Stocks
won't last long, so send
today!

io ab i i
oral
COUN.CIL BLUKFS 12;105

HALLICRAFTERS

For many years we have been one of the coun-
try’s largest distributors of Hallicrafter equip-
ment. We have Hallicrafters available for im-
g}gﬁlate delivery on priority. For full particulars,

e,

WHOLESALE
RADIO LABORATORIES |

744 W. BROADWAY
COUNCIL BLUFFS, IOWA

= s e emw wum = M 11 Ooupon Today & D S e— e—

Wholesale Radio Labora
744 West roadwaﬁva erstoged RC-12
Council Bluffs, Iowa.

D Send your reference Book ‘‘Tubes and

Circuits’’, Here’s my 10c.

D You bet I want a Tube-Base Calculator.

25¢ 18 enclosed,

D Ship me your free radio map. 15c is en-
closed for packing and mailing.

Seng your free flyer of hard-to-get radio

parts.

Name
Address

Town State
I am [] an amateur; [] experimenter;
{1 service man.
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MACHINE GUNS
(Continued from page 144)
i g

By placing these multiple, expendable
television machine guns in exposed front
locations, the high casualties of the past in
the manning of machine guns will be prac-
tically done away with.

It will be pointed out that while this ar-
rangement may be good during day-time,
it is of no use during the night. Exactly the
opposite is true. Baird, the English tele-
vision authority, long ago invented his
Noctovisor whereby subjects are televised
in a pitch dark room, yet observers at the
recelver sce the features of the televised
person clearly. This is done by means of
infra-red rays. It is therefore a simple mat-
ter to place infra-red projectors some-
where in front of the machine gun. In-
deed several such units can be used to
guard the flanks of the machine gun posi-
tion as well. The television transmitter,
being- sensitive to infra-red rays, the dis-
tant crew can see the approaching enemy
in pitch darkness as well as in daytime.

While it is true thdt the infra-red rays
do not reach over a great distance, yet they
can be made to carry for several hundred
yards without undue difficulty. Thus it will
be impossible for the enemy to crawl up
to the strong point at night and not be de-
tected.

The new arrangement shows still an-
other application of television which we
may expect to see in use sooI.

STATEMENT OF THE OWNERSHIP, MANAGEMENT,
CIRCULATION, ETC., REQUIRED BY THE ACT OF
CONGRESS OF AUGUST 24, 1912, AND MARCH 3, 1933.

Of Radio-Craft and Popular Electronics, published
monthly at Springfield. Mass., for October 1, 1944.

County of New York
State of New York

Before me. a Notary Public in and for the State and
county aforesaid, personally appeared Hugo Gernsback,
who, having been duly sworn according to law, deposes
and says that he is the editor of Radio-Craft and Popular
Electronies, and that the following is, to the best of his
knowledge and bellef, a true statement of the ownership,
management (and if a daily paper, the circulation), etc.,
of the aforesaid publication for the date shown in the
above caption, required by the Act of August 24, 1912,
as amended by the Act of March 3, 1933, embodied in
section 537, Postal Laws and Regulations, printed on the
reverse of this form, to wit:

1. That the names and addresses of the publisher, edi-
tor, managing editor, and business managers are: Pub-
lisher, Raderaft Publications, Inc., 25 West Broadway,
New York 7, N. Y.; Editor, H. Gernsback, 25 West
Broadway, New York 7, N. Y.; Managing Editor, none;
Business Managers, none.

2, That the owner is: (If owned by a corporation, its
name and address must be stated and also immediately
thereunder the names and addresses of stockholders own-
ing or holding one per cent or more of total amount of
stock. If not owned by a_ corporation, the names and
addresses of the individual owners must be given. If
owned by a flrm, company, or other unincorporated con-
cern, {ts name and address, as well as those of each
individual member must be given.) Radcraft Publications,
Inc., 25 West Broadway, New York 7, N. Y.; H. Gerns-
back, 25 West Broadway, New .York 7, N. Y.

3. That the known bondholders, mortgagees, and other
security holders .owning or holding 1 per cent or more
of total amount of bonds. mortgages, or other securlties
are: (If there are none. so state.) None.

4, That the two paragraphs next above. giving the
names Of the owners, stockholders, and security holders,
it any, contain not only the list of stockholders and
security holders as they appear upon the books of the
company but also. in cases where the stockholder or
security holder appears upon the books of the company
as trustee or in any other flduciary relation, the name of
the person or corporation for whom such trustee is acting,
is ziven; also that the said two paragraphs contain state-
ments embracing afflant’s full knowledge and belief as to
the circumstances and conditions under which stockholders
and_security holders who do not appear upon the books
of the company as trustees, hold stock and securities in a
capacity other than that of a bona fldée owner: and this
afflant has no reason to believe that any other person,
association, or corporation has any interest, direct or in-
direct. in the sald stock. bonds, or other securities than
as 80 stated by him.

5. That the average number of copies of each issue of
this publication sold or distributed. through the mails or

58,

‘otherwise, to paid subscribers during the twelve months

ing t to shown above i
D"iclesd ?,'f;o,“.ﬁ,,&’:,,{’ i required from daily publications

only. )}
(Signature of publisher)
H GERNSBACK.

Sworn to and subscribed before me this 1lth day of

September, 1944.
MAURICE COYNE. Notary Public

[Seal] {Commission expires March 80, 1948)
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s IN 12 WEEKS

;. BY SHOP WORK '
VliFinance Your Training
Prepare for ioba?ln‘lhdl lg-El(}ch‘&glcﬂ.

_shops, 8 rainin, n yne
e S
for Bl Bhcy o Len ® you ne: oyne training. Write
Chsessnesrgalen b o

s Pres..Radlo-Electronics Div,.C d

500°S.Pauilina St.,Dept, 54.78 ChICaLe 25 MG
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MARINE RADIO MANUAL, edited by
M. H. Strichartz. Published by the Cor-
nell Maritime Press. Semi-flexible leather-

ette covers, 5 x 714 inches, 518 pages. Price
$4.00.

TFirst of its kind, this book aims to in-
struct the radio operator in what he nceds
to know, as he requires it. More than one
fresh operator has had more trouble be-
cause he has appeared on the sailing date
with no other papers than his radiotelegraph
license than on account of any difficulties
with the radio apparatus.

Chapter V of the Manual starts out with
“Do’s and Don't’s for Beginners” and after
impressing the new operator with some of
the things he must not forget if he ever
wants to become a radioman, goes on to
Preliminaries, or instructions as to his sea-
man’s papers. Then comes the important
item, Getting a Job, and the more impor-
tant one (up to the present neglected in all
radio texts) Going Aboard. The operator
is then told what is likely to be expected
of him while in port on his first job. This
information is often not obtainable else-
where, as more than one operator can testi-
fy, yet the new “Sparks” is under ohserva-
tion and his reputation often depends on how
he uses those first few days in port.

“Work at Sea” is the title of the next
chapter, which covers such matters as when
to go on the first watch, what matter the
Master will expect him to copy and what
not to copy, as well as the regular procedure
of transmitting and receiving messages.

The remaining chapters of the book con-
tain material that the operator has other
access to, though only under a number of
separate covers, and cover the “business”
end of running a ship station, radio
law, special communications, maintenance,
trouble-shooting, direction-finders and sim-’
ilar items. Worthy of special attention is
the section on word-counting, which con-
tains several times the number of examples
found in any other work.

INSTRUMENT FLYING AND RADIO
NAVIGATION, by Holland L. Redfield,
Published by the Ronald Press Co. Stiff
cloth covers, 514 x 8 inches, 195 pages, 107
illustrations. Price $3.00.

Use of non-radio instruments is com-
pressed into four chapters of 38 pages al-
together. In this space the turn indicator,
hall bank indicator, air-speed indicator,
altimeter, vertical speed indicator, mag-
‘netic compass, clock, artificial horizon and
~gyro are described, with the gyro and ar-
tificial horizon receiving a short chapter.
" The rest of the book deals with radio
instruments and radio flying. Five chap-
ters are devoted to radio ranging systems
and navigating with the help of radio
" ranges. The radio direction finder then re-
‘ceives an equal amount of space. Methods
of using the instrument to find a bearing
and correct a course are described, as well
as the use of the fixed direction finder,

The Link Trainer is dealt with in the
\l chapter.
imply written and well illustrated, this
ok will be popular among flying students’
nd persons interested in aerial navigation.
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ELECTRONICS, TODAY AND TOMOR-
ROW, by John Mills. Published by D. Van
Nostrand and Co. Stiff cloth covers, 5% x 8
inches, 178 pages. Price $2.25.

A popular book by a technical writer is
often worth reading. Such is the case with
this one, whose "author, “sometime member
of the technical staff, Bell Telephone Lab-
oratories,” has written on radio subjects
from the time of the last World War and
before.

Starting with a short historical outline:
“New Sciences for Old,” in which the
continuity of electronics with earlier dis-
coveries is stressed, he goes on to intro-
duce electricity through its original form,
lightning. ‘“Man-Made Lightning” natural-
ly follows, and the reader learns some-
thing of electrical quantities and the units
in which they are measured.

Electronics proper begins with the fourth

hapter, the first of six on the standard
vacuum tube. These take the casual student
from the hot cathode to tetrodes and pen-
todes, with a chapter on oscillators thrown
in. The next two chapters are dcvoted to
photo-electric anid gas-filled tubes.

Electron optics and photography are
dealt with in a chapter which gives consid-
erable information on electron microscopes,
and the Cyclotron receives a chapter, while
two chapters are devoted to the ultra-high
frequencies and U.H.FF. operation, now
brought so forcibly into the public eve be-
cause of military applications.

ULTRA-HIGH-FREQUENCY RADIO EN-
GINEERING, by W. L. Emery. Published
by the MacMillan Co. Stiff cloth covers,
6 x 814 inches, 295 pages. Price $3.25.

Based on lecture notes used for two-and-
a-half vears in a course on high-frequen-
cy techniques at Towa State College, this
hook had some of the advantages of revi-

sion before its publication. Written for
senior electrical engineering students, a
hackground of elementary communica-

tion and clectronics'is assumed. Mathemat-
ics including integral calculus is used. Nu-
merical examples are used regularly.

The hook is not entirely devoted to high-
frequency communications theory, as the
namie might suggest. After the introduc-
tion, a chapter deals with voltage-regulated
power supplies, and a second one with
electronic switching and svnchronization.
Multivibrators, shaping circuits and dis-
criminators are included in this chapter.

Amplifiers are treated with special at-
tention to cqmpensation for high- and low-
frequency response, necessary in -television
and other circuits. Square-wave testing
and transient response also receives a chap-
ter. :

Ultra-high-frequencies per se. are han-
dled under the chapter heads: Ultra-high-

frequency Circuit Elements, Oscillators,

Modulation and Detection, Radiation, and
Wave Guides.

Each chapter is followed by a series of
‘problems, and one or several experiments.
There is also a list of references (books
and magazine articles) at the end of each
chapter.
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NOW-A REALLY HIGH-POWERED-
Radio Engineering
Library

-

SINBERING
IaNpPOOK
Henwey

The Library comprises a selection
of books cuiled from leading Mec-
Graw-Hill publications in the ra-
dio field.

@ especially selected by radio specialists of Mec-
Graw-Hill publications

® to give most complete, dependable coverage of
facts needed by all whose jields are grounded on
radio fundamentals

® available at a special price and terms

HESE books cover circuit phenomena, tube the-

ory, networks, measurements, and other sub-
jects—give specialized treatments of all fields of
practical design and application. They are books
of recognized position in the literature—books you
will refer to and be referred to often. If you
are a practical designer, researcher or engineer
in any field based on radio, you want these books
for the help they give in hundreds of problems
throughout the whole field of radio engineering.

5VOLUMES, 3319 PAGES, 2289 ILLUSTRATIONS

. Eastman’s FUNDAMENTALS OF VACUUM TUBES
2. Terman’s RADIO ENGINEERING

3. Everitt's COMMUNICATION ENGINEERING

4. Hund's HIGH FREQUENCY MEASUREMENTS

5. Henney's RADIO ENGINEERING HANDBOOK

10 days’ examination. Easy terms. Special price under
this offer less than boolks bought separately. Add these
standard works to your library now; pay smail monthly
installments, while you use the books.

10 DAYS' FREE EXAMINATION—SEND COUPON
(Y s F R R R i R R B R B B B B B B B B B _B R R B |

McGraw-Hill Book Co., 330 W, 42nd St. New York 18
S

end me Radio Engineering Library, 5 vols., for 10
days’ examination on approval. In 10 days T will send
$3.00, plus few cents postage. ahd $3.00 monthly till
$24.00 is pald. or return hooks postpaid. (We pay post-
age on orders accompanied by remittance of first in-
stallment.)

ADAICSS « i o0 h s o afo foas v s opfiammas s oo iiahidnamss as

City and SUAIC welhas bide sdradiadp Jed . vonmaden o a-k

Position

COMDANY: & ok iae abm 8 Bu T B s o 205 e Sm pecmms RC 12-44
---------------------------

MATHEMATICS
FOR RADIO

Two volumes, prepared for home study.
Book | (314 pp.) covers the algebra,

larithmetic, and geometry; Book 11 (329

pp.) covers the advanced algebra, trigo-
nometry, and complex numbers neces-
sary to read technical books and articles
on radio.

MAEDEL PUBLISHING HOUSE Room 117
593 East 38 Street, Brooklyn, New York

Send me MATHEMATICS FOR RADIO AND
COMMUNICATION as checked below. I enclose
payment therefor with the understanding that
1 may return the book(s) within 5 days in good
condition and my money will be refunded.

Name .......

Address

Cea et s as s fe e s amar ey .

O Book | at §3.75 plus 6o postage
D) Book 11 at $4.00 plus 6c postage
] Books | and 11 at $7.75 postage prepald

" Foreign and Canadian prices 25c per volume higher
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RADIO SCHOOL

DIRECTORY

PREPARE NOW FOR POST-WAR RADIO AND ELECTRONICS

\IAKE a place for yourself in a new world of radio and electronics—a world in which
LV4 revolutionary electronic developments will require highly specialized technical
knowledge. Take a good course now to fit yourself for a good paying job. The training
you need can be supplied by one of the schools advertised in this publication.

COMMERCIAL

]

INSTITUTE

—_—

RADIO

A radio training center for
twenty-four years.

()
ACCREDITED FOR VETERAN TRAINING
ResmeENT Courses ONLY

Pre-Ipquction, Broadcast, Service, Aeronautieal,
Television and Marine telegraphy classes now
forming for February 5. Literature upon request.

Home Study Course in Mathematics
Dept. C., 38 West Biddle St., Baltimore 1, Md.

EX-SERVICE MEN can coms )
plete work here in shortest pos- =
sible time. Special Prep. Dep’t.
Also REFRESHER COURSES. Courses also in
Civil, Electrical, Mechanical, Chemical, Aeronau-
tical Engineering; Business Administration, Ac-
counting, Secretarial Science. Tuition, living costs
low. 61st year. Cosmopolitan studept body? Enter
Jan., Mar., June, Sept. Catalog.

TRI-STATE COLLEG 24124 College Ave:

ANGOLA, INDIANA

RADI0O TECHNOLOGY

BCA Institute offers an intensive two-year
courge of high standard embracing all phases
of RBadio and Television. Practical training
with modern equipment. Also shorter spe-
elalized courses: in Commercial Radio Operat.
ing, Radio and Television Servieing, and

Aviation Communications. For Free ('Jataloz'

write Dept. RC-44.

RCA INSTITUTES, Inec.

A Radio Corporation of America Service
785 VARICK STREET NEW YORK 13, N, Y

! - Correspondence Courses In.
RADIO and ELECTRICAL ENGINEERING
@ P>" ELECTRICAL ENGINEERING (st z90d vrase
trical field. Prepare yourself, at Low Cost, for secure
future. Modern. simplified, Eyou can understand Qquickly.
ADIO ENGINEERING fixirs, ine, coures In radie; pub-
Trains you to be super-service man. real vacuum tube
technician. Servicemen needed badly. Dinloma on comple-
tion. Tuitlon $25, either course. Deferred pavment -plan.

Get coples of school catalogs. student
magazines, complete details. SEND NOW!

LINCOLN ENGINEERING SCHOOL ,Box231.c70

Lincoln. Nebr.

nim i [t ML IR

WORLD-WIDE STATION LIST
(Continued from page 171)
i

e ]

to Thursday, 6:45 am to 10:15 pm:;
Friday and* Saturday, 6:45 -to 11

am.

6135 — SU+VA, FIJI ISLANDS; heard at 7
o 7:30 am.

6,140 WRUA BOSTON, MASS.: North African
beam, midnight to 2 am.

6.140 DXX BERLIN, GERMANY.

6.150 GRW LONDON, ENGLAND,

6.150 CJRO WINNIPEG, CANADA: heard at
midnight.

6.150 HJCD BOGOTA, COLOMSBIA; 9 to 10 pm.

6.160 CBRX VANCOUVER, CANADA; (0:30 am
to 2:30 am.

6.165 HER3 BERN, SWITZERLAND: 9:30 to 11
pm except Saturdays.

6.170 WCBX NEW YORK CITY; European beam,
11:45 pm to 3 am.

6.180 XGEA CHUNGKING, CHINA:; heard

) morning; fem announcer.

6.190 —— ATHLONE, IRELAND.

6.190 DXG BERL!N, GERMANY,

6190 —— TOKYO, JAPAN; heard early morn-
ing.

6.190 WGEX SCHENECTADY, NEW YORK: Eu-
ropean beam, 9:15 pm to 2 am.

6.190 WGEO SCHENECTADY, NEW YORK: Eu-
ropean beam, 12:I5 to 3 am.

6.200 ZYC7 RIO DE JANE!RO, BRAZIL.

6.200 GRN LONDON, ENGLAND.

6.2 Y.Y6RY BOLIVAR, VENEZUELA,

192 Printed in the WU.S.A,

RADIO-TELEVISION
ELECTRONICS

offer ever-increasing post-war opportunities for
trained men and women. R-T 1 courses pre-
pare you by comb.ning theory with practical
laboratory experience. .
Consideration given to Veterans ell-
gible for training under the G.l. Bill.

Day & Evening Sessions. Apply daily 9-9, Sat.

NIRRT

9-2. Request Information.

Radio-Television Institute

480 Lexington Avenue,
PLaza 3-4585

N. Y. 17 (46th St.)
Licensed by N. Y. State

R

Be a ‘'key’’ man. Learn how to send and
receive messages in code by telegraph
and radio, Army, Navy and Commerce
need thousands of men. Good_pay, ad-
venture, interesting work. Learn at
home ' quickly through famous Candler
System. Write for FREE BOOK.

CANDLER SYSTEM CO.
Dept. 3-0, Box 928, Denver 1, Colo., U.S.A.

® ¢ LOOK AT

THE CAPITOL RADIO

ENGINEERING INSTITUTE
MESSAGE ON PAGE 170

6.212 DKSA - SENDER ATLANTIK; heard at 5:30
pm.
6.23 e MOSCOW, USSR; heard at 8:45
pm.
6.235 HRD2 LA CEIBA, HONDURAS,
6.243 HIIN CIUDAD TRUJILLO, DOMINICAN
REPUBLIC.
6.27 HJCR BOGOTA, COLOMBIA; heard at 8
pm.
$.280 HIUZ CIUDAD TRUJILLO, DOMINICAN
REPUBLIC.
6330 COCW HAVANA, CUBA,
6.357 HRPI SAN PEDRO SULA, HONDURAS;
heard about 10:30 pm Sundays.
6.380 HIIX CIUDAD TRUJILLO, DOMINICAN
REPUBLIC.
6.385 HI9B SANTIAGO DE LOS CABALLEROS,
DOMINICAN REPUBLIC.
6.405 TGOA QUEZALTENANGO, GUATEMALA.
6.440 HIIS SANTIAGO DE LOS CABALLEROS,
DOMINICAN REPUBLIC.
6.47 COHI SANTA CLARA, CUBA.
6.480 TGWB GUATEMALA élTY, GUATEMALA;
7 am to 8:10 pm daily except
Sunday.
6.63 HIT CIUDAD TRUJILLO, DOMINICAN
REPUBL!C: heard at 8:45 pm.
6.990 XPSA CHUNGKING, CHINA; [:20 to
3:10 am; 7 am to noon.
6.715 ZLT7 WELLINGTON, NEW ZEALAND;
daily at 5:30 or 6 am.
6.90 XPSA KWEIYANG, CHINA: heard 10:30
pm to 12:16 am; also 4 to 9 am.
6,910 YNOW MANAGUA, NICARAGUA.
7.000 WGEA SCHENECTADY, NEW YORK: Eu-
ropean beam, |1:45 pm to 3 am.
7.014 CMZI HAYANA, CUBA.
7.020 — PONTA DEL GADA, AZORES,
7.02 — MADRID, SPAIN. .
7.0s3 COCL HAVANA, CUBA.
7.070 GRS LONDON, ENGLAND.
7.12 GRM LONDON, ENGLAND.
7.160 HC!BF QUITO, ECUADOR.
7171 XGOY CHUNGKING, CHINA: East Asia
and South Seas beam, 7:35 to
9:40 am; North America beam,
9:45 to 11:40 am; European beam,
11:45 am to 12:30 pm; East Asia
and South Seas beam, 12:30 to
1:45 pm. .
7.185 GRK ' LONDON, ENGLAND.
7.19 COCG HAVANA, CUBA: heard after-
noons.
7.200 —- STATION DEBUNK; heard eve-
nings.
7,230 GSW LONDON, ENGLAND.

‘RADIO-CRAFT
I
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7.230 KWID SAN FRANCISCO, CALIF.; Orien-
tal beam, 5:1S to Il am.

7.24 - DXJ BERLIN, GERMANY.

7.250 WGEO SCHENECJADY. NEW YORK; Eu-
ropean beam, 12:15 to 3 am.

7.250 WBOS  BOSTON, MQS}ﬁ.; East South Amer-
ica peam, 8:30 pm to midnight.

7.250 KGE! SAN FRANCISCS, CALIF.; Orien-
tal beam, 6:45 am to | pm.

7.260 GSU LONDON, ENGLAND; North
America beam, 8:15 pm to 12:45
am.

7.275 DXL25 BERLIN, GERMANY.

7:290 DJX BERLIN, GERMANY.

7315 YSO SAN SALVADOR, EL SALYADOR.

7.32 GRJ LONDON, ENGLAND.,

7.380 — BERN, SWITZERLAND; off at ||
pm,

7.395 —— BERN, SWITZERLAND: North
America beam, 4 to 4:30 pm.

7.435 FGBAH ~ POINTE A PITRE, GUADELOUPE;
heard-about 8 to |0 pm,

7.520 KKH HONOLULYU,: HAWAIl: news in
English at 8 am. .

7.565 KWWY SAN FRANCISCO, CALIF.; Orien-
tal beam and N.E.|. beam, 8:30
am to 12:30 pm; Sundays only,
9:30 am to 12:30 pm,

7578 WLWO CINCINNATI, OHIO; European
beam, 12:15 to 4 am.

7575 WRUA BOSTON, MASS.: North Africa
%)‘e:gn. 645 to 7:15 pm: 7:30 to

145 pm.

7.800  WOOW NEW YORK CITY; heard testing.

7.805 WRUL  BOSTON, MASS.: North African
beam, 2:15 to 5:45 am,

7.820 WOOW NEW YORK CITY; European beam,
7 to 9:15 pm: 9:30 pm to 3:30 am.

7.86 SUZ CAIRO, EGYPT.

8.000 — ATHENS, GREECE.

8.030 FXE BEIRUT, LEBANON (SYRIA).

8.035 CNR RABAT, MOROCCO,; heard Sun-
days 5 to 6 pm.

8.220 — DAKAR, SENEGAL (FRENCH
WEST AFRICA).

8.500 —— TOKYO, ' JAPAN; early morning
transmissions. -

8.530 VUCé CALCUTTA, INDIA.

8.600 COJK CAMAGUEY, CUBA.

870 COCO HAVANA, CUBA.

883 COCQ HAVANA, CUBA.

8.930 KES2 SAN FRANCISCO, CALIF.; N.E.I.
beam, 6:45 am to | pm.

8.945 COKG SANTIAGO, CUBA; 7:30 am to Il
pm;: at times later.

8.960 AFHQ A%F!FEFCEEADC’UARTERS' NORTH

8.960 APH ALLIED HEADQUARTERS, ITALY.

8.985 COKW HAVANA, -CUBA; evenings. 4

Stations listed below are corrections and
additions to parts two and three which were
published in the past two issues. This list is

printed in three parts to conserve space

and thereby save paper, in support of the
war effort. We ask our readers to bear
with us this inconvenience until victory is
ours and the present paper shortage is a
thing of the past. We thank you.

9.120 — BALIKPAPAN, BORNEO; heard at
6to 7 pm.

9.410 — LONDON, ENGLAND; to South
America.

9.440 FZI “"RADIO BRAZZAVILLE'" FRENCH
WEST AFRICA; heard about 4:40
pm.

9.490 — LONDON, ENGLAND; European
service.

9.500 WOOC NEW YORK CITY; heard festing. .

9.625 — LONDON, ENGLAND; South
American service. '

9.640 GVZ LONDON, ENGLAND. - !

9.660 —— LONDON, ENGLAND; heard at
8:50 pm.

9.950 —— NBC IN LONDON, ENGLAND; no

¥ sked known.

10.040 — BERLIN, GERMANY; heard eve-
nings till about 9 pm.

10.290 ~— BERLIN, GERMANY; no sked
known,

11.645 ~—— BELGIAN NATIONAL RAD!O;
heard 8:30 to 8:40 pm: no sked.

11.780 — LONDON, ENGLAND; heard 7 to
10 pm. ;

11.785 —— BELglAN NAT!IONAL RAD!O;
heard at 9 to 9:15 pm; also 6:30

: to 7 pm. :
11.855 — "RADIO SHONAN," MALAYA;
heard at 10:55 am.

12.190 LSN3 ARGENTINA; heard 7 to 7:15 pm;

- no sked known. !

17.850 —— BERLIN, GERMANY; evenings,
heard at |0 am.

®

Commercials are not “laid on so thick"”
in Australian radio programs, according

casts are voluntarily prohibited by statio
and spot announcements have virtually dis-
appeared from night programs.

DECEMBER,
 OEMARS
| |

for
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— NEW COMPLETE RADIO TUB

THE new complete data on tubes, including charac-
teristics, outlined drawings and basing diagrams of
all standard receiving tube types; simplified inter-
change information including over 1600 substitutions;
hearing aid tube data and technical information re-
garding radio panel lamps. All this is included in the
new Raytheon Tube Data and Substitution Chart pre-
pared by the Technical Service Department of Raytheon
Manufacturing Company.

The value of the technical information in this man-
ual is inestimable and yet it may be obtained FREE
from your Raytheon receiving tube distributor. Every-

All Four Divisions Have Been
Awarded Army-Navy *‘E'’ With Stars

» RAYTHEON

#ogt Pealelely

RADIO AND ELECTRONIC TUBES as A

OEVOTED TO RESEARCH AND MANUFACTURE OF TUBES FOR THE NEW ERA ‘/'/ ELECTRONICS

one concerned in the repair and maintenance of radios
must have this ready reference book.

This manual is the first step in a tremendous mer-
chandising plan which will bring you better business.
This program teamed up with the superior, “Plus-
Extra” quality Raytheon Tubes, will assure you of
better customer goodwill, faster turnover and greater
profits,

Raytheon Manufacturing Company
RADIO RECEIVING TUBE DIVISION

Newton, Massachusetts * Los Angeles * New York ¢ Chicago * Atlanta

WWW.americanradiohistorv.com
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: Television broadcasts of hoxing

' at Madison Square Garden, New
York City, are broughtto you exclu
sively by NBC over Station WNBT.

Listen to RCA’s “'The Music America Loves Best’’—Sunday, 4:30 P.M., E.W.T, over the NBC Network Y BUY WAR BONDS EVERY PAY DAY *

® Just as RCA pioneered in television to
bring you exciting events such as prize
fights, so has RCA research made pos-
sible a greatly improved super-sensitive
television camera.

Earlier television needed a mid-day sun
—or blinding artificial light—to illumi-
nate the scene. Many performances could
not be televised, and many outdoor day-
time events would fade off the screen as
the afternoon light waned.

"RADIO

But now, through RCA research, the
television camera will faithfully repro-
duce every detail, every shadow, as long
as there is enough light for the spectators
themselves to see by.

Besides, it can bring you opera, drama,
ballet—direct from the theater during the
actual performance. Great new television
thrills are in store for you! As soon as
possible, RCA will make available the
finest in television equipment.

‘RCA LABORATORIES » PRINCETON ° NEW JERSEY

CORPORATION OF AMERICA

S————

RCA
leads the way in
radio—television—
phonographs—records
=tubes—electronics
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