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They’re GOOD ana SMALL

' Smaller than a cigarette — smaller, in fact, than some of the smallest cardboard
capacitors made! But aluminum-cased, hermetically scaled! Long-lived, depend-
r able! That’s the story of the new Mallory Duals.

| Notice those lugs at top and bottom! They eliminate broken leads, difficult skin-

ning operations . . . make handy anchors for other wiring.

Notice especially the bottom capacitor in the upper left-hand picture. That’s
L the Mallory “TCS,” each section of which is independent of the other. It will
replace units of common negative, common positive or separate section construc-

tion—yet it’s the smallest separate section unit ever made !

!

/ These Mallory Dual Capacitors are part of a complete new line, including pint-
sized single units too. Get acquainted with the entire family! See them—buy
them at your nearest Mallory distributor.

; P. R. MALLORY & CO., Inc.
INDIANAPOLIS &, INDIANA

' MALLORY

APPROVED

PRECISION PRODUCTS
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A FREE LESSON

SHOWED BILL HOW HE COULD

MAKE GOOD PAY
IN RADIO!

HELLO BILL--GOT

| CAN'T FIND OUT

WHAT'S WRONG ==
GUESS 1'LL MAKE A
FOOL OF MYSELE
. WITH MARY

SOON | CAN HAVE MY
OWN FULL-TIME RADIO
REPAIR BUSINESS, OR BE
READY FOR A 600D J0OB
IN A BROADCASTING STATION
AVIATION RADIO, POLICE
RADIO OR SOME

OTHER BUSY
RADIO FIELD

YOU CERTAINLY KNOW
RADIO. SOUNDS AS

GOOD AS THE DAY
1 BOUGHT {T!

I'M CONVINCED NOW
THAT THE N.R.I. COURSE
1S PRACTICAL AND
THOROUGH. 1I'LL
ENROLL NOW. THEN
t CAN MAKE EXTRA
MONEY FIXING
RADIOS IN SPARE
TIME WHILE
LEARNING

-

| will send you a Lesson on

Radio Servicing Tips FREE

TO SHOW HOW PRACTICAL IT is
TO TRAIN AT MOME FOR

GOOD JOBS IN RADI

I want to give every man wno's interested in Radio,
aither professionally or as a hobby, a copy of my
Lesson, “Radic Recetver Troubles—Their Cause and
Remedy"—absolutely FREE! It’s a valuable lesson.
Study it—keep it—use it—without obligation! And
with it I'll send my 64-page, illustrated book, “Win
Rich Rewards in Radio,’ FREE. It describes many
fascinating jobs in Radio, tells how N.R.IL. trains you
at home in spare time, how you get practical experi-
ence with SIX BIG KITS OF RADIC PARTS I send.

This*“Sample” Lesson will show you why the easy-to-
grasp lessons of the N.R.I. Course have paved the way
to good pay for hundreds of other men. I will send it
to you without obligation ... MAIL THE COURON!

Future for Trainzd hien is Bright in make EXTRA mones fArming Radios fn

Radio Teleﬁsion Clcctronics spare tlme while learnlng. You LEARN Radio
L - v

X principles from my easy-to-grasp Lessons—
The Radic Repair business 1s booming FPRACTICE what you learm by bullding real
NOW, There 13 zeod money fixing Radlos

Radio Circults with the six kits of Radlo
in your spare time or own full time busl- parts I send—USE your knowlodge to make
ness. And tralned Radio Techniclans also

i extra money while getting ready for a good
find wide-open opportunities in Poilce, Avia- full time Radio job.
tion and Marine Radlo. in Broadcasting, . .-
Radle Manufucturing. Fubllc Address work, Find Qut Y hat I'.R.1. Can Do for YOU

ete. Think of the boom coming pow that new
Radlos can be madel And think of even MAIL COUPON for Sample Lesson angd
greater opportunities when Tetlevislon and FREE 64-page book It's Dacked with facts
Electronics are available to the dublicl Get about oppertunities for you. Read the detalls
into Radlo NOW. sbout my Course. Read letters from men I
trained, tellin® what they are dolng, earning.
Just MAIL OOUPON In an envelope or paste
it on a penny rostal —J. E. Smith, President,
Dept. 5NX, National Radio Institute, Ploneer
Home Study Radip School, Washington 9, D. C.

Many Beginners Soon Make 35, $10
a Week EXTRA in Spare Time

The day you enroll I start sending EX-
TRA MONEY JOB SHEETS to help you

Our 31st Year of Training Men for Success In Radlo

My Radio Course Includes Training in

TELEVISION - ELECTRONICS - FREQUENCY MODULATION

RADIO-CRAFT for DECEMBER, 1945

BILL, YOU'RE ALWAYS FOOLING
WITH RADIO -- OUR SET WON'T
WORK --WILL YoU FIX 1T ?

YES. JOE =~ I'M
STUMPED -- BUT
SINCE WHEN ARE
You A RADIO EXPERT?

COURSE~-BUT
N.R.1'S *80-50 [***
METHOD"GIVES A Lp
FELLOW TKE PRACTICAL (@
KNOWLEDGE AND EXPERJENCE

I'LL TRY, MARY, I'LL
SEE WHAT | CAN DO
WITH IT TONIGHT

SAY, 'VE SEEN THEIR
ADS BUY ) NEVER THOUOHY
t COULD LEARN RADIO

VE BEEN STUDYING AT HOME WITH THE
NATIONAL RADIO INSTITUTE . | JUST
LANDED A SWELL RADIO JOB,TOO LISTEN

FOR THE CLICKS AS | SHORT THE GRID AT HOME
CONNECTIONS... HERE'S YOUR TROUBLE o mAiL  §®
IN THE FIRST I.F STAGE -- | LEARNED A COUPON &
THS TEST BEFORE | EVEN STARTED FOR A FREE \?
THE COURSE, FROM A LESSON RIGHT

FREE LESSON THE
N.R.I. SENT ME

OH. BILL--iM SO GLAD
t ASKED YOU TO FIX
OuR RADIO! IT GOT
YOU STARTED THINKING
ABOUT RADIO AS A
CAREER, AND NOW
YOU'RE GO:NG AKEAD

YES, QUR WORRIES
ARE OVER | HAVE
A GOOD JOB AND
THERES A BRIGHT
FUTURE FOR US
IN RADIO

THANKS'! | WAS JUST
A TINKERER A FEW
MONTHS AGO. BEFORE
| STARTED THE N.R.I.

P
V|

You Build These ond Other Radlo Circults
with 6 BIG KITS OF PARTS | SEND YOW)

By the time you've eonducted 60 nets of Exﬁeﬂ-
ments with dio Parts I supply, made hun-
dreds of measurernents and adjustments, you'll _B
have valuable PRACTICAL iladio experience [N
for & good full or part-time Radio jobl

SUPERHETERODYNE

CIRCUIT (right) Preselec-
tor, oscillator-mixer-first de~
tector, i.{. stage, diode detec
tor—a.v.c. stage, audio stage.
Bring in local and distant
utations on this circuit you
baild yourself!

MEASURING INSTRUMENT (above)
you build early in Course. Use it in practi-
¢al Radio work to make EXTRA monercy-
Vacuum tube multimeter, measures A.C.,
D.C., and R.F. volts, D.C. currents, re-
sistance, receiver output.

it yourself! Provides
amplitude - modulated
gignals for teat and
experimental purposes.
Gives valuable practice!

MR. J. E. SMITH, President. Dept. 5NX
NATIONAL RADIO INSTITUTE, Washington 9. D. C.

Mall me FREE. without obligation. Sample Lessoh and 64-dDage book.
““Win Rleh Rewards in Radie.”” (No salesman will call. Iease write

plainly.)
AgO. .. .iulinn . l
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... NOow, in a striking new
package for profitable scrvice business

Key to the powerful N. U. merchandising
plans that are now ready to go to work for
service dealers—is the most striking package
design in the radio parts field.

In this smart, modern, stream-line con-
tainer, all N. U. branded products will be
packaged—adding tremendously to their shelf.
display and eye-appeal. ’

You can count on it—nothing has been left

NATIONAL UNION
RADIO TUBES AND PARTS

undone to make the National Unioa family of
products the most profitable of “all far,
service dealer. In engineering, in p Wt p
formance, in sales policy, and in &
ing—the N. U, line is in a cla

itself in meeting today’s needs ¢

Service Dealer and Parts Distr

NGt
NATIONAL UNIONRADIO CORPORA
. NEWARK 2, NEW JERSEY

Transmitting, Cathode Ray, Recsiving, Special Purpose Tubes + Condensers + Volume Controls « Photo Electric Colls + Panel Lamps * Flashiight Bulbs ar

146 .

RADIO-CRAFT for DECEMBER, 1945

[ Y

TN

-k



q"f .

FLL SHOW YOU HoW

F. L. Sproyberry, one
of the country's fore-
most Rodio Teochers.

for pructical easy

LEARNING

e
- —— -

RADIO CLINIC

" AUl WORK GUARANTE 3

A RADIO SERVICE
BUSINESS OF YOUR OWN

o

Industrial

SPRAYBERRY TRAINING GIVES YOU BOTH

TECHNICAL KNOWLEDGE

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

1'1l Shew You a New, Fast Way to Test
Radie Sets Without Mfg. Equipment
The very same Radio Parts 1 supply
with your Course for gaining pre-experi-
ence in Radio Repair work may be
adapted through an exclusive Sprayberry
wiring procedure to serve for compicte,
fast, accurate Radio Receiver trouble-
shooting. Thus, under Sprayberry meth-

RADIO-CRAFT for

DECEMBER,

® SKILLED HANDS

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

Read What Graduate Says

«“One Job Nets About $28.00""
*“Since last week I fixed 7 radios, all
good-paying jobs and right now I am
working on an amplifier system. This
job alone will net me about $26.00. As
long as my work keeps coming in this
way, [ have only one word to say and
that is, "Thanks to my Sprayberry train-
ing' and [ am not afraid to boast about
it."—ADRIEN BENJAMIN, North Gros-
venordale, Conn.

DON'T PUT IT OFF!

Get ths facts about my training—nowi Take
the first important step toward the money-
making future of your dreams. All features
are fully explained in my big, |llustrated FREE
Catalog which comes to you along w.th another
valuable FREE book you'll be mlad to own.
Mall Cougon AT ONCE!

1945

A GOOD JO8 IN RADIO &
TELEVISION BROADCASTING

. NOW! YOU CAN PREPARE AT HOME IN YOUR SPARE
A\ TIME FOR THE AMAZING OPPORTUNITIES AHEAD IN
. RADIO — ELECTRONICS — TELEVISION

The offer | 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, Tele-
vision, Krequency Meodulation and
Electronjes. Be wisel
NOW'S the time to start. Opportun-
ities ahead are tremendous! No
previous experience is necessary
The Sprayberry Course start
right at the beginning of
Radio. You can’t get lost.
It gets the various sub-
jects
clear,
you understand and re-
member. And, you can
master my entire course

RADIO-ELECTRONIC
SERVICE ENGINEER

in your spare time. It will not interfere in
any way with your present duties. Along
with your Training, you will receive my f{a-
mous BUSINESS BUILDERS which will
show you how to make some nice profits
while learning.
Prepares You fcr a Business of Your
Own of Good Radio Job

My training will give you the broad, funda-
mental principles so necessary as =& back-
ground, no matter which branch of Radio
you wish to specialize in. I make it easy for
vou to learn Radio Set Repair and Installa-
tion Work. I teach you how to install and
repair Electronic Equipment. In fact, you'll
be a fully qualified RADIO-ELECTRONI-
CIAN, equipped with the skill and knowl.
edge to perform efficiently and to make &
wonderful success of yourself.

Just Out! FREE!

“How to Read Radioc Dlagrams & Symbols'’

. 8 valuable new hook which explaing
in simple English how to read and under-
stand any Radio Set Diazram. Provides
the yuick ke¥ to analyzing sny Radio
drcull. Includes translations of all Radio
syinbole. Send for this FREE book now,
and along with 1t T will scpd you an
other big FRFE book describing my
Radio- Electronic training.

acrosd in such a
simple way that

a
1 SPRAYBERRY ACADEMY OF BADIO
8 7 L. Sprayberry, Pres.
I Room 20125
: Pueblo, Colorsdo
Pleast rush my FREE coples of HOW TO MAKE MONEY IN ¥
I Ra eu‘ ONICS and TELEVISION.” and "HOW TO READ @
1 RADIO DIAGHAMS and SYMBOLS.™ [ ]
1 [ 8
[ ] )
B Name .. ....iitiearinirenssroers sseescrsssesssnee AfW . . [
[ ] [ {
1 [
B AQCIess  .o.iiisiiiiieereceiaeatesanas sesseiennas sessestsaiseceians "
1 [
il
: [ o] [T ——————r s S S P Btate ........... :]
§ Tear off this coupon, msil In envelope or paste on penny pasteard. &
b-i---------------------------------‘.‘
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3 BIG STEPS

I'I"S engineering that counts these days—and it’s

engineering that Sprague Electric Company gives
you in fullest measure! From the smallest Sprague
tubular or Atom replacement type to unique, giant
capacitors developed for difficult war services, you'll
find Sprague engineering leading the way in assur-
ing such essential characteristics as greater depend-
ability in smaller size, longer life, and outstanding
electrical performance.

The three exclusive Sprague developments shown
here are typical of many that have played a big part
in helping Sprague become a FIVE TIME WINNER
of the coveted Army-Navy “E” Award. And they're
typical of the kind of engineering that goes into
every Sprague Capacitor or Koolohm Resistor that
leaves the plant!

See the Sprogue Trading Post
Adverﬁsomu.w on Page 154

SPRAGUE PRODUCTS COMPANY

North Adams, Mass.
(Jobbing Sales Organization for Products of the Sprague Electric Co.)

SPRAGUE

148

o *VlTAMlN Q. This unique impregnont
is Sprague’s answer to high-voliage, high-temperature
problems. Although small in jize, Vitamin Q Capacitors
operate satisfactorily at thousands of volts ot ombients
os high as 105° C. Leakoge resistance of room tempero.
ture is 20,000 megohms per microforod—at least five

times botter than that of previous types |

GLASS-TO-METAL SEALS

{Under this exclusive Sprague mathod, glass capacitor bush-
ings are welded directly 10 the metal contoiner. On certain
Sprague Koolohm Resistor types, the vnits are encosed in
gloss tubes which are then processed to the metal ends.
The resviting secls ore leak-proof, shock-proof, humidity-
bm' ond fungus-proof |

*CEROC 200

Much electrical equipment

can now be designed faor 200° C,
continuous operation, thonks to
Sprague CEROC 200, a Class C
flexible ceramic insulation for wire.
Smaller equipment can bo designed.
to do bigger jobs.

®Trademarks registered
U. §. Patent Office

AL

| CAPACITORS FOR EVERY SERVICE,
. AMATEUR, AND EXPERIMENTAL NEED

RADIO-CRAFT
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Learn RADIO

ELECTRONICS

AT HOME OR IN
OUR CHICAGO LABORATORIES

@ Now that the war is over and civilian production
is getting under way . . . choose a field that promises
real job security. Radio, Electronics—and all the
many applications and opportunities of each, are

wide open to ‘rained men! . . . in broadcasting,

manufacturing, merchandising, installing and serv-
‘icing Communications, Sound Pictures, Transpor-
tation, Aviation Radio, ete.

If you are even slightly mechanically minded . ..
if you can follow clear, easy-to-understand instruc-

tions—you can learn all about Radio-Electronics
and its many applications in Television, Radar, etc.
DeForest’s modern A-B-C Method makes it seem
simple. The exclusive home training advantages of
‘actual MOVIES and *“‘Syncro-Graphie’ Lesson

DeFOREST’S

DECEMBER, 4945

Al

B o oia

TRAINING, INC.

CHICAGO, ILL.

Texts, prepared under the personal supervision” of

Dr. Lee DeForest, the “Father of Radio.” actually

helps make learning faster-casier . . . and much more
intercsting than ordinary methods. You make 133
fascinating experiments with 8 Big Kits of Radio
Parts and Assemblies, too—a practical “Shop Train-
ing” right in your own home. If you prefer, you can
take the complete course in our modern Chicago
Laboratories . . . in the heart of the Radio Industry.

SEND FOR FREE BOOKS FOR |4
FURTHER INFORMATION |y

Use your free time today to store up practical =
knowledge and experience for good pay and
job security tomorrow! Mail coupon now for
complete information—get the big “Victory .[®
for You!” book and Equipment folder—see
how easy it is for you to get started at once.
No obligation.

A eoronest's

E. B. DeVry, President
DceFOREST'S TRAINING, INC. .
2535-41 North Ashland Avenue, Dept. RC-B12
Chicago 14, lllinois, U.S.A.

Please send me your “VICTORY FOR YOU!”
BOOK and EQUIPMENT FOLDER

Name. Age

Address

City - Zone State

‘0 I under 16, check here for speciul O If a veteran of World War II,
inlormation. check Lgre.

a
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ON THE COVER

A Radar Plotting Board such as is to be seen in the

Combat Information Center of a large American
battleship is the subject of our cover this month.
Keeping a constant check on the positions of
both friendly and hostile aircraft,. the Plotting

Board is a valuable tool of naval radar strategy.
150
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You men elready in Radic know how great the
demand is for trained, experienced servicemen, oper-
ators and technicians. You know how fast the field
fs growing and how important it is to keep up with
developments — F.M. Recelvers. Electronics and
Television. You know, teo, a fellow cannot learn
too much about any industry for REAL SUCCESS.
Whether you have experience or'are merely INTER-
ESTED in radio as an amateur. you must recog-
nize the WONDERFUL OPPORTUNITY right
within your grasp to cash in on your natural abil.
ities. Make them pay dividends. Get into the EX-
PIRT RADIO SERVICE FIELD, Be an F.M. and
TELEVISION specialist—OWN A BUSINESS OF
YOUR OWN, if you prefer. Fill out and mail the
coupon below for all the details of our plan.

Get the Latest Inside Information—Short
Cuts—Trade Secrets by

L
R

~

LEARN BY DOING

Work with Reat
Experimental Equipment
Furnished without Extra Cost

as Part of Your National Training

Experience ia the best teacher. You learn by
experience with the exclusive National Shop-

Method of Home Training. In the course of your
study you actually build various types of receivers
~~a powerful superheterodyne, a signal generator,
an audio oscillator and others—You make tests and
conduct experiments that show you the why and

Here's Just a Few of the In- E - X
teresting Facts You Learn
with the FREE MANUAL.

1. Routlne for dlagnosing Radlo
Troubles.

2, Preliminary Inspection of Re-
celvers.

3. How to Cheek Power Supply.

4. How to ldentify Various Stages
of Reeslver.

5. How to Trate the Clreuit and
Prepars Skeleton Dlagram.

6. How to Test and Measure Volt-

n}res.

7. How to Test Speaker In Audie
Stages.

8. How to Test Detector, I.F.,
R.F.. and Mixer Stages.

9, Complete Reference Table for
Quickly Locating Recciver
Troubles.

" SHOP METHOD HOME TRAINING

FROM A REAL ESTABLISHED RESIDENT S$CHOOL
; Now the fa;nggs National Schr})]ols br_;nzu its ]exc]usive
2 right into your own home. You can lcarn the most up-to-date, w
projects, syatems and _c:rcults qtep by step in your spare lialﬁ'riﬂel'ﬁi(i
is the sound practical training you want and need
ment of exDerienced instructors werking with 1
students right in sheps, NEW F.M.

NATIONAL S

Shop-Method of training

the develop-
housands of
and experimental laboratori bm?dlslﬂ“ oA
ratories ATI
SCHOOLS—one of the most adva?lced trnd?li:lk
cational centers jn the world.

National Trained Men Now Making
the Best Money in History

The real value of National training show
mol':'h. Quick progress cur men make :nl d‘lg
incomes thal aermed

"hOrt time ago fantastic only a

Are now belny pe
by National dustes. And this |':°m3
8 sample of what the futur® holds for
e N WHO KNOWS RADIC. ELEC-
TRONICS, .M TELEVISION and
allled cubjects. National is proud of
° Progress {ts graduates a mak.
ing over the world, Jtead the
facts—the & Proof in the
books we wend you FREE.

Coupon and
prove to

1 on others. Build a career for yourself. Ncvor in all history has the re
yourself what

ng serviceman, or wer worker besn confronted with such s great f
il he reaches out and grasps it NOW. Here 18 8 new world opening b
you. Get rendy now while You are still in uniform—while You are om

how of things. You understand what makes the
various elements of electronics operate because you
acgual]y see them work for you. Not only do you
gain marvelous experience by this method of learn-
ing but you receive-valuable equipment you will use
on the job in the practice of your profession as an
electronics expert. Mail the coupon and learn what
this means te you.

Examine the exclusive National Shop Method of Home Training,

Sce for yourself how gound and practical ft is, Be convinced that
You can lcarn Radio, Hiectronics, Television—quickiy and easlly in
Your spare time. You ean't tell until you try. This trisl is ABSOLUTELY
FREE. Fill out the couron Immedistely while you are thinking about It
and drop It in the mall at once,

Mail the couptn here for the books that tell you the eomblets story
of the marveious new system of training in Radio. Electronics and Tole-
vision. Learn the factsa of this exclusive ahod-method of home tralning.
See tor yourseifl DECIDE FOR YOURSFLPI

This is the MODERN SYRTEM OF TR 'G: 4t matchcs the rapid
g_mm" constantly being made in Radio, -ﬁﬂW.m and Electronles. It Ia

IME TESTED, too. National. Schoots has been training men for more
than & thir of s contury. it in the .very same tralning thet has helped
to mote pay and grester opportunity.

'ou owe 1t to yourseli—your future—to read the beok 'Your Future in
ndl!—\o' Elscironics and Telovision—FREE to you when you send in the
couPon.

RADIO-CRAFT for DECEMBER,

YOU can do

war job. Thee you can s
in RADIO! with ‘fittle capital, GET INTO BUSINESS FOR YOURSELF.
. the coupon immedlately and exsmlne the NATIONAL SHO

HOME TRAINING COURSE carcfully. without obligation.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA £5T.1905 |

MAIL OPPORTUNITY COUPON FOR QUICK

National Schools, Dept. 12RC
4000 South Figueroa Street, Los Angeles 37, Celifornia.

on penny post card}

1 understand Do calesrnan will call on me.

NAME

P L L R R T P T T TN T N

ADDRESS . :0 000000080000 000180000e000s0s00ss0sabiodotanstessoeneedssssssssbaste

l CITEY .occocanccesccnnuosncasoncesf
©** " faciude ‘your tone number 3
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bit toa soon to atart now. Radio men aro.vilally needed. FIll out and
g S P METH

(Mall In enveloPs or pasts

I Mali me FREE the two books mentioned {n your ad, Including a sample lesson of your couree.
= A0B....000se

1.3 o e o L BTATE oiviof siesp s vivnioiaste

Be Sure Of Your Success And Security After The War

Don't let sour post-war ambitions sz’ Don’t let YOUR future deDend

tums
uture
ofoTe
your

pon step into an essential. well pald position or.
It in't &
mail
oDn
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Ttie Vew Model C4-17

Simple to operate

... because it has only
1],]1 connecting cable-
NO tuning controls!

Introduced in 1939-1940 Signal Tracing, the
“short-cut” method of Radio Servicing
quickly became established as the accepted
method of localizing the cause of trouble in
defective radio recé&ivers. Most of the pre-
war testers (including ours) were bulky
requiring a number of connections before
the unit was “set for operation” and in-
cluded. a tuned amplifier which had to be
“retuned” to compensate for signal shift.
The new model CA-11 affords all the advan-
tages offered by the pre-war models and only
weighs b lbs. and measures 5” x 6" x 7”. Al-
ways ready for immediate use without the
necessity of connecting cables, this amaz-
ingly versatile unit has NO TUNING
CONTROLS.

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

L %atuteﬁ
% SIMPLE TO OPERATE—only 1 connecting cable~ % COMPLETELY PORTABLE—weighs 5 Ilbs. and
NO TUNING CONTROLS. measures 57/x6"x7".
% HIGHLY SENSITIVE—uses an improved Vacuum % Comparative Signal Intensity readings are indicat-
Tube Voltmeter circuit. Tube and resistor-capacity ed directly on the meter as the Detector Probe is
network are built into the Detector Probe. moyed to follow the Signal from Antenna to Speaker.
. % Provision is made for insextion of phones.

order directly to us.

The Model CA-11 comes housed in a beautiful hand-rubbed wooden cabinet. Complete w1t.h
Probe, test leads and instructions. NET PRICE . .......c.cciutiiiiiiiiiiriiiineranieendes

ruvu-,.

Please place your order with your regular radio parts jobber. If your local jobber cannot supply
you kindly write for a list of jobbers in your state who do distribute our instruments, or send your l

SUPERIOR INSTRUMENTS CO.

~ DEPT.R 227 FULTON STREET NEW YORK 7, N. Y.
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%n/ Whether |6 or up1040..

% RADIO or
ElEGIRICITY

RADJO-ELECTRONICS—students learning to use
Qscillograph, important new electronic device,

Learn in a few Weeks

IN THE GREAT SHOPS OF COYNE .« CHICAGO
Student Finance Plan

We train you on real full-size Electri-
cal or Radio equipment. RIGHT HERE
IN THE COYNE SHOPS IN CHI-
CAGO. You “learn-by-doing”—first
the basic principles, then you are
shown how to do each job, and THEN
YOU DO IT YOURSELF. When you
get out on the job, whether you've had
practical experience or not, Your
Coyne training will give you the con-
fidence and ability to do it RIGHT.

EARN WHILE LEARNING

If you are short of money I'll arrange
to finance most of your tuition and you
can pay it back in easy monthly pay-
ments after you graduate. We’ll help

ELECTRJCITY—G corner of my A.C. Depart-
ment, Stodents work on actual motors and controls,

2 GREAT FIELDS

Each with a Great Future forYOU

ELECTRICITY and RADIO-ELECTRONICS stand out
in today’s postwar world. They offer countless good jobs
with a real future, to men who are ready.
helped many hundreds of men to succee
fields, through QUICK, PRACTICAL SHOP TRAINING.
We also were one of the schools called upon by our Gov-
ernment when the war started, and we trained thousands
of men for the armed services. Read the facts on this page,
then mail coupon.

LOOK AT THE JOBSI
Electricity Radio

Armature Expert Radlo Manutacturlng

Avllntlm ElutErIcllm Radlio

Maintenance Engineer

Ulluminating Export P"shg:l;dAg';::::“:“d

Power Plant Oporator
Automotive Electrichan  Eroronics Jmﬁ'ﬁm

Wiring Contractor Television Servicin

Motor Tester Radlo Mefenlndlslnl
Signal and Alarm Work Your Own Business
INDUSTRIAL ELECTROMNICS AND
ELECTRIC REFRIGERATION

No Exira Cost

EXTRA Extra training to help you

get ready for the better

Jobs in these great fields

"R“'"lun . . . no additional tuition
cost with cither my Elec-

([ TE3TNGISM trical or Radio Course,
If You Act Now!

you get a part-time job if you wish,
$0 you can earn while learning. I also
give Coyne Graduates my LIFETIME
EMPLOYMENT SERVICE — no
charge whatever, no matter how often
you use this great feature.
MEN WITH PHYSICAL DISABIL-
ITIES—whether due to war or other
causes—we also have facilities for you.
. Check coupon for particulars if you
have a physical disability of any na-
ture.

COYNE ELectricAL

$00' So. Paulina Street, Dept. 95-78H CHICAGO 12, ILLINOIS

VETERANS!
]
This traiming is
available to you in
its entirety if you
qualify under the
G.I. Bill of Rights.
Check the coupon
now for special G.I.
Bulletin.

Founded 1899

SCHOOL
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COYNE has
in these two

See what it will mean when YOU are
prepared for these great opportunities!

ELECTRICITY—Many Branches

Here at Coyne you learn A.C. and D.C. motors,
wiring, signals, lighting, farm electricity, power

plants, batteries, auto electricity, and dozens of
other branches of Electricity—all in a few short
weeks, No time wasted on subjects you won't
need. It's JOB TRAINING based on 46 years’
experience.

RADIO—Electronics-
Television

This streamlined shop coursc includes Radio re-
ceivers, set-making, publnc address and sound
systems. television. FM (frequency modulation),
auto radio, and the other good-pay branches of
Radio-Electronica. Many Coyne Radio graduates
havea thnvmg. prosperous business of their own.

Pick Your Field—
Get Book FREE

Some men Drefer Electricity,
.othera Radio-Electronics.
‘Whichever interests you most,
.we will train you in a few
short wecks at Coyne. I have
a big. fully illustrated book
on each course, and will send
you the one you want, with-
§ out the slightest cost or obli-
gation. Simply check below,
then mail coupon in envelope
or paste on positcard. No
salesman will call. Rush cou-
pon now!

H. C, Lewis, Pres

COYNE ELECTR[CAL SCHOOL
500 S. Paulina St., Dept, 95-78H
Chicago 12, 111,

Send me your BIG FREE BOOK—for the course
checked below, Alsg full detaile of your Student
Finance Plan. This does not obligate me in any
way.

T ELECTRICITY {3 RADIO-ELECTRONICS
0O SEND SPECIAL G.I. BULLETIN
1 SEND Physical Disability details.
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SPRAGUE TRADING POST

A FREE Buy- Exrhange Sell Serwce for Radm Men

\-—l-——

“ASK FOR
SPRAGUE ATOMS
BY NAME”

FOR SALE—Triplett tuho tester No. 1210
in case. Derpetual tester No, 1170 llke
HCW. octal base tube checking adapter:
Rsco-Buper clipper 3-550 meters and fol-
lowing tubes 37. 38. 12A7. 2573, 76, 31
and 30, Thoodore E. Sargent, 618 Mount
Hope St.; North Atticboro, Mass.

WANTED—Radlo tubo tester and slgmsl
generator. Max Adler. 850 Bryant Ave.,
New York 68, N, Y, Apt 4-

URGENTLY NEEDED — BSmall portable
elgnal generator or statdem sllocator. Will
trade nearly all types of tubes. Maurice
& Ullman, 6th Bn. F.A.S. Ft. Sill. Okla.

FOR SALE—Weston tube checker. No
682 and Supremoe radio analyzer No. 91
Both very goed conditlon, hardly used. Sat.

Jack Cohen. 5113 Pennway St., Philadel-
phia 24, Pa.
WANTED — Test cquipment, typewrliter,

radlos - and eloctrie_fan. Will pay cash or

trade ncw tubes. Edward Howell, Rt 2,
Dillon, 8. C.
FOR SALE — Ridors. Gernshack, and

Coynes books. Phileo RTI. Model R tube
tester. $15. R-L oloctrle 3 battery charger
$10. Edwin Larason, Box 1237, Martins-
burg, Ohlo.

SELL OR TRADE—Test equipment, books
and manuals. Send for list, Want short-
wavo receiver any condition. Wil pay cash.
Glenn Watt, Chanute, Kans.

FOR SALE—New siana] tracer, Cash. Glen
E. Cruzan, Osgood, Ind.

WANTED—Signal generator, good mako;
hard-to-get tubes; Itidor Manuals. What
havo you? Smaid’s Radio and FElectric
?ﬁmw. 724 Mcadow Ave., Rockdale, Jollet,

FOR SALE—Brand new
spoaker. $75. 8. Palascl,
Yort Washington, N. ¥,

8X-25 without
62 Main St.,

WANTED—Superhot, 2%-5 meter. WIII
trade camera or cash. John Luhiosky, 3349
Fulton Read, Cloveland 9, Ohlo.

FOR SALE—RCA Radio & phono, $35.
HCA radio. $33. Want Riders Manuals 8

18. Theodore Lolr, 140-28, 247th St.,
lwsedule. L. L

WANTED—Automatic record chnnner with
threo Doint record suspenston. B. J. Huff,

12 W. Sido Sq., Macomb, JI.

FOR SALE—New Superlor C.A,-10 slgnal
tracer, $§15; 3-tube phono ampllfier wilh
tubes and epoakcr, $15; two-tuhe phono
oselllator, $7. Will trade for good multi-
tester or good set analyzer or what have
you. Stsphen Hodrosid, Jr.. Appy's Radle
8ervico, 46 Lincoin Ave., Carteret, N. J.

WANTED—Reccord changer; ecan be am-
plifier, oseillator or plug-im type or with
radio. Also phond motors. 5014. 70L7 and
2626 tubes. Wil trado searco tubes or Pay
Fasg. IV R, Hein, 418 Gregory BL.. Rock-
ord, .

FOR SALE—Ncw Snpreme No 546, 37
osellloscope and Supreme 570 sianal gen-
erator in falr condition. W. J. Schwallier,
514 Sth St., Mendersom, Ky.

WANTED—Iallicrafters 8-20R Sky Cham-
plon. State condition. It. C. D. Byers, 200
E. Broadway, llobewell. Va.

FOR SALE — Astatle JT-30 microphono
with desk stand and cord $9.11: Webster
AJ-1 erystal -plekup in original carton
$382 C. J. Clinton, 814 W. Third St.,
North Platte, Nebr.

FOR SALE—CA10 sirnul tracer, $13.85:
V-0-M 1.5 to 150 ma. on 3 scales, 0-1500v
on four &eales; 0-500.000 ohms on two
scales, $7.95; tube tester; R.C.)>. No. 309,
$18. Joe Gamc‘vcll, Tod Bailing Springs,
Liouto 3, Tenn.

SELL OR TRADE—Six-tubo ac-de broad-
cast receiver, 5. Want sifnal Renorator
or tubo tester. Worth Warnlek, 135 L.
Palmer Ave., Camden. N. J.

WANTED-—IIC colls for HRO. Richard B.
Whesaton, 759 I 8th St., Hobart, Ind.

FOR SALE—Line cord, power transformers
and fillament tranaformers. 8. Nelson, 6229
Angus Drive, Vancouver. B. C. Canada.

WANTED—RCA rack and panel 500-watt
tranemitter. Willlam Garmett, Y.M.C.A,,
Mary 8t., Newport, R. L

FOR SALE—Tubes, 30% off lsf, meter
tested. Writo for 1ist. Howard B. Toomis,
4741 13th Ave., S. Minncapetis 7, Minn.

WANTED—Case for Triplelt 3210A tubo
tester or completo iester: radio tubes and
parted of all kinds. Johnson & Kent. 1124
Park Ave.. Bremerton, \Wash.

THE IDEAL REPLACEMENTS FOR ALL DRY ELECTROLYTIC CAPACITOR TYPES

FOR SALE—Jewell 189 tester $23 and
Zenlth 33mm sllent motien plcture machine
with 11 recls of film $25, Charles W. Wood,
Alton, Ind.

FOR SALE—Hallicrafters SX-24; IMRT-3
with portable power supply: code osclllator;
Triplett No. 1210 Llube tester and Fara-
mount tenor banjo. 1. 1L DoGraw, 53 Me-
Klnley Ave., Dumont, N, J.

FOR SALE—National Co. radlo parts such
as ypo ‘B _dlale. transformers, condens-
ers, cte. L. Brownsteln. 4653 Boudinot
8L, l’mlndclnhla 20, Ya.

WANTED—Tube tester or other testing
capt. Have gold-plated Holton cornct to
trade. Bob Lien, Goneral Dellvery, Bur-
linglon, Wash.

WANTED—Back 1ssues QST and No. 30
tubo. Daniel Scidler, 4258 S. Maplewood
Ave., Chicago 32, L.

FOR SALE—Phileco 27 osellloscope with

sweep circojt, 1852 vertleal mnn l.o 1000ke

and horizontal amp; new 902 $40 or

will trade for cameta, wllunm \(illcr, 693
‘nion Ave., Providence, It. I

URGENTLY NEEDED — Flans for *'B*’
baettery climinator and 1DSGT tube. Loon-
f;g Kraus, 7233 Tapper Ave.,, Hapmond,

WANTED—Five tube L%* d-c¢ battory
radio with tubes, wide frequency coverage,
with_or_without cabinet. L. C. Chapman,
Lt. 1, Box 112, Columbus. Miss.

5 TIMES HONORED BY
DISTINGUISHED SERVICE QITATIONS

FOR SALE—2 Racon dymamic super giant
6’ curled exnoncntlal horh: end RCA 14%
and 1 Amplion master dynmamic unlts; 1—
wide range speaker, heary duty. J.

grcssler 25 Dongan Place, New York 34,

SELL OR TRADE—RCA test oseillator
No. 133: Garrand rocord changer No. RC30
and Cingudagraph 25-watt PM units and
sound projoctors, Bob 8Simmons. Radlo
Service, 622 Mailn S, Banta sula, Calif.

FOR SALE — Buperior &ignal generalor
No. 1230, $25; Radio Clty multltester,
No. 419, -$28; Capacltor analyzer Bi-44;
$25: apridged 1-5 Riders $12 all practically
new and G-E unlmeter UM-3 needs oxldo
rectifier $23. Edmond McGee. 41 Birch St.,

Worcester, Masa.

URGENTLY NEEDED — Riders manuals,
any or all; 1LAG tube new or used. Robert
E. Sunthelmer, 457 Wolcott Avc., XKent,
Ohlo.

FOR SALE — 8201t Halllcrafters; new
Astatle pickup; new mike stand: little used
amplifiers: metal baffie horns, ete. Rens-
man, 1331 Marie Court, Sheboygan, Wise,

SELL OR TRADE — RC4 communication
receiver ART7: 10-tube FAf receiver: 2-88
Astatic; 1-812 Astatic xtal plekups new,
and % elze bass vlolip. Want recorder
RCA or whot have you: 30 walt amp. or
phone & <CW transmitter. Gerald Heoss,
Radlo Serviee, 15 Park St.. Morasin, N, Y,

men sell, trade or buY needed

exists,

YOUR OWN AD RUN FREE!

For three wartime years, the Sprague Trading Post helped radio
materials. Now. with the advent of
Peace, this free advertising gervice will continue as long as the need

We'll gladly run your ad free in the first available issue of one of
the 5 magazines in which the Trading Post appears. All we ask is
that it be written clearly and concisely, that it he confined to radio
materials, and that it fit in with the spirit of this service.

As always we know we can count on you to use Sprague Condensers
and Koolohm Resistors~—and to ask for them by namel

HARRY KALKER, Sales Manager

RC-125 SPRAGUE PRODUCTS CO., North Adams, Mass.

Jobbing Distributing Organization for Products of the Sprague Electric Co.

SPRAGUE CONDENSERS

KOOLOHM RESISTORS

T, REGISTERED U. §. PATENT OFFICK

-Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, ete., which might be exchanged through the above advertisements]
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can supply you with plenty of |

/ RADIOHM REPLACEMENTS

ENTRALAB Radiohms are always avail-
able on your jobber's shelves.

For more than twenty years Old Man
Centralab has stood for QUALITY in.wolume
ﬁ , .. Controls, and today more than ever before,
' _ - \ N\ the familiar blue and white carton is your
# [ : guarantee of goodness. These are desper-
ate days in the replacement business . . .
= which is all the more reason why it is
» oz o ' gratifying to know that Centralab parts are
as dependable as ever ... . so if you want to
be doubly sure . . . ALWAYS SPECIFY
CENTRALAB.

Division of GLOBE-UNION INC., Milwauvkee

?’udamd o/.- Varlable Resistors ® Selector Switches ® Ceramic Capacitors,
Fixed and Variable ® Steatite Insulators and Button-type Silver Mico Capacitors.
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EW TELEVISION camera tube
of revolutionary design and sen-
sitivity emerged from wartime
secrecy last month for exhibition

by the Radio Corporation of America, In
a series of studio and remote pickups it
not only transmitted scenes iliuminated by
candle and match. light but performed the
amazing fecat of picking up scenes with
infra-red rays in a blacked-out room.

“This new instrument, which is easily
portable and suitable for use in every ficld
of television, opens new vistas that chal-
Tenge the imagination. It assures television
of twenty-four-hour coverage, in daylight,
twilight, or moonlight—in good weather
and in bad.

Resemnbling a large tubular flashlight 'in
size and appearance, the advanced develop-
ment model of the Image Qrthicon has an
overall length of about 15 inches, with the
shank about two inches. in diameter. The
head is about 3 inches in diameter and 3
iniches long.

Tt has threce main parts: An electron
image scction, which amplifies the photo-
clectric current; an improved Orthicon-
type scanning section, smaller and simpler
than those built before the war; and an
electron multiplier séction, the function of
which is to magnify the relatively weak
video signals before transmission.

The principle which makes the new tube
super-sensitive to low light levels is similar
to that which enables RCA’s famous mul-
tiplier phototube to measure starlight. This
principle, known as secondary -electronic
emission, involves the use of electrons
emitted from a primary source as missiles
to bombard a target or a serics of targets,
known as stages.or dynodes, from each of
which two or more clectrons arc cmitted
{or each clectron striking it.

Light from the scene being televised is
picked up by an optical lens system and
focused on the photo-sensitive face of the
tube, which emits eclectrons from ecach il-
Juminated area in: proportion to the inten-
sity of the light striking the area.

Streams ‘of electrons, accelerated by a
positive voltage applied to a grid placed
dircctly behind the photo-sensitive face and
held on paralle] courses by an clectromag-
netic field, flow from the back of the

Above—Image Orthicon. Below—Path of electron beam. Action

-

Radio-Electronics

Items I nterestz'ng

’

photo-sensitive face to a target. Secondary
cmission of clectrons from the tarpget,
caused by this hombardment, leaves on the
target a pattern of varying positive charges
which corresponds to the pattern of light
from the scene being televised.

The back of the target is scanned by a
beam of electrons generated by an electron
gun in the base of the tube, but the elec-

trons making up this beam are slowed |

down so that they will stop just short of

the target and return to the base of the |

tube except when they approach a section
of the target which carries a positive
charge. When this occurs, the beam will
deposit on the back of the target enough
clectrons to ncutralize the charge, after

which it will again fall short of the target |
and turm back until it again- approachces

a positively charged section.

OMMUNICATION with “any

part of the world was possible

from the President’s secret radio

train, it was revealed last month
by Lt Col. Dewitt Greer, Commanding
Officer of the White House Signal Detach-
ment,

The car, called No. 1401, is a converted
passenger-and-baggage coach. It was built
to the order of President Rooscvelt and
from it he ran a large part of America's
radio war activities., With the wirc and
radio telephone and telegraph equipment
available, it was possible, from No. 1401,
to:

1. Teclephone to any house or to any
radio-telephone equipped automobile or
other vehicle in the United States.

2. Carry on a radio teletype conversa-
tion—in virtually unbreakable code—around
the world at a rate of 100 words a min-
ute,

o T LA T TTEY

| —
| D
— e——————

P LRIt

is described jn the text and all parts named in the drawing.

IMAGE SECTION
1

AELEASEQ ELECTROMS

PHOTOELECTRONS

SENSITIVE
PHOTOLLECTRIC
A

'SGANNING SECTION rr:- TIPLIER SECTION

_RETURN BL &%

HERE'S WHAT HAPPENS IN RCA’S NEW "IMAGE ORTHICON PICK-UP TUSBE
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Operating position, Presidential radio car.

3. Send and receive messages to and irom
ships at sea.

4. Send and receive telegraph code mes-
sages.

_ The newest of the numerous communica-

tions devices in the car is the radio tele-
type. An operator punchcs out a message
on an ordinary teletvpc keyboard similar
to that on a typewriter. The message
progresses through a transmitter into a
“scrambler” which puts it into a code dif-
ficult to break because of its lack of uni-
formity. The resulting jargon goes to a
“descrambler” at the point of geception,
then passes into a .recciver and appears,
readably, on a teletype receiver.

All this goes on while the coach is in
motion. When the train goes through a
tunnel which interferes with transmission
the sending is automatically . halted and
upon a signal denoting the train has

emerged from the tunnel the operator re-,

sumes sending,

ADAR in a national network to
control all United States air traf-
fic was envisioned last month by
Dr. Milton G. White of the Radi-

ation Laboratories, Massachusetts Institute
of Technology. Not ‘only would this net-
work promote the safety of aviation but
would also serve as a potential collector
of military information in case of threatened
plane or rocket-bomb invasion.

Such a nation-wide network would make
it entirely. possibie, through a central infor-
mation center, to know the whereabouts of
cYery air-borne -aircraft in the United
States. . :

Under the plan proposed by Dr. White,
the entire physical area of the United States
would he swept by the searching micro-
wave rays of up to 150 radar stations. It is
estimated that about 150 stations would do

the job nicely. Each radar station would

scan the air for a radius. of 200 miles and
would .slightly overlap the scanning - pat-
terns of the adjoining stations.

Thus any, airplane rising from the ground
anywhere 1n the United States would inter-
cept the scanning beam of a radar station
in its vicinity, and it would Jikewise never
be out of range of some statidn along -its
route.
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RADIOHM REPLACEMENTS |

ENTRALAB Radiochms are always avail-
able on your jobber’s shelves.

For more than twenty years Old Man
Centralab has stood for QUALITY in volume
Controls, and today more than ever before,
the familiar blue and white carton is your
guarantee of goodnecs. These are desper-
ate days in the replacement business . . .
which is all the morc reason why it is
gratifying to know that Centralab parts are -
as dépendable as ever ... . so if you want to
be doubly sure .. . ALWAYS SPECIFY
CENTRALAB.
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Division of GLOBE-UNION INC., Milwavkee

Pudacm d/.’ Varlable Resistors ® Selector Switches ® Ceramic Caputi!or;,
Fixed ond Vorloble ® Steatite Insulators and Button-type Silver Mica Copacitors.
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ORDER YOUR NEW

- COMMUNICATIONS RECEIVER

NOW from ALLIED .. Fo: Eanticst Detivery

= ST —

HALLICRAFTERS
$-36A

Hallicrafters' most ad-
vanced development in
very - high . frequency,
high-hdelity receivers,
Combines AM, FM, aand
CW teception. Frequen-
cy range 27.8 Mc. to 143
Mc. continuous. in 3
bands. Covers old and
new FM bands. RF stage
with acorn tube, Push.
pull hégh fidelity output
stage. Four paosition tone concrol with bass boost. Sharp-broad selec.
‘givity switch, Dual purpose "°S’’ and tuning meter. Oscillator com-
pensated for frequeacy drift. Hermetically sealed transformers and
geactors, Beat frequency oscillator, pitch variable from panel. Designed
for seevice in any climate. Net $415

PM23 Speaker, Net...... $15.00

HALLICRAFTERS
SX-28A

Famous Super Sky-Rider.
Frequency range 550 kc.
to 42 Mc. continuous in
6 bands. Main tuning
dial accuraccly calibrated
in megacycles. Separate
calibrated baadspread
dial. Two r.f. stages.
Lamb type 3 stage ad-
justable noise limiter.
Six position i.f. and crystal filter selecaivity switch. Oscillator tem-
perature compensated for frequency drift. I[nertia flywheel tuning and
pre-loaded gear drive on main and bandspread dials. Push-pull § wart
output stage. Net $223

PM23 Speaker, net_......$15.00

ECHOPHONE
EC-1A

Popular tow-cost communications.
type short-wave and broadcast re-
ceiver, with many new features.
Covers entire tuning range from
550 kc. to_ 30 Mc. in 3 bands.
For 115-125 volis AC-DC. Flec-
trical bandspread on all bands
with separate tuning control and
dial. " Dial calibrated in mega.
. ’ . cycles, Beat frequency oscillatnr
for CW rec?uon. Automatic noise limiter. Built-in PM dynamic
speaker. Headphones or speaker sclected by pancl switch. Housed in
Jmetal cabinet with gray wrinkle -baked-on finish. Net -$29,50

.Other well-known receivers such as:
Hallicrafters $X-25 $ 94.50
Hallicrafters S-20R 60.00
Hallicrafters $-22R oo — 74.50
Hallicrafters §-39 ... .. . 110.00
National HRO 197.70
PM23 Speaker 15.00

Net. F.O.B. Chicaeo
€Al brices subject to possible change)

ALLIED RADI

Lverything in Radio and Lleclromies
B33 W. Jackson Blvd. @

Chicago 7, lllinois

ling circuits maintain full sensitivity. Nec I

NATIONAL
NC-2-40C
One of National's top
receivers. 490 kc¢. to 30
Mec. range in 6 tuning
bands. Definite, accurate
calibration for all bands.

Actual single dial control.
Stable high frequency circuits. Frequency drift reduction to 2 negligible

value by temperature compensarion. Automatic voltage stabilization.
Wide range adjustable series-valve-noise limiter. Flexible crystal filter.
Phonograph or high level microphone pick-up jack. Special r.f, coup-
—— . $225
g Speaker in matching cabinet, net..... $15.00

HAMMARLUND
HQ-129X

Designed to meet the
mose critical demands of
professional operators..
Full range .54 10 31 Mc.,
accurately calibrated, 4
calibrated Ham bands
and one arbitrary scale,
Variable selectvity cry-
stal filter. Low drift beat
oscillator for code and
focating stations. Antenna compcnsator. Voltage regulation. Compen-
sated oscillacor to reduce drift during warm-up. Automatic noise
limiter. Earphone jack. 3 if. amplifier stages. 2 audio stages. For

_phone or CW. Net $120

Speaker, net....$10.50

SEND YOUR ORDER TODAY FOR EARLIEST DELIVERY

| ALLIED RADIO CORP., L. M. Dezettel WISFW :

§ 833 West Jackson Blvd., Depr. 2-MM-5 H

§ chicago 7, Kllinols |
1 b 7Y L S —

’ {J Please enter order for . :

.Model 1

ODEnclosed $..— ] Full Payment |

[ Part Payment (Balance C.0.D.) t

{7 Please send full information on Communications Receivers and %

' Time Payment Plan, without obligation. :

Name. £ - 1

]

Address__ :

Ciiy. Lone State._____ Fn =Ty

- —— - o dw exw - ——— — - — i =t e v oo}
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War Radio for Peace

. . . Applications of radio inventions brought forth under
pressure of war and for purposes of destruction will promote
personal safety and industrial progress in the years of peace ...

HUGO GERNSBACK

United States—radio developments in this country

have advanced at a breath-taking pace, so much
so that the advances today often sound fantastic. Ad-
vances in radar alone are often unbelievable even to tech-
nicians, and for security purposes, much still remains
to be told.

There are still many other war inventions and devices
in radio which cannot be released for some time to come.
Many advances, components, procésses, however, are
now coming into use and will continue to be employed
for peace purposes.

As an illustration of how far-reaching the application
of war inventions in peacetime can be, let us consider
one of the most recently released war secrets, the radio
proximity fuze. This device is desecribed in this issue of
RaADIO-CRAFT. In the head of an artillery shell there
is a tiny radio set which sends out radio waves. These,
striking an airplane or the ground, are reflected back to
the shell, When the missile approaches the target withih
70 feet (or other predetermined distance) a trigger in
the fuze sets off the detonator and the shell explodes.
Powered by battery or wind (on aircraft bombs) gen-
erator, the radio components are exceedingly small, the
entire transmitter and receiver taking up not much
more room than a large fist. It should be noted that the
radio fuze is not radar, but parallels the principle to a
certain degree.

Actually hundreds of thousands of these proximity
radio fuzes were manufactured since 1943 and the ex-
perience gained in their manufacture not only gives
us a number of new components that did not ex-
ist before the war, but the idea of the proximity
fuze can be adapted for numerous peacetime uses.

The proximity fuze was a project under the super-
vision of the National Bureau of Standards, whose sci-
entists developed the fuze for World War II. The Bureau
is continuing its wartime applications and furthering
the research. Secretary of War Patterson made known
recently that the Army had in operation a program
which is to develop new radio fuzes as well as other
electronic weapons to make the United States invulner-
able to attack.

The National Bureau of Standards also brought out

SINCE 1941—beginning of World War II of  the

the fact that the work on new fuzes and developments
along this line certainly would result in smaller hearing-
aid devices, miniature radio receivers, handie-talkie
sets, as well as many industrial electronic controls and
devices.

Peacetime uses for the proximity fuze can easily be
envisaged and only a few examples are given here.

Instead of blind persons using seeing-eye dogs, a com-
pact little instrument can readily be designed whereby
the blind person wearing a special hearing device will
be able to walk through crowded streets without col-
liding with pedestrians, walls; or vehicles. Radio waves
reflected back from such objects will make stronger or
weaker sounds in the earpiece which can be readily
interpreted by the blind man. Such a device can be manu-
factured cheaply. It has often been said by radar engi-
neers that for collision prevention of trains, automo-
biles, etc., radar is not the best solution; the reason
given usually is the great weight and complexity of
radar apparatus as well as high cost, running into thou-
sands of dollars.

The proximity fuze idea incorporated into trains, auto-
mobiles, and planes does not have these disadvantages.
Bulk will be very small and cost will be reasonable. Cer-
tainly every airplane can afford to install such a prox-
imity device so that accidents of the type that occurred
this summer when an airplane collided with the Empire
State Building, may never have to happen again.

Rear-end collisions between trains also should be a
thing of the past, if trains adopt the same means. Even
automobiles could have their brakes automatically set
when the car approaches a vehicle or wall to within a
certain distance. Many other uses of the proximity fuze
can readily be worked out. You will see many during the
next decade.

Radar instrumentalities also have paved the way for
many peace uses which, strictly speaking, have nothing
whatsoever to do with radar itself. For instance, the
experience gained in mass-producing cathode-ray tubes
as used in radar, is invaluable for television and other
purposes. Where it is possible to install radar or near-
radar instrumentalities, such as in ships, motor boats,
etc., which have to be navigated in fog, such simplified
installations will be a (Continued om page 214)
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Ravio Thirty-Five Pears Ago

In Serngback Publications

ROM the December 1910 issue of Mop-

How To Make an Oscillation Trans-

ERN EvrECTRICS :

Wireless on Airships, by 4. C. Marlowe. .

A Generator of Rapid Electrical Vibra-
tions, by Dr. Alfred Gradenwitz.

A Universal Wireless Testing Set, by
William Dubilier.

Calculating Transmitting Condenser Ca-
pacity, by I. H. Glickman.

Unique Potentiometer, by R. E. Baker.

New Frequency Transformer

HUGO GERNSBACK

Founder

Modern Electrfes ....
Electrical Experimenter .
Radio News .........

former, by Ralph Weddel

Construction of a Rotary Spark Gap, by
Hallam Anderson.

Circular Potentiometer, by Fannon Bean-
champ.

Hot Wire Meter, by R, /. Burger.

Neat Sending Condenser, by John C.
Rector.

Simple (Transmitting) Key

Cheap Variable Condenser, by Bruce .

Construction of a Sensitive Wireless De-
tector, by William H. Taber.

New Military Quenched Spark Set, by
Olsver A. DeCelle.

Some of the larger librarles In the country still have
cotles of Modorn Electries on file for [nterested readers.

Young.
Wireless Helps, by R. C. Bodic.
Unique Sending Condenser, by John P.

Hobart, Jr,
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EW TELEVISION camera tube
of revolutionary design and sen-
sitivity emerged from wartime
secrecy last month for exhibition

by the Radio Corporation of America. In
a serics of studio and remote pickups it
not only transmittcd sccnes ililuminated by
candle and match. light but performed the
amazing fcat of picking up scenes with
infra-red rays in a blacked-out room.

“This new instrument. which is casily

- portable and suitable for use in every field

of television, opens new vistas that chal-
lenge the imagination. It assures television
of twenty-four-hour coverage, in daylight,
twilight, or moonlight—in good weather
and in bad.

Resembling a large tubular flashlight in
size and appearance, the advanced develop-
ment model of the Image Orthicon has an
overall length of about 15 inches, with the
shank about two inches. in diameter. The
hiead is about 3 inches in diameter and 3
inches long.

It has three main parts: An electron
image scttion, which amplifies the photo-
clectric current; an improved Orthicon-
type scanning section, smaller and simpler
than those built before the war; and an
electron multiplier section, the function of
which is to agnify the relatively weak
video signals before transmission.

The principle which makes the new tube
super-sensitive to low light levels is similar
to that which enables RCA’s famous mul-
tiplier phototube to measure starlight. This
principle, known as secondary eclectronic
cmission, involves the use of electrons
emitted from a primary source as missiles
to bombard a target or a scries of targets,
known as stages.or dynodes, from cach of
which two or more clectrons arce emitted
for each -ciectron striking it.

Light from the scene being televised is
picked up by an ‘optical lens systen and
focused on the photo-sensitive face of the
tube, which emits electrons from each il-
Juminated area in- proportion to the inten-
sity of the light striking the area.

Streams of electrons, accelerated by a
nositive voltage applied to a grid placed
directly behind the photo-sensitive face and
lield on parallel courses by an electromag-
nctic field, flow from the back of the

IMAGE SECTION

RELEASED CLECTRONS-

PHQTQ-ELECTRONS -

CamERa
Lens

Above—Image Orthicon. Below—Path of electron beam. Action
is described in the text and all parts named in the drawing.

Radio-Electronics

Items I nterestz'ng

——

photo-sensitive face to a target. Sccondary
emission of clectrons from the target,
caused by this bombardment, leaves on the
target a pattern of varying positive charges
which corresponds to the pattern of light
from the scene being televised.

The back of the target is scanned by a
beam of electrons generated by an electron
gun in the base of the tube, but the elcc-
trons making up this beam are slowed
down so that they will stop just short of
the target and return to the base of the
tube except when they approach a section
of the target which carries a positive
charge. When this occurs, the beam will
deposit on the back of the target enough
clectrons to neutralize the charge, after
which it will again fall short of the target
and turn back until it again approaches
a positively charged section.

OMMUNICATION with any

part of the world was possible

from the President’s secret radio

train, it was revealed last month
by Lt. Col. Dewitt Greer, Commanding
Officer of the White House S|gn.|1 Detach-
ment,

The car, called No. 1401, is a converted
passenger-and-baggage coach. It was built
to the order of President Rooscvelt and
from it he ran a large part of America’s
radio war activities, With the wire and
radio telephone and telegraph equipment
available, it was possible, from No. 1401,
to:

1, Telephone to any house or to any
radio-telephone equipped autoinobile or
other vehicle in the United States.

2. Carry on a radio teletype conversa-
tion—in virtually unbreakable codew—around
the world at a rate of 100 words a min-
ute.
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HERE'S WHAT HAPPENS IN RCA'S NEW "IMAGE ORTHICON" PICK-UP TUBE
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Operating position, Presidential radio car.

3. Send and receive messages to and from
ships at sea.

4. Send and receive telegraph code mes-
sages.

The newest of the numerous comniunica-
tions devices in the car is the radio tele-
type. An operator punches out a message
on an ordinary teletype keyboard similar
to that on a typewriter. The nessage
progresses through a transmitter into a
“scrambler” which puts it into a code dif-
ficult to break because of its lack of uni-
formity. The resulting jargon goes to a
“descrambler” at the point of geception,
then passes into a receiver and appears,
readably, on a teletype receiver.

All this goes on while the coach is in
motion. When the train goes through a
tunnel which interferes with transmission
the sending is automatically halted and
upon a signal denoting the train has
emerged from the tunnel the operator re-,
sumes sending.

ADAR in a national network to
control all United States air traf-
fic was envisioned last month by
Dr. Milton G. White of the Radi-

ation Laboratories. Massachusetts Institute
of Technology. Not “only would this net-
work promote the safety of aviation but
would also serve as a potential collector
of military information in case of threatencd
planc or rocket-bomb invasion.

Such a nation-wide network would make
it entirely possibic, through a central infor-
mation center. to know the whereabouts of
cvery air-borne ‘aircraft in the United
States. 2

Under the plan proposed by Dr. White.
the entirc physical arca of the United States
would be swept by the searching micro-
wave rays of up to 150 radar stations. It is
estimated that about 150 stations would do
the job nicely. Each radar station would,
scan the air for a radius.of 200 miles and
would slightly overlap the scanning  pat-
terns of the adjoining stations.

Thus any airplane rising from the ground
anywhere in the United States would inter-
cept the scanning beam of a radar station
in its vicinity, and it would likewise never
be out of range of some station along_.its
route.
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lines in circuits between major

American cities, Dr. C. B. Joliffe
of RCA Laboratories stated last month.
The new system, stated to he onc of the
most significant advances in communica-
tions in modern times, will be established
through co-operation between RCA and
Western Union, Microwave apparatus of
recent design is being used.

With this type of radio relay system, it
is possible not only to send telegraph mes-
sages in muitiple numbers over one cir-
cuit simultancously and with the speed of
light, but to transmit telephone calls, com-
mercial high-speed facsimile, radio-photos,
and FM (frequency modulation} broadcast
programs. In addition, it can be used to
operate automatic typewriters and business
machines at widely separated terminal
points.

Tests conducted over an experimental
circuit between New York and Phila-
delphia, have demonstrated that the radio
telay system functions more efficiently
than one using pole lines, without having
the limitations or costly maintenance of
wires.

Another important feature of the system
is its ability to achieve high-power per-
formance with low-power input. This is
accomplished by use of new design an-
tennas, cquipped with parabolic reflectors,
which transmit the signal in a narrow beam
directly to the point desired without waste
of power. The principle is the same as
the familiar one used in controlling radar
beams.

Radio relay stations in the system are
automatic, unattended towers so perfectly
designed that, despite the fact that they
participate in the transmission and recep-
tion of every signal set in motion, . their
presence in the circuit causes no delay or
inter ference.

It is reasonable to believe that besides
the wide use such systems will eventually
have in communications services in this
country, including those for transport ve-
hicles and aircraft, they will be especially
well adapted to rchabilitate and ¢xpand
communication services in various foreign
lands.

ADIO RELAYS will replace
thousands of miles of telegraph

IFTEEN MILLION radios will be

demanded by the public in the first

full year following reconversion, ac-

cording to a survey madc¢ public last
month by General Electric. The release,
which is actually a compilation of twenty
surveys and estimates, states that this will
represent a demand in dollars of more than
455,250,000.

Next ‘greatest in number demanded, be-
lieves General Electric, will be electric
clocks, 7,800,000 of which will be called
for. In dollar value, the runner-up is ex-
pected to be vacuum cleaners, demand for
which may run to 2,390,000, with a value
-of $112,330,000.

Other types of appliances included are
electric irons, toasters, clocks, automatic
blankets, running to 35,400,000 items valued
at $320,302,000. :
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IND-DRIVEN electric  gen-

crators no larger than a pocket

watch, designed to fit into the

nose of an aerial bomb or rocket
projectile were described last month by
Major General Harry C. Ingles, Chief Sig-
nal Officer of the Army, as a major step
in the perfection of the VT proximity fuse,
which ranks with radar and the atomic
bomb as one of the most decisive weapons
of the war.

A major hurdle in development of the
fuses was the problem of supplying electric
power for the minute radio. This was tenta-
tively solved by development of a tiny dry-
cell battery which, although no larger than
the cap of a fountain pen, supplied adequate
voltage for the few seconds it had to func-
tion.

This power source worked well in lab-
oratory and proving ground tests, but en-
gincers realized it would be undependable
in combat because the batteries would fail
in the extreme cold of high altitudes at
which modern bombers fly. The limited
“shelf-life” of the batteries was another ob-
jection,

Under Signal Corps supervision, a de-
velopment program was established at the
National Bureau of Standards in Washing-
ton to perfect a generator to replace the
batteries, A development model was com-
pleted in late 1943, utilizing a propeller re-
cessed in the nose of the projectile as a
windmill to drive a tiny generator.

Whirling at a rate of 100,000 revolutions
per minute—50 times faster than the spin
of an airplane propeller—the windmill sup-
plies sufficient power to the generator to
create a continuous radiation of radio waves
from the bomb or projectile.

To prevent the proximity fuse from
detonating the explosive upon receipt of
wave cchoes from the aircraft which

The windmill-
like generator is
only a couple
of inches in diameter,
but produces relatively
large amounts of pow-
er due to the speed at
which the bomb de-
scends. Rotation s
much faster than that
of the aercoplane’s pro-~
peller. Premature ox-
plosion is prevented
by a time delay switch
_in the “windmill."

1945

WIND
NERATG

launched it or From other nearby planes,
the connection between the fuse and the
detonator is left open until after the pro-
jectile has been launched. The first few
spins of the windmill turn a worm gear
which closes the connection.

Use of the proximity fuse has been found
to increase many-fold the effectiveness of
aerial bombs, since it causes them to deton-
ate in the air before striking the sucface of
the earth, and the damaging effect is not
blanketed by the surrounding terrain as it
would be in a ground explosion. Similarly,
the arming of rocket projectiles with prox-
imity fuses causes them to detonate when-
ever they pass near a suitable target, so a
direct hit on the target is not necessary.

Rocket projectiles equipped with prox-
imity fuses were also fitted with a self-
destruction clement so that they would
detonate automatically before falling to the
carth, in case they did not pass close enough
to a suitable target for the proximity fuse.
This device not only prevented damage and
casualties when they fcll to earth in friendly
territory, but insured that the fuses would
not fall intact into the hands of the cnemy.

ILMS will furnish much valuable

source material for television broad-

cast, will solve the probiem of the

small independent station and may
be the practical way of achieving truly na-
tional networks, stated John Flory, film
manufacturer, before the annual meeting
of the Society of Motion Picture En-
gineers last month.

“Films bridge the gap in tetevision broad-
casts caused by set, costume changes, or
mechanical difficulties,” he said. “Since mo-
bile tele units arc still too cumbersome to
operate, and exceedingly expensive, the mo-
tion picture camera will be made wide use
of, because it is lighter and morc flexible
and more adapted to location work. “Until
most tclevision equipment now in use is
improved,” he added. “motion picture
cquipnient will have to substitute if high
quality broadcasting is to be maintained.”

Furthermore, Alm is more sensitive to
color, and accurate in reproducing color,
while present cathode television tubes fail
to do justice to red and other shades—a
serious handicap when displaying fashions
or packaged merchandise. “Film is the most
practical way of achieving a national video
network,” Flory declared.
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"Beat" between transmitted and reflected waves detonates primer when it reaches correct frequency. End: detail of the radio equipment,

Radio Fuze Fires Shells

most potent factors in the U. S.

Navy’s fight against suicide homb-
ers in the last desperate months of Jap
resistance. This “artilleryman’s dream” is
a fuze which cxplodes a shell as sooh as
it comes close enough to an enemy target
to inflict damage.

The development is officially known as

SECRET weapon no bigger than
a pint milk bottle was one of the

a radio proximity fuze, proximity fuze,
influence fuze and VT (variable time) ra-
dio fuze. During its secret development
period it was also variously called by such
titles as “Project A,” “Madame X, “Buck
-Rogers,” and “Pozit.”

The unit consists of an extremely rugged
five-tube receiver and transmitter, so small
that it fits in the nose of a three-inch shell.
If a projectile outfitted with”one of these

” 5
&

e i

Fig- |—A mumber of the special tubes employed in proximity fuzes. Smaller than hearing-aid

160

. appearatus, their ruggedness permits firing out of guns at accelerations of 20,000 G.
4 RADIO-CRAFT

radio fuzes passes within seventy feet of &
plane, impulses from its tiny transmitter are
reflected back to explode the shell. The
fuze works on the proximity principle; re-
flected waves from water, earth and—morc
particularly—metal objects, increase in in-
tensity with the approach of the shell. When
the waves reach a predectermined strength,
the fuze operates and the charge is
detonated.

An ideal fuze would explode the shell at
the most favorable peint to inflict maxi-
mum damage on the target.. Contact and
time fuzes are inaccurate, particularly with
respect to fast-moving targets. The small
target presented by an airplanc, together
with its isclation in space and its speed,
practically forced consideration of a fuze
which would detonate in the vicinity of
an airplane,

CONSTRUCTION OF THE FUZE

The basic components of this radic
proximity fuze are: l—Miniature vacuum
tubes of the hearing aid type but strong
cnough to stand the tremendous stresses of
being shot from a gun ; 2—A rugged minia-
ture battery to provide electrical power, .
and 3—Safety devices to prevent operation
of the fuze until it had travelled a safe
distance from the gun.

The transmitter-oscillator gencrates an
R.F. signal. When a target is approached,
part of the radiated signal is reflected back
to the fuze and an impulse is set up by the
interaction of lhe radiated and returned
signals. This impulse is. amplified by an
AF. amplifier in the fuze and fed to a
thyratren which serves as a switch to ini-
tiate detonation of the projectile, which is
accomplished by an electrical detonator

(Contined on page 200)
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BOMB can be dropped on a tar-
get by remote control from a
point fifty miles distant. Forty-
cight people can converse simul-
taneously by telephone over a single micro-
wave carrier. Half-a-hundred different
broadcasts can be sent simultaneously by
telephone over one radio channel, with
automatic “drop-offs” at principal broad-
casting centers. Televisophone may now be
a possibility—in color! These are the ac-
tualities of today and a portion of the pos-

Fig. t—An eiampla of amplitude modulation.

sibilities of tomorrow, thanks to a new
and revolutionary inethod of radio transe
mission,

The Pulse-Time modulation system, a
development of the Federal Telephone and
Radio Corporation, operating on micro-
wave frequencies (1300-megacycles) is the
answer to “how.” The varying of an audio
component with respcct to a time base and
the transmission of these variations in the
form of pulses is the answer to “why.” The
advantages of this system in telephony as

Fig. 2—FM signals heve constant amplitude.

‘compared to standard wire-telephony are
numerous. . .
In amplitude modulation, the electrical

height of the wave is varied. The audio
component (outside pattern or envelope) is
superimposed on a carrier as in Fig. 1. The
fine lines that make up the body of the AM
wave in the figure constitute the R.F. car-
rier. At the receiver, the variations of this
R.F. carrier are taken out and reproduced
so that the signal that reaches your loud-
speaker, and ultimately your ear, corre-
sponds exactly to the original voice or
music pattern.

In frequency modulation, the closeness or

. far-apartness of the individual components

of the wave is varied. The “height” or
amplitude remains constant throughout,
Thus if the same voice or music.is sent by
an FM system, the wave varies as shown
in Fig. 2. This then, is what is transmitted.
At the receiver, the difference or distance
hetween each successive wave and the one
preceding it is “measured” and the varia-
tions from the average distance between
waves are transformed into sound. This
variation in frequency and constancy in am-
plitude are the distinguishing characteristics
of FM as compared to AM.

The pulse-time method of modulation
operates by emitting short pulses of high-
frequency radio energy. These pulses are
of constant amplitude, and are all of the
same carrier frequency. Modulation is ef-
fected by transmitting a synchronizing, or
“marker” pulse at fixed times, and follow-
ing this pulse with the “signal” pulse at a
variable time interval, the time interval
being varied at a rate corresponding to the
audio-frequency of the signal being broad-
cast.

Since the transmitted wave is intermit-
tent (pulsed) and not continuous, it is
casily possible to operate the transmitter
and adjacent receiver at the same frequency.
This is accomplished by including suitable
time-delay circuits in the receiver, and by
making it insensitive while the transmitter
pulse is being emitted.

In single-channel operation one marker-
pulse would be followed by a single signal-
pulse, but sincc they are of very short dura-
tion—the marker pulse occupying an in-
terval of the order of one icro-second, and
the signal-pulse 0.5 micro-second—multi-
channel operation is entirely feasible.

In the present arrangement a single
marker-pulse is followed by the 24 signal-

quence being repeated at a rate of 8,000
pulses per second. Lacking an applied sig-
nal, the entire 25 pulses are evenly spaced
in time. However, if a signal is applied to
the channel No. 1, the No. 1 signal-pulse
will occur slightly sooner or later in the
first sequence cycle than its no-signal posi-
tion, in relation to the fixed time position
of the marker-pulse, During the next cycle
its position will have again changed, while
the other 23 signal-pulses, lacking applied
signals, will retain their previous time posi-
{Continued on page 197)

Y B
R

i . i

pulses for the 24 channels, the entire ses  The 1200-me. parabolic reflecting antenna.
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COVER FEATURE:

U. S. CARRIER RADAR

NE of the largest aircraft carriers
afloat, the U.S.S. Lake Champlain,
was recently in New York harbor,
and radiomen were given an op-

portunity to sce the hitherto secret radar
and communications apparatus of the
vessel. One of the newest of our carriers,
the Champlain, uses types of radar appara-
tus not yet installed on older craff. If all
the radar and radio equipment aboard were
weigled at one time, it would tip the scales
at more than twenty tons.

Radio installations aboard the new car-
rier consist primarily of seven radio
“shacks” or operation$ stations. Radio 1 is
the radio central control station where all

By E. A. WITTEN

tions suffer direct hits, onc of these two
widely separated positions will remain rea-
sonably intact as long as the ship remains
afloat. Radio 7 is the special VHF shack.
All radio and radar equipment operating on
VHF, UHF, and higher, is housed here.

Radio 1, the main control room and cen-
tral, has a total of 21 receivers set to semi-
fixed frequencies and contains a patchboard
system connected by intercom throughout
the ship. Loud-speakers are located in stra-
tegic positions and provision is made for a
seaman to call in from a gun position or
lookout spot and request a given frequen-

STRIKE & PATROL STATUS BOARD

MISSION CALL | FREQ. | VF | VBF IVT VB | TTO | ETA | ETD| ETA | REMARKS
Ships . T n 3 cruisers sunk
Rabaul | Feirytalo | 16 Mc | 16| 16 | 8|12 [ 0545 | 0730 | 0600 | 0000 |3 E'GREEE 22

Fig. =—The board illustrated above keeps tab on missions under way and scores successes.

the message center’ work is handled and
monitoring takes place twenty-four hours
a day. Radio 2 is the main transmitter
room where the large 500-watt transmitter
and modulator units are housed. Radio 3
in a similar transmitter shack. Radio 4 1s
the storeroom for parts and repair equip-
ment. Radio 5 is the special emergency
shack. This is fully equipped for any emer-
gency or failure of equipment that might
occur. It is located forward on the port
side of the ship as contrasted with radio
6, an alternate emergency shack located
aft on the starboard side. It is reasonably
certain that even if all other radio installa-

cy or program. A receiver is tuncd in to
that station, a patchcord (similar to those
in telephone switchboards) is plugged in,
and the lonely seaman now has his favorite
program to keep him company. The entire
procedure from the time he calls down to
the moment when he hears the first sound
from the position loud-speaker, is about 35-
40 seconds.

An interesting new communications sys-
tem is the TBS (Talk-Between-Ships), a
60-80 megacycle transceiver for intership
and ship-to-shore liaison operation. Its main
function is as a command sct between ships
of the same fleet. The only disadvantage of

——

i}(fuz

Motors "Avenger" is seen flying above,

»
3

Official U. 8. Navy Photos

Photo I—Antennas on a "flat-top" of the Essex type. The gun bat-
teries are also controlled by radar units for accuracy. A General

this unit is that it is subject to freak op-
cration and sporadic reflections, Theoret-
ically it is supposed to be limited to line-of-
sight transmission but on occasions it has
been heard 130 miles distant and on at least
one occasion a signal was picked up at a
distance of 620 miles. The TBS uses modu-
lated continuous wave (A2) signals usually
but can also be used as an A3 (voice trans-
mission) set.

Such {(by now) old friends as the A
scope, the J scope, the B scope, the AA
scope, and the PPI (plan position indica-
tor) are in everyday operation here. The
cover of this issue shows part of the CIC
(Combat Information Center) or radar
room with its plotting board of plexiglas.
The board is iliuminated through its cross
section, Lights are placed along the edge
of the board so that the rays permeate the
material, giving ¢ven illumination from the
inside out and reducing glare to an absolute
minimum. The marking on the lower left
of the board can be distinguished as “Chi
Chi Jima 260 mi. 0600.” This means that
Chi Chi Jima was sighted or plotted at
0600 (6 A.M.) as being 260 miles from
the carrier in the direction that the green
line points. It is°written on the border since
the board is plotted for ten mile intervals.
That is, each red circle on the board rep-
resents a distance of ten miles. This is an
arbitrary figure, since each ring can be made
to represent ten miles, ten yards or 100
miles if desired.

The operator standing in front of the
board receives his information from the
radar operators by phone, He marks his
directions and information down according-
ly in different colored pencils. For example,
if a plane or a group of planes were sight-
ed at 90 miles distance bearing 005 degrees
a mark would be made signifying this
“bogey” or unidentified flight, in colored
pencil such as is marked ncar the 90 mile

(Continued on page 196)

Photo 2—An air of cold, quiet tension pervades the radar room of
this Champlain-type carrier as desth and destruction fo enemy planes,:
ships and men are plotted out.
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N December first, FM stations
start testing on the new high-fre-
quency bands. From January

first, operation will be in the “up-
stairs” portion of the spectrum. The new
frequency allocations are: Educational;
88-92 Mc., Commercial Broadcasting; 92-
106 Mc. (see chart). At that time, FCC
published a report of the proposed alloca-
tions from 25000 to 30,000,000 kilocycles.
This report fixed the frequencies at the
place they now occupy. Pancl 2 and S of
the Radio Technical Planning Board
recommended that FM broadcasting be re-
tained in its present place in the spectrum,
ie, in the 40 to 50 Mec. region. Those who
opposed the recornmendation believed that
FM should be moved to a higher place in
the spectrum to avoid skywave interfer-
ence.

Before a decision could be reached as to
FM’s place in the radio spectrum, careful
consideration had to be given to the propa-
gation problems created by skywave inter-
ference of the “burst,” “sporadic E" and
“F2 layer” types.

The ionosphere’s E layer reflects or re-
fracts broadcast frequencies so that long
distance reception is possible. The F layer
(120 to 180 miles above sea level) reflects
or refracts short waves that pass through
the E layer (60 miles above sea level),
thus making possible short-wave reception
from distances of four and five thousand
miles or greater (See Fig. 1). These layers
vary in density and in height with changes
in seasons, and time of day, and are subject
to “magnetic storms.” These layers respond
in the same manner for higher frequencies
with the added inconvenience of sudden
and unpredictable changes. The height and
the positions vary almost constantly, with
the result that a radio wave passing
through the E layer might at one moment
be refracted back to carth at a given angle
and then, because of the change taking
place, be sent back at a diffecrent angle.
Since it is this angle of reflection that gov-
erns the point at which the wave strikes
the earth, the sporadic or sudden and.inter-
mittent effects have disastrous results on
ti:e FM signals.

A sporadic E layer transmission on 44.3
Mec. was received in the vicinity of Atlanta,
Georgia, from a station in Paxton, Massa-
chusetts, during 12 percent of the time in

uly, 1944, with sufficient intensity to cause
interference at 50 microvolts/meter. Inter-
ference of this type was experienced for
shorter periods at intervals throughout the
entire year. Interference 12 percent of the
time during even one month would not re-
sult in good FM service.

Sporadic E and F layer transmissions
are rare indeed in the 100 Mc. region.
Present experience supports the view that
F layer transmissions would be negligible
in the vicinity of 80 Mec. and that sporadic
E would be approximately 1/100 as trouble-
some at 80 Mc. as at 40 Mc. The virtua!
disappearance of skywave interference
above 80 Mec. solves the chief propagation
difficulty for FM and eliminates the prin-
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By ALAN JAY

cipal obstacle in the way of permanent
establishment of a new basic system of
radio broadcast service.

The suggestion was made that zoning of
stations within the limits of skip distance
would be a means of avoiding skywave
interference. Such a plan would be uneco-
nomical since it would require a great many
more frequencics. Moreover, a zoning plan
would not he practicable because of the
difficulty of predicting the areas of inter-
ference. A slight increase in tropospheric
wave interference may be expected between
40 and 80 Mc. This effect may be negatived
by a somewhat greater geographical sepa-
ration between co—channertations. Thus the

‘problem can be solved effectively by proper

station allocation. Multipath distortion is
not generally regarded as a difficulty which
would seriously impair FM service either
in its present band or in the suggested
higher frequencies. :

“Shadows” would be more pronounced at
100 Mec. than at 50 Mc. Reduced field inten-
sities due to shadows in certain areas,
should they occur, is not believed to be
sufficiently serious to impair FM service.

Skywave transmissions would be negli-
gible in the vicinity of 80 Mc. and would be
practically non-existent beyond 100 Mec.

The channel width is of greater impor-
tance to this service than any other factor,
mcluding its position in the spectrum. At
the present time, the Commission’s rules
prescribe a channel 200 Ke. wide. A reduc-
tion in channel width to 100 Kec. would
cause a © db. loss in the ability of the FM
recciver to discriminate against electrical
noises and co-channel interference would be
increased.

As a compensation for the lower quality
of FM service resulting from halving the
channel width, it is contended that the
number of available channels could be
doubled. However, this benefit does- not
follow, since the geographical separation of
co-channe! stations would have to be great-
er, particularly in the congested metropoli-
tan areas where the need for channels is
greatest. Additional objections to a 100 Ke.
channel are based on the stringent require-
ments that such a change would impose
upon the receiver design, particularly with
respect to oscillator drift or receiver sta-
Lility. Finally, in the event that multiplex-
ing of facsimile with FM broadcasting
should prove feasible, such -multiplexing
would be extremely difficult if not impos-
sible if the channel width were reduced to
100 Kc.

Since it is possible that the FM band may

‘ultimately extend from 78 to 108 Mc,, it is

probable that FM receiver manufacturers
will build sets to encompass the entire
range, minimizing obsolescence of receivers.
Existing FM stations will not be required
to move to new assignments in this band
until new receivers are available and in
the hands of the public.

480 to 920 Mc. has been made available
for experimental television. 460 to 470 Mc,
has been allocated to a new “Citizens’
Radiocommunication Band.” This service

{Continued on page 191)
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] | ’ HE cessation of hostilities in Eu-
il . rope permits revelation—for the
t ; : first time — that German radar
- —n - was used extensively against
S @ 1 Allied forces and aircraft throughout the
iy 3 war,
1 ; 9 Just as the Allies developed radar for

defensive and offensive purposes, the Nazis

o . . also made usc of their kn¥wledge of the
s ¢ ol scicrice of radiolocation. They developed

" %’Q and used many- types of radar sets, the most
==l - important of which can now be

described.

The immense practicability
of radar in modern warfare
was recognizéd by the Ger-
mans long before the first
guns were fired in Europe.

A number of sets—then

s:mply called Dete—were in
C'pcratxon along the borders of

= ---A‘, ;-- p

Flg I—-LIMBER FREYA a semi- porlable rader.
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' |

N\

\

ermany early in 1939, months
before the declaration of war.
* Nazi scientists worked frantically to extend
the technical development of radar beyond
P that of any other country. And, at the time,
they succeeded.
By the spring of 1940 there were several
types of ground reporting stations in op-
{ eration, and the nomenclature Defe-Gerat
{ I, II, III, etc, was used to indicate the
| principal types of these sets. Late in 1940
the large number of early warning, air-
borne, gun-laying, and other kinds of radar
cquipment brought forth a more expressive
word: Funkmessgerdt—more often abbre-
viated, as FuMG.

It can now be told that at the start of the
war between Germany and England, the
Nazi scientists were months ahead of the
British in radar development. This was
natural, since Germany was intent on cre-

TR
AR REE e 2

L
e eiuLy

NS E T
T T e

S e g

1

L AT | Ay

¢0R THe

FIRST
TIME

IN ANY
RADIO

UBLI(ATIO,

. (GERMAN RADAR

Mz T A ! RADIO-CRAFT takes great pride in present-

o e | ing to our readers this authoritative article
" - which for the first time shows in word and
picture an extensive array of German radar
equipment. It has never been published before.

By JORDAN McQUAY

ating war and was preparing for it; where-
as the English were not so belligerent.

But this scientific unbalance was recti-
fied within a few short months after war be-
gan.

British and American scientists, experi-
menters, and technicians collaborated in
the development of Allied radar equip-
ment. Qur sets were constructed by skilled,
efficient personnel—not by slave labor. Our
sets were better built, of better parts, and
proved much more accurate in
actual operation.

tanced the Germans. And
from that time we moved
ahead consistently in great-
er and greater strides, de-
veloping and perfccting our
systems of radar.

Even though they lagged
behind, however, the Germans
continued their scientific efforts
in the field of radar research.

Until 1942-43—when the Nazis made a
grave error,

They wantonly drafted many of their
trained and experienced technicians, ex-
perimenters, and scientists, to fill sudden-
ly vacated "positions” in comba_t branches
of their army. It was the belief of the
German gencral staff that they had ade-
quate technical equipment to win the war
and they considered further radar devel-
opment to be uscless.

Within a year after this fatal decision
they were proven wrong. But it was then
too late to turn back.

From that time, Amecrican and British
radar, jointly, surpassed German ecquip-
ment at every turn.

We used the magnetron u-h-f oscillator

Figs. 3 and 4 — Two
early fixed installa-
|ations, s HOARDING
type, using vertically-
polarized dipoles.

e - T

Soon the Allies outdis-
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After a long apprenticeship with the Radio
Corporation of America which included com-
mercial (ship) operating, receiver design and
development of vancuum tubes, Jordan McQuay
worked for five years as Field Engincer for
one of the country's leading radio networks.

Until only recently a Captain in the Army
Signal Corps, he participated directly in the
early development of radar ‘both in this coun-
try and in England. One.of the first Rodar
Officers in the B8ignal Corps, early In the
war he was attached to.the British Royal Air
Force for radar dutica that Included develop-
ment, installation, and operation of England’s
defensive and offensive radar systems. He was
one of the few directly engaged in the develop-
ment of centimeter radar equipment.

In 1943 he returnmed to this country, con-
tinuing his radar duties with the U. S. Army.
Daring the past two years he has written
and prepared Signal Corps technical manuals,
instruction books, and other literature on
radar, radio, and communications equipment.

as carly as the spring. of 1942, permitting
our radar sets to operate at unheard-of- fre-
quencies far above 300 megacycles with.a
huge amount of output power. But try as
they would, the Germans were never able
to” duplicate successfully this ingenious
clectronic mechanism. And until the day
the war ended they were unable to operate
their radar cquipment—except in remote or
inefficient instances — at wave lengths less
than about a half meter,

This was but one of the many scientific
advantages of our radar over German equip-
ment. Other devices—still too secret to be
described—also contributed to our techni-
cal superiority.

The Nazis made an attempt during the
early years of the war to maintain a high
quality of standardization. But during 1944
and 1945 the sets were built almost entirely
by slave labor, The equipment, therefore,
showed obvious signs of bad construction,
as well as poor workmanship, and the wide
use of substitute metals.

But the importance and effectiveness of
Nazi radar against Allied forces, ships,
and aircraft should neither be ignored nor
minimized.

Their cquipment reflects the work and
technical philosophy of German science, and
as such is of extreme interest. Some of the
more important technical features of cer-
tain German sets have long ago been in-
corporated into our own apparatus—prov-
ing the merit of at least a few Nazi radar
developments. But in general, their equip-
ment had few technical advantages over
British and American radar equipment.

The Germans' principal use of radar was
in a defensive capacity: to warn of the
approach of Allied Bombers, fighters, and
other aircraft.

These ground stations were located at
regular intervals around the perimeter o
the Third, Reich—including all conquered

RADIO-CRAFT . for

DECEMBER,

territories— and in or mear every strategic
military, naval, and industrial area and m-
stallation. The equipment, in almost every
case, was opcrated by personnel of the Ger-
man Air Force ¢specially assigned to Funk-
tessgerdt ground duty.

Radar sets used primarily for early
warning fell into three distinct classes: the
transportable Freya, the large fixed Hoard-
ing, and the smaller fixed Chimmney.

The main differences between the three
classes of ground radar equipment were in
their size and degree of portability.

There were numerous variations of these
radar sets, but such varictics always bore
marked physical and electrical character-
istics which catalogued them immecdiately
as belonging to one of the three basic
classes of equipment.

Practically all of the sets used for early
warning purposes operated at frequencies
between 120 and 130 megacycles, at a nom-
inal wave length of about %% meters.

“FREYA"” EQUIPMENT

The Freya early warning radars were
heavy, transportable ground sets. The
equipment—manufactured by Gema—pro-
vided range and azimuth readings on ap-
proaching Allied aircraft up to distances
of about 100 miles. It was also used to lo-
cate shipping, particularly along the Eng-
lish channel, at much shorter ranges.

An early model of the Freya was known
as the Limber type (Fig. 1). Both the an-
tenna array and operating cabin were con-
structed on a modified 88-mm antiaircraft
gun mounting, which was provided with two
detachable two-wheel “limbers” for ease
in transportation.

The heart of the Freya equipment was
the electronic timer, which included a mas-
ter oscillator consisting of a very stable
triode-connected pentode as an audio gen-
erator. This wave form was suitably shaped
into a 2-microsecond pulse, which triggered
the transmitter. The set normally operated
at a frequency of about 125 megacycles
with a peak power of 15 kilowatts.

The antenna consisted of two frames,
cach containing six full-wave vertical di-
poles. The lower frame was used for trans-
mitting the radar pulses, the upper frame
for receiving reflected cchoes from Allied
targets,

The 125-megacycle echo signal passed
through an R.F. amplifier stage, and was
then mixed with a local 110-mc signal to
create an intermediate frequency of only
15 me for further amplification. After dec-
tection, the echo signal was fed to the in-
dicator unit composed of two double-beam
cathode ray oscilloscopes, giving range and
azimuth data. There was no provision for
height measurements, with the Freya equip-
ment.

A later model of the Freya (Fig. 2) was
known as the Pole type. The mechani-
cal mounting of this set differed from the
Limber type so that the equipment could
be packed and carried by air transport, Five
Junkers 52 transports were required for
the task.

The electrical characteristics and circuit
functions of the Pole type Freya were very
similar to the Limber type. Since this was
a much later model, however, the Pole type
Freya included many circuit refinements.

HOARDING EQUIPMENT
A huge, fixed antenna array characterized
the largest of the German ecarly warning
equipment (Fig. 3) known as the Hoarding.
Designed and manufactured by Gema
during 1942, a number of these stations were

(Continued on following page)
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Fig. 5—The CYLINDER CHIMNEY was set
up in Norway .to report London-to-Stockholm
planes, and for general aircraft detection.
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Fig. 5—GIRDER CHIMNEY, used in Mediter.

ranean areas to detect aircraft at 180 miles.
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s 7—The FuMG202, used by fighthghters, |

installed along the northwestern coast of
Europe for long range detection and loca-
tion of Allied aircraft. The Hoarding
operated up to ranges of 180 miles in all
directions, giving range and azimuth in-
formation.

The antenna was capable of scanning
over a considerable area by means of phase
control—variable phased feeding of the
full wave, vertically polarized dipoles. The
array was similar to the [reya type, but
very much larger.

The rest of the Hoarding equipment was
housed in a concrete building generally
buried underncath the fixed antenna. The
transmitter, clectronic timer, and receiving
components were all similar to the Freya
radar, and the Hoarding employed three

has an ex'iensiva a;fenna system for a plane.

cathode ray oscilloscopes for data presenta-
tion. The transmitter could be operated at
any of several frequencies between 115 and
145 megacycles, with a peak power of
about 20 kilowatts.

A slightly smaller version of this set,
known as the Small Hoarding (Fig. 4), had
exactly the same technical operating char-
acteristics as the larger set—the difference
being largely in the arrangement of the an-
tenna array. The equipment was housed in
three concrete, partially buried buildings
which also served as the foundation for the
antenna array.

Neither the large nor small Hoarding
were ever used in very great numbers, due
to the shortage of certain materials and the
dificulty in constructing such large radar
sets.

“CHIMNEY’® EQUIPMENT

A more commonly used early warning
radar was known as the Chimney, of which
there were two distinct types.

The Cylinder Chimney (Fig. 5) was
used throughout northern Europe for in-
tercepting Allied air-

Fig. 8—SEETAKT, used for coastal defense. .
The transmitter operated at any of sev-
erat frequencies between 115 and 150 meg-
acycles, with an output peak power of about
20 kilowatts. The cquizment was, in gen-
eral, very similar to the Freya radar.
The Girder Chimniey (Fig. 6) was a
slightly smaller set, used extensively in the
Mediterrancan for reporting aircraft at
long rangés up to 185 miles. This antenna
array was also rotatable, and consisted of
72 vertically polarized, full-wave dipoles.
In other technical respects the Cylinder
and Girder Chimney radars were similar.

RADAR FOR NIGHT FIGHTERS

The FuMG 202—best airborne radar set
of the Nazis—was designed and manufac-
tured by Telefunken for use by any of the
three important German night fighters: the
Junkers 88, the Dornier 217, or the infa-
mous Messerschmitt 110,

The operating equipment was mounted
forward in the cockpit and was accessible
to the radio operator during flight. The an-
tenna array was mounted directly on the
detachable nose of the plane, as shown in
Fig. 7. The same antenna was used for
both transmitting and receiving.

(Continued on page 206)

craft at long ranees
up to 180 miles. The
first model of the
Cylinder Chimney
was built in Norway
and used to report
the passa~e of fast
courier planes be-
tween London and
Stockholm.

The antenna — a
rotatable, broadside
array — consisted of
about 144 vertically
polarized, full-wave
dipoles.

Fig. 9—Llarge SEE.
TAKT, improved coeast
radar,

Fig. I0—~WURZBURG,
a perabolic - antenna

type.
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Recorder onTape
Has Voice Control

By J. M. LEE

HE Hartron, a battle Yecorder

which successfully survived every

known hazard of the war—from

sea dunkings to air pockets and
from Atlantic frost to Pacific heat—is now
at work in control centers, radio stations,
airports, railroads, police department, fire
departments, and in many other civilian
spots where recording speech and sound
is essential,

A portable film recording and instan-
taneous playback unit, the Hartron was
formerly known as the Recordgraph, a
story on which appeared in the October,
1944 issue of Rad-o-Craft, It is a develop-
ment of Frederick Hart & Company, Inc,
of New York City. Recording procedure
of the machine is similar to that of the
usual disc recorder, except that sound
grooves are embossed in parallel lines on a
film belt rather than on a disc. The film
belt, after recording is completed, is played
back immediately without any processing.

In contrast to this mechanical process
of recording sound on film, recording on
wire is done with a unit that translates
sound waves into fluctuations of a magnetic
ficld, recording the fluctuations in the form
of altered molecular patterns on a fine wire
passed through the field. Still more compli-
cated is the process of making a sound track
on movie film, wherein the sound waves
are transformed electrically into light rays
by means of a light valve, and then photo-
graphed on the moving film.

The film recorder is completely self-con-
tained in a carrying case about twice the
size of a standard portable typewriter, and
weighs less than fgfty pounds. Figure 1
shows it opened and closed. The unit is
made up of two main assemblies: the me-
chanical-electrical main frame assembly,
and the amplifier. Operating on 110-volt,
50- to 60-cycle A.C, it requires a power
input of 125 to 130 watts, and has a power

output of three watts.
A rotary converter
makes it adaptable
to direct-current, or
battery supply.

T h ¢ mechanical
portion of the re-
corder is driven by a
1/50-hp shaded pole
single-phase motor.

A flm magazine,
mounted on the left
end of the main
frame, supports the
film while recording
and playing back.
From this magazine
the film passes over
a wiper and cleaner post assembly, which
clears the under-side of the film; then
passes under a film tension post which in-
sures proper wrap on the recording drum.
The recording drum consists of a stationary
bed which supports the film during record-
ing, and two rotating flanges which hold the
film in place laterally.

A groove in the recording drum forms
an air gap under the film which relieves the
pressure of the recording needle, at the
same time eliminating the possibility of
needle breakage. (This “groove” made the
film recorder practical in Marauder bomb-
ers, warships, landing crafts, and even in
jeeps, where the machine was subject to
jostlings and bouncings.)

The film itself is of noncombustible cellu-
lose acetate, and having no emulsion, does
not- deteriorate with age. A ffty-foot film
belt records a total of 115 sound tracks,
providing onc-and-one-half hours of con-
tinuous recording at the sixty-foot per min-
ute track, speed. A special fifty-foot reverse-
recording film, which permits recording on
both surfaces, allows for three hours of
recording at the sixty-foot speed.

Front and rear views

|

ecorder.

of the portable-type Hartron tape r

On one side of the film is a series of
notches which, through a switching mechan-
ism on the machine, automatically moves
the recording and playback needles across
the film upon completion of each sound
track. As the tracking cycle is completed,
the trackage indicator (a counter located
on the recording head bracket assembly)
moves ahead one number, indexing the
track. This index makes it possible to locate
instantly any desired portion of the 115
sound tracks on the film should it be desired
to play back any special portion.

Assembled and exploded views of the
recording head are shown in Fig. 2.a. It
is a balanced armature, magnetic type. Sur-
rounding the armature, mounted on the
inner pole piece (Fig. 2-d) are two coils
(Fig. 2-d), connected in series, with a D.C.
resistance of about 124 ohms. The two leads
irom the coil are led back through the arm
casting, through the plastic sleeving, and
then through a hole in the main frame to
the terminal strip. The magnets are shown
at Fig 2-c.

Linpedance of the recording head at 1,000

(Continued on following page)

MICROmarE BADIO  LINE TAP CARBON MIKE  MONITOR PUT AEMOTE  POWER  POWER SWITCH WOTOR SR AUDIITROL SITCH
STy reom s, 4b baCl) WD o0 M ance S8 waPLDARCE & e Fuary
a7 sie [ EL a3 512 ah T
— —- == e N =g
) »
P e e ) ..M
s
=] ]
S corutts
1

|
T 1
+
. sacor sager ‘:‘..':‘ = . -y %j_ >
- (M ; —{t—ﬁ-)
- - L\ﬁw @ y
R T~
I‘L"
FEY ®
H
3
RADIO-.-CRAFT for DECEMBER, 1945 - 167



cycles is 6 ohms; frequency range is from
150 to 5,000 cps; and driving power re-
quired for maximum amplitude for record-
ingris from 15 to 1 watt.

he recording head is pivot-mounted in
a pocket in the carriage casting (Fig. 3-a).
This mounting consists of a recording arm
kinge pin (Fig. 2-¢) which passes through
a hole in the left end of the recording arm.
Pivot pins are threaded into the carriage
with their ball-shaped points bearing in the
cccentric centers of the hinge pin. A spring
in the carriage pocket exerts a downward
pressure on the recording head, overcom-
ing any vibration to which the recording
armn may be subjected.

A sapphire-tipped needle is used in the
recording head to reduce wear on the film,
as a substantial pressure is exerted at the
point of recording.

The pleyback head (Fig. 4-a) is of the
high-impedance magnetic type, and has an
impedance of 10,000 ohms at 1,000 cycles,
a D.C. resistance of the coil of 2,000 ohms,
and the same frequency range as the record-
ing head.

The actual playback mechanism is mount-
ed on an angular plate (Fig. 4-c) which
fastens to an aluminum arm. This arm is
pivoted on its left end in two directions
through a block (Fig. 4-b) hinged on the
same carriage which supports the record-
ing arm. Directly under this hinge block
is an adjustable compression spring which
balances the weight of the playback, pro-
viding correct needlepoint pressure on film.

Two leads fromn the coil in the playback
head are carried back along the inside edge

s = A - v o e
Fig. 4—Exploded view of ¢
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he playback head,

Fig. 2—Breakdown of recording head. Letters are explained in text.

of the playback arm, and arc connected
through the same plastic sleeve and to the
same terminal strip as the recording head
connections. The playback needle, which is
alsd sapphire tipped, may be adjusted by a
vernier screw and wedge arm, permitting
it to come down in the center of any track
on any film recorded by the unit.

A treckage nechanism, mounted on the
back of the main frame, drives a Jlead
screw which, in turn, moves the carriage
mounting the recording and playback heads.
As mentioned above, the track embossed
on the film is not a continuous spiral, but
runs parallet to the sides of the filn, an-
gling over to a new track location only at
each complete rotation of the recording film.

When the filn switch (SW9) has been
actuated by the passing of the notches in
the film, 1lic motor is energized. This causes
the mechanism to operate, while simul-
taneously closing a spring leaf pile-up.
Keeping the clutch relay cnergized during
the period of the trackage cycle is the only
purpose of this switch.

A microswitch (SW7), located above the
trackage mechanism assembly, automatic-
ally cuts off the trackage mechanism and
the drive motor upon reaching the last
track, preventing damage to the rccorder
should the unit be running unattended. This
microswitch, normally closed, is in the cir-
cuit of both the trackage mechanism and
the main drive motor. .

AMPLIFIER SECTION

The amplifier section combines the func-
tions of an audic amplifier, audiotrol, and
automatic volume control. Eight tubes are
utilized, five in the straight audio amplifier
circuits and three in the AV C and audiotrol.
Tlie amplifier has a power supply of 110- to
115-volts at 60-cycles a-c; a frequency re-
sponse of from 150 to 10,000 cycles; an
output impedance of 6 ohms; and an output
of 3 watts.

The audiofrol, a special feature of the
Recordgraph, is a device which automatic-
ally starts or stops the recording process
upon receipt of impulses from voice or
other audible signal, thereby eliminating
the alternative of unmodulated film.

Three tubes make up the audiotrot cir-
cuit: A 6SL7GT (5V), 6H6GT (6V) and
2050 (7V'). The signal from the recording-
head circuit is fed to one section of tube 5V
(acting as an a-c amplifier), the output of
which is fed to one section of tube 6V. The
latter rectifies the signal and applies it as
negative bias to the second section of tube
5V (acting as a D.-C. amplifier), whose
cathode is connected to that of tube 7V.

RADIO-CRAFT for

Fig. 3—The carriage assembly. Recording head is seen pivoted at A.

With no signal applied, the voltage on
these cathodes is 15 volts positive because
of the normal flow of current through the
D.C. section of tube 5V to ground, through
its 10,000-ohm cathode resistor R12. With
the cathode of tube 7V at +15 volts and
its grid at ground potential, the tube is
sufficiently biased so that conduction will
not occur,

CONTROLLED BY SIGNAL

When a signal is introduced, the in-
creased negative bias on the D.C. section
of tube SV causes the plate current to de-
crease, thereby decreasing the cathode volt-
age. When the cathode voltage drops from
1§ volts to'befow 3 or 4 volts, tube 7V be-
comes conductive, passing current to oper-
ate the clutch relay (RL1).

A 0.05-mfd capacitor (Cl1), which re-
ceives a charge from tube 6V upon applica-
tion of a signal, is connected between the
grid of the D.C. section of the audiotrol
and ground. Upon stoppage of signal, this
capacitor slowly discharges through a 20-
megohm resistor (R35-R12) connected to
it, slowly decreasing the negative bias on
the grid of tube 5V and increasing positive
voltage on the cathode.

When the cathode reaches approximately
6 volts, tube 7V will de-ionize or become
nonconductive, and the ¢lutch relay (RLI1)
will open. The amount of delay is depend-
ent upon the amount of signal, since the
greater the voltage change on Cl!, the
longer it will take to discharge to a given
value. Six seconds is a safe approximation
of the time it will take to discharge.

Since the signal is obtained from the re-
cording-head circuit, it reaches the audio-
trof only when the 4-gang switch (SW5) is
in “record” position. The 110 volts which
pass through tube 7V to operate relay RL1
is obtained from a special winding on the
power transformer (T1) which has a
capacity of 10 watts. The current is taken
from this point, through a section of the
main amplifier switch (SWS5), through the
switth (SW3) on the audiotrol volume
control (R6), to the cathode of tube 7V.
When this tube is conducting, the current
passes through it, and the plate is con-
nected to pin No. 7 of 1ll-circuit socket
S10-P2 for the operation of relay RLI.
The return for this circuit is through pin

‘No. 9 of the same socket and back to the

terminal strip.

SWS, the main amplifier switch, controls
the four input circuits: microphone, radio,
line tap, and carbon mike. The latter three
circuits consist of jacks with switches, and

(Continued on page 188)
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PART I-RADAR PULSES

By JORDAN McQUAY

ADAR—the science of radioloca-
tion—is a development, not an
invention. There's nothing funda-
menta:ly .new about radar. It

combines certain technical advancements
in a number of scientific fields: physics,
microwave radio, clectronics, and television.

True, the circuits are complicated. Radar
sets often are subdivided into twenty or
thirty components, some using as many as
500 radio tubes. And all components must
be synchronized to the millionth of a second.

But all typcs of radar equipment—regard-
less of size or tactical employment—operate
on the same principle: the transmission of
pulses and the reception of reflected echoes.

The key to an understanding of radar is
the radar pulse. The elements of operation
are simple.

Powerful u-h-f pulses are generated by a
radio transmitter, and radiated by a high-
ly directional antenna system. This pulsed
microwave energy travels out into space
within the confines of a narrow beam until
it encounters an object or surface. Then the
radar pulses are reflected or reradiated by
the object. And some of these reflections
return to the radar receiver in the form of
echoes.

Since pulse modulation of .the u-h-f trans-
mitter occurs only for an.extremely short
duration—usually between 1 and 10 micro-
seconds or millionths of a second—trans-
mission of the imitial radar pulse ends be-
fore reflected echioes from distant targets
arrive at the receiver. ’

Passing through the receiver, echoes are
detected and amplified, and are applied to
the screen of a cathode ray tube or video in-
dicator,

When all echoes have had time to return
the radio transmitter is pulsed again.

The complete out-and-back cycle is re-
peated between 250. and 5000 times per
second, and echoes from reflecting objects
or surfaces arc received with the same

With this issne Redio-Craft be-
gins a new and important geries
—Elements of Radar. Unlike
earlier treatments, which for
gecurity reasons could not he
definite, these articles will pre-
sent detailed rechnical informa-
tion on Radar systems. Follow-
ing the series, which will run
three installments, the author
will present a number of techni-
cal articles on the various com-
ponents of Radar systems and
their applications in -television
communications and industry.
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Fig. T—Echoes from plane cause the pip af
50 miles. Large pip at zero is the ''marker.”

frequency. Echoes appear on the indica-
tor screen as video signals—giving the
range or distance to the object, or other
directional data. .

An object is bombarded constantly by the
radar pulses. And if the object moves with-
in the narrow beam of u-h-f energy, the
echo “pip” on the screen will move accord-
mgly.

Measurement of distance is the primary
electronic function of a radar set. Since
radio waves travel at the speed of light—
186,000 miles per second—actual distance
to a given object or target can be deter-
mined by an accurate measurement of the
elapsed time between each transmitted ra-
dar pulse and the reception of its echo.

This time interval is extremely short and
must be measured by clectronic means.

For. example, if a 1 microsecond pulsc
from a radar transmitter travels to a tar-
get 3270 yards away, the time required for
the pulse to make the one-way journey
would be 50 microseconds. Although there
is considerable loss of energy, there is no
loss of time when the radar pulse strikes
a surface and is reflected. Thus, for an
echo to return to the radar set would also
require an equal amount of time. And the
total time would be 100 microseconds.

This elapsed time is measured accurate-
ly by the cathode ray oscilloscope, and in-
stantaneously translated into terms of dis-
tance along a time axis or scaje.

The linear sweep of a scope is synchron-
jzed with the transmission of eaclt  radar
pulse, so that successive echo “pips” are
superimposed along the calibrated scale
(Fig. 1). This gives a fairly steady and
almost continuous pattern for easy visual
observation.

Many types of indicator scales can be
used in radar, calibrated for distance or for
angular measurements. One of the simplest
and most common types (Fig. 1) measures
range or distance along a base line cali-
brated in miles.

If more than one object or target is pres-

ent at varying distances-within the narrow
cnergy beam, an echo representing each
target will appear on the scope.
" Since the radar process of detection and
location is almost instantancous and used
to search in all directions, any number of
targets can be located by a single radar
set.

Having detected a target and obtained

its distance, the direction and location—in

1945
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"pIp"

REPRESENTING
TARGETY

termis of bearing or azimuth, and related
angular elevation—can be determined by
the physical position of the directional an-
tenna system. Radar antenna systems are
moveable, able to search the skies in any
direction. " -

<An echo “pip” will usually appear on the
scope when the autenna is pointing in the
general direction of the target; but the
“pip” appears strongly only when the an-
tenna is exactly “on the target.”

Fig. 2—Hero of this story, the radar pulse
photographed on the cathode-ray tube screen.

Where greater accuracy of angular di-
rection measurement is required, two radar
pulses are sent out simultaneously—one
slightly different in angular orientation from
the other. This results in two u-h-f beams
slightly overlapping each other, and per-
mits. more accurate location of a target
berween the narrow, highly. directional
beams. The indicator scopes of such equip-
ment portray #wo cchoes along the base
line, representing energy reception from
two heams or lobes. =

Thus radar supplies the three dimensions
necessary to locate an object in space: range
or distance, azimuth or bhearing, and angle
of elevation. Knowing these three things,
it’'s a problem in high-school trigonometry
to determine the actual height of the air-
plane target; but this computation is per-

(Continued on follownig page)
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formed electronically by certain circuits
of the radar set.

Locating ships at sea is even easier be-
cause only range and bearing are required.

This, simplified, is the function of radar.

But more complex are considerations of :
how ' the radar pulse is generated and
transmitted, how the radar echoes are re-
ceived and changed into visual signals, and
how the electronic measurement of dis-
tance is achieved.

All of this is accomplished by an im-
portant wave form known as the radar

pulse. (Fig. 2.)

THE BASIC RADAR SET

There are five basic components of a
complete radar set: 1—a microwave frans-
mitter, 2—an antenna system, 3—a micro-
wave receiver, 4—an indicator or oscillo-
scope, and 5—a synchronizer or timing de-
vice.

While most radar sets are more compli-
cated in function and arrangement, every
type of pulse-modulated radar set can be
i'?e'pre;ented by the block diagram shown in

ig. 3.

The synchronizer—sometimes called a
timer—is the electronic heart of the set.
In this component the radar pulse is created
as a voltage waveform (Fig. 2), having a
certain shape, a required frequency of re-
currence or repctition, and a required length
or duration,

These voltage pulses are used to modulate
the u-h-f oscillator stage of the microwave
transmitter. Thus, the R.F. output pulses
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oscillator, a - multivibrator.

have the same pulse recurrence frequency
and the same duration as the original volt-
age pulses created in the synchronizer.

Radar pulses travel outward into space
according to the physical position of the
antenna system,

If the pulses fail to strike an object or
target, there will be no echo reflection. But
when pulses do strike an object within the
radiating beam, a weak echo returns to the
radar set.

The transmitter always allows sufficient
time for an echo to return before another
pulse is radiated. Therefore, the transmit-
ter and receiver function alternately. The
same antenna system can be used for both
transmitting and receiving, if a suitable de-
vice—known as a T/R switch—is provided
to switch the antenna between transmitter
and receiver at the precise moment.

The T/R switch is essentially an elec-
tronic device, capable of functioning up to
5000 times per second with no mechanical
movement. It uses tuned sections of u-h-f
transmission lines and ‘tiny spark gaps to
accomplish the precise switching require-
ments of radar.,

After the received echo has been detect-
ed and amplified by the receiver—usually a
superheterodyne—the echo signal appears
as a wide-band or video signal, often con-
taining frequencies and harmonics up to
two megacycles. Thus the echo must be
further amplified only by wide-band or
video amplifiers, much in the marner of
television video amplification—where dis-
tortion of complex wave shapes cannot be
tolerated.

Finally, when the echo signal is at the
proper level, it is applicd to the indicator
unit for visual inspection and measurement.
This is usually caused by displacing the
time base of any of several types of cathode
ray oscilloscopes.

At the time the synchronizer applied the
voltage pulse to the transmitter, a similar
voltage pulse was also applied to the indi-
cator component. This control pulse trig-
gered the time base of the cathode ray oscil-
loscope, causing a repetition of the base
line with every radiated u-h-f pulse from
the transmitter.

The control pulse from the synchronizer

RAD!IO-CRAFT

is also used as a “blocking signal.”” It is
applied to the cathode ray tube during the
radiation of energy by the u-h-f transmit-
ter, and prevents overloading and damage
to the sensitive indicator tube during the
pulsing period.

Thus, the radar pulse from the syn-
chronizer has an important responsibility
in timing the functions of all components
of a radar set. Let's examine this impor-
tant pulse, which must be so accurately
timed and precisely formed.

RADAR PULSE CHARACTERISTICS

The radar pulse has two important char-
acteristics: its pulse recurrence frequency
or p-r-f, and its length or duration. Both
of these are cstablished in the synchronizer.

Pulse recurrence frequency is usually be-
tween 250 and 5000 per sccond. In other
words, pulses of u-h-f-energy are radiated
between 250 and S000 times every second.
Exact choice of a p-r-f is determined by
several factors.

The highest possible value depends upon
the desired maximum working range of the
equipment. After transmission of a pulse,
sufficient time must bc allowed for recep-
tion of echoes from targets up to any estab-
lished or desired distance. This distance is
known as the “working range” of the
equipment. If pulses are transmitted too
frequently, returning echoes from long
ranges may be “blotted out” by the follow-
ing and much stronger R.F. pulses from the
transmitter—and the echoes may never ap-
pear on the oscilloscope screen.

The lowest possible value of pulse recur-
rence frequency will depend upon the rota-
tional speed of the antenna system. If the
antenna moves at a high speed, relativel
fewer R.F. pulses will strike a target. Wi
antennas revolving 6 to 10 times each min-
ute, a desirable repetition rate or p-r-f
would be between 500 and 1000 per second.

The pulse recurrence frequency must be
very stable if accurate range measurements
over long distances is desired.

The second characteristic of the radar
pulse—the length or duration of each pulse
—is affected by and in turn affects the min-
imum range of the radar set.

The shortest range at which a target can
be located ts determined largely by the
length or duration of the radar pulse. If
an echo returns from a near-by target before
the transmitter has stopped radiating, the
echo will be “lost” within the strong trans-
mitter “pip”’ at the start of the scope’s
base line.

For this reason, radar sets used to de-
tect and locate targets at very close range—
within one mile—use a pulse duration of
only 1 or two microseconds.

I the location of near-by targets is unim-
portant, a long range radar set would be
. (Continued an page 202)
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Postwar Radio Shop

Some postwar servicing ideas are more ambitious than prac-
tical. The article below is typical of much such thinking.

By GENE

ILLIAM REYNOLDS of Low-

ville, New York, is a returncd

war vcteran who, like thousands

of his compatriots, planned to set

up a service establishment of his owu. Be-

cause his method of procedure offers a

guide to the establishment of a post-war

radio shop it is well worth considermyg in
detail.

According to Mr. Reynolds it is impor-

tant that thc veteran examine closely indeed -

his qualifications for the profession of ra-
dio servicing. If he was engaged in serv-
icing prior to the oulbreak of the war or
3cqmrcd technical training thercin while
in the Signal Corps or other branch of the
service, that is an excellent stepping stone
toward the future. Yet he must not over-
look the very salient fact that frequency
modulation, television and electronics as
well as communications cquipmcnt dcsig«-.
will be pertinent in the ‘“after the war”

era. The veteran will do well to enroll with
a recognized radio school and brush up on
fundamentals, at the same time acquiring
specialized knowlcdgc along certain lines.

His financial position is likewise “of the
essence.” Mr. Reynolds estimates that it
requires from $500 at the very minimum to
several thousand dollars to establish a
service business and to carry it on until
such time as his clientele expands sufficient-
ly to guarantce a “month in and month
out” revenue. If for example the vetcran
desires to rent a service site, the cost of
redesigning this shop will be very apt to
amount to several hundred dollars.

1f a new scrvice edifice be constructed
from scratch, the initial outlay may wel
run into the thousand dollar bracket!

Is it best to rent a vacant shop or to de-
sign one to personal Sp.ciﬁcations? Again,
and we quote Mr. Reynolds, “consider care-
fully whether or not the community justi-
fied the expense incurred in the hiring of
a contractor, carpenter or both. By all
means pay a personal visit to the local
Chamber of Commerce. Their attitude will
enable you to determine whether or not
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the locality is an cnergetic and enterpris-
ing one. A Chamber of Commerce kcenly
alert to its responsibilities and offering en-
couragement to new commercial scttlers
is an indication that the community it rep-
resents is or will shortly become a flourish-
ing one—always allowing for the gcograph-
ical factors involved.”

If for example the commumity is a
county seat or is in close proximity to a
nimber of smalier towns or hamlets too
tiny tc afford the services of a radioman,
yvet composed of a citizenry requiring ra-
dio repair work, then the serviceman may
well consider the commmunity more favor-
able.

The population of a community is ai-
other extremely pertinent consideration for
the serviceinan-to-be. In general the {fol-
lowing table is applicable, allowing for
minor discrepancies and exceptions which
must be anticipated.

A community of

Tuhabitanis Radio Scrvrce Shops
500-2000 can support. . R |
2000-5000 .. ... ... ... 2-3
5,000 to 15,000.... ... ... 45§
15,000 to 30,000. ... ... .. 6
30,000 to 50,000 . 8
50,000 and over........ more than 9

At this point, Mr, Reynolds advises the
veteran 1o determine in advance upon a
specialty “of the house,” Perhaps the serv-
iceman is deeply interested in industrial
electronic apparatus, its installation and
maintenance. He may be particularly en-
grossed with erquency modu.anon and
television “service emgincering” as related
to hospital, factory, and school installations
requiring static-free reception. With the
increasing emphasis upon private aviation,
a radio-shop at a local airport concentrat-
ing its attention upon the installation and
repair of hoth private and commercial air-
craft radio equipinent may be found emi-
nently practical and profitable as well.

The important thing is that the scrvice-
man consider his competitors already es-
tablished. Are they general practitioners?

1945

Gene Conklin began writing for radio pub-
lications on short wave DX in 1934. During
the past ten years has written number of
articles for Radio News, Radio-Craft, Radio
Retailing Today, and others. Was Editor of
Short Wave Digeat, a ham publication,

In addition, has served as Short Wave Edi-

tor for Radio Mirror and White's Radio, Log,
and has prepared considerahle material for
Hygrade Sylvania, R.C.A. and other manufac-
turing corporations. Specializes in material on
the business side of radio servicing, and
“belicves whole-heartedly that a radio man
must be first, last and always a business man.”

Do onc or nore of them possess their own
specialties, such as auto radio rcpair,
short-wave and amateur radio repair, cte.?
If you possess a specialty not alrcady a
fixture in the cominunity you have a final
and extremely valid reason for locating
there.

Having determined the comnunity; the
question of the service shop location may
not be lightly shelved. “Super market” ex-
eccutives have in .almost every instance
made a profoundly claborate survey of
trafic—bhoth pedestrian and motor—which
may be anticipated in virtually every sec-
tion of a town or city. If you locate in
close proximity to a “supcr market” you
will more than Likely find your service shop
catering to a satisfactory consumer group.

It is not always necessary to establish
yourself upon a Main Street or adjacent
avenue, If there is a vacant sjte in a resi-
dential section and competitors are con-
veniently located elsewhere there is no rea-
son why such a location cculd not be sat-
isfactory to both serviceman and consumer.
Consider the income level of home owners
in your immediate vicinity. In general, as
with a neighborhood drug outlet, your reg-

(Continucd on page 210)

Lefi—J. G. Pough, service staff member. Right—Mr. Reynolds himself.
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BICYCLE RADIO|

WITH 4 TUBES

By ROBERT B. ESSEX

N MANY occasions, while cycling
along our beautiful state roads,
or resting after conquering an
especially steep hill, I would have
enjoyed the soft tones of some {favorite
orchestra. Last Spring, after four weeks
of this wishful thinking, plus stimulus from
another source, a tentative layout was
drawn for a small economical battery set.
The extra stimulus for this design came in
the form of a request from a close friend
owning a small sailboat. He too, wanted a
small economical receiver which could be
operated while sailing near his. home.
After. considering many circuits, the de-
sigh shown in Fig. 1 was finally chosen,
The antenna system for bicycle opera-
tion consists of a revamped automobile
“whip aerial” coupled to the antenna coil
of the set by a small compression-type mica
condenser. The receiver and whip antenna
are shown mounted on the bicycle in the
photograph. When used on board the sail-
boat, there were two possible antenna con-
nections, both easily accessible. The wire
stays supporting the mast were found to
make an excellent antenna system. These
may be used, or the brass guide rail screwed
to the mast will also give excellent results.
The recciver is a superheterodyne using
four tubes of the miniature type—IRS,
osc; converter; 1T4, LF. amp.; 1S5, det.
1st audio; 1S4 or 354, power amplifier. The
first and second intermediate frequency
transformers T1, T2, operate at 455 kilo-
cycles and should be small in size. These
are generally tuned by compression mica
condensers. Iron slug tuning is also accept-
able, The radio frequency antenna and
oscillater coils, and the two-gang, cut-
plate, variable condenser should be pur-
chased as a kit. The purchaser should in-
dicate that the desired range is 540 to 1620
kilocycles. The variable condenser pur-
chased should have trimmers on the oscil-
lator and R.F. sections. A small permanent-
magnet speaker with a S-inch cone and
6-8 ohm voice coil was chosen. This speak-
er will give wonderful reproduction when
properly matched to the output tube. Match-
g is accomplished through the use of a
small good quality output transformer,

Appeoarance of the h'le radio is excollont.
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capable of reflecting a 5000-ohm plate load
to the 154 when its-secondary winding is
coupled to the 6-8 ohm voice coil. The
volume contrel is the small one-megohm
type with a double-pole single-throw switch
attached at the rear, If the switch cannot
be obtained as part of the small volume con-
trol, 2 separate double-pole single-throw
switch will do as well. Naturally, sufficient
room must be allotted for mounting the
separate switch in the latter instance. All
resistors are of the small 4-watt insulated
variety. All condensers but onc are rated at
150 volts. The exception is the .002 mid.
400 volt plate by-pass condenser connected
across the output tube. The antenna coupling
condenser has a capacity range of 15-200
mmfds. and is of the mica compression
type. The battery situation is no longer
critical and therefore should not present
a problem. The “A” supply consists of 2
or more of the regular large size flashlight
cells connected in parallel. The brass caps
are joined together in parallel conncction
and the zinc shells are wired similarly. The
method of connection is shown in Fig. 2,
Where sufficient room is available more
than two cells should be used in parallel
The reason for this is that the annoyance
of continual replacement is reduced: and

Robert B. Essex was born Angust 22, 1919,
in New York City, receiving -his education in
New York public and high schoels and in
an Electrical Engincering course in Cooper
Union, later teking special courses in elec-
tronics at N.Y.U,

His record includes weork for Air King
Radio Corp. as assistant to the chief engi-
neer;. Radio Development and Research Co.
-as project engineer; Emerson Radio Corp. as
an associate design engineer, and his present
position. with Lear, Inc., as a project engineer.
He holds a Class-A amateur radio ticket and
a First Class Radiotelephone license.

Hobby: Radio-controlled model planes and
automobiles,

/the volume control turned to the full-on
position. The. set is now ready for align-
ment.

For alignment, a modulated signal gen-
erator having output frequencies of 455,
1620, 1400 and 540 kilocycles, is required.
The “hot lead” of the signal generator
should contain a series-isolating .1 mfd. con-
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Fig. 1—A standard cireuit and high-sensitivity coils are used for the bicycle receiver.

each individual cell will operate more
efficiently. (Two cells however, will give
satisfactory results.) The 67%-volt “B”
supply may be the Eveready “Mini-Max”
type or one of similar size and capacity.
The builder is cautioned to exercise par-
ticular care in handling the “A” and “B”
batteries, as a short circuit even of short
duration will injure them permanently.
For tuning it is suggested that a small
pointer knob be used to indicate frequency.
A small cardboard dial may be placed
directly underneath and calibrated as the
stations are reccived.

The author salvaged some of the parts
for the set from the junk heap, but most
of them, were bought in the local Ham and
wholesale supply house. All tubes and the
output transformer were borrowed for an
indefinite period from a friend. The chassis
was cut and revamped from an old 5-tube
A.C.-D.C. receiver. Of course a few dull

bits -hampered progress but this was soon Jk

remedied and the unit was ready for testing
a week after work had begun.

After all parts are mounted and the
wiring completed, the soldered connections
should be rechecked carefully. Where pos-
sible, the wires should be dressed down
against the chassis. The batteries are then
connected, the switch is snapped on, and

RADIO-CRAFT

denser. The second intcrmediate frequency
transformer T2, is first aligned by adjust-
ing C7 and C8. A strong modulated 455
kilocycle signal, of approx. .01 volts, applied
to the grid of the 1T4 tube. (pin No. 6)
The capacitors are adjusted to obtain maxi-
mum output from the speaker. The next
step is to apply approx. .001 volts of the
modulated 455-kilocycle signal to the modu-
lator grid of the IR5 tube. (pin No. 6.) The
first” intermediate frequency transformer is
now aligned by adjusting the capacitors C3,
C6 for maximum output. With the gencra-
tor lead still connected to the modulator
grid of the 1RS, readjust capacitors C7 and
C8 slightly for maximum output.

The generator output is then adjusted for
medium output (approx. .001 volt) at 1620

]
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Fig. 2—Threo cells are preferred io' two,
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POWER OUTPUT STAGES

Effects of plate and cathode voltage, filtering, load and plate
impedances, are all important in servicing the output stage.
Jack King describes the effects of each on power and fidelity.

HE serviceman often gives only
passing attention to the power out-
put stage of a radio receiver or an

audio frequency amplifier. Yet, the
power output stage may be the most impor-
tant to sound quality. An impedance mis-
match there will show up as loss of fidelity
and signal power. In making tube substitu-
tions the nccessity of proper impedance
matching must thercfore be kept in mind.
For example, a 50L6 tube is very similar to
the 2516, differing only in the filament volt-
age and current rating. The 2516 could be
used in piace of the 50L6, modifying the
filament circuit. A new output transformer
would not be required. The recommended
plate load in the RCA tube manual is 2,000
ohms for a single-ended tube with a bias of

Fig. 1—A standard single-ended output stage.

—7.5 volts and a plate and screen voltage of
110. The total harmonic distortion is 10%
with the 2,000 ohms plate load. Plate resist-
ance of the tube is approximately 10,000
ohms. The plate load is made lower than the
plate resistance, being equal to about 1/5th
the plate Rp. A circuit diagram of a typical
single-ended stage is shown in Fig. 1.
The cathode resistor R2 is used for bias-
“ing. Assuming that there is no input signal,
clectrons come from B-minus and pass up

through R2 to the cathode of the tube, .

next passing from the cathode to the screen
and plate. The eclectrons of the screen go
to the B-plus source directly and the elec-
trons from the plate pass through the pri-
mary resistance of transformer T, in L1,
to B-plus. Electron flow in R2 results in
the development of. 2 voltage across it,
equal to 7.5 volts. This voltage is equal to
the cathode circuit resistance multiplied by
the cathode current. The tube manufacturer
states that minimum or no-signal screen
current is 4 milliamperes and the no-signal
plate current is 49 milliamperes. The maxi-
mum:signal plate current is stated as 50
milliamperes  and  the maximum-signal
screen current is 11 ma. The total no-signal
cathode current is then 49 plus 4 or 53 ma.
2nd the total cathode current for maximum
signal is 50 ptus 11 or 61 ma.

The value of bias resistance required will
be greater in ohms if we choose the low
signal or zero signal values. To make cer-
tain that there is sufficient bias on the tube
at low signal input levels, and zero signal
input, we may use the minimum cathode
current value in calculating the bias re-
sistance. Then,

E 75 -
R = — = —— = 1415 ohms
I 053

In practical work, a 140-ohm or 150-ohm
RADIO-CRAFT
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resistance would be used, since the values
are not critical.,

THE CATHODE BYPASS CONDENSER

The resistance of the cathode circuit is
Jow, but to avoid degeneration we must by-
pass the resistor R2 with a low-impedance
condenser. The impedance of the condenser
may be made about 1/10th R2 at the lowest
operating frequency of the stage. Suppose
the output stage is to function down to 80
cycles. Then, X must equal 140 x .1 or 14
ohms. The reactance of the condenser is,

159,184
¢ = —— == 14 ohms
fc
Then,
159,184
C = —— — 142 mfds.
fX.

(C is in microfarads, { in cycles per sec.)

If we use a lower limit of 160 cycles,
the reactance of the condenser will be
halved-and will be 71 mfds. If we make the
assumption that the reactance of C in shunt
with R2 in Fig. 1 nced only be half that
of R2 or 70 ohms at the lowest operating
frequency, and that frequency is 80 cycles,
C may be about 28 mids. A compromise is
usually made and a 30- or 40-mfd. unit
would be used in practical work.

If the condenser’s resistance is negli-
gible, the 70-ohm capacitive reactance in
shunt with the 140-ohm cathode resistor will
give a net impedance between the cathode
and ground of,

Z.Zs 70 X% 140

= = = 46,6 ohms
Z:4 2, 70 + 140

The rated power output of the’ tube is
2.2 watts maximum, for a 2,000-ohm load.
The cathode-circuit impedance can be con-
sidered a part of that load. Then, the power
available will be less due to cathode circuit
degeneration, or:

(2000 — 46)
P=22 ¢ — M
2000
=22 X —— = 2.1 watts

From, this, it can be scen that cathode
circuit degeneration is low when the cath-
ode resistor is bypassed. If the resistor is
not bypassed,

(2000 — 140)
2000

PLATE CIRCUIT IMPEDANCES

In the first case, the resistance reflected
into the plate circuit by the output trans-
former should be 1954 ohms and in the
second case it should be 1860 ohms, or 2,000
minus 140. Assuming a voice coil impedance
of 6.5 ochms (multiply 5 ohms D.C. resist-

1945

P=22% = 2.04 watts

By JACK KING

ance of coil by 1.3 to obtain the approxi-
mate impedance the turns ratio on the out-
put transformer can be calculated. The ca-
pacitive reactance of the 006 mifd. plate
condenser at 400 cycles:will be

159,184 159,184 ]
- = = 66320 ohms
{Cmea 400 .006

"

This value of shunt impedance across the
primary would have a small effect at 400
cycles, since 66,320 ohms would be large in
comparison with a plate load requirement
of 1860 ohms. At 4,000 cycles, however, the
reactance of the .006 mfd. condenser would
be only 6632 ohms. The formula for the net
impedance when the two impedances are in
parallel is,

1 1 1
1860 6632 00038
Z, = 2631 ohms

Therefore, to get a match at 4,000 cycles,
the transformer would have to reflect into
the primary circuit a resistance of about
2631 ohms. Actually, the voice coil imped-
ance rises and becomes more inductive at
high audio frequencies. A value of C across
L1 can be determined experimentally to give
best tonal quality, making the assumption
that a 2,000-ohm load is required in the
stage. The turns ratio is equal to the square
root of the impedance ratio. Assuming a

|
=Cs
st/ T B~

Fig. 2—Features of a push-pull output stage.

2000-ohm Joad and 5-ohm voice coil, 2000/5
equals 400 and the square root of 400 is 20,
giving a turns ratio of 20 to 1.

VOICE COIL CONSIDERATIONS
Assuming the voice coil impedance 1s 1.3
X R, or 5 X 1.3 equals 6.5 chms, the in-
ductive reactance is the square root of the
square of the total impedance minus the
square of the resistance, or:
6.5 — § =X
XL = V6.5 —5 — 4 ohms
The inductive reactance at 400 cycles 1§

628 X 400 X L = 2512L

4
L= — = 0015 henf:
2512
(Contintted on page 207)
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Acorn-Tube Radio
For Ultra Highs

By HOMER L.

HE vacuum tubes used in this

small ultra-high frequency receiver

were two. 955 triodes. These tubes

have a great advantage over other
tubes at high and ultra-high frequencies.
They take up very little spacc, work effi-
ciently at high frequencies, and have small
capacitance losses. The 955 triode will work
well up into the ultra-highs and even the
microwave spectrum. In some cases they
will oscillate up to 700 megacycles.

This small receiver operates from 100 to
130 megacycles, thus covering the recently-
opened amateur band, and also serves to
introduce the beginner to ultra-high-fre-
quency receivers,

One of the triodes was used as a self-
quenching super-regenerator. The other 955
triode ‘amplifies this -signal enough {for
headphone reception. In one instance a 4-
inch P.M. speaker was connected and vol-
ume was surprisingly good on a local sta-
tion. ‘

DETAILS OF THE PANEL

The recciver is four inches long, three
inches wide, and two and onc half inches
in depth. All the major parts are mounted
upon the front panel. This panel-can be con-
structed from- polystyrene or lucite insulat-
ing ‘material. The ‘tubes were. mounted
directly upon this high frequency panel and
with looped hook-up wire. The wires- for
the heater circuit, coming from the power
supply, came first through the %4-inch
lucite panel and back to the heaters of the
tubes., With this method the tube was
bonded to the lucite imaterial.

First a piece of lucite material was pro-
cured and cut with a hacksaw to the correct
front pan€l dimension. The hacksaw traces
or rough edges can be finished down with
a coarse file. For the two tube-socket holes
use a circle-cutter or drill to make the hole
just large enough so the tubes will fit into
it snugly. This helps to secure them to the
front panel. The four ottside 1 ounting
holes along the corner edges were 3/10
inches in diameter. A 34-inch hole is drilled
for the small variable tuning condenser so
an insulated knob can turn the slotted shaft
as shown in the drawing. Holes for the
two headphone jacks were also 34 inches in
diameter. All other small holes are drilled
with a Lg-inch drill.

The tuning condenser was mounted first
and then the two small 955 triodes. Ex-
treme care must be excrcised when solder-
ing to the prongs of these tubes. Doir't let
the iron rest too long upon the prong con-
ncctions. Also don’t let the solder or iron
touch the insulating material, It burns very
easily. To avoid damage place a sheet of
peper underneath the connections when
gl ot T If the surface is marred and

All parts are fastened to the lucite. panel.
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scratched one can see it very plainly
through the front of the panel.

The tops of the two triodes extend about
one-half inch through the front panel. This
does not detract from the appearance of
the recciver and when the tubes are heated
up it adds a little attraction. There are no
front dials. A small round knob on a !%-
inch fiber shaft with a screwdriver point
accomplishes the necessary tuning. Two
small red insulated phone jacks are also on
the front panel.

WIRING THE RECEIVER

After all major comporients are mounted,
the small resistors and condensers are sol-
dered into position. A small 3-plate variable
condenser was used to cover the band from
100 to 130 megacycles. This onc was a mid-
get ceramic type. It has a screwdriver ad-
justment. The grid resistor and condenser
were of the .1 megohm 14 watt type and
00005 mfd. ceramic, respcctively.

The regeneration control was a poten-
tiometer in the plate circuit of the first 955
triode. This control varied the plate voltage
on the super-regenerator. Super-regenera-
tion was smoothest when the plate supply
was 180 volts D.C.

The amplifier was another 955 triode
with cathode bias. The bias resistor was
1000 ohms, ¥4 watt. Enough by-passing was
obtained with a .1 mfd. paper by-pass con-
denser. The plate connection was soldered
directly to the red headphone jack.

Looking at the bottom of the tubes, the
connections are numbered in the usual man-
ner. At the bottom the two heaters are the
outside -prongs. The center prong is the
cathode. The left tube prong at the top is
the plate connection and the remaining one,
to the right, is the control grid.

The inductance L1 is two turns of num-
ber 12 tinned copper wire. This coil is
loosely coupled at one end of coil 1.2. In-
ductance L2 is wound with the same size
wire of 4 turns. Both inductances are self-
supporting and may be about one-half
inch in diameter. The antenna coil L1 is
soldered directly to the small 16-inch an-
tenna. The antenna was constructed from
regular autonobile gas-line tubing.

CABINET CONSTRUCTION

The cabinet was made from thin sheet
aluminum, its depth Was 214 inches, length
4 inches and height 3 inches. This sheet
metal butts up flush with the sides of the
front panel. IFour 8/32-inch bolts, one on
each corner, secured the cabinet in. place.
One slot at the top was cut out with tin
snips as was a Y4-inch slot at‘the bottom
for the power supply cable.

The cable from the power supply was
a four-conductor type. Practically any

‘J' PLATE CERLAMIC
WOGET
VARIAS LE,COND. 955 ot o)

P55

Schematic of the U.H.F, superregenerator.
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Homer L. Davidson was barn Sept. 30,
1921, at Unionville, Mo., moving to Newton,
lowa, when five years old. He became inter-
ested in radio at 14 years of oge and radio
has been with him ever since.

Before entering the Enlisted Reserve Corps
he was an electrician and repairman. Also
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went to E.S.M.D.T. Radio night school. He
enlisted in the E.R.C. Signal Corp. Reserves
at Omaha, Nebr., and entered service Jan. 16,
1943. Attended ground Radar school at Camp
Murphy, Fla.,, and later was transferred to
Robins Field, Ga. Was a Sgt. instructor in
Radar electronic operation, installation and
maintenance, Installed and maintained Radar
equipment on the east coast.

Postwar plan —to experiment and work
with radio and electronics for the next fifty
Fears or so.

power supply furnishing 6.3 volts for the
heaters and from 150 to 250 volts plate
voltage is sufficient. This power supply con-
tains filament and “B"” (standby) switches.

To. put the receiver into operation hook
up the power supply and watch that the
triode heaters light up. Plug in the ear-
phones and rotate the regeneration control
back and forth several times. noting
whether super-regeneration fades in and
out. Touch the small antenna and notice the
cutting’ down of background noise. The
receiver should. oscillate over the whole
band when the small tuning condenser is
varied.

A high-frequency signal generator, modu-

lated with a 400-cycle note, was .used to .

TR Tr v Tn T
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Set is tuned with the bakelite shaft, left.

calibrate the complete band. This was done
by setting the signal gencrator a few fict
away and picking the signal up in the
receiver. )

A certain amount of ‘practice is_necessary
to operate a superregenerator. The hissing
sound heard when the sct is in its most sen-
sitive condition will be recognized after a
little experience is: gained. Like an ordinary
regenerator, too much regeneration reduces

- rather than increases volume. The hiss or
rushing .sound dics down or disappears
when-a station is tuned in, so it does not
bother the listener or interfere with' recep-
tion.
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Radio and Television
Twin Crime Fighters

VERY one is familiar with the use
of radio in prowl cars and at police
headquarters. Not so many, how-
ever, are familiar with mary other

uses of radio by the police, both at present
and in the postwar period ahead,

Perhaps the most important device to be
used in police circles will be the “Handie-
Talkie,” that compact transmitter and re-
ceiver which weighs slightly less than five
pounds and can be held in the palm of one
hand.

This unit possesses an earpicce at the top
and a mouthpicce at the bottom and re-
sembles a narrow cigar box in appearance.
Using batteries with a life expectance of
1214 hours the entire affair can be carried
by patrolmen and plain-clothesmen for in-
stantaneous communication with headquar-
ters. Posscssing a range of from two to five
miles cunder favorable conditions, these
units may be furnished doctors so that they
may cortact the police in an emergency
and may be carried by payroll men who are
habitually entrusted with large sums of
money. These individuals may carry it on
their person hidden underneath their cloth-
ing. In case of a holdup a slight pressure
on the instrument will push a button and
set the “Handie-Talkie” in operation. All
such instruments would be connected di-
rectly with a central police station.

Television, too, will play its part in
fighting crime at the end of the war. It
will be possible to erect television trans-

mitters in police headquarters of one com-
munity and “televise” a linecup to another
police headquarters in a city many miles
distant. New York already uses television
to transmit pictures of missing persons and
wanted criminals to the various precincts.
True, the range of a televised signal sel-
dom exceeds 50 miles with full clarity, but
by means of “booster” transmitters it may
be possible for authorities in a half dozen
metropolitan centers to observe, simultane-
ously a lineup of criminals,

Even more startling, from a crime-fight-
ing viewpoint, is the devclopment of por-
table television transmitters which may be
installed in police cruisers. A tiny screen,
located on the dashboard, allows cruising
patrolmen to see as well as hear their dis-
patcher. And a television camera mounted
on the running board will instantly televise
holdups, trafic accidents and other occur-
rences back to police radio headquarters.

The -American home will possess its
quota of crime-prevention aids. The “listen-
ing ear” which has been used in many
homes, even before the war, is nothing
more or less than an intercommunication
system which transmits all the sounds from
the children’s room to the parents’ sleeping
quarters and warns themn of any unwelcome
intruders or any sudden illness which might
occur. This “ear” may be installed in the
wall and requires very little attention from
a service standpoint. Equally familiar to
many houscholders 1s the “clectric eye”

st = 3 -

Top—Radio WEPG, New York City Police Dept. Bottom—WVRP, Douglas Aircraft, E. Chicago.

Top Photos—Courtcsy New York City Police Dept.; bottom—Galvin Manufacturing Co.
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Patrolman calls station on Handie-Talkie.

which acts as a super-efficient burglar
alarm. This device may be set so-that when
any individual even passes in front of a
window or door after a certain hour of the
night an alarm goes throughout the house.

In the police laboratory the baby clectron
microscope will shortly come into its own.
This instrument can be used. to examine
minute bodies which may yield important
information in cases where poison has been
employed for criminal purposes. It can also
be employed with profit by scientists who
wish to examine strands of clothing to de-
termine traces of blood or ather stains and
to determine texture of the material in-
volved. The electron microscope possesses
a magnifying intensity far greater than any
comparable instrument available to crime
laboratory technicians today.

Fantastic though it may seem, radar may
well be employed by police prowl vehicles
to scientifically aim their ammunition at
flecing criminals. Ofttimces in the heat of a
chase between police and criminal, marks-
manslip is understandably a little off the
beam no matter how skilled the police
marksman may be. Through the use of
-radar an escaping criminal will have less
than one chance in a thousand of making
good his flight.

There is every indication that radio may
be used educationally through the erection
of a community police radio transmitter
which will offer three or four hours daily
of lectures on juvenile crime prevention,
technique of finger-printing, tracking down
of counterfeit moncy, and other subjects’
of interest to the civilian populace, includ-
‘ne the prevention of traffic accidents and
the offering of first aid to injured parties.

Radio will certainly have its legitimate
place in the crime-prevention sun and will
do its part to cause criminals to bitterly
regret Marconi's brainchild—E.A.C.
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Postwar Recorders £
Show New Ideas

UCH interest and enthusiasm 1is

being shown in the wire record-

ers which will be available for

general use shortly. It is reason-
able to assume that they will become neces-
sary accessorics for the home, shop and
office.

Recent jssucs of Radio-Craft have dis-
cussed wire recording from amateur and
professional points of view. The January,
1945, issue described the technique of a
home-built outfit. In March, 1945, the
theory .and design of modern recorders
was discussed. Here we arc concerned with
present and future uses of these instrue
ments and offer a preview of modecls either
already in production or in the development
stage. The use of recorders will be as
widespread and handy for preserving sound
cvents as cameras are for scenes.

Many recent and -basic discoveries in
wire recording are due to Marvin Camras
of Chicago, who first worked with record-
ers while he was still a student of elec-
trical enginecring at Illinois Institute of
Technology. His original experiments were
prompted by his cousin, who liked to sing,
and his first crude models were built for
‘the purpose of recording such vocal music.
After graduation Camras joined the
Armour Research Foundation as associate
physicist, and his work was developed and
perfected there. The TFoundation is the
non-profit rescarch organization of Illinois
Tech.

Briefly, a wire recording instrument uses
a steel wire which moves past an intense
magnetic field which is varied in accordance
with the desired sounds. The wire then
becomes permanently magnetized, If the
wire is now passed through a coil (usually
the recording head also serves as the re-
producing head) a corresponding audio
voltage will be induced in the coil. This
voltage is amplified so that the original
sound is reproduced.
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The high fidel-
ity of which the
modern recorder
is capable is due
to introduction of a super-
sonic voltage which is superimposed
over the recording frequencies. The re-
sultant magnetic bias eliminates distortion
which is present otherwise due to non-
linear response at very low mag-
netizing force.

Wire recorders are serving
with the Marine Corps, the Army
and a number of government -
agencies. During the war they were =
used for transmission of instruc-
tions and observations which could
not be trusted to radio, as well as for
troop entertainment and boosting military
morale. A standard type is seen below. Its
characteristics arc listed in Table A.

The U.S. Dept. of Agriculture is using
wire recorders for a series of interviews
at agricultural experiment stations, to be
rebroadcast on several farm radio pro-
grams, thus climinating the necessity of
personal appearance of the speakers. The
Library of Congress uses an experimental
machine and is exploring the possibility of
re-recording on wire from the present disc
records of American folk-lore music. Both
National political party conventions of
1944 were permancntly recorded on wire.

Wire recorders will be manufactured
and distributed by many nationally known
radio companies which have obtained li-
censes from the Foundation for the manu-
facture and sale of instruments covered by
its basic patents. Among them are:

Scott Radio Laboratories .

Automatic Electric

General Electric

Radiotechnic Laboratorics

Raythcon

Stromberg Carlson

Utah Radio Products
and others pending. Evidently radio and
recording will be closely linked. This is
fitting, for many interesting radio programs
will be recorded and stored for future
playback. Since the same wire can be used

%
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Artist's con-
ception of post-
war adeptor unit,
designed to bo attached
to existing radio receivers.

over and over again, there is nothing lost
by recording many programs and kceping
only a treasured few.

The features of wire recording not pos-
sessed by other methods are listed in
Table B.

MODERN RECORDER DESIGN

Wire recorders for home and office will
tend towards compactness .and ease of
operation. Many medium-priced radio and
television receivers will be equipped with
this accessory. Other models, small enough
to fit a woman’s handbag are being planned.
A few designs are illustrated here.

Important uses will be:

Home radio-television receivers;

Recording and playing amateur and pro-
fessional records; y

Speech and music training ;

Educational purposes

Office and remote dictation;

Court reporting ;

Police calls and reports;

Church and industrial music.

One typical model is to have the follow-
ing specifications:

Dimensions—734 x 4 x 134 inches;

Wire on spool—14 1b. of 003" wire;

Recording time—214 hours at 114 ft./sec;

Weight—3 pounds.

This instrument will be completely self-

(Continued on page 185)
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The original Model 50
wire recorder, used ex-
tensively during the
war, appears at the
right. 1ts ruggedness
gave it o marked ad-
vantage over less
sturdy types of re-
corders. At left is a
magazine model, with
the magazine shown
lifted just clear of the
sockets into which it
fits.
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Electrification
For the Old Set

Now that transformers,tubes and other
components are available, it becomes
easier to convert old battery receivers.

By GERALD A. CHASE

HERE are many people these days

who wish to purchase new radios

and are unable to do so. Many of

those in the market for new elec-

tric receivers are farmers who have just
had electricity put in and are anxious to
get away from the bother and expense of
keeping their radios supplied with batteries.
Since there are very few used sets for sale
and absolutely no new ones, many of these
people are turning to the next best thing,
namely, having their battery receivers re-
built to operate from the 110-120 V. power
lines. When completed, these sets have all
new tubes, new power supply, and new re-
sistors and condensers. Sometimes it is
also found necessary to replace such items
as LF. transformers, volume control, tone
control and occasionally an output trans-
former. The R.F. section is always left
intact unless it is defective. The result is,
therefore, as near as it is possible to comg
to a new radio without actually building one.
I have rebuilt several of these radios and

1 have found that the average four-tube
battery set costs approximately twenty-five

dollars for labar and parts to rebulld. When
finished the radio, of course, becomes a five
tube A.C. set which is the equivalent of a
four tube battery model. I always try to
keep from making them into A.C.-D.C. re-
ceivers because of the extreme scarcity of
these types of tubes. Sometimes, though,
it is quite a problem to find room on the
chassis for the power transformer. I use
a Hammond 270 for the smaller sets and
a Hammond 273 for the larger ones.

I recently purchased a five-tube Stewart-
Warner battery radio model No. R-187 and
converted it into an A.C. set using eight
tubes. The set used two-volt tubes: a 1C6G-
pentagrid converter, a 34 1st I.LF.,, 34 2nd
LF, 1C6G 2nd det, av.c. tube and first
audio, and a 33 in the output. The rebuilt

version used the following line-up: 6AS8-

converter, two 6L7's in the LF. stages,
85 (6V7G) 2nd det., a.v.c. and diode-biased
1st audio, 65C7 “self-balancing” phase in-
verter, two 6F6G’s in push-pull output, de-
livering in the neighborhood of ten watts;
and finally a 5Y4G as the rectifier. The
circuit, as the tubes imply, is a superhetero-

_) . ._:

How power pack is edded to the battery set.

dyne, using two stages of intermediate fre-
quency amplification, tuned to 370 kc. The
set uses no R.F. stage but a pre-selector
was incorporated ahead of the first detector
to prevent images from occurring in the
broadcast band. The short-wave band
does have two-spot tuning but it is not
very objectionable except to a critical
listener,

The chassis of the radio was not large
enough to accommodate the power supply
as well as the receiver proper,.so it was
necessary to build it on a separate chassis
and bolt it to the end of the other chassis.
Two bolts through brackets fastened to the
rear of the chassis held it in the cabinet.
On the power supply chassis were mounted
the power transformer, rated at 340-0-340
volts at 100 ma. for the-high-voltage sec-
ondary, 5 volts at 2 amp. and 6.3 volts at
3 amp.; the 5Y4G rectifier tube; two 8
mfd. filter condensers; the output trans-
former, and the two filter chokes which I
salvaged from an old T.R.F. radio. These
chokes were good husky ones and since

(Continued on next page)
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The Stewart-Warner set operated originally from a b-volt Vibrapack, and used five dry-cell tubes of low power output and efficiency.
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fhiew ones were not obtainable at the time,
I decided to use them. I kept the power
transformer as far back on the chassis as
possible to give it plenty of ventilation, and
even after several hours of operation it
becomes no more than slightly warm

Two phone tip jacks wcre mounted on
the back of the power supply chassis and
two wires from the speaker voice coil
plugged into them to connect with the out-
put transformer secondary. Provision is
also made for an extension speaker by
mounting two more tip jacks on the back
of the receiver chassis.

A phonograph input jack, also salvaged
from the old Minerva, makes provision for
a crystal pickup to be connected across the
volume control. This arrangement gives
good volume on most records but for great-
er volume it could be connected ahead of
the 85.

When I first rcbuilt the radio I used a
6J8G and two 6K7’s in the converter and
LF. stagcs respectively. This arrangement
did not work so well because of a tendency
to oscillate in the first LF. stage. I could
stop this trouble by decreasing the gain
of the tube, but this resulted in a very
serious loss in sensitivity. The trouble
cleared when I changed the tubes to a 6A8
and two 6L7's. Also, with a.v.c. bias applied
to the two control grids of each 6L7, the
action of the a.v.c. is somewhat better than
when the 6K7's were used.

1 experimented with a 6Q7 in place of
the 85 but this made the sct too sensitive
to vibration and also produced more dis-
tortion. I had intended using a 6V7G in-
stead of the 85 but with the tube shortage
I had to use what I could get. The 6V7G

is the octal equivalent of the 85 and would*

have made all of the tubes in the set of
the octal type.

When using such tubes as the 6V7G, 85,
55, etc., as diode biased amplifiers it is
usually necessary to use a plate load im-
pedance of at least 20,000 ohms; in this
case I used 100,000 ohms. The plate returns

ELECTRIFICATION FOR THE
OLD SET

(Contivued from previous page)

for the 85 and the 6SC7 are brought to
the “B” plus through a filter circuit con-
sisting of a2 2,000-ohm resistor and two
8-mfd. electrolytic condensers. With this
arrangement absolutely no hum is ampli-
fied by the tubes; even the wire running
to the grid cap of the 85 does not nced to
be- shielded despite the fairly high gain of
the audio section.

The phase inverter is of the so-called
“self-balancing” type. There are some, I
suppose, who would choose one of the
other types of inverter circuits but, per-
sonally, I think this one gives somewhat
better performance than either of the other
two types. My second choice would have
been the cathode-loaded inverter; mainly,
I think, because of my lack of experience
with the tapped output type. The cathode-
loaded circuit is simple and gives a very
cven drive to the two push-pull grids, It
has the disadvantage of supplying very lit-
tle if any gain to the radio. I wanted to
obtain the greatest amount of amplification
with the smallest number of tubes possible
so I chose the self-balancing type, which
contributes a fair amount of amplification
while it performs the function of phase in-
verter. Several types of tubes are suitable
for this sort of phase inverter service, such
as the 6N7, 6C8G, 6F8G, 6SC7, etc. I chose
the 65C7 because of its low filament and
plate currents and also because it was de-
signed primarily for this type of service.

The output stage is quite conventional,
using two 6F6G's in push-pull and de-
livering about ten watts. One thing often
not included in the output stage is the net-
work, consisting of a 13,000-ohm resistor
in serics with a .05 mf(f., 600 volt. con-
denser, across the output transformer pri-
mary. It acts as a sort of automatic tone
control, giving a flatter responsc curve. The

value for the resistor is found by multi-
plying the impedance of the transformer
primary by 1.3. In this case the impedance
was 10,000 ohms. This resistor should be
rated at ten watts at least and should be
mounted rigidly. This circuit improves fi-
delity considerably.

he original speaker was an eight-inch
P.M. dynamic with a fairly heavy magnet.
It sounded so well that I decided to use it
rather than purchase a new omne. I replaced
the output transformer, which matched a
single 33, with a Standard Radio Products
universal No. 4195,

One of the main difficulties encountered
in rebuilding a battery radio to operate on
A.C. is the problem of lighting the dial.
A littte thought on the subject, however,
will usually produce a solution. In this
case the dial was a translucent one and
was riveted to a stiff piece of aluminum
which held it upright. It was neccessary for
me to carefully remove the dial and fasten
it to another stiff piece of metal which [
cut from a sheet of galvanized iron. I cut
it slightly wider than the dial and then I
cut a hole in it the same size as that part
of the dial that showed from in front of
the radio. The dial was then fastened to
it by means of four small screws in place
of the rivets that held it originally. The
whole thing was then assembled and fas-
tened to the chassis, and, using two pilot
lights, it made a very nice looking job. The
edge of the galvanized iron is apt to rust
unless given a coat of aluminum paint.

Although there is room for improvement
in any radio, I am well satisfied with the
performance of this rebuilt receiver. It
lacks little in the way of sensitivity and
selectivity, and if a station can be heard
at all it can usually be brought up to full
spealer volume. The mixer noise in this
set is probably greater than it would be if
a stage of radio frequency amplification
were used ahead of the converter stage.
Even so it is noticeable only on the very
weak stations.
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The original Type 33 output tube is replaced by a paic of 6F8-G's, driven by a phase-inverter, in this converted model of the S-W R-187.
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Radio-Electronic Circuits

SAWTOOTH SWEEP

When I nceded a sweep cir-
cuit for an Oscilloscope, I could
get no Gas Triode (834, 885).
But what I had on stock were
plenty of gassy tubes, so for a
while I tangled around with
them to find a substitute for the
thyratron. Some old 24 and 35
tubes with plenty of gas, con-
nected as triodes, behaved al-
most like the 885 tube on fre-
quencies up to 500 cycles, are
easy to synchronize, to control,
and are stable, giving the ideal
sweep circuit for those who are
not interested in higher fre-
quencies.

None of these various gassy
tubes will beconmie stable on fre-
quencies above 1000 cycles. They
do escillate even up to 10000
cyvcles, may be synchronized to
the incoming signal, but there
is always a certain instability
which makes the graph appear
rrgged on the screen of the
cathode ray tube.

After plenty of trials with
vacuum tube circuits, as multi-
vibrators, RF oscillators with
too high wvariable grid resist-
ances, relaxation oscillators, and
others, the simplest and most
useful among the VT oscillators
for use in C-R oscilloscopes
proved to be the Transitron os-
cillator. Its output wave is the
one which most closely approxi-
mates the desired saw tooth
form. The plate condenser
charges and discharges rather
linearly. Each cycle consists of
1/5 discharge time and 4/5

’ Radio-Craft welcomes new and original radio or clectronic
circuits. Hook-ups which show no advance on or advantages
over previously published circuils are not interesting to us.
Send in your latest hook-ups—Radio-Craft will extend a one-
year subscription for each one accepted. Pencil diagrams—
with short aescriptions of the circuit—will be acceptable,
but must be clearly drawn on a good-sized sheet of paper.
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charging time. The wave has
excellent sharp cormers. Syn-
chronization possibilities are ex-
cellent, needing about 0.01 volts
on the control grid for stability
of the observed wave, it being
easY to synchronize signals over
a range of 1 to 10.

Sweep frequencies from below
10 cycles up to 50,000 cycles are
obtained, so that the wave-form
of frequencies of 250,000 cycles
can be observed. Qutput voltage
of the oscillator is about 10 to 30
vo.ts (peaks). the lower figure
for the highest (frequencies.
With nine different condensers
and a potentiometer of 1 meg-
ohm in the plate circuit the
range from 10 to 50,000 cycles
is covered with sufficient over-
lapping of ranges, with the high-
est capacity 0.25 and the lowest
capacity 0001 pfd. The output
of the oscillator must be loaded
with a very high impedance
foad, a minimum of 2 megohms.
—Haroldo Lliern, Sao Palo,
Brasil,
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A 30-WATT HI-FI AMPLIFIER

Results have been most grati-
fying with this 30-watt, 47 db
gain amplifier. With excellent
fltering, therc is practically no
hum present. Shielded wire was
used in wiring in the controls
and the input circuit. Phase in-
version makes an input trans-
former unnecessary. Inverse
feedback is utilized, the con-
nection being from the 4-ohm
tap through a 1 megohm re-

sistor to the first 6N7 cathode.

It was found that unless the
plate leads to the 6L6&'s were
correct, oscillations would take
place. The leads should be
transposed if this happens.

With this circuit I can mix
phono and mike, using the same
tone control for both.

JoserH SwaARrTzZ,
Toronto, Canada.
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SIMPLE THERMOCOUPLE SUBSTITUTE

When designing a “Q Mecter”
to test high-frequency coils,
trouble started when [ looked
around for a thermocouple am-
ineter of suitable range to con-
trol the output voltage of the
oscillator. I used an old dis-
carded 26 tube (Ef — 1.5 volts,
If — 1.05 Amps.) and applied
the RF. voltage to be controlled
across the filament of the tube,
heating it in this way. Apply-
ing sufficient voltage, at least 0.3
vo.ts, the filament starts emit-
ting clectrons toward grid and
plate (tied together), to which
15 connected a positive voltage
through a protective series re-
sistor. Electron flow is indicated
by inserting in the plate circuit
a resistor, and measuring the
voltage drop across it with a

VTVM, or by using an electron-
ray tuning indicator tube (6E5).
The set may be adjusted to let
the tuning eye shut exactly
when the predetermined REF,
AF, or DC voltage is applied
to the filament of the 20 tube
(ranging from 0.3 volts up to
1.5 volts). Using different tubes
with other filament veltages,
other readings may be obtained,
resistors may be applied in series,
or in parallel with the filament,
I preferred the 26 typé tube
for its very low resistance; less
than 1 ohm when not completely
heated. The V-shaped filament
offers very low inductance to
RF currents, thus contributing
to accurate ‘readings.—Haroldo
Ellern, Seo Paulo, Brazil.
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TRANSITRON

The transitron oscillator is
very useful as a B.F.O. signal
generator, audio or superhet os-
cibacor since it <ocs not re-
quive a tapped coil or separate
tickler for fcedback and has the
advantage of being as stable as
a crysial without temperature
reguiation. 1t is particularly
rood as a B.IF.QO. reducing fre-
auency drift and consequent
change in note.

To add a B.F.O. to a super-
ltet use one coll and trimmer
from an L.F. transformer of the
same 1.I°. {frequency as the set
and couple thru a smail con-
denser ( around 10puF) to the
2nd detector. '

Tle circuit shown will oscil-
late readily from audio fre-
quencies up to 15 Mec. at any
p.ate voltage from 100 to 250
volts. Voltage regulation will
improve stability. Since the
transitron depends on the nega-
tive resistance developed by a

pentode when the plate is op-
erated at a lower potential than
the screen (a non-standard
characteristic) it may be neces-
sary to try several tubes to find
a good oscillator.

Joun A. Dewar, RA3J,
Dartmiouth N. S, Canada.

SELF-SIGNAL TRACER

The signal tracer thown in
the diagram is merely part of
the set being tested. An outside
antenna is attached to the loop
of the set. The center connec-

ourPYT
16"LEAD —~

ATTACH OUTSIDE ANT. Jo LOOPOF SET

tion on the volume control is
disconnected and a .00025 or
0005 condenser is connected to
the grid that originally ran to
the center position of the volume
control. By this means you can
use the radio heing tested as a
signal tracer and it wiil enable
you to check every stage but the
one disconnected. The fact that
this circuit works as the signal
tracer indicates to the service-
man that it also is functioning
properly.

RaLpH ‘Broon;

Brooktyn, N. Y.
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World-Wide Station List

HEN the change was made back
to Eastern Standard Time, it sure
made a mess of the short wave
schedules; and it looks as though
it would take some months before all the

revisions can be brought up to date. This.

month, and in the succeeding two months,
we will present to you a short wave station
log in geographical arrangement. This has
been compiled to fulfilt the requests of sev-
eral of our readers. All schedules are given
in Eastern Standard Time,

Changes in frequencies and-schedules are
coming in fast, and it seems next to impos-
sible to keep up with them. Since the ldst
issue, we have had a complete change in
the schedules of the U. S. A: stations. Re-
garding the Japanese stations, there is much
_-confusion.as .we go to press; therefore, we
are leaving the schedules as they have been
until we have further information on them.
Most of the broadcasts to North America
have been stopped and they are being used
only for domestic service. The ' Armed
Forces Radio Service have been heard a
few times on some of the Japanese stations,
but no definite pattern seems to be followed.
We hope we will have additional informa-
tion for you on this matter before next
month’s column appears.

Edited by ELMER R. FULLER

In the past few weeks several new sta-
tions have made their appearance, and many
more will appear in the near future. The
Belgium Broadcasting Corporation is again
broadcasting from their studios in Brussels.

Heard occasionally on the east and west -

coasts is ZOJ in Colombo, Ceylon. It uses
a frequency of 15.275 megacycles and is
heard with the news in English at 10 pm
and midnight. They are also on 11.810
megacyclés from 5 am to noon, but reports
are rather scant on reception of this fre-
quency. . .

K U 5 Q in Guam has been heard for
the past couple of months ‘on 15.920 at 9

pm to 3 am. This is the U. S. Army station,

and is heard with very good results on the
east coast. Other frequencies are in use,
but- this is the best received. H V J in
Vatican City has been heard several ‘times
lately on 9.660 megacycles from noon to
1:30 pm, The Voice of Poland is again
being heard from Lublin on 6.115 mega-
cycles from 12:15 to 3:45 pm; and some-
times later it the afternoon than this. Re-
sults on the east coast are fair, with no re-
ports from west or middle-west. F Z I in
Brazzaville is still one of the best rcceived
stations in the eastern part of the country.
Several frequencies are used, but the best

one is probably 9.440 from 11 am to 8 pm;
and midnight to 2:30 am; and on 11.970
megacycles from 11 am to 6:45 pm; and
midnight to 1:30 am,

The British are again broadcasting from
Victoria- in Hong Kong on 9.465 mega-
cycles from 6 to 8:30 am; and the old pre-
war call ZBW is again in use. Wellington,
New Zealand, is being heard fairly well
on the east coast on 6.715 megacycles around
4:30 am. The call of this latter station is
ZLT7?.

Reports on reception of the Aussics mav
be addressed to: The Australian News and
Information Bureau, 610 Fifth Avenue,
New York City. Reports are most welcome,
and verification will be made. Reports of
hearing FO8AA from the island of Tahiti
have been received. They are"on 6.980 mega-
cycles on Fridays and Saturdays at 11 pm
to midnight. Let's try for them, and send
us _reports on their reception.

If you have any ideas for this department,
they will be most welcome. All correspond-
ence will be answered, and we are always
ready and eager to hear from our readers.
Send all maijl for this department to the
Short Wave Editor, Radio-Craft, 25 West
Broadway, New York City, 7. Until next
month, best of luck and fb dx!1

Location Station Frequency and Schedule

Location Station Frequency and Schedule

Location Station Frequency and Schedule

ALASKA
WVFG 12.260 N orth American
beam, heard at
10:30 to 11 pm.

6.040 Relays NBC, off at
4:30 pm.

12,120 Afternoona till
5:30 pm

ALGERIA
Algiers

Alglers
ANGOLA

Benguela

Louanda

ARABIA
Aden

ARGENTINA
Buenos Aires

CR4RB 9.166 g
CR6RA 9.470 heard signing off
at 8:30 pm,

ZNR2 6.750 heard at 11:30 am
to 12:15 pm.

LRS! 5.985 6 to 10 pm

Buenos Aires LRY| 6.090 mornings starling
at 6:46 am

LRA! 9.683 6 to 8:30 pm

LRR 11.880 heard at 7:30 pm

LSN312.190 6:16 pm

LSL315.810 heard mornings

VLA 7.280 8:30 to 10 am
VLWT 9,620 5:30 to 10:30 am
VLG2 9.640 Asiatic beam, 7 to

9 am

YLC5 9.540 North American

beam, 7 to 7:45 am

VLG
VYLCH

Buenos Aires
Rosario
Buenos Aires
Buenos Aires
AUSTRALIA
Melbourne
Perth
Melbourne
Shepparton
Melbourne 9.680 Indian beam, 9:35
to 9:456 am.
9616 North American
beam, 10 to 10:45

Shepparton

“There just isn’t any more privacy around here since | bought that new television set.”
Suggested by: Name omitted, Bronz, N. ¥,
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am; Philippine
beam, 4 to 5 am:
Asiatic beam, §:15
to 6:456 am; 8 to
9:16 am; Indian
beam, 9:36 to 9:45
am.

VLC2 8.680 North Asiatic
beam. 2:80 to 3:30
am; British beam,
11:15 to 11:46 am

VLN 10.420 around 12:15 am

VLG311.710 North American

beam. 10 to 10:45

am; 8:45 to 9:45

pm; Tahiti beam,

1l to 1:40 am;

British beam, 1:56

to 2:26 am: North

Agsiatic_beam, 2:30

to 2:56 am

North American

beam, 12:10 to

12:40 am

vLC711.840 Tahiti beam, 1 to
1:40 am

VLG411.840 North American
beam, 12:10 to
12:40 am: 10 to
10:46 am; New
Caledonia beam,
8:10 to 4 “am;
Southwest Pacifie
beam, 4:30 to 5:16
‘am ;- Asiatic beam,
6:16 to 6:46 am

VLA416.200 10 pm to midnight ;
12:10 to: 12:45 am

VLG415.230 North Australian
eam, 10 to 10:26

pm

YLC416.316 North American
beam, 8:45 to 9:45;
12:10 top.12:45 am ;
Asiatic beam; 5:30
to 6. pra; Philip-
pine beam, 7 to
7:16 pm: North
Australian. ‘beam,
10 to 10:26 pm

9.823 evenings till 7:30
pm

Shepparton

Sydney
Melbourne

Melbourne VLA4 11710

Shepparton

Melbourne

Melbourne

Melbourne

Shepparton

AUSTRIA
Yienna

AZORES
Ponta del Gada
Ponta del Gade

4.040 3 to 5 pm
11.09% 2 to 8 pm

BAHAMAS
Nassau ZNS4 6.090 off at 9 pm
BELGIAN CONGO -
Leopoldville OTC 9.385 9:46 pm to 2 am
Leopoldville OTC 9.746 relays BBC at 8:80
. to 14:46 pm
(Continued on page 208) .
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In medieval times discriminating knights journeyed to
Toledo, Spain, to obtain hand-wrought blades of steel.

Only the famed guildsmen of Toledo could produce the
flawless metal from which they fashioned graceful foils
and swords of sleek beauty.

For hundreds of years these proud guildsmen stamped
their guild marks or signatures on their creations.

A few firms today still preserve that spirit of crafts-
manship. You find it in the plants of Detrola Radio.
That is why the “guild mark' of Detrola Radio on a
radio receiver, record changer or other electronic instru-
ment is a guarantee of production quality. The world’s
finest merchants, and their customers recognize the
value of this mark.

DIVISION OF wnmmomu. DETROLA CORPORATIONPDETROIT 9, MICHIGAN
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Rock
Island

® Sperry’s Research Laboratory where Railroad Communica-
tions System was designed ond developed

® Rock Islend’s Mobile Electronic Loboratory where equipment
was putl 1o rugged test

o fvo Labosalees

comes a ”[W railroad communications

THE ENGINEERING STAFF of the Sperry Gyro-
scope Company, in collaboration with en-
gineers of Rock Island Lines, has perfected a

new system of railroad communications.

Designed especially for railroads by Sperry
and tested extensively by Rock Island, this sys-
tem offers to the railroad industry microwave
applications, secret until now, which Sperry’s
vast engincering group developed during the
war ycars in co-operation with the U.S. Navy.
With the aid of Rock Island engineers work-
ing in their specially equipped Electronic Car,
the Sperry system has been completely tested
and proved.

Sperry’s Railroad Communications System
makes possible for the first time clear, audible
signals through tunnels, deep gorges, and the
usual terrain and atmospheric conditions ¢n-
countered In railroad service. No man-made

SPERRY GYROSCOPE COMPANY, INC.
Devescon 0/ e .?ﬁeu ?a@ﬁoaalion

%amwf}n[ﬁﬁ/éé&é}(/- = _(;vnoscd:-Plcs « ELECTRONICS
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or atmospheric disturbance interferes with
vital business!

Automatic relay stations, employing hereto-
fore-restricted radar components that can be
substituted for overhead land lines in treach-
erous storm areas, will link way stations and
headquarters,and provide a continuousenroute
connection between trains and wayside points.
A specially designed antenna provides any
required degrce of directional control.

Rock Island Lines, whose “sole purpose is
to provide the finest iri transportation,”is being
equipped with a Sperry Railroad Communi-
cations System.

If you would like our help in planning
a complete radio communications system to
expedite the handling of your freight and pas-
senger traffic, write our Industrial Department
for further information.
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NO SERVE

The ereative engineering which armed our fighting
men for Victory has no less a responsibility in the years
of peace ahead. Now that the war is won, we have the
job of making this a better world.

AIREON produced huge quantities of communica-
tions and radar equipment and other machinery for
waging war. Its achievements were equal to its heavy
responsibilitics, and its workers established an outstand-
ing record of performance,

ATREON enters peacetime production with a notable
engineering organization, highly skilled personncl and
great confidence in the future. We have developed many
products which will contribute to better living, for the
manufacture of which all 1§ AIREON plants will con-
tinue in production,

EN AT PEACE

In order to extend our usefulness we recently estab-
lished an cxperimental laboratory in Greenwich.
AIREON's creative enginecring in radio communica-
tions, elcctronics, musonics and hydraulics will team
with production proficiency in contributing devices
for future service.

In peace, as in war, AIREON will stand for quality
and performance.

‘2« A ,..L..‘Q{\L C. W
PRESIDENT

\
Cinaudagraph Speakers

A DivisioN of Aireon
3911 SOUTH MICHIGAN AVENUE, CHICAGO
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POSTWAR RECORDERS '

(Continued from page 176) '
contained, the only external connection be-
ing a small microphone which may be held
in the hand, worn on a lapel, or clipped

to the side of the recorder and carried a o e T2 S
la handie-talkie.

TABLE A—SPECIFICATIONS
OF MODEL 50

T V0 Ny A w2 W L MY

Specifications for Mode! which was manufac. - . -
tured for the armed services exclusively B

Dimensions 13" wide, 123" high, 91" deep

Mail Coupon NOW for

CONGORD

Weight 35 pounds, complete

Wire 11,600°ft. of .004” wire (V2 1b.)

Recording 66 mins. at 234 ft./sec.—can be
time adapted for spools containing

three times the length
Input A high. imp. dynamic, ribbon, or
crystal microphone

InputB AMhor FM t‘in::l. {ghono, or 500 1 &
ohm, zero le ine
Output 10 ohm 3 v t cl
Monitor 5" PM, self-contained, auto- lc or ea rance
speaker matically cut out on insert-
ing external plug | '
Tubes five receiver-type er
Background 40 DB;,& below max. signal r— =
noises stren 3
Frequency  flat from 200-3000 cycles per 3 : NO ! argain-
response gsecond. Can be adapted to y N pRIORIVIES Ready AR < :.32. Bargain
respond from 75-10,000 c.p.s. R NEEDED - i packed pages listing thou-

where music is Yequired

Power 40-60 watts ? sands of standard-make, top-

quality radio parts and elec-

.MmgplATI

TABLE B—WIRE VS. OTHER = R RENT [ tronic supplies—now available

. without priority at fow VIC-
RECORDING TORY CLEARANCE prices.

e —— , CONCORD RADIO The values listed at the left

o el Ry corronall :""' T are typical of the important
No records to turn over UL savings offered in Meters, Con-
e gy i . densers, Transformers, Re-
Unlimited re-usé of wire chec“ These Typ’ca’ sistors, Controls, Switches,
o ~ Relays, Test Equipment, Gen-
Long recording time GONGORD UALUES erators, Microphones, Tools,

Excellent fidelity and hundreds of Repair, Re-

Light, compact, portable Output
Any portion can be erased Trantlormee placement, and Accessory
T Parts. On special require-
The Foundation is planning to introduce Six studs, 1, 2, and ments. . Concord e)'(perts are

a master recorder and a multiple recorder, g:;z ‘:; ;r[’ l:':f ready to help you in expedit-

both now in the development stage. The ’ at 5 V. 1000 e5.: ing and speeding action om

first will have exceptionally high fidelity D. CEIMilliammerers 20 H. Ratlo sec. to prl. essential needs

for I_recordmfg professional produ'c_tlwns. 2 fango ate, WOE | a2 stze: 3%x2ayey )

; . E. 0-200 5B3045. Y t §1.95. O

Duplicates of the master record will be finish. S5 3045. Your cos Order Today for Shlpment

made by the multiple recorder in large Speclafly Priced $4.95 T 3

numbers faithfully and simultaneously for omorrow fro_m

extensive consumer use and enjoyment. Dry_Electrolytic

Credits for photoa and drawings: Armour Re- g Condenser ‘0R

search Foundation, Product Degigners, Modern A ] : )

Plastics. Hermetleally sealed, Huge stocks in TWO convenient ware-
Slze, 1%~ x 3”. Can houses—one in CHICAGO and one in
negative, Csp.: 40 ATLANTA—are ready to supply you
mfd. st 475 volta: .quickly with needed parts of dependable,
15 mfd. at 350 volts; nationally-known quality—end at VIC-
15 md at 150 qu TORY CLEARANCE prices that mean

Piatey Power 13 LIRS . rea] savings. Mail the coupon below.

Tronsformes 20 mfd st 23 volts, NOW for your FREE copy of CON-
P, tapped at 115 5B316L. Each 5% CORD'S VICTORY CLEARANCE Flyer,
117 and 120 V.A.C

200 ma, ¢ t. 4%* L | c : c
i Concorp RADIO =
585035. i n
Your cost ..... $4.29 p‘
LAFAYETTE RADIO CORPORATION

CHICAGO 7, ILL. O ATLANTA 3, GA.
901 W, Jackson Blvd. 265 Peachtree Street

1] B
I CONCORD RADIO ‘\‘09 1
CORPORATION () 1
901 W. Jackson Blvd. L] s 91
Oept. RC-125, e 3
! Chicago 2, 1L M
L b 04"0 '
. -
Mobile High Volitage Please BUSH FREE coi of CONCORD'S
ower Unit 300 Watt Rheostat new 32-page YICTORY NCE Flycr. :
Tnput 12 V. at 10
’ ﬂ;;}:iu!- QOutput consists S¥ire] wound. EVAtesous flonam: NEMO eousrrrrvnsnnrnrrcrrrncs .- re :
> y ’ E of lwg.lgnultxonrsngei: olod, Cast aluminum baso. 67 L
il g e ar g o dia. 2% 2 deen, 1400 ohms, Addross ,ooovvness sor R R T
TR AT = 2= | @) 500 ol B0 ma | gpory7. Your cost ...$3.95 f3 H
K » s 5 = ¢ Your cost ..... $39.50 B Clty .. ..iovnanasacenss Sate gawt s e 1
The pocket model's mechanism.is very simple. -t 0 0 T o o
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New Radio-Electronic Devices

CAPACITORS

Tobe Deutschimann Corp.
Canton, Mass.

DIVERSIFIED line of
oil-impregnated, oil-filled
capacitors, embodics the elec-
trical and mechanical design

features which have been found

hest suited to requirements of

fluorescent lamp service.
Contained in hermetically

scaled metal cases, these capaci-
tors are uunpregnated and filled
with pure mineral oil, the char-
acteristics of which render the
units - particularly applicable to
use where a wide range 'of tem-
peratures may be encountered ;
operating  temperatures  Tange
from minus 67° to plus 185°F.
Oil-tight terminals are insulated
with sturdy -phenolic hushings
and provided with tinned copper
soldering lugs. Available sjzes
include capacitances from 2.0 to
5.25 mfd. and working voltages
from 165 A.C. to 440 A.C.

The standard capacitance tol-
crance of Tebe capacitors for
fluorescent lamp service is minus
zero plus 20 per cent. Adjust-
able clamp brackets, separable
mounting straps, and permanent-
ly attached mounting brackets
can be furnished to accommo-
date installation requirements.
—Radio-Craft

HIGH SPEED RELAY

Stevens-Arnold Co., Inc.
South Boston, Mass.
HE new Stevens-Arnold
Millisec Relay is an hermet-
ically sealed sensitive relay ca-
pable of speeds up to 1000 op-
crations per second.

The basic design of the mov-
ing elements is quite different
from conventional relay practice
and it is this new design which

makes the ultra high speed pos-
sible, at the same time assuring
great reliability if operated in
the usual speed ranges.

In the illustration a cut
through section shows the glass
envelope which  surrounds  all
the moving parts and protects
them from moisture, dust or
corrosive fumes,

With this new type of con-
struction, sensitivities down to
14 milli-watt are possible. Rat-
ings up to 5 amperes can he ob-
tained. Closing time can he lcss
than one milli-second.

The outside dimiensions of the
115 volt A.C. 1 ampere rating
are three inches high and onc
and- one-half inch base diame-
ter.—Radio-Craft

RADIOACTIVITY
METER

Rowe Radio Research
Laboratory
Chicago, I1L
THE Rowe Radio Type RM82
Radioactivity “R” Meter is
an exceptionally sensitive elec-
tronic apparatus for measuring,
directly, very weak radiations
from small quantities of radio-
active materials. It will indicate

| ———— -

values from 0.000001 to 20.0 “R”
units.

The “R” Meter is calibrated
directly in fractions of “R” units
on a linear scale of a four inch
meter. It has five “R” ranges
which are quickly selected by
pushbuttons. Full scates on these
ranges at maximumn voltage are:
0.0001, 0.001, 0.01, 0.1 and 10
“R” units. By using minimum
voltage the least sensitive range
can be extended to 20 “R” units.

The meter proper is an elee-
tronic device which measures
very small currents as low as
0.001 of a microampere. A high
voltage power supply with ad-
justable output from 100 to 2,000
volts D.C. is part,of the appara-
tus. Safety switches are pro-
vided so that there is no possi-
bility of the operator heing ex-
posed to the high voltages which
are required.

Various types of units are em-
ployed for holding the chemicals
to be measured. The illustration
shows onc of several arrange-
ments, In this case the material
holder and electrodes are en-
closed in a hell jar for evacua-
tion. This is not necessary but
often desirable.

The Radioactivity “R” Meter
is enclosed in two steel “cases,
cach approximately ‘11 inches
wide, by 8 inches high, by 8
inches deep. The finish is a
baked black’ enamel wrinkle.—

Radio-Craft

SHORTWAVE
ANTENNA
Andrew Co.
Chicago, 11l

USED for transmitting and
receiving at frequencies from
30 to 40 MC and for powers up
to 5,000 watts, this Folded Uni-

r - - -

pole Antenna has proved so suc-
cessful that similar models for
higher frequencies arc now be-
ing designed.

Features light weight — only
I5 pounds—which simplifies in-
stallation; as well as minimized
lightning hazard  because of
grounded vertical element. “Slide
trombone” calibration permits
exact adjustment for any {re-
quency between 30 and 40 MC,
using only a wrench.

Proper termination of coaxial
transmission line, unlike other
“70 ohm” antennas, actually pro-
vides a non-reactive impedance
with a resistive component vary-
ing between 62 and 75 ohms.
When used with transmitters,
there is no standing wave on
the line. This means reduced line
losses, freedom from reflections,
and reduced liklihood of voltage
flashover.

Band width js suitable for
FM. It is never less than 400
KC wide for a standing wave
ratio of 1.2 to 1, and by careful
selection of transmission line
impedance, may be made as wide
as 1 MC.

The antenna may be used with
any 70 ohm coaxial cable, solid
dielectric or beaded, up to %%
inch dianeter.—Radio-Craft

INSULATION TESTER

Weston Electrical Instrument
Corp.
Newark, N. J.
HE new Model 799 instru-
ment is an extremely sensi-
tive direct-reading  insulation
1T
S 3

Vi -]
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measuring device for applica-
tions where high testing poten-
tials are not desired. It provides
a single range for readings from
0.1 megehms to 10,000 meg-
ohms; with the 10,000 mark at
8 per cent of the scale length,
thus providing good readability.
The circuit has a test potential
of less than 50 volts D.C, An’
electrical guard circuit is pro-
vided for elimination of surface
leakages when testing cables.
In clectrical testing it replaces
expensive or specially built test
stands, for checking leakage be-
tween windings in transformers,
cable resistance, leakage of low-
voltage paper and mica conden-
sers without damaging the die-
electric, and for other tests.

The size of Model 799 is 534
x 3% x 47% inches. All exposed
mectal parts are thoroughly in-
sulated for operator’s protec-
tion. A “press-to-rcad” switch
automatically disconnects bat-
tery circuit when not in use.
Ferrules in panel permit at-
tachment to lineman’s belt or
shoulder strap.—Radio-Craft

SMALL INSTRUMENTS
MB Manufacturing Co.
East Haven, Conn.
THOUGH of tiny proportions

—only 1-fach in diameter

and weighing 134 ounces—these
duplicate the performance of

instruments many times their
size and weight.

MB meters arc designed and
built to withstand vibration,
shock, temperature extremes
and moisture. They conform to
the AWS specifications for ac
curacy and durability. Among

their many quality features,
they have a precision halanced,
lightweight, sensitive moving

coil, mounted on standard size .
jewel bearings and pivots: pow-
erful, Alnico No. 5 permanent
magnet  with soft iron pole
pieces; and a hermectically
sealed. anodized aluminum case
that mounts with a threaded
ring. .

They are available in stand-
ard D.C, ranges from 100 mi-
croamperes through 10 milli-
amperes, and. 0-10 and 0-50
millivolts. Standard multipliers,
shunts and rectifiers available
to adapt them to all other
ranges. The manufacturer also
offers a 14 inch, 1%4 ounce
model  self-contained in all
standard D.C. ranges, and recfi-
fier-type A.C. voltmeters and
milliammeters.—Rad{o-Craft
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Economical H-V Chokes

IN the design and the construction of
cathode ray tube circuits, for transmit-
ting and transmitter design and construc-
tion work, and for general electronic and
radio experimental design, and construc-
tion, a need exists for chokes to filter the
hum out of the D.C. power supplied by the
rectifier tubes. .

Since voltages are high, insulation must
he excellent, so these chokes are expensive
and not always easily sccured. It is to the
interest of the constructor and the design
cngineer to endeavor to use more readily
secured materials when it is possible to
make a substitution. The method of using
filter chokes propounded in this article
shows how to use cheaper and more read-
ily available units.

Whether or not a saving is possible in
the matter of filter chokes depends on the
voltages not at all, but does depend com-
pletely on the current.

The method is simply to mount the
choke on insulating pillars which are able
to withstand the voltage handled. Inas-
much as the function of the choke is to
provide an inductance, there is no reason
that the choke should be grounded except
from the standpoint of safety. We can
mount a choke on insulating pillars and
the conditions are then such that it is in-
sulated from ground and can be at a high
potential.

Let us take a practical example of the
saving possible. We require a voltage of
3000 at a current of only 75 milliamperes.

We also require 25 henries of inductance.-

Now if we purchase a. choke to these speci-
fications it will be relatively expensive but
if we invest a few cents in a couple of in-
sulators we can purchase any choke so
fong as it will carry the required current
and has the needed inductance, If the ap-
plication is an experimental one requiring
10,000 volts at 50 to 60 milliamperes and
we can substitute a low cost and low volt-
age choke and sct it up on four or two
stand-off insulators about an inch or an
inch-and-a-half tall. There is then a con-
siderable saving.

If the safety factor is of great importance
we might mount the choke on the insulators
provided and then fashion as simple a case
as possible for the purpose of keeping the
cquipment safe from probing hands. It
must be remembered that the case so made
must be spaced sufficiently from the choke
itself to provide insulation sufficient to
withstand the voltage on the choke. The
leads to and from the choke can be
brought through insulators on the top or on
the side of the protecting can. The savings
possible increase with the voltage and de-
crease somewhat with the increase of cur-
rent flowing through the choke.

This method of mounting the choke on
sulators can also be used for conserva-
tion of space. By using a protective can or
covering and lining the can with many
thicknesses of varnished cambric cloth the
space factor required for a choke for high
voltages and low currents can be consid-
crable.—James E. Dolan.

(The shiclding system described by Mr.
Dolan should be used ¢ all cases, as other-
wise some person might come in contact
with the case. Since these are usually
grounded, people do not hesitate to place
a hand on them, a practice which might
be fatal with such chokes. Some amateurs,
who do not expect anyone to approach their
apparatus, are content to paint the choke
" red, but shielding is the only safe meth-
od —Editor)
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Can You Figure Out
Your Own Future?

“Post-War is NOW!” Prepare now with a
planned program of CREI technical training
...get the jump on competition— get that
hetter radio job you want—enjoy security!

NOW is the time to take the time to prepare
yourself for the important, career jobs in radio-
electronics engineering. You will find the knowl-
edge gained from your CREI course useful almost
from the beginning. Student C. Whitehead writes:
“Your coursc has been of great value to me in that
the knowledge I have gained has enabled me to
meet technical situations satisfactoriy and has
given me the confidence to accept greater respon-
stbility.”

In our proved home-study course, you learn not
only how . .. but why! Easy-to-read-and-under-
stand lessons are provided you well in advance,
and each student has his personal instructor who
corrects, criticizes and offers suggestions on each
lesson examination. This is the successful CREI
method of training for which more than 10,000
professional radiomen have enrolied since 1927.

Your ability to solve tough problems on paper
and then follow up with the necessary mechanical
operation, is a true indication that you have the
confidence born of knowledge . . . confidence in
vour ability to get and hold an important job with
a secure, promising future. Investigate now the
CREI home-study course best suited to your needs,
and prepare for security and happiness in the
New World of Electronics! Write for all the facts
today.

Ty

vl

WRITE FOR
FREE 36-PAGE
BOOKLET

“Your Opportunity
in the New World
of Electronics’’

If you have had pro-
fasstoial or amateur
radio ciberience and

to make more
money, let us prove
to. you weo have somo-
thing you need (0
qualify for = betlisr
radlo job. To helD

EDUCATION _AND
l’l})ESENT POSI-
TION.

CAPITOL RADIO ENGINEERING INSTITUTE

HOME STUDY COURSES IN PRACTICAL RADIO-ELECTRONICS
ENGINEERING FOR PROFESSIONAL SELF-IMPROVEMENT

Dept. RC-12, 3224 16th St., N. W., Washington 10, D. €.

Contractors to U. S. Navy—U. 8. Cosst Guard—Canadian Broacdeasting Corp.
Produccrs of Well-trained Technical Rodiomen for Industry. g

MEMBER: NATIONAL COUNCIL OF TECHNICAL SCHOOLS
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THE BOOK THAT HELPS YOU
FIX TWO RADIOS IN THE TIME

NORMALLY REQUIRED FOR ONE

Whether sou repeir radios for a livinR—srhother you only tinker
with them occaslonally—or whether you 8imply want to fix Your own
radios and phonographs at homo, Ghirardl’s famous RADIO
TROUBLESHOOTER'S HANDBOOK 15 one big book you can't
anord Lo miss.

You don't have o study it. You slmply refer to ft when you want
to learn how to rtepair a partlcular recelver model quickly or when
you need specific information, substitution data. etc., on tubes and other
components and dozena of othor vital subjects. It tells oxactly WHAT to
do AND HOW. It eliminates the need for using costly test equipment
all the timo. It helps you repair Radios twice as faet—and repeir them

right]

Tn?. big T44-page manusl-sizo book pays- for Itsolf in time seved the
firat time you use ft. Now contsins 404 pages of rcceiver Case Historles,
ving ublo Sympt their causes and how to fix them. for
over 4,000 receiver models. It gives specific data on practically evory Radlo
now tn comimon usc.

How to “test” A RADIO in 2 Minutes!

Simply Jook up the Trouble Case History data for the get You want to repalr.
s/Nine Uimes out of ten, the HANDBOOK will tell you just what 1s wrong. and
EXA ow Lo tlxﬁlxr.din ndmrlyl No oxtensive testingl No guessworki No
motionl More sete fixed per day o
l.ost_ Al]l this, however, is just the beginning of THE
HANDBOOK'S uscfuinogs. Other features include
the most modern, moat complete. and genuinely help-
ful Tube Chart you've ever seen, Including compleie
substitution date. .In addition. thero are dozens of
pages devoied to I-F alignment peaks for over 20,000
supcrhels; I-F transformer troubles; and hundreds of
tables, graphs, charts, and data compilations of all
kinds designed to quickly give you every type of
sorvicing help WHEN YOU NHED IT.

This bni 744-pago book is yours COMPLETE for
only $5 (35.50 forel
5-DAY MONEY-BA:
can’t losol

Learn to be a PROFESSIONAL
Radio-Electronic Service Expert

Don‘t guess! Don’t waste timel Hnow oxactly what you are dolng and why
you are doing It cvery gtep of tho wsy! Ghirardi‘s MODERN RADIO
BERVICING fs the only Inexpensive one-solume guide that gives you a
complete course in profesalonal radio servicing and which includea the
essential theory and practice for pracilcally every branch of electronic
servicngl You'll bo emazed to find how Ghlrardl makes oven the most

A, A

GHIRARDI
% Radio's foremost
¥ gervicing author=
ity and most
widely reced
magazine and
book author. )—and It comes 10 you on &
GUARANTEE BASIS, You

“complicated’’ gubjects crystal clear and easy to understand—et home without
an instructor: Subjects include thorough explanation of all Test Instruments;
ure;

how and where ond why they are used; Scientific Troubleshooting

Circuit Analyses: Test ond Repair of Paris; In-

stallations: Adjustments; How to Btart a Successful

Service lusiness—and dozens more! 706 {llusira-

tions; 768 different toplcs: 720 review questlons;

1300 psagesl Only $5 (85.50 foreign), G-DAY
ONEY NTEE!

BACEKE GUARAN
CHRIST-
MAS
GIFT TIP
de luxe!

MURRAY-HILL BOOKS, INC., Dept. RC-125

232 Madison Ave., New York (6, N. Y. .
........ e . 1 H 1* H
B OB 1 A Garss e el ot (ASeRSSRSY; g7, @ Give Ghirardi's Radic-
nat fully sstistied. "I ciay recurn the books within § dave mhd receive §  Electronic books to fneng:
; 8 this Christmas—ask frien
O MONEY-SAVING COMBINATION CHRISTMAS OFFER—Both of h ;
the above big books for only $9.30 for tho two ($10.50 foroign). : and relatives to give them
O Ghirardi’s RADIO T?‘qu;&slomggvzn's HANDBDOK. S5 H to youl Someone is won-
V. 3 ¥,
O Ghirardi’s MODERN RADIO SERVICING 85 (55.50 forelgn) = ﬂi?l}sr%h::is%;:sar%hgo:o‘:
Name .vesentssnmtreesssninnsnennesssentonsibrosntseres . W suggest using the attached
1 coupon today. They’ll ap-
INZresn st 12 st s CA R AN e e AL D e B I preciate the hint — and
; & vowll appreciate the books
N Cty &Dist. No. .. ... . ...... Btate .. ,...... I ¢ every day of your life!
.

The books that tell you WHAT to do HOW +o do it
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RECORDER ON TAPE
(Continued from page 168)

require only the insertion of 2 plug into
one of the jacks to accpmplish the neces-
sary switching,

When SW3J is in the “record” or “neu-
tral” position, the circuits are all connected
to the amplifier. However, they are dis-
connected in “playback” position, and the
circuit from the playback head is substi-
tuted.

The microphone circuit is the only input
circuit which does not have a jack switch.
This circuit operates through the first stage
(tube 1V) after passing through a switch
in the line-carbon-mike jack. The output

'of the first stage passes through the switch

section of the radio jack before reaching the
rest of the amplifier.

The radio circuit operates directly into
the grid of tube 2V, and does not use the
first stage (tube 1V). This circuit is used
for direct recording of programs on the
air from the output of a radio receiver.

The line tap circuit (telephone) operates
through the input transformer into the sec-
ond stage (tube 2V). This circuit must
not have any electrical connection to the
amplifier chassis, as the, recorder puts no
drain on telephone circuits. The line tap
circuit is so designed that recordings may
be. obtained either by physical tap. or by
induction,

The carbon mike ciren’t operates in series
with 1.5-volt batteries, which are plugged
into the bottom jack (mike battery) on the
left-hand”side of the panel, and the input
transformer T3. The secondary of -this
transformer is connected back through the
carbon-mike jack to the second stage (tube
2V), the output of which goes through the
switch of the radio jack to the rest of the
amplifier,

Two other circuits, playback and meter,
are also provided. The meter circuit (which
indicates the recording volume level) is
connected across the recording head line,
and opetates only when the amplifier switch
is in the “record” position.

Recordings are made as follows: from a
microphone through the mike input; from
a radio receiver output directly through
the radio input; from a telephone through
the line tap input ; and from a carbon micro-
phone through the carbon mike input.

By using a microphone with the unit
turned to neutral position, the recorder may
be adapted for use as a public address
system,

Film recordings. made by any of the
above methods may be monitored through
earphones, and played back through a 5-
inch PM built-in speaker or fed through
an output jack which is provided for ex-
ternal speaker, public address system or to
the modulator of a radio transmitter. The
unit is so designed that it may be monitored
tor playback purposes while recording is
taking place, without interfering with the
recording procedure. This is effective for
playing back either the immediate record-
ing taking place, or any previous .portion
of the recording.

Correcting or erasing any part of a re-
corded film is a simple process. This is done
by running off the original film and re-
recording its content on copy, or dub, film.
When an undesirable word, sentence or
phrase is heard, the dub machine is switched:
off until the danger spot is passed.

So precise is the process that words—
sometimes even infinitives—can he split. In
reporting a certain phase of the Normandy
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operations during the war, the word “con-
voy" was censorable. In one of the record-
ings made at the time, this sentence was
heard: “Reinforcement convoys coming.”
The word “convoy” had to be deleted, leav-
ing: “Reinforcement coming.” To correct
thic grammar, censors turned off the copy
machine just long enough to cut out all
but the letter “s” in “‘convoys”. The sen-
tence then read, correctly : “Reinforcements
coming.” .

BICYCLE RADIO WITH
FOUR TUBES ’
(Continued from page 172)

kilocycles. The input lead is now connected
again to the moculator grid of the 1RS,
(pin No. 6) and the variable condenser is
turned to the minimum capacity position
(rotor plates turned completeiy out). The
trimmer C3 on tiie oscillator section of a
variable condenser is now adjusted so that
the maximum output is obtained from the
speaker, If two responses are heard, a strong

signal with the trimmer tightly closed and

another with the trimmer almost open wide,
the signal received with the trimmer open
wide 1s the correct one.

In the event that more than two signals
are heard the output of the generator should
be reduced until the signals are barely
audible. With low .gencrator input the
spurious responses should disappear.

The generator is now set at 1400 kilo-
cycles and entirely disconnected from the
set. The output lecad of the generator is
placed close by the whip antenna. The
trimmer on the R.F. section of the variable
is opened wide (no adjustments are made
with this trimmer). The recciver variable
is now rotated so that the 1400 kilocycle
signal being radiated by the generator is
heard. If the signal from the generator is
not heard in the receiver, the output of the
generator may be too low and should be
increased until the signal is heard. The
variable should be rotated to the position
giving the maximum signal output at 1400
kilocycles. Now, adjust the antenna trimmer
Cl1 (15-200 mmfd.) for maximum output.

When used aboard the sailboat with the
guy wires as the antenna system, a station
at approx. 1400 kilocy¢les is “tuned in” and
a small screw driver used to change the
antenna trimmer Cl for loudest reception.

This receiver has given the Author many
hours of enjoyable reception when used
on a bicycle or on board the sailboat.

CODE ON CANADA'S COIN
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The latest Canadian nickel, issued just before
the end of the war, carries a message in
International Morse. Readers of the code
will be able to spell: *"We Win When We
Work Willingly.” The new nickel is also orig-
inal in that it is eight-sided instead of round.
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THE QUESTION BOX

AUDIO AMPLIFIER

Will you please publish o
dicgram of an audio amplifier
aesing an 80 or a 5Y 3 as a recti-
fier and a 6V 6 or two as anpli-
fiers. I wish to amplify a 60-cy-
cle A.C. hum. If possible we
would like to amphfy it so as
to be abie to use a loud-speaker
and wolume conirol but no tong
control will be needed—J.M.Z.,
Bay City, Mich.

A. There is no need of an am-
plifier to accomplish the result
you desire. A 60-cycle frequency
hum of any iniensity you desire
within the power range of a
loud-speaker may be obtained by
using a circuit as shown in the

STANDARD w:.%
1nda biE ma) 5 l

IPEAXER

0l

HTY
AL

diagram. The voltage may be
controlled as shown by using a
volume control of a different
value on the primary side of the
transformer or by psing a tap
switch on a tapped transformer.
The transTormer should have a
wattage rating higher than that
of the speaker. The voltage rat-
ing of the secondary will depend
on the speaker and the output
wattage desired from it but a
maximum of 12 volts would be
sufficient for most standard
types of PM speakers. .

RECEIVER FOR AMP
0

& 1 have fust constructed a
kigh-fidelity amplificr. The first
audio stage is reststance-coupled
to the push-pull output stage.
The input is fed through a
005-mfd. wmica condenser and a
500,000~ ohm wvolume control to
the grid of 65J7. I would great-
ly appreciate it if you could
print a diagram of a lhookup for
@ short-wave receiver along the”
lines of @ communications re-

A. The input to your amplifiet
will have to be from 100,000 to
500,000 ohms to obtain satis-
factory results using a crystal
mike and most phono_ pickups.
To accomplish these results, as
well as to incorporate a receiver
of communications type, the
diagram shown at the bottom
of page has been prepared.
The receiving scction gives the
essential elements to which you
may add refinements. The first
R.F. and second ITF. stages
may be omitted if you wish to
reduce the overall gain. All
stages are individually decoupled
for stability but carc will be
needed in shielding.

NAZI SETS

I have a Nazi vadio, similar
to the one described in  the
Qctober issue of Radio-Craft,
that was sent to me by a soldier
overseas. I am trying to reuvise
this set but have had consider-
able difficulty n determining
which tubes ‘are what. Perhaps
you may be able to help me out.
I would like to know the char-
acteristics of the following tubes:
DL-11, DF-11, DCH-11,
DAF-11, VF-11, VBF-11,
VCH-11, VY-11.

—E.AW., New York City

A. We have been able to ob-
tain information on the follow-
ing four tubes only. Others
than thosc listed here are not
contained in our files and we
ar¢ unable to supply any char-
acteristics. Perhaps some of our
readers can help you out.

The DL-11 is an output pen-
tode. Its heater current is .05
Ma., heater voltage 12, plate
voltage, 120, plate current 5 Ma.,
grid bias -6 volts, screen voltage
120, screen current 1 Ma., mu
of 10, plate resistance 22,000
ohms, and the output 1 watt.

The DF-11 is a variable-mu
pentode, high-frequency and LF.
amplifier. The heater voltage is
1.4, heater current .025 amperes,
plate voltage 120, plate current
9 Ma,, grid bias 0, screen cur-

The DCH-11 is a variable-mu.
triode hexode. It is used as an
oscillator modulator and mixer.
The heater voltage is 1.2, heater
current is 075 amp., plate volt-
age 120, plate current .8 Ma,,
screen voltage 60, the combina-
tion triode hexode grid is -5
volts, bias voltage 0 volts, and
power output .5 watts.

The DAF-11 is a simple
diode-pentode. The heater. volt-
age is 1.2, heater current is .29
amps., plate voltage 120, plate
current .29 Ma., screen voltage
20 volts, screen current .05 Ma.,
is 110, plate resistance 300,000
ohms, bias 0 volts, and maxi-
mum power output .6 watts.

The DL-11 corresponds
roughly to our 1LA4. The
DF-11 corresponds approxi-

mately to the INS. The DCH-11
is stmilar in characteristics to
the 6K8 except for the filament
voltage and current ratings. The
DAF-11 has no American coun-
terpart. The diode and pentode
sections of the 1G8 could be used
to replace it. These are only
approximations as it is obvious
that the Nazis and our manu-
facturers haven’t been working
hand in hand to standardize
types, sizes, or features, during
the past few years.

TUBE TESTER

o In your article “Tube
Tester” on page 804 of the Sep-
tember  issue, what are the
values of the “woltage divider”
the condenser across the high-
voltage line, and the shunt re-

sistor across the meter? At what
voltages does the tester oper-
ate? I3 the push-buiton in the
control~grid  circuit normaily
open or closed?—R. L. O., Tell
City, Ind.

A. Plate voltage may be 250
and screen grid 100. Dropping
resistors can be used with low-
cr-voltage tubes. Bleeder may
be any value between 5,000 and
25,000 ohms. Shunt across meter
should vary from zero to about
10 times meter’s resistance. Fil-
ter condensers — 50% higher
than the highest D.C, voltage
you intend using. Switch should
be a normally-open type. Grid
winding may deliver 3 to 5 volts.
A l-meg resistor may be run
from grid jack to minus B.

POCKET RECEIVER

@ Can you publish a diagram
of @ pocket portable receiver
using a 1T4, 155, and 1547 [
would like to have a loop an-
‘tenna, and would also like to
have the set work on only 10
penlite cells. T want it to work
with headphones and to be as
compact as possiblee. — C.B.,
Atlantic City, N. J.

A. The receiver diagrammed
below will fill the bill for you.
It is a T\R.F. hookup. For the
B-supply you may use penlite
cells or a small 45-volt battery.
The tuning condensers may be
any small type of approximately
350 mmid,, to cover the broad-
cast band.
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DOUBLE SENSITIVITY
D.C. VOLT RANGES

0-1.25.5.25-125.500-2500 Volta, at 20,000
chins per volt for greater accuracy
on Television and other high resist-
ance D.C. circuits,

0-2.5-10-50-250-1000-5000 Volts, at 10,800
ohms per volt.

A.C. VOLT RANGES

0-2.5-10-50-250-1000-5000 Volta, at 10,0600
ohms per volt.

OHM-MEGOHMS

0-400 ohms (60 ochms center scale)
0-50.000 ohms (300 ochms center scale)
0-10 megohms (60,000 ohms center scale)

DIRECT READING OUTPUT LEVEL
DECIBEL RANGES
—30 to +3, 415, +29,
+43, +55, +69 DB

TEMPERATURE COMPENSATED
CIRCUIT FOR ALL CURRENT
RANGES

D.C. MICROAMPERES

0.50 Microamperes, at 250 M.V.

ELECTRICAL INSTRUMENT CO. erurrron, onio

Long Scale, Wide Range Voli-Ohm-Milliammeter

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

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

OUTPUT READINGS

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

ATTRACTIVE COMPACT CASE

Bize: 29" x 5%%”. A readily portable,
completely insulated, black, molded
case, with strap handle. A suitable
black leather carrying case (No. 629)
also nvailable, with strap handle. b

LONG 5” SCALE ARC
For greater reading accuracy on the

Triplett RED & DOT Lifetime Guar-
anteed meter.

SIMPLIFIED SWITCHING CIRCUIT
Greater ease in changing ranges.

AAAARAAAAA,

would be of some value during emergencies
when wire facilitics are interrupted as a
result of hurricane, flood, earthquake, or
other disaster, as has been so ably demon-
strated by the invaluable work the hams
in the amateur service have perforined in
the past with large numbers of low-power
sets.

In view of the controversy over the new
allocations and their effect on the present
FM set owner, Radio-Craft contacted the
leading manufacturers and FM broadcast-
ing companies, asking the following ques-
tions:

1. What is your opinion as to the effect
the new aliocations might have on the sales
of FM?

2. What will happen to the present M
sets?

3. Do you (in the rase of the manufac-
turers) intend to put out a service bulletin
tiforming the radio serviceman how to
proceed 1 the service of your FM sets?

4. Would wyou recommend  converter
units for the present M sets?

5. Would it De better from your stand-
point if the user were to return the set fo
Your factorv’s repair department rather
than have o serviceman repair if in s
shop?

6. What effect, in your opinion, wwill this
wew sef-up have on television?

7. What do you plan in post-war FM?

These questions were asked by telephone
and by wire.

The replies follow:

Mr. W. J. Halligan, President of The
Hallicrafters Company ‘“believes that the
new allocations will greatly increase the
sales of FM sets. Converters are recom-

mended. The FCC did an exccllent joh

under difficult circumstances.”
Mr. E. G. May, Sales Manager of Sen-
tinel Radio Corporation states: “The new

RADIO-CRAFT for
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NEW FM BANDS

(Continued from page 163)

allocation results in incrcased cost in re-
ceivers and changes in transmitters. . . .
combining to result
in reduced sales. ...
From a’ technical
standpoint . . . the
new wave hand will
improve service to
the actual purchaser
and may . .. prove to
he a desirable pro-
cedure.” _

Mr. Ray H. Man-
son, President of
Stromberg - Carlson
Company is also of
the opinion that the
change will delay the
advent of full cont-
mercialized FM on a
standard now com-
parable with AM. In
regard to converters,
he states: “the only
type which will give
completely satisfac-
tory service is onec
which has a complete
R.F. system, up to
and including the de-
tector, so that this
converter may be

DECEMBER,

This cross-section of
earth and sky depicts
the various reflecting
layers which turn back
different radic waves.
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LEVEL

plugged into a phonograph jack of ‘the
regular receiver and therecby employ only
the audio system.”

Mr, Isidore Goldberg, president of Pilot
Radio, believes that two bands are neces-
sary at present; otherwise sales will he
affected. He states: “Sets now out of date

(Continued on page 216)
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TRY THIS ONE!

SERIES OUTLET

The sketch and photographs
show a simple series-parallel at-
tachment outlet which has a
multitude of uses around the
repair shop.

One of the many uses would

How the outlet box is wired up.

be to connect the soldering iron
to one outlet and a 100-watt
lamip (or other size depending
on the wattage of the iron) to
the other. To keep the iron

The box has a neat appearance.

warm but to prevent tip burn-
ing, throw switch to series po-
sition. For full heat throw to
parallel position.

The use of two photoflood
lamps of the kind used in pho-
tography, connected to these out-
lets permits, in the series posi-
tion, plenty of light for focus-

SUPPLY

11

OUTLETS

AU 'S

SWITCH
ing and composition together
. with exceptionally long life,
and a pre-conditioning before
turning on full brilliancy in the
parallel position.

For compactness, the stand-
ard interchangeable line of plate
and receptacles is used. The ra-
dio type, double-pole, double-
throw switch is mounted in one
of the triple knockouts in the
plate and wired as per sketch,

A. B. KLYNE,
Dover, Ohio
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Radio-Craft wants original kinks from its readers, and will

award a seven-month subscription for each one published.

To be accepted, ideas must be new and useful. Send your
pet shortcut or new idea in today!

CABLE JACK

I have found a new yse for
old fluorescent starters. After
failing in my attempts to find
a cable extension iack, I hit
upon the idea of using a stand-
ard chassis jack and a defec-
tive fluorescent starter for the
purpose. The starter is first dis-
assembled. The -metal shell is
used for the housing. The plas-
tic bottom plate is used as a base
for the jack. The starter is dis-
connected from this plate and
the terminals are punched out,
leaving two small holes, A hole
is drilled in the closed end of
the mctal shell. Wires are con-
nected to the chassis jack and
are pushed through the holes in
the plastic base, The nut is
screwed on the jack and then
the base is fitted to the casing.
Insert the paper insulator that
originally was in the starter.
Bend the metal tabs back into
position and the job is done.
An ordinary phone plug is used.

Jerre H. PariEr,
Columbus 5, Ohio

BINDING POSTS

Here is a good idca for ama-
teurs and experimenters when
stuck for binding posts or phone
terminals. The brass female
contacts inside an ironing-cord
plug can be used in the follow-
ing manner. A wood screw is
used to hold the contact to a
breadboard. The wire from the
unit being connected is wound
around the head of the”screw.
The screw is then tightened
down securely. Phone tips or
test leads can then be plugged

‘in at will. If there is any high

voltage present, the contacts can
be covered with cellulose tape
to prevent shock and minimize
the danger of shorting.

V. Gzowskr,

Halifaz, Nova Scotia

WOOD SCREWS
TO BASE FASTEN

BOTH WIRES
ANDTERMINALS

WOOD BASE

PHONE OR TEST LEADS

HOME-MADE SHIELDS

If you don’t happen to have
a shielded lead when you need
one, here is a good method of
constructing one. Cut a suitable
length of insulated wire and
wind it closely and evenly with
No. 22 (approximately) enam-
elled or bare copper wiré. This
not only provides good shield-
ing, but the result is also very
flexible. One use for this type
of shielding is for grid cap
leads.

Harorp R. NEWELL,
Bradford, N. H.

(Occasionally the inductance
or resistance of the insulated
wire reduces the shielding effect.
In such cases, thin strips of tin-
foil wound in the same manner
may be found to give better re-
sults.—Editor)

FLASHLIGHT CELLS

As flashlight batteries were
difficult to obtain, we tried to
recharge them on our battery
charger. We put four in series
to make up the required six
volts and charged them at .060
amps for about 24 to 30 hours.
They lasted quite well and could
be recharged scveral times be-
fore wearing out.

Kennern C. DIk,
Seattle, Wash.

SHIELD CANS

If you ever need a shield for
a small tube, perhaps this will
be the solution. I hit upon the
idea of using the zinc can of a
dead dry-cell flashlight battery
from which I removed the elec-
trolyte and carbon. I found that
it fitted snugly over the tube
which I was using, and the
shielding results were remark-
able,

Frep W. Sprarxs,
Oak Ridge, Tenn,

GRID CAP REPAIR

When the top grid cap of the
tube comes off, it can be repaired
in the following manner: Hold
the cap in a pair of pliers. Clean
the inside out and melt the old
solder out of the hole in the
top. Wind a piece of wire around
the stub of the wire coming
from the top of the tube. Push
this through the hole left
by the melted sclder. Place
a small lump of plastic wood
inside of the cap and press
the cap down on the top of the
tube. After the plastic wood is

RADIO-CRAFT

dry, cut the end of the wire off
and solder it to the cap. Clean
off the excess plastic wood, and
the job'is finished, putting a
useless tube back into action.
Davip KALLANDER

Framingham, Mass.

(The usual stunt is to use
Duco cement instead of plastic
wood but this idea might work
just as well.—Editor)

VOLTAGE ADJUSTER

To prolong tube life in ex-
perimental apparatus where the
line voltage ran to about 124
volts, I converted a bell-ringing
transformer into an auto-trans-
former which permits lowering
the voltage. Simply connect one
terminal of the secondary wind-
ing to a terminal of the pri-
mary so that they aid each oth-
er and connect the two wind-
ings in series across the line.

The transformer used in
this case had a 16-volt center-
tapped sccondary., A few sock-
ets, the transformer, a fuse
block and a snap switch all
mounted on a breadboard, pro-
vide a handy power supply out-
let for the work-bench. A more
elaborate device can be con-
structed if desired by using a
multiple switching arrangement
as shown in the figure, from
which you can obtain a boosting
or bucking auto-transformer or
B straight step-down to rated
secondary voltages.

HaroLd J. MAHAFFEY,

Skokie; Illinois

(A bell transformer is not
too good for this purpose. An
ordinary toy transformer would
be more efficient (as it is built
for continuous load.—ZEditor)
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MEASURING U.H.F.
By FRED SIMPSON

THE radio serviceman of tomorrow is
likely to find that much of his work
will be with high {requency ecquipment.
Many servicing generators do not reach
up to the very high frequencies used for
television and FM. Since FM and televi-
sion receivers will require alignment, an
ultra-high frequency generator is essen-
tial. Undoubtedly special equipment. pur-
posely designed for such work will be
available, but there may be tiines when it
will be necessary for the serviceman to use
what he has, an ordinary generator.

Many servicing gencrators extend up-
wards to 20 megacycles. By setting the
generator so that an output of 10 mega-
cycles can be obtained, marker points 10
mc apart can be secured, The set-up ap-
pears in Fig. 1. ’

The harmonic series will then run {rom

'GENERATOR.
10 MC

. UHFE |
RECEIVER

100 to 110-120-130-140 or simple multiples
of the fundamental 10 mc signal will be
obtained. A chart showing the fundamen-
tals and harmonics for typical cases is
also shown. The serviceman can easily
work out a chart to meet his own special
requirements.

Note that the difference between succes-
sive harmonics is equal to the fundamental
frequency. This fact aids in identification
of the signal, but to facilitate the work it
would be desirable to use a calibrated UHF
receiver. If the receiver is a TRF type the
work will be simplified, since there will be
no local receiver oscillator signal to cause
spurious responses. As an example, sup-
pose that the local receiver oscillator {re-
quency is 5 me higher than the LF. of the
set, and is equal to 120 mc. The incoming
signal frequency will be, normally, 120-5
or 115 mc. The image is twice the L.F.
away from the desired signal or equal 10
mc distant. Since the oscillator of the radio
is_on the high side of the signal the image
will be on the high side or on 125 me. If
the receiver is being aligned and the R.F.
circuit is broad, it will not be difficult to
mistake the image for the desired signal.
Using the calibrated receiver to check the

“MODC
R.EOUTPUY

Use of a 10-me
generator with

U. H. F. radio.

harmonic will make the work easier.

Suppose, for example, that you are able
to, tune in the signal on the calibrated re-
ceiver at 120-132-144-156 mc. The differ-
ence value between each frequency men-
tioned is cqual to the fundamental. Then,

132 - 120 = 12
144 - 132 —= 12
156 - 144 = 12

From the above, it would be seen that
the fundamental has a value of 12 me. Also
note that starting at 120 me¢. and not count-
ing the first signal of 120 mc, but 132
equals 1, 144 equals 2,156 mc. equals 3,
that we have 3 separate points.' The differ-
ence is 156-120 or 36 mc, and dividing this
difference by the number of points we find
the fundamental is 36/3 or 12 megacycles.

Some servicemen have signal tracing
equipment equipped with adapters extend-
ing the range to the UHF values, which
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HARMONICS

Funda- 10th  1ith 12th 13th (4th I5th 16th
mental Harmonic

10 Mc. 100 Me. 110 120 130 140 150 180
1 110 121 132 143 154 165 176
12 120 132 144 156 168 180 192
13 130 143 156 189 182 195 208
14 140 154 148 182 196 210 224
is 150 165 180 195 210 225 240
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may be used in place of the calibrated
receiver.

e
ATOM POWER NOW USABLE

The question, “How many years will it
be before atomic energy is tamed to pro-
yide a source of power usable in industry ?”
has already been answered by scientists
who played a patt in developing the atomic
bomb.

1945

Dean Taylor of Princeton’s Department.
of Chemistry, points out: “. . . in the process
of production of materials for the bomb,
major quantities of power become simul-
tancously available. We read in Smyth’s re-
port (Dr. Harry deW. Smyth, Chairman
of the University’s Department of Physics,
and co-worker on the atomic bomb)  that
the piles in the Hanford plants in the early
summer of this ycar were all operating at
the desired power, producing plutonium,
and, so Smyth relates, actually heating the
Columbia River. It is not hard to visualize
therefore the devclopment of power plants
in which nuclear fission will provide the
fncrgy. Other applications will surely fol-
ow.”

Controlled atomic power is here now. The
only question to be solved in making atomic
power general is an economic one. Atom
power will replace other forms if and as
soon as it becomes cheaper.
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New Radio Patents

Conducted by 1. QUEEN

METER TYPE RELAY

Anthony M. Lamb, Hlllside. N. J. ™
Patent No. 2,380.851
THIS patent covers certain improvements in
the construction of instrument type relays,
resulting in 8 more setisfactory device.
In order to eliminate need for machining per-

form of a triangular wave a8 shown. Thie change
may be made at the rate of 1,000 megacycles
per second for example, in which case any
radiated energy will remain in a 10 K.C. band
only 10 microseconds! This is found to be equal
to an interference reduction of 560 Db.

A general circuit for an R.F. oscillator is
shown in the figure. A push-pull stage is fre-
quency modulated by n rotating condenser con-
nected across a portion of the tuning tank. The
same motor may be used to operate a blower for
cooling the tubes.

FM RESONANCE INDICATOR

Bertram_ Trevor, Riverhead, N, Y.
Patent No. 2.379.765

N an FM detector, a frequency swing in one

direction resulta in a positive potential. If the
swing is in the other direction ({rom the carrier)
there is a negative potential output. This simple
indicator operates on these voltuges.

A low voltage A.C. is applied out of phase to
the first and third control grids of & 6SA7 or
similar type tube. With the switch SW closed,

manet magnet material, which is difficult, uae i8
made of a small block of Alnico or gimilar
material, but the actual pole pieces are of soft
magnetic material which may be properly ma-
chined. As shown a cylindrical rider of soft iron
is mounted on a pointer which deflects in re-
dponse to current through the coil Which is
mounted on pivots. At a predetermined current,
attraction takes place thue closing the external |
circuit to the load.

INTERFERENCE ELIMINATION
Clarence W. Hansell. Port leflerson. N, Y.
Patent No. 2.381.496

HE uge of R.F. generators for industrial and

therapeutic purposes has. resulted in serious
interference with communication c¢ircuits at timea.
The former are usually unstable in frequency and
their radiations may wander in and out of impor-
tant frequency bands.

To eliminate this type of interference, it is
suggested in this patent that the R.F, generator
be frequency modulated rapidly through a wide
range. Preferably this modulation may take the

Yo JouReF

oF
Fmwaves

[
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the potentiometer is originally adjusted to bal-
ance out the A.C. component in the plate circuit
as shown in pattern {(a) obtained on the 6Eb.

YVith the switch open, & signal may now be
tuned in. If it is properly resonated. pattern (a)
will remain because there is still no voltage at
point A due to the signal. If the signal is oft
tune, however, point A will become either posi-
tive or negative and thercfore unbalance the
6SAT and an A.C. component will appear in its
plate circuit. The electron-ray will then show
pattern (b). The light green area i2 the result of
the rapidly fluctuating A.C. at its input circuit.
The size of this area indicates the degree of
oft-tuning.
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New Superregenerator

A BRITISH patent has been issued to
M. K. Taylor and I. N. Vaughan-Jones
as a result of a new development in the
super-regeneration field, which permits the
use of a high quench frequency. This results
in less distortion. Heretofore the use of a
high frequency did not permit sufficient
time to elapse for the amplified signal to
drop to its input level before the next “build-
up.ll

According to the description in Wireless
World, the circuit uses a tank coil L, a
positive feedback coil L1 and a negative
feedback coil L2. The quench oscillator is
connected through C to the suppressor of a
pentode, the bias being adjusted by P. The
object is to add degeneration at the moment
when the gain decreases.

When the amplification drops, the plate
begins to take current, thus feeding back an
out-of-phase voltage to the grid. When the
gain rises, the plate current is cut off, elimi-
nating the degeneration. The second grid
acts as the plate of an oscillating triode.

The British patent number is 566209,

(Note—On purely theoretical considera- OUT IN DECEMBER
tions, it would seem that the circuit might
operate if L1 were degenerative and L2 the Not just onother book an the vacuum Many diagrams and graphs are repeated
regenerative coil. Then a negative quench- tube, this typical Rider Book offers o new 1o minimize the turning of pages in reads
approach and technique that makes its ing tex! ond drawings. Anaglyphs give
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Super-smsll metal parts, presenting a variely
of sizes and shapes, must be used in modern

miniatute tubes. This photo of Sylvania tube || KEEP UP WITH POSTWAR RADIO! READ RADIO CRAFT!

parfs shows some of these minute pieces.
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U. S. CARRIER RADAR
(Continued from page 162)

line at the top of the board. When the
planes are identified, they are then classi-
fied as either “bandit” or “friendly” and
the color of pencil is changed accordingly.
The course of the flight arc is then charted
at one-minute intervals as shown by the
same line travelling in an arc. The oppo-
site-arced lines indicate ‘“‘plot points” at one
minute intervals. The purple arrow cross-
ing the azimuth lines at the top indicates
the present course of the ship, As the
course changes, this line is erased and the
new cource 1S put in at its proper place.
What appears to be a box score at the left
of the board is exactly that. Enemy planes
shot down are marked in one column with
one color of pencil and our own losses are
marked in another column with a differ-
ent color of pencil. Once the correct num-
ber of planes is determined that number is
also placed on the board and a box is drawn

around it. Since the center of the board is’

the ship itself, distances relative to its
position can be plotted accurately.

One operater can be seen behind the
board and the hand of another can be no-

Photo 3—The Combat
Information Center or
control room on a flat-
top carrier of the
Essex closs. A PPl
{Plan Position Indice-
tor) in use by a radar
operator in this pheto
is being edjusted for
signal pickup. The
simple A scope cen be
seen just above his
head to the left. A
rack-and-panel set-up
is employed in most
of these installations.

Official U.5. Navy Photo

ticed ncar the edge. These operators have
to take special courses in writing back-
ward quickly, legibly, and accurately. The
reason these operators work from the rear
of the board is that they do not obscure
the fire controlman’s view for even a mo-
ment. Therefore, these operators are trained
to read and write backwards much the same
as a printer or linotyper reads type upside
down and backwards. The operator sitting
at the far right is one of the radarmen.

In addition to this board, what is known
as a “Strike and Patrol Status Board” is
shown sct up alongside of this plotting
Board. Fig. 1 shows the general layout of
this type of board, which is also transpar-
ent. When a plane is sent out, its pur-
pose and target is marked up in the space
designated “Mission.” The particular call
letters or call code is put in under the col-
umn marked “Call.” The operating frequen-
cy is placed under “Frequency.” The next
four designations refer to the four types of
planes, ie.; “VF’ for Fighter, “VBF” for
Fighter-Bomber, “V'T” for torpedo plane,
and “VB” for medium (or if possible,
Heavy) bomber. “TTQO” is the Time of
Take Off from the carrier, “ET A" is the
Estimated Time of Arrival back at the

RADIO-CRAFT for

target, “ETD” is the Estimated Time of
Departure from the ship after they are in
satisfactory  formation overhead, and
“ETA” is the Estimated Time of Arrival
back at the carrier, The column marked
“Remarks” takes in a lot of territory and is
used to cover any variation from the norm
or any emergency that might occur. Thus
a trained operator can tell the entire situa-
tion practically at a glance, where the
enemy is, where the carrier’s planes are,
where the carrier is at the moment, what
is happening as far as combat and patrol
are concerned and several other factors.
Photo 1 shows a closeup of the antenna
array of an Essex-class flat-top such as
the U. S. S. Lake Champlain. In the fore-
ground are five-inch gun batteries whose
fire is directed by fire-control radar.
Photo 2 shows the same type of plotting
board laid down to form a table top. Plot-
ting in this case is accomplished entirely
from the top, illumination being provided
by overhead lighting. The picture was tak-
en during operations in the China Sea in
December of 1944, The cold calculation of

the men working with the figures and in-
formation provided by the extra-sensory
perceptions of radar and the air of tension
surrounding them can be felt by the on-
looker. This type of board is used on most
of the larger ships. Most battleships carry
them on their open deck rather than the
transparent kind used on the carriers. Fleet
displacements are plotted on this flat top
board with the aid of different colors and
sizes of movable “checkers.”

Photo 3 shows the PPI (Plan Position
Indicator) of a type used on the Navy's
ships. The simple A scope can be seen in
the upper center of the photd as part of the
radar $nstallation in the Combat Informa-
tion Center. The Plan Position Indicator is
the ’scope into which the operator is look-
ing. Such combination installations of two
or cven more types of radar are common
aboard American battleships.

The importance of electronics in mod-
ern warfare is impressed upon every visitor
who sees this combination of radar and com-
munications apparatus, used not only for
search and location, but to lay guns auto-
matically on an enemy target, and even for
the comparatively pacific purpose of help-
ing navigate the vessel.
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PULSE-TIME MODULATION
(Continved from page 161)

tion in relation to the marker-pulse. Since
tais variation in timing of the transmitted
pulse corresponds to the audio-frequency of
the impressed signal, it is only necessary at
the receiver to have a device which is sensi-
tive to these variations and which will con-
vert them back to audible sound.

The marker-pulse serves to synchronize |
the receiver with the transmitter, so that
the receiver will examine the input on each
of the 24 channcls in scquence, at the same
rate of speed and repetition as the trans-
mitter. It is apparent that each audio chan-
nel is actually “sampled,” or interrupted,
8,000 times per sccond, but these interrup-
tions occur at such high speed that they
are not audible to the listener,

Since only the spacing of the pulses is
important, requirements for the design of4
pulse-time modulation relay stations are
much less critical than for those used with
other mecthods of modulation. Moreover,
since distortion is not cumulative any num-
ber may be used. Inasmuch as the pulse
shape need not be exactly reproduced most
of the noise that is inevitable in any receiver
using vacuum tubes can be eliminated mere-
ly by clipping the bottoms and peaks of the
received pulses, resulting in a much better
signal-to-noise ratio than that obtained (for
instance) with amplitude modulation. Cross-
talk, or interference from adjacent chan-
nels, is completely eliminated because of
the fact that only one channel is actually
on the air at one time. Another advantage

of the system is the fact that telephone
TIME INTERVALS

WA H L,

3 T
IRTERVAL MARKERS

. RADIO-CRAFT

Fig. 3—PTM signals and interval markers.

dialing and beli-ringing operations can be
affected simply, since it is entirely feasible
to transmit direct-current for these func-
tions without the need for additional equip-
ment.

A number of programs can be sent at
the same time by a system of multiplexing.
At the transmitter, “fragments” of each
program being sent arc picked out by a
radial beam tube, similar to the simple type
shown in Fig. 4 which was described in the
Radio-Craft August 1944 issue. The tube
in use today is vastly more complex, but
this type will suffice for an illustration of
the principle.

As an announcer in the studio starts to
speak, his voice is amplified at audio fre-
quency and fed to one of the platés of the
radial beam tube. The electron stream from
the cathode is deflected either magnetically
or electrostatically into a beam which re-
volves or rotates or scans at the rate of
24,000 times a second. It picks out a small
“fragment” of the audio component (the
announcer’s voice or music as the case may
be), from each plate as it passes around.
As the beam continues scanning, it picks
out a small sample from the other plates
in the tube, which might carry voices of
people, mucic, or conversations. When it
comes around again to the first plate, an-
other 1/24,000th of a sccond has elapsed
and the next sample is taken.

f an announcer, for example, were to
say the word “at,” the beam would take
only a small sample of part of the “a—"
sound. As the beam comes around again,
the next sample taken would still be of the
“a—" sound, and so on. Since it might
conceivably take two seconds for the .an-

for
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nouncer to pronounce the word “at”, 48,000
fragments of this one word would be taken!
These successive fragments are then trans-
mitted in pulses at a frequency of approxi-
mately 1300 MC. Thus while the fragments
are taken and fed to the antenna at the rate

Cathode-ray picture
of modulation by
pulses. All are of equal
amplitude. Modulation
is effected by their
spacing from o regu-
lar standard time in-
terval. Total energy
from the transmitter is
concentrated in the

vertical lines, base-line l
being supplied by the

cathode-ray ‘scope.
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of 24,000 per second, pulses used to carry
this and to provide the synchronizing time
base are sent out at the rate of 1,000,000,000
a second. This pulsing would correspond
to the carrier in an AM or FM system. The
(Continued on following page)
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PULSE-TIME MODULATION
(Continued from page 197)

sampling pulses correspond roughly to the
modulation characteristic.

The frequency of scanning is so rapid
that it is not noticed by the listencr. As a
matter of fact, a telephone conversation
employing pulse-time modulation approach-
es or surpasses FM in clarity. In this, as
in_broadcasting, a system of multiplexing
using 24 channels is utilized to advantage.

For what is per-
haps the Jfirst time,
“P” can be distin-
guished from “T”
and “F” from “S.”
No longer will there
be any need for “I'm
sorry, sir, but I can’t
understand you. Will
you please spell that
out,” The code com-
plexities of the
“Able Baker,
Charlie,” days will
he gone forever with
the advent of PTM
on a universal scale.

T he transmitting
and receiving anten-
nas shown in the pho-
to are mounted at the
focal point of the
parabolas. The di-
pole can be seen up-
on close inspection as
two rods inside the
plexiglas antenna
housing.

The dipole’s actual
size is about two
inches in length by
% of an inch in
thickness. This is a
guarter-wave anten-
na at the specified
operating frequency. . .
The parabola is approximately eight feet in
diameter and is placed in direct line of
sight with another parabola at the receiv-
ing station, It will thus be possible to clim-
inate the “wire” in wire-telephony.

A demonstration recently put on by Fed-
eral Telephone and Radio Corporation at
the International Telephone Building in
New York, beamed 24 separate conversa-
tions to a repeater station at Telegraph Hill
near Hazlet, New Jersey, then to another
repeater station at Nutley, N. J., and from
there back to the Telephone Building so
that the circuits started and finished there,
after travelling 80 miles. Repeater stations
are required for approximately every thirty
miles of transmission, These repeater sta-
tions operate automatically without human
attendance.
circuit was only 80 miles tong; it could have
beent 8,000 miles long provided sufficient re-
peater stations were utilized.

To properly realize what an improvement
this is, a group of twelve telephone chan-
nels being operated on an amplitude modu-
lation basis may be considered. Properly
segregated, on a_ single sideband, they
would occupy a band-width of approxi-
mately 50 kilocycles. If we consider the
transmission of this group over a pair of
wires between 10 and 60 kilocycles the
band-width is five times as-large as the
frequency used. )

1f the same group is transmitted by radio
between 10 megacycles and 10.05 megacycles
(single side-band carrier suppressed), the

CATHODE -

ELECTROM
BEAMS

| band-width required is only one-half of one

percent of the lowest frequency used.

RADIO-CRAFT

Although this demonstration’

If we now envisage the same transmission
at 1000 megacycles (double side-band with
carrier), the percentage becomes only one-
hundredth of onc percent. Thus the number
of telephone chanunels that can be handled
gn a constant percentage band-width basis
is extremely large on the higher frequen-
cies. Scveral thousand telephone channels
can be accommodated if required, in so far

ANODE STRUCTURE

Fig. 4—Simplified presenfaﬁon-‘of the rotating electron beam tube.

as band-width considerations go.

Thus PTM opens up the most far-reach-
ing possibilities in the field of transmission
using very high {frequencies, benefiting
such branches of electronics as wireless
telephony, color television, and improved
broadcasting.

ATOM-SPLITTING TOOL

A Geiger-Muller tube manufactured by North
American Philips. These tubes are standard
detectors of X-radiation or particles from
atoms, such as protons or electrons, hence
are important in atomic experiments fission.
In its simplest form, the Geiger-Muller tube
consists of .a central wire electrode and &
concentric cylindrical metallic electrode sep-
arated by some noble gas such as argon.
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Book Reviews

ALIGNMENT CHARTS; Construction and
Use, by Maurice Kraitchik, Professor of
Mathematics, New School for Social Re-
search, New York. Published by D. Van
Nostrand Co., Inc. Stiff cloth covers, 6x 914
inches, 94 pages. Price $2.50.

In this volume the basic theory of nomo-
grams is built around determinants. For
those not well acquainted with the latter
or those who do not remember as much
as they should, this subject is reviewed in
the carly chapters.

One chapter is devoted to scale conver-
sion and actual examples and charts are
given. These relate to trigonometric, hyper-
bolic, logarithmic and exponential func-
tions, among others.

First the simpler forms of nomograms are
discussed. These are the straight, parallel
line forms. Later, non-parallel constructions
are shown and finally special curved nomo-
grams are analyzed. Actual charts are
given throughout, to illustrate the theory.

This book will fit the library of the tech-
nician who has found nomograms interest-
ing and useful, and who wishes more in-
formation than is usually available. A gen-
eral knowledge of algebraic notation and
procedure is desirable—/. Q.

APPLIED MATHEMATICS for Radio and
Communication Engineers, by Carl E.
Smith, Director of Enginecring (on leave),
United, Broadeasting Co., Cleveland. Pub-
lished by McGraw-Hill Book Cempany.
Stiff cloth covers, 514 x8Y, inches, 336
pages. Price $3.50.

A book intermediate in style hetween the
simpler mathematics for radiomen and the
engineering math texts, this work'approach-
€s the latter far more closely in the ground
covered. The simple style is probably due
to its having been formerly part of a prac-
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tical home-study course.

The first chapter, Arithmetic, shows the
simple style to advantage in matter often
skimmed over as review. Matter is ex-
plained so that even the student unacquaint-
ed with algebra can start without great
difficulty. The relative magnitude of nega-

Send for Complete
Catalog

Gives valuable data on
Electro-Voice Microphones,
for communications, pub-
lic address. broadcasting
and  tecording. Includes
helpful ~ Reference Level
Conversation Chart,

General Purpose
Pynamlic for Volce
_and Muslc
Widely used because
ot its dependable all.
around performance.
Excellent frequency re-
sponse for both indoor

Velocity High Fidel.

Sound Plck-up

Wide, flat frequeney
response, bi-directional
polar pacttern, high
fidelity characteristics,
make it ideal for solo.

tive numbers, for example, is brought out
so that he cannot fall into an error which

appears more plausible than the correct |

conclusion.

Use of the slide-rule is taught in the
chapter on logarithms, and operations with
vectors are introduced in the chapter on
geometry, which would be quite unrecog-
nizable to a high-school geometry student.
Trigonometry follows, introducing complex
quantities, as the chapter on curves and
graphs introduces simultaneous equations.

Determinants are handled in a remark-
ably clear manner. Hyperbolic functions are
the subject of one chapter, and calculus oc-
cupies three. Series are dealt with in the
last chapter of the book, which also treats
wave forms.

‘There is an exceptionally long appendix
(84 pages). This includes a table of Ressel
functions and tables of exponential and
hyperbolic functions in terms of nepers and
decibels.

Electric bulbs are lighted by a match,
in demonstrations of electronic apparatus
by Dr. Philips Thomas of Westinghouse.
The method is, of course, simple to any
radioman. The match, when held close to
the bulb, is in line with a photoelectric cell,
which throws a .relay and sends current
through the lamp.
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peacetime use of radar on land. analogous
to marine use of the electronic navigator.
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RADIO FUZE FIRES SHELLS
{Continued from page 160)

similar to a dynamite cap. When the thy-
ratron is triggered by the impulse generat-
ed by the approach to the target, enough
current flows in its plate circuit and passes
through the electrical detonator to cause it
to sct the explosive charge or booster off.
This in turn detonates the explosive filling
in the projectile. A cutaway view of the
fuze is shown in the photo, and a section
drawing at the head of the article.

One of the first tubes—developed by the
British with the aid of a Canadian com-
pany—was a tetrode of the stackcd mica
construction. Subsequent tests in the cen-
trifuge and by firing from guns at the
Aberdeen Proving Grounds established the
fact that this tube was rugged enough to
withstand the 20,000g (20,000 times the
pull of gravity), which it must endure in
its journcy from the muzzle of a gun.
However, its relatively large size and low
amplifying charactenstlcs were not imme-
diately adaptable to use in fuzes for pro-
jectiles,

The tubes shown in Fig. 1 appear at
first glance to be ordinary special-applica-
tion types. Casual examination of these
will not reveal startling differences from
conventional tubes, yet in order to make
them sufficiently rigid to prevent undue
microphonics during actual use, every ele-
ment and part had to be carcfully designed
to stand up under the strain encountered
while shooting from a gun. Over 130 million
tubes were manufactured during a five-year
period, or just about one for cvery person
in the United States. These were manu-
factured in great secrecy and employces of
the companies building- them generally be-
lieved that these tubes .were for radar or
hearing-aid use, although they must have
sometimes wondered why there were such
a tremendous number of deaf officers and
enlisted men in the various branches of our
armed services.

BATTERIES

The batteries themselves posed another
difficult problem. Their shelf life—as lit-
tle as three to four months under tropical
conditions—was the one major disadvan-
tage of the ordinary battery. Therefore,
concurrently with research on the dry bat-
tery, investigations were carned on to de-
velop a reserve or “wet” type of battery
having a very long shelf life, possibly reck-
oned in terms of years. An innovation in
battery design and manufacture was re-
quired. Not only was longer shelf life
necessary, but the service requirements had
broadened to such an extent that it be-
came necessary to produce a smaller bat-
tery to permit adaptation of the variable-
time fuze to small-caliber guns. All em-
phasis was placed on a National Carbon
design which, in effect, eliminated the dry
battery mix and substltutcd a suitable elec-
trolyte stored in a glass container or am-
pule. The battery would become active
only at the moment of use, when the shock
of firing would shatter the ampule and per-
mit the electrolyte to flow between the bat-
tery sections, causing current to begin flow-
ing instantly

One of the first tests on the completed
unit was made in 1941, The primary objec-
tive of this test was to mount an oscillator
circuit in a small shell and subject it to
firing tests, noting the results. The oscii-
lator was heard in a ground radio receiver
‘while the shells were in flight, and even
after, they were supposed to have landed.

RADIO-CRAFT-

Ten_days later, it was discovered that the
receiver sensitivity permitted an oscillator
to be heard even when it was half-buried in
the ground.

With such a sensitive and touchy de-
vice there was always the danger ot pre-
mature explosion or muzzle explosion as
the shell leaves the gun. Handling and
safety devices had to be provided in addi-
tion to those normally included in the con-
ventional time and contact fuzes. Since the
detonation is primarily initiated by a minia-
ture type of dynamite cap, one of the basic
safety precautions consists of keeping this
cap c]ectr:cal.y shorted until such time
as it is safe to allow it to operate. The cap,
commonly called a cannon-primer; has an
internal resistance of only 2- 7 ohms, and
will fire with small currents in the ordexj
of 50-100 milliamperes. Therefore the
short circuit required to protect it must

-

o

.
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Cutaway view showmg fuzo inserted (at top).
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have an extremely low resistance and must
be mechanically secure, capable of with-
standing rough handling, and not subject’
to an increase in resistance as a result of
aging. The earliest device was a wire sol-
dered into the circuit so that it cffectively
short-circuited the primer, and so ar-
ranged that the wire was broken after the
projectile was fired from the gun. In some
of the early designs, the setback force due

to the firing of the gun was used to break

this shorting wire, while in others, a clock-
work mechanism was used to perform this
function,

In addition to the safety devices within
the fuze itself, there is attached to the base
of each fuze an auxiliary detonator in
which centrifugal force is used to move
the misaligned explosive charges into align-
ment, thereby permitting the explosion of
the cannon-primer to be passed on. Time-
delay devices—to prevent muzzle explosions
—have been primarily of two types. In one,
a clockwork mechanism is used to give a
fixed time delay, usually on the order of
5/10th of a second. In the other a mercury
switch opens the electrical circuit after
a period of time which is dependent on the
rate of spin of the projectile. It contains
two chambers, an inner or contact chamber
in which the mercury maintains an elec-
tric short between a central stud and' the
outside case of the switch, and an outer
chamber, or sump, Which is empty prior
to spin.

The two chambers are separated by a
porous diaphrigm. The switch is_mount-
ed on its side in the rear fitting. The spin
of the projectile after it is fired forces the
mercury out of the contact Chamber
through “the porous diaphragm into the
sump, thereby removing the short between
the center contact and the outside sl{ell. The

time of the delay safety period is determined

by the porosity of the diaphragm znd the

spin of. the projectile.

A reed spin switch provides a- self-de-
stroying feature in cases where the fuze
might prove defective. It consists of a flex-
ible metal reed molded at one end in a

See page 159 for
a modified type of

radio fuse using

idetonates it. Nature

a wind generator

plastic stopper inserted into. an insulated
metal cylinder. The switch is closed ex-
cept when being held open by centrifugal
force. It is placed in the circuit in such
a way as to keep the firing condenser (a

condenser which stores up charge and re-’

leases it.at the instant of thyratron firing
to insure sufficient current to detonate the
primer) discharged when the projectile
is at rest. Upon firing, centrifugal force
immediately opens the switch and per-
mits the firing. condenser to. charge.
The fuze is now dependent -on the
mercury switch to prevent detonation with-
in dangerous proximity to the gun. As the
spin of the projectile decreases, the reed
slowly returns to its position of contact,
by which time the mercury switch has re-
moved the short from the primer. When
the reed touches the screw, the firing con-

denser - discharges through the primer and
en takes its course.
An' additional scli-destroyinig™ dévice is
an impact element that assures detonation
of the fuze on impact with the ground in
case the proximity components fail to func-
tion. The prime reason for this safety fea-
ture is that fuzes may become functionally
inoperative. Accelération and spin of the
projectile combine to produce”a pull that
would, in effect, cause a miniature tube
weighing one ounce, to tip the theoretical
scales at one 'hundred  and twenty-five
pounds! Breakdowns might well be expect-
ed to occur often.
. The advent of the fuse in Europe had an
interesting psychological effect on our own
armies, for, simultaneously with the 'Ar-
dennes offensive, the Lufiwaffe, which had
been in comparative retirement, suddenly
appeared,. and with equal suddenness,.a
large part of it disappeared, thanks to the
VT fuze. i :
In a way, there is really nothing mew
about the idea of a proximity fuze, for the
British had. been working on one ideca that
was reported to operate on the Doppler ef-
fect and actually designed to be sensitive to
varying: radiation resistance. In addition,
captured- Nazi records show that the Ger-
mans were trying to develop an electrostat-
ic or capacity-effect type since the early
1930’s. There is quite a difference between

trying to work out an idea, and actually

producing that idea in mass quantities. We
did that! :

A tribute should be paid to the workers
who made a real contribution to the war
effort while fecling self-conscious about
not being in uniform, and unable to explain
satisfactorily to their friends—if not their
;i'raft boards—why they weren't in the front
ines,

REPAIR ANY RADIO IN MINUTES

Learn time-saving trouble-shooting
short-cuts; _find any radio fault
with ease. Follow the tests shown
on 24 large circuit blueprints. Over
1,000 practical repair hints. Hun-
dreds of simplified tests using a bc
resistor and any filter condenser.
Introductory material for beginners
and to serve as review for expe-
rienced radio men. Several chapters
on test equipment. Complete plan
in manual form, 64 job-sheets, data
on all tubes, large size: 8%x11
inches. Schematics, pictures, charts.
Seld on no-risk trial. Use coupon
to order—use plan this week.——3

RADIO-CRAFT

~

for

This newly developed
method tells you how to
locate the source of
trouble in any radio set
without equipment. Make
needed tests, measure
voltage, trace the signal, by
using only a b cent resistor,
small condenser, and a crys-
tal detector. Inject signals
without any signal genera-
tor. Test parts by the new
Comparison method. Test
tubes
Repair any radio expertly
following simplified picture
plans. Improve ydur radio
servicing ability. Data _on
all sets, portables, AC-DC,
FM, i
P.A. Examine and apply
the plan for 10 days with-
out obligation or risk. Send
trial coupen today

DECEMBER,

immediately.

without equipment.

Find radio faults with a new simplified
method. Repair all radios in minutes
instead of hours. New, revolutionary
different Comparison method permits
, you to do expert radio work almost
Most repairs can be
made without test equipment. Simple
point-to-point, cross-reference, circuit
suggestions locate faults quickly and.eew=ww=s===
easily. You may try this unique plan@ comPLere PLAN §
without risk or obligation.

r----------------------------..

! NO-RISK TRIAL COUPON H

Developed by
M. N, Beitman,
radio engineer,
teacher,author,
& serviceman.

$1§Q,

Supreme Publications

e
PUBLISHERS OF RADIO BOOKS. MANUALS. AND DIAGRAMS

9 S. Kedzie Ave.

Chicago 12, lllinois

recorders, intercoms,

1945

) Ship postpaid the new completo 8imolifted Radlio Servicing manual for 10 dsy?®
examinstion.. I am enclosing
will refund my total remitiance,

.50, full price. I must be entirely sstisfied or Yo

201

.



e e Home of RADIO

For more than 25 years, we have been
supplying amatenrs, servicemen and
others, with parts, equipment, sets. Our
friends come from practically every part
of the globe and now that the war is
safely concluded, we are prepared to
give foll aud prompt attention to all
orders and inquiries.
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ELEMENTS OF RADAR
(Continued from page 170)

designed to operate with a pulse duration
of perhaps 30, 40, or 50 microseconds.

As created by the synchronizer, the radar
pulse should also have extremely steep
sides (Fig. 2). The more abrupt, the more
precise will be the final measurement of
time by the indicator.

The function of the synchronizer—to
generate a recurring pulse form of given
duration—is purely electronic. That is, the
timing circuits are concerned with the orig-
ination and formation of a waveform of
low frequency—between 250 and 5000 cycles
per second, the established p-r-f of the set.

This important frequency of repetition
is usually established in the first stage of ‘the

synchronizer,

Then, after a recurrent wave has been
generated, the several stages following are
used to intentionally distort and reshape the
waveform. The duration of the radar pulse
is usually established in these later stages
of the synchronizer.

TYPES OF SYNCHRONIZERS

Radar synchronizers or timers differ
mainly in the methods of originating or
establishing the pulse recurrence frequency
or p-r-f. A resist~
ance-tuned audio os-
cillator, multivibra-
tor, or similar low-
frequency oscillator
performs this impor-
tant function, usually
in the first stage of
the synchronizer.

Crystals are not
necessary to establish

Other types of bridge-stabilized master
oscillators can be used to produce a sine
wave output.

The frequency of the tuned bridge circuit
determines the operating frequency of the
stage of oscillation, and thus the p-r-f of
the radar set. Once created, the sinusoidal
voltage is applied to a series of distortion
and pulse-shaping stages in the syn-
chronizer to produce a steep-front pulse of
the required duration. The large number:
of such additional stages is one of the pri-
mary disadvantages of a sine-wave oscil-

. lator.

Since the output of the first stage does
not have to be a perfect sine wave but mere-
Iy recurrent at a fixed frequency, a multi-
vibrator can be used to supply oscil-
lations.

A typical assymmetrical multivibrator
(Fig. 5) uses two triodes or, more general-
ly, a double tricde of the 6SN7 type. The
circuit functions in the conventional man-
ner, but both the positive-going and nega-
tive-going wavcforms are utilized. Nog-
mally, the positive-going wave is passed
through appropriate pulse-forming stages
to create 2 pulse of desired duration, The

~
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DIODE ,_\/

LIMITER  oureur

oscillations, because
of the low frequency
of operation. But os-
cillations m st be
stable.

Most stable of
sine-wave oscillators
are those circuits us-
ing bridge stabiliza-
tion. A typical oscil-

DOUBLE ./
DIODE
LIMITER

lator is shown in
Fig. 4, where a buf-
fer amplifier is em-
ployed merely as an
isolating stage. Oscil-
lations are sustained
by plate-grid coup-
ling through a bridge
network consisting of
high-precision resist-
ance and capacitance.
The signal from
plate to ground is re-
duced by this net-
work by an amount
equal to the gain of
the oscillator tube,
thus producing the
required phase shift
of 180 degrees. Neg-

is developed across
the cathode resistor
of the oscillator tube,
maintaining a wave-
form that is essen-
tially sinusoidal.

Fig. 6—Clipping and
D. C. restoration cir-
cuits used in radar.
Both triodes and
diodes may be em-
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negative-going wave may be used as a
“blocking signal” when applied to the
cathode of the indicator oscilloscope. After
passage through a suitable time-delay stage
to synchronize both positive- and negative-
going waves, the latter wave is also used
to trigger the time base of the oscilloscope
and perform a variety of other electronic
switching functions in other components of
the radar sct.

Other types of master oscillators can be
used in the first stage of the synchronizer.
Modifications of the Hartley, Colpitts,
Mcissner, or similar circnits are acceptable
—oproviding some degree of stabilization
15 cmployed.

Some types of master oscillators are ex-
ternally synchronized, by introducing a
waveform of constant and known frequency
to the first stage. This wave may have any
recurrent shape, and may be a harmonic
or sub-harmonic of the desired pulse re-
currence frequency. In some c3ses which
use this means of synchronization, the first
stage functions as an amplifier or buffer
stage. .

The only requirements of the output
waveform of the master oscillator or first
stage of the synchronizer are that the wave
be recurrent and fairly stable in frequency.

SHAPING THE RADAR PULSE

After creation, the recurrent waveform is
applied to a scries of stages which shape
the wave into a voltage pulsec of desired
duration.

There’s no limit to the number or type of
these pulse-forming stages in the syn-
chronizer. They include limiter or clipper
stages, overdriven or distortion amplifers,
peaking circuits, clamping circuits, cathode
followers, and other special clectronic cir-
cuits.

A limiter or clipper is a stage that re-
moves one extremity or the other of an ap-
plied wave (Fig. 6). Limiters are used to
square off waveforms. One or two diodes
are usually used for this purpose, but tri-
ode circuits can also be employed. The
“shearing off” action of the limiter is appli-
cable to all kinds of wave shapes, With
such a stage, rectangular pulses can be
shaped from high-amplitude peaked waves.

Another form of limiting is the over-
driver amplifier, employing a combination
of saturation limiting and cut-off limiting
(Fig. 6). During positive swings of the in-
put voltage, the high-value grid resistor
limits the grid voltage essentially to zero.
During the negative input swing, the ampli-
tude of the input voltage is sufficiently high
to hold the grid beyond cut-off on the tube’s
characteristic curve for the greater part
of the negative swing.

Distortion circuits are usually simple
combinations of resistance and capacitarnce,
the two having a high time constant with
relation to the applied frequency. Such
Stages noticeably affect all waveforms
other than pure sine waves. Thus, when a
square wave of voltage is applied to a dis-
tortion circuit, the output waveform resem-
bles a peaked or jagged wave—since the
RC circuit tends to oppose voltage changes
of any considerable frequency. Such a stage
is also known as a differentiating circuit,
(Fig. 6.) ‘

Clamping circuits—sometimes called D.C,
restorers—are used to hold either ampli-
tude extreme of a waveform to a given
reference level of potential (Fig. 6). The
simplest type of clampihg circuit utilizes a
diode., But a variety of circuit arrange-
ments may be used to hold. a signal at any
given reference level above or below
ground.

(Continued on following page)
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A background of Performance -over 50 years - is the inside story of the popularity th&F
has brought leadership to Thordarsen transformers.

Consumer acceptance will continue because Thordarson research and dgsign engineers are-
never sctisfied just keeping abreast of the times. These men are conhn.ua"y aveloping
many fransformer components which are instrumentol in the production of new and
better pedforming devices and equipment for the electronics industry.

Thordarson's well-tested methods of sales promotion and distribution will continue their
[oint task of making Thordarson Transformers, together with complate information on
their applications and use, available to everyene in the field.

500 WEST HURON ST., CHICAGO, ILL.

ELECTRIC MANUFACTURING DIVISION
ORIGINATORS QF TRU-FIDELITY AMPLIFIERS

MACUIRE INDUSTRILS, INCORPORATED

THE “*Quin-TIP-Lets”” MAKE THEIR DEBUT

The electrical industry’s newest, trimmest, slimmest soldering tool—the Ungar light-as-a-
feather Soldering Pencil—now available in your choice of FIVE INTERCI.IANGEABLE
TIPS—cach an entircly different design to solve your particular soldering problems.

Mode! 536—soldering fipsc each Model 539—soldering tips—80¢ each

PURCHASED IN QUANTITIES ONE TO TWELVE

Immediate Delivery—Available at All Our Branch Stores

RADIO ELECTRIC SERVICE COMPANY

701 Arch Street, Philadelphia 6, Penna.

3145 N. Broad St., Phila. 32, Pa. 5133 Market St., Phila. 39, Pa.
513-515 Cooper St., Camden, N. J. 219 W. 8th St., Wilmington 22, Del,
1042 Hamilton St., Allentown, Pa. 9 N, 2nd 8t., Esston, Pa.

ﬂ

1945 . 3 203

[

|



SERVICEMEN'S HEADQUARTERS
FOR QUICK DELIVERY!

We carry a complete line
Standard
Test Equipment
Amplifiers
Recording Devices
Phono-pickups
Microphones
and the hard-to-get equipment yvou
have waited so long to obtain.
Please send us your order or write
us what you need.
We will show our appreciation by
rendering any helpful service to
you.

of

This month’s
specials are
on Weston!

VOLT-OHM
MILLIAMMETER,

Model 697
Mustrated

2400 v

Weston Analyzer
Model 772 type 6

$49.50 net

Weston Tube Checker Model 777

$49.50 net
Consult us on your many sound prob.
lems and reqiirements. Eastimates
and help. cheerfully given. We have
many standard systems now available,
for immediate delivery. Priced from
$100.00 up, complete with tubes,

JACK GREENE

78 CORTLANDT ST. NEW YORK., N. Y.

[KELNOR

electzéc SOLDERING IRONS

PATENTS
GRANTED,
APP, FOR

AMERICA’S
FINEST LINE
OF LIGHTWEIGHT

ELECTRONIC;
- RADIO AND |
INSTRUMENT

manufacturing and
repairing fields

Easily solders hord-to-reach connections. Cuts j
down fotigue, increoses accuracy. lllustrotion
“obove about one-thitd actual size; weighs 9 ]
 ounces. Ocder from your retailer or jobber. |

T

; KELNOR -MANUFACTURING :cg’&iqeuv '
5 GENERAL QFFICES ( CENTRAL rowin?_xmjr"!mcl‘:m’a' cAuS. ﬂ
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ELEMENTS OF RADAR
(Continued from page 203)

Cathede followers arc impedance-match-
ing stages having less than unity voltage
gam. They are used primarily as isolating
stages, and have no effect on the wave form
applied.

The number and arrangement 6f these
pulse-forming stages in a synchronizer arc
unlimited. A typical arrangement of a
complete radar synchronizer is shown in
the block diagram of Fig. 7, with appro-
priate wave shapes indicated,

Important to remember: The output of

the synclironizer will be a series of recur-
rent, stecp-sided pulses of equal duration.
The repetition frequency or p-r-f will be
the same as the original oscillating frequen-
¢y of the master oscil'ator. And the voltage
amplitude of the radar pulses will be suf-
ficient to modulate the radar transmitter.

Next month the technical operation of
the radar transmitter and antenna systen:
will be considered in Part II of ELE-

- MENTS OF RADAR. 1

| MaASTER surrer |y JOOCOEE L o (08| o | oiooe | o | umirer caruope | ToRADAR
0sc. [ aweL. {TER e [ mimer > anec. [ rouowez )

Fig. 7—Typical synchronizer far radar installation, representod in block-diagram style.

A SERVICEMAN’S SIGNAL TRACER
By W. G. ESLICK

HIS “tracer” was designed to fulfill its

job simply, easily and be one of the most
used instruments in the shop. It uses parts
that are very casy to get; probably most
servicemen have them Iving around.

The “tracer” was designed to trace a
signal (from a broadcast station or signal
generator) from the antenna post to the
speaker of any radio and to locate the faulty
stage or part where ordinary instruments
can locate the final fault. In this case it was
A.C. operated so it could be used on A.C.-
D.C. sets casily without any hum. We
used” what  tubes we had, but.the builder
can use any that fulfills the purpose.

The tracer was designed to have one
stage of R.F. amplification feeding into a
diode detector which feeds into a common
A.F. amplifier. No tube data or layouts
are shown as the builder will have his own
idlfas ‘as to what the finished unit will look
fike.

To operate this tracer, we'll say we have
a radio which oscillates and another which
is weak with tonc distorted and which is
WOIrying us. m

Turn on the switch of the tracer and let
it warm.up. At the same time turn the ra-
dio on. Either have a broadcast station
tuned in or signal oscillator hooked to the

.| set. Turn tracer to R.F., fasten one probe

to the set and touch the other to the anten-
na. Vary the gain control of the tracer till
a signal is heard. Move probe to grid of
first tube—either R.F. or mixer—and if
signal is present, move probe to grid of
next tube which will be the detector in small
TRF sets or mixer or LT, in superhets. In
our test set, we had a signal up to the plate
of the mixer—a 12SA7 here—but no sig-
nal in the grid of the LF., a 12SK7, A

faulty transformer was found. So far we
used only the R.F. end which uses the tracer
as a complete untuned receiver.

On the next set (the one that oscillates)
we set the tracer on R.F. and touched the
cathodes, screen grids of the R.F.-Det.-
I.F’s and at every point where we could
pick up a faint signal, we replaced a hy-pass
condenser. That cured the oscillation but
we still had distorted tone. Now the tracer
is switched to A.F. and the second detec-
tor cathode, screen grid is touched with
the probe to scé if the by-pasces were do-
ing their duty. Thev were O.K. For good
measure we touched the probe to the AVC
line to the controlled tubes to see if -any
audio frequency is present. If there were,
it would mean that an AVC by-pass was
open. After checking the second detector
plate we find a good clean signal but when
we move over to the AF. (a 42 in this
case) we find the signal distorted, so every-
thing points to thc coupling condenser.

Remember we may pick up a signal at
the cathode of an audio stage where the
by-pass condenser is of very small value.
This is O K. if there isn’t any motorboat-
ing, but NEVER should we find a signal on
the screen grid.

Where hum is bad, turn tracer to A.F.
and touch probe to the B plus wires. If
loud hum is heard, we usually have a bad
filter. (In a few cases it may be a shorted
choke or lcakage, but the tracer will locate
the part at fault.) )

Don't expect the tracer to do wonders.
It depends on the user and how it is used.
It will pin the fault down to a stage or
part, where it then may be found by other
means if necessary. This locating saves
hours of hunting with test meters.
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~— TECHNOTES —

s « « . PHILCO SETS
A common complaint on certain types of
Philco sets with a shield on bottom of the
chassis, is fading and/or noise, Take off
the shield and replace the tape on the shield
to insulate it. Solder all four corners se-
curely. The trimounts do not seem to make
good contact in all spots, giving rise to
fading and noise intermittently.
Bi. BUEHRLE, IR,
Ferguson 21, Mo.

«...CONDENSER BREAKDOWN TESTER

I have had some success with the follow-
ing procedure in tracking down faulty coup-
ling and by-pass condcnsers, generally in-
termittent. I have been using an electrolytic
condenser charged across a high-voltage
source as my tester. Each suspected conden-
ser is first unsoldered at one end and the
charged electrolytic condenser is then
placed in pa-allel with it, observing polarity.
The high discharge voltage blows any dec-
fective condenser and puts a speedy end to
the usual “hunting-around method.” This
trick can also be used on other components
such as coils, resistors, etc.

ErLMer Woobs,
Los Angeles, Calif.

{It would not be wise to place a conden-
ser, charged to several hundred volts, across
a low-voltage by-pass or electrolytic con-
denser, as this might lead to a costly job
of replacing condensers that formerly were
in perfect condition! For the samec reason,
it would not be advisable to place so high
a charge on a fine coil winding, for you
might discover that it has suddenly be-
come “open” 1—Editor)

« « « « SAFETY KINK
Here is a swell way to prevent acci-
dental shocks and burns from exposed high-
voltage jacks on panel fronts. Simply insert
about an inch-and-a-half of l4-inch bake-
lite rod fastened into a knob with a set
screw, into the jack. The knobs can be
‘neatly lettered with the designation of the
circuit to which the jack connects. This not
only prevents burns and accidental shocks
but it also serves as a ‘‘delayer”—makes
you stop and think twice before inserting a
- plug into a jack that might prove to be the
wrong one.
RBunr Buenurig, Jr,
Ferguson 21, Mo.

. ... MAJESTIC MODEL 380

Complaint : Rectifier tube G-843 burnt
out. No replacement was available so [
adapted an 0Z4 tube. The socket had to be
replaced with an octal one. The filament

G-84

625\/.

I IIhMCI
A|
Illrv.ACI

section of the power transformer isn't
used. Either or both plates of the rectifier
can be connected. The circuit is changed as
shown in the diagram.
Avrpert MARTIN,
Pittsfield, Mass.

. ... EMERSON U-6-F

A common complaint on this set is “in-
termittent.” If changing the audio and
volume control —coupling condensers —
fails, try changing the two condensers lo-
cated under the band switch with the com-
mon ends connected to the 6A7 cathode.

Goroon V. WEEKS,
= Inverness, Fla.

RADIO-CRAFTY for

@ummmn

This unit fulfills an extremely important
need for general utility portable service
equipment. It has wide range coverage for
both a-c and d-c measurements of voltage,
current measurements on d-c¢ and the popu-
far ranges on resistance.

The UM-3 is designed to clearly indicate
all the functions which aid in the
prevention of application of high
voltages when preparing for cur-
rent or resistance measurements.

Other G-E units for better ser-
wviciig include: Tube Checker
TC-3, Unimeter UM-4, and Oscil-
loscope CRO-3A.

For details write: Electronics
Department, Specialty Divi-
sion, General Electric, Syra-
cusce, New York.

F —
:.flil:‘ J LLEcimg

Electronic Measuring Instruments

HALLICRAFTERS % HALLICRAFTERS

HENRY RADIO

zs delz'verz'ng

HALLICRAFTERS

Henry Radio is delivering:

EC-1A receivers $2950 SX-25 ™ 94.50
S20R ” 60.00 SX-28A * 223.00
S22R 4 74.50 “S36A 2 415.00
S39 A 110.00 PM-23 speakers 15.00

Mail, wire, or phone your order. No restrictions. No priority required.
You can send $5.00 deposit and pay balance COD. You can trade in your
receiver. You can buy on terms. Write for full information. Tell us your

wishes. We will help you get the best receiver for your use and will see

that you are 100% satisfied. We have a complete stock of all amateur
recejvers, transmiteers, parts, etc. Let’s get acquainted. Your inquiries
welcomed.

HENRY RADIO SHOPS

211-215 N. Main St. 2331-35 Westwood Blvd.
Butler, Missouri Los Angeles 25, Calif.
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|AN OUTSTANDING VALUEI tn this kit of
10 Radie Choke Coils, eoch choke is
wound on a ceramic form. Can be
adopted to all types of circuits, Any twe
¢hokes are worth the price of the entire
kit — yet the cost of 10 assorted coils is
only 704§ Shpg. wt. 1 1b.

This and maony other remarkable valves
ore featured In our newest cata.

fogue of radio parts, tubes,

tools ond equipment.

———-

DEeP?. 12-E

- ; RAmazing Opportunities
F’&Sh.’ NOoOw OgPEpg in These
PRACTICAL Money-Making Tradesl

| watch and clock repairing

Learn AtHome @ InYour Sparetime
Prepare for a happy future of pros-
peng security. . .and get a big-pay
OW. Faaciuating, hi hograde
otc\':})eﬂon. You can EiR}F WHILE
YOU LEARN. An excellent 6cld for
part-time work at home.
COMPLETE COURSE in HOROLOGY
A THOROUGH gelf-instroction
training in American and Swiss
watches, clocks. Specialsections
on alarm clock repairs, A new,
ractical LEARN- BY- DOING

-growing field NOW ... big opportunitics . .. don't
delay. Mamup%% b:low for free information. No obligation.

locksmithing and key making

Complete UP-TO-DATE COURSE
How to plek Jocks, de-code, make mas-
fer-keyn, repair, {natall service, ete,
‘INew, sclf-instroction lessons for évery
dy rpnn._hJomo;ov.mcr, carpenter,
it shop, hardware u= dealer, gunsmith, //
BBy LiTRATILEsconsy
atip! on gaar-
anteed :r mgfley back. Wri tgx?ow I
= Freo Details =Mail Coupon Toda yleonag
B NELSON CO., Dept.\aM39,321 S.Wahash, Chicago4,(il, §
§ . Pleascsend me—FREE and withontobligation—ilius- i

trated Buoccess - Catalog containing information about
] the conrse (or courpes) [ have checked below. No salea- B
D menwillcall (] Watch and Clock Repairing. ]
[} O Locksmithing and Key Maklug, []
NAME =
g ADDRESS =
STATE. _
LgllY____ A 14

HALLICRAFTERS

Shipments Being Made
Place Your Order Now

TRENTON RADIO CO.

‘MORGANTOWN, WEST VIRGINIA

From Pye Radio, Inc, in London, comes
news of a new television transmission sys-
tem, introduced there Oct. 31. The new
system utilizes the fraction of a second in
which the scanning beam shifts from the
end of one line to the beginning of the next
to send out pulses whick carry the sound,
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ik ' GERMAN RADAR
(Continued from page 166)

The set consisted of seven separate, de-
mountable components: the transmitter, the
antenna array, the electronic timer or mod-
ulator, the R.F. portion of the receiver,
the quench gencrator and video amplifier
of the receiver, and the indicator unit.

Two triodes were used in the transmit-
ter to give an output power of about 450
watts peak, oscillating at a frequency be-
tween 450 and 550 megacycles,

A superregenerative receiver with auto-
matiC gain stabilization picked up the re-
turning echoes.

The indicator unit consisted of three
cathode ray oscilloscopes. Two tubes with
linear time bases determined the azimuth
and clevation of Allied aircraft under at-
tack, and the third tube gave an indication
of range on a circular time base.

The set was designed to operate at dis-
tances up to five miles, but it was only
practical in tracking our night bombers
within a range of less than two miles.

“SEETAKT” EQUIPMENT

Another use of radar by the Nazis was
for locating the positions and movement of
surface vessels,

The Sectakt (Fig. 8) was one of the
first radar sets developed by Gema. The
coast-watching equipment was in active use
early in 1939, months before the war be-
gan.

The Seetakt was a fixed station, similar
in construction to the Limber type Freya,
And, like the Freya, the entire equipment
was rotated in azimuth during the search
for ship targets.

The Sectakt was always installed on
high ground overlooked the water area to
be scanned. At an elevation of about 500
feet, this set could detect and locate surface
vessels up to a distance of about 30 miles.

The transmitter of the Seetakt had very
poor efficiency, with a peak output power
of less than 15 kilowatts. The electronic
timer was significant, however, in that it
required only two stages to produce the
modulator or control pulse. The set op-
crated at a frequency between 350 and 390
megacycles.

A variation of the Seetakt was a consid-

erably larger model (Fig. 9), having most
of the same technical characteristics but
employing a slightly diffcrent antenna ar-
rangement, '

Other types of radar werc also ysed by
the Germans for coast-watching activities.
Prior to the Allied invasion of France, it
was not uncommeoen for the Nazis to use any
of the various types and classes of radar
glong the English channel and the North

ea.

WURZBURG EQUIPMENT

The most accurate and efficient radar
equipment ever designed by the Germans
was the Wiirzburg—with its many types
and variations, Developed principally to
direct the fire of anti-aircraft (Flak) guns,
the sets were so popular that they were
soon used to detect close-range attacking
aircraft, to control searchlights and to lo.
cate surface vesscls. The equipment was
often used in conjunction with the Freya for
aircraft height finding, and as a stand-by
for ground control of aircraft interception.

The last model of the Wiirzburg—shown
in Fig. 10—was put into use late in 1942,

A small, rotating dipole was situated
at the focal point of a 10-foot parabolic re-
flector, resulting in an extremely narrow
beam of radiation. The power output of
the transmitter was about 10 kilowatts peak,
and operated on any of several frequen-
cies between 550 and $90 megacycles, In
the transmitter-receiver unit 75 tubes were
required.

The indicator unit of this set was
cquipped with three cathode-ray oscilla-
scopes giving range, elevation, and azimuth
data. A fourth cathode ray tube was used
for precision range finding.

This mobile set was modified by a larger
parabolic reflector, measuring nearly 25 feet
in diameter, for fixed instaliations.

The so-called Giant Wiirzburg (Fig.-I})
had’ the same technical characteristics as
the smaller- models, and was used mainly
for accurate ground control of aircraft in-
terception. This 13-ton set was also used
to detect shipping along certain parts of
the English Channel.

Fig.11—Giant WURZ.
BURG, climax of Nazi
development in radar.
The big set had a re-
Aector of wire mesh
nearly 25 feet in di-
ameter, and was used
for detection of both
sir and surface’ craft,
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POWER QUTPUT STAGES
(Continued from page 173) HA HEADQUARTERS Fon

Equipment and Information

At 4000 ohms:
X = 6.28 X 4000 x 0015 = 37.68 ohms

Making the assumption that the voice coil
inductance is the value indicated at 400

cycles, and that the L value remains con- N
-stant, it can be seen that the p.ate load for (o] ervice

the tube would hecome highly inductive
were it not for the presence of the shunt to HAMS throughout the
condenser across the plate load, which de- U.S. and Canada.

creases in impedance valuc as the frequency -
is raised. Assuming a 20-to-1 turns ratio, at
4000 cycles the reflected inductive reactance

L
in olims would be 400 X 378 or 15072 complete LII“IC

1 . ;
s "
ohms. When X. equals X., resonance is .
obtained. If X. equals 15,072 ohms and the of nationally famous nREAM SET

Get Started on Your

value of C is .006 mfd., at what frequency Radico and Electronic
will rcsonance be obtained? Parts and Equipment. T nAv '
159,184 ' o 4
fe—= ———— — 1760 approx. T l
15,072 X .006 hqusands OF tems We have all the component
i x : X in stock right now . . . parts andd equipment ahndh our
is would result. in a resonant boost tei HAM epartment, which s
around 1760 cycles. If the limits of opera- , o e well | e by Engincers, will gladly
tion of the stage are 80 to 5,000 cycles, the nown brand ot Lompon- help you with your problems.
mean frequency would be ent Parts and Equipment. Write, ‘phone, or visit us today.
5000--80 ° Wri — Bulleti :
—_ 4 80 = 2540 cycles FREE vaiu':s ::(}i!p'f:‘r R:udrioc::ie élec:"t!.\:t::nscgrz:ﬁne::":::g"::nr;
Equipmant.

By putting the resonant “hump” at 2540 { &
cycles and using enough resistance in the Radlo pr0d”ctsales company
circuit to give a broad resonant peak instead 1 ’

of a shgrpTresonance, the fidelity can be 238 WEST 15TH STREET

improved. The plate resistance of the tube

is effectively in shunt with the primary of LOS ANGELES 15, CALIFORNIA Pitosnecti7S 7l

T, since the B supply has low impedance in

the operating range. By using a low resist-
ance tube such as a 2A3, the damping will be made even greater.

Resonances will then be reduced and the output circuit will be (
lincar to a greater extent.
PUSH.PULL OUTPUT CIRCUITS :
Using a pushpull circuit, the voltage excitation on the output k
tube grids, grid to grid, will be twice the voltage excitation on | |
a single grid, so that additional gain is necessary in the voltage | S 'Rfmcaf;)p'-: FOR RADIO AND
amplifier to drive the output tubes. Lower hum and distortion b o 113 1o 680 vain, 50, ELECTRONIC APPLICATIONS
are obtained with the pushpull arrangement, and there is no need | S, Teo” ot Wiale g
for cathode circuit resistor by-passing. The value_of R2 may be | | SN ot o ONAN ELECTRIC GENERATING
70 ohms instead of 140 ohms. This is shown in Fig. 2. ! BERE P S i PLANTS supply reliable, econom-

The plate load for the tubes plate-to-plate, in this case, may be | BN Guis e duaf valtage chd ical electrical service for. electron-
made 3000 ohms, instead of 4000 ohms. Using the 2000-0hm load | | seedal jeagiancy. fyeos, ics and television applications as
we find that we can get an output of 2.2 watts with 3.5% second- well as for scores of general uses.
harmonic distortion (which is important i a single ended stage) . O e Driven by Onan-built, 4-cyele gasa-
and the third harmonic distortion is 8.5% with the 2000-0hm load. i lime o iaes i Mese: prisien ENE are
We can stand the higher third harmonic in the single ended stage, & singdle s, copprERlETicn @l
particularly since the shunt 006 mid. condenser will getrid of stufly cons"’_ucﬁo“ Suitable for
many of -the harmonics. The reactance of this condenser at a mobile, stationary o
harmonic frequency will be less than it is at a fundamental fre- Sorrlie ary or emergency
quency. In the pushpull stage, because of the even order harmonic (K5
cancellation, we can use a circuit condition that will limit the
production of odd harmonics and balance out the even harmonics in
the core of the output transformer. With a 1500-¢hm load per
plate we get 10% second harmonic and 4% third harmonic dutput,
Reduction of third-harmonic output from 85% to 4% is wel
worth while.

Transformer input is shown in Fig. 2, but the driver might be
a phase inverter. Triodes will not tolerate as high input lmpe(lapce
as pentodes, so work better with transformer mput, while resist-
ance coupling inverters may be used with pentode tubes. Triodes
or pentodes operating on higher plate voltages could be used, since
the pushpull circuit is basic. When using triodes, however, maxi-
mum undistorted power output is obtained for a plate load about
twice the tube plate resistance, while for pentode and beam power
tubes the plate load is made a fraction of the plate resistance. In
the case of the 25L6, having a 10,000-ohm plate resistance and
Joad of 2000 ohms, the fraction is one fifth. Using a 2A3 with a
plate resistance of 800 ohms, the recommended plate load is 2500
ohms, or about 3 times Rp, while the 45°using & 4600-ohm load fer
an Rp of 1700 has a ratio of 4600:1700 or about 2.7,
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Vodel shown is from

C serics; 2000 to

3500 watts: powered

by Onan.built, two-

cylinder, water-<ooled
ngine.

D. W. ONAN

2422 Royalston Avenue
Minneapolis 5 Minmn,




COLOR CODE and
OHMS LAW CALCULATOR

Burstein-Applebee of Kansas City
‘offers you. this great convenience
FREE. Easy to work. Solves many
problems in a jilfy. FREE to radio
men, electronic eagineers and others
§n the business. Attach coupon to
your letterhead, 1

MAIL COUPON NOW [ 3=/
TBURSTEINAPPLEBEE CO,
1012 McGEE, KANSAS CITY 6, 'MO.

Send me FREE Color Code and Ohms Law Cal-
culator slong with latest catalog.

lom - ;
2 STATE CONNECTION IN INDUSYRY

NAME
ADDRESS
TOWN

‘ A Beter Selection from

LAKE!
RADIO
cabinets &

parts

Portable Phonograph
case, of al a:nble
. In_handsome
menmerelu- finish.
E-h‘::l d:'mrnslon': 1814~ Ionz,ulid'awlg;.eﬂl/v high,
® blank motor board. As Ilustrated abov
apeciatly priced at . . , . Bad 4 F10s $6.95

Also bisnk table cabinets of walnut vencer In the
n;nlowlnz S1Z€8. with speaker opening on left front
slde:

de: (Note: 7 nas conter speaker grill.
71 — @815° L H x & $1.98
22 ~1014" L x 83 M x B8 $2.73
13 =233/~ ® 1"' H x &L4" D $3.25
7'—107“' Lx? x 5 o $2,850
8 —17 L 9” Hx 934" D %34.50
8 —21” L % 034" H x 1012 D 35,50
*Sptaker Opening In center of front alde. Cabinets
:nllli\l- tn [vory color and Swedish Modern. Writo
or prices.

POWER TRANSFORMERS

W rower Prametormert 2. 0™ §2 45

of B Tube—8.3V at 3
#ower Vransformer ...

7, 8
70 Mn
All types of radio cabinets and parta

are availabie st Lake's lower prices.
A larpo stock Is'iisted In our catslog.

SERVICEMEN—RETAILERS
Join our customer ligt today.

Write for our NEW, 12 page,
iiustrared, nl’cboran‘_cmloul
Dept. €

LAKE RADIO SALES CO.

615 W. Randolph Street, Chicago 6, [l

Get Sarted in Radio

_.~.-+=—..—"E-i= 10 “HOW-TO0-DO-IT" BOOKS

Cet a solld foundation in radio by
meana of thear 10c timely text books.
Eech clearly written, profusely 11lus.

« contains over 15,000 .
You'll be ama: a
informatton packed in 3
books. Excellent for referenco—tdeal
for feal llbrary. Your money
back if Dot satisficd.

5 BOOKS for 50¢
10 BOOKS for $1.00

tlona ad| Torma;
No. c—raewsl!rg i .v.'r..g

Mo. 2—How T e The With Radio
Most Pooutar All-Wave 1  No. T—How To Read Radio
and 2 be R Diagrams

scoivers
©. S_Alternating ‘Current No. 8—Radio for Beginners
for Beginnera

N Ne. 98§ le Electrical -

No. 4—-:?! Abodut Aerials % rlmoth:. < =

No. 8—Beginners’ Radio Dic- No. 16—Television

Remit by check or money ordan—n.-g.nnn. letter it you
TR

scnd cash or sta: -
RADIO PUBLICATIONS, 25D West B'way, ‘Mow York [0}
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WORLD-WIDE STATION LIST
(Continued from page 180)

Frequency and Schedule

Location Station  Frequency and Schedule Location Station
Leopoldville OTC11.720 6 to 7:30 am 11:30 2
BELGIUM Aue qnd Bonrh
Brussels 11.645 evenings about Seas beam, 11:30
7:830 pm am to 12:46 pm
Brussels 11.7856 5:30 to 6 pm; B to Chungking XGOY 9,646 East Asia ang
8:16 pm South Seas beam
IIOB{Ii‘\‘I‘!.AIS 19.845 §:30 to 6:30 am §:36 to 8:40 am:
La Paz CP5 6.206 5:15 to 9:46 pm E:::n}‘ '}T4e;lmtﬁ
BORNEO 10:40 am; Euro-
Balikpapan 9.120 5 to 6 pm pean beam, 10:45
BRAZIL to 11:8¢ Bn;. Fast
Rlo de Janelro ZYCH 9.610 eyenings till mid- Asia  and South
nig I
§=o go .‘l’anegro l;l;ﬁ lgggg 3 to $:30 pm f:iobleza-r:é D:;Il.uo
o e Janeiro | evenings M
Rio"de Janeiro PRL811720 9:30 to §:55 pm: Chungklng  XGOA 9.780 11:30 pm to 1245
' off gnmrday: and :m: 4:30 to 7:15
Sundays . m
Rlo de Janeiro  PST12,080 6 to 7 pm Chungking  XGOY11.900 Allicd Forees in
BRITISH GUIANA Far East beam, 7
Georgetown ZFY 6.000 2:45 to 7:15 pm 1o 8 pm; Asia-Aus-
BRITISH WEST INDIES tralia-New Zealand
ZQI1 4700 4 to 6:30 pm beam, 6 to 5:30
Jamalica VYRR4 11.6956 heard at 10 am am; East Russian
VRR6 15.620 beam. 5:30 to. 6
BUSI.GARIA ] zmt: -éagam beam,
ofia 5 n 11 pm 0 6:80 am
CANADA oLl Kwelyang XPSA 2.010 heard 9:30 to11:15
Edmonton- VESAl 6.006 11 pm to 1 am bm; alag 8 to 8 am
Edmonton CJCA 9,540 9:33 am to 11 pm g:‘“gh" XGRS 11.690 10:15 to 11:80 am
Montreal CFCX 6.005 Sundays, 6:30 am OLaonqhal XMHA11.847 8 to 9 am Z
to 11 pm; Monday || COLOMBIA )
to Saturday, 5:45 Armenia HJFH 4.880 heard at 9:30 pm
am to 11 pm Barranquitla  HJAB 4,786 G to 10:56 pm
Mentreal CBFX 9.360 6:30 am to. 10:30 g°9°’° HJCA 4.855 evenings
pm ogota HJCO 4.965 evenings
Montreal CBFX 9.630 Evenings till 11:06 Bogota HJCX §.018 heard at 10:55 pm
pm 8ogota HJCD €.160 heard at 10:50 pm
Montreal CHOL 11,730 g:uropean beam, Bogota HJCT 6.198 cvenings till 10:30
:16 to 6 pm pm
Montreal  CBFZ15.190 4 Cartagena  HJAP 4.9% 9.am to 1 pm; 7 to
Montrea MTA 15.220 an beam, 6 pm
f,‘,’,“{.'?es ,,,l,’, Cartagena HJAE 4.965 heard at 7:30 pm
Toronto CFRX 6.070 Sundays, 8 am to Medellin HJDE 6.145 4 to 10:30 pm
ll.pm; Mondny to C?STA RICA
Friday, 6:30 am to an Jose TiPG 9.616 8 to 11:30 pm
11 :04 m: Sature .
days. 6150 am ta (| Comagusy  COJK 8665
11:45 pm Havana COCD 6.130 9 am to 10 pm
Vancouver CBRX 6.160 Havana COCW 6.330 7 am to 10 pm
Verchares CBFW 6.090 Havana COCL 17.053
Verchares CBFY 11,708 10 to 11 am Havana 7.100 heard at 8:30 pm
Winnipeg CJRO 6.160 9 to 11 pm Havana COCG 7.190 heard afternoons
Winnipeg CKRX11.720 Havana COCO 8696 7 am to 11:30 pin
CEYLON p Havana COCQ 8.830 4:30 am to 12:30
Colombo Z0OJ11.810 6§ am to noon am
Colombo Z0OJ 15275 news at 10 pm and Havana COBZ 9.030 7 am to 11 pm
midnight Havana COCX 9.270 heard at midnight
CHILE Havana COBC 9.365 heard at 5 :30 pm
Santiago CEI18012.000 Iate afternoons Havana COBL 9838 7:15 am to 11 pm
CHINA Havana COX11.616 11 am to 11 pm
Chungking  XGOY 6,140 6:30 to 10:30 am Hevana CMCY 11.680 afternoons and eve-
Chungking XGEA 6.180 fem announcer at nings
~ 7:80 and 10:30 am Havana COCY 11.740 afternoons
Chungking XGOY 7163 East Asia and Havana 12.270 evenings
South Seas beam, Havana CMAS15.606 6:45 to 7:30 pm
6:36 to 8:40 am; Santa Clara  COH| 6.456 8 am to 1 am
orth American Santiago COKG 9.960 6:30 am to 10 pm
beam, 8:45 to 10:40 CURACAO
Do me poh oD | Willemstad  Pive 4355 3 to 4:30 pm
. 1 m: -
boam. 10:46 to || e aVKIA
i :ruqu 8t§§: Ggég él pn; to 12:456 am
rague 9. to m
DOMINICAN E
REPUBLIC
Cludad Trulillo HIIN 6.243 evenings
Ciudad Trujille HIIZ 6.315 4 to 9:30 pm
Santiago HI2A 7,080 10 am to 1:8¢ pma;

oscillatingl”
Suggeated by: Alvin Kolodzeske, Manitowoe, Wis.

RADIO-CRAFT

Cludad Trujillo HI2G 9.130
Ciudad Trujillo HI3X12.110

© 4330 to 8:30 pm
heard at 9 pm
11 am to 1:30 pm;

b to 9:30 pm
ECUADOR P
Ciudad Cuenca -
HCSEH 3.935 6 to 10:30 pm
guifn CJB 6.240 evenings
uito HCIBF 7.160
Quito HCJB 9.968 afterncons and
. <venings
Quito HCJB12.445 afternoons and
evenings
guifo 2 HDD 13.000 2:45 to 3:30 am
uito HCJB15.110 morn ings and
afternoons
EGYPT
Cairo JCPA 7.190 10:30 pm to mid-
night; 2 to 3 am
EL SALVADOR
San Salvador  YSO 7.815
San Salvador -YPSA10.400 evenings
ENGLAND
London GRC 2880
London GRB 6.010
London GWS 6.085 European beam, 11
pm to 2:46 am
London GSA 6:060
London GRR 6.070

fo
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QENERAT. ELECTRIC, A.C. Voltmeter, 0 to 150 Volts,
AOz2. ig” Bush’ mounting. Shlp. weight 2 Inha.

VOUHFIICE............... ........ -
G

i .C. 1@

no changes. For the lbo—lg‘lw& TANge., A& current

transformer 18 necessary. Shipplng wei t 2 lbs.

ITEM NO. 164

vouu ﬂucs..... ....... . .
Ammeter, 50 25-0- 25-50. type 531,

e {i smnnmg weight 1 b 501

Youn Pl'llcl ..... R EER LT

ULTRA MAGNET

LIFTS MORt THAN 20 TIMES
5 OWN WRIGNT

I.ITTLI QIANT MAGNKT
Lifts 5 1bs, esslly. We!Rhs 4 oz,
ALNICO n

stesl. Compiets with keeper. World's

nnd hundreda of excellent uses tor
a high auality rermanent mamnet.

kulurcl 1% = 134" Bnip, Wt.

e o, 180 $

YOUR PRICK e l '50

ReRular telephone trans.

mitters taken from a large

ulephono -ubply com-

Work

E.:lvectly on 2 dry celll
on P.A.

tems, call lv'tnms. lnter-

awn radlo or s conce-led

dictaphone plck-up, Use.

ful replacements oh hat-

Iﬂ"-op?lrlted rural tele-

hone lines

SE ARE GENUINE
ESTERN

9, BY KELLOGG. WEST:
STROMBBRG-CARLSON. excellent In

ELECTRIC

nvmnr}ce and cperation. romarkable value an
ons seldom offered in these Ll.me- Shlp, Wt 1 lbso
ITEM No. 160

YOUR PRICE . ..corvrenesvnsseence -

hMAZ!NG BLAGK LIGHT!!

Powarful 250-Watt Ultra-Violet Source
The best and most Dractical
source of ultrm-violeg lln'm for
genera] experimental and_enter-
tainment use. Makes all flugres.
cent substances brilliantiy J&mi.
hescent. Mo transformers of any
kind needed. FIt8 any lu"i)dlr(l
-

Bulb on

ITEM
youm PRICI savas 0

WESTERN ELECTRIC BREAST MIKE

is & Hght-welghi air-
m’r?'r.'nrb‘on micropbone, It welkhs

onl, 1b.

nﬁ iks comes wll.h bLreastolats
mountin® and has -ll swival.
ink adjustment so that it can be
adjusted to Any desired vo-lllon
There are 2 ‘woven straps;
goes _aroun fieck, the lh!l'

roent.
This ol“llnnt mike €an bs
84apled for home broddcasting or
brivate communicstion systems.
dismounting breastpiata. it can he
useq &8 gask mike.
mes complet® with

°.1. =
rord and hard rubber niug. Plnlnhuﬂ In -In.nndllod
plate, non-rustable. Shipping weight. 3 lba.

ITEM NO. 133 $2.55

YOUR PRICE << ccvccoereercscsnnsns

WATTHOUR METER

if Completely overhauled and
resdy fc mmediate service.

2 wires from
2 wires o the load. Sturd.
in  heav
. B14%

nmﬁ or O\her
make. " Sho, Wt 1

1TEM NO. 33
YOUR PRICE ..

(T LI LTI YT I T I
39
:
2
]
»
»
o
E]
-
L]
-
“
-
-
Q
Q

HUDSON SPECIALTIES Co.
40 West Broadway, Doot. RC-12-45. New York 7. N. Y,

I have circled below the numbnr. of the items I’ m
ordering. My mn nmlt‘l of 8. ... {n
<lude -Mrml charke is _anclosed (NO ©.0.0
ORDERS UNL!S. ACCOMPANIED WITH A DEPOBIT.)
OR my deposit of 8...:.. is enclosad lzow.

ired). hID order G.0.D. for balance, NO €.0.D.
(New .U. 8. stambpa,

N Trem: e, yanted! 163, _164, 1685, 189,
80. 87, 152." 33

AQBIEEE o .o oqesson sesciisscssnsrnnnsane
Flease Print Claarly

CItY cccevvvsrirnnncsccsacses BUALD s0r.0snnns

(I T T Y R LY E YT T F e ¥} L

Location Station Frgguancf and Schedule

London GWM  6.090

Lendon GSL 6.110 North American
beam, 9:15 to 11:45
pm

London GWA 6.126

Lendon GRW  6.160 Central American

beam, 7 to 10:30
pm ; South Ameri-
can beam, 7 to
9:16 pm

London GWK 6.166

London GRQ 6.180 European beam,
12:80 to 2:456 am;
4:30 to 65:30 pm;
African beam,

. 12:30 to 12:46 am;
1to 1:16 am; 1:30
to 1:46 am; 2 to

(2]
b
z

6.196
7.066 African beam, 11
Pm to 12:30 am ; 4
to 6:30 pm; Medl-
terrean’ beam. 11
pm. to 3:30 to 6
pm; Italian beam,
11 pm to 2 am:; 1
to 6:30 pm
London GRM 7,120 Australian beam,
midnight to 10:46
am; New Zealand
beam, midnight to
10:46 am
London GRT 17.150 European beam,
11:80 pm to 2 am;
b to 7:30 am:
10:16 am to noon;
12:30 to 4 pm
London 2 GRK  17.186
London 6WL 17205 African beam, 2 to
8:30 pm ; European
beam, & to 7:46

London
London

o
o
w

4 pm

London ©5SW 7230 Australian beam,
11 pm to 2:46 am

London GWI 7250

London 65U 7260 North American
beam 4:156 to
11:46 pm

London GWN 7280 European beam,
midnight to 12:30

* am;1to 2:16 am;

5 t.o 7:30 am; 10
to 11 am; noon to
1: 40 pm; 2 to 6130

London GRJ  7.320 Rear East beam,
11 pm to midnight ;
South American
beam,- 6 to 10:30
pm: Italian beam,
11 pm to midnight.

London SRl 9410 African beam,
12:80 to 2:80 am;
6:30 to T:46 am;
10:30 am to 1 pm;
2:30 to 5:80 pm;
European beam,
12:30 to 2:46 am;
6 to 7:456 am;
10:15 am to 4 pm;
4:30 to 6:30 pm

London GWF 9,490 -

London ©SB  9.510 Near East beam, 11
pm to 1:16 am:
12:30 to 4 pm:
South American
beam, 4 to_ 9:46
pm; ltalian beam,
midnight to 8 am;
12:80 to 4 pm

London 6wWJ 0526 Near and Middle
East beams, 11:46
pm to midnight;
8:30 to 4. pm;
African beam, 3:30
to 4 pm: Euro-
pean beam, 11:80
pm to 1:45 am; 6
to 8 am: 10:16 to
11:30 am; noon to
4 pm

CORRECTION

In the diagram of a two-tube phono am-
plifier on page 788 of the September issue,
two dots have run together in printing.
This connects the filament of the 45 tube,
which is the high-voltage element, to
ground. Such a connecticn would effective-
1y short out the high-voltage supply, and
the amplifier would not work if left on teo
long, the 45 would also be damaged.

Our thanks are due to Mr. E. Delphia
of Mt, Vernon, N. Y., who was the first of
a number of our readers to call this to our

attention.
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Radiomen’s MHeadquarters
BUFFALO RADIO SUPPLY
219-221 Genesee St., Dept. C
Buffalo 3, N. Y.

All Kinds of Radio Tubes in
Stock at Best Wholesale Prices

Mail in your orders for all types needed,
not just the critical numbers, and we'll try
to fill them completely ! ! !

Bargaing {n Wire: No. 18 POSJ 2 conductor parallel
rubber Zipcord, black or brown, 250° .00,
No. 18 FF (fixture wire}, 1000’ or 2000’ spooh, $6.95
per M; No. 18 S8V, round rubber covered double wire
for electric drills, wash machines. etc.. 230° for $5.95;.
No. 18 single -conductor stranded with up\m &lass
5000V, lnsulauon, per foot. $.02; No. 18 PO brown
rayon corered paralicl lampeord, 250° spool, $4.50.
All kinds of hool-up wire In stock.

Replace broken radio plugs with new bakelite Plugs
or caps, 10¢ for $2.00.

27 most popular esst. radio dial belts in metal cab-
inet with belt book, $3.75.

Uclversal Microphone Co. high grade Model W sensi-
tive singie-bution Carb microphone with diagrams
for yse included. oply 32.35: 8 Pole double throw
sllde switches, $.15; H.lshcal. quality Stromberg Carl-
son input and output Push-Puylls_in single brown
crackle cage (for 6176, 6V6, otc.), $1.20.

SPEAKER SPECIALS—P. Magnet Dynamics—2%”
—$1.45: 4"—8§1.45; 5"-—8$1.25: 6"—$L.75% 8"-—% 953
10°$595; 12" (21 oz mugnet)—$7.95. Eleciro
dynamics—4”, 5, or 6"—$§1.50.

92" highest grade standard tyDe B scction car aerials,
with low-loss lead—S§2.95.

115 V., 6¢ eycle. Bal! Shell Power Transformera at
prlcel you can't

or 5 Tube Sets, 8.)0\’ 40 MA. HT., 5V

Fl.l and ollhsr 6.3 or 2.5 FIL . ...é‘.,.....lu.qo

6 or 6 Tube Bets, 650V, 45 MA.

and_sither 6.3 or 2.5 Fil. .. . L3
6 or 7 Tubo Bets, 675V, 50 MA.

and elther 6.3 or 2.5 Fil. = 1.70
7 or 8 Tube Bets, TUOV. 70 M

nnd elther 4 6.3 or two 2.5 Fil. . 2.06
9 1o 11 Tube Sets, 700V, 100 MA.

and alther @ 6.3 or two 2.5 Fil . 275

Fllter (Rlokcs. Cadmium P!nted Straps, 2¢ Mount-
ing, 200, 300, 400 or 500 ohms ......e.,...

AUDIO TRANSFORMERS 1 Phta to Bingle GHd.

8.6 Plate to Push-Pull Grids, 8:1, 3.49;
Unlwrnl Outpul ‘Tapped for Varlous Impedances,
279 Single or Double Button Mike Trans(ormera,

9.,

High Grade Shure Crystal Plckups—S$3.75

Condensers guaranteed 1 Year. Prices in Lots of 10,
sither 1 type or asst. 100 Mfd, 25V—.85; 50 Mrd.

—.30; 25 Mrd. 25V—20; 10f10 Mrd, 450V—.45; 20
Mid, 150v—.2o 16 Mfd. 450¥—.40; 12 Mrd, 150V
115710 Mrd, 450V—.27; 10 Mrd, 50Y—.15; 8 Mfd.
23; .25 Mtd, GDOV—l .1 Mtd, ¢00V—.10;
GMV—.Oﬂ' .02 600V—.08: .01 Mfgd,
0V—.08; .008 Mrd, SOOV— 05. .005 and all smaller
capacitiss in 600V rating~—-.07 each: 100 asat. now but
ﬂ -dated condeusers, no guerantes, GVerage 5 pounds

Bullet Crystal Mikes—$5.45, Bullet Dynamic Mikes
7.45. Free Stroboscobe with each order while
supply lasts. Send for our tsst oQuipment catalog.

LOWEST PRICES ® COMPLETE STOCKS
FAST SERVICE
STANDARD MERCHANDISE!

Amazing Electric Switch

ELECTRIC SWITCH OF A THOUSAND USES.

MILLIONS NOW IN USE.

Turn on your porch light whu
you open the door—sound
alarm when the mail fs put In
box—shut off the water
when the tank gets full, lhesa
and many other services are
performed with this smazing
ewiteh. Shipped with an instruction sheet showing more
l.han 40 iliustrated uges for this device, at the bargain price
f $1.00 postpaid.

E_LEGTROHIG PRODUCTS CO. St. Charles 1, IiEnois

RADIO SERVICEMEN:
RADIO PARTS--TUBES

BARGAIN PRICFS—NO PRIORITIES

3 v
Write Todav lar Bardain lull-(i:
RADIO DISTRIBUTING CO.. Pasadena 18, Callf.
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\.—==2 New 7 Volume Set on

EI.EC'I'IIICI“

HERE'S a valuable book of 150 Electrical and Radio wiring
diagrams with charts and instructions. Practical inl‘orma-
tion you Deed towinsecuri and promotion. It’s yours
eerely for exnmmln my =Volume Set on ’rplied Prac=
tical Electri ’a free trial. This 7-Volume Set
RS Evb {YTHI G ELECTRICAL from HOUSEX
WIRING to ADVANC D AC-DC MOTORS end EQUIP-
MINT. Thouaands of m ms and photos , . . Written s
tboth ‘‘beginners™ and *‘old-timers’’ can ly understand.

i DAY’S FREE TRIAL vt 20 ¥ RS
tpnid, for 7-day’s FREE examination. 1'll alao send you
l.he lgkbﬁ book of 160 Shop Printas which you are to keep as

my gift regardless of whether ©r not yois
roturn the 7-book set. (Nosalesman willeall »

5"10' LA ofter l.lmued—Send Coupon Nowl

ER-JUST A
FREE Cl]UPl]N NEQUEST 70 SEE BOOKS

§ Kb o AL

twrh the
boo k. t
' aqfromk ;;‘-‘ng d:" lnF no”lﬂnf or p-y ss with-n ‘I d-yl
untll l21 is p-id or 1 mmd tha aump ice of
19.76, One year FREE C ] Bul-
otina includod.

NAME.
ADDRESS

110 Zone
Ch k h it t to save $1. 25 by Pll)' the postman
] D Yt.ih:cm uéilm'o‘}usr;elson Eahvery -4£y oxamina- |
on and

SIGNAL CORPS
TELEGRAPII KEY_

Genuine U, 8, Signal Corps key with switch
to close contacts, polished durable enameled
metal base mounted on & bakelite base, key
lever is nickel-plated brass-silver $ 29
contacts ; packed in new, original

boxes. Ship. weight, 1 Ib. 10 for $11.00

Army-Navy Type Headphones
Moisture-proef, sensitive and Type HB.33
durable. Extra heavy-duty
bakelite c¢ap. Soft rubber
cushions included, bi-polar
magnet, 8000 ohms. Furnished
with cord and plug s 95
leather headband.

Ship. weight, 2 Iba.

Order from your lobber. Write for ©
our lllustrated literature featuring
all fypes of radio parts. Dept. D.

ARROW RADIO CO

r —
[ rpeco
PLASTIC PLIERS

@ Weighs 12 cunceslt

® Absolutely shock-proof
nen-magnetic|

® 6,000 volt breckdownl

@ Heat resistonte 240 to 300 deguesl

@ Tensile strangth of moterial, 5000 Ib
per squore inchl|

@ Plck up nuts, screws ond washers without
danger of shorrmgl

® Relocate wiring without du'urblnq mag-
neti¢ fields while equipment is operatingl

DEPT, :C-12
QBERIS ASSOCIATES,P.0.BOX 622, G.(.ANNEX,N.Yj

Radio has a better reputation for trust-
worthiness than newspapers, says Common
Sense. Fifty per cent of persons queried
believed that radio “gives news freer from
prejudice,” while only 17 ner cent thought
the same of the press. Confidence in radio
was expressed by 46 per cent while only
18 per cent would trust the press.
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POSTWAR RADIO SHOP
(Continued from page 171)

ular patrons will be those whose homes are
within strolling distance. You may attract
a clientele from all sections of the com-
mumty if your advertising and your serv-
ice merit some. But before locat-
ing in a factory-worker or foreign-element
section of town, be very certain that suf-
ficient service business exists to justify
the sctting up of a radio shop.

It is of course axiomatic that your
servxce shop be attractive in its appearance.
Nor is this as simple as it may seem. Mr.
Reynolds has planned a typical radio
service emporiumn which he feels will prove
desirable for himself. Because it contains
a number of unusual featurcs we are re-
producing its salient points below.

“The windows of my postwar service
unit will be of the type found frequently
on the Main Streets of larger communities.
The glass will be so constructed that a
passer-by may seemingly be ablte to reach
into the window itself and handle the mer-
chandise displayed thercin. Actually how-
ever, his fingers touch resistant glass when
he attempts-to complete this maneuver,

“] plan to maintain a pair of display
windows, one of which will house service
merchandise such as handie talkies, auto
radios, residential burglar alarms, electron-
ic items for the home, ctc.

“The second window will house a minia-
ture radio service bench with a group of
puppet radic repairmen which can be
worked automatically by strings from
ahove so that an action window display is
perpetually available if desired. This win-
dow will serve as a day-to-day reminder
that my business is radio repairing.

“The doors will open automatically when
an individual or group steps in fromt of
them. This is not unduly difficult nor ex-
pensive and will heighten community in-
terest in my store and its wares,

“The inside of my shop will prove dif-
ferent from many in that the first-floor
interior will be devoted to a display of
recorders, public address systems, head-
phones with adapters, noise-reduction an-
tenna kits, etc.; merchandise which I have
for sale. The service department will be
located on the second floor. I strongly be-
lieve that a two-floor establishment is
desirable.

“By locating the service units ont the
second floor away {from prying eyes the
radiomen do not feel that ‘someone is con-
tinually watching them.’ It matters not
how separated radio repairman and cus-
tomer are. Even if plate glass intervenes, a
sensation of ‘being continually watched’ is
present if the serviceshop is located with-
in coffsumer reach. Admittedly console
radios may have to be carricd upstairs, but
this is a minor deficiency and cannot well
be avoided. A slightly enlarged dumh-
waiter or freight elevator for sets may be
?eséal!e‘d at an expenditure amply justi-

“An intercommunication system will en-
able the receptionist below to talk directly
with radio repairmen above and ascertain
if a particular receiver has or has not as yet
been adequately serviced. I believe that

this arrangement will work out most sat-
isfactorily to all concerned.

“T intend to air-condition the entire es-
tablishment; not only the reception center
beiow but the actual service chambers them-
selves. It is my belief that service rooms
are, in general, either too cold or too hot
to complete set repairs with maximum ef-
ficiency.
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“And I believe that the lighting arrange-
tnerit requires carnest consideration. For
the downstairs or ‘patron section’ I shall
use colored fluorescents for each and every
display case with indirect lighting above
of the ceiling variety.

“Each service bench in the second floor
service section will be equipped not only
with a powerful fluorescent above the bench
proper, but with a bench spotlight at either
side of the bench. This bench light will be
equipped with three-way control varying
the illumination secured from dim to
intense.

“I am particularly interested in adapting
several new scrvice techniques in my post-
war establishment. I intend to gather
around me four associates, each one of
whom will prove a specialist in his own
right. One will confine his servicing efforts
solely to automobile radios, another to
portables, a third to FM and television
models which come in for service at the
present time, and a fourth for all around
general utility.

“It is my opinion that in this fashion
work can be speeded up considerably. At
the same time each and every man on my
staff will be able if necessary to handle any
type of service requirement which arises in
the course of ‘normal servicing routine.
Hence in case of sickness or an emergency
any scrvice associate of mine will be able
to step in and handle the missing partner's
bench chores.

“My service lab will consist of four com-
pletely equipped service benches. Each
bench will be furnished with all service
tools, including a tube tester, set analyzer,
g_complete stock of tubes, and a component

in

“A special bench placed in the center of
the service quarters will house such in-
struments as a cathode-ray oscillograph,
Chanalyst, and other higher-priced units.
When anyone of the staff requires an item
from this bench he will obtain it and return
it to its rightful bench position when the
particular task for which it.was borrowed
has been completed.

“It is my intention to entirely eliminate
house calls after the war save for instal-
lation and maintenance of the television re-
ceivers in the community which will ob-
viously in many instances require home
service,

“It is my intention to establish a ‘zoned’
delivery service whereby set ptcl\ups and
deliveries will be made daily in various sec-
tions of the city. In the morning, for ex-
ample, the North and East side will be

Suggested by: Anonymous, Canton, N. P,
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covered, while the afternoon will find West
and South side inhabitants’ wants attended
to.
“No charge will be made for delivery and
pickup on any transaction which amounts
to $2.00 or more. In instances where the
service charges amount to less than the
$2.00 minimum, a small delivery and pick-
up charge will be made. Through this ar-
rangement I hope to eliminate the need for
“padding” a service fee statement merely
to justify such set pickup and return costs.

“I intend to utilize discharged war vet-
erans entirely as members of my delivery
and pickup staff. They will undoubtedly
prefer out-of-doors actnvnty and will es-
pecially be interested in driving the service
fleet of trucks. With a total of three serv-
ice trucks and one autoglide with basket
for portable pickup and return I believe
that both urban and rural community serv-

ice needs can be handled with maximum
care and efficiency.

“I intend to .establish two distinct classes
of fce-charging systems. A client may
choose to have a radio repaired at a cost
of $200 for the first service hour and
$1.50 per service hour thereafter. Or the
customer may elect to have the radio re-
paired on a flat fee basis of $7.50 or
$10.00, depending upon whether said radio
falls into one of two categones If the set
to undergo service is in the 1925-1933 cate-
gory, the fee will amount to $10.00 but if
in the 1934 through 1941 brackets, the flat
fee charged will be $7.50.

“Summing it up, I believe that by em-
ploying sufficient care in choosing my lo-
cation and in designing my service es-
tablishment attractively yet practically, I
will be able to serve my chosen community
to the satisfaction of all concerned.”

EDITOR'S COMMENT

After reading the glowing account of
thxs most modern of shops, the poor serv-
iceman glances over his own “sloppy
shoppe and vaguely wonders how much
it might cost to refurbish his establishment
to suit the munificent picture. Checking
carefully into this matter we have ar-
rived at the following figures:

Air Conditioning ............... £$1400.00
Special Polarized Windows ..... 1300.00
Showl Gases) < apews s i ama. 8 s 4
Test Equipment, Fixtures & Misc. 5000 00
Supplies & Stock ................
Special  Installations, {Elevator,

G Brr L r it - - - -3 DR SETPEEIY 1000.00
T UCKS] oot « pesosome-oronih one omis] apsbriaind 5000.00
I PRI DR R = gy 300.00
Totall . meses a6 - 2an G4s €XEME $16,500.00

In addition to all this, the weekly up-
keep of such a store and staff would be tre-
mendous in cotnparison with the weekly in-
come, The following figures .are for sal-
aries alone at approximately the prevailing

rate of pay:
Four Servicemen ................ $200.00
Receptionist .........ccveennno... 25.00
Salesmen (3) .....cviiiiinnninn.. 150.00
Truckmen {3) ... .covvrevvennrinns 120.00
Handlers (3) ... ..... ..o cven.. 90.00
Messengers, Handbill Passers, etc. 60.00
Porter and Scrubwoman ......... 60.00
Bookkeeper ......iiiieiiiiiiian 50.00
(O Tl 00 00 -0 mol T eI Crg s 100.00
] NI [ p——— $855.00

This is the weekly layout for salaries
alone. Add to this the monthly rent divided
by four, the phone bill divided by four, the
electric 'bill divided by a like amount, in-
surance, advertising expenses, taxes, cash
layout for stock rotation, etc.

These are all approximate estimates and
are not intended as final figures but merely
to demonstrate that the cash layout and
operating expenses CAN mount up to
quite a sum.

Polarized windows are business-getters,
without doubt, but in a moderate-sized city
the serviceman may have to be content with
a good reputation, which brings the cus-
tomer back again and again, rather than
with spectacular display, more useful in at-
tracting the transient customers of a me-
tropolis.

Prompt pickups and deliveries are an-
other of the things which aid in getting
and keeping satisfied customers, but a fleet
of four delivery trucks would again seem
ambitious. One wonders just where all the
business is going to come from—again as-
suming the set-up is in a moderate-sized

city.
With all due respect to the Armed forces
and their ‘methods of training, it is our
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belief that the training provided in the
various branches of the armed services is
insufficient alone as a basis for preparing
the veteran for a position behind the ser-
vice bench of his own store. We are acting
in the belief that it is better to know the
unadorned picture than to fail in attempting
to materialize a rosy dream. Quite a bit of
other knowledge besides knowing a con-
dénser from a power transformer is re-
quired. This includes a fair knowledge of
business practices, business acumen, un-
derstanding of the principles and value of
advertising, judicious use of these princi-
ples, jobber contacts, deftness coupled with
a knowledge of the various shortcuts, or
general “know-how”’. While stories have
been told of successful busincsses growing
nicely without benefit of business practice
knowledge, these cases are in the minority
rather than the majority.

It is a fairly.good practice to head for
the local Chamber of Commerce for inside
information, as they are, in most cases
honest and impartial. Sometimes, however,
in the interest of serving the town, they
mislead the unwitting, for their enthusiasm
can get the better of them with disastrous
results. On the average, it is far better to
establish yourself in your own home town
or in one with whose conditions and locali-
ties you are familiar, rather than start
from scratch in a place where you are to-
tally unknown.

Surveys are now available, showing how
many radio sets break down yearly Such
estimates, coupled with a fair estimate of
the number of radios in the area in which
the service shop is to be located, give an
idea of the maxmmum business obtainable.

A so-called “specialist” in one type of
radio work might tend to become typed,
much as an actor is typed after playing
a given style of role for several pictures

in succession. He would get the reputation -

and the work of a specialist, while the
average run-of-the-inill jobs (better-paying
in miost cases) would go to the general
serviceman,

It appears that Mr. Reynolds has rele-
gated the service shop to a second-floor
sideline, with the sales department. as his
major income-producer. Perhaps this is just
as well, for with this type of- set-up, and
with a flat service fee of §7.50 being
charged, perhaps at least the sales of ap-
pliances and sets, will prevent this white
elephant from collapsing before it gets
started.

It is, of course, pleasant to dream, but
businesses were never successfully founded
on dreams. Hard-headed; cold, caIculatmg
ideas are needed to put a busmess on a
solid rock foundation rather than just on

the rocks; only gumption and acumen will .

keep it there.
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Attention Servicemen!

Precision Multimeters
Model 832-A
19.00 Net

Power Transformers

300-0-300 70MA 6.3 C.T. 2.0 amp
/ 5.0 3.0 amp Universal Mount

Net 2.79
Universal Outputs 1.00 net

Tobe allotments to dealers
Ken-Rad, Hytron Brands
RME 45 Receivers 166.00 net

Send ten cents for lists

‘Radio Supply Service

220 NORTH AURQRA 8T, ITHACA, NEW YORK

EARTHBOUND

IS THERE a strange, ethereal
mental cord that binds the
consciousness of those departed
from this world with those who
remain? Is psychic phenomena
a farce or fact? Let the Rosi-
crucians (not a religious organ.
ization), reveal the sarisfying
truths about these mysteries of
self to you. Write for free intro-
ductory Sealed Book. Address:
Scribe  O.N.G.
The ROSICRUCIANS
SAN JOSE  (AMORC) CALIFORNIA

Do you need—

BINDING POSTS?

The XL PUSH 'O!‘I‘ wi Iil
Action assures Coni m ﬂm
Quick connection.

Manufactured in All Aluminum Type B
at 12c each.

Aluminum Body, Bakelitea Top Type @)
at 15c each.
Yypes CP or NP BRA SS_STAIN.
LESS STEEL _SP PROVEN
by 240 HR. SALT SPRAY 'I'EST as NON-
CORRUSIVE at 28c¢ each

Manufacturers -na Dulon Liberat

X. L. RADIO LABORATORIES
420 Wost Chicago Ave., Chlcago 10, IIl.

—

RADIO PHONE SET

Dynamic mleroohong and
fraanic feveirert, of Y
Army Sisnasi Corps Specifica;

passed

radios, o
rd head band, and. AVSAPALE RAS. ficronnent. far
¢ T34 icropi ne or

forn (B0l exilat Cast Of Hynamale mit: $14.53 boss pald:

Electronic Products Co., St. Charles 2, 1lI.

BUILD YOUR OWN'

‘Every amateur will be proud to
‘build this household ~necessit
whlch reau.lres no expert knowl-
gemwe on 32 or 110
vogu There's tun in bullding
and profit in ustng this handy
freezer. Baves up to 76%.
PLANS ARE SIMPLE
ese § to 40 cuble foot sizes
bu.llt. of new Or used parta; <
Mall Sl bill or check for complete plans and eataloe,

LEJAY-MFG., 456 LeJay Blig., MINNEAPOLIS §, MINN,

“WONDER"
ELECTRIC BottoN

Most interesting electrieal -

Dlrltun evar_ discoversd. Make

{ own Telephone-Am: Illl-r
Detactiphone. Transmil| our volce or music to dlistant -
rooms. Perform hur\erXn of faseinating experimen u
£o tiny-it can be concealed in dozens ofdpllul Sena
1 now for hiitton and free 5,000 ln.trucmnn
booklet -with - 50 - lilustrated - experiments. SPE
uttons and booklets sent postpsid lor .l

OFFER 6 buf
Write now o
BUCK MFQ. COMPANY Nortk Aurera, {llinels

= 2n

i
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200 FORMULAS T0 SUBBESS

ANY mllllon dotlar firms started
with a single l‘ormmlln for which
they paid a big n Here you
have 500-no less—tried 1es u:d
Tt a

v Ci.ullnrs'

formulas in veur own home to cut

worlbstl,;on to cul. cosis as much as

.
.
.
2
<
s
1
S
¥
N
3
.
X
M
i
R

ult Paving out many dollars in
ts L0 man! u!ncturem wholeaalers.
nnd df}a}lfnﬂ when ¥adu can make the
Ing vour:olf for a few cenls,

!t easv when wvou follow our
-tmple instructions.

66 PAGES. 3200 WDRDS IN TEXT
Send for 'S00 FORMULAS ANO RECIPES'' to-
day. Enclose 25c. thal! aln Ynu won't be ‘asked
for anotheér <ent now ot latér. Sold on a monay-
back guarantee.

NATIONAL PLANS INSTITUTE

P. 0. BOX 28 R. STATION N. Now York 23. N. Y.

AMAZING MYSTERY
BUTTON

Startles Evervbody, W!th |.hls Efectron.

|¢ Button vou can make vour own Tele-
one-—Amplmer—Detnct.thone Attach
U!la button to  Bie of  cardboard—

transmit conversltlun to anothv.-r room.
Music  also  transmitted to distant
places. Most interestine. glectrical 8p-
Kus s N d mnm;_ Bnables you
‘orm  hun re o exoerlment.l

So uny it can_ be mncenled in doz, of piaces. A Pre.
o, | uct. kFllech?Sl %uttmn lncludmz 5000 wom To-

00 @ XD

D'u‘éa( Han 1 . w! 5 trated cxperiments bost-

Elesctronie Produeu Company, Saint Chacles 14, [ilinois

~—MANUFACTURERS §—

ARE YOU )JNTERESTED IN INCREASING YOUR

EXPORT SALES?

We arc BSeckIng additional lines for export rep-

resentation either on - commission basls or can

purchase for our coount Paying you cash in

New York fun We hmdle all correspondencs

Papor work, details. Writse Box T
The RADELMA Company

53 Park Place New York City 7

OPPORTUNITY AD-LETS

Advertisements in this sectlon cost 20 cents a word
for each nsertion. Name, address and initinls must
be included at the above rate. Cash should accom-
pany ail classified adrertisements unless placed by
an sccrediled advertlsing agency. No advertisemant
or less than ten words accepted. Ten percent dis-

uot six 1ssues. twenty percent for twelve issucs.
Ob!ecliunab!c or misleading advertisements not uc-~
copted. Advertisements for January, 1948, issue must
reach us not later than November 26, 1845.

Radio-Craft ® 25 VW, B'way ® New York 7. N. Y.

5 X 7 RADIO TELEGRAFH CODB-TIME CHART. TWO
ge Slamp!cpostpujd HALCO. 801 Cllmonh Avenue, San
ose 10, Call

AMATEUR RADIO LICENSES. COMPLRTE CODE
and theory preparation for passing amateur radio ex-
aminations. Home study and rosident courses. American
Radio Institute, 101 West 63rd Stircet. New York City,
See our ad page 216

EMBOSSED AND PLAIN BUSINESS CARDS. SPADA.
10 Lexington. Wethersfleld 8, Conn.

UNIVERSAL RADIO TOOLS—DANDY 16 PIECE SET:
Midget Pliera, Dilagonal Cutters, Four Midget End
Wrenches, Needlenose Pliers. Screw Holder. Six Punches
and Chisel. Round Filo. Midget Crescent Wrench. $14.85.
Remit with order., Immedjate Shipment Overnlght by Afr
to Anywhere, U.S.A. Universal Tool Company. 1527
Grand RC, Kansas City, Mo.

MAGAZINES (BACK DATED)—-FOREIGN, DOMESTIC,

arts. Books. booklets, subscrlpt!ons Din-ups, ctc. Cata-
log 10c {refundod). Cicerone’s. 883 First Ave.. New
York 17. N. Y. L

MUUI‘ 'TESTER FOR _SALE. BRAND NEW $18.75. OR-
Today. Omaha Radio Products Co.. 300 Brandeis
Thenre Bldg.. Omaha, Nebr.

CORRESPONDENCE COURSES AND SEI_.‘F-INSTRU(?-
tlen books. siightly used. Sold. Rented FExchanged. All
subjects.  Satisfaction &uaranteed. Cash Dpaid for used
courses. Complete information and 92-page llustrated bar-
galn cataloR Free. Write—NELSON COMPANY, Dept.
2-39. Chicago 4.

VURGENTLY NEEDED—TUBE TESTER. ANY MODEIl.
Send full detajls, also price. Write James Mofitt. War-
rensburg. N. Y.

BELIEVE IT OR NOT: AROUND THE. WORLD ON
loud spesker, without antenna or &tound. Marvelously
sensitive 5 tube recelver. Complete constructlon deta.
4 blue pricts, 4 photographs and cotl data $5. or circuit
only &1. F. C Mnrrlson, 1230 North Berendo. Los An-
geles 27, Call

CRYSTAL FREQUENCY CONTROL UNITS. ALL
kinds, inchuding 1000 KC catlbrating erysfals. Also blanks.
High quelity. Low price. Prompt delivery. Standard Plezo
Company. Box 1684, Carllsle. Pa.

BFEGINNERS RADIO REPAIBR BOOKLET 25c. REPAIR

‘radio tubes. Instructions 26¢. Radic Box 811 RC. Benton

Harbor, Michigan.
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WAS THE CORRECTION INCORRECT?

Dcar Editor:
Regarding your “Correction” item, Octo-

ber issue, page 47, concermng the U H.F..

circuit in the June 1ssue, page 597, permit
me to suggest that it may have been the
author’s intention to provide a filter capaci-
tor from the “high” side of the screen-grid
resistor of the first R.F. tube to its cathode,

instead of arranging the circuit as “cor-
rected.” Since this circuit will be utilized
only by radiomen {familiar with U.H.F.
technique, it is probable that the circuit as
originally presented would not long have
been a problem.

R. D. WASHBURNE,

New York, N. V.

THIS ZEDDER LIKES U. S. EQUIPMENT

Dear Editor:

I have almost a complete set of Radio-
Craft since January 1936, and find the back
nuinbers most useful for reference purposes.
It is a shame that the servicing data and
circuit diagrams of U.S. receivers which
used to appear in each month’s issue, have
not been included for quite a long time.
They were most helpiul, and we miss them,
They gave us over here a “line” on the
latest set and amplifier design in the

A., which scems to set a standard for
the world. We are particularly interested in
Indoor Public Address, and any articles

on this subject are much appreciated.

Thanks to your past articles, we have
been able to give a public address service to
the U.S. Forces here which they stated was
equal to any in the U.S.A,, and the orches-
tra leaders were more than satisfied with
the results. Again thanks.

Pri. T, SteBmING,
Avondale, Aucklond, N. Z.
(Now that U.S. manufacturers are be-
ginning to set up their civilian preduction
lines once again, diagrams and service data
sheets will be printed as soon as they be-
come available.—Editor.)

LEARNED HIS ATOMICS WITH THE AID OF R-C

Dear Editor:

So much heralding these days of this
newest of science’s miracles, the atomic
Lbomb. I want you to know that I have
before me a letter dated NoVvember 1, 1935,
on Radio-Craft stationery which was in
answer to one of my many inquiries
throughout the years.to the Gernsback
magazines. This letter advised me that 1
might find the particular information which

I was sceking, in a book entitled—‘Matter
And Radiation,” by Buckingham. I found
this book helped me a lot in an experiment
I had tackled at that time. Anyone who
might have had the privilege of reading
this book would have been provided with a
much better conception of the thing called
the “atomic bomb.”

GeorGe COFFEE,

Providence, R. L.

MORE ON HIGH-FIDELITY AMPLIFIERS

Dear Editor:

I realize the trouble that a technical
magazine editor goes through to get out
just one issue of his per:odxca! but your
industry as well as mine has its “gremlins.”
There ate a few little misprints in the input
circuit of the Hi-Fi amplifier on page 812
of the September issue of Radio-Craft. I
thought that I had better call your atten-
tion to the matter before we both get called
on the “carpet.”

The errors affect the frequency response
very definitely, as the incorrect connection
of the volume control would throw the
R/C network off. Also it would short out
the cathodc resistor and condenser when
the pad is shut. The suppressor grid should
be connected to the cathode and nothing else.
The output transformer is a UTC-PA-2L6.
The corrected,input circuit is shown in
‘ig. 1

1 am submitting herewith a diagram for
a Hi-Z phono mixing circuit that is designed
to eliminate the high and low frequency
losses. Those who are familiar with broad-
cast work will recognize the network as a
Hi-Z L-pad bridged for high frequency
compensation (Fig. 2). Notice that the
moving arm of the pad goes to the Hi-Z
grid and the other side is grounded. The
input impedances are 500,000 ohms. Use a
crystal pickup preferab]y Grid impedance
of the input tube should be 250,000 or
500,000 ohms as the case may be. For mag-
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netic or dynamic pickup use 100,000 ohms.

G. Brapororp TirFaNY,
Chief Engineer, WECB,
Boston 16, Massachusetts.
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WIRING with PAPER

It has long been known, says Scientific
American in a recent issue, that various
materials could be mixed with printers’ ink
and then printed ‘on ordinary materials for
various effects. Among the common uses
are the printing of metallic inks to produce
striking effects.

Latest in this field is the printing of me-
tallic inks in diagrams which will act as
electrical circuits in low priced portable
radios.

Amateurs will remember the India-ink
grid-leaks of 1915, made by drawing a
heavier or lighter line on a piece of paper
clamped down between two terminals a
shorter or longer distance apart. Later
“grid-leak” paper, impregnated with special
ink, was sold, from which resistors as low
as a few thousand ohms could be cut.
Highly-conductive impregnated paper was
tunknown in the old days, however,

The base stock upon which the printing
is done must be stiff and strong enough so
it will not bend or break to rupture the
printed lines and thus break the circuit. It
also must be non-hygroscopic enough so
that it will not absorb enough moisture on
humid days to cause short circuits. And jt
must not expand and contract enough under
temperature changes to cause trouble.

All of these properties are to be had in
treated cardboards and other base stocks
which in peace-time sell for low prices. As
a result, the printed metallic electrical cir-
Cuit is on its way. But, according to Scien-
#ific Awmerican, the developers of it are
sitting on the lid; they are keeping ‘its_pres~
ent stage of development secret.

STATEMENT 0F THE OWNERSHIP, MANAGEMENT,
CIACULATION, ETC,, REQUIRED BY THE ACT OF
CONERESS OF AUGUST 24, 1912, AND MARCH 3, 1933,
Of Radio-Craft and Popular Electronles, bublished
monthly at Bpringfleld, Mass.,, for Qctober 1. 19435

County of New York

State of New York e

®ho, having been duly sworn P
and #ays that he s the editor of Radio-Craft and Populsr
Electronics, and that the following s, to tie best of his
knowledge and belief, 8 true statement of the ownership,
management (and if a dally paper, the clreulation), ete.,
of the aforesald publication for the date shown In the
above cabtion. required by the Act of August 24, 1912,
as amended by the Act of March 3. 1933. embodied in
section 537, Poetal Laws and Regulailons, printed on the
roverie of this form. to wit: .

1. That the names and addresses of the publisher, edi-
tor, managing editor, and business managers are: Pub-
Heher_ - Raderaft Publications, Inc., 25 West Broadway,
New York 7, N. Y.: Editor. H Gornsback, 25 Woest
Brozdway, New York 7, N. Y.; Managing Editor, none;
Business Managers. none.

2. That the owuer is: (If owned by a corporation, fts

must be stated and also immediately

of
Stock. If not owned by s corporation. the names and
addressegs of the individual owners must be given. If
owned by & firm. comPany, or other unincorporated con-
cern, ita name 8nd address, as well as those of each
individual memher must be given.) Raderaft Publications,
Inc., 25 West Broadway, New York 7, Y.: H Qerns-
back, 25 West Broadway, New York 7, N. Y.

8. That the known bondholders, mortgagees, and other
security holders owning or holding 1 ber cent or more

total amount of bonds, mortgages, or other securities
are: (If there aro none, so‘state.) None.

4. That the two paragraphs next- sbove, giving the
nzmes of the owners, stockholders, ang security holders,
if any, contain not only the Mst of stockholders and
-Becurity holders as they appesr upon the books of the
company but also, In cases where the slockholder or
Becurity: holder appears upon the books of tbe company
@8 trustes or in any other fiduclary Telation, the name of
the person or corporation for whom such trustee is acting,
is given; elso that the sald two paragraphs contain state-
monts embraeing affant’s full knowledge snd bellef as to
thie_circumstances and conditions under which stoekholders
and security holders who do not abPDPear upon.the books
of the company gs trustces, hoid stock and securities [n.a
capacity other than that of g bona fide owner; and this
afliant had no reason to bellcve that any other person,
assaclation, pr corPoration has any interest. direct or in-
«direct, in the pald stock, bonds., or other securiiies than
a8 s0 stated by him,

. That the averago number of coples of each {ague of
this publication sold or distributed, through the malls or
otherwise, to pald subscribers durlng thoe twelve months
Oreceding the date shown 8bove #8 .............c......
('I'hl:) information ia required from daily Publications
oaly. i

(Signature of Dublisher)
H. GERNSBACK.
to and gubscribed before me this 8th day of

Sworn
Qctober, 1935,
MAURICB COYNE, Notary Publio
[8eal) (Commission expires Mareh 30. 1946)

RADIO-CRAFT

for

DECEMBER,

a e

G-C Dial Belt Kits

Serviceman needs a G-C
Eﬁ?a.u Kit, Save money—b:
ready for that repair Job. Fines
woven fabric replacements. Easy
to Install—ao stretch—no adjust-
ments. Supplied In kits of 25,
50, 100, 200 or 300 Belts in
sturdy metal bex with slide-1n
1 drawer. Free Belt Guide and

where,

Write

measuring device.

Order
ALWAYS AS

. CEMENT
Dr,ve Cabies peclally suhabl? .
EREE for cementing Te 4
STEEL G-C has a complete lne of olacoment  tones
: Dial Drive replacement cables. onTd . repairing
GABIMEY Avatlable by the "Wl'l" 'l‘" rattilng and torn
rompt servicing of all sets. . Also used on glass, 10 {
DEery Serviceman should have 4::]05 mﬁusimt"‘& hoid Wires

Best
om plete assortment.

quality—extra strength. Pre-
ferred by Radio Men every-

and G-C Dial Belt and Service Book
immediate Delivery on all G-C Products

From You

G-C Radio ]
Service i

(o . Cement "
Q' " f The best Cement 4

for Speaker and

o Radio Work, Es-

i-
ce, efc. Dependable, V!
::nrariI:n proof, water-proof and

fast drying.

for New G-C Catalog No. 146

¢ Radio Parts Jobber
K FOR G-C PRODUCTS

GENERAL CEMENT MFG. CO.;

-~ "ROCKFORD, ILLINOIS

e i

6 TUBE “SUPER HET”
RADIO KIT

Complete, inctluding Attractive Wolnut Cabinet.
Diagram Furnishad. Uses 6SA7 ~65Q7 —65)7 =
65K7 ~25L6—2515.

ALL PARTS MOUNTED

To assemble, all one needs is o soldering kron
cond 30 minutes of your time.

$|695 -

Limited Quantity on Hand

TERMS: 10% DEPOSIT WITH ORDER—BALANCE € O, D,

LIBERTY SALES CO.. vc

Roehr Distributing
Company

St. Louis’ Radio
Mail Order House

has
General Cement
Products

Necessities for the
Serviceman

Write for Our General
Cement Catalogue

ST. LOUIS 3, MO,

115 WEST BROADWAY *© NEW YORK 13, N. Y,

The New York State Police are consid-
ering installation of a complete state-wide
three-way radio system which will bring
the whole facilities of the State police to
bear on an emergency in any part of their
area. The new_system would cost approxi-

——NOW AVAILABLE=——
Test Equipment Made By
TRIPLETT—RCA—SUPREME
Deposit with order—Prompt delivery—Get
acquainted offer—Special Kit 100 Resistors

3% and 1 W. Asst. $1.75.

CHIEF ELECTRONICS
Hudson Valley's only Distributor
WRITE US YOUR NEEDS!

224 Main 8t. [ Poughkeepsie, N, Y.

mately two million dollars.

1945
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® Ted MeEtroy

World's Largest Manul_lclurer of

Wirelet:s Telegraphic Apparatus
CompLETE CENTRAL OfFICE EQuUIPMENTY

McElroy Manufacturing Corp.

82 Brookllae Avesne = Bostos, Massachusells

—~TEST EQUIPMENT-

—SHIPPED FROM STOCK!—

SUPERIOR lno—eleetronlc multimetor........ $52.50
SIMPSDN 260—volt-ohm-milliammeter........ 33.23
RADIO CITY 805—tubs and set fester........ 89.50
TRIPLETT 666-H—volt-ohm-milliammetsr..... 16.00

25 dopoait wlth onder balance €.0.D.
0‘1 many availgble.

SCENIC HADIO & EL:OTRONICS CO.
83 Park Place = ew York City

“MAGIC CUTTER

iCuts up to 4" hole in
iplastics, wood and

ionals developed by
ous lab for own use)
Send $1 to: Dept. C-12
RIIBERTS ASSOGIATES

2. 6 C ANNEX, A

In the Rocky Mountain Region
it’s
RADIO & TELEVISION SUPPLY CO.

806 EUCLID AVE, PUEBLO, COLO.

1t we don't have it. we'll get It—
or It can't be hadl Phone 5720°*

=BUILD YOUR OWN RADIO SETS=

AN |nnruc1.lono |nc|ud(nzl eimple, casylolollow

with tubes.
4-tube T.RF,.....00u: .. $10.75
S5stube Superhet..... vees $17.95

Iso avallable In gusntities mt evecial discounts.
rlte for our complete catalog of haru-lo-fet paris.

NATIONAL RADIO DISTRIBUTORS

Dept. €. 140 West 42nd Strect. Now York 18. N. Y.

MINIATURE TUBULAR
CONDENSERS

Bpecialists in the menufacture of ¢in¥. papor, tubular.
oondensera for heering sids, portable radios. ete.
Motsturoproof. High I.IL., accurate capacity, and very
small physical dimenston. We mako them by the
millions for the armaed forcos. Tell us your needs,

GOOD-ALL ELECTRIC MFG. CO.

Manufacturers sints 1925, Ovallata, Nebraska

. CANNON-BALL

| Circular R-12 covers
complete line of sensi-
tive, clear-tene, depend-
able Headsets. Get it.
Choose the super-qual-
ity Headset you like
best. Twenty years
headset specialization
Heavy bor mage insures satisfaction.
g.c;;; tholr -m: Wl'ite

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

I/eaddet #ea:c(gaa:'cteu

RADIO CO.

Dept. C— 221 FULTON ST. N.Y. 7, H.Y.

EVERYTHING FOR AMATEURS AND SERVICEMEN
COMPLETE LINE OF ELECTRONIC EQUIPMENT
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Amperite Company ............... 200
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Buffalo Radio Supply ............. 209
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Capitol Radio Engin. Institute .. ... 187
Centralab ..........cccvvuvinninn. 155
Chief Electronics .......ovevevn... 213
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Coyne Electrical School ...... 153, 210
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Eastern Amplifier Co.
Inside Back Cover

Electro-Voice Co, ................ 199
Electronic Products ....... 209, 211, 212
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Hudson Specialties Company ..195, 209
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Kelnor Mfg. Co. ...covvvviinninn.. 204
Lake Radio Sales Co. «vuvvenn.... 208
Leeds Radio Co. .................. 202
LeJay Manufacturing Co. ......... 211
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McMurdo Silver Co. ...ooovvvnnnn. 197

Mallory and Co., Inc.
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American Radio Institute
Candler System
Capitol Radio Engineering Institute
Commercial Radio Institute
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RCA Institutes
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Western Radio Institute
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Sprague Products Co. ......... 148, 154
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WAR RADIO FOR PEACE
(Continued from page 157)

Godsend. Even airplanes will have such
modified radar installations making it pos-
sible for them to land in the thickest fog
as if the fog did not exist.

For moderate-priced television scts, min-
iature cathode-ray tubes which give small
but clear images will soon be available. A
host of brand new radio tubes that were
developed during the war, some of which
have not even been rcleased as yet, will also
make their appearance in the near future.

Many of these new tubes will be ideal for

simple and more efficient radio sets and .

other eclectronic devices. They are more
efficient too, as well as having a number of
other technical advantages.

The war experience gained with micro-
waves and centlmetcr wayes is already mak-
ing itsclf felt in many new industrial and
other peacetime uses. In this particular
domain the surface has not been scratched
and some of the greatest wonders of radio
are yet to come in this particular field.

With the new atomic energy radio-active
elements will be abundant and cheap. En-
tirely new electronic-radio devices will

.make their appearance in the near future

When radioactive materials were expensive

- it was because they -were based on radium.
. Very little research with a practical purpose

was made. This has now all been changed.

Radioactivity first means conductivity for
electric currents without a hot cathode.
Consequently, a cold-radio self-powered
tube must be placed in the list of distinct
near-future possibilities. Radiocactivity also
means gencration of electric current. This
fact alone will open up entirely new vistas
in radio and electronics, so far reaching
that it is difficult to even imagine all the
new developments of this phase of the new
art alone.

Fears that broadcast station licenses
might be suspended for insufficient reason
were discounted by Paul Porter, Chairman
of the Federal Communications Commis-
sion, in a broadcast over CBS September
2 “Stations always get a renewal of their
franchise unless somebody complams about
them with great vigor,” he said, “and then
they usually get it anyway!”

The statement was made in the course
of a talk in which the FCC chairman urged
the listening public to make their apprecia-
tion (or’otherwise) of programs more di-
rectly felt by. writing direct to their sta-
tions, sponsors and networks, thus exer-
cising democratic control. over programs
received.

z RADIO-CRAFT for DECEMBER, 1945
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?? WHY NOT 22

Have you ever asked yourself, “Why
can’t I have this or that gadget on a
radio? Why aren’t programs made to
fill such and such a need?” If so, you
are a charter member of the Radio-
Craft “Why Not” club. Send us your
“Why Not’s” on all subjects—serious or
screwball, practical or idealisticc We
will pay $1.00 for every one we believe
will interest the readers of Radio-Craft.

You can get the idea from the “Why
Not’s” printed below. Send in as many
as you like. One dollar will be paid for
each one printed. -

Rap10-CRAFT regrets that it cannot ac-
cept the following “Why Nots.”:

1—Why not compels manufacturers to
paste or print a diagram of the circuit on
the back or bottom of the set?

2—Why not compel manufacturers to
stamp the model number of each set into
the chassis metal? (There are many vari-
ations on this; some servicemen would be
content if the model number were included
in any form, others point out that often it
is printed on card or paper stapled or
glued to cabinet or chassis, from which it
disappears shortly.

3—Why not have the manufacturers
stamp the tube numbers on the chassis
sockets or alongside the tube positions.

In most cases where two or more Why
Nots on the same subject are received,
Radio-Craft accepts the earliest one. In
the case of the above three, two or more
of each are received every day. It would
appear that everyone who submits two or
more Why Nots includes one of the above.
Therefore we cannot give any particular in-
dividual the credit—it seems that these are
questions asked by the whole radio fraterni-
ty. Radio manufacturers please note!

Why not have the manufacturers place
open circuit jacks in the rear of each re-
ceiver wired for output volts so that a set
can be aligned without tearing it up to get
at the plate of an output tube? R. Vouyt,
Flint, Michigan.

Why not sell phonograph records in
“halves” so the customer can pick out two
favorite tunes and cement them together to
form a regular record. So many times a
late hit tune is found with an out-of-date
tune on the reverse side. —Pwt. Robert I.
Smith, Las Vegas, Nevada,

(Nothing prevents you doing this with
existing records! “Half” records would
cost as much as “double” ones.—Ed1tor)

Why not have a push-button receiver
that both tunes the receiver and adjusts
the volume for each tuned station to a de-
sired or predetermined level?>—J, H. Howm-
ric, Oak Park, Il

Why not have a radio receiver arranged
so that one push button will rive the latest
weather reports and time signals.—J. H.
Homric, Oak Park, [llinois.

Why not have binding posts on the back
of receivers with connections to the ampli-
fier section and power supply so that they
may be used separately?—C. W. Clay, Jr.,
Greenacres, Wash. J

Why not have a radio program to teach
beginners the fundamentals of radio? It
could be sponsored by some radio parts or
set manufacturers.—7Thomas Acord, Grants
Pass, Oregon.

ASST. ELECTRONIC ENGINEER: radio Mcenses:
college (nights Poly Tech); excellent army, civilian
backgrotnd. Ray Qoldstein, 1605 Lincoln P,
Brooklyn 33.

RADIO comstruction. malntenance: {nstallation:
radio mnateyr, Signal Corie radte repair; army
€31p. cona.; deeign, tnstallation, inspection. Josepii
Schnipper. 79 W. d45th Street, Bayonne, N. J.
Bey 3-4281.

RADAR, 24: 2 yoars oxp.. all condltions: knowl-
edge mmaterial; navy type gear; desires career op-
portunity. W. M. Cookt, 87-24 88th St., Woodhaven,
1, N, Y.; V1 7-5678.

RADIQ LAB. TECHNICIAN—experienced in test
cngineering and development lab. desian, layout and
construetion. Desires Dormanent bositlon in radio
lab. Box G-1245, % Nadio-Craft. 23 West Broad-
way, New York 7, N. Y.

KNOWLEDGE of Radio Maint.: electrical wiring.
adaptable. ambitlous; seeks pormanoul pos. with
future, married, Gary M. Glibert, 1880 Crotona
P ., Bronx 60.

ELECTRONICS TECH., 25: coll,; pos. lab. asst.
or suPervisor¥ capacity radio and radar; formerly
with natlenally known firm. Eugeéno Deutech, 820
Beckman Ave., Bronx, N. Y.

BRADAR or radie equipment: desires position with

ing, taking inventory; young man: marrlied. J.
Wlody, 586 Pine St.. Brookiyn 8

BROADCAST TECHNICIAN first class  Dhone
license, Threo years transmitter experience. inelud-
tng AM and FM transmitters. Handlo ter con-
trol. studio showe, reniotes. recordingas, maintenance,
Two Years of college. Louis Halpern. 1593 Proepect
Place, Brooklyn 23. N. Y.

ELECTRDNIC LAB ASSISTANMNT, 22. radar train-
ing, experienco radio repzir. wire communications;
skilled with electrical and mechanical equipment;
2 ¥rs. colleke business admindstration. studying
F.E.; desires position in radio or television. Martin
L. Garry, 2039 Ro. Bled., Bx. ¢0.

RADIO OR TELEVISION-—5 ¥yrs. navy exp. radar;
radio walintenance and repalr. grad. RCA Institute:
desires pos. in labh. Morrls Luczacz, 1836 Belmont
Ave., Bronx 57, N. Y.

RADIO OPEBATOR, 29, single: 4% yrs. exp., de-
gires pos. in radio communication or learn radio
repalring. Robert Wagserman, 1066 President St.,
Brooklyn 25,

By Former Soldiers, Sailors, Marines
Radio-Craft offers its help-wanted columns free for the use of honorably dis-
charged men in the armed services. State the type of position you seek, pre-
ferred locality, your experience, education, and other details. Confine ad to 50
words, or less. Supply name and address. Army veterans send section number
or photostat of discharge paper. Navy men send photostat of discharge paper.

Address RADIO-CRAFT, Classified Ad. Dept., 25 West Broadway, New York 7,
N. Y. Your ad will contain a box number and replies will be forwarded to you.

AVAILABLE

good future: exD. in reguisitioning, storing, fasu- °

RADIO, 28, married; A-1 bench mechanie. 5 ¥T8.
exp.: 8 rrs. schooling radio engineering; laboratory
exp. Wright Pield, Dayton. O. Herb Schneider,
408 Baratoza Ave., Brooklyn 33; GL 2-4511. a

ELECTRONIC TECHNICIAN, 26; B.S. degrce:
ex-radar oiticer, inspection and testing exp.;
driver’s license; marrted; lab. or seles work pre-
ferred. David Greenberg, 524 Poweil St., Brookiyn
12, N. Y.; DE 2-6816.

ARADIO TECH.; 3% yre. oxn.; supervised 30 men
in radie work; sceking cmployment in rescarch
lab.; will start from bottom. Martin Greenberg.
423 Hinsdale St., Breoklyn 7.

FORMER RADAR MAINTENANCE OFFICER, 28;
13.B., M.A., executive ablliLy, 2 yrs. teaching exp.;
desires elactronies fleld. will consider others; $80.
Edmond R. Arfessohn, 96-11 65th Rd., Forest Ilills
616, 1. 1.; XA 3-3872.

PART-TIME P0S. NEEDED: prefer radio: study-
ing _at R Inst.; anyihing in lower Manhattan
or Brooklyn appreciated. 8, Stempler. 1941 65th
8t., Brooklyn 4; BB §-3867.

RADIO TECH.: exp. factory tester. trouhlo shooter:

lab. asst.; some e3p. radio store; colloge; desires

DBM, nbgr;a caDPaclty. 8. Geller, 1879 Prospect Avo.,
vonx 57.

TECHNICIAN sales and service; signal corps tele-
phone-teletypa, 10 yrs. preslous exp. electro me-
chaniesl devices. J. Ahern, 409 2d St.. Brookiyn 15,

WANTED—Ex-Maritne Master Technical Sargeant
seeking employment In Televiston or FM industry.
Qualifications—-Class ""A" Amateur License. Radio
service experience. Graduste of two marine radar
maintenance schools with high marks. Section Chief
of long range search radar in Pacific Theater. Wil
constder all offers. Marion H. Culver. 322 North
18th St., Unionville, Mo.

RADIO TECH.: elcetrical lab.: knowledge cireults,
terms. Lest imstrumenis; attending night electronics
echool, R.C.A.; desires pos. to Raln exp., advance-
{nent].zNuthm I Lawres, 5532 Sutter Ave.. Brook-
¥n h

YOUNG VETERAN wighes job in radlo fleld. Comm.
Exp. 4% yrs. Arm¥ radio-oberatfon and mainte-
nance. Driv. lie. Coll. ed. L. Zander, 330 W. 85th,
Apt. 3 M, New York, N. Y.

Why not print a yearly index of Radio-
Craft at the end of the year in the Decem-
ber issuc? Then vour readers would know
just where to find a given article or story
without having to waste hours of time hunt-
ing through an entire year's copies. It
would also be valuable for those who want
to locate all available articles on a given
subject—RB. Buehrle, Jr., Ferguson, Mo.

(Such an index would occupy too many
valuable pages. Past experience indicates
that not many rcaders desire it—Editor)

Why not use 110-volt neon pilot lights in
our radios as some of the German manu-
facturers do? This would eliminate the
series connections and pilot light tap fail-
ures so common in our A.C.-D.C. sets. Also
there would be less power consumntion,
though this would be practically negligible
anyway.—B. Buehrle, Ir., Ferguson, Mo.

RADIO-CRAFT . for DECEMBER, 1945

Why not build all post-war radios with
removable chassis sections or stages which
can be replaced quickly and easily by un-
latching or uncoupling? A serviceman could
replace the unit by anothér unit of the
same type loaned to the customer while his
unit is taken away. In this manner the cus-
tomer would “have continuous service.—
Otta Lenz, Paterson, N. J.

(The excessive cost of this makes the
idea wholly impractical. It would practically
double the cost of the set. It can be done—-
and is done—on certain communications
receivers.—Editor)

Why not have the manufacturers center-
tap all twelve-volt tubes so they could be
operated from ecither six- or twelve-volt
sources simply by changing the' filament
g)onnections ?—Robert Hollister, Aultsville,

nt.
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NEW FM BANDS
(Continued from page 191)

22| DIRECTORY
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RADIO SCHOOL

PREPARE NOW FOR SKILLED jOBS IN RADIO AND ELECTRONICS

——

should be rebuilt rather than have a con-

=

TRI-STATE COLL

MAKE a place for yonrself in a new world of radio and electronics—a world in which
revolutionary electronic developments will require highly specialized technical
knowledge. Take a good course now to fit yourself for a good paying job. The training
yon need can be supplied by one of the schools advertised in this publication,

DEGREE 1w 27 mowts

Complete mdio Fuogineering Course

in_ 27 - months.
Bachclor of “Beience Degroe. Radio. (telesision. talk-
ing -pletures . and the vast electronic- fleld) offers
unusual - opportunitics. Men and Wwomon. =
ANS undor the G.I. Bill or Public Law 16 ‘can
completd work here in ghortsst possible time. Special
Prep. Dept. Also RBefresher Courses. Courses” also
in  Civil. Electrical, Mechanloal,. Chemlcal, Aero-
noptical Engincering; Business Adminlstretion, Ao-
, .Becrstarial Bclence, Tultion, lising ‘costs
January, March, June. SeDtember. 62nd

yeat. Write for Catalog
24125 College Ave. Angola, Ind.

Offer thorcugh training
courses in all technical phases of

Radio and Television
OAYS—EVENINGS WEEKLY RATES
RCA Institutas s wgmod

Ights

YETERANS: (00 0 of
For Free Catalog Write Dopt. RC-48

RCA INSTITUTES; Ine.
A Radio Corporation of America Scrvice
75 VARICK STREET NEW YORK 13, N. Y.

@ RCA INSTITUTES, Inc.

L RADIO .o ELECTRICAL ENGINEERING

RADIO—

Tochniclan and Radlo Communieations-eoursss,
A o ow classes starting first MONDAY
of each month, Day and Evening Classes.

AMERICAN RADIO INSTITUTE
101 Wost 63rd St New York 23. N. Y.
APPROVED UNDEM Gi BILL OF RIGHTS.

RADIO-TELEVISION

ENGINEERING & SERVICING

Now Tralning Veterans Under “Q.1." 811
ars, B, fop, Prstiebls Sl TR
‘T T . sldence o
ﬁ-dlmﬁlmm‘ Enti!a\‘emm.d dcast 8
NOCr: an 8
gD onvlrlto for FRER Bookist

18} 9334 PP 219 338

Capite) _ Radlo __Engineoring. Institute
12, 24 16th Strect, N. W.,
O :'z"h_?“:“m" 10, b. €.

S

RADIO

Trein with professionals, Com-
plets, tintensified courses; Ro-
palr & Malntenance, Communi-
cations, Higheapeed telegraphy,
8lip transcription, FCC exsms,

oo

High School Siudents ac-

cepted for training as Mer-

ey chant Marins Radio Officers.
Q@Qov't sponsorship available to

vete;ngl. & -
va 220 School managed by _radio men.
‘5‘ W. 45th %g,, Dept. RC, New York 19, N.Y.

M ELVILLE 8ADIO INSTITUTE

Correspondence Courses in

LES |

D2 RS 5
P2 ELECTRICAL ENGINEERING 57" 2780 T2
trical field. Prepsre yourself, at Low Cost. for secure
future. Modern. simplified. g\;.?rl‘i. \clg&:::ﬂg..dlwlci‘: -
RADIO ENGINEERING T5d,000 Dhots-orectria work:
ina you to be wupersservice man. reai vacuum tube
iclan, Servicemen ne¢ded ‘badly. Dipioma on comples
tion. Tuition 8§28, either courss. Dcferred payment pnn.
bet coples of nchool catalogs, student

magazines, complete dataila. SEND NOWY

LINCOLN ENGINEERING SCHOOL 2231522
- SENDING

bt e

— RECEIVING="

Ba a ''key’* man, Learn how to send and
recelve messages in code by telegraph
and radio. ¢ needs th a
of men for jobs, Good pay, adventure,

tateresting. work, Learn at home quicke

ugh famous Candler Syslem.

rite for FREE BOOK.

* CANDLER SYSTEM CO.
Dept. 3-0. Box 928, Denver 1, Colo.. U, 8. AL

COMMERCIAL RADIO INSTITUTE

4 radio training center for
twenty-four years.

®
RESIDENT COURSES ONLY

Broadcast. Service, Aoronautical, Television end Marine
telegraphy classes now forming, Literature upen request.
Vateran training. Classes now forming for mid-Fear term
February 1st.

Dept. C, 38 West Biddle St., Baltimore 1, Md
gllllIIIIIIIIIIIIIII"||||[HlIIIIIIIIIIlIIIIIIIIII]IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]"III[IIE

= LEARN RADIO QUICKLY

Send for Free Informations
“3 Ways to Learn Radio”
Avpproved for Training Veterand
WESTERN RADIO INSTITUTE

H 1457 Glenarm, Denver 2, Colo.
fiflll|]|||||||||llIIIIIIIIIlIIIIIlIIII]IIIIIIII]III|IIII|Illlllllllmmllﬂll||m||||||||||
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NEW AMATEUR CONTEST

News of a contest assures the amateur
that the war is really over, and the world
of hamdom coming back to normal.

To enter the contest, the contestant need
only furnish a complete description of the
transmitter he would like to own; nothing
to buy. The best description of the best
designed transmitter wins the contest.

The prizes for this contest consist of thé
winning transmitter itself, complete from
microphone to antenna post, built to the
contestant's specifications and presented
free of all charges by TAYLOR TURBES,
Inc., plus $1125 in Victory Bonds, fur-
nished by the participating manufacturers.
Two first prizes will 'be awarded; one in
final power input classification up to 250
watts, and the other in power input classi-
fication of from 251 watts to 1,000 watts.

Entrants must fill out an Entry Blank.
These may be obtained direct from Tayler
Tubes or from this magazine. Address

* Contest, c¢/o Radio-Craft, 25 West Broad-

way, New York 7, N. Y.
ril}

Printed 1o the U.8.A. -

® H  od— TRANSMITIER 77
| ~NEW JERSEY=, .

Troublesome "ghosts”
are caused by reflec-
tions, as shown in the
drawing. Most trouble-
some in big cities, a
ghost maybeproduced
in rural areas by re-
flection from a cliff
or steep hill. Since
difference of fime be-
tween arrival of the
direct and reflected
signal is the cause of
ghosts, double reflec-
tions are important.
One such is shown
in this illustration.

RADIO-CRAFT

verter unit installed as part of the set. The
frequency shift will have a favorable effect
on television.”

Mr. Harvey Anhalt, Chief engineer for
WGYN—FM station, says that: “The shift
in frequencies will have no effect on sales,
and is desirable from a television stand-
point.”

The National Broadcasting System made
no comment, referring to the testimony of
Niles Trammel at the FCC hearing.

Mr. Robert Howard, Sales Manager of
Admiral Radio believes that: “The shift
will increase the sales of FM «vithout dis-
couraging buyers.” He believes that “sets
now in use will be obsolete and that they
should be junked.”

‘Mr. Bérnard Shapiro, Service Manager
of Emerson Radio and Phonograph Co., is
of the firm conviction that “the user should
definitely return the set to the factory for
conversion.” ; '

Dr.- Harrison -Summers, Manager of

-Publi¢ Service of the American Broadcast-

ing Company, believed that “the sales vol-
ume should increase as a result of the fre-
quency change. Sets should be converted.”

Mr. John V. L. Hogan, president of
WQXQ, 'FM' station of WQXR, New
York, states: “The new allocations will
have no effect on the sale of FM sets after
new sets become available, BUT these sets
may not become available as rapidly as FM
sets would have if there had been no
change in frequency. Converters have not
been satisfactory. . . ¥ Would prefer one
complete set to do the job.” He also states
that they dislike any delay ., . “which may
result from the change in frequency.”

Mr. Parker H. Ericksen, Director of
sales of the Majestic Radio and Television
Corporation says: “T'here should be no ad-
verse effect on the sales of FM . . . con-
verters will be manufactured and it will be
up-to the public to decide whether or not
to buy, their preference being on cost and
convenience differentials between convert-
ers and new receivers.”

General consensus of opinion was that:
the shift will increase sales; market pos-
sibilities will in no way be affected; new
sets are proposed or are already in produc-
tion in most plants; and opinion is divided
as to what to do with the sets now in use,
Since the average set is about 4 years old
now, it might be advisable to “turn it in
for a later model.”
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Many headlines like thy
have raised the question

RAYTHEDNM.

HAS .THE ANSWER!

and will announce it shortly . . .

Screaming headlines in the New York Times, the World Telegram,
the Herald-Tribune, articles in The Raeader’s Digest — you know
the unfavorable talk they have helped spread, the hardship they
have worked on every honest radio service dealer,

DEALER LICENSES DISCUSSED
You are well aware that federal regulation, dealer-licensing and
even finger printing, are being suggested and discussed by a lot
of inflaential people.

What's the answer? Raytheon will anneunce it shortly for Raytheon
has been working for years on a new, foolprool way to protect the
public—and to help the ethical radio service man. A revolutionary
new merchandising plan that will raise the public’s opinion of the
radio servicing profession and proteet the reliable service dealer
from outside interests.

GREAT COMPETITIVE ADVANTAGE

You can see the tremendous competitive advantage this Raytheon , E
plan will give every dealer who can qualify! Watch for all the -
facts on the Raytheon program to protect the public — and
help the honest service-dealer! R

e ———

Reanylh Alanafaclecreng Compraary,
s m nscslvm/c TUBE D{ISION/ £ ,%)/[ /)””/f{/ﬂ}‘

NEWTON MASSACHUSETTS - LOS ANGELES + NEw YORK
CHICAGO *+ ATLANTA

e P

COPYRIGHT 1945 RAYTHEON MANUFACTURING GOMPANY [

- 3 .
DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES FOR THE NEW ERA OF ELECTRONICS
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[WFRs. pART 0|

| RADIART NO.| | BASE DIA. |

Qusr PRICE| f [BUFFER coNg.]

Section A J..Vibrator
. $

b
Wi Put  Raflend  List  Base

Name, Madal Ne Mamibee  Womber Prce  Dia
CHRYSLER (

C1808 (Elec. P, B.)

(Philco —1941). . .. 83-0027 5326P 3.00 A 008
25C6 (Wells-

Gardner—1938)... 19432 5437 6.95 AB 018
600 (Mech. P.B.)

{Colonial—1941)... 43697 5301 J.65 A 004
601 {Colonigt—1942). 911545 5301  3.85 A .00e
800 (Pbileo—1941). .., 83-0027 5326P J.00 A 005

Every mode! listed inciudes ail available data. The cortect
Radiart Replacement number and other essential infor-
magion i3 dotsrmined instanely.

SECTION “B"—Cross

§ s Identi
: , dentifyin 4

3 g §§ S o |8 Chlmhﬂﬂ!tl LR
a 2z & 308 % &
sz 2 6 14 4y

WS 9 6 IR 4is
€| 8309 1 6 1k 23

5331 1 81 3&

4296 1 6 14 3

425612 1 12 1Yy 3%

In addition ta conventional base diagram draw-
angs this section is unique in that it groups all
similar base types together indicating readiy the
differences between vibrators with the same base
wirmg. All charactesistica are shown, including
froquency and maumum load imit of vach type.

Section *'C*—Buffer Condenser Vatues and Section “F"— Long a favorite with users of

Circuits. this guide. The only cross-index of all
other manufacturers or merchandisers of
vibrators, converting their type numbers
to the Correct Radiart Replacement.

Section "E"— Complete Vibrator Specifica- Section **H"— Numerical Listing of Radiart

Section * '~ Container Shapes permitting
an easy method of “visual™ identification.

SECTION “G"—\

tions arranged numerically, by number. Con- Vibrators. Furnishes complete information
tains necessary data not published in any as to all models serviced by each unit. Also Radiart and original Equ‘
other replacement guide. advises year each type was originated. .

Auto Radio Service Dealers:

Obtain this Guide free of charge from your Radiart Distributor. Ask him to furnish you
with a stock of the popular 12 types of Radiart Vibrators-each of which is guaranteed
to CORRECTLY service the applications listed for it in this guide. With these 12 types
you can satisfy nearly all of the “Demand” types. But — RADIART is a complate

8 line and your Radiart Distributor renders a complete service and can quickly fur-
nish all ot the necessary slower moving correct Radiart Replacement Vibrators as well.

Another Radsart Vibeator Guide EXp
CLUSIVE foature When called upon
to duplscate 8 vibrator and no infote
mation is available excopt the numbar
an the okd one, use this cross-index
which ahowa the c(wiﬁnu manufec-
turer's number (as n;xod on
vibratoe) and the CORRECT
Radiart Replacemant.

Manufactured by the makers of RADIART Rust Proof Aerials.

Radiart Corporation

3571 W.62nd STREET e CLEVELAND 2, OHIO

Export Division Canadian Offfve
2% Warren St., New York 7. N.Y. €53 Craig St., W., Montreal, Canads
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Your IRC Distributor is now prepared to furnish you with all of the many types
of resistance devices you most frequently need in your electronic servicing and
installation work.

Months ago TRC made plans and preparations to provide you with ample quantities
aof quality controls and resistors immediately civilian restrictions were eased or
abolished. Today, the results of those plans can pay off in added
profits for you.

FEvery Cataloged [tem in Stoek

Every item shown and described in IRC’s new Service Catalog No. 50 is now either
on your Distributors’ shelves or can be obtained for you practically over-night.

This is possible because of newly created Servicemen's Stock Room recently set up at
the IRC plant. That this stock will be kept well supplied is assured by IRC's tremendous
production capacities which were stepped up to an all-time high to meet heavy

“'“ t0R '{"’0 war quotas.
\',“" "’{’ If you do not have your copy of the new IRC Service Catalog No. S0 get one
g ¢ from your Distributor today or write direct to Dept. 25-L.
L] []
2 &
“ S INTERNATIONAL RESISTANCE CO.

S
¢ b W
401 NO. BROAD STREET o PHILADELPHIA 8, PA.

FRC makes more types of resistance units, in more shapes, for more applications than any other manufacturer in the worll.
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Ethical engineering at East-

\ tern is the history of many
years in the service of sound

amplifcation. The 21 Star

Features are the result of intensive expe-
rience dating back to the ea:ly days of
Jsadio—the pioneer 20s! Today this
engineering background accounts for the
many innovations we have designed for
the new 1946 Eastern Amplifiers — the
21 Star Features that produce Eastern’s

*U.5. !‘eg ) Applrzd For

§
¢

~
PNONO&RAPN

il

L a8t

famous Quality Performance. No other
amplifiers, regardless of price, incorpo-
rate so many novel and useful features.
... For complete information and price
list —for the first edition of our 1946
Catalog—write
today! . . . Eastern
Amplifier Corpora-
tion, 794 East 140th
Streer, New York
54, N. Y. Dept 12L.




RCA Laborafories—Centfer of Radio and Electronic Research

RCA Laboratories at Princeton, N. J., are
far more than one of the most modern and
best-equipped laboratorics ever built. It is
a community of scientists, research men
and technicians—each a top man in his field
—each working with the other—contribut-
ing wherever and whencver his specialized
knowledge will help.

It is a “university of ideas”—where vi-
sions are graduated as practical realities . . .
where human wants are fulfilled through
the creation of new products and processes,
new services and markets.

It is a birthplace of scientifie, industrial
and social progress for the entire nation.

It is the reason why anything bearing the
letters “RCA”—from a radio tube to your
television receivier of tomorrow—is one of
the finest instruments of its kind that science
has yet achieved.

For just as the RCA electron tube, tele-
vision recciver, radio, or the Victrola, is

stamped by the RCA trademark, so does
“the product itself bear a stamp of experi-

cnce and research that gives RCA pre-emi-
nence in the field of radio and electronies

Radio Corporation of America, RCA
Building, Radio City, New York 20. Listen
to The RCA Show, Sunduays, 4:30 P. M.,
Eastern Time, over the NBC network.

PIONEERING

Scientists; and restarch men who
work in XCA L.woratories made
marv vitdl conitributions in help-
ing to vf&i ke war through appli-
cation of radio, electronic, radar
and television techniques. Their
skills now are devoted to peace-
time applications of these sciences.

At RCA Laboratories the elce-
tron microseope, radar, all-elec~
tronic television (featuring the pro-
jection system for the home) and
many other new instruments of
radio, including hundreds of new
electron tubes, were developed to
improve and to extend the serv-
ices of radio around the world.

RADIO CORPORATION of AMERICA

- -
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