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ny/u' in your own back ydm' J

For the continued development
and production of Radio Com-
munications and other special
Electronic equipment for our
Armed Forces, the Motorola
organization has been awarded
two stars for their Army-Navy
“E” Flag. Motorola is proud of
the part it has been privileged to
play in the speeding of Victory.

Yes sir! There’s going to be a ““whale of a market’” for Radios and Phonographs
after the war. Pent-up consumer demand will loose itself on the Radio Dealer
with the fury of a Kansas cyclone. Post-War Planning at the famous Motorola
Radio factory has kept its engineering and merchandising eyes on this gather-
ing storm and we are confident what America will need and want from Radio

Dealers is good Radio Receiving Sets and Phonograph Radio Combinations.

Electronics? Sure! Radio Set production has been and will continue to be the
number one mass-production item in Electronics. Everything we have learned
about Electronics during the war cannot possibly be incorporated into the first
Post-War Radio Sets. The future is bright with promise . . . but let’s not forget
to LOOK ... at that something Big in our own backyard. There’ll be a whale of
a Post-War market for Radio and you can bet that Motorola will be ready for it.

Expect Big Things From Motorola — They're in the Making !

RADIO

FOR HOME & CAR

GALVI N MFG, CORPORATION - CHICAGO, ILLINOIS

waww americantadiohistorn. com.. d . La L
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9. E. SMITH
President
Natlonal Radio
Institute

(Our 30th year)

You Build These
and Many Other
Radio Circuits With
Kits 1 Supply!

By the time you've conducted 60 sets of Ex-
periments with Radio Parts I supply—have
made hundreds of measurements and adjust-
ments—you’ll have had
vaiuable PRACTICAL ex-
pericence!

You build this SUPER-
HETERODYNE CIRCUIT
containing a pre-selector,
osclllator - mixer - first de-
tector, 1. f. stage, diode-de:

tector-a.v.c. stage and audio

stage. It will bring in local and distant stations. Get the
thrill of learning at home evenings in spare time while
you put the set through fascinating tests!

You build this MEASURING
INSTRUMENT yourself early
in the Course, useful for
» practical Radio work on neigh-
borhood ~ Radlos to  plck
up EXTRA spare time money.
It is a vacuum tube multi-
meter, measures A, C., D. C.
and R. T. volts, D. C. cur-
;er;ts, resistance, receiver out-
ut. '

Building this A, M. SIGNAL-
GENERATOR will give you
valuable experience. Provides
amplitude-modulated signals for
test and experimental purposes.

“From your Esxperimental Kits I learned
how electricity worked, how to connect the
three stages of a Radio together, also the
practical basis for the operation of different
gafrts o{ a ilet,.tld madg aGbout $600 or $700
1 before X graduated.”—8. G. PIERSON,

L | 71, Dry Creek, W. Va. g

o - crily

FREE TRIAL LESSON

I will send you FREE a Sample Lesson, ‘‘Gettilng Ac-
quainted with Receiver Servicing,”’ to show you how prac-
tical it is to train for a good pay Radio joh at home in
spare time. It's a valuable lesson. Study it—keep it—
without any obligation whatsoever. Tells how Superhetero-
dyne Circuits work—why Radio Tubes fail—how to fix Flec-
trodynamic Loudspeakers and Output Transformers—how
Gang Tuning Condensers work. Gives hints on I, F.
Transformer Repalr—how to locate defective soldered
jolnts—Antenna, Oscillator Coil facts—Receiver Servicing
Technique—dozons of other hints, facts, explanations,
Illustrated with 31 photos. sketches, drawings. Get your
copy at once—mail the eoupon NOW!

TRAINING MEN FOR VITAL RADIO JOBS

RADIO-CRAFT for FEBRUARY,
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The men above are just a few of many I have
tralned at home in spare time to be Radlo Tech-
nicians. Today they are operating their own successful
spare time or full time Radio businesses. Hundreds
more of my men are holding good jobs in practically
every branch of Radio, as Radio Technicians or Op-
erators. Aren’'t these men PROOF that my 750-50
Method’’ of training gives you, in your sparc time at
home, BOTH a thorough knowledge of Radie prin-
ciples and the PRACTICAL experience you need to
help you make more money in the fast-growing Radio
industry ?

More Radio Technicians Now Make
$50 a Week Than Ever Before

There's a big shortage today of capable Radio
Technicians and Operators. Fixing Radios pays bet-
ter now than ever before. With new Radlos out of
production, fixing old sets, which were formerly traded
in, adds greatlv to the normal number of servicing
jobs. Broadcasting Stations, Aviation and Police
Radio, and other Radio branches are scrambling for
Operators and Technicians. Radip Manufacturers. now
working on Government orders for Radio equipment,
employ trained men. The Government, too, needs hun-
dreds of competent civilian and enlisted Radio men
and women. You may never see_a time again when
%t lxglll be so easy to get started in this fascinating

eld.

Be Ready to Cash in on Jobs

Coming in Television, Electronics

Think of the NEW jobs that Television, Fre-
quency Modulation. Electronics, and other Radio de-
velopments will oben after the war! You have a real
opportunity. I will train you to be ready to cash in
when Victory releases the amazing wartime Radlo
developments for peacetime usesl

J. E. SMITH, President, Dept. 4BX,

book, FREE

. » Radio Service Business of My,
own

Stores and Factories
. » Spare Time Radio Servicing .
. » Government Civilian Radio .

coupon for facts to help you decide.)

'-—----’-‘--Q..
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Many Beginners Soon Make $5, $10
a Week EXTRA in Spare Time

Right now, probably in your netrhborhood,
there's room for more spare and full time Radio Tech-
nicians. Many N.R.I. Students make $5, %10 a week
EXTRA MONEY fixing Radios in spare time while
learning. I send EXTRA DMONEY JOB SHEETS that
tell how to do it!

My “50-50 Method’’—half building and testing
real Radlo Circuits, half learninit from ecasy-to-grasp,
illustrated lessons—is a tested, proven way 1o learn
Radio at home in spare time. Within a few months
vou can be ready to run your own Spare Time Shop,
fix the Radlos of your friends and peighbors—get
paid while learning!

=) Extra Pay in Army, Navy, Too

Men llkely to go into military

tra rank. Dprestige, more inter-
esting duties, MUCH HIGHER PAY. Also prepares
for good Radio jobs after service ends. Over
1,700 service men now enrvlled.

Gooo For Borw 5o FREE g

National Radio Institute, Washington 9, D. C.

Without obligating me, mail your Sample Lesson and 64-page
C . I am particularly interested in the branch of
Radio checked below. (No salesman will call. Write plainly.)
Aviation Radlo

A . : Operating Broadcasting Stations
» » Service Techmc:'xlan for Radio . Army. Navy Radio Jobs

Operating Police Radio Statlons
Operating Ship and Harbor Radlo

(If you have not decided which branch you prefer—mail

NAME +vveonevasesaoscsesssnsnonsssssnsscsnsrsvsss ABCossrersonce
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Mall Coupon for Sample Lesson and
64-Paze Book—Both Free

MAIL THE COUPON. I'll send you a FREE Les.
son and my valuable, 64-page, _lllustrated book.
They're packed with facts about Radlo. You'll sece
snapshots and letters from men I trained. so you
can know what N.R.I. did for others. You'll read a
description of my Course—~*50-50 Method''—G Ex-
perimental  Kits—EXTRA Money Job Sheets. You'll
have my free lesson to_keep. And you'll see many
fascinating jobs Radio offers and how YOU can train
at home. No obligation—no salesman will call. If you
want to JUMP YOUR PAY—mail Coupon in an enveliope
or pasted on penny postcard! J. E. SMITH, President,
Dept. 4BX, Nationat
Radio Institute,
Washington 9, D.C.
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“RADIO’S GREATEST MAGAZINE”
¥

HUGO GERNSBACK, Editor-in-Chief
FRED SHUNAMAN, Associate Editor
G. ALIQUO, Circulation Manager

¥

IN THE NEXT ISSUE

Parachutie Radio Raiders
Coming Electronic Wonders
Industrial Electronics

FM Receiver Adjustment
Electronic Life Detector

Stage by Stage Testing
¥

Published by Raderaft Publications, Inc.
Publication office: 29 Worthington Street,
Springfield 3, Mass.

Editorial and Advertising Offices: 25 West
Broadway, New York City 7.

Chicago Advertising Office: Radio-Craft, 520
North Michigan Avenue, Chicago 11, IlL

RADIO-CRAFT is published monthly, on the
26th of the month preceding that of date: sub-
scription price is $2.50 per year in U. S. (In
foreign countries, 76¢ additional per year to
cover postage; Canada, 50c additional.) En-
tered at the post office at Springfield as
second-class matter under the act of March 3,
1879. All communications about subscriptions
should be addressed to: Radio-Craft, 25 West
Broadway, New York 7, N. Y.

4

Notice of CHANGE OF ADDRESS should
reach us at least one month in advance. Be
sure to give your OLD ADDRESS as well as
the new as without the old address we cannot
find your name in our files.

¥

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

Melbourne—MecGill’'s Agency, 179 Elizabeth
St., Australia.
Dunedin—James Johnston, Ltd., New Zealand.

¥

Text and illustrations of this magazine are
copyright and must not be reproduced without
permigsion of the copyright owners,

Copyright, 1944, Radecraft Publications, Ine.
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Is an illustration of how a surprise air attack
might be halted with the help of the Electronic
Gun Director. The tracer unit is in the fore-
ground. The computor, which takes data from
the tracer and supplies signals which direct the
guns, is at the right. The unit at center, with two
men bent over it, determines the plane’s height.
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”
Tte %zmg 0 SCR-299
Commaunications Unit!
As beachheads and command posts. are established, the SCR-299
built by Hallicrafters speeds ashore and immediately star}s operation in voice and code, while
stationary or speeding through woods and along rough roads under enemy fire.
Today these Giants of Military Radio are repeating this tough job, with the Allied Nations, on all

the battlefronts of the world. Whether directing the fire of bdttle wagons lying offshore or the con-

centration of Allied land forces' fire on a strategic hill, the SCR-299 **gets the information through!"’

HALLICRAFTERS HAS THE HONOR OF BEING
THE 1ST EXCLUSIVE RADIO MANUFACTURER
TO RECEIVE THE ARMY-NAVY PRODUCTION

AWARD FOR THE 3RD TIME! THE WORLD'S
LARGEST EXCLUSIVE MANUFACTURER OF SHORT H
WAVE RADIO COMMUNICATIONS EQUIPMENT a |tra E rs

BUY MORE BONDS!

- -
& RADIO-CRAFT for FEBRUARY, 1944
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HOHicraf!ers has the

honor of being the st exclusive radio

manufacturer to receive the Army-Navy

Production Award for the 3rd time!

o sows Mallicrafters

The World's Largest Exclusive Monutacturer of
Short Wave Radio Communications Equipment

260 RADIO-CRAFT for FEBRUARY, 1944
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HERE IS YOUR SUCCESS CHANCE

BE A

RADIO-ELECTRONIC
TECHNICIAN!

SPRAYBERRY TRAINS YOU
QUICKLY FOR WAR
AND PEACETIME WORK

$ : You Do Practice-Giving Experiments
IF YOU REMAIN A with Real Equipment
CIVILIAN OR ENTER | jouris chanco 1o gt B e e e ertul i turs Ih the witlly

1

MILITARY SERVICE ... -
 Radio Training Wil _
.| Enhance Your Future! .
| .READ THESE LETTERss | You Geta Dual-
L 1 PurposeRadio Set

5 I supply you with Ra-
One Job Nots About $26.00 3

dio Parts which you use
“'Qinco last woek I fixed 7 radios, all B = to gain pre-experience in
good-paying jobs and right now I am | =

expanding fleld of Radio-Electronics INCLUDING Radio, Television,
Frequency Modulation, and Industrial Electronics. Be wisel NOW
is the time to start. No previous experience is necessary. The
Sprayberry course 18 short, intensive, and interesting. It starts
right at the beginning of Radio. You can’t get lost. It gets the
various subjects across in such a clear, simple way that you under-
stand and remember.

Prepares You for a Busi-
ness of Your Own. . . or
Good Radio Jobs

L - : Repair work. These My training will give you the broad

i | working on an amplifier system. Thia j= = same Parts are used for fundamental principles s0 necessary

4 {ob alone will net me about $26.00. As |= =% testing and for Signal a8 a background no matter what

4 ong as my work keeps coming in this Tracing, etc. I make it branch of Radio you wish to specialize

| way, 1 have only one word to say and ' tor i in. Soon you'll be qualified for a good

| | that 1s “Thanks o my Sprayberry train- easy for you to learn paying job in one of the nation's Ra-
ing’ and I am not afraid to boast about | Radio Set Repair and In-

" 'jt.”—ADRIEN BENJAMIN, North
o 714 Grosvenordale, Conn.

e | Sprayberry Graduate Wins

: : : dio plants doing war work OR a busi-
o Sgglé&g&n vg?g&‘e & t.inl?xg z i AW ness of your own. If you enter the
(33 ’ »

= ] Army, Navy, or Marines, my training
tested methods. I teach you how to install will help you win higher rating and better pay.

-

v A Out In Army Test ._'.;‘._;_ and repair Llectronic Equipment. Your  Let me prove what Sprayberry training can do
?"-‘@ vginge 1 comploted your elegant LSS success i8 my full responsibility. for you.

B Course in Radlo 1 have been drafted 20!

= into the Army and put into the Signal )’ﬂ

F| | R 3 Corps. 1 had to compete to get the job

| T now hold and as s result of my train- { 5 JUST OFF THE PRESS!
jng with you, I made the best grade | =

s - ” ® H
By he job. The poin - (el
L snd gor (o fob The point Tam ariv- |10 How %o Test and Repair Radio

L

[ A ) *
| et t?)orouuh course in Radio I would prob- Sels WI,',IOU,' Mefers"
§ . ably be pecling potatoes mow. I rec- | = = .
3 ?mme{;a:o&r ltrrz:lnincc t& ntllu})ecause ik Developed in the Spray-
. wr anguage \
& i lsn yman can ﬁd‘:rsta:d." ?—azell!l?)‘}; 3 berry laboratory, this
| PLUMMER, JR., Fort Meade, Mad. ! T instructive volume
- Student Makes $15.00 to $20.00 [ tells about an
o

i | Togy % WHIK,ITEpATE N1t 4  amazingly sim-
! 'ﬁi **After starting your Course I began

““
QALUABLE BOOKs /,

dolig minor radio service lobs anq 1|0 | P& vet efficient

| want to say that I have been flooded | method for Ra-
with work. So much so that I have had |

to neglect my lessons. I want to say | | dio trouble- e
your training hns done a great deal for ¢ | shooting and re- -

me. I am making $15.00 to $20.00 a |
| week in spare time. Even so, I'm go- !

ing to go back to my studies and finish
the Course.—SANFORD J. CHI-
| COINE, Whitley, Ontario, Canada.

pair without use I
-4 of regular equip-
5 ment made

scarce due to

RA MY OF RADIO
YBERRY ACADE
%‘I.,L. sprayberry, Pres.
Box 500 TB,

s
=
|
war. Send for do. EST AND |
- Pueblo, Colora ies of “HOW TO TESL Shw
this free book Please, rush my TRED SOPIeS Yy METERS” and “HO .
n

u

|

|

r-
|
n

now while the : REPAIR_RADIO

n
|
1
1
a
i
a
u
]

supply lasts and TO MAKE MONEY IN RADIO.
along with it, I
will send you an-
other big free
boolkk describing
my Radio - Elec-
tronic training.
Mail coupon.

............Age

Name «eec*°
Address .a.

@ voaomersctt d
..Sta = gl

i 0-0.0-.--00-ul-uo.-oono.-- eon
gxty .o.f.t.ghis goupon, mail in envelope OT past
ear

postcard.
----—--

3 he! [ ‘i» ! o e .
NOW ! BEcOME A MONEY-MAKING RADIO SPECIALIST

RADIO-CRAFT for FEBRUARY, . 1944
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A FREE Buy-Exchange-Sell Service for Radio Men

SWAP OR SELL—Light meter, sev-
eral AC & DC meters (used), also
large filter chokes. Want sig. gener-
ator, tubes, or what have you ? Leitch
Radio Electrie, %34 Park Drive So.,
West Orange, N. J.

WANTED—Good communications re-
ceiver such as R.M.E. #69. New or
used, to work on 220-volt 1ine. $50
or $60 cash .vailable. Pfe. Wm. S.
Jolley, A.S.N. 39276398, 335th Fi.
Sqd:i. 4th Fi. Gp., A.P.O. 637, ¢/o
Postmaster, New York, N. Y.

WANTED—Hallicrafters Sky Trav-
eler S-29, or cther portable com. re-
ceiver. Aviation Cadet J. M. Hoffer,
Saqdn. “Y,” A.A.F.T.T.C., T.S., Yale
University, New Haven, Conn.

FOR SALE—Hickok 510X tube
checker and 177X sig. generator;
Astatic T3 mike with connector,
cable & floor stand; Vibroplex speed
key; Weston VU meter type B scale;
other misc. meters; Andrea 5” tele-
vision receivc> in cabinet converted
for FM (CR tube need. repair) ; 80-
cycle tuning fork (needs new con-
tacts) ; misc. used tubes—write for
list ; Yeston exposure meter #650.
Want late 8mm. camera and pro-
jector and good still camera. A.
Pan\?, 1929 E. 18th St., Brooklyn,
N. Y.

FOR SALE—Radio & transmitter
parts and supplies incl. condensers,
dials, coils, meters, tubes, transform-
ers, chokes, ete. Send for list. Leo F.
Kersey, White Sulphur Springs,
W. Va.

WNEEDED BY SOLDIER—One 50L6
and - ae 32L7 tube to replace those
gone dead in personal radio. Who
will help out here? Cash. Corp. Nich-
olas J. Denaro, 331 S/L Bn., A.A.A.,
Fort Bliss, Texas.

WANTED—Superior set tester No.
1280; signal generator No. 1230;
channel analyzer, or other make tube
tester, V-O-M, and sig. Eenerator.
Donald J. Besson, 1210 Louisa St.,
New Orleans 17, La.

WANTED- -Late model R-F oscil-
lator. llave Hickok tube fester to
trade if wanted. Taylor’s Radio
Shop, Boonville, Ind.

WANTED FOR CASH—Late type
tube tester, V-0-M, chanalyst, and
Rider’s vols. 1, 2, 8, 4, 5, 9, 10, 11,
13. Baldwin Radio Service, 472 East
“E” St., Colton, Calif.

FOR SALE—Meissner or G.I. re-
corder and play back (single record,
not automatic) mtd. on metal panel,
$80; 5 small crystal speakers (Shure)
slightly used, $5 ea. I need 8-9”
V-0-M or voltohmyst, Hickok Jumbo
#4133 or 2108 ; also Hickok sig. gen-
erator. University Radio Service, 134
Merrimac St., Buffalo, N. Y.

WANTED FOR CASH--Good bat-
tery charger, small radios, resistor
cords, universal adjustable antenna
coils, and various tube types. Send
list if you have tubes to sell. Will
sell P.A. amplifier with universal
output. O.K. Radio Service, Box 482,
Okeene, Okla.

FOR SALE—RCA type 955 acorn
tube, new, $2.50. Also have 6A7:
26725 ; 2576 ; 76 ; 6Q7GT ; 6SK7GT/G:
26; 12F5GT; 1C6GT/G: 1R5; 80.
Want 6, 12, or 32 volt vibrator
transformer. Robert Freed, 1140
Fifth Ave.,, New Yorl 28, N. V.

WANTED—MI-4036K RCA .. vel-
ocity mike or Amperite Sk8I.N
studio vel. mike, high imp. types.
Clinton Tiggett, 36 * St., S.W.,
Washington, D. C,

FOR SALE—Meissner analyst #9-
1040, never used. Cush only. Kain
Radio Service, 34 N. Market, Lib-
erty, Ind.

WANTED-—Superior dynamometer or
other good make, alto Solar QCA
condenser analyzer. Have used bat-
tery-operated radios for zale. R. W.
Seifert, Utica, Minn.

WANTED—0-1 ma. meter; 1A7,
1Hb, 12SA7, TA8 tubes; also Gen.
Ind. 2-syeed recording and playback
unit. White’s Radio Service, Box
146, Mansfield, La.

FOR SALE—6-volt mobile amplifier,
76—4—6A6’s, 6-volt turntable, make
offer. Also DC Pilot Super Wasp
receiver with tubes & coils, $5; 5
amp. Tungar bulb, $2. Want T556
and TZ40 tubes. Riley Parsons, Ra-
quette Lake, N. Y.

WANTED for Radio School—Omni-
graph and discs; honeycomb coils;
Baldwin phones; ‘wlegraph relay;
coil winder; variometers; tape cut-

ter. or what have you? Juan P.
Miller, ¢/o High School, Grants
Pass, Ore.

WANTED-—Late model com. receiver
and small camera. Carl Morris, EM
1/C, N.C.T.C., Sun Valley, Davis-
ville, R. I.

we'll be glad to run jt free as a p

YOUR AD RUN FREE

Trading Post advertisement today.
o1 e 2128 To run" Tt froo 26 & art of our special wartime

d ising service to the radio profession,
ga‘llgf'“salng s‘Wanted” advertisements of an emergency nature

DEPT. RC-2 SPRAGUE PRODUCTS CO., North Adams, Mass.

SPRAGUE CONDENSERS

KOOLOHM RESISTORS

DING

WANTED—Analyzer and tube test-
€r or combination. Cash. Robert J.
Rech, Box 63, Pescadero, Calif.

WANTED—Good DC volt meter,
table model radio, or what have
you? Have 8-power field glasses in
leather case. Walt’s Radio Sales &
Service, 1801 Illinois Ave., Lansing
6, Mich.

FOR SALE-—15" speaker, 1100 ohm
field (100 ma.), 8 ohm voice coil,
handles 50 watts. $20. Frank P.
Iéa]q?, 3852 Eagle St., San Diego 3,
alif.

VANTED—Boom mike stand or
boom attachment; also all kinds of
PA eqpt.; receiving tubes; small
radios, and 33-78 turntable. Send
list. Ed. Monahan, Shawomet, R. I.

FOR SALE—Clough-Brengle tube
checker, model 160. Like new, $40.
Rexall Radio Stores, 205 Pear] St.,
Utica, N. Y.

FOR SALE—Supreme 885 automatic,
perfect condition. Walter Jandro,
Bldg. 58, Apt. 218, Success Park,
Bridgeport 8, Conn.

WANTED—A good signal generator

and a set analyzer. Have meters to

trade, also a_Corona portable type-

giter. Sam Berenblum, Greenwich,
nn.

WANTED—AC-DC V-0O-M for cash.
Describe fully. Steven Palikan, 3826
Elm St., Indiana Harbor, Ind.

FOR SALE—Triplett #1200 V-O-M
in need of slight repairs. Has twin
meters. Checks up to 1,000 volts and
up to 3 megs. Joseph Marsh, 34 Hart-
well St., New Brunswick, N. J.

SWAP—35mm. projector. Janette
rotary converter, several vols. QST,
Pop. Science, Life, Radio Engineer-
ing, RCA Radio Course, auto and
other radios, ete. Want signal gen-

erator, scope, V-0-M, 36mm still
camera, 8mm. movie camera and
projector, gas-electric generator,

ete. Joseph Leeb, 1380 Merriam Ave.,
New York 52, N. Y.

‘*Equipment for

POST

/
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WANTED—Schematic wiring dia-
gram or operating instructions for
Hickok AC49 dynamic tube tester,
or for immediately succeeding mod-
els. Eliot Greb, 107 W. Blaine St.,
Seattle 99, Wash.

FOR SALE—Jensen 14” auditorium
speaker cone mounted assembly. Can

used as replacement for 18” Jen-
sen speaker. Also G-E 3} h.p. DC
compound wound 17256 rpm motor.
M. Rosenblatt, 280 Wadsworth Ave.,
New York 33, N. Y.

WANTED —Late model emission
type battery-operated tube tester and
late battery-operated all-wave signal
generator. Vernon Kahanek, Route
6, Box 163, Hallettsville, Texas.

MANUALS FOR SALE-—Rider's
Vol. 1 through 12 in good condition.
%75 cash. H. F. DeGarmo, Early,
owa.

URGENTLY NEEDED—Cash for
audolyzer, oscillator, or other test
eqpt. Describe fully. C. R. Zellers,
512 So. 2nd St., Wilmington, N. C.

WANTED—Up-to-date point-to-point
tester or analyzer; signal generator;
intercommunication system and one
sub-station. Also offer cash for popu-
lar ttll}:;es. Newton Radio Sales, New-
ton, >

URGENTLY NEEDED—RCA chan-
alyst #162, or Hickok #15b traceo-
meter; RCA voltohmyst #165 or
similar unit; Jackson 636 or 637
tube tester; 14” electric drill. Me-
Kerral Radio Service, 211 Garfield,
Laramie, Wyo.

WANTED-—-RCA Jr. voltohmyst
#165, Precision 910 or 920. Richard
Weiytviler, 964—59th St., Brooklyn,
N. Y.

URGENTLY NEZDED for code
class: b0’ shielded ecrystal micro-
phone cable; record player or phono-
motor and pick-up (crystal or mag-
netic) ; one 0-100 DC Ma.; one 0-b,
0-10, etec. AC voltmeter. Jay White,
RR #1, Box 25, Richmond, Indiana.

SPRAGUE KOOLOHM RESISTORS
AT WAR!

If you haven’t been hearing much about Sprague Koolohm Resistors
lately, it’s only because there hasn’t been much to say from a civilian
standpoint. But there’s been plenty happening nevertheless—and all
of it has been bad news for the enemy. One after another, Koolohm
construction with its famous insulation of heat-proof, moisture-proof
flexible ceramic has resulted in higher performance standards for
various resistor types—from hermetically-sealed precision meter multf-
pliers, to bobbin-type resistors, and special heavy-duty wirewound
types. You’ll be pleasantly surprised at the amazing advantages
Sprague Koolohms will offer you A.V.D. (after V-Day)!

will receive first attentlon. Different Trading Post ads appear
regularly in RADIO RETAILING-TODAY, RADIO SERVICE-
DEALER, SERVIGE, RADIO NEWS, and
Please do not specify any particular magazine for your ad.
We'll run it in the first available issue that Is going to press.
Sprague, of course, reserves the right to reject ads which, In
our opinion, do not fit in with the spirit of this service.

RAD!0-CRAFT.

Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above adyertisuiielﬁf
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Chemistry is but one of the many sciences

s which are collaborating at National Union

% in the work of producing better electronic

tubes for today’s vital war assignments.

Indeed, our chemists are playing a decisive role

in making National Union. Tubes medsure up to
the precise standards of scientific instruments.

‘Thanks to chemical research, we know for ex-
ample that not only must the formula of a tube’s
emission coating be r7ght, but also the application
and processing methods must be rigidly controlled.

To effect such control our chemists, in coopera-

3

tion with the engineers of our Equipment Division,
designed, built and put into production a new type
automatic coating machine. Operating in an air-
conditioned chamber, this equipment provides
exact control of both the coating operation and the
chemical processing of the emission coating—
free from all extraneous elements.

When making post-war plans, keep in mind that
tube manufacture 7s a many-sided scientific business.
To get the tubes and up-to-the-minute service data
you need—coxnt on National Union.

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

Transmitting, Catbode R.n ¥, Receiving, Special Purpose Tubes s Condenserse Volune Controls « Photo Electric Cells = Panel Lampse Flashlight Bulbs
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Keen Eyes and Sensitive Fingers: Here's skill—plus imag-
ination! A typical scene at Meissner’s Mt. Carmel plant
as vital war supplies, precision-made in every detail, are
kept moving to world battle fronts,

i

Can He Qualify? Even in wartime, Meissner prides it-
self on its ‘“hand-picked” personnel. Here Personnel
Manager White is interviewing a promising applicant.
(See main caption at right.)

Your Guarantee of Perfection: Down through the years,
the Meissner name has come to stand for the ultimate in
radio quality. These two, along with hundreds of other
experienced technicians, are very good ‘‘reasons why!"

264
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Precision Family: It is said that Mt. Carmel, Illinois, has more elec-
tronics technicians per thousand population than any other city on earth.
Shown here are five of the six members of the Collins family — one of the
many families helping to make the delicate, sensitive equipment for
which Meissner is famous.

PERSONNEL? Here It's PRECISION-EL!

Mt. Carmel, Illinois, (population 7,000) is famous for two
things: music and electronics. The first reputation is based
on its top-flight civic and high school music groups — on such
outstanding home-town ‘“products” as Howard Barlow, re-
nowned symphony conductor. The reputation for great
electronics ability centers around the humming Meissner
plant — where scores of* employes have spent their entire
working lifetimes on the exacting requirements of Meissner’s
“Precision-Built” line. Their flying fingers, now assigned
to war orders of tremendous strategic importance, long ago
lifted them above mere “personnel’” into the radio industry’s
highest honor—*“PRECISION-EL!"”

Ready for Delivery

Good news! You can now obtain
a quantity of the highly popular
Meissner “Plastic’” I. F. Trans-
formers. As you know, these are
particularly sultable for use in
small receivers—where space isat
a premium, yet superior perform-
anceisrequired. Meissner*' Plastic*’
I. F. Transformers are famous for
remcarkable stability, high gain,
widerangeand doubletuning. Typ-
ical of Meissner precislon building,
they are only 1}£” square x 214“,
yet are not affected by temperature,
humidity, or vibration. Specially
served Litz wire! One-piece molded
plastic coil-form and trimmer base}
Order at once for prompt service.

MELSSVER

MANUFACTURING COMPANY » MT. CARMEL, ILL,

ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE

RADIO-CRAFT for FEBRUARY, 1944
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Post-War Radio Angles

. . . . Revolutionary changes in Radio is a
promise of post-war developments . . . .

HUGO GERNSBACK

HILE the general calendar shows that this is
Wthe year 1944, the technological calendar reads

1960. Many authorities have stated this, be-
cause war developments have compressed into the past
few years fifteen years of technical advance. In this war,
more so than in any other, the impact of war develop-
ments on established trends has been terrific and breath-
taking, so much so that when the final story will be
told, after the war ends, even technicians in many dif-
ferent lines of endeavor are in for a great deal of aston-
ishment.

The past few years have witnessed an avalanche of
secret developments, which cannot be told for security
reasons till peace is once more established, but it appears
certain now that radio, to mention only one of the arts,
will be completely revolutionized. In many respects
even radio technicians will have to learn radio all over
again,

Many of the arts and sciences have made so many
and such great advances that at the end of the war we
will have a huge jig-saw puzzle where advances in one
art can be dove-tailed into other arts for further ad-
vances. Indeed the end is not in sight. The few remarks
that follow do not by any means show what is in store,
because many secret radio developments cannot be men-
tioned now. We therefore can only discuss a few subjects
here.

Take MAGNESIUM for instance. At one time this metal
was in the precious class just as aluminum also was at
one time. Huge production, which lifted aluminum out
of the precious-class metals, has now also lifted magne-
sium out of that class. It will, in the post-war period,
remain in the big production sphere. Magnesium is
not only much lighter than aluminum, but it also has
other important properties. Many people, including
technicians, do not know that in battery manufacture
we can replace the zinc element with magnesium. When
we do this. something extraordinary happens—the volt-
age of the electric cell in which it is used appreciates
considerably. Thus an ordinary dry cell, using zinc,

.which normally is rated at 1% volts, rises to almost

21, volts with magnesium. That means that where for-
merly two cells were used in a flash-light battery, we
can now use either a single cell and get almost as much
light as we got from two cells before, or we can substi-
tute a higher voltage bulb and get practically double
the amount of light. In “B” batteries, such as used in
portables, if made with magnesium elements, we get
nearly 67V volts, where formerly we only had 45 volts.
That means that the size of the portable can be reduced;
or we can save space and yet get a greater voltage for
the same volume of the zinc type battery.

Magnesium could not be used successfully heretofore
on account of its high cost. Therc are also a few other
technical details to be overcome before magnesium can
be used universally in dry cells, but I believe that by
the time the war is over, this difficulty will also have
been overcome., Where a few ounces of weight is a
matter of importance, magnesium chasses for radio
sets will probably be used i1 lieu of steel or aluminum,
which were common in pre-war radios.

BONDED Woor> AND BONDED PAPERS—now processed
electronically—will also make their appearance in the
post-war radio set. These bonded and plasticized woods
and papers are often stronger than steel. They can
be made in every shape and color and are water and
moisture proof. Neither will they warp, even under
extreme temperatures. While regulation plastics will
be used for radio cabinets, bonded plasticized wood and
paper housings, no doubt, will be used more than the
plastics themselves, due to the lower cost of the former.
Plasticized wood and paper can also be fire-proofed and
these new materials will in turn make excellent chasses,
which will frequently replace the metal chassis. The
advantage here is that short circuits, which often octur
with the metal chassis, will be done away with and bet-
ter insulation for some of the radio components will
be gained. There are a number of other :ninor uses for
bonded wood and papers in radio sets and the radio art
in general. (Continued on page 299)

Ravio Thirty-Five Pears Ago

In Gerngback Publications

FROM the February, 1909 issue of Mop-
ERN ELECTRICS :
The High Tension Transformer, by etc.).
M. A. Deuviny.
Umbrella Antenna, by a Berlin Corre- - William Maver, Jr.
spondent.

Tue WireLess ScreecH (humorous 2- t
page article, including “Wireless on Mars,” photographs of the then wireless amateurs

Development in Wireless Telephony, by

Wireless Telegraph Contest (showing

in great profusion).
A Simple Antenna Switch, by 4. C.
Austin, Jr.

Tuned Wireless Telegraphy (account of
the Marconi Wireless Telegraph Company
introducing their new multiple tuner).

Operator Jack Binns’ Wireless Log (a
full account by Binns of radio fame of the

HUGO GERNSBACK
Founder

Modern Electrics .........c.00ceevnee 1908 08 ] .
Electrical EXperimenter ............... 1913 The Advertising Scction also showed the

Radio News .........

“Wireless Registry,” giving call letters
of wireless amateurs. The {irst such direc-
tory in radio history.

first Wave Meter to be advertised any-

steamship Republic shipwreck). s RRISOUGIIME, o oo o where. It was manufactured by the Radio
o LN 2 pLfP Short-Wave Craft .............e..eee- 0
NaVIgatlon by erelcss, by Scientist M. W?xﬁslessa‘:ssg{g{ion of America ...... 1908 Telephone Company (Del SISt SyStem) of
Bouquet de La Grye. New York.
ﬂlImlmluu|||u||mumu!llu|||mmuunmuumlmlmmmmmummmmumuuuummnmuumuuu||u|n||||||||||||||||||mummum|||||uumumnumu|||||||||||mmmnuunuumnuu|||ummmumum|||||||||||muuummm||||||m||mmml||||||||uunmuunull||||||||nllu||umlmusmmlmm|ummnmlmmmumum
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type used before the invention of the

carbon microphone, are proving them-

selves as useful as the latest electronic
gadgets, the War Department was advised
last month by Colonel R. B. H. Rockwell,
just back from a South Sea island where he
had served as division signal officer.

Freedom from cumbersome batteries, sim-
plicity and reliability are the chief advan-
tages of the sound-powered phone, which
receives its power from the human voice.
Modern discoveries in magnetic materials,
together with skilled design, has produced
an instrument incomparably better than the
ancient Alexander Graham Bell telephone
used on the first voice-powered lines. Tt
is capable of carrying its message as far as
ten miles under favorable conditions and
has a range of five miles under almost any
circumstances.

The equipment was found particularly
advantageous on Guadalcanal because of the
lack of batteries, which have been found
susceptible to deterioration from the humid-
ity and dampness of the South Pacific. In
addition, it is considerably smaller, more
compact and more durable than battery-
powered telephones. In size and appearance
it is similar to the hand set in use in Amer-
ican homes. “Calling up” is accomplished
merely by whistling into the transmitter.

Colonel Rockwell explained that the
orally-powered telephone equipment was in-
stalled on Guadalcanal for fire control of In-
fantry mortars and within Infantry com-
panies, since at night all men were instruct-
ed to remain in their fox holes. Orders had
been issued that anyone moving about after
dark was to be fired on.

Referring to the part played by the Sig-
nal Corps on the South Pacific island, Col-
onel Rockwell said, “Our experience on
Guadalcanal demonstrated that signal com-
munications troops must be at least as well
seasoned as combat troops, since the instal-
lation, operation and maintenance of com-
munications goes on continuously.”

Laying wire on Guadalcanal was de-
scribed by Colonel Rockwell as “a man-size
job in itself without considering Japanese
snipers who, at times, would harass our
linemen. Qur linemen always operated in
teams, armed with rifles or sub-machine
guns to protect themselves. Despite these
difficulties, an excellent communication sys-
tem was maintained, even during the most
critical moments of the struggle.

266

SOUN D-POWERED telephones,of the

Items Interestin 4

“For the most part,” he continued, “they
were forced to work in the daytime. It was
almost impossible to identify and follow
wire circuits at night. No lights were per-
niitted. In the front lines—which were not
like our usual conception of front lines, but
fox holes dug several yards apart along the
front—anything that moved at night was
a}most sure to be fired on by friend and foe
alike.”

Signal Corps Photos
This—and connecting wires—is all there is
to the Army's new telephone.

broadcasting station, entered a new

phase of its life with its removal from

Bound Brook to Lodi, New Jersey,
at the beginning of the year. The removal
from Bound Brook was dictated by the
necessities of war, the Government having
found it necessary to take over the build-
ings and land formerly occupied by the
station.

Moving the 45 miles to Lodi was an
engineering feat of the first order, as broad-
casts were not to be interrupted during the
process. The first step was to carry on with
a_ temporary transmitter from Kearney,
New Jersey, while the .50,000-watt trans-
mitter was moved to the new'location and
set up.

Chief feat was the moving of the 640-
foot steel tower, which was divided into
sections and transported on trucks, to be
bolted together again at its new home. Re-
moval arrangements all dovetailed perfect-
ly, and when W]JZ listeners were asked to
stand by at 6:00 P.M. on January first,
there was no more than the usual “short-
pause-for-station-announcement” when ‘the
stronger voice of the 50,000-watter began
pounding in.

The site at Lodi was chosen because of
its proximity to the important New York
City metropolitan area, but shortly after
going on the air January first, letters re-
ceived by the station proved that an all-
round improvement had taken place, and
that the station was putting a good signal
into places formerly covered only spottily.
W]JZ engineers attribute this to the swampy
nature of the soil at the new location. While
at Bound Brook, roughly half a million
people were within an area into which WJZ
put a signal of more than 50 millivolts. Now
there are more than eight million people
within the 50-millivolt area, an important
increase. i

RADlO WIJZ, pioneer American

solution to problems of interference

and poor reception by Sir Robert

Watson-Watt, pioneer of radio-loca-
tion, in an addres: before the British Asso-
ciation last montn.

Following  Taptain Eckersley, long
known as Chief Engineer of the BBC, who
has long been a proponent of the wired
method, he advocated four radio freedoms
for the British listener: freedom from in-
terference; freedom from distortion; free-
dom of choice, and freedom from distrac-
tion. He suggested that every listener
should have six channels available. The
regular broadcast stations could still be
used in conjunction with the wired system,
to provide entertainment for listeners in
rural areas not served by electric or tele-
phone lines.

Opponents of the plan point out that its
adoption would cause broadcast receivers
to disappear, due to the line competition.
This, they feel, would harm British radio
business, which depends on broadcast re-
ceivers for 80% of its income. Further, a
wired-wireless system is too dangerous a
weapon to place in the hands of a possible
enemy of civil liberties, under possible post-
war conditions. It is pointed out that Hitler
made excellent use of the “Volksemp-
fanger,” which gave him the advantages of
a watertight distribution system for direct-
ing public opinion. Another point motivating
the opposition is an inability to shake itself
free from the suspicion that the proponents
are entirely disinterested. It is suggested
that the BBC, “remembering with acute
discomfort the embarrassment caused by
competitive broadcasting from Radio Nor-
mandie and Luxembourg, would welcome
anything that removed a threat to its mon-
opoly.” Possibly a great deal of the enthus-
iasm behind the proposed wire system is
due not as much to solicitude for the lis-
tener as to fear of foreign competition.

wIRED wireless was advocated as a

those of any United States industry,

a comparison of figures shows. “Radio-

Employment and Compensation Data,”
issued last month by the FCC, indicates
that employees of 10 networks and 815 sta-
tions received an average of $49.50 weekly.
With executives and employees lumped to-
gether, the average is $55.75. There is a
wide range of wage scales, running from an
average of $146.39 weekly for “general
managerial” skill to $25.17 for “clerical”’
workers.

The figures given are said to average
higher than those paid in any other indus-
try in the United States. The averages in-
dicate that weekly compensation has in-
crease 6.6% over last week, balancing in
large part the increase in the employees’
living costs during that period. .

Another attractive feature of this branch
of radio is that the industry is bound to

PAYROLLS in radio broadcasting lead

expand rather than contract after the war.
RADIO-CRAFT for FEBRUARY, 1944
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Monthly

to the Technician

of all but clear-channel broadcast sta-

tions was predicted last month by

John V. L. Hogan, veterah radio
engineer and pioneer of high-fidelity broad-
casting. Shifting the vast majority of sta-
tions to FM, he said, would relieve conges-
tion i1 the present AM band and make pos-
siblle the allotment of additional clear chan-
nels.

The AM stations, Mr. Hogan believed,
would serve those arcas too far from popu-
lous centers to benefit from FM, while in
large cities FM would supply practically all
the average listener’s entertainment.

Mr. Hogan’s prediction was made during
ar. appearance before the Senate Interstate
Commerce Comfmittee, to answer questions
iz the capacity of an authority on radio
broadcast. @

CONVERSION to . FM transmission

control feature of the new Nazi glid-
ers is found in a recent eye-witness

DEFINITE confirmation of the radio

E statement by British seamen who
- were attacked with the so-called “secret
t weapon.”

The report, which came from London
| last month, describes the fire-trailing wing-
ed bombs as ‘“something out of a Martian
invasion.” One of the gunnery officers,
Robert Daley, states definitely that “they
made the gliders turn corners.” According
to his statement, the flying bombs were
kept on thc level from the time of their
release till near the ships, when they were
made 1> dive at the vessels. In spite of the
horizontal and vertical control, said Daley,
the Nazis must have been poor marksmen,
as no hits were scored. One, however, might
have hit his freighter, but was shot down
a short distance away.

The glide-bombs were all equipped with
brilliant red lights, though the attack was
made in daylight. These were apparently
to faci'itate guiding them at night, thought
Mr. Daley. Radio-Craft believes that these
red lights may be vastly more significant
than the sailor believes, and respectfully
suggests they may have some connection
with photo-control devices, possibly colored
to work in the fog or mist, so common 'in
the North Sea and similar areas.

©
NEW SHORTWAVE broadcast

1

transmitters WOOC and WOOW
which are the first to be installed
under the OWTI’s program to expand
U. S. international broadcasting facilities,
began operations over the week-end, ac-
cording to E. K. Cohan, CBS director of

i engineering. The transmitters are on the

former site of WABC, in New Jersey.

. Work on the ultra-modern transmitters
i was begun last July on the New Jersey
grounds. The site was chosen by the OWI
because of its ideal {facilities, including
underground conduits for power and radio
circtits, and many acres of property com-

* pletely cleared of trees and other obstruc-

RADIO-CRAFT
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Review

tions, factors of great value in the construc-
tion and operation of a radio station.

Programs in English, German, Italian,
French, ‘Spanish, Serbo-Croatian, Polish,
Dutcly, Czech and Albanian will be beamed
to all of Europe over the two ultra-modern
transmitters for 16 hours daily, starting at
10:45 a.m.

Hours of operation will be increased to
20 hours daily in a few weeks, according
to the OWI. Columbia’s overseas engineer-
ing operations are under the general direc-
tion of Guy C. Hutcheson.

®
EFFECTIVE relief for radio tube

shortages is foreshadowed in the
WPB program of tube production for
the first quarter of 1944.

The plan calls for the manufacture of at
least 4,500,000 radio tubes. These will large-
ly be in the “critical” types, such as the
12SA7, 125Q7, 12SK7, 50L6, 35Z5, 35L6
and the battery types 1HS5 and 1A7, as well
as the standard 80, demand for which has
far outrun production.

These tubes (with the presumable excep-
tion of the 80) will all be put out in the
“GTG” type. All are to carry the “MR”
(maintenance and repair) mark, which ren-
ders them non-divertible to military use.

While this program may not completely
solve the home receiver program, points
out WPB, it is designed to put the greatest
number of sets back into service for the
least number of tubes manufactured, and
should result in restoring thousands of re-
ceivers to playing condition.

Cooperation of radio servicemen and

dealers is expected in seeing that these
tubes first reach those houscholders who
have no sets in operation due to lack of
tubes.

tion system which may cut the cost

of television receivers to a {raction of

that of conventional types, was re-
vealed last month by Emerson Radio and
Phonograph Corporation. A combination of
former television technique with that of the
moving picture is planned,

The television instrument, planned by
Emerson engineers, approximately 18 inches
wide and 14 inches high, will be a complete
radio and television unit employing a three-
inch cathode ray tube. The television 1image
will be cnlargecf and projected to 15- hy 20-
inch proportions with a motion picture
screen, by means of a lens system made of
plastics. The brilliance will equal that of
home movies.

“It is our plan to feature these sets for
no more than $150 as compared with the
pre-war average price of $500 to $800 for
the 12-inch image type of recciver,” said
Mr. Abrams, president of the corporation,
addressing a company engincering con-
ference.

“In the latest pre-war developments of
television,” he said, “there appeared three
basic types. The first of these was the small
tube, direct-viewed, compact model employ-
ing the five-inch cathode ray tube and yicld-
ing a 3-inch by 334 inch image. Later, the
five-inch tube was enhanced by ineans of an
intensifier connection but even this failed to
overcome the small size and poor definitions
inherent in such presentation. Aside from
the low cost, the only advantage of such
receivers was their compact table model
type of design.

“The remaining two types of receivers
employed a 12-inch cathode ray tube. Be-
cause of this bulk, opinions differed on how
the 12-inch tube should be viewed. Some
manufacturers produced receivers in which
the tube was observed directly while others
chose to expose the image indircctly on a
mirror attached to the tilted lid of the cab-
inet. In either case the picture size was
about 7% by 934 inches. For most practical
purposes the brilliance of the picture was
satisfactory, but the size was inadequate for
convenient ohservation by more than a few
persons gathered around the console. The
picture actually looked smaller than those
dimensions because of the disproportionately
large console required to house the great
length. Moreover, the bulky cabinets were
costly and took up valuable space in the
home. Emerson’s design will completely
overcome all such disadvantages.”

CHEAPER television by a new projec-
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screen may be mounted on the lid for easy *focusing,
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or quite outside the receiver.
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Photo I—Main station—plus operator-announcer. 2—This is certainly true industrial music. 3—Rear view. Dials are volume controls.

MUSIC IN INDUSTRY

Efficiently- Planned Morale-Builder

I'TH interest in industrial music rising
WOn an ascending scale, and with the

demands of the world conflict focusing

sharp attention on the increased pro-
duction music provides, the management of
the Oscar W. Hedstrom Corporation deter-
mined to give their employees the finest
available broadcasting industrial unit.

The author, who designed and made the
installation, was, and 1is, convinced that
each industrial unit has characteristic pecu-
liarities that must be taken into account be-
fore the work is begun. And here, too, the
installation was tailored to fit the need.

Firstly, an analysis of the square feet to
be covered must be made. Then, the noise
level determined. This is essential where the
modern war plant engages in a variety of
activity and the corresponding noise may
vary from a sharp staccato blast to a pene-
trating continuous din.

From this data you are then able to de-
termine how many speakers to use and
exactly where to place them, making certain
to place them directionally so that they, in
every instance, override the shop noise.

Where telephone lines are used, as was
done on the Hedstrom installation, they
must be measured and equalized so that ail
frequencies in the musical band are equally
attenuated. This makes for a maximum of
quality reception with a minimum of dis-
tortion.

The physical factory properties of the
Hedstrom Corporation are divided into four
buildings : the main plant, a post-war plan-
ning building about 400 feet west of the
headquarters building ; plant No. 2 which is
one-half mile due south and plant No. §
which is one and one-half miles away in
telephone line distance. The post-war build-
ing works directly off the headquarters
central location, plant No. 2 required no
equalization, while in equalizing No. 5 it
was necessary to knock the line down to a

*Consulting Sound Engineer, Oscar W. Hedstrom
Corp.
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loss of 28 db.’s. The lines from plant 2 and
plant 5 are within 1 db. plus or minus from
50 cycles to 5,000 cycles, which in effect,
makes it a high grade transmission line.

The short telephone line is 500 ohms,
while the longer line to plant 5 was stepped
down to 125 ohms at the main plant for
better equalization and back to 600 ohms at
the place of output.

At the terminal end of the telephone lines
are two booster amplifiers consisting of two
stages, each having an over-all gain of 40
db.’s, with a power output of fifteen watts
at 2 per cent distortion. Each booster am-
plifier is equipped with volume, bass and
treble controls to further balance tone and
the volume necessary for the characteristics
of the particular location. _

The master console from which the
broadcasting originates, consists of a turn-
table 78 or 3314 R.P.M., using a high fidel-
ity crystal pick-up for play-back, the weight
of which is just under 2 ounces. The weight
of the pick-up was advisedly kept at a
minimum because of a stable heavy cabinet
construction and a full-floating mounting
shelf.

A cutter is used for making records,
which are in many ingtances mailed to for-
mer Hedstrom employees in the service.
Present workers also find a variety of uses
for the home-made records, but they are
usually made for mailing to relatives and
friends in the armed forces. The micro-
phone shown in the photograph is of high-
fidelity crystal construction, and is used for
broadcasting and for radio re-broadcasting.

It was felt inadvisable to use a radio in
the console itself because of the rapid
obsolesence of radio design. Instead, the
program on the air is picked up from an
external unit by the “mike” and sent out
over the console unit to the four plants.

This entire system, as it .now operates,
embodies a master amplifier with a pewer
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output of 25 watts at 5 per cent distortion.
The microphone input into the amplifier has
an additional stage of amplification through
a 6SFS tube. The pick-up feeds into a 6J5
tube followed by a push-pull stage of 6L6's.

The circuit utilizes a bass boost. The
transformer design is such as to give a ris-
ing tendency with its peak at 4,000 cycles.
This rising characteristic at high frequencies
takes care of sibilants, makes for a good .
understanding of speech and helps to elimi-
nate noise penetration.

The output transformer of the amplifier
uses a 1 ohm and a 500 ohm winding. The 1
ohm line feeds to six speakers in parallel,
including the one in the console, and the 500
winding feeds to the input of two 500 H
pads, the other side of which feeds the
two telephone No. 111C transformers.

The control panel has been so laid out
that it facilitates the monitoring of all pro-
grams (riding gain), since the telephone
company insists upon a level of 8 T. Us
being maintained at all times, This level is
sustained by the use of a master volume
control and a 500 ohm output meter which
is directly connected across the 500 ohm
winding of the output transformer. i

Base and treble controls are provided and
are used to attenuate the variation of base
and treble crescendos of the more than 300
records that are now in the Hedstrom
library. A strategically-placed location
switch enables the operator to cut off vari-
ous locations at her discretion when the
music is not desired at a particular plant
at the time of its broadcast.

After a scientifically thorough noise anal-
ysis of sound levels had been made at the
contemplated speaker locations, the speaker
design began to take shape in the author’s
mind. Experierice has taught that the effi-
cacy of music is as good or as bad as those

(Continued on page 301)
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ing, communication and manufactur-

ing during 1943 may be summed up

in one objective: Win the War! Al-
though wartime secrecy imposes limitations,
the end of the year affords an appropriate
opportunity to gauge radio’s vital role in the
world today, and to measure the signifi-
cance of wartime developments as they may
fit into the pattern of the future.

Today, on the wings of the airplane, Vic-
tory soars. On the waves of radio, Free-
dom sends its heartening message around
the world. Science triumphant has given
winged Victory indomitable power. There is
no direct clue, however, to reveal how long
and difficult the march to final victory will
be. Until the goal is reached, there must be
no letdown in the effort to win the war.

The American radio industry is breaking
all records in production and communica-
tion. As the New Year dawns, the ether
pulses with new vigor. Micro-waves accom-
plish new wonders. Daily, 400,000 radio-
electron tubes are manufactured. Every
hour of the day and night, all America is
informed by up-to-the-minute broadcasts on
the progress of the war. At the same time,
short-wave broadcasters are reaching every
land throughout the world regardless of
enemy restrictions. Tons and tons of ap-
]ﬁratus are sent into combat every week.

iles and miles of transoceanic radiotele-
graph circuits are vibrant with urgent dis-
patches, news and communiqués. Messages
are flashed by automatic high-speed ma-
chines at the rate of 600 words a minute.

A radio flash from a walkie-talkie in a
foxhole, or from a handie-talkie on a beach-
head, may well be the signal of victory. A
radio flash from the cockpit of a fighter
plane, or from a rubber life-raft, may turn
the tide of a battle, or save the lives of
struggling men. Radio’s record for 1943 at-
tests the triumphs of the deft fingers that
make radio tubes; of the hand that manip-
ulates a soldering iron on the assembly line,
or the skill of the tester who declares the
complete apparatus ready to enter the fight.

AMERICAN RADIO FIRE-TESTED

American-built radios have been under
fire now for more than two years. Within
that period home-radios in the United
States have been used as never before as
a source of news and entertainment. A home
without a radio i§ out of tune with the
world. Americans everywhere have an ear
to the battlefronts. There are 60,000,000 re-
ceiving sets; 31,000,000 “radio families”;
900 broadcasting stations; 14 American in-
ternational short-wave transmitters; mil-
lions and millions of radio-electron tubes
glow in the service of the nation.

The postwar era will bring many chal-
lenges and problems to test American lead-
ership and enterprise. Industry must be pre-
pared to reconvert as quickly as possible
from war to peace, yet without the slightest
neglect ot relaxation in the total war-effort.

Radio as an industry is fortunate to have

RADIO activity in research, engineer-

#* President, Radio Corporation of America.
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Radio-electronics has  made
startling strides during 1943,
RCA's president, Mr. Sarnoff,

believes that even more strik-

ing advances will be made
in the coming year and those
following.

television as a postwar development of
great promise and popular appeal, able to
open a new era in service to the public.

There should be no expectation, however,
that when the war ends the air will be
adapted overnight to television. It will re-
quire from 3 to 6 months to get the ma-
chinery in operation to resume the manu-
facture of civilian broadcast receivers. It
may require a year after approval of stand-
ards and full authorization of commercial-
ization of television broadcasting by the
Federal Communications Commission be-
fore television sets are available within the
price range from $200 to $300. Production
of television receivers is not the only task.
Television transmitters must be erected. In-
teresting programs have to be planned.-Au-
tomatic radio relay stations must be built
to link key cities into a network.

Alongside of. television, F.M., or fre-
quency modulation on ultra-short waves,
holds great promise of becoming an added
feature in broadcasting. Even now F.M.
carries the sound part of television. In both
television and F.M., much scientific prog-
ress has been made in connection with the
application of radio to the war. The home
radio instrument of the future will be a
combination television and sound-receiver
incorporating F.M. and phonograph.

Outside the realm of radio communica-
tion, the application of radiothermics—or
radio heating—is finding widely extended
use in industry. The use of high-frequency
waves for heating is a wartime develop-
ment of no small achievement. It is accel-
erating and increasing the efficiency of nu-
merous industrial processes.

THE FUTURE OF RADIO

Thus, the future of radio is an ever-in-
creasing circle within whose orbit new
peacetime ~services are being evolved
through wartime research and engineering.
As keys to the microwave spectrum, more
powerful electron tubes are opening the do-
main of tiny wavelengths, which possess un-
limited possibilities in radio and its related
fields of electronics, television, radiother-
mics, supersonics and electron microscopy.

Because of spectacular wartime develop-

ments, radio apparatus will be adapted for
collision prevention to aircraft, ships, rail-
roads and possibly automobiles. All this will
be part of the new service of radio in an
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era of sight control made possible by the
development of electron tubes in the field
of microwaves.

As new electron tubes always serve as
keys to major advances, so in broadcast re-
ception, new and tiny tubes—smaller than

acorns — may introduce “personalized”
radio. Small, compact receivers, and even
transmitters may be built in a little case that
will slip into a pocket. The uses to which
such “stations’” may be put gives the
imagination much to play upon.

All these new developments will not be
realized in 1944, but with 1944 as the year
of expected decision in the European war,
they will date from it, as radio broadcast-
ing dated from 1919.

The new ideas, tools and instruments of
progress that emerge from the war may
well give us 1960 radio in 1950, War
shrinks the lapse of time between inven-
tion and its practical use. The merit of a
discovery is quickly appraised and har-
nessed.

THE COST OF OUR PROGRESS

While we can see all these signs of prog-
ress, we must not lose sight of the losses
suffered to the world through the casual-
ties of battle. The boy who fell in the
jungles of Guadalcanal, on the sands of
Africa, on the road to Rome, who vanished
in the Atlantic or Pacific or parachuted into
the realm of missing warriors, may well
have carried with him a revolutionary idea.
At the year-end, when we review a year of
war, we wonder what might have been the
fate of wireless had war taken the lives of
such men as Maxwell, Hertz, Marconi, De-
Forest, Armstrong, lexanderson and
Zworykin, in their youth.

But the young men, lost to the world and
to science in this war, have, in their su-
preme sacrifice, made it possible for the
civilized world to progress; they have con-
tributed far more than invention. They have
made future invention possible by the de-
fense of a civilization in which men can
think, work and achieve for the welfare of
mankind under freedom and justice.

We may look forward to 1944 with high
hopes, bulwarked by a determination never
to break faith with those who have fallen,
or with those who are marching, with the
Stars and Stripes, on the bomb-infested
road to Victory.

269


www.americanradiohistory.com

- B T ———

New FElectronic
GUN DIRECTOR

(Cover Feature)

ordnance was shown to newsmen and

others recently when the Army and

Bell Telephone Laboratories jointly
demonstrated the Electrical Gun-Director
on the Laboratories Grounds at Murray
Hill, New Jersey. As an Army plane over-
head simulated a bombing run, observers
noted that four guns of an anti-aircraft
battery were following the plane, without
manual operation by their gunners, and
that they were trained, not at the plane but
at a point aliead of and above it. Seated at
a sizable metal box mounted on the ped-
estal, observers with eyes glued to tele-
scopes kept the cross-hairs trained on the
plane. Both telescopes turned vertically;
and also along with the box and the ob-
servers, they turned horizontally. By an-
other instrument, the plane’s distance was
measured. After the plane had been
“tracked” for a few seconds, the fire-control
officer gave the command “Fire!”; the
shells for each gun were pulled out of their
individual fuse-setters, where their burst
had Dbeen timed under the control of the
Director; immediately and automatically
rammed home and the breeches closed.

To the Army’s regret, the guns were
not fired, but if they had been the shells
would have travelled on a path converging
with that of the plane, and would have ex-
ploded within lethal range of it. Officers
who had scen the set-up used against a
towed target said that instead of an occa-
sional hit, the target sleeve was invariably
torn to ribbons by a salvo of four guns.

How the Electrical Director works can
be explained by starting with the artillery-

B N epoch-making development in Army
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Gun-pointers are on
the job, but aiming
is automatic.

man’s problem of aiming a gun at a fixed
visible target, say a captive balloon. The
gunner must know the direction and dis-
tance of the target, and also the muzzle
velocity of the shell, the direction and
velocity of the wind, and the density of
the air. Using ballistic tables, he finds
a direction and elevation to point the gun,
and the setting of the fuse. These tables,
converted into electrical terms for a par-
ticular gun, are built into the Electrical
Director, so that if its telescopes and
range finder are pointed at a fixed target,
the battery is automatically aimed in the
right direction,

If, however, the target is an airplane in
flight, consideration must be given to the
distance and course which it will travel
during the several seconds while the shell
itself is in flight. As the telescopes follow
the plane, the Electrical Director gathers
information from which it predicts just
where its target will be when the projec-
tile reaches it, assuming that the plane flies
a straight course as precision bombers must,
The Director then selects, with the aid of
its built-in ballistic tables, a direction and
angle of fire, and a fuse setting, which
brings the shell to its rendezvous with the
plane and explodes it there.

Referring to Fig. 1, it is casy to follow
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Fig. 1—The electronic gun-pointer must cope accurately with all the factors shown above.
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the details of the Electronic Gun Director,
as well as to understand all the factors
which it must take into account.

An enemy plane (1) looms in sight. The
crews of the tracker (6) and of the height
finder (3) spot the target and follow it in
its flight. The computer (7) of the elec-
trical director instantly measures the po-
sition of the target and then predicts
where the anti-aircraft gun (5) is to be
aimed and how the fuse of the shell is to
be set so that the shell will burst in the
path of the plane at the predicted position

4). '

The electrical information derived by the
computer is ' translated into mechanical
movement at the gun to swing its muzzle
automatically to the correct horizontal and
vertical angle to score a hit. Not only must
the computer make its calculations contin-
uously during the entire period the target
is being tracked, but it must make constant
and instantaneous corrections for a number
of reasons.

The time of flight of the shell (a) to
the predicted position of the target (4), is
dependent upon the muzzle velocity of the
gun (b), which in turn is governed by the
temperature of the powder and the number
of times the piece has been fired. The path
of the shell is also influenced by its drift
(c) which is the spin caused by the rifling
of the gun, curving the shell to the right.
At the same time the pull of gravity (d)
deflects the shell downward, and the varying
density of the air (e) slows down the pro-
jectile more or less, while the direction
and the velocity of the wind (f) either re-
tards or pushes the shell ahead or to one
side. To add to the complications of the
problem, the difference in the location of
the tracker and the gun (g) must also be
taken into account.

In the art of ranging on a moving ob-
ject, the Electrical Director represents a
considerable advance in several particulars.
For one, it has solved the difficult problem
of compensating for the errors introduced
by the human element. There is a natural
tendency for the observers to permit the
target to stray from the cross-hairs in the
telescopes. Realizing that this has occurred,
the observer attempts a quick recovery
which may be interpreted as a change in the
speed of the target. If this information
were used, the gun would quickly change
its lead to fit the false rate of speed. Engi-
neers have long been familiar with elec-
trical networks for telephone systems, so
they invented a brand new one by which the
momentary fluctuations are averaged out,

(Continued on page 301)
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|—Portable radio of the type used in South Pa-
cific landing operations. 2—The jeep station com-
bines great mobility with longer range than af-
forded by pack

sets. 3—Latest and smallest

transceiver, the guidon radio.

Electronics 11

Modern

By TED POWELL

HIS paper is severely limited in the
nature and detail of the information it
contains because of wartime censor-
ship. Certain military electronics equip-
ment may not even be mentioned by name
now in order that Axis agents may not pick
up useful leads and scraps of information
which may total up sufficiently to become
of military importance. It has been written
in order to emphasize the vast importance
of electronics in this war of specialists, ma-
chines and production. It is a war that
has developed into a bloody and ruthless
struggle of industrial giants fought on a
world-wide battle front but which will
eventually be won on the laboratory bench,
the drafting table and the production line.
Out of all the brutality and tragedy that
is World War II, there have emerged many
blessings both technical and social. Born of
a desperate necessity, they have crammed a
generation of progress into the relatively
short span of a four-year planetary war.
Perhaps the most significant of these devel-
opments is the rapid expansion of the elec-
tronics fields.

COMMUNICATION

The most obvious application of elec-
tronics to wartime use is in the problem of
high-speed and mobile communications
equipment. The mobility of mechanized
armies, the great speed and range of the air-
plane, the guerrilla nature of modern naval
warfare, the tremendous amounts of con-
voy-borne war materiel required by the
modern fighting man and the world-wide
extent of the conflict have all combined to
make communications an extremely vital
factor in modern war. This is particularly
true where amphibious campaigns must be
undertaken and the complete integration and
coordination of land, sea and air forces is
absolutely essential if materiel and man-
power losses are to be kept at a minimum.

The widespread use of such communi-
cations equipment was made imperative by
the very nature of modern combat tech-
niques as first introduced by the Germans
in the forests and plains of Poland. Oddly
enough, such battle innovations bear a
strange parallel to modern athletic games.
Knowing Nazi methods, this may be more
than mere coincidence. At any rate, they
pointedly illustrate the necessity for elab-
orate communications equipment in mod-

ern war.
- RADIO-CRAFT for
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The finest analogy of all is the gridiron
game. It began as a slow and ponderous
tug-of-war affair in which massed man-
power was hurled at a calculated weak spot
in the opposing defense, in turn met by a
converging mass of defensive manpower;
opened up somewhat with the development
of passing, the reverse play and the spin-
ner; became au open and technical game
with the introduction of a “razzle-dazzle”
technique of intricate ball-handling and
manpower shifting which kept the oppos-
ing defense unbalanced and decentralized;
and finally, evolved into the modern bewil-
dering, intricate, wide-open, mobile, high-
speed “spread-the-defense” type of game.

It now employs highly trained “specialist”
backs and picked field generals who skill-
fully mix deceptive plays and tactics to
suit playing conditions and send crack
backs off on swiftly executed intricate plays
with little direct protection much of the
time. These backs hurtle through gaping
“sucker” holes in a scattered and bewil-
dered defense line, while fast linemen and
blocking backs move downfield behind the
opposing line to scatter and cut down the
secondary defense to allow the backs to
break away for long and spectacular gains.

The obvious and significant point in-
volved here is the fact that such play calls
for intense specialist training and the use
of ‘elaborate signalling systems on the part
of both the defense and the offense.

FOOTBALL AND THE BLITZ

This sports analogy closely parallels the
development of modern war tactics and the
closing sentences breathe the very essence
of the Nazi panzer attack.

Thus in World War. I and in previous
wars, the general tactics consisted of the
hurling of massed armies at calculated weak
spots in the enemy lines which in turn were
met by counter-attacking waves of massed
manpower ; changed somewhat with the ad-
vent of the airplane and some mechaniza-
tion ; expanded further by the application of

1944

www.americanradiohistorv.com ... .

Signal Corps Photos

Warfare

the German military experts’ philosophy of
“outflank, envelop and destroy” and the
“double-envelopment” method of attack;
“opened up” still further with early Ameri-
can and Russian experiments with para-
troopers and  further mechanization;
brought up to date by the prophetic en-
visionment of the modern streamlined
“panzer” division by DeGaulle and young
American military experts, which the Nazis
aped; and finally, culminating in the mod-
ern amphibious air-sea-land “blitz” armies
which have reached their peak of develop-
ment in the British 8th and the American
Sth and 7th armies.

The modern “blitz” attack as first applied
by the Nazis required swiitly massed and
mobile striking power at several points;
made rapid ‘“‘feeler” feint attacks to keep
the defense scattered, bewildered and off-
balance; punched through a few mechan-
ized thrusts at weak spots; sent tank ‘“cav-
alry” units past the outmaneuvered defense
on rampaging charges, disrupting communi-
cations and supply lines and disorganizing
secondary reserves; sent short-range planes
overhead to help hammer and demoralize
the hacked-up defense lines; sent long-
range bombers far to the rear to wreck
supply depots and reserve concentrations;
sent one or two overwhelming mechanized
thunderbolts at the weakest points in the
enemy lines; and finally, “outflanked, en-
veloped and destroyed” the bewildered and
demoralized enemy. Thus the modern “T-
Formation” and the “panzer blitz” become
strange bedfellows.

It is patently obvious that to carry out
such an intricately deceptive, highly mobile,
multiple-prong attack, precise timing and
perfect coordination between the various
highly-trained ‘‘specialist” military arms
are absolutely essential. The same holds true
for the modern defense.

It is quite obvious that such a feat would
be utterly impossible without the wide-
spread use of elaborate signalling and com-

(Continued on page 302)
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@ Established FM Stations
O FM Stations under construction

+ FM applications pending

By W. R. DAVID *

M — Today and Tomorrow

A reduction of nearly 200 in the total number of AM broadcast stotic')ns,
giving more elbow-room for those which remain in operation; an increase in
the number of FM stations from the present 50-odd to 500, and a ten-fold

. increase in television stations is foreseen by Mr. David, who predicts that
as well as television will be handled by great automatic networks.

HE chart (see FM
T map,above) shows

the condition of FM today. The solid

circles represent present FM stations,
the open rings FM construction permits, and
the crosses applications pending. The phe-
nomenal growth of FM broadcasting is a
matter of record. One experimental station
in 1938, Major Armstrong at Alpine, New
Jersey; 7 in 1939; 11 in 1940 ; and in 1941
when the Government authorized commer-
cial FM broadcasting, 18 commercial, 2 non-
commercial or educational, and 14 experi-
mental. During 1942 and 1943 the total
jumped to 53, which is the number in opera-
tion today. The total number of stations
today is: 900 AM (in round figures), the 53
FM transmitters and, to complete the pic-
ture, 9 television stations and 36 interna-
tional short-wave stations either under con-
truction or actually operating.

The existing stations are in large popula-
tion centers. It is interesting to note that
the service areas of these stations encom-
pass from one-third to one-half of the total
population of the United States. This repre-
sents an mmmediate postwar FM receiver
market of large proportions. Considering
the population served as 50,000,000 and as-
suming that one out of four will buy an FM
receiver, the potential market is approxi-
mately 12,500,000 plus second receivers and
car receivers. The approximately 600,000

*General Electric Cos Part of a speech delivered
November 8, 1948.
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FM receivers in use today hardly affects
this calculation.

The skeptic can say that all of those lis-
teners have AM receivers. However, a sur-
vey has shown that approximately 14,000
AM receivers fail each day and go per-
manently out of service. Further, it was
estimated that 6,000,000 of the 60,000,000
AM receivers were out of service by June
of this year. A strong incentive to purchase
FM receivers will be the probable trend in
postwar thinking that a receiver will be
obsolete when sold if FM s not included.

Of course, the introduction of anything
so new and different as FM creates prob-
lems, but none seem unsurmountable. The
remaining problems are:

1. Continued explanation of FM to the
public. This is being done by the leading
radio manufacturing companies through in-
stitutional advertising.

2. Network support of FM rather than
interest from the viewpoint of insurance or
protection. This support is confidently ex-
pected.

3. Establishment of high-fidelity wireline
and radio relay facilities. The present war
developments will greatly facilitate the lat-
ter.

4. Big name programs. That will come
with wholéhearted network support.
5. More FM stations—The new station

RADIO-CRAFT

applications being filed, now numbering 56,
are evidence of the impending postwar in-
terest.

With the impetus that FM has today,
continued rapid growth is assured. Tomor-
row’s wireless FM network will differ
from today’s in that separate relay tranms-
mitters will be operated on very high fre-
quencies. They will be small units with
highly directional antennas located at
strategic high points and probably operated
automatically. It seems reasonable that FM
will eventually supplant all local, most of
the regional, and some high power AM sta-
tions. Such a transition would be generally
beneficial. It would give the public FM and
better AM reception. The present AM band
would be cleaned up, making more clear
channels available for more high power
AM stations. Possibly in the future we can
have superpower, 500 kilowatt AM stations
for long range coverage.

Here I stick my neck out and make a
prediction :

Five years after the war we will have
750 AM stations and 500 FM stations.
Again — to complete the picture — 100
television stations and 50 international
short-wave stations. True, this is only one
prediction—but it is based upon our anal-
ysis of the trends and with some thought

about the economics. If any of you care to

make a prediction, I am interested.
for FEBRUARY, 1944
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Radio Men Need

THE SLIDE RULE

By WILLIAM B. MILLER

connected in parallel, or of two con-

densers connected in series may readily

be calculated by the method givea in
the first half -of this article, (published in
the December Radio-Craft). If there are
more than two condensers or resistors, as in
Fig. 1, the total resistance or capacity may
be calculated more readily by the use of
reciprocals :

THE total resistance of two resistors

1
Dy A e
R, R. R

Re

(C may be substituted for & ir ihe above
formula.)

Calculations of this kind are very com-
mon in radio, and are among those wi. h
are exceptionally well adapted to suivi,
with the help of the slide rule.

THE USE OF RECIPROCALS
Both of the last two problems could have
been solved by reciprocals where:

1
Ce = —m—
1 t 1
C, C, G ete

R may he substittited for C in this for-
mula.

So we will show how reciprocals may be
handled with a slide rule.

Reciprocals may be solved in two ways.
They may be considered as divisions with 1
as the numerator and the division carried
out in a regular manner. The other method
is to use the slide in an inverted position.
We .will illustrate the first method by &
few examples:

Conductance (G) equals the reciprocal
of resistance. R equals 500 ohms, G equals
1/500. Set the 5 on C to the left index on D
then under the right index of C will be
found 2. We know from experience that
it 1s .002 ohms. The rule for this is: To
the D index set the number on 'C, then
under the C index read the reciprocal of
that number.

This procedure may be reversed and any
decimal may be converted to a common
fraction. Convert .25 to a common frac-
tion: Set 25 on C to the left index on
D, then under the right index on C will be
found 4, giving us ¥4 as the answer. The
rule is: To the left index of D set the
number. Below- the right index of C will
be found the denominator.

Suppose we have a fraction that has a
numerator larger than 1, such as 4/5. This
means 4 iz to be divided by 5 and we do
it as in ordinary division. ‘There is an in-
teresting result in this type of problem.
For example, change .75 to a common frac-
tion. To the right index on D set 75 on C,
then under 3 on C will be found 4, also
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under 6 will be found 8 making 34 and
6/8 as the answers. ‘If .5 had been u.ed
instead the following answers could have
been read 1/2, 1.5/3, 2/4, 2.5/5, 3/6, 4/8,
etc., all with the same setting.

The sccond method of doing rec’ »ocals
is by means of the inverted slid . ihis
means that the slide is withdrawr from
the stock and replaced with the rigi index
where the left was hefoie, putting the C
scale upside down next to the A scale. In
this position, after all indexes are aligned,
any two numbers on C and D are recipro-
cals, that is their product equals 1, (or 100,
1,000, etc.). To rcad these the hair linc
on the indicator 1s used to line them up
with each other. Over the 2 on D will be
found the 5 on the inverted C scale, over
6 will be found .166, etc. See Fig. 2. We
can use the inverted s'ide for solving prob-
wems involving parallel resistors and series
condensers. For example, find the effective
resistance of three 5 ohm resistors,
(1.666 ohms).

We invert the slide and read on the up-
side down C scale the reciprocal of 5. This
is .2. As the formula reads, the resistance
is equal to the reciprocal of the sum of the
reciprocals of the separate rcsistors, so
we add .2 three times to get .6. Then the
reciprocal of .6 (from the slide) equals
1.666 ohms. Jf the resistors had been S0
or 500 ohms the answers would have been
16.66 and 166.6 ohms, respectively.

SQUARE AND CUBE ROOTS

Both the square and cube roots of any
number may be found with the aid of the
slide rule. Square roots may be read di-
rectly on the rule with no settings of the
slide. The squares of numbers on scale D
are directly above them on scale A, and
may be read accurately by means of the
hair line. The roots of the numbers on
A are, of course, directly below on D.
There are a few things to remember
though.

If the left index of A is considered as 1,
the middle is 10 and the right is 100. Tf the
left index is considered as 100, the middle
is 1,000 and the right is 10,000. Also, num-
bers 1. to 3.16 on D have squares 1. to 10
on A. Numbers 3.16 on D have squares 10.
to 100 on A. Numbers 10 to 31.6 on D have
squares 100 to 1,000 on the left half of A.
Numbers 31.6 to 100 on D have squares
1,000 to 10,000 on right half of A and:
If D runs .1 to 1 then A runs from 01 to
1 to 1. left the right. If D runs .01 to .1
then A runs from .0001 to .001 to .01.

The square root of any number on the
A scale is directly below it on the D scale.
But every number on the A scale is repeat-
ed. Thus we have two 9's, one just to the
left of center, the other far to the right.
The rule is:

If the number whose root is being
extracted has an odd number of digits
(to the left of the decimal point), the
square root will be found below the
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Fig. |, top—By using reciprocals the %total
resistance or capacity here is easily found.
Fig. 2, bottom—To find reciprocals on rules
without a Cl scale, simply invert the slider.

number to the left of center on A. If
it has an cven number, the square root
will be {ound to the right of center on A.

T'or example, let us find the square root
of 36, which as everybody knows is 6.
As 36 has an cven number of digits, we
look for 36 on the A scale to the right of
center. Under it we find 6, as expected. tf
we wish to find the square root of 360,
which has an odd number of digits, we
look up 36 on the left of center, and under
it find 19, as far as can be seen. (Actually
19 is the square root of 361.) If the num-
ber whose root we are secking is 36.1, it
remains an even number, and the root is
slightly greater than 6.

The turns ratio of an output transform-
er is equal to the square root of the larger
impedance  divided by the smaller im-
pedance. Let Z1 be 9500 ohms and Z2 De
500 ohms. Dividing 9500 by 500 gives 19.
Find 19 on scale A (the ninth main division
to the right of the middle 1), the hair line
will then indicate on D the square root,
4.36. This is the required turns ratio.

Compute the current that will flow
through a speaker whose voice coil im-
pedance is 8 ohms and which is rated at
25 watts when fully loaded.

I)

I equals the square root of —

R

This problem may be solved in the usual
manner, or in one setting by using the A
and B scales for the division and then read-
ing the square root directly on D.

Set the left 8 on B to the left 25 mark
of A, then set the indicator to the middle
1 (index) on B, the hairline will pass
through 1.768 (amperes) on D, which is
our answer.

CUBES AND CUBE ROOTS

All four scales arc used in computing
cubes and cube roots. Set the left index
of C to the number on D, then set the
indicator to the same number oh B and

(Continued on page 320)
273


www.americanradiohistory.com

Photo 1

21~ 00D MORNING . . . This is the

voice of the receptionist of today
speaking into the telephone of tomorrow.
What is this telephone of the future? It is
the prediction of Donald Deskey, industrial
engineer. When will it be in use? Only time
can tell. Are you interested in this post-war
telephone? If so, tune your future Great
Crystal Gazers Model this evening to lLord
Future. Deskey’s telephone marks a great
forward march in the post-war world. It
will revolutionize the telephone and will
make telephoning even more convenient
than it is today. Is this possible? Anything
can be possible. Science never stands still.
In the days of crystal sets, it did not seem
possible that short-wave reception, tele-
vision, etc., would exist. Now we take these
developments for granted. Never would the
thought come to us that at one time these
were merely predictions.”

“. .. Good evening all. This is Lord
Future speaking. Have you heard about
Deskey’s telephone? His new telephone is
revolutionizing the entire business and so-

Photo 2

By ELECTRA FIPS

cial world of the year 1964. It is being ac-
claimed by all our great business houses.
Thousands of orders for installation have
been received. In order to appease all the
enthusiasts who have phoned us during the
past few days for information, I will briefly
explain the features of this telephone to
you. Before I start I want you to notice
the photos of this new telephone which will
now be flashed on your television screen.
These photos will stay on the screen till the
description is ended, to make it more under-
standable.

“You recall the inconvenience we all have
had with telephone directories, tumbling at
our feet and making telephone tables untidy
sights. How many times have we wasted
valuable time trying to find a number in a
public phone booth directory, only to find
that some inconsiderate person has torn out
the page. Also, many have experienced diffi-
-culty in reading numbers in poorly lighted

Wartime Service Streamlined

SERVICEMEN in northern New York

are switching to methods adapted to
present conditions. A survey shows that
hours, delivery methods and working ar-
rangements are being adjusted to meet the
conditions of labor and transportation scarc-
ity, and of six- and seven-day weeks aon odd
shifts worked by many of their customers.

One serviceman opens at 6 a. m. daily,
closing at § p. m. Another service center
stays open till 9 p. m. Monday and Friday
nights, but remains closed all day Satur-
day. Still another repair shop works from
10 or 11 in the morning to late evening.

These staggered hours get the various
“shifters” as well as those workers on
standard time who find that their hours co-
incide with those of the average radio man.
In the past, it was an easy matter to take
a half-day off now and then, in which litt'e
odd jobs could be done. Now that this is
well-nigh impossible, the shop that is open
before or after the regular stores or other
places of business is appreciated.

Delivery comes in for a definite change
in policy, too. One serviceman uses what he
calls the “postcard system.” When he ac-
cepts a set for service he requests the cus-

tomer not to phone or stop in to see if it is.

274

ready. As soon as repairs are completed, he
notifies the customer by postcard.

This serviceman reports a 20% increase
in efficiency, because he doesn’'t have to
spend time answering phone calls or per-
sonal inquiries from curious customers. He
takes half-an-hour or less nightly and sends
out a flock of cards which reach their des-
tination in a day or two.

In one service shop a card was observed :
“Don’t ask us to pick up or deliver—Service
is our problem—Transportation must be
yours!” Several centers pool their deliv-
eries and arrange with the local trucking
concern to call at customers’ homes for de-
liveries or pickups. The customer is
charged with the trucking costs in addi-
tion to the regular bills. The truckman col-
lects the total bill—his own and the Serv-
iceman’s.

Over 75% of the servicemen contacted
have turned thumbs down on any and all
credit for the duration. Parts are too hard
to get and business is too pressing to both-
er with bookkeeping headaches. Besides,
most of the girls who formerly handled the
repairman’s figures have been pressed into
duty on the bench as additional repairmen,
have jobs in defense plants, or are in the
WACS or the WAVES.

RADIO-CRAFT

Photo 3

ELEPHONE v # FUTURE

booths and then in despair have to ask some
kind person in the vicinity to read it for
them. No longer will we have to go through
all these trials and tribulations. The tele-
phone directory is going to be eliminated
entirely. It will be reproduced on microfilm
and the 1 .is will be mounted on a device
which allows the user to run through the

~directory at variable speeds, finally arriving

at the number by a manual control. The
name are projected through a magnifying
lens and appear in an illuminated frame in
the base of the telephone. See Photo 1.
When the name and number are brought
into position in the viewer the control mech-
anism is released and the number can be
set up on push buttons. It is possible to
incorporate this principle in the base of the
present telephone, listing names possibly
equivalent to the number in the New York
telephone directory.

“No longer will we have the present dial
system which wastes time because we have
to wait for the dial to return before dialing
the next digit and have°to repeat this proc-
€ss six or seven times. A tab system is
substituted for the present dial. The user
'simultaneously pushes down tabs with iden-
tifying letters or number symbols instead of
dialing. See Photo 2.

“Another feature which certainly will be
most welcome with all telephone users—the
total elimination of wire. The hand instru-
ment is absolutely wireless, thereby elimi-
nating wire tangle nerves. The telephone
can be carried to any point in the room.
See Photo 3. How is this possible? We can-
ot divulge this secret at present. There’s
a war on, you know.

“The transmitter-receiver will be replaced
by a microphone loud-speaker device.
However, an earphone will be provided in
the event that the user desires privacy for
the incoming calls.

“How often have we all wished for an
invention which would record all calls made
while no one was available to receive the
call. Here it is! A trip signal device for
indicating messages received during the
absence of the user is incorporated in a
remote terminal cabinet, '

“This telephone can also function as an
inter-office or inter-home communicating
system. Another advantage is that the user
can select bell, chime or light signalling—
whichever is most convenient.

“l am now signing off. You will hear
from me again when this telephone will be
publicly used. For the present let’s all give
our utmost to end this war and bring the .
predictions of 1944 into the reality of 1964.”

for FEBRUARY, 1944
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“Radioclast”
the Latest Radio Swindle

ROM the earliest days, radio has had
its group of dubious camp-followers.
Who among us has not—in his begin-
ner’s period—purchased a guaranteed
“static eliminator” to hook in series with
his aerial? And which of us has not been

chagrined to find, when tearing it apart

to discover why it failed to perform, that
at best it was a disguised .001 condenser

and at worst a 201-A base filled with pure

concrete?

The wonder associated with radio ren-
ders people rcady to believe remarkable
things of any device stated to work on

electronic principles. Full advantage is taken
of this fact by unscrupulous persons, who
- foist instruments of doubtful value on the

public. One of the happy hunting-grounds
of such racketeers is the field of therapy.

The partly understood nature of many of

the ills of the human body, coupled with the
successful and legitimate use of radio fre-

quencies in diathermic treatment, causes
many simple souls to accept as rgasongble
the idea that some electronic machine might

be invented which could cure a multiplicity,
or all, of the ailments from which man-
kind suffers.

The latest outfit to cash in on this hu-
man tendency is the Electronic Instrument
Co., of Tiffin, Ohio, and the “Electronic

Instrument” purveyed by them is certainly
the latest and by far the most elaborate of

The ''Radioclast 40" is
the latest of a series
of pseudo - therapeutic
devices. The excellent
appearance and com-
plicated-looking panel
is designed to set at
rest the doubts of per-
sons who might not be
taken in by a less im-
pressive set-up.

miliar ring in the ears of those who re-
member the notorious Abrams “Oscillo-
clast” which was exposed in Hugo Gerns-
back’s Rabpio NEws in 1924.) Unlike earli-
er radio-health “instruments,” which looked
like converted spark-coil medical cabinets,
or at best like out-of-date 5-tube radios,
the Radioclast is a classy-looking console
44 inches high, and is decorated with no
less than 24 main tuning controls, plus a
few Lknobs, switches, buttons and just
gadgets.

It sells for a mere $1,000 ($945 has been
quoted as a “bargain” price). It is sup-
posed to detect, diagnose and cure every-

cording to “radioclastic”’ theory, it should
be capable of diagnosing and curing all
diseases! How likely such claims are we
shall see.

A TYPICAL “DIAGNOSIS”

The instrument, as can be seen from the
photograph, has a hinged front lid which
opens up, something in the manner of a
desk. On the table thus formed is a bhlack
glass plate, mounted flush with the board.
Under this is a screen, which is connected
to the circuits of the machine as shown in
the diagram (upper right corner), _

The patient holds an electrode in his

thing from double vision to a bone in the
colon. (Actual extracts from “The Radio-
clast News” vssued by backers of the de-
vice.)

It is claimed to be (and actually is)
capable of producing long, short and in-
termediate radio frequencies. Therefore, ac-

the machines which have been built to
5 absorb the dollars of those who hope to
i enjoy the benefits of health by utilization
of mysterious “radionic” emanations or vi-
brations.

The new device goes under the name of
“Radioclast.” (The name will have a fa-

hand, his fingers touching the center, which
provides another contact. The electrode is
plugged into the “In” jack, and the “doc-
tor,” dipping his hands in talcum powder,
begins a rhythimic stroking of the little
black plate with one hand, turning dials
(Continned on page 310)
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An Electron Counter

An ingenious method of getting around the problem of evacu-
ating the counting chamber makes this a practical instrument for b |
many experimenters who have some laboratory facilities but are |

not equipped to construct the conventional Counter

Craft suggest a widespread interest in

the automatic detecting and counting

of alpha* radiation from radioactive
substances. Of the many types of recorders
designed for this purpose the point-elec-
trode type of Geiger-Mueller counter is the
easiest to construct. \Vhen used in con-
junction with thyratron-control tubes like
the G.E. FG-17 this device will indicate both
visually and audibly the fast moving par-
ticles from radium, uranium and similar
bodies.

RECENT letters to the editor of Radio-

THE COUNTING CHAMBER

It is the counting chamber that performs
the first function in this system. Brass
tubing of the approximate dimensions
shown in Figure 1, or solid stock lathe-
turned to these proportions, is closed at one
end. A hole, reamed on the inside, is cen-
tered on this end for entrance of the par-
ticles. A bakelite stopper is fashioned to
fit the other end of the chamber tightly,
Through this passes the Ig-inch rod of
brass having a Fahnstock connector clip
at one end and the tungsten point at the
other. In operation this rod is adjusted in
the stopper so that the point is roughly 3/16
of a inch from the inside face, The en-
tire chamber 15 now mounted on a bake-
lite rod with a suitable base as shown. A
second Fahnstock clip is placed just under
the chamber to provide electrical connec-
tion.

*There are three types of radiation from radlum: alpha,
beta, gamma. A magnetic fleld will bend the first type
toward the right, the beta to the left and allow the
gamma radfation to pass directly through unmolested.

By B. H. PORTER

Pieces of tungsten wire (0.78 mm. diam-
eter) are ground on a lathe to a fairly true
point with a No. 4 India stone and to about
3.0 mm, back from one end. A hard Arkan-
sas oil stone is then used until, with a 20x
Hastings Tripplett glass, the point appears
very fine and sharp. Polishing with a pinch
of tin oxide (Diamontine) on the top of
a hard wood surface follows. With alter-
nate periods of rest and operation such a
point electrode will function satisfactorily

COUNTER | THYRATRON [E—
—_— 110 A.C|
SOURCE AMPLIFIER| |RECORDER
DE.
POWER
SUPPLY

Fig. 2—A block diagram of the set-up.
from two to three weeks and, upon being
found useless, can be reground. Approxi-
mately 1800 volts (D.C.) may be impressed
upon similar points before sparking over
to the chamber occurs. Such sparking is
normally injurious, however. Cleansing in
alcohol and heating to blueness in a bun-
sen flame coupled with a rest period elim-
inates operation failure and tends to de-
crease the voltage necessary for reliable
and satisfactory operation.

THE ELECTRICAL CIRCUIT
The electrical circuit that feeds these
parts consists of four units: the D.C. pow-

-BRASS ROD (%4"0.D.) SLIDES
IN AND OUT OF STOPPER
TO VARY DISTANCE TO FRONT

832 NUTS

/" Vie" WALLS

BRASS CHAMBER )

77
TUNGSTEN POINT,
YN v

T Fig. }.—Detail of the

chamber. The drawing
is  practically , self-
explanatory. Instead

%"

T
0.13 cm l

R

Lz

FAHNESTOCK
cLP 2"_]

BAKELITE STOPPER
TO FIT END
OF CHAMBER

!
i

METAL OR WOOD BASE

THREADED| HEADLESS BOLT

FAHNESTOCH CLIP

BAKELITE ROD
| (3%°0.0)

i
‘

of making it vacuum-
tight, the whole ap.
paratus, together with
the radio-active ma-
terial, is placed un-
der a bell-jar. A sim-
ple. type of
pump then will easily
produce the low vac-
uum required for this
type of instrument.

air-
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er supply, counter, amplifier, and thyratron
circuits. (Figure 2.)

The power supply is the standard type
which rectifies the 110-volt A.C. imput to a
variable D.C. output. In this case a range
of 500 to 2500 volts output is ample. The unit
may be purchased commercially or be con-
structed according to standard specifica- !
tions.

This supply feeds directlv into the cham-

ber unit shown in Figure 3. The ionic
charge collected by the fine tungsten point
after the entry of a particle from the radio-
active source under study, produces in the
chamber a potential variation that affects
the grid potential of the 6J5 detector-ampli-
fier tube. Battery supplies for the tube, two
resistors and a condenser complete the cir-
cuit.
. It will be noted from the diagram that
the positive side of the high voltage source
and the shielding about the unit are both
grounded. This shielding is necessary to cut
out high-frequency disturbances from near-
by induction coils or similar disturbing
equipment that may exist, Copper screen
may be used to encase this part of the
circuit and counter.

0
AMPLIFIER

Fig. 3—The counting chamber and detector.

The voltage impulse from the grid of
the first tube is amplified in the second unit
or circuit. (Figure 4.) This is a standard
two-stage amplifier similar to those dis-
cussed elsewhere in back issues of this pub-
lication and like those available commer-
cially. Two 6J5 tubes with the necessary
controls, batteries and transformer com-
prise the full circuit as shown. It will be
noted that headphones or a loud-speaker
may be connected into the circuit at this
stage for the purpose of hearing each par-
ticle from the radioactive source “spilling
over” as it were the high potential between
the tungsten point and the brass chamber.

If the anode current surge from the last =
tube of the amplifier is now applied as in
Figure S across the grid of a G.E. FG-17
thyratron, the latter discharges, provided
it has been adjusted critically above the
background of hum from outside disturb-
ances. The anode current of the thyratron
itself is now limited to just sufficient o
strength to move the armature of an auto-
matic recorder (see Central Scientific Co., i

(Continued on page 307) i
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The electronic therapy of the future as it might be applied fo the  Drying the wash may become a five-minute job if a Brooklyn inventor's

farm egg-producers.

dream is realized.

Inventors and Electronics

preview of fleets of aircraft zooming

through the skies long before the

Wright brothers actually lifted a flying
machine off the sand dunes of Kitty Hawk,
North Carolina. The late Nikola Tesla,
electrical wizard, predicted so many electric
marvels that scientific laboratories have
been busy, through the years, translating
his dreams into realities. Visionary scien-
tists had already thought of riding to the
moon by rocket before two government en-
gineers recently invented a method of run-
ning lawn mowers by radio. .

Cutting grass by the same radio waves
that brings a Beethoven sonata, or that
dolefu] tune, “At the End of the World,”
into your home, may sound fantastic even to
the credulous. However, two well-known
radio engineers—Charles L. Paulus and
Raymond K. Stout—of Dayton, Ohio, have
not only patented the idea, but outlined
how a lawn-mower may be started, steered
and stopped by wireless waves. The same
automatic mechanism may be employed in
operating manless automobiles, trucks, jeeps
and other military vehicles, as well as such
implements as plows, rakes and har-
vesters.

The stress of war-time conditions must
have spurred these inventors to develop this
labor-saving system. Then, too, the tempo
of civilian life has been changed by such
necessary circumstances as blackouts. This
automatic steering and control mechan-
ism is intended to°operate passenger ve-
hicles and military trucks during air-raid
alarms, because manless mobile units, re-
motely conttolled by radio, can travel
along well-defined courses without the
usual glare of lights.

ELECTRONIC GRASS-CUTTER?
Taking the lawn-mower as an example
of how wireless waves can guide a mo-
bile unit, a cable is located beneath the
sod of lawn, either permanently or sub-
ject to quick placement or removal as
changing courses may dictate. This cable
is charged from a source of low-fre-
quency current, not exceeding audible
wave-lengths, and the circuit is completed
by grounding the cable. It defines a path
of travel for the mower in much the same

TENNYSON’S poetic fancy gave a

~manner as beams of radio waves chart

courses for airplanes.

The lawn-mower is the receiving end
of this invention—the guiding cable being
a miniature broadcasting station. The mow-
er or other mobile vehicle is equipped with

RADIO-CRAFT
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By S. R. WINTERS

coils of wire, or pick-up antennas, in tune
with the waves emanating from the guid-
ing cable. A reversible electric motor op-
erates the steering wheel of the vehicle.
The pick-up coils are connected to radio
amplifiers, which enlarge the volume of the
signals as they start, steer or stop the
mower moving over the lawn or automobile
traveling a well-worn highway. There are
automatically-tripped electric relays for
controlling the steering wheel of the ve-
hicle, and other relays keep the mobile de-
vice on its charted course.

The inventors suggest that their auto-
matic steering and control mechanism is so
flexible that the cable can function above
the ground, and the system—in an en-
larged form—can operate fleets of buses,
relieving fatigued drivers from steering,
and at the same time conform to the war-
imposed 35-mile-an-hour speed limit. This
transit service may be a revolutionary post-
war application of radio.

DRY THE WASH BY RADIO

It may seem fantastic to think of abolish-
ing the traditional Monday wash-day with
the clothes hanging on a line to dry. But,
according to another recent invention it is
now within the realm of possibility to ap-
ply a radio-drying process to garments, as
well as painted metal surfaces, lithographic
ink, volatile solvents, and water-impregnat-
ed articles.

A radio-frequency induction coil is em-

The radio lawn-mower
gets its control signal
from a cable stretched
on a convenient walk
or along an edge of
the lawn. The operator
can relax in a com-
fortable chair, out of
the sun, and sip a cool
drink while controlling
the hard work of get-
ting the grass clipped.
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ployed for heating and drying articles. The
radio waves thus used may be of the same
length or frequency as those which bring in
your favorite songs and jokes. The metal
surfaces or water-soaked fabrics to be
dried are brought, by an automatic con-
veyor, within the ficld of these radio waves.

Sometime ago science introduced the
radio furnace which melts metals by the heat
of radio waves. Such apparatus is too cum-
bersome for doing small jobs around the
house, shop, or small factory. This inven-
tion, of James J. Morey, Brooklyn, pro-
vides a small chamber, instead of a large
furnace, which includes a conveyor for
carrying the articles to be dried. There are
two radio coils of wire—the two being in
the path of the automatic conveyor for ap-
plying the heat in progressively higher de-
grees,

This radio heater is sclf-contained for
drying a liquid coating or water-impreg-
nated article. The units include a casing
which contains the heating chamber and
carrier arms fastened to links of a sprocket
chain. The latter moves in a path above
and parallel to the lower surface of the
heating chamber. In addition, there are sup-
ports for the article to be dried, these sup-
ports taking the form of an inverted T, with
hooked upper ends to engage with the
hooked lower ends of the carrier arms.
These mechanical supports carry a number
of articles at one time. The sprocket chain
is endless, thus forming an endless trav-
eling conveyor.

(Continued on page 304)
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Fig. 1—The Travis discriminator, shown at the left, is difficult of adjustment and
now chiefly used to illustrate the principle of the circuit. Fig.

is not generally used in modern receivers. It is
2—The Foster-Seeley circuit, used in most FM receivers.

FM DISCRIMINATORS

By JULES M. KLEINMAN

A-M (usually a superregenerative)
receiver may detect FM signals was
described at the end of the preceding
article. A more practical method of FM
detection is shown in Fig. 1. This method
(discrimination) is used in all standard
FM receiving apparatus. The circuit of
Fig. 1 is known as the Travis Discriminator.

The limiter output is coupled to the plates
of two diode detectors by means of the
tuned primary T1 and the double tuned secc-
ondary windings T2 and T3. The primary
T1 of the LF, transformer is tuned to the
mean IV, tuned secondary T2 is tuned
slightly higher than the expected deviation;
and tuned secondary T3 is tuned slightly
lower than the expected deviation in the
opposite direction. Let us take for example
amcan LT, of 450 Ke., then T1 is tuned to
450 Kc., T2 to 470 Kc., and T3 to 430 Kc.;
5 Kc. more in Loth the plus and minus
direction to insure that the total frequency
swing is accommodated. Let us now assume
that an unmodulated R.F. carrier is coming
through the receiver.

Since the impedance. of any parallel res-
onant circuit is maximunt at resonance, the
R.IF. voltage across T1 will be maximum,
and since T2 and T3 are tuned to the
maximum deviation frequencies in opposi-
tion respectively, the induced voltage across
T2 and T3 will be equal and opposite, and
equal and opposite D.C. currents will flow
(as shown by the arrows) through detector
load resistors R1 and R2. Since the currents
flowing through R1 and R2 are equal and
opposite, the voltage drops across R1 and
RZ2 will be equal and opposite and the net
A.F. voltage will be zero.

Let us now suppose that the carrier is
instantaneously deviated plus and minus 10
Kc. or to 460 Kc. and' 440 Kc. respectively.
As the frequency deviates from the mean
450 Kc. to 460 Ke. the ninpedance of T2
will increase and that of I3 will decrease ™
therefore, there will be a larger voltage
drop across T2 and a smaller voltage drop
across T3. The R.F. voltage impressed on
the plate of V1 will increase and that on
V2 will decrease. The D.C. plate current
flow from V1 through R1 will be greater
while that of V2 through R2 will be small-
er; then the resultant voltage drop across
R1 with respect to ground will be positive
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and greater than the voltage drop across
R2 with respect to ground. The net audio
voltage will be the algebraic sum of the two
voltage drops plus R1 and minus R2 and
will present itself as the positive half cycle
of audio. This half cycle will be propor-
tional in amplitude to the magnitude of de-
viation, and proportional in frequency to the
rate of the deviation. As the mean frequency
deviates to 440 Kc., the impedance of T3
wcrcases and that of T2 decreases by the

.same amount, hence, the plate current of V2

increases and that of V1 decreases, the vol-
tage drop across R2 increases and R1 de-
creases, and with respect to ground the net
voltage will be negative by the same value
as the positive half cycle. A complete cycle
of audio has thus been converted from the
two deviations of the mean frequency, em-
ploying full wave diode detection.

The Travis discriminator is not found in
modern FM reccivers becausc of the diffi-
culty of adjustment of the tuned circuits, but
serves to bring to light the general action
of FM detection.

The discriminator which has the greatest
practical use is simpler in construction and
operation, though its workings are not quite
as easy for the student to understand.

THE FOSTER SEELEY TYPE

This discriminator is the conventional
tvpe empioyed in practically all modern
M receivers. The schematic is shown in
Fig. 2 (a). Here we have practically the
same circuit as the Travis except for the
elimination of the double tuned secondary.
In this circuit the tuned primary T1 and
the tuned secondary T2 are both resonated
at the mean LF., say 450 Kc. Not only do
we have inductive coupling between T1 and
T2, but also direct coupling through C to
the center of T2 which divides the secon-
dary winding into two separate windings
electrically. The D.C. return of V1 and V2
is made through an R.F. choke R.F.C. to
keep R.F. out of the load resistors R1 and
R2, C1 and C2 are R.F. hy-passes.

The best method of analyzing this cir-
cuit is vectorially. Let us again assume that
the mean L.F. is- coming through the de-
tector. The following action occurs: The
R.F. voltage and current flow through Tl
will be in phase (we are only interested in
the primary voltage Ep) the induced sec-
ondary voltage Es is 180° out of phase with
Ep and the secondary current Is is in
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phase with Ep as T2 is also resonated at
the mean LF. These conditions are shown
at 3 (a). We also have the primary voltage
Ep fed directly to the center of T2 which
splits the coil in half (keep in mind that
the voltage at the center of T2 is in phase
with Ep) then, actually, the secondary con-
sists of two coils in phase opposition.

The induced voltage El, we know,
will lead the induced current Is by 90°, and
the induced voltage E2 wilklead Ts by 90°
in the opposite direction, and the resultant
voltage applied to the plate of V1 will be
the vector sum of El and Ep 90° out of
phase, and that applied to V2 will be E2
and Ep 90° out of phase in the opposite
direction, with El and E2 being 180° out
of phase. The vectorial addition in 3 (a)
indicates that the resultant voltages EV1
and EV2 will be equal in magnitude and
opposite in direction; through the result-
ant current flow from V1 through R} and
from V2 through R2 being equal and oppo-
site the net audio voltage will be zero. There
exists a balanced condition as long as the
mecan LF, is 450 Kec.

Now let us see what happens when the
mean LT, deviates to 460 Ke. Since T1 is

Fig. 3—A study of the vectors explains
how signals are 'detected" by the dis.
crimjnator.
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damped by R it maintains the same re-
sponse over the deviation range, but T2 is
sharply tuned to the I.F. and since the fre-
quency has increased to 460 Kc. the in-
ductive reactance of T2 will increase pro-
portionally ; therefore, Is and Es will no
longer be in phase, but Es will lead Is by
some angle e proportional to the increase
in inductive reactance. This action is
shown at 3 (b), but the induced voltage
El and E2 will still Tead Is by 90° across
the coil of T2. We then have the vectorial
addition of E! and Ep at some angle great-
er than 90° and of E2 and Ep at some angle
less than 90°. From the addition it can be
seen that the resultant EV1 is less than
EV2, but are still opposite. Then the rec-
tified current flow from V2 through R2
is greater than the rectified current flow
from V1 through R1 and the resultant volt-
age drop across R2 will be greater (nega-
tive with respect to ground) than that
across R1 (positive with respect to
ground); the net audio voltage will be
negative (the algebraic sum of positive IR1
and negative IR2). The necgative half cycle
of audio is thus completed.

Next the "mean LF. deviates to 440 Kc.
Since the frequency is now decreasing the
capacitive rcactance of T2 will incrcase
and Is will lead Es by the angle ® as shown
in3 (c). Then El and Ep add at some angle
less than 90° and E2 and Ep at some angle
greater than 90° as in 3 (bh); therefore,
EV1 is greater than EV2 as in 3 (c¢) and
the resultant rectified current flow through
R1 will be greater than through R2, with
the net voltage drop being positive with re-
spect to ground. The positive half cycle is
thus completed, and full wave rectification
has occurred with the amplitude of the
audio voltage across R1 and R2 propor-
tional to the magnitude of deviation and
the frequency of the audio signal propor-
tional to the rate of deviation. This method
! is the most economical and the simplest to
keep in balance. There are modifications of
| this system, but all coincide to the analy-
1 sis given.
| The audio system of the FM receiver
‘ is the same as of the A-M system and needs
r no further explanation.

SPECIAL CIRCUITS IN FM

Certain circuits are used in FM receiv-
ers to improve the performance. Among
these circuits are the following -

A.V.C.: Sometimes employed in FM re-
ceivers which have but one limiter. This
feature is used to shorten the range of sig-
nal strength over which the limiter has to
function; however, the method of obtain-
ing and applying the A.V.C. voltage to the
R.F. and {).F. stages is the same as em-
ployed in A-M receivers.

SQUELCH: FM receivers are designed
to have an optimum sensitivity over a wide
frequency channel. This means that with
no signal coming through the receiver a
relatively large hiss is present in the audio
output. The hiss becomes very annoying to
the li-“=ner, and for this reason the squelch
circuit was designed. The purpose is to
deaden the receiver at all intervals when
no signal is coming through. In Fig 4 is
shown the schematic of a simple squeclch
circuit.

Analyzing, we find that a portion of the
limiter grid current flows through poten-
tiometer R and the resultant negative volt-
age is applied across the squelch filter diode,
R2, and C to the grid of the squelch am-
plifier. "When there is no signal coming
through the receiver then the grid of the
squelch amplifier is at zero potential and
plate current flows through R3 producing
a voltage drop across R3 which is nega-
tive at the top; this negative voltage is
~ applied directly to the grid of the first
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Fig. 4—A '"squelch"
circuit, similar to the
“silent a.v.c." used on A
some broadcast receiv-
ers. The purpose of
this circuit is to pre-
vent noise from com-
ing through when no
carrier is present. As
soon as a station is
tuned in, receiver
sensitivity is restored.
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audio amplifier and is proportioned to drive
the audio grid to plate current cutoff, dis-
abling the receiver.

When a signal comes through the receiver
a negative voltage is built up across R as
limiter grid current flows. This voltage is
applied across C to the grid of the squelch
amplifier, driving this grid to plate cur-
rent cutoff. Since there is no current flow
through R3 no voltage drop exists. The
audio amplifier acts as a normal cathode
biased stage, and the signal is heard. This
tripping of the squelch occurs instantan-
eously with the application of a signal.
The purpose of the squelch filter, (R2
and C) is to act as a fast performing, slow
release type filter to insure against trip-
ping of the squelch from high level noise
peaks that cause the limiter to draw grid
current. Since C is usually a high value,
hefore it has had sufficient time to charge
to a high enough negative value to cut off
the squelch tube, is shorted by the squelch
filter very rapidly, and is automatically re-
set to charge on the next noise peak. The
setting of R will determine the signal
strength at which the squelch filter will be
tripped.

A.F.C. OF TRANSMITTERS

In the installment on the Reactance
Method of Modulation it was stated that
the method employed to stabilize the oscil-
lator in police type FM transmitters would
be discussed. With the discriminator cir-
cuit shown in Fig. 5 it is quite practical
to obtain frequency stabilization of a self

excited type transmitter comparable to a
crystal oscillator. V1 is the reactance mod-
ulator; acting as an inductive reactance,; V2
is the electron-coupled transmitter oscil-
lator whose resting frequency is deter-
mined by the constants of T; V3 is a com-
bination triode-pentode converter tube; and
V4 is a conventional discriminator.

A portion of the R.F. output of V2 is
taken off by means of a pickup coil L and
fed to the injection grid of the converter
V3. The stabilizing oscillator section of V3
utilizes a triode crystal oscillator which is
tuned the I.F. higher than the fundamental
of T by the constants CX and T1. The
crystal oscillator section is electronically
coupled to the pentode mixer section and
the discriminator transformer T2 is tuned
to the I.LF. The D.C. return of the grid of
V1 is not made directly back to the cathode,
but through R and the discriminator load
resistors R1 and R2.

As long as the transmitter oscillator V2
is exactly on its resting frequency the volt-
age across R1 and R2 s zero, and the only
bias on the reactance modulator is the
cathode bias developed across R3, but if
the resting frequency of V2 drifts to a
higher value the discriminator circuit will
unbalance and a negative voltage will be
present across R1 and R2 in proportion to
the increase in frequency. The bias on V1
is increased and the plate current flow from
V1 will decrease, bringing the oscillator
frequency back to its resting value. If the

 transmitter oscillator frequency drifts be-
(Continued on page 301)
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Fig. 5—The discriminator as frequency stabilizer in self-excited FM transmitters. A voltage
is fed back to the reactance tube to oppose any frequency increase or decrease.
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Using Capacitors

By CHARLES GOLENPAUL*

{ “'_ i » N

ponents, capacitors are simple. In

neither construction nor theory are

they complicated. The very symbol
for the capacitor is significant in its plain-
ness. Unfortunately, its simplicity has led
some technicians to minimize the function
of the capacitor and to neglect the rules
concerning its applications.

The highly important tasks delegated to
capacitors in radio and electronic circuits
dictate that these components be “engi-
neered” into the circuits according to es-
tablished rules of good practice. Other fac-
tors than capacitance and voltage rating
must be considered in capacitor selection,
although these two are basic. These other
factors include power factor, ambient
operating temperature, wmounting space,
capacitor type, temperature compensation,
Q, RF. or AF. {mpedance.

It is the purpose of this article to review
the principal applications of capacitors and
to list the rules governing their use in
electronic circuits.

COMI’AI{ED with other circuit com-

PRIMARY CONSIDERATIONS

Capacitance and operating voltage are
the first factors to consider when selecting
capacitors, with capacitance perhaps taking
the lead. Capacitance must be adequate for
a given circuit function, such as by-passing,
coupling, or power supply fltration, and
occasionally must be of a critical value,
as in tuned-circuit and wave-filter appli-
cations. Capacitor rated operating voltage
must be sufliciently in excess of actual volt-
ages to be encountered in the circuit as to
provide a good safety factor. These two
capacitor selection factors will be consid-
ered scparately later on in this section.

Remaining primary considerations are
type and style. These factors are governed
by circuit requirements and mechanical
features. For example: capacitor function
in the circuit, together with capacitance re-
quirements, will determine type, whether
paper, wax, oil, mica, or electrolytic. Chas-
sis Or case space requircments together with
various circuit dermmands such as insulation
and shielding will dictate style; whether
capacitors will be cylindrical or rectangu-
lar in shape, large or small in size, metal-
enclosed or of unshielded construction,
whether provided with terminal screws,

*Aerovox Corporation, New DBedford, Mass.

With the development of many

electronic equipment, capacitors are becom-
ing even more_important than they have been
in the past. Their application to time-delay
circuits demand condensers of far
greater capacity than has been common in
the past. The increasing use of ultra-high
frequencies, on the other hand, increases the

control

importance of small

very

controlled capacitors.

new types of

temperature-

pig-tail leads, or soldering lugs, or enclosed
in conducting or non-conducting case ma-
terial. The prohable presence of heat near
the point of mounting must also be taken
mt(l) consideration when choosing type and
style.

VOLTAGE RATINGS

Capacitor operating voltage is an impor-
tant factor related to capacitor life. In order
to secure maximum dependability, atten-
tion must be given this factor when select-
ing capacitors for any electrical circuit.
Capacitors operated at voltages higher
than safe working values are in danger
of immediate failure.

Safe working voltage values are recom-
mended by the capacitor manufacturer and
are indicated on the capacitor labels. Qc-
casionally, both working and surge peak
values are stated. '

When selecting capacitors, the same
rules governing choice of any electrical
components across which voltages are im-
pressed must be observed; namely, a gen-
erous safety factor must be provided. If,
for example, capacitors are to be subject-
ed to 200 volts D.C,, it is not good prac-
tice to operate “on the nose” with units
rated 200 volts working. Rather, a 400-volt
unit is chosen. This permits an abundant
margin of safety.

When capacitors are to be employed in
A.C. circuits, it must be borne in mind
that they will be subjected momentarily to
considerably higher voltages than the value
indicated by a good A.C. voltmeter. Once
during each half-cycle, these capacitors will
be called upon to withstand the peak value
of the alternating voltage, and this will be
very nearly one and a half times the R.M.S.
value shown by an A.C. voltmeter. Capaci-
tors employed in A.C. circuits accordingly
must be rated to withstand the peak volt-
age value, A.C, voltages must be lower than
70% of D.C. rating.

MIXED VOLTAGES

In some circuits, such as audio- and
radio-frequency amplifiers and oscillators,
control systems, power supplies, etc., alter-
nating and direct voltages are frequently
present in combination. The A.C. is con-
sidered to be super-imposed upon the D.C.
Fluctuating plate and grid voltages in am-
plifiers and oscillators and ripple voltages
in power supplies are examples. When se-
lecting capacitors for such circuits, due
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cognizance must be taken of the combined
voltage and of the peak value of the A.C.
component.

A thorough investigation, thcoretical or
practical or hoth, should be made of any
arcuit 1n which A.C. and D.C. components
are known to bLe present, since very often
n these circuits the A.C. component is un-
suspectedly high enough in value to exceed
the rating of a capacitor chosen with the
D.C. voltage alone in mind. Whenever ob-
tainable, a peak-reading A.C. voltmeter,
preferably of the electronic type, should be
used to measure the A.C. component.

The circuit designer or experimenter
therefore must not be content, when decid-
ing upon desired capacitor voltage ratings,
to determine only the D.C. values in the
circuit but must ask as well “are A.C.
components present, and how high are their
peak values?” His final selection of work-
ing voltage must be based upon these values.

CAPACITANCE TOLERANCES

A few electronic applications require
closely maintained capacitance values.
These include tuned circuits, wave filters
and timing devices. In other more common
applications, such as coupling, power sup-
ply filtration, and blocking, wide tolerances
are permissible; although definite capaci-
tances may be called for by circuit design.

In critical circuit positions, deviation
from required capacitance values must be
very small. In blocking or filter applica-
tions, tolerances of plus or minus 40% and
higher are permissible, and little is gained
by use of scarce, low-tolerance units.

In power supply filters, where capaci-
tances hetween 8 and 40 mifd. are com-
mon, exceptionally high tolerances are per-
missible without serious impairment of op-
eration. In making capacitor replacements
‘in such circuits, however, the capacitance
of the replacement should be of the same
order of magnitude as that of the replaced
urdit. Thus, a 40-mfd. capacitor would not
generally be installed to replace an 8-mfd.
unit. However, the wide tolerance of the
8-mfd. replacement might make 12 mfd. re-
placement a reasonable value.

Where critical capacitance values are de-
manded by equipment to be operated at
specific frequencies, and considerable ac-
curacy is required, the user should arrange
to have the capacitor manufacturer meas-
ure capacitance of the special units at the

(Continued on page 303)
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RADIO METERS

Errors Externally Caused; Checking Instrument Accuracy

during the design of an electrical indi-
cating instrument to prevent it, change
of external temperature would cause ap-

IF effective precautions were not taken

‘preciable change in the indication of the in-

strument, due to the changes produced
thereby in its various parts. The external-
temperature influence is defined as that per-
centage change in the indication of an in-
strument which is caused by a difference in
ambient (surrounding) temperature from
the reference temperature (usually 25°C).

Changes of external temperature produce
widely differing effects on instfument
parts. For example, increased temperature
causes linear expansion of metal parts, in-
creased resistance of most current-conduct-
ing parts, change in elastic force qof the
springs, change in the operating character-
istics of instrument rectifiers, etc. The de-
sign of modern high-grade instruments has
been so perfected, however, that instru-
ment errors caused by these changes are
minimized—often by so proportioning the
various design factors that one error is
deliberately balanced against another of
directly opposite sense, thus cancelling
the effect of the original error.

Test instruments are calibrated at a 25-
degree Centigrade (77°F) reference tem-
perature, and are so designed that errors
caused by ordinary room temperature vari-
ations in temperate climates are negligible
and will not exceed the manufacturer’s
guaranteed accuracy. Abnormal heat or
cold, of course, does cause increased er-
ror and must be mitigated if accuracy is
essential, but since most of his measure-
ments are made indoors, the radio-elec-
tronic service man rarely has to make
measurements under such conditions of
temperature. Perhaps the most severe tem-
perature change his instruments encounter
is when they are taken into a warm room
for use after they have been in the outside
cold for some time during transportation to
or from a service job during winter weath-
er. In such instances, the instruments
ngturally and gradually return to normal
operating temperature in the warmer room.
Sufficient time should be allowed for this
to occur before taking exact readings.

The use of A.C. rectifier-type instru-
ments at extremely low or high tempera-
tures is not considered good practice. Be-
cause of the temperature characteristics of
the rectifier the accuracy of these instru-
ments varies widely from point to point on
the scale at extreme temperatures. Also,
continued exposure of these instruments to
temperatures above about 55 degrees Centi-
grade (131°F) usually causes permanent-
damage to the rectifier, and consequent
change in indication. Keep them a safe dis-
tance from hot steam radiators in the winter
time |

FREQUENCY AND WAVE EFFECTS

Inaccuracies introduced: when indicating
instruments are used to measure current or
voltage values whose frequency differs
from the rated frequency of the instru-
ment by more than 10%; or by making
measurements on circuits having wave form
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or shape other tham sine-wave are next to
be considered. These, of course, occur only
in measurements of aliernating current or
voltage.

The capacitors used in the circuits of
certain A.C. voltage-measuring instruments
make the circuits most accurate at the one
particular frequency at which such instru-
ments are calibrated, and progressively in
error as the frequency increases or de-
creases from this value. This variable er-
ror also exists in certain capacity-measur-
ing circuits which are dependent on fre-
quency for their operation.

Output indicators, when used with a
series capacitor, also are subject to large
reading errors due to the wide change in
capacitive reactance of the capacitor over
the audio-frequency band. For example, at
50 cycles, a 0.5-mfd. capacitor has a capaci-
tive reactance of 6,369 ohms and at 10,000
cycles, only 32 ohms. This would change the
reading more than 6% in a circuit having
100,000 ohms total resistance, and more
than 10% in a circuit having 50,000 ohms
total resistance.

This is not a serious effect, for in tuned
circuit alignment work where output in-
dicators are usually used, most service men
employ a modulated R.F. oscillator having
a fixed audio modulating frequency (usual-
ly 400 cycles); the modulating frequency
therefore, does not change during the align-
ment procedure. Too, since it usually is not
necessary to know the actual value of the
output voltage, accurate voltage readings
are not absolutely necessary in this work;
only an indication to show when maximum
voltage output is obtained is usually re-
quired. However, this requirement may
change when the servicing of the compli-
cated types of receivers found in television
work becomes more widespread. In this
work, the output meter can serve the im-
portant function of determining that the
servicing performed has returned the set to
its original standard of performance when
it rolled off the production line. In such
work, it is necessary to use an output indi-
cator, the error of which is known.

The error that results when an A.C. in-
strument that has been calibrated on the
basis of a sine-wave current is used to
measure a current whose wave form or
shape departs materially from that of a
sine wave is important in some work—
especially in connection with measurements
made on television equipment, small gen-
erators, etc. Whenever rectifier-type A.C.
instruments are used at any frequency, due
regard must be paid to the nature of the
wave shape being measured. Rectifier in-
struments actually give deflection propor-
tional to the awerage walue of the wave
shape being measured, but for convenience,
the scales are nearly always marked to in-
dicate the R.}M.S. walues instead, the in-
strument ‘being calibrated on a sine wave.
(For sine waves the R.M.S. value is 0.707
of the peak value.) Since the numerical re~
lation between the R.M.S. value (or the
average value) and the peak value is differ-
ent for other wave shapes, such instruments
do not indicate accurately when used to
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By ALFRED A. GHIRARDI
PART IV

measure them. When wave shapes other
than sine-wave are encountered, it is often
preferable to use either the magnetic-vane
or the dynamometer type of instrument.

ERRORS CAUSED BY INSTRUMENTS

Since the function of an ordinary in-
dicating instrument is to measure the
current, voltage or resistance of a cir-
cuit, it should not alter or influence the
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Fig. |—Different readings when meter ranges
are switched is no proof of inaccuracy.

circuits into which it is connected in any
way that would cause an inaccurate or
fictitious reading.

This has been repeatedly explained in de-
tail in radio literature, but one caution de-
serves restatement here: take recciver volt-
age measurements only with a sensitive
voltmeter of high enough resistance that
its “shunting” effect causes very little
change in the measured voltage. This is
especially important when checking volt-
ages in a.v.c. and other high-resistance cir-
cuits.

A good rule to remember when using a
voltmeter is:

When making voltage measurements,
the resistance of the voltmeter used (for
the particular range employed) should
be at least 10 times the resistance of the
circuit across which it is connected.

Practical, portable voltmeters, with a
D.C. sensitivity as high as 20,000 or 25,000
ohms-per-volt, have been commercially
available for several years. When higher
sensitivity is required, use a vacuum-tube
voltmeter. °

(Continued on following page)

VOLTAGE
SOURCE

(B) (A)
VOLTMETERS

Fig. 2—Checking a meter with one of equal
or less accuracy produces no -useful result.
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Fig. 3—This is another excellent method of
geting wrong results in checking the meter.

CIRCUIT FLUCTUATIONS

1f the value of the observed quantity
varies or fluctuates while the instrument is
being read, the reading probably will be in-
accurate, because then the exact pointer po-
sition cannot be accurately determined.

This can occur when checking current or
voltages in a receiver connected to a pow-
er line whose voltage fluctuates. Obviously,
measurements under these adverse condi-
tions may Dbe very inaccurate—due to no
fault of the~ electrical measuring instru-
ment. Make the measurcments as carefully
as possible—allowing for the possible inac-
curacy when interpreting the readings.

Sometimes the measurement fluctuates
because of a poor connection in the circuit
or device under test (or in the test instru-
ment) which erratically changes the re-
sistance, voltage and current in the cir-
cuit. This is a definite fault which should
be traced and corrected before any further
measurements are made. Often, corrosion
at the ends of the test prods, at the pin
jacks or between switch contacts will cause
such intermittent connections. If the resist-
ance is sufficient to be even 2% of the value
of the circuit resistance under test, and if
the contact resistance changes value mo-
mentarily, it may readily cause fluctuations
in the instrument reading. Such fluctuations
will cause inaccurate readings to be taken.
The remedy is obvious.

WRONG INSTRUMENT RANGE

The importance of using proper instru-
ment ranges for all measurements, and the
errors which result if this practice is not
followed were explained in detail previ-
ously, so little more need he saicd about
this here. It should be remembered that the
error, expressed as a percentage of the
observed quantity, can be appreciable if the
range selected is such that the reading is
being taken far down at the lower portion
of the scale.

INCORRECT CHECKING METHODS

Service men often suspect their indicat-
ing instruments of having developed large
inherent errors and then, not having avail-
able accurate standard instruments with
which to compare them, they proceed to
check their accuracy by makeshift methods.
Such tests usually are misleading and lead
to incorrect conclusions. As a result of them,
unjust complaints about the accuracy of test
instruments often are made to instrument
manufacturers—complaints which indicate
incomplete knowledge of the subjects of in-
strument characteristics and accuracy. In
this connection, a few simple rules should
be followed:

Do not Check Several Ranges on One
Current or Voltage Source.

A favorite complaint is that though the
same 110-volt house or shop voltage sup-
ply is used to test all A.C, voltage ranges
of the instrument, a different reading is ob-
tained on each range; therefore, the instru-
ment is not accurate. See Fig. 1.
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Why is it possible to obtain a different
reading on each range of a perfectly good,
accurate A.C.-D.C. voltmeter, even though
the applied voltage is exactly the same cach
time ?

Assume that the instrument, with ranges
of, say, 0/7/34/140/350/700/1400 volts, has
the usual 2% accuracy rating for D.C.
voltage measurements and 5% for A.C.
ineasurements. Since a 110-volt A.C. line is
being used as the voltage source for check-
ing, the 5% accuracy figure is the one that
will apply. Remember that the manuflac-
turer’s guarantee that the instrument is ac-
curate within 5% on A.C. means that
on each range it 1is accurate to with-
in = 5% of the full-scale value of that
range. On the 7-volt range, for in-
stance, this means that the instrument
1s accurate to within plus or minus 0.35
volt (5/100 X 7) at any point on the
scale; similarly the tolerance on the 35-
volt range is plus or minus 1.75 volts
(5/100 x 35), etc.

The permissible reading variation limits
for the remaining ranges, for == 5% tol-
erance, has been calculated and tabulated
herewith:

RANGE READING LIMITS
(For = 5%

Voltage Tolerance)
7 V. + 035V,
35V, * 175 V.
140 V, += 700 V.
350 V. + 175 V.
700 V. + 350 V.
1,400 V. = 700 V

Since the instrument is accurate to within
* 5%, when the 140-volt range is con-
nected to check the voltage of the 110-volt
A.C. supply line, the instrument indication
may properly be anything between 103 and
117 (110 minus 7 volts, and 110 plus 7
volts). If the 350-volt range is connected to
check the same 110-volt source, the instru-
ment may properly indicate anywhere be-
tween 92.5 and 127.5 volts. (110 minus 17.5
volts, and 110 plus 17.5 volts.) On the 700-
volt range, the indication could proper-
ly be anywhere from 75 to 145 volts
and still be within the proper toler-
ance. If any such readings were obtained
during the test, the instrument could not
properly be considered as being below its
specified accuracy. If the service ‘man does

i :‘“‘:\\Q\E\ /{; -
S

"Why didn't the Signal Corps think of this

when we were at Salerno!”

RADIO-CRAFT for

complain that such an instrument is exces-
sively inaccurate, the fault lies not with
the instrument, but with himself. He is not
allowing for the fact that the higher the
mstrument range employed, the larger is
the permissible difference between the true
value of the voltage being measured and the
voltage indication or reading obtained.

When comparing the reading obtained
when a quantity is measured using one
range with that obtained when the same
quantity is measured on a different range,
the service man should also remember that
the scale error on one range may be plus,
while that on the other range may conceiv-
ably be minus. Thus, if the errors oppose
each other, the difference between the read-
ings obtained on the two scales will be
equal to the “algebraic sum of the two er-
rors.

Similarly, if the voltage existing in some
particular circuit’ of a radio receiver is
checked on two or more different ranges
of a voltmeter, it should hg remembered
that additional apparent discrepancies may
be introduced by the fact that each range
places a different amount of loading upon
the receiver circuit being measured. For
example, due to the fact that the series
multiplier resistor in the 500-volt range cir-
cuit of a voltmeter has much higher resist-
ance than that in the 150-volt range cir-
cuit, the voltmeter draws more current
from the receiver circuit under measure-
ment when the 150-volt range is used than
if the 500-volt range is used to measure the
same voltage. Therefore, any error caused
by the “loading” effect of the voltmeter
would be greater when the lower range is
used.

With these important facts in mind, it is
easy to understand the fallacy' of check-
ing the accuracy of several ranges of a
multi-range instrument by connecting them,
in turn, to one voltage (or current) source
and expecting the reading to be exactly the
same on each range. ’

Do Not Check An Instrument Against
Another of Equal, or Lower, Inherent
Accuracy.

Another incorrect method of checking an
instrument, practiced by some service men,
is illustrated in Fig. 2. The reading on the
instrument to be checked (A4), is compared
with that on another instrument (B) which
has no better accuracy rating thawn the in-
strument under test,

First, the ranges on the so-called “com-
parison” indicating instrument used may be
quite dissimilar to those of the instrument
tested; of course, this alone can cause wide
differences in the readings of the two. Even
if the ranges are similar, the readings prob-
ably will differ Decause the two instru-
ment inaccuracies are not similar at vari-
ous scale points. For example, if the er-
ror at the 2-volt point on the scale of one
instrument is 0.1 volt, there is no reason to
believe that exactly the same error exists
at the 2-volt point on the other instrument.
It may be more—or less even though both
instruments have the same accuracy rating.
Errors may be in opposite directions on,
the two instruments compared. The dif-
ferences may be as much as 50% or 60% of
the reading if it is taken on the more-or-
less inaccurate lower end of the scale. The
percentage accuracy rating of an insteu- -
ment does not tell exactly what the error is
at each point on the scale—it tells only that
the error does not exceed a certain amount.
Therefore, since the “comparison” instru-
ment has no higher accuracy than the one
under “test,” one should not be compared
with the other nor judged by the other.

Checking one instrument against another
is a reliable accuracy test only when the

(Continued on page 306) ’
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Fig. I—The first set.up, using a single 53.

Fig. 2—A better combination, using two electron-coupled oscillators to avoid coupling.

~ An Electronic
CAPACITY METER

By HERBERT R. MICHAELSON

HE technician, experimenter, or re-

pairman finds many uses for a capacity

meter. Most commercial meters are

expensive, and often not accurate for
small measurements, such as interelectrode
capacities. The popular and economical ca-
pacity bridge is not ideal for measuring very
small capacities, because of the compensa-
tion required and because of its physical
limitations. The electronic meter described
here is simple and inexpensive to construct,
and is accurate to within a hundredth of a
micromicrofarad or better, depending on
the size of the calibrating condenser and ac-
curacy of the vernier dial used. The range
of the meter is 0-350 mmfd. Such precise
method of measuring small condensers has
several interesting and useful applications.
For example, it is well adapted to meas-
uring interelectrode capacities.

The current scarcity of radio tubes cre-
ates a problem where a pair of “matched”
tubes is needed. In R.F. push-pull stages
of U.H.F. transmitters or even in high-
fidelity A.F. amplifiers, perfectly matched
tubes are generally required. When several
tubes of the same type are available, the
two whose interelectrode capacities are
found to be most nearly alike, should be
selected.

Another obvious use for this capacity
meter is checking the values of small fixed
condensers. Also, it is often desirable to

320
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Fig. 3—Calibration curve of the first unit.
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Instruments for measuring the capacity of small condensers are
not commonly available to the average technician. Such meters
are very useful, and their importance will increase as radio moves
farther into the higher frequencies, where slight changes of capacity
have large effects. The instrument described is simple, easily con-
structed and accurate.
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know the minimum and maximum values
of variable condensers, or to calibrate their
dials. When designing an inductor for a
tuned circuit, it is helpful to know the
exact capacity of the variable condenser
at any given setting. The meter can also
be used to measure the capacity between
a coil and its chield, and the shield can be
adjusted or replaced until a desirable small-
er capacity is achieved. The same holds true
of inter-stage capacitative coupling between
wires, which causes spurious oscillations.
This coupling can be reduced by measuring
this capacity between coils or parts, and
moving or shielding them until the meter
shows a desirable minimum.

The shielding of R.F. leads may result
in considerable losses. This wire-to-shield
capacity may be only a few mmid. but
can be measured with the meter and this
value compared with other similarly shield-
ed wires. If the capacity is too high, flexible
shielding may be loosened until a suitable
smaller capacity exists, reducing R.F.
losses.

A great variety of other useful measure-
ments can be made with this apparatus, in-
ciuding antenna-to-ground capacity, inter-
clectrode capacities of ganged switches,
sockets, etc. Troublesome R.F. losses can
often be avoided by the use of low-capacity
sockets and switches.

A BALANCING DEVICE
This meter operates on the principle of

capacity substitution. In Fig. 1, there are -

two triode oscillators, which will resonate
at the same frequency if the tuning con-
densers in their tank circuits have the same
capacity. If——an unknown condenser is
placed at “X,” variable condenser “C” can
be adjusted until the two circuits resonate
at the same frequency.. Unit “B” is used as
an oscillating detector, with earphones in
the plate circuit. When the two oscillators
approach the same frequency, an audio beat
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note is heard in the earphones. At zero
beat, a reading is taken on the calibrated
dial of “C,” and the unknown capacity “X"
can be accurately determined.

The twin-triode 53 tube was used in the
simple capacity meter in Figuré 1. At first,
both oscillators were of the modified series-
fed Hartley type of unit “A.” However, the
common cathode circuits resulted in the two
units functioning as a single oscilator.
Therefore, unit “B” was changed to an
Armstrong oscillator, as shown in Fig. 1.
The two units now {unctioned indepen-
dently. Coils L, and L, in this case, cov-
ered the broadzast band when a 365 mmfid.
variable condenser was used at “C” or “X.”
The inductance of the coils was not critical ;
identical coils of any convenient frequency
range could have been used.

Trimmer “C:” was adjusted so that its
capacity was the same as the minimum ca-
pacity of “C.” Zero-beat was then obtained
when condenser “C” was completely open,
and with no condenser at “X.” This was the
first step in calibrating “C,” which will be
explained in detail later on.

Excess coupling between the two units

(Continued on page 308)
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The Zenith 14H697 is a 14-tube receivé® (in-
cluding microphone amplifier and electron-ray
indicator tubes) combining AM and FM re-
ception, with I.F.'s of 8.3 Mc. and 455 Kc.

ZENITH RADIO

MODEL 14H697

LINEVOLTAGE....................... 800000080008 Jogt oo o 4 117 A.C. 60 CYCLE
POWER CONSUMPTION.........................................,..Il5 WATTS
PHONO MOTOR...... ............. 201000 000, 20,000 090G 35 WATTS ADDITIONAL
MAXIMUM AUDIO POWER OUTPUT...... bapooaggdBaonaooga e 18 WATTS

Overall audio

cycles.

STAGE GAINS

Be. and I.F. .
Ant, to R.F. grid 8X at 1000 Ke.
R.F. grid to conv. grid 7X at 1000 Ke.
Conv. grid to I.F. grid 40X at 455 Ke.

1850X at |

watt,

400

ALIGNMENT PROCEDURE

TUNING RANGES
540 to 1620 Ke.
5.6 tc 18.4 Mc.

42 to 50 Me. (F.M.)

Opera- | Connect Dumany Input Signal
tion Oscillator to Antenna Frequency Band | Set Dial At Trimmers Purpose
1 Conv., grid .5 mid. 455 Ke, BC 600 Kc, A, B, C, D |Align BC L F.
2 R.F. grid s “ “ 4 E LF. trap for min, LF. sig
3 | Ant. Gnd. 400 ohm 18 Mc. SwW 18 Mc. K Scale osc. at 18 Mc.
4 < “ 15 Mc. “ 15 Mc. M Align SW antenna
5 ONE TURN 1600 Kc. BC 1600 Kc. F Set BC osc. to scale at 1600 Kc.
6 LOOP WITH 1400 Kec. “ 1400 Kec. H Align BC to R.F. stage
7 GENERATOR 1400 Kc. & 1400 Ke. G lign BC loop
8 LEADS 600 Kec. 5 600 Kec. J Rock gang to track BC padder
9 .5 mid. 8.3 Mc. FM | 42.5 Mc. A, Align for/ rr(1iaximum1 dgﬂection
across ¥ discrim. loa
10 7Cé ?dn%.I'F' u 4 & ¥ B, Zero deflection across full dis-
B il crim. load. Repeat operation 9
11 Jack III “ g i - A;-B; Align for maximum deflection
across 14 discrim. load
12 65D7 1st I.F. 4 # “ o Az B: [ Align for maximum deflection
grid across ¥4 discrim. load
Pin Jack III
13 Conv. grid 44 “ “ “ A:-B, Align for maximum deflection
Pin Jack I across 14 discrim. load
14 F.M. Ant. Ter. 100 ohms 46 Mc. E 46 Mc. [Adjust osc. cam|Align for zero deflection across
gang shaft to full discrim. load
scale osc. ’
15 € “ “ L “ ‘Adjust R F.cam|Align for max. deflec. across %
for F.M. discrim. load
tracking
Clear of
16 Adjust Tuning Meter - Signals Bias control |Adjust bias for tuning meter

SX4G

Remove the 2nd L.F. tube (7C7) from its socket. Adjust bias control until the meter reads exactly
at its center point. Replace the I.F. tube which was removed and ¢heck meter behavior on both
F.M. and A M. signals.

All voltages measured with a 20,000 ohm pervolt meter from chassis to socket contact In-
dicated. All voltages are positive D.C. unless marked otherwlse. Volume control full on.
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Fig. I—The carbon microphone requires only a dry cell and" microphone transformer. The output terminals may be plugged into a radio's

“phono" jack. Fig. 2—How a microphone may easily be connected to any typical radio

stage of pre-amplification. Fig. 4—The "w

HERE is a great deal of interest in
Tadding “mikes” to radios. How the job

can be done in a number of representa-

tive cases is our theme here,, First, of
all the types of mikes available, probably
the easiest to get working is the old carbon
button variety. The single button carbon
mike has the highest output voltage, but the
quality will not be as good as that obtained
with a double button unit or one of the
more modern types such as the crystal or
dynamic.

A simple hook-up for a single-button
carbon button mike is shown in Fig. 1. The
value of R may be 250,000 ohms. In the
average circuit, with the mike connected to
the radio receiver, the load impedance will
be about 100,000 ohms. The transformer
may have a turns ratio of about 30 to 1,
step-up, for a 100 ohm mike. About .13 volt
may be obtained across the primary and 4
volts across the secondary. (Steady whistle
at 1 ft. distance into mike.) The output
level of such a mike will be about —15 db.
(reference to .006 watt). If the bias on
the first audio amplifier tube is 5 or 6 volts
the tube will be swung to fill output on
peaks. (4 X 1.4 equals 5.6).

Voltage on carbon microphones should be
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. Fig. 3—The crystal microphone usually needs one

ireless” phono oscillator has its own power packi requires no connection to the radio.

How to Attach a
MICROPHONE TO YOUR SET

By JACK KING

kept as low as feasible to get good signal
volume. They are commonly run under-
loaded, with one dry cell (flash-light bat-
tery) on this job, but if the sound is not
loud enough, a second cell can be used.
Consult the manufacturer’s specifications in
such cases, and use a rheostat (about 500
ohms).

A hookup for the Philco 76 is shown in
Fig. 2. (This adaption can be used for a
record player as well as a mike. The mike
cable should be shielded and the mike it-
self must be turned on its axis so that a
minimum of sound from the radio loud-
speaker reaches it. It is usually best to use
the mike in one room and the radio in an-
other to prevent howling. Acoustic feedback
occurs when the loud-speaker sound gets
into the mike and is re-amplified.

The same principle can be used in con-
necting any type of microphone to almost
any standard radio set. In sets using a diode-
triode or diode-pentode tube as detector
and first audio amplifier, the switching cir-
cuit is of course placed in the lead to its
grid. In some cases, the volume control
in the set can be used in place of R in
Figure 1. The switch would then have its
center arm connected to the “top” end of

RADIO-CRAFT for

the volume control, and would switch it to
either the return lead of the diode circuit
(normal ‘radio position) or to the micro-
phone input.

The crystal mike has a high impedance,
so it is impractical to use a step-up trans-
former for boosting the gain. Instead, an
additional stage of amplification can be
added. The power for operation of the stage
is derived from the radio itself. Fig. 3
shows a hookup of a crystal mike to a
modern receiver, The output of a crystal
mike varies according to the type and manu-
facturer, ranging from —55 to —90 db,,
with 60 db. being an average figure. (.006
watt reference level). G
- The extra stage of amplification will
give plenty of gain, so that you don’t need

to bellow into the mike in order to get a_

good output signal. The quality of reproduc-
tion will be better than that obtained with
the carbon button mike.

The tube can be mounted on a small
chassis of steel, or aluminum if you can get
it, and the chassis can be screwed to the
inside of the cabinet. A shielded wire can
be run from the 6F5 plate to the single pole
double throw switch and similarly shielded
wires run to the volume control and 6Q7
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Figs. 5 and 6—Method of adding carbon or crystal micro-
phones to two well-known radio circuits. The crystal mike
may be applied to Fig. &6 as well, or the carbon to Fig. 5.

¥ Co
g ‘ :
CRYSTAL 83
MIKE g 1:30
INPUT e :
CARBON .
MIKE
INPUT ‘ >
{SINGLE BUTTON [
B N AL =
i 1.5 2
ADDITION OF CRYSTAL MIKE TO ZENITH S-6622 ADDITION OF CARBON BUTTON MIKE TO ZENITH
WIRELESS RECORD PLAYER 5 WIRELESS RECORD PLAYER S-6622 6

grid: Any high gain triode can be used, such
as the 6K5, 6Q7 or 6F5-GT.

In many cases a wireless record player is Y 35L60T
available and the owner wants to have a ) MODULATOR - QSC.
mike added to it in place of the phono arm P )
or as an extra gadget. If a crystal mike is 2 S

used, additional gain will be required. Fig. 4
shows a typical record player of good qual- g 7R
ity. The circuit may be modified slightly as L

i Fig. 5 for the addition of a mike. If a
single button carbon mike is used the cir-
cuit of Fig. 1 can be used to work directly
ifito the recorder player without any need
for an extra pre-amplifier stage. The change
involved is illustrated in Fig. 6.

Where the wireless record player is an
A.C-D.C. type it is not convenient to add
an extra tube for amplification of the signal
derived from the microphone circuit, and
the single button carbon mike is used be-
cause of the ease of hooking it up. In Fig. 7
a typical record player of the A.C.-D.C.
type is shown. Fig. 8 shows the circuit used,
when a carbon mike is added. Fig. 9 shows
a double button carbon mike installation.

The double button type has better fidelity !) DOUBLE
but considerably lower output. The coupling 1:30 BUTTON

transformer should have a turns ratio such CARBON
that the voltage step-up is about 30 to 1 for TO
100 ohm buttons. In general it is better to CARBON{

)

A

pHONO &

t7A

MIKE
' _ 2
use the carbon mike and a coupling trans- MIKE e .

former with A.C.-D.C. circuits to keep the (SINGLE BUTTON)

115 volt line voltage away from the un-

3v
; oy [
trained user of the mike (the average set L5 v TRANSFORMER 1 3V
owner) which will avoid. danger of electri- ’ 8 DETAIL oLy i 9
cal shock. Because the crystal type is high
impedance and connects directly to the cir-

cuit it is unsuitable for A.C.-D.C. jobs. RADIO 6Q7 25 L6

Such a mike could be coupled through a " :
1:1 ratio transformer, however, l
- As the carbon mike has high output, it ﬂ“
eliminates the need for additional pre-ampli- 0
i fication. If a pre-amplifier tube is added it 3
- will be necessary to supply the filament

pr—
o

| L through a, separate voltage dropping re-
sistance, since it is not possible to hook di-

rectly into the set without disturbing the : = | -
_receiver circuit. The filament circuit of an
A.C.-D.C. set would be upset by the addi-
tion of an extra filament, This trouble may

be avoided using the carbon mike. In adding _—01_]_ 100.000 ” 9525

a mike it is realized that the gadget is purely {each)
for entertainment purposes and not capable —AAN—
of high fidelity, such as would be required :
in making recordings or in public address
jobs of high grade.

How a crystal mike may be added to an
A.C.-D.C. set is shown in Fig. 10. The 1:1
ratio transformer is needed to isolate the
mike from the power line.

Fig. 7—The Stewart-Warner wireless record player ' ;
11-2A. Fig. 8—How a carbon mike may be at- To

fached to ‘it. Fig. 9—Connections for double- CRYSTAL A - - -
button microphone. Fig. 10—Circuit for adding MIKE 360 N. 10

»crysfal mike to an A.C.-D.C. set. it _ SO W. e i P,
RADIO-CRAFT for FEBRUARY, 1944 287

= IMF "
400 V.

7} J WWWwW.americantadiohistorZComa e i s


www.americanradiohistory.com

World-Wide Station List

ECEPTION during the past few

weeks has not been very good, hut it

should improve as we get into the

dead of winter, On several occasions
lately, the bands have been very good for
a short time, and then they suddenly die
out and nothing more is heard. In spite of
this, several good catches have been pos-
sible. The best het is “Radio Brazzaville”
and O P L, Leopoldville, Belgian Congo.
The former is on 11.970 megacycles from
4:45 to 8 pm; and the latter is on 9.785
megacycles from 5:45 to 6:35 pm and 8:15
to 8:45 pm, daily.

The British Broadcasting  Corporation
has added another station to its North
American Service. This is on 2,926 mega-
cycles from 7 pm to 12:45 am. Reception
from this station has been very good dur-
ing the early and late evenings for the
past couple of weeks, and wi!l probably con-
tinue as such until late spring when these
frequencies become noisy during the early
hours of cvening. Other stations now in the
North American Service are G S C on
958 mes.; G S Uon 726 mes.; GS L on

Edited By ELMER R. FULLER

6.11 mes.; G R W on 615 mes.; GS W
on 7.23 mcs.; and G R J on 7.32 mcs.

A station located in Bern, Switzerland, is
now being heard during the evening around
9 pm, on 7.210 megacycles. In the morning
from 9 to 9:30 am, M T C Y, in Hsinking,
Manchuria has been heard recently, This
is a good catch if you can pull it in. They
have also been reported as being heard at
other times from midnight to 10 am.

On a f{requency of 7.020 megacycles,
Ponta Delgada, Azores has been heard on
Sunday afternoon from 4 to 5 pm. They
have a program of music with a news
Lroadcast now and then.

With deep regret it is announced that
the closing down of the Bermuda Broad-
casting Board of Hami'ton, Bermuda, took
place on December 31st, 1943. Station
ZFA3 operating on 3.352 megacycles, for-
merly ZFA and ZFA2, is off the air in-
definitely, due to an act passed by the Col-
onial Government at Hamilton. After a
very complete ceremony, ZFA3 went off the
air at 8:25 pm, EEW.T. We fcel sure that
many readers will miss this transmitter.

May we call your attention to WWYV of
Beltsville, Maryland, operated by the
United States Bureau of Standards on
5.000 megacycles. This station, operated by
the federal government broadcasts daily,
the standard of frequency, time, and musi-
cal pitch. It also broadcasts the frequency
test signals every hour on 10,000 mega-
cycles.

Many of the underground stations have
changed their times of transmission and
their frequency during the past few weeks.
These changes have been noted in our sta-
tion list. Next month, we will endeavor
to present our station list in a new form in
answer to requests from several of our
readers.

Reports for the past month have been
received from the British Broadcasting
Corporation; William E. Duggan, Jr.;
Burnell Thrasher; Gilbert L. Harris;
James S. Messler; Royal M. Gibson; Bill
Buehrle, Jr.; and Joseph Miller.

All schedules below are Eastern War
Time.

Me. Call Location and Schedule Mec. Call Location and Schedule Me. Call Location and Schedule
2.926 GRC LONDON, ENGLAND; North 6.070 CFRX TORONTO, CANADA; Sundays, 9 6.220 — "GUSTAVY SIEGFRIED EINS'*; 7:50
American Service, 7 pm to 12:45 am to midnight; Monday to Fri- to pm.
am day, 7:30 am to 12:05 am; Satur- 6.243 HIIN CIUDAD TRUJILLO, DOMINICAN
4.020 — PONTA DELGADA, AZORES; 6 to d3av, 7:30 am to 12:45 am. REPUBLIC; evenings.
8:01 pm. 6.080 WLWK CINCINNATI, Ohio; European 6.280 HIIZ CIUDAD, TRUJILLO, DOMINICAN
4.107 HCJB QUITO, ECUADOR; 7:45 to 10 am; beam, 12:15 to 4:30 am: West REPUBLIC.
8 to 10 pm; daily except Mon- South American beam, 8:30 pm || .6.330 COCW HAYANA, CUBA; midnight to |
days; Sundays 9 am to 8 pm. to midnight. am.
4.70 ZQI KINGSTON, JAMAICA; Sunday, 6.090 CBFW VERCHERES, CANADA:  daily, 6.345 HER4 BERN, SWITZERLAND; 9:30 to [
6:15 to 6:55 pm; daily, 6:15 to 7:30 to 11:30 pm (in French). pm daily except Saturday.
7:15 pm. || 6.09 2ZNS2 NASSAU, BAHAMAS; Sundays, off 6.370 —— LISBON, PORTUGAL; home sery-
4.75 YVIRY MARACAIBO, VENEZUELA. at 10:05 pm. ice, 4 to 8 r)m.
4.76  YV4RO VALENCIA, VENEZUELA ' 6.095 OAX4H LIMA PERB. 6.370 WKTM NEW YORK CITY; European beam,
4.765 HJFB MANIZALES, COLOMBIA. 6.105 HJFB MANIiALES, COLOMBIA: 9 to 10 6 pm to 5 am.
477 YVIRY ~ CORO, VENEZUELA pm. 6.380 HIIX CIUDAD TRUJILLO; DOMINICAN
4.78  YVIRN BARQUISMETO, VENEZUELA 6.1l GSL LONDON, ENGLAND: American REPUBLIC.
479  YV4RU BOLIVAR, VENEZUELA: evenings. beam, 5:15 pm to 12:45 am. 6.405 TGOQA QUEZALTENANGO, GUATEMALA;
4.92 YVSRN CARACAS, VENEZUELA; evenings. 8.120 WCRC  NEW YORK CITY; European beam, 9 pm to 2 am. !
4.955 HJCOQ BOGOTA, COLOMBIA; evenings. 12:15 to 2:45 am. 6.440 HIIS SANTIAGO DE LOS CABALLEROS,
5.000 ~—— WASHINGTON, D. C.; U. S. Bu- 6.120 WKTS NEW YORK CITY; European beam, DOMINICAN REPUBLIC: 6 to 8
reau of Standards; Standards of 3 to 5 am; 8 pm to midnight. pm.
frequency; time, and musical 6120 — BERLIN, GERMANY: North Ameri- 6.47 COHI SANTA CLARA, CUBA; afternoons
pitch. can beam, variable times. and evenings.
5.620 OAX2A TRUJILLO, PERU; heard Sundays 6.120 LRXI BUENOS AIRES, ARGENTINA; 6480 TGWB GUATEMALA CITY, GUATEMALA;
7:30 to 8 pm ""Radio El Mundo"; 9 to 12 pm. 7 am to 8:10 pm daily except
5.75 PZX PARAMARIBO, DUTCH GUIANA: 6.130 COCD HAVANA, CUBA: 9 pm to | am. unday.
Friday. 7 to 7:30 pm. 6.130 XGOY CHUNGKING, CHINA: East Asia 6.715 ZLT7 WELLINGTON, NEW ZEALAND;
5.875 HRN TEGUCIGALPA, HONDURAS; 7 and South Seas; 7:35 to 9:40 am; daily at 5:30 or 6 am. »
m to midnight: Sundays, off at North American beam, 945 to [[ 7.000 WGEA SCHENECTADY, N. Y.: Brazilian
r0:45 pm. 11:30 am. beam, 8:30 to 11:30 pm. .
5.935 PJCI CURACAO, NETHERLANDS WEST 6.130 CHNX HALIFAX, NOVA SCOTIA; Sundays, 7.014 CMZI HAVANA, CUBA: Il pm to 12:10
INDIES: 7:45 to 10:38 pm 8 am to 6:55 pm; Monday to am.
5.9860 VONH ST. JOHNSI NEWFOUNDLAND: Thursday, 6:45 am to 10:15 pm; 7.020 —— PONTA DELGADA, AZORES: heard
Sundays 8:30 to (0:30 am: I:30 Friday, and Saturday, 645 to Sundays 4 to 5 pm. -
to 6 pm: other days, 6:30 to 1l am. 7.065 GRS LONDON, ENGLAND
l0:3$%m; 2:30 to 7:30 pm. 6.140 WBOS BOSEON.SMASS.; European beam, 7.12 GRM LC:NDON. ENGLAND; 8:15 pm t
6.000 HH2S PORT PRINCE, HAITI: 7:35 pm 3:45 to 5:45 am. o am. 3 3
- é)ﬂ?urdEaAvsL, c P 6.140 DXX BERLIN.ISER(;AANY; gl?o 89pm. t 7.180 — STATION DEBUNK'; 8:30 to 9
6.005 FCX MONTR ' ANADA: Sunday, 6.145 HJIDE MEDELLIN, COLOMBIA; to pm.
7:30 am to 12 midnight; Mondayy pm. 7.185 GRK LONDON, ENGLAND
to Eafurday, 6:45 am to 12 mid- || 6150 CJRO  WINNIPEG, CANADA; 9 pm to | || 7.210 — BE9R54°. SWITZERLAND; ‘heard at
night, | am. :30 pm. = r
6.010 GRB LONDON, ENGLAND: evenings. 6150 GRW LONDON, ENGLAND; North 7.230 GSW LONDON, ENGLAND;  North
6.010 CJCX SYDNEY, NOVA SCOTIA; Monday American beam, 10:15 pm to American ‘)eam. 10:)5 to 11330
to Friday, 7 to Il am: Saturday, ! 11:30 pm. pm. A s .
6:45 to 1l am; Sunday, 8 to ! 6.160 HJICD BOGOTA, COLOMBIA; 9 1o 10 7.230 —— RCng,WII;«LY; off since Sepfembgr A
am. | pm. f . =
6.020 ZFY GEORGETOWN, BRITISH " GUI- 6.160 CBRX VANCOUVER, CANADA; 10:30 am || 7.230 KWID SAN FRANCISCO, CALIF.; Orien-
ANA; eveninags. to 2:30 am. tal beam, 6:30 am to 12:45 pm.
6.030 CFvP CALGARY, CANADA; Sunday, 10 || 6.165 HHBM  PORT AU PRINCE, HAITI: 7 to|| 7.24 DXJ BERLIN, GERMANY; 9 pm to |:30
am to 1:30 am; Monday, to Sat- || 10 pm. am: 11 to 11:30 am.
urday, 8:30 am t6 2 am. | 6.170 WCBX NEW YORK CITY; Furopean beam, || 7.250 KGEI! SAN FRANCISCO, CALIF.; N.E.I.-
6.03 DXP BERLIN, GERMANY; North Amer- || [1:45 pm to 3 am. Oriental beam, | am to 1:05 pm.
can beam, evenings to 1:30 am. || 6.180 HJCX BOGOTA, COLOMBIA; 7 pm to | 7240 GSU LONDON, ENGLAND; North Am-
L8 rWRLY BOSTON'b MASSzﬁcs:Pr‘UiEns:ch- 6.190 DXG sE'RzL:'Iil GERMANY erican besin, &M eNe U ;
ropean beam, 2: 0 4am; Cen- 8 " : v ¢
yamerican beam, 7:30 pm to | 419 WGEO SCHENECTADY, NEW YORK: | 40 04X BER I e R
am. 1241 to 4] am; uropean ' + '
6.05 GSA LONDON, ENGLAND. 6200 ZYCI R'%eaDné.J S o 7.295 YSO 54.';4/ iScéLvo?Dge':r'\oE&aciéLvﬁig?#yf
d ’ 7 ~ s eard, as \v'Vo 3 : =V
603 WCDA NEW YORK CITY; Mexican beam, WL e upd of 755 om. iod
; 7:30 pm to 2 am. 620 GRN LONDON, ENGLAND; 8:15 pm to 7.31  2ROI9 ROME, ITALY; off since September
6.5 SBO MOTALA, SWEDEN; European 12:45 am. 8th, '1943. e
beam, 5:15 to 5:50 pm; North 6.2 YV5RN CARACAS, VENEZUELA; early eve- y d 312
American beam, 9 to 10 pm. nings. (Continued on page )
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YOUR IMONEY BACR

F Ghirardi's big 972 page RADIO PHYSICS COURSE

a DAVS

doesn’t teach you RADIO-ELECTRONIC,
fundamentals FASTER and at LESS COST
@\ than any other book or course/

Here, in a single, big
972 - page volume, is a
miracle of modern Ra-
dio-Electronic Training
—sold at a small frac-
tion of the price you
might expect to pay—
and backed with our 5-
DAY MONEY BACK
GUARANTEE that makes you the sole
judge of whether or not you want to keep it.

A. A. GHIRARD!

Radio’s most
widely read
Author

NO PREVIOUS TRAINING REQUIRED

Everything that ecan be done to make learning
Radio easy for you at home has been done in
Ghirardi’s RADIO PHYSICS COURSE. No pre-
vious training is required. All you need is a little
spare reading time—and a desire to get started
RIGHT for a profitable, interesting future in any
of Radio’s many branches, from Radio and Elec-
tronic Servicing, to Aviation, Military, Broadcast-
ing, Manufacturing, Public Address, and others.
There is no guesswork when you buy Ghirardi’s
famous RADIO PHYSICS COURSE. You KNOW
you'll get complete, time-tested Radio-Electronic
» training and get it right BECAUSE:
1. This same inexpensive book
has given more people their
basic training than any
other ever published.

THE MOST WIDELY USE|
BOOK OF ITS KIND IN THE WORLD &=

.~ follow 972-page book with 508 clear illustrations, and

TRAINING

2, It is more widely endorsed and recommended
by men in Radio.

3. It is more universally used for home study,
and more widely used in more U. S. Army
Signal Corps, Navy and civilian schools and
colleges than any other.

Would you want any better proof?

‘What other books and courses skim over, RA-
DIO PHYSICS COURSE painstakingly ex-
plains in detail so that you cannot fail to un-
derstand clearly. It even contains over 300
pages devoted to the all-essential foundation
knowledge of Electricity without which no Ra-
dio Training could possibly be complete or
understandable.

MORE TRAINING
FOR YOUR MONEY

Such features are highly important. They explain
why thousands of civilians and men in the armecd
forces report that RADIO PHYSICS COURSE
makes the study of Radio-Electronics easier, more
interesting, and more genuinely helpful to them
than any other book or course they’'ve ever seen.
Actually, this famous volume gives you the scope of
36 different courses in one—packed into an easy-to-

856 self-testing review questions—all for the price of
only $6 complete ($5.50 foreign). Send for it today!

Stop guessing on radio service jobs—
stop wasting time THAT ACTUALLY
COSTS YOU MONEY L. .. Here is the
most important book any re-
pair shop or individuak can
own during these war short-
age days! Enables you to cut
corners on jobs—cut trouble-
| shooting and repair time IN
HALF—+train new helpers—
repair cheap sets at a real
profit — substitute available
tubes and parts properly—

GHIRARDI'S FAMOUS
MODERN RADIO SERVICING

Another indispensable volume by
Radio’s best known technical author
is Ghirardi’'s MODERN RADIO
SERVICING—the only single text
book that gives a thorough home-study course
on the entire art of Radio Repair. Covers
modern radio testing instruments, trouble-
shooting, and repair procedure COMPLETE-
LY. Contains 1500 pages, with 706 illustra-
tions and 720 self-testing review questions.

Sold for only $56 complete ($5.50 foreign). In Coupon!

See Money-Saving
Combination Offer

handle tough jobs in half the usual
time—and much more.

COVERS 75 VITAL SUBJECTS

This new 3d, Special Wartime Edition
of Ghirardi’s popular RADIO
TROUBLESHQOTERS’ MANUAL has
been completely revised, greatly en-
larged, and.contains nine entirely new
and additional sections of vital new
material—including the finest, most
up-to-the-minute tube chart you’'ve
ever seen.

THE
MODERN RA

Radio & Technical Division of Murray
232IMadison Ave.. New York |

D ed find $.....0-.
Eln\fslospostage (C.0.D. to U.S.A. only).

RADIO PHYSICS COURSE

.50 foreign)
sngg’lAL qreIMONEY - SAVING

COMBINATION —— Modern Radio

O

Servicing with the Handbook,
$9:50 for the two ($10.50 for-
eign)
Name ...ceeeeee [P [ .
AQAress ce.euereeeraioqndiaar e

City (and Dist. No.)....

Hill
N Y. =
for books checked; ot 1 S ully satisfied, 1 may return

the books within 5 days and receive my money

GOURSES
IN ONE

and easily worth $50 if
you bought it in course
form, but sold for only
$5 complete in this one
big volume.

LOCATING AND REPAIRING RADIO RECEIVER TROUBLES

(RADIO TROUBLESHOOTERS’ HANDBOOK — Now in its 3rd Revised Edition)

Its 404-page Case History Compilation-
gives common trouble symptoms (their
Causes and Remedies), for over 4,800
models of the 202 most popular makes
of receivers—and that is just thc be-
ginning of the book’s contents. 74
other big subjects include all the vari-
ous kinds of information you need to
help you repair more radios in less
time and at better profit to you.

Sold for only $6 complete ($5.560 for-
eign) on a 5-DAY MONEY-BACK

GUARANTEE. Folder free.

3 GREATEST VAL

UES IN
AINING

Books, Inc., Dept. RC24
d C.0.D, for_this amount

1f 1 am not f

back. sy

ard Edit. RADIO TRO LE-

éHOOTERS' HANDBOOK $5

5.5 ign) .
ﬁi’%’ﬁgﬁ“emm SERVICING

$5 ($5.50 foreign)
D Send free descriptivo folders

REPAIR ANY MAKE OF RADIO EQUIPMENT!

Prepare Now for a Good-Paying Job in the Radio-Electronic Field
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-~New Radio-Electronic Devices-

*SAFE-T-GRIP"” FUSE PULLER

Ideal Commutator Dresser Co.
Sycamore, Mllinois

OTCHED edges that provide a sure,
positive grip is the outstanding feature
of this newly designed I‘use Puller.

The Fuse Puller is made of light weight
fiber, assembled to rigid specifications with
brass eyelets assuring rugged construction
and long life. Eliminates the danger of
shock when pulling and replacing cartridge
fuses by hand or handling other “live”
electrical parts. Prevents the bending of
fuse clips through improper removal. Also
handy for adjusting loose cut-out clips.

IDEAL “Safe-T-Grip” Fuse Pullers are
made in four sizes—Midget Size for han-
dling small fuses, grid leaks, etc., 4" to
15" diameter; Pocket Size—for handling
fuses 0 to 200 amperes, 250 volts, and 1 to

A

©:

100 amperes, 600 volts; Giant Size— for
handling fuses 100 to 600 amperes, 250
volts; and 60 to 400 amperes, 600 volts;
Jumbo Size—for handling fuses 200 to 800
amperes, 250 volts and 200 to 600 amperes,
600 volts.—Radio-Craft

COIL COUNTER ASSEMBLY

Barker & Williamson
Upper Darby, Penna,

DESIGNED for registering rotary coil
turns, the Cyclometer Type Counter
Unit has many additional uses and is now
being produced as a 3%eparate item. It is
adaptable to practically any application
where a shaft must be turned a predeter-
mined number of times, or sct at any pre-
determined position, The exact number of
turns, down to tenths of a turn, are record-
ed on the counter.

Used with Rotary Coils, the Counters
provide a quick, easy means of setting the
contacts at any desired inductance value.
Other uses range all the way from recording
vertical and horizontal stabilizer adjust-
ments on airplanes to practically any job
where a shaft must be rotated more than
360°, and the exact rotation recorded.

The counter assemblies have direct shaft
drive (1:1 drive shaft to driven unit.)
Shafts can be any length. A Veeder-Root
counter is used. The gear drive is direct,
with precision cut steel gears, Units are
light in weight (8 o0z.), extremely sturdy,
and pass war-time specifications. They are
available with either right or left hand ro-
tation, and can be supplied with name plates
to suit the application.—Radio-Craft

FREQUEN Yy "

1040~ INCREASE — 276
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ANNULAR SOUND
DISTRIBUTOR

The Langevin Co., Inc.,
New York City

THIS distributor utilizes a different prin-
ciple of sound distribution in that it
combines molecular reflection and collision
instead of collision alone as in other speak-

R e i

ers. The use of this principle is said to
result in a uniformity of sound distribution
both as to frequency and power over a hori-
zontal plane of 360 degrces and a vertical
plane of approximately 40 degrees. The
Type L-360 Distributor is 23” in diameter
with an over-all height of 25”. It will safely
handle power input of 20 watts when
equipped with Jensen U-20 Drive Unit.
—Radio-Craft

DYNAMIC BRAKING RELAY

Struthers-Dunn, Inc.
Philadelphia, Penna.

I NSTANTANEOUS dynamic - braking
with split-series field motors is provided
in the new relay types 68HXI100 and
67HXX100.

Positive action, less weight, and simpler

mechanisms are thus provided for a wide
range of aircraft and other applications.
These include the operation of retractable
landing gears, wing flaps, trim tabs, bomb
bay doors, hoists, and similar applications
utilizing reversing motors. For winch op-
erations, the relays permit the substitution
of a simple locking dog for the conventjonal
large magnetic brake. .

There are no sliding contacts. Positive
“memory” contacts select the proper field
winding to give reverse torque for brak-
ing. All parts and contacts are readily ac-
cessible for inspection. The relays operate
in-all positions, and withstand salt-spray,
vibration and altitude test.—Radio-Craft

RADIO-CRAFT for

FIXED AIR-GAP CHOKE

Industrial Electronics Corp.
Newark, N. J.

AGAP which will not change its size
during a long life, or at widely vary-
ing temperatures, is claimed in this line of
small chokes. The gap is fixed by using a
spacer of nichrome or other alloy wire
which has practically a zero temperature
coefficient. I'ibre or other types of spacers
used in the past have been abandoned.
Brass braces are used to keep the lamina-
tions from expanding, while the alloy wire
prevents them {rom contracting beyond
their setting point.
_ At present these chokes are used solely
in fluorescent lamp starters. There is lit-
tle doubt that they have a field in radio and
electronics, wherever—especially in such

applications as swinging chokes and im-
pedances in audio filter systems—chokes
which will maintain an exact inductance are
required.—Radio-Craft

ELECTRONIC FLAW
DETECTOR

General Electric Co.
Schenectady, N. Y,

ANEW, high-frequency, electronic flaw
detector for production-line detection
of longitudinal cracks and seams in non-
magnetic metallic tubing is capable of de-
tecting and locating imperfections ¥ in.

long, 10 mils wide, and one-third of the

wall thickness in depth, even though they
are on the inside of the tubing and do
not appear on either surface. It is especially
desirable for testing tubing for coolers and
heat exchangers before installation, pre-
venting failures in the field—Radio-Craft

FEBRUARY, 1944

o

i

- il i g o — ¢



www.americanradiohistory.com

ii
i

OF THIS, SIR?
E SHALL I DISPOSE
wusi_!_ 1 FOUND IT TRYING TO STEAL

*HE PLANS OF MY ECHOPHONE EC-17
gy

Echophone Model EC-1

"{Illustrated) a compact communications

receiver with every necessary feature for
good reception. Covers from 550 kc. to
30 mc. on three bands. Electrical band-
spread on all bands. Beat frequency oscil-
lator. Six tubes.. Self-contained speaker.
Operates on 115-125 volts AC or DC.

ECHOPHONE RADIO CO., 201 EAST 26th ST., CHICAGO, ILLINOIS

U IIA
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The Question Box

LT

All queries should be accompanied by a fee of 25¢
to cover research involved. If a schematic or diagram
is wanted, please send 50c, to cover circuits up to five
tubes; for five to eight tube circuits, 75¢; over eight

tubes, $1.00.

Be sure to send the fullest possible details when ask-
ing questions. Give names and MODEL NUMBERS

when referring to receivers. Include schematics of your

AU it AT

Japparatus whenever you have such. Serial numbers of
radios are useless as a means of identification.

All letters must be signed and carry FULL ADDRESS.
Queries will be answered by mail, and those of general
interest reprinted here. Do not use postcards—postmarks
often make them illegible. .

No picture diagrams can be supplied. Back issues
1942, 25¢ each; 1941, 30c each; 1940, 35¢ each. Any
issue, prior to 1940, if in stock, 50¢ per copy.
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®

? Please print a diagram of a tube test-
er that will check all types of modern tubes.
—Several Readers.

A. Becausc of the switching arrangement
of the tube tester in the diagram, it will
check all types of tubes, no matter what
terminals are brought out where. Five
sockets only are shown, for convenience in
the diagram, but others may be added for
midget-type, loktal, European and other
tubes, paralleling the connections with
those of the standard type socket of the
same number of terminals already in the
schematic.

It should be noted that the connections
are run on a functional basis, rather than
strictly = according to terminal numbers.
Thus the leads which are more commonly
run to filaments are the same throughout,
even though this means connecting up ter-
minals 1 and 4 on the 4-prong socket to 2
and 7 on the octal. By the same token,
these same leads should be extended to
terminals 1 and 8 of a loktal socket.

The advantage of this method is that sev-

A UNIVERSAL TUBE CHECKER

eral of the switches can be left in posi-
tion for most tests; the disadvantage is that
a schematic of the set is necessary every
time a new type of tube is to be checked.
The constructor may prefer to parallel each
terminal of the same number in all the
sockets, for easier reference. A secondary
advantage is that the regular filament leads
can be made of much heavier wire than the
others, to carry the filament currents.

In checking a tube, filament voltage is ad-
justed to the proper value with the switch
on the transformer secondary. The fila-
ment leads are connected across the wind-
ing, switched to the two top bus-bars
shown as heavy lines in the drawing.
Cathodes and shields are connected to the
bottom filament bus-bar. All other elements
are connected to the high-voltage bus of
about 30 volts, (the heavy black line at
bottom of drawing). To check for shorts,
flick each switch (with the exception of
filaments), connecting each element alter-
nately to high-voltage and negative. The
neon light will glow when any element
shorted to one of the others is connected to
the opposite bar from the one to which it is

shorted. When all elements have been test-
ed for shorts, throw switch SW, which
should be of the instantaneous type, remain-
ing in the “short” position except when held
down manually. The switch which shunts
the 25-ohm resistor across the meter should:
be of the same type, necessitating holding
down two switches when testing most tubes.
For heavy-current tubes, rectifiers, etc., this
shunt remains across the meter.

The checker is calibrated by testing a
number of known good tubes and noting the
reading.

Provision is made for free-point tests,
by inserting pin jacks, and for an analyzer
cable. These may be omitted if not required.

ABOUT THE KANGAROO

Dear Editor:

Sorry, but I must take exception to some
of the statements made in the article on
the “Kangaroo” inverter which appeared
on page 742 of the September 1943 issue of
Radio-Craft.

(Continued on page 294)
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Easy to Read —Easy to.Grasp
Easy to Apply

A home-study course—especially well
organized. The style is so interesting
you will read along without effort,
hardly realizing that you are actually
studying and taking in vital informa-
tion. Audels Radiomans Guide gives
you just the right amount of mathe-
matics required to cope with radio

) | : = problems successfully. You can solve
By o B > i} with the aid of this extraordinary book,
L feeinton practically
etc. Also valuable [ {8 everyradioprob-
;nsidz ‘i_n/;ormaltl}on L Y MR lem that comes

g Apintors, Mo~ EER 3 R up. At your fin-
’3’;3?&%?;7%“5 '  UNIQUE ger tips is &
Technicians, Serv- g R complete index
fcomen. and Stu- K ' QUESTION for instant use.

i and

ANSWER
METHOD

*

AR OF NI

A COMPLETE LIBRARY IN ONE BOOK

AUDELS RADIOMANS GUIDE gives authentic Princi-
ples and Practices in Construction, Operation, Service
and Repairs. Covers clearly and concisely radio funda-
mentals—Ohm’s Law—Physics of sound as related to
radio science—Measuring instruments—Power supply—
Resistors — Inductors — Condensers — Transformers and
examples—Broadcasting stations—Radio Telephony—Re-
ceivers — Diagrams — Construction — Control Systems —
%midspeakers'— Antennass—- Autodeio a—f—- Phonlvolgraph
ick-ups—Public Address Systems—Aircraft and Marine
Radio — Radio Compass — Beacons — Automatic Radio COMPLETE e
Alarms—Short Wave—Coil Calculations—Testing—Cath- 1 o™
ode Ray Oscillographs — Static Eliminations — Trouble PAY o )
Pointers — Underwriter’s standards — Units and tables, AN e
REVIEW QUESTIONS—READY Reference Index. ONLY MO." - ' i
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1. You speak of Tube No. 1 as an “invert-
er tube.” Actually, it is not, though the dia-
gram as a whole is an inverter circuit, The
function of an inverter tube is not to am-
plify, but to take part of the A.¥. voltage
applied to the first P.P. grid and invert the
phase 180° for the sccond P.P. grid. In your
circuit Tube No. 1 is used to amplifv and
not to change the phase of a voltage. The
180° out of phase voltages are obtained,
pnot through the action of this tube, but
rather because of the way the output is di-
vided across two load resistors.

2. Referring to Tube No. 1 again, you
state that it “adds nothing to the signal,
merely splitting it . . .” Not so, sir ! The out-
put is very much greater than the input,
for here you have normal amplifier action
and there is nothing to prevent you from
giving your total load resistance and the ap-
plied plate voltage optimum values.

R.

Re 4+ Re

True, your output is split into two parts,
and, thercfore, the gain is half as great.
But a gain of, let us say, 60 then becomes
a gain of 30. A gain of about 3,000% can-
not be referred to as adding “practically
nothing to the signal.”

3. The output is not merely split “so that
the two grids of the next stage will receive
equal impulses.” The word “merely” as
used here conveys the idea that it is the only
reason. If that were so, there would be no
need of splitting the voltage output, all you
would have to do would be to tie the P.P.
grids together. Of course, you, and most
of your readers—but not all of them—know
that a 180° phase displacement is just as
important as equal voltages for proper P.P.
action. It should have been mentioned with
the “equal impulses” explanation for split-
ting the output voltage.

L. B. Fausrt,
Dodge City, Kansas

(We are not prepared to agree that the
“kangaroo” is not an inverter. The in-
version which takes place in the associated
circuits takes place because of a character-
istic of the vacuum tube—that an increase
of voltage on the grid causes an increase
of current between the cathode and plate.
Without this effect of the tube, the network
of resistances would become a simple in-
phase voltage divider.

Incidentally, there was a mistake in that
diagram, which may have caused part of
the misunderstanding. To bring the input
return to the junction of the 10,000 and
100,000-ohm cathode resistors would in
most cases short the 100,000-ochm unit, to
A.C. if not both A.C. and D.C. The return
should be to ground.

Referring to the drawing—bottom corner,
the September Question Box—we have two
100,000-ohm resistors, one connected to the
plate and the other to the cathode (as far
as audio frequencies are concerned). Again
for audio frequencies, the other ends of
these two resistors are connected to ground,
either directly or through large condensers.

Let us call the point where the plate re-
sistor connects to the plate, A; and that
where the cathode resistor and cathode
meet, B. The other ends of both these re-
sistors are grounded to A.C. of audio fre-
quency.

If a signal makes the grid positive, the
cathode-plate current increases, and an in-
creased current accordingly flows through
them both. The current is the same through
both resistors, and consequently the volt-
age drop through both will be the same.
These voltages appear as a relative decrease
of the voltage between point A and ground,
and an equal increase between B and ground,
The voltages produced by the action of the

294

TWO-TUBE PRE-AMPLIFIER

? Will you please print a diagram of a
two- or three-twbe pre-amplifier, using some
of the following tubes? {(list given). This
amplifier should be self-powered—R.R.Y .,
Ogakland, Calif.

A. The tubes shown in the accompanying

diagram will make the most suitable pre-
amplifier. Used with a low-input mike, this
will bring signals up sufficiently to input to
a medium-sensitivity amplifier, or used from
a phonograph, it will give sufficient gain to
make possible the use of a single output
stage &f a receiver for example).

Q
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50,000
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POWER SUPPLY

® Will you please give me a hookup for
a power supply for a small portable set, us-

ing a 11726 tube? The filament can all be

FOR PORTABLE

connected in series, as shown in a former
hookup of yours which used o 2525.—
M.D., Dallas, Texas.

A. The schematic
is ‘printed herewith.
By using a suitable
line-cord or other re-
sistor, it can readily

]
115v. ==
AC~D.C.!,

ipat
L 1)

be adapted to almost
any type of A.C.-
D.C., rectifier tube.
The radio on which
it is used must be a
type with all fila-

ments connected in
series and drawing
.05 ampere. per tube.

tube across these two points are 180 out of
phase, like the voltages across the secondary
of an input transformer with its center tap
grounded.

The output stage grids are connected
through the condensers to points A and B,
and therefore are excited exactly as if
they were attached to the ends of a trans-
former secondary.

Obviously, the tube and the two re-
sistors, as well as the grid resistors of the
output stage, combine to produce the in-
version,

As to your second point. The statement
was made as a result of actual experience
with a number of these and other types of
inverters, without considering why there
was little or no amplification. A study of
the circuit shows the reason. As the grid
voltage is increased, so is the current
through the cathode resistor. This brings
the cathode voltage up and reduces the ac-
tual voltage between the grid and cathode.
The cathode voltage follows that of the
grid. It is well known that degenerative ef-
fects may be produced with a cathode re-
sistor of only a few hundred ohms. If you

RADIO-CRAFT

apply your gain formulas, taking the nega-
tive amplification effect of the degenerative
feedback into consideration, the results will
be altogether different.

Once what is left of the signal is safely
in the plate circuit, it is cut in two again.
What little voltage there is must be divided
across the two resistors, giving only half
as much voltage to the succeeding grid_s as
would be available in a straight amplifier
circuit.

So if you hook up one of these, don’t be
surprised if the gain approaches zero, or
even appears as a negative figure. You can
figure it out exactly beforehand.

As to the splitting so that the two grids

will receive equal impulses. Thanks for the
correction. The average serviceman would
take it for granted that the main object in
an inverter tube is to obtain out-of-phase
voltage on the push-pull grids, and would
accept that “merely splitting” as “merely”
another way of saying that there would be

no amplification. The trainee mnight get an
entirely different view of the same remark,

as I now plainly see—~—Question Box

Editor.)
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SURE, that Saturday night pay en-
velope’s bulging. But let me tell you
something, brother, before you spend
a.dime . . . That money’s mine too!

I can take it. The mess out here.
And missing my wife and kid.

What I can’t take is you making
it tougher for me. Or my widow, if
that’s how it goes. And brother, it
will make it tough—if you splurge
one dime tonight. You're making
money. More money than there’s
stuff to buy. Money that can sock
the cost of living to kingdom come
—if you blow it! So hang on, till the
job’s done. On to every last dime
—till the squeal means a hole in the
seat of your pants!

You’re working . . . and I'm fight-
ing . . . for the same thing. But you
could lose it for both of us—without
~ thinking. A guy like you could start
bidding me right out of the picture
tonight. And my wife and kid. There
not being as much as everybody’d
~ like to buy—and you having the
green stuff. But remember this,
rother—everything you buy helps
» send prices kiting. Up. UP. AND

O-CRAFT for FEBRUARY, 1944

UP. Till that fat pay envelope can’t
buy you a square meal.

Stop spending. For yourself. Your
kids. And mine. That, brother, is
sense. Not sacrifice.

Know what I'd do with that dough
«« . if I’d the luck to have it?

I'd buy War Bonds—and, God,
would I hang on to them! (Bonds
buy guns—and give you four bucks
for your three!) . . . I'd pay back
that insurance loan from when Mol-
lie had the baby . .. I'd pony up for
taxes cheerfully (knowing they’re
the cheapest way to pay for this war)
« « « I'd sock some in the savings
bank, while I could ... I’d lift a load
off my mind with more life insurance.

And I wouldn’t buy a shoelace
till I'd looked myself square in the
eye and knew I couldn’t do without.

(You get to knowin’—out here—
what you can do without.)

I wouldn’t try to profit from this
war—and I wouldn’t ask more for
anything I had to sell—seeing we’re
all in this together.

I've got your future in my rifle
hand, brother. But you’ve got both
of ours, in the inside of that stuffed-
up envelope. You and all the other
guys that are lookin’ at the Main
Street shops tonight.

Squeeze that money, brother. It’s
got blood on it!

Use it up . . . wear it out, “Eg‘

make it do...or do without KEEE

States war message prepared by the War Adversising Council; approved by the Office of War Information; and contributed by the Magazine Publishers of America
295
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Radio-Electronic Circuits

INEXPENSIVE B SUPPLY

Many users need more than the 95 to
115 volts available from a half-wave A.C.
rectiller operating from the 110-volt sup-
ply. I have found the voltage doubler cir-
cuits to be the answer to many of these
problems. In some cases in small receivers
where the high voltage winding on the
power transformer was burned out and a
replacement was not available, I have been
ble to substitute a voltage doubler. It is

ki H7Z6
40 g 5 l_’ By ¥
1ov =c, 8mfd .G
Ac [05 T,mfd]‘rcz B+ Low
- Speaker
[ 201 " I Field
TG Pomrmacbon B* High
- s
1Hov C
AC T05
> B+

inexpensive to build and easy to construct.
There are full-wave and half-wave circuits
for the voltage doublers.

In the full-wave circuit shown in Fig. 1
the voltage across the load is the sum of
the D.C. output voltage of the conducting
diode and the condenser discharge voltage.
While No. 1 diode is rectifying and
charging C,, the condenser C, discharges
through the load. On the next half cycle C,
discharges and C, charges, etc. If the re-
sistance of the load is not too small, both
condensers become charged to almost the
peak supply voltage E and since they are
connected in series as shown, their total
voltage applied to the load is 2E approxi-
mately. It can be seen from the circuit
shown that one side of the D.C. load can-
not be connected to ground or to one side
of the A.C. line.

This circuit may cause hum because of
the high A.C. voltage between the cathodes
and heaters in A.C. sets in which tubes are
connected in series across the line. Very

little trouble of this kind has been encoun-
tered except in power output tubes in which
the cathode runs very hot. Apparently the
excess heat causes the insulation between
the heater and cathode to break down.

The half-wave circuit shown in Fig. 2
has one side of the A.C. line as common
with the negative side of the D.C. load. In
this circuit, one diode of the tube charges a
condenser which in the next half-cycle dis-
charges in series with the line voltage
through the other diode of the tube.

The full-wave doubler ripple is double
the line frequency, and hence is easily fil-
tered. If a 117Z6 tube is used no filament
dropping resistor is needed. Any full-wave
double-cathode rectifier may of course be
used with the proper filament resistor. Con-
sult a standard tube manual, and do not
exceed the rated D.C. current drain of the
tube, also shown by the manual. A quick
check of the rated plate currents of the
tubes in the set will give a work estimate.

The value of the resistor R, is not criti-
cal and need be only large enough to limit
the peak plate current in some applications.
Care should be taken to pick cut good con-
densers.

JoHN B. PARCHMAN,
Emporiwm, Penna.

ELECTRONIC MIXER

The following is a diagram for a three
tube electronic mixer which I .used with
my recording amplifier. I obtained most of
the parts from my junk box. It is very use-
ful in recording dialogue from dramatic pur-
poses.

The unit provides two microphone and
one phone input. Low-level mike signals are
amplified through the two pre-amplifier
tubes, which are 6C6’s, but may be any
other tubes of the same characteristics. The
mixer-fader applies either phono or mike
to the second section of the 79 tube, or may
be used to fade one phonograph in and the
other out.

ALBaN HaTzELL,
Vincennes, Ind.

1-TUBE AMPLIFIER

Below is a single tube amplifier. It gives
plenty of volume and makes a truly portable
phonograph when combined with a light
motor 1n a carrying case.

The cost of construction is extremely low
with no worries of material priorities;

R1—.5 meg. vol. control, R2—5 meg.,
R3—150 ohms, R4—2000 ohms, R5—100
ohms, C1—02 mfd., C2—.02 mid., C3—.25
mgg., C4—40 mid.,, C5—40 mid., C6—.006
mid.

P. M. HoNSINGER,
Molton, Ont., Canada
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PHONO OSCILLATOR

In the diagram below the oscillator will
broadcast a modulated radio wave from its
antenna to your standard receiver.

The two-tube oscillator uses a 25Z5 and
6A8 operating directly from the 115-V line
A.C. or D.C. The signal will fall between .
550 Kc. and 700 Kec. on your standard
radio. Adjust the condenser on the oscil-
lator coil of your two-tube cscillator fill
the signal produced by the oscillator is
heard on your radio receiver.

For microphone operation, connect a
jumper between the middle and right-hand
terminal of the input strip.- Connect the
microphone to the middle and left-hand

terminal. A high resistance type carbon

microphone is required. For phonograph,
use the same as for microphone except re-
move the jumper.

JorN C. Aro,
Pensacola, Fla.

0SC. COIL

200,000
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PARTIAL CONTENTS
RADIO-ELECTRONIC
REFERENCE ANNUAL

ELECTRONIC THEQORY AND
GENERAL PRACTICE

{8 thoroughly covered in this
book in easy-to-grasp language.
Among the articles on this sub-
ject are: What You Should
Know About Electronics—E|ec-
tronic Tubes for Servicemen—The
Electronic SoloVox, its theory
and action—and The Photoelectric
Phonograph Pickup, the prin-
ciples underlying its operation.

ELECTRONIC DEVICES YoOU
CAN BUILD

Among the interesting and eas-
ily constructed devices selected
are the followlnF: Compact
Henrlngi( Aid—Oscillaplex Auto-
matic Key and Code Machine—
Electronic Relays, Capaclty and
Light Operated, Migh Frequency
Radiotherapy, a complete home
apparatus—and many other time.
ly types of electronic apparatus.

RADIO CONSTRUCTION

Many well-jllustrated, how to-do-
it articles, such as: Phono Os-
clilators, several types, adapted
to plaving records through your
radio with a simple record play-
er—T.R.F. S e ts-— Superhetero-
dynes—Power Packs for Portable
Receivers, making it possible to
use your battery portable on the
electric_ light line—A two-tube
Super Midget Amplifier, which
is a palm-of-the-hand public ad-
dress system—and many others.

SOUND AND RECORDING,
inciuding detailed Instructions
on constructing: High-Fidelity
Amplifior—Exponential Horn with
perfect roproduction down to 50
cycles—Etectronic Expander-Com-
pressor—Also the Robeson Tech-
nique — Semi - Pro Recording—
Etectronic Bass — and. Treble-Ex-
panding Clircuits—Equalizers, etc.

TEST INSTRUMENTS

A complete line including: A
Tube Checker with universal
hookup; can check any tube re-
gardless of the prong to which
its elements are brought out—
Compact Multitester; 18 ranges
of voltage, current and resist-
ance on an 11-point, 2-gan

gwitch—A Three Tube Signa
Tracer, capable of checking R.F.,
I1.F., and audio circuits—A Con-
denser Anatyzer which measures
both capacity and checks leak-
age — and an Electron-Ray Volt-
meter which dispenses with
hard-to-get milliammeters. using

Ing with Signal Generator—Mod-
ernizing a Test Set—Calibrated
UHF Oscillator—~And countless
other hints for ironing out kinks
In your servicing problems.

TIME LIMIT OFFER

RADIO-CRAFT WITH FREE COPY
RADIO-REFERENCE ANNUAL

12 Issues $2.50
24 Issues $4.50

RADIO-CRAFT for FEBRUARY,

-

a BES tube instead. 4 Irs 2
SERVICING % =~ Pq - s mm Sn an on en o e §
Articles on_ servicing supply a e r e,
multitude of methods and useful ////”2’;‘}5"‘55';53"-- CUT OUT
ideas, including: Dynamic Test- 7,
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TRY THIS ONE!

LEAK-CONDENSER

This Kink will often cure that obstinate
hhum encountered on many A.C. short-wave
regenerative detectors:

A metal lipstick container was used as
a shield over the grid leak and condenser.
The one used was ¥ inch diameter by 114
inches long. The hd or cov.r was slipped
over one end, and a hole drilled in each
end so that a piece of spaghetti was a
snug fit in the hole. The grid leak and
condenser were placed side by -side and
their wires twisted together and soldered.

‘LIP STICK

CONTAINER
GROUND WIRE

SPAGHETTH
GRID LEAK

GRID CONDENSER

These were then wrapped with a turn of
insulating tape, the twisted wires slipped
through the spaghetti, and then placed in
the container, The end cover was then put
on and the unit is ready to use. The case
is grounded by soldering a wire to the
case -and the cathode.
C. W. BATTELS,
- Akron, Ohio

MULTI-ANTENNA SYSTEM

As an ardent short-wave and DX fan, I
neced an elaborate antenna system for best
results. Switching is a problem, and be-
cause “jack™ is scarce, I used a little skull
drudgery to work up this inexpensive
“plug” system.

IFive outlets were purchased and set up
as in the diagram. The doublet lead to the
set was equipped with an ordinary elec-
tric light plug. (No worry about losses
on the low-voltage lead-in circuit.) One
antenna was attached to each outlet.

All'T have to do to change from one aerial
to another is to shift the plug.

It is a good idea to hook up one or two
outlets as spares. The receptacles should be
mounted in a box, for neat appearance and
quick and easy changing.

Biagio TriMpoLI,
Brookiyn, N. Y.
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OCTAL TUBE PRONG RIVETS

While the lowly tube base has been put
to a thousand and one uses the one-thou-
sand-and-second novel use is in the repair
of old volume controls and the A.C. pow-
er switch on volume control power switch
combinations.

The article, “How to Service Volume
Controls,” by J. Beever in the May, 1943,
issue of Radio-Craft is excellent and “hits
the nail on the head.” But before cleaning
the carbon element and contacting ring with
carbon tetrachloride the unit must be taken
apart. Since some of the old units are riv-
eted together the rivets must be removed
by either filing off the head, grinding it
off with a handy grinder or by drilling it
out. These methods all shorten the rivets
so that they cannot be used again in as-
sembling the unit. Due to shortages of criti-
cal materials these rivets are not available
and nails, wire, brass rods, etc., are likely
to be used. These are all too hard and if
used, usually result in a cracked case.

The metal prongs from a discarded Octal
base tube are exactly the right size and
malleability for this type work. The tube
base is placed in the vise which is opened
enough to allow prongs to protrude down
into the vise and the bottom of base is
cracked with a tack hammer. This allows
the prongs to be removed easily. It is not
necessary to remove the solder and wire in
the tube prong, The prong end is then filed
off to the shoulder, which serves as the
rivet head. The volume control -unit can
now be assembled and the prepared prong
rivet inserted and filed off until it is the
proper length (protruding slightly over
1/16 of an inch). The rivet is then easily
flattened out with a small ball pein ham-
mer or suitable punch. The tube prong rivet
makes a neat permanent repair ard the
danger of a cracked volume control case is
eliminated.

In the combination volume control and
power switch the A.C. power switch fre-
quently goes bad. Since this unit is usually
in a plastic case which is riveted to a
metal back plate it is difficult to take apart
and repair unless suitable rivets are avail-
able. The tube prong rivets made as de-
scribed from a discarded old Octal base
tube are exactly the ticket for this, and
assembly can be made without danger of
cracking the plastic switch case.

By the way, the trouble with these pow-
er switches when they go bad is usually due
to a weakening of the coil spring and re-
sultant failure of the bakelite ring lever
to make complete contact. Remove the coil
spring and stretch it until, on release, it is
about 34" longer than it was when removed.
It will now be stiff enough to do its job.
The contact points may have to be dressed
with a fine file and cleaned up before as-
sembly. Contacts may also have to be bent
slight to make perfect contact. Before
riveting on back plate, check with continu-
ity tester to see that switch works prop-
erly.

R. S. HavenHILL,
Josephtoun, Penna,

(The humble octal tube base can be used
in many other ways as well. Almost every
radioman has used one of them as a multi-
contact plug, and the Kinks’ page recently
showed them as multi-pole, multi-throw
switches.—Editor)

RADIO-CRAFT for

-

wwittamelicantadiohistorv.com

NEON TESTER

The little voltage tester offered here is
made from odds and ends available to most
experimenters and is very useful if care is
used in calibrating it. When standard test
equipment is unobtainable, it may help some
radio-minded person to service radios.

The indicator is a 4-watt neon bulb
connected to a potentiometer so that the
voltage can be adjusted till the bulb just
“strikes.” This striking voltage is very con-
stant; though it is different on A.C. and
D.C. and calibration curves must be run
for each, using known voltages. The test-
er has an A.C. range from 1 volt to 300,
and a D.C. range from 75 to 300 volts. The
ranges can be extended higher by the ad-
dition of a couple of resistors if the con-
structor so desires.

The main feature of the set is the trans-
former, which is an ordinary push-pull out-
put type. Other parts needed are a 10,000-
ohm wire-wound potentiometer, the neon
bulb, several resistors for multipliers, sev-
eral tip jacks, a pair of test leads and a
Jjumper with phone tips on each end, and
dial plate and knob. The knob should have
a long arm, as several scales must be drawn
beneath it on the dial plate.

“ v
X AC.
§'f6" 5
= sV
AC.
300v
AC.
150 VAC

10.000 20.000 2
~WWWA—————0 300V

D.C.
Lo ord Heg
D.C.
oC

The method of using the tester is simple.
For A.C. volts from 1 to 5, plug the leads

.in between C and 5 and jumper between 2

and 4. To measure to 10 volts and over
connect the leads between C and 6 and
leave the jumper between 2 and 4. With
most bulbs 25 volts will strike with leads
between C and 3 and jumper between 4
and 2. From 100 to 150 volts leads are in
C and 3 and jumper between 2 and 4. From
150 to 300 volts, leads in C and 4 and
jumper between 1 and 3.

D.C. voltages are measured hetween C
and 1 or 2. The jumper is not used.

The indication point is found by adjust-
ing the potentiometer till the bulb just be-
gins to glow.

In extending the lower ranges we made
our resistors from nichrome wire. The
higher A.C. ranges may also be obtained,
but the multiplying resistor must be found

by cut-and-try, as it depends on the char-

acteristics of the output transformer used.

E. C. STOCKMAN,
Hartell, Alberta’
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POST WAR RADIO ANGLES
(Continued from page 265)

ST RA R TR i I

In Eciecrronic Tuses for radio sets,
and allied sets such as television, etc.,
a new crop of more efficient tubes will
completely change the aspect of our re-
ceivers, and is certain to revolutionize our
previous conceptions of a radio set. There
are many new tubes now used for special
war purposes, which have not been used
in radio sets in the pre-Pearl Harbor period.
These tubes are ready for the market as
soon as the war is over.

CATHODE-RAY TUBES will also come to
the front in an astonishing variety. This
versatile and most important tube will be
used for many purposes, which we never
dreamt of before. Due to mass production
cathode-ray tubes now can be manufactured
at a fraction of their former cost. It is cer-
tain that there will hardly be a radio re-
celver or a servicing instrument, as well as
other specialized rad’y appliances, in which
cathode-ray tubes will not be used. There
are many new uses for these versatile tubes
that will astonish the public once they are
introduced en masse.

MuLTipLIER TUBES, a pre-war develop-
ment, will certainly make their appearance
in radio sets, television sets, FM sets and in
other radio appliances soon after the war.
These remarkable devices which are in
many ways even more important than cath-
ode-ray tubes, will be one of, the great
surprises a few years after peace has been
concluded.

Most of the radio component; of the pre-
war period are due for drastic changes.
Condensers, whether fixed or variable, in-
ductances, and even resistors have all under-
gone tremendous physical changes, not only
in size but in scope as well. Many of these
changes will amaze technicians and service-
men alike.

At the present time surveys indicate that
there are about fifty-five million radio sets
i the United States. Most of these receiv-
ers will be hopelessly obsolete by the end
of the war. They will all have to be re-
placed hecause with the new technical ad-
vances. No one will be satisfied with a pre-
Pearl Harhor radio set once the new models
are going out in_profusion, as they will
when peace has been declared.

It is safe to predict that for many years
to come after the war, radio manufacturers
will be mass producing radio scts as in the
decade following the middle 20s. The trend
is certain to last for at least a decade or
more, for the simple reason that not only
will the present fifty-five million radio sets
have to be replaced—but there will be a
demand for twenty-five million more. This
means some ecighty million radio sets must
be manufactured. That is a large order,
which will take many years_to accomplish.

On top of this it should not be forgotten
that a goodly percentage of the post-war
radio sets will be a combination of FM-
AM-television. This gives a small inkling
of the revolutionary changes ahcad in radio.

Latest in “portable” electric equipment
is a complete mobile central power station
—of 5,000 Kw. capacity—on a railroad train
of eight cars. The rolling power plant was
designed by Westinghouse, and is intended
for use in war areas where retreating
enemies have destroyed power plants, thus
~ disrupting civil life.

The plant is coal-operated, and is

equipped with two boilers. The train carries

~ a one-day supply of water, and condensers

are provided so that this supply may be
- stretched over weeks if necessary.

_-_AF'DI'O'-CRAFT for FEBRUARY, 1944
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Immediately Available are
certain hard- to - get radio and electronic
parts and equipment, urgently needed by
war - working industrials, radio service
men and others.

Large inventory maintained for your
emergency requirements. As distributors
of more than 10,000 different items we
can handle complete orders, however
large. No need to spiit. Our trained ex-
pediters select, check and ship, the day
your order isreceived. Tubes and P. A.
equipment. Receiving and trans-
mitting tubes, photo cells and special-
purpose tubes. Some types now Govern-
ment- restricted, but we can handle your
orders with utmost efficiency. Sound
systems, microphones, paging systems,
Inter-communicating systems — standard
and speclally -designed units for every
application, on rated orders only. Books:
Al latest authoritative texts on radio
and electronics. No priorities required.

1944 @
Edition ¢

RWT REFERENCE

To Standard Radio and Electronic Equipment
Latest Complete Buying Guide ! Over 800 pages,
completely indexed br item and maker. Value
$3. Now on Press: Will be sent without cost to
the executive responsible for radio parts pur-
chases in your organization. Meanwhile, glad
to send supplements and bargain flyers which
we publish from time to time.
Arg you on our list?

lelevision lnc
100 SIXTH AVE., DEPT. 1-2, NEW YORK 13, N. Y.
BOSTON, MASS. o NEWARK, N. ).

WE; ALSO MANUFACTURE

iputllic address and sound equipment, Have
done it for ten yeurs — pioneering several
inew audio developments. We have made
equipment for the U.S. Army Signal Corps
'aud many large Industrials, this past year.
|We can make pre-amplifiers, power sup-
plies, rectifier unijts, cord sets— anything
|{dnvolving chassis wiring, assembling, sol-|
dering. Known to all manufacturers—to
many since 1921=—we can request and gel‘
Ere}ereuu’al treatment., Competent euif;‘

eering staff. No labor_shorsage in_thi
Let us quose,

irea
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By CARL W. MAEDJE*

radioman, has now been applied to the

humblest tube in the receiver, the dial

lamp. Not that the little pilot is to be
tuned in to the program received—in its
case resonance is a matter of matching the
natural mechanical vibration frequency of
its filament with that of the supports inside
the bulb.

Alterations in the tiny wire “mounts” and
filament supports are said to have made the
G.L. radio panel lamp virtually immune to
physical shock.

Formerly, a violent bump as from drop-
ping a radio panel lamp on the floor or vio-
lent vibrations picked up from the loud
speaker, would sometimes break the fila-
ment or filament connection,

To determine the behavior of the inner
construction of the little lamps under stress
and to arrive at the best construction, led to
considerable research . .. even to the build-
ing of a special rotary “hot-shock” testing
machine,

Under violent shock or intense sympa-
thetic vibration, the filament in the former
lamp was found to take a terrific “beating.”
Chief trouble: the frequency of the filament
was “fighting” a different frequency set up
in the support construction,

Further study showed that extending the
support wires to greater height and raising
the height of the supporting “bead” per-
mitted the filament to vibrate without
“stretching” or “bowing.”

The panel lamp, A, at the head of the
article, with its stubby filament supports

RESONANCE, the key theme of the

and “bead” positioned low, is typical of the

*General Electric Co., Nela Park, Ohio.

A GOOD IDEA

ONE thing we could do right now with-
out hurting anybody is to prohibit the
manufacture or sale of any kind of domestic
electrical appliances that cause interference.

Practically no electrical appliances are
being made now, and an immediate enact-
ment on the lines suggested would give
manufacturers plenty of time to put their
houses in order. To give one example: cer-
tain electric shavers are among the worst
of offenders, interference from them ex-

RADIO-CRAFT for
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old type of lamp. The coiled tungsten fila-
ment carried the brunt of the shock when
the lamp picked up vibrations from loud-
speaker or from a jolt. Above may be seen
microphotos of the filament at rest and
when the lamp is subjected to vibration. It
will be seen that the shape of the filament
is much distorted, while the supports remain
practically still,

The lamp B is one of the new type. When
vibrating, the filament and supports swing
together, with the result that filament shape
is maintained and dangerous— strains
avoided.

Or as Gwilym F. Prideaux, Nela Park
engineer, puts it: “The new construction
brings the resonant frequency of the fila-
ment coils arid their mount structures to-
gether.” The fundamental vibration fre-
quency is in a direction normal to the plane
passing through the leading-ih wires. Both
filament and “mount” in present G.E. radio
panel lamps vibrate in rhythm no matter if
the vibrations are set in motion by the re-

produced notes of a soprano or from a.

severe jolt. Result: improved lamp quality.

Proving this point in the laboratory is
the rotary shock tester device with its heavy
metal wheel supported by two sturdy arms.
Lighted radio panel lamps are made to re-
volve on the wheel. A motor lifts arms,
wheel and lamps, then drops the assembly
with a cruelsshock on two steel posts, This
goes on 72 times a minute for 480 minutes.
The rough treatment to which the lamps are
subjected is far worse than can be expected
in actual use.

Yet, thanks to their improved construc-
tion—which puts the filament vibration in
tune with the mount construction—the little
lamps remain lighted.

FROM BRITAIN

tending over a surprisingly large area.

The proposed regulations would ensure
that, when production starts again, fresh
designs or modifications of those existing
would render all electric razors offered for
sale innocuous, so far as radiated interfer-
ence is concerned. It would be sheer folly
to allow manufacture and sales to continue
on the old unrestricted lines—but that, we
fear, is exactly what will happen.—Wireles
World, London ‘
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FM DISCRIMINATORS
(Continued from page 279)
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10w the resting value, then the I.F. will be
lower and the voltage across R1 and R2
will be positive proportionally, and the grid
bias on V1 will be less negative, raising
the plate current and bringing the oscil-
lator frequency back up to its resting value.
The purpose of R, Cl and C2 is to act as a
sharp cutoff type filter to by-pass all fre-
quencies above about 30 c.p.s., so that mod-
ulating voltage on the grid of V1 will not
be counter-balanced by the control circuit.
With this contro! circuit indirect crystal
control of the oscillator frequency is accom-
plished, In single frequency type transmit-
ter-receivers, such as is used by the police
nets, these type circuits are finding wide-
spread use,

In the next article we will discuss the
adjustments and maintenance procedure for
the modern FM receiver.

R T R R A T s

MUSIC IN INDUSTRY
(Continued from page 268)
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who listen think it. Thus, it must be made
to fit the need. Many a pair of smudged
hands and begrimed face is associated with
a musical ear of a high order. And when-
ever the music is mediocre or badly planned
and presented, the lights on the switchboard
are set afire by complaining voices from the
factory.

For this reason the quality of the speaker
can never be too high. A speaker’s worth
is as good or as bad as is its tone fidelity.
In this instance it was found that standardi-
zation could be effected in cabinet design
with approximate dimensions in inches of
20x 20 x 20, giving a total of 8,000 cubic
inches. A tuned port opening at the rear
augments the base and the frequency range,
peaking at 85 cycles,

In all fairness, it is reasonable to assume
that a working man at his bench carries
with him to the plant the same high quality
of musical appreciation that he carries into
his home. Therefore, the best is none too
good.

DB RINRH TR R AR IR TN

ELECTRONIC GUN DIRECTOR
(Continued from page 270)
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and the Director considers only the smooth
rate reported over a period of several sec-
onds. -

Strangely enough, this Electrical Di-
rector originated in a dream. One night in
the middle of 1940, while the Low Coun-
tries were being invaded, Dr. David B.
Parkinson awoke with the impression that
he had been a member of an anti-aircraft
with every shof. Somehow he knew that
in the gun control mechanism was an
electrical device somewhat like some-
thing he had been working on in Bell Tele-
phone Laboratories. Next morning he talked
to his associate, Dr. Clarence A. Lovell;
neither of them knew anything about guns,
ballastics or fire control, but the problem
caught their fancy. Along with their other
work Parkinson and Lovell studied the
problem and how telephone techniques

. could be applied to it. A possible solution,

in memorandum form, was communicated

to the Navy and the Army; the Anti-Air-
~ RADIO-CRAFT for

" erwise hidden from the
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craft Artillery Board promptly endorsed
the venture and the O.S.R.D. agreed to
finance it. A week before Pear! Harbor, a
model had been delivered to the Army
for test. |

That model had been visualized by Lovell,
Parkinson and their research associates,
and the design had grown in the hands of
skilled instrument makers working under
direct supervision. When production had
been authorized by the Army, it was nec-
essary to translate the model into designs
which would fit into the Army’s field re-
quirements and which could be made by
Western Electric shop facilities. Appara-
tus development engineers, already collab-
orating on the project, undertook a large
amount of mechanical and electrical de-
sign looking toward smaller size, greater
accessibility and ruggedness, and the so-

lution of certain functional difficulties.

A satisfactory device of this kind re-

quires not only good engineering design
but also the application of the techniques
of manufacturing necessary to produce a
product which will stand up in field service.
Here the long experience of the Western
Electric Company in making telephone
equipment for reliable performance has
heen applied to making these Directors de
rendable units in field service.
It was nccessary that the Army, in adopt-
ing a new device such as this, should provide
for adequate training of its pecople in
handling the equipment. Iere, the Lab-
oratories were again able to assist the
Ordnance Department by providing train-
ing for about 350 Army people. Instructors
in this school have been engincers drawn
from the Laboratories staff.

YOU CAN BUILD 133
FASCINATING EXPERIMENTS

At home—in your spare time—you get real
Radio experience with these many Radio
parts and sub-assemblies, DeForest’s handy
“Block System’” eliminates unnecessary me-
chanical work; the convenient clip connec-
tions save a great deal of time. Quickly
build Radio circuits that work. Experiment
with Photo-electric Cell “Magiec,” and scores
of other fascinating projects. Little wonder
learning Radio at home is so practical . .,
so effective and so much fun—with this fas-
cinating, DeForest’s “Home Laboratory.”

YOU ALSO USE “LEARN-BY-SEEING”
Think of the pleasure as p MOVIEs

well as the help you can get
from tho use of this genuine
DeVRY Motion Picture Projec-
tor and exciting RadioTRAIN-
ING FILMS. You’ll llkely be
surprised how much faster . . .
easier , . . home movies can
help you understand Radlo.
Hore’'s a preferred training
method of tomMOIrow—

yours today. SEE the
principles of what
ou’re learning— in ac-
ANIMATED! Peer

ion
fnto moving parts oth-

eye, You get this big
home-training, Rad o
advantage -- exclusively
with DeFOREST’S. So
aet now! Mail the
coupon today!

DEFOREST'S TRAINING, INC.
253541 N. Ashland Ave., Dept, RC-1, Chicago, U.8. A

Please send me—FREE and WITHOUT OBLIGATION—illustrated .
book, “VICTORY FOR YOU,” showing how I
with your Home Movies and Laboratory Kits.

Name.

ALL OF THESE |

See how DeForest’s fascinating SHOP-METH-
OD Radio Training at home can help you toward
a good start in the Billion Dollar Radio Induatry.
Write for DeForest's BIG FREE book, “VIC-
TORY FOR YOU,” that has helped many to
good-pay jobs in essential war industries; others
to preferred Army and Navy classifications—and
still others to interesting, profitable businesses of
their own.

YOU GET “ALL THREE” WITH DEFOREST'S

Where else can you get such a combination of
PROVED MAJOR Training features as—(1)
ninety modern loose-leaf lessons prepared under
the supervision of Dr. Lee DeForest, often called
the ‘“‘Father of Radio”; (2) the use of “learn by
seeing”’ home movie films and a genuine 16 mm.
DeEVRY MOVIE PROJECTOR—and (3) eight
big kits of ‘home laboratory” Radio parts to give
you thrilling practical Radio experience.

at home—then start

worthwhile Radio-Electronics job with
. O DeForest's effective,

proved EMPLOYMENT SERVICE. 1f you

are 17 or over, mall the coupon today

for complete details, You be the judge.

No obligation,

can prepare for Radio l

Age. '

- I
\
DeFOREST'S |

Address. l

TRAINING, INC.

CHICAGO, ILLINOIS
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RADIO CIRCUIT

syLVA

HERH is the third in the new Sylvania
“Hints’" series. ““Radio Circuit Hints,"
now ready for distribution, is a handy refer-
ence book to consult in connection with
your every-day work.

You know the importance of understand-
ing radio circuits. The information in this
69-page book will help make your job
easter.

Check the table of contents, reproduced
below.
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T'his is the third of the new Sylvania “‘Hints”
series.

“Hints” books are FREE. If your jobber does
not have copies in stock, write to: FRANK Fax,
SyYLVANIA, EMPORIUM, PA.

SYLVANIA

ELECTRIC PRODUCTS INC.

RADIO DIVISION « EMPORIUM, PA.
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ELECTRONICS IN MODERN WARFARE

(Continued from page 271)
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munications equipment. It automatically
follows that no modern military power can
hope to achieve war supremacy until it
attains superiority or at least equality in
the matter of electronics equipment.

The high-speed mobile nature of modern
combat has necessitated the development
and extensive use of the ultra-short-wave
“trans-receiver” and “walkie-talkie” type
of communications unit. They have been
applied to the {oot-soldier, the tank, the
mechanized unit and the plane. Not much
will be said of them here since they have
heen extensively covered in radio litera-
ture. However, it can be stated as a matter
of course that a modern army’s effec-
tiveness while deployed in battle formation
depends upon the speed and thorough-
ness with which military intelligence is
transmitted between its various specialist
units.

P. A. SYSTEMS WIDELY USED

An interesting development in military
communications equipment is the naval ap-
plication of commercial PA systems to war-
ship inter-communication work. The high-
ly technical nature of a modern battle-
wagon, the decadly accuracy of its fire-
control equipment, the great fire-power and
unbelievably destructive effects of centrally-
controlled naval turret batteries and the
development of intricate battle-damage con-
trol systems make vital the swift and ef-
ficient tcam-work of the trained specialists
manning the war vessel. This of course ne-
cessitates the use of extensive communica-
tions equipment.

A few glances through a warship which
has caught an enemy salvo is enough to
have this fact rammed home with shocking
clarity. The sight of massive armor punched
through and buckled up like wet card-
board, clouds of jagged shrapnel holes
ripped through flame-seared and blood-
sea-water- and oil-stained bulkheads and
equipment, and the tragic scene of death
and destruction everywhere, point out the
terrible penalty for allowing the enemy to
be the first to get organized for battle and
to begin to pitch strikes.

In order to get organized for combat
rapidly, much of the naval intexship com-
munications is with the usual long and
short-wave radio units, and various visual
signalling sytems. Most of

In the case of aerial warfare, it is need-
less to add that the effectiveness of the
plane as a military weapon would be seri-
ously curtailed if it were not for the ex-
tensive use of radio communications, es-
pecially in cases where offensives are to be
carried out against the enemy. Because
of the great speed and range of the mod-
ern plane and the ever-present problem of
fog, cloud formations, storm and night fly-
ing, the airplane would be much like a

blinded and deaf animal if it were not for
this development.

Says Lt. Gen. Harbord of RCA :

. “Radio helps to time the attack, to lo-
cate the enemy and aid the artillery in ac-
curately placing its shots. Radio is the
voice of the commanders on the beach-
heads and at the bridgeheads, of troops in
foxholes and of sailors in lifeboats or on
rafts. Radio coordinates military and naval
operations; it saves lives, time and ma-
terial. The split-second precision of the
mighty air squadrons flying over Berlin
would be impossible without radio instruc-
tions, coordination and navigation. Radio at
the same time is used to confuse the enemy,
to prevent concentration of interceptor
forces, and to draw enemy fighter planes
to another city distant from the target.
There were no such radio tactics in the
First World War. Radio then was used
for exchange or delivery of messages, but
on a greatly limited scale compared to its
modern uses.”

BROADCASTERS AS WEAPONS

Not only has electronics communica-
tions equjpment assumed a dominant posi-
tion in actual combat but also in the war
of words which the Nazis have developed
to such a high degree of perfection. While
the actual value of war propaganda will un-
doubtedly be some day found to have been
overestimated and confused with internal
corruption, its value as a spur and guid-
ance to underground elements within cap-
tive countries—the “armies within”—cannot
be taken lightly. As a consequence su-
per-powered short-wave transmitters have
been developed and installed in this coun-
try to such an extent that the U. S. can
now be considered to be the undisputed
leader in this field.

Not only short-wave transmitters but all
other radio devices have been vastly im-

the ship internal communi-
cation is handled with
sound-powered battle phone
systems, Some of it is done
with synchro indicator sys-
tems, simple electrical indi-
cator circuits, telegraph
lines and speaking voice
tubes.

To supplement the battle-
phone and other I.C. sys-
tems, PA systems have been
applied to naval warcraft
to increase battle efficiency.
Two or three of the more
recent types which have
proven to be highly suc-
cessful are based upon the
well-known “talk-back” in-
ter-communication ty pe
which have been used in
commercial office buildings
for many years. An army
type high-power PA unit 1s
now used for inter-ship
communications.

"Yes, | killed two biids with one stone—combined fhe-éar_z_
muffs with radio headphones."
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proved as well under the stimulus of war
necessity. Radio design and production men
have learned much about radio component
design from the unusual and rigid mili-
tary specifications that they have had to
meet. They have learned how to make
highly compact, lightweight, and rugged
equipment with unusual operational char-
acteristics. A great many radically new
circuit, component and tube design devel-
opments had to he worked out in order to
meet the severe specification demands.

Not only unusual performance has been
demanded but under almost 1mp0551b1c con-
ditions as rell. Ordinarily sensitive and
delicate radio devices had to he designed
so as to operate under violent shock and
vibration stress, moisture condensation,
extreme hum1d1ty, desert dryness and sand-
dust, salt sea-air corrosion, jungle mold-
rot, {emperature extremes, violent tem-
perature change and submersion conditions,
High-tension circuits had to he construct-
ed so as to operate satisfactorily under low
barometric pressure conditions, Further-
more, with all these drastic requirements,
the equipment as well as its individual sec-
tions must be readily accessible for quick
battle-damage repairs,

Not only radio equipment but auxiliary
test and laboratory equipment has also been
improved and developed to a corresponding
degree. Radical improvements have been
made in cathode-ray oscilloscopes, electron
microscopes, ' analyzers, industrial control
and test devices, automatic remote con-
trol systems using electronic control, etc.
One of the more unusual test units is the
elaborate balanced - bridge - and - selector -
switch type of analyzer with which an in-
experienced operator can test out a complete
radio or electronics device automatically.

Out of all this high-pressure research
work, lower-priced, lighter-weight, and
superior performing radio and electronics
equipment will he available to the public
when the war is over.

DETECTION SYSTEMS

Several types of military detection and
protective systems have been either devel-
oped or improved during this war. Some
of these operate upon surprisingly simple
principles. Most of them are old stuff and
are common knowledge among all the com-
batants in this war. However, because of
wartime necessity, they will not be discussed
here. Among such simple electrical devices
are the degaussing system and mine and
booby-trap detectors. These have been de-
veloped out of simple “treasure locator”
circuits and have been well known for years.

These simple devices will have many
peace-time applications in geology, mining,
civil engineering, and perhaps possible traf-
fic safety equipment.

As one stands before one of these mar-
vels of design, a dawning realization of the
heights of technical genius to which Ameri-
can research men have risen under the
pressure of war necessity begins to make
itself felt. The reaction is inevitably this—
“How can any enemy, no matter how cun-
ning or ruthless, ever hope to conquer a
pleop?le capable of devising anything like
this?’

Among recent FM applications filed at
‘Washington is one from the Spartanburg
(S.C.) Advertising Company which wants
- to place a 10,000-watt installaticn atop
‘Hogback Mountain, some 20 miles from
Spartanburg. A coverage of 26,000 square
- miles is sought, using a channel of 43.5
~ megacycles.

" RADIO-CRAFT for

U IR I

USING CAPACITORS
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operating frequencies. Generally, it will be
sufficient to specify whether the capacitors
are to be operated at low or high audio
frequencies or at radio frequencies. Most
capacitor manufacturers will accordingly
check capacitance at 60, 120, or 1000 cycles
or at 1000 Kc. Several manufacturers are
equipped to make such measurements at
frequencies between 100 Kc. and 50 Mc.

WHAT TYPE CAPACITOR?

Circuit design, chassis layout, ambient
operating temperature, stability require-
ments, capacitance value, mechanical re-
quirements, and designer’s preference are
a few of the factors influencing the type

A e e [T st

(Continued from page 280)
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of capacitor selected. Generally, the follow-
ing rules will be followed in this choice:

Wax Impregnated Type: Employed
universally where the ambient temperature
is not high or too low and where close ca-
pacitance tolerance is not required. This
type is generally employed in low-voltage
circuits where total impressed voltage does
not exceed 600 v. Available in scveral con-
tainer sizes and in tubular and box shape.
Where shielding is necessary, as in very
high-frequency circuits, (his tvpe is obtain-
able in metal cans.

. Oil-Impregnated Type: Applications
identical with those of wax-impregnated
(Continued on fo//owmq rage)

GET INTO |

Checking performance of a radio-telephone transmntter with an
oscilloscope. National trained Radio Technicians, in Broad-
casting Stations, in {ndustrial Plants and in business
themselves are well paid specialists. Their services are

urgent demand

Shop Method

JHE
TELEVISION

Shortages in trained, skilled men run
into the hundreds of thousands. Wartime
demands for Radio men are tremendous
and will continue UNABATED after the
war. The developments in all branches of
electronics point to an unlimited future.
That’s important to you. You want train-
ing in a field that will continue to ad~
vance. National Schools offers you a
time-tested method of Home Training
which has helped thousands of men to
more pay, and unlimited opportunity in
in a vigorous and expanding industry.

ome Training

by a I.ong Established Resident School

Here is Yyour opportunity to get. the
sound, practical up-to-date knowledge in
Electronics, Television, Frequency Mod-
ulation and other latest developments
in Radio. This is not just instruction in
theory. It is a real, down-to-earth course
based on the shop training that has
been deoveloped and improved by
National Schools’ methods since 1905.
Now, right at home, you can prepare
auickly to be of greatest service to
your country and yourself, Yes, right
at home in your spare time. National’s
time-tested plan of Home Training will
definitely establish you. In a short

RADIO EQUIPMENT
INCLUDED

You work with real radio
equipment and materials
which we furnish. During
your National course you
build experimental units,
check circuits—get real
pPractice with tools and
parts. You learn
by doing and in
a short time you
are ready for
your first job in
radio. Take the

finished their
radio repair
broadeasting

now Fill out
and mail the cou-
pon at once.

NATIONAL GRADUATES WIN
r GOOD JOBS

¢I have been in the broadcast-
ing ficld since graduating from
National, Am with Station WIBX.
recommend your School.’~—
Fred Hoffman., Utica, N. Y.

WITH BIG FIRM

“Am employed at General Elec-
tric plant in Bridgeport as in-
spector on Radio for and
Navy. I owe a gf:-eat deal of my

fascinating fleld. Furthermore, you become
equipped for an cver bigger career in the
years of reconstruction after the war.

TRAIN DURING MILITARY Radio Expert
SERVICE

i i in rank and
time, you can hold a good job in this {r‘;éf;g-as:‘tc- p;}yet promotion in ran n

COMMAND ANY
OF THESE JOBS

E'l:{ectronics dl-:ngineer
Prepare  for Radlo adio Broadcasting
Secl:eicre in Army ";nd Studio Technician
Navy. In U. S. Gov’t Television Technician
Senvice you "‘,S‘éilil- Aviation Radio
owera®e wnd maintain Shlp & Harbor Radio
mostalcahnical eauin Business of Your Own
ultra-high frequency Indystr;al Sound
137 Different Types of

apparatus to locate
airplanes subimas Jobs to Choose From

almost from the start.

START EARNING EARLY

Many beginners start earning extra money even before they have

National training., They are needed and wanted for

work in plants and factories, in part-time work in
studios, No previous experience is needed to start.
National training ig _so simple and practical that every step of the
way seems natural. You get ahead fast and in a very short time
you have a sound group of technical terms, tools. parts and equipment.
Rgdio is only one of the courses you receive when you become a
National Student. Electronics is brand new and open to every trained
radio man. After this war it will produce new marvels that will be
needed and used in every home. General Electric, Westinghouse and
all great manufacturers have many new electronic inventions ready to
{mporints Fetep market. National men, because of their knowledge and training in

Electronics, will be in on the ground floor and among the first to

cash in, Television is a big new
opportunlty National men will
have the “‘know how'’ to merit
jobs in this great industry,

Los Angeles
California,

EST.

sucel Training, = b -
“‘Ilishes§ ct:uldN‘;'éeOD;(l)ur li‘:'!xsn"uc-' . National Schools, Dept. 2-RCR Mail in envelope 5
tors and tell them of my good 4000 S. Figueroa Street or paste on
luck = National has brought to B Los Angeles 37, calif. penny postal ]
me.””—Chas. Plunkett, Danbury, i Please rush me, FREE and without any obligation on my part, B
Conn. ] fslflxlnpfie t'a}iesso? in R‘agig) ’Il‘\glevislgn :midl Electtl.‘m_nics a§ ]
e s of your “Shop ethod of ome aining. o
FREE LESSON salesman will call, i
And Opportunity, Book ]
To prove that you can easily learn radio at [] Name., ¢ ..v0 0 etsseressen PR - ¥ -< - 1
home by National’s famous ‘‘Shop Method'® 2 1
home training. we will send you this sam- Address. R R R R |
le LESSON without cost or obligation. With ]
t, we will send you a big, 36 page book, 1 City. State [}
sYour ~uture in Radio, Television and R S A ) «ve. State.........
Electronics.’’ '----u--------v-n----r-------------
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©Ohmite Manufacturing Co
4895 Floprnoy, Chicago 44, U.S.A.
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Long known for their dependable
performance-—OhLmite Brown Devil
Resistors serve today in critical
war applications—in radio
communications and other electronic
equipment. Their extra sturdy, wire
wound, vitreous enameled
construction insures permanent
resistance. These same units will
be ready to serve your peacetime
needs after Victory is won.

Ohm's Low Colculotor

Helps you figure ohms,
watts, volts, amperes—

uickly, easily. Solves any

hm's Law problem with
one setting of the slide.
All values are direct
reading. Send only 10¢ in
coin. (Also available in
quantities.)

CATALOG 18

Gives helpful infor-
mation on Obmite
stock resistors, rheo-
stats, chokes and tap
switches for all types
of applications, Free
~—Write for st.

Authorized Distributors
Everywhere

type, except that the oil-impregnated ca-
pacitor may be employed in high-voltage
circuits, where the total impressed potential
is several thousand volts, and may be op-
crated at higher ambient temperature levels
than may the wax-impregnated type. Like
the latter, the oil-impregnated capacitor is
available in a number of sizes and shapes
for given capacitance and vollage ratings.
This type is always metal-enclosed, and
may be supplied in dual and triple units.

Electrolytic:  Universally  employed
where large capacitance values are indicat-
ed, such as in power supply filters. Not
recommended for circuits in which leakage
current must be low. The electrolytic type
is available in cylindrical and boxed shape:
in several mounting styles, including plug-
in in metal-cased, paper-cased, and tubu-
lar construction; and in single and multi-
scction units. Except when several units
are internally connected in series, electro-
lytic capacitors are rated for D.C. work-
ing voltages up to 600 v.

Mica: Mica capacitors are employed in
the most exacting clectronic applications.
Their exceptional stability recommends
them for use in high-frequency tuned cir-
cuits and in similar positions where close
capacitance tolerance, capacitance stabhility
during operating life, and minimum losses
arc important. These units afford stable
circuit operation under some of the most
adverse conditions of operating tempera-
ture, humidity, and electrical and mechani-
cal abuse.

For the most critical applications, the sil-
vered type of mica capacitor is recom-
mended. For all other uses, the stacked foil
type will be found satisfactory. Small
bakelite-molded mica capacitors are sup-
plied in capacitances up to 0.01 mfd. and
are rated to withstand operation voltages
of 500 D.C. Larger-size molded and potted
units are available at capacitances up to
0.5 mid. and are rated to withstand sev-
eral thousand wveolts D.C. Large capaci-
tances and cxtremely high voltages are

available from most manufacturers on spe-
cial order.

Q AND POWER FACTOR

_ The figure of merit, or Q, of a capacitor
1s a statement of its quality (generally at
radio frequencies). In radio-frequency
practice, the Q value has entirely super-
seded the low-frequency power factor. Since
(Q 1is the ratio of a capacitor’s reactance
to its R.F. resistance, it expresses directly
the quality of the unit.

Ifor highest QQ, mica capacitors are rec-
ommended. High Q is most desirable in
radio-frequency tuned circuits and in high-
frequency audio circuits where excellent se-
lectivity is desired.

Capacitors intended for lower-frequency
applications (as in audio-frequency and
power circuits) are likewise frequently re-
quired to show low-loss characteristics.
Power factor (which’is a ratio of the ca-
pacitor’s A.C. resistance to its impedance)
is measured at 60, 120, or 1000 cycles, or at -
some other frequency specified by the cus-
tomer. Since power factor expresses the
total loss introduced by a capacitor, it is
an inverse indication of the capacitor’s
merit at the frequency of merit. Thus, the
lower the power factor percentage, the more
efficient is the capacitor.

TEMPERATURE COMPENSATION

In exacting electronic circuit applica-
tions, it is imperative that the capacitance
drift due to temperature reach as low a
value as practicable. Where low values of

capacitance-temperature coefficient are de-

manded, mica capacitors are indicated. The
lowest temperature coefficients are pos-
sessed by silver mica capacitors.

Special types of mica capacitors are com-
pensated for temperature and may be ob-
tained on special order. These unils are
constructed for zero capacitance change or
for any positive or negative capacitance
changz within an ample range. ‘
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INVENTORS & ELECTRONICS

(Continued from page 277)
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The radio part of this clothes or metal
drier has three radio tubes, much like the
ones in our radio sets. They, in this in-
stance, enlarge the heating capacity of the
apparatus instead of boosting the voice or
other sounds coming through our wusual
radio tubes.

Just as radio waves permeate every-
thing, concentrated radio heat penetrates
the interior of a coating of paint, for ex-
ample, and dries up the moisture within
the coating, baking the article within a few
fleeting seconds. This radio drier thus re-
duces the time for robbing fabrics, metals,
ink and water-soaked articles of moisture
from four hours to several seconds. And,
furthermore, these same radio waves may
be used to bring in the Philharmonic Or-
chestra or “Pistol Packing Mama.”

ELECTRONICS IN THE HENCOOP

The hen that lays the golden eggs is no
longer a figment of the story-teller’s imagi-
nation, for in these days when meat short-
ages leave a big gap on the protein side
of a blue plate, every egg is worth its
weight in gold. The government's de-
mands for a 28 per cent increase in the
chickens that go to market, and a thirteen
per cent increase in eggs from the hens
that stay at home, are causing the poultry
farmers to use as much modern equipment
as a progressive nursery.

One of the most novel ways to assure.
RADIO-CRAFT

that all is well down on the poultry farm
is to mecasure the pulse rate of chickens.
This procedure is not the simple thumb-
and-stop-watch method used on human be-
ings. Neither is it as modest as the stetho-
scope treatment of the family physician,
For the heart of a chicken is far too small
to have its beats detected by the ordinary
stethoscope. Whereas the normal adult hu-
man being’'s heart pulses at z steady rate
of from 70 to 7§) beats per minute, a
chicken’s heart gallops along at about 370
beats per minute. To get an accurate record
of this hammering heart required the use
of a microphone, which includes a crystal
stethoscope, an amplifier and a two-speed
recording machine. These instruments have
been combined successfully by E. W. Hen-
derson and H. E. Hathaway, both of the
Michigan Agricultural Experiment Station,
into a device that is as important to poultry
investigators as the little black bag was
to the horse and buggy doctor.

The microphone is applied betwcen the
feathers just above the anterior portion of

the breastbone of the fowl. The amplifier

enlarges the sound of the beats to a degree
where they can be recorded on wax rec-
ords at the rate of of 78 revolutions per
minute, The count is then made by playing
the record at just over 33 revolutions
minute. If a permanent record is not
sired the counts of the pulse beat can

be made directly by the use of an electri-

cal counter connected to the circuit.
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Reminiscent of the radio-controlled
aerial torpedoes now so much publicized,
a small bombing plane developed by Louis
M. Church, radio engineer and model plane
builder of the War Department, is capable
of automatically dropping explosives from
an altitude of 400 feet onto an automobile.
It may be the forerurmer of giant bomb-
ers operated by radio, carrying incendiaries
or block-buster bombs over enemy terri-
tory, eliminating the loss of skilled bom-
bardiers and slashing the huge expense in-
curred by prevailing bombing expeditions.

If this 56-year-old War Department em-
ployee’s new method of dropping high ex-
plosives rates as high in practical experi-
ments as in theoretical promises, a baffling
problem of Army engineers may be ap-
proaching a solution. A robot plane, actu-
ated remotely by radio waves, is the ul-
timate goal of aeronautical engineers, and
based on the test performances of Mr.
Church’s model plane the achievements pos-
sible are: (1) Carry bombs over enemy
territory, drop them and return to the home
base; (2) carry supplies, arms and ammu-
nition to marooned troops, say, in the South
‘Pacific; (3) scatter friengdly literature over
enemy territory, warning the masses of
German or Italian people of an invasion lib-
erating them from the Fascist yoke; (4)
drop flares on hostile ground as an aid in
obtaining military objectives.

These might even be ysed to hunt down
the rocket carriers of which so much has
been heard recently, and we can even think
of wars in which most of the aerial dog-
fighting will be done by robot planes, con-
trolled from underground bomb-proof shel-
ters.

STILL OTHER INVENTIONS

Other electronic gadgets patented recent-
ly by inventors hopefully preparing for an
all-electronic  world include electronic
speedometers for motor cars; electronic
controls for paint-spraying machines; an
automatic floating-ball radio station sup-
posed to be dropped from an airplane forced
down at sea, thereupon to go into action
and broadcast the location of the acci-
dent; devices for electronic disinfection of
hats and footwear in stores, and even elec-
tronic control of growing plants!

Many of these inventions are far-fetched
and impractical beyond question. The old
engineer will be extremely cautious in se-
lecting the worst and the best of them, be-
cause he remembers that in the past it has
been the thing that seemed almost reason-
able that failed to come through, while
such absurdities as, for example, human
flight and talking through space, have be-
come mighty industries.

$3.00 FOR YOUR IDEA
RADIO-CRAFT, as you will have noticed,

prints a number of radio cartoons, which
we intend to keep on publishing every
. month indefinitely. We invite our readers
to contribute to this feature by sending in
. their ideas of humorous radio ideas which
‘can be used in cartoon form. It is not
necessary that you draw a sketch, but you
may do so if you so desire.

RADIO-CRAFT will pay $3.00 for each
original idea submitted and accepted.

We cannot return ideas to this depart-
ment nor can we enter into correspondence
in connection with them. Checks are pay-.
‘able on acceptance.

| Address all entries to RADIO CAR-
| TOONS, c/o RADIO-CRAFT, 25 West
| Broadway, New York 7, N. Y.

Do You Need

RADIO
NOY

We have "HARD-TO-GET" and "HARD-TO-FIND" Tubes available and
coming in every day. Over 100 different tube numbers. Join our list of pre-
ferred customers by writing for those tubes you've been trying to obtain.
Tubes for Ray Guns, Phonographs, and all types of Coin-Operated Machines.

All Numbers are subject to Prior Sale!
NET PRICES

.90
1.05

DWW =

L 1.35

We Have Many Other Tube Numbers! Every order subject to prior sale.

WPB LIMITATION ORDER No. L265 makes ‘““Sup-
plier’s Certificate’’ mandatory with each order.

ALL SHIPMENTS EXPRESS C€.0.D. DO NOT SEND GHECKX OR MONEY ORDER,
ONLY MAIL ORDER BUSINESS ACCEPTED!

Chicago Novelty Company, Inc.

1348 Newport Avenue

Chicago 13, lllinois

Il WEST BROADWAY

e
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HARRISON HAS IT/

FOR URGENT
WAR WORK—

HALLICRAFTERS

RECEIVERS AND
TRANSMITTERS
TUBES
CONDENSERS
RESISTORS
TRANSFORMERS

AND THOUSANDS OF OTHER
CRITICAL ELECTRONIC PARTS!

PURCHASING AGENTS—

Call upon us for your high pri-
ority requirements of equipment
and components for your produc-
tion and development work.

We usually have it in stock!

FOR THE
HOME FRONT—

CODE PRACTICE SET

Buzzer and key, heavily nickel plated. of single
unit construction, mounted on_ wood base. Ad-
justable high frequency pitch. Comp ete with silk
covered cord, In attractive box with code chart
on cover. Works on one or two flashlight or dry

o Postpaid—$2.45

6L6G First arade, $1.37 ea.
TUBES . meter tested, 3 for $3.75

ully guaranteed  postpaid

DYKANOL CAPACITORS

Cornell-Dubilier ofl filled, hermetically sealed
metal cased condensers. 4 mfd. capacity. Rated
at 220 Voits AC working, will stand over 600
Volts D.C. Idea]l for ampliflers, receivers, power
packs, ete. (Filtering action equivalent to 12
mfd. electrolytic but with better safety fa tor,
longer life). $2.25 (3 or more shipped postpaid).

P. M. DYNAMIC SPEAKERS

5 inch, with output transformer to
match single plate of 8000 ohms $I -95

(Not Postpaid)

Immediate delivery of the above items, without
priority, while quantitles last. Place L-265 or
V=3 certification on your order. SEND REMIT-
TANCE WITH ORDER, TODAY! (Money bhack
If not satisfied.)

_HARRISON
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RADIO service men and service dealers
will find extreme sensitivity, plus
durable construction, one of the many
outstanding features of the new General
Electric line of SERVICE TESTING EQUIP-
MENT. Designed for dependable testing
and maintenance work, this line offers
you an extensive selection of sturdy,
portable, compact maintenance and
testing apparatus.

Among the many units available for
testing electronic circuits and component
parts are: G-E unimeters, tube checkers,
audio oscillators, oscilloscopes, condenser
resistance bridges, signal generators and
other utility test instruments.

Right now, of course, G-E testing
equipment is in production chiefly for
the Armed Forces. But if you are en-
gaged in war work, these accurate units
may be purchased on a priority. And,
when peace comes, the full line will be
available to everybody. . . . General
Electric, Schenectady, New York.

FREE
CATALOG

ELECTRONICS
DEPARTMENT

GENERAL ELECTRIC CO.
Schenectady, N, Y.

Please send, without obligation to me,
the General Electric Testing Instru-
ment Catalog, R-2 (loose-leaf), for my
information and files.

Name
Company
Address

GENERAL @) ELECTRIC

177-C2
Electronic Measuring Instruments
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AN IDEAL RADIO MAST

EVERY radio am- Thelas
ateur has dream- .
ed of a radio mast of
practically unlimited
height and strength,
with weight ap-
proaching zero. The
ultimate would be “a
60-foot mast that one
man could erect
alone” and which
would presumably
stand up through a
stiff breeze.

This fantasy has
just been surpassed
in cold reality, A
new method of using
wood has produced a
mast, which can be
erected by one man
in an hour's time,
and which is not 60,
but 90 feet high! (It
1s not known whether
hams can place or-
ders now for priority
delivery immediately
after the war.)

The new masts are
built by Plymold
Corporation, a Mas-
sachusetts concern,
and are made of
plastic-cemented ply-
wood. A special
method of construc-
tion gives them
great strength with a minimum of weight.
They are in the form of hollow plywood
tubes. Three layers of thin veneer are used.
The grain on one layer runs up and down
the pole, while the other two layers are so
placed that their grain makes an angle of
45 degrees with the length of the mast, and
of 90 degrees with each other, This “3-
phase” construction gives great strength in
all directions. The strength is increased by
the special thermosetting plastic resins with
which the layers are bonded together.

The layers of veneer are first impreg-
nated with the plastic, then wrapped on a
mandrel, where they are bonded under heat
and pressure. Strength is built up by in-

RADIO METERS

creasing the number of plies, at all times
maintaining the “3-phase” orientation of the
grain. Tubes with a wal! thickness of one-
half inch have been made, and there is no
reason why heavier ones should not be built
up, should there be a reason for it.

The 90-foot mast is of the telescoping
type. For transportation it nests into three
bundles. One of these is 12 feet long by
7Y inches in diameter, the second 12 feet
by 414 inches, and the third 1 by 1 by 3 feet.
Only a pulley is required to erect it. If
two men are available, it may be put up—
under favorable conditions—in one-half
hour. The whole mast—complete with fit-
tings—weighs only 200 pounds.

e e e
(Continued from page 282)
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“comparison” instrument is known to have
a sufficient higher manufacturer’s accuracy
rating than the one being checked, and
when the inaccuracies of the “comparison”
instrument are known at every point on
every range. That is the way instruments
are calibrated at the factory—but a suf-
ficiently accurate precision standard or sec-
ondary standard instrument is always used
for the purpose—one having an allowable
error of one-fourth (or less) of that of the
instrument under test.

Relatively few indicating instrument
users possess the facilities necessary for ac-
curate check of the calibration of their in-
struments. in your community it is likely
that some organization has “standard” volt-
meters and ammeters of precision suf-
ficiently greater than your own that you
can check the calibration of your equip-
ment against when necessary. A fact not
generally known is that arrangements can
often be made with the electrical or radio
departments of local schools or colleges for
such a check, at little or no cost to the

RADIO-CRAFT for

service man. The instructor who has charge
of the school’s instruments, or a student
who has access to such equipment, will
usually cooperate. Likewise, the signals
from your local broadcast stations can eas-
ily be utilized to check the calibration of
signal generators, etc.

It is well to remember that because of
the magnetic shunting effect caused on the
field of the permanent magnet, the reading.
of a D.C. instrument will usually decrease
when the instrument is mounted on a steel
panel. The amount of decrease depends
upon the particular instrument and the
thickness of the panel. If the instrument

is to be used in a steel panel it is well to

check the accuracy while it is mounted on it.

Do Not Check Instruments by Making
Tests on a Radio Set

Another instrument checking method
which leads service men to incorrect con-
clusions is that of checking the accuracy
of their test instruments by making voltage-

current-resistance tube-socket analysis on
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new, standard receivers just arrived from
the factory. They compare the readings ob-
tained with their test instruments against
the values specified for those particular
quantities on the voltage-current-resistance
charts supplied by the receiver manufactur-
ers. See Fig. 3. There are several reasons
why this practice leads té incorrect conclu-
sions :

1. The line voltage may not be of the ex-
act value specified for the receiver.
2, Voltage, current .and resistance check-
values supplied by receiver manufactur-
ers for their sets are always specified
with the understanding that a tolerance
of at least plus or minus 10% should be
allowed. Often, the allowable tolerance
is as much as plus or minus 20%! How
can such values be called standards by
which to check an instrument having a
rated accuracy of 2%?

. When checking the voltage values, the
instrument readings may not correspond
with the values specified by the manufac-
turer simply becausc the resistance of
the voltmeter range used by the service
man is not the same as that which was

HALLICRAFTERS %

LET’S ALL
PITCH IN!

WE CAN all help win this war by selling
our government the communications re-
ceivers and equipment they need quickly and
in sufficient quantities.

That is the reason I pay highest cash
prices for used communications equipment.

When this war is over you will be in the
market for new equipment and by taking
advantage of my offer to purchase your
present equipment at highest cash prices you
will be in a position to buy new and better
equipment than you now own.

Write, telephone or telegraph me descrip-
tion of your used communications receivers,
transmitters and parts of standard make;
you will be paid cash immediately without
bother or red tape. I am particularly in-

HALLICRAFTERS

COMPLETE
STOCKS

1 still have large
stocks of receivers, 214,
meter equipment, me-
ters, tubes, transform-

used by the manufacturer when he made
the initial test. The service man’s volt-
meter may load the circuit more (or
less) than did the manufacturer’s volt-
meter—thereby changing both the cur-
rent of the circuit and the voltage read-
ings.
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ELECTRON COUNTER
(Continued from page 276)
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type 60, counter). The variable resistances
in the circuit assist in adjusting both the
thyratrons and the counter input.

The second thyratron receives its impetus

ers, resistors, condens- terested in

ers, panels, chassis,
and radio parts of all
gsorts. I sell and
rent code teaching
equipment. Your or-
ders and inquiries in-

HEN

I also have a store at 2335 Westwood
Blvd., West Los Angeles, Calif.

e Bob Henry, woara

Hallicrafters.
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from the first in such a way that the tubes
alternately glow at each discharge makimg
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Fig. 4—This or.any amplifier ca;'u_be used.

95 v.

7.5v.

B—Resistors |, 2 and 8 are 1,000 ohms
th. 4 is the counter, 5 and &, thyratrons.
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the counter register ewverv other alpha
particle entering the chamber. Details of
battery supplies, filament transformer, am-
meters and condenser follow from the cir-
cuit diagram giveh This unit is not shield-
ed or grounded like the other two com-
pongnts but should be separated from them
by a suitable distance on either side.
Figure 6 shows a typical experiment that
may- be made with this type of automatic
recorder. Both the counting chamber and
radioactive source are wmounted inside a
glass bell far from which air is drawn.
Counts are made per five-minute intervals
as the air pressure is changed. Locating
lost specimens of radio-active material,
studying its characteristics and construct-
ing similar counters for special laboratories
include some of the interesting activities as-
sociated with this type of electronic device.

14
0
%ﬂ 12
85 10
as 8 \
02
e 6
Wor
g ¢
22

0

30 40 50
PRESSURE (CMS HG.)

Fig. 6—Air pressure vs. counts per minute.

HI-POWER SHOCK COILS?

COILS of heavy square wire are wrapped
around Army fragmentation bombs that
are used by low-flying -airplanes against
enemy infantry. When the bomb strikes, the
explosion rips the wrapping into bits and
sends them zinging out in all directions like
so many bullets.—Army News
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S YOU might guess, “RADIOCRACY”
means: The Ruling Power of Radio. A

| ~ather fantastic idea, isn’t it? . ... but that

is nothing compared to the super-duper
radio and electronic post-war inventions
catirically concocted by Hugo Gernsback, in
+is new Souvenir Booklet.

You’ll get a good laugh out of RADIO-
CRACY which is a hilarious burlesque of
your own magazine, RADIO-CRAFT, and
many of the wild marvels promised by cer-
tain visionary members of the electronic
fraternity.

We would be happy to send this profusely illus-
trated booklet to all of our readers, but the edi-
tion is limited, due to the current paper short-
age, and there are not enough copies to go
around. You can get a copy by sending 10c¢ in
coin or stamps, to cover postage and handling as
long as the supply lasts. Orders will be filled
in the sequence of their arrival.
‘1-.-----------------------r‘

1 Radlo-Craft, 25 West Broadway, New York 7, N. Y. &
8 Gentlemen: Kindly send me a copy of RADIOCRACY. g
§ I enclose 10c to cover postage and handling costs. g
1 . ]
B OName ..ooviiiit e §
1 (please print carefully) [ ]
1 [ ]
O Adhrcndt JGE 0 TR S R T RSP 1
Gt . oo S BuAte. ga. ...l e 1
1 . 0. District’ No., if any) 2
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would cause the oscillators to “block” each
other when tuned to the same frequency.
For this reason, the coils were shielded, and
only stray coupling remained between wires
and parts. This small amount of coupling
resulted in satisfactory operation of the
meter.

The units were built on a heavy metal
chassis and the wiring and construction
were sturdy, The leads “Y” and “Z” con-
sisted of two very short pieces of No. 14
bus bar wire, clamped to a terminal strip,
and placed about an inch apart. This formed
a convenient pair of heavy leads against
which any two prongs in a tube base can
be pressed when measuring the interelec-
trode capacities of the tube. The conyen-
tional phone tip jacks set in the panel
could also have been used. Care was taken
to keep all wires and parts rigidly in place.
Slight vibration or poorly soldered joints
cause erratic changes in frequency, which
had to be avoided here. Because a high
degree of precision was desired, the vernier
dial on Condenser “C” was large, had no
backlash, and had a very legible dial. Its
scale was 0-100.

HOW IT’S CALIBRATED

In calibrating the meter, silvered-mica
fixed condensers were used. They were
handled with pliers, because the heat of
the hand changes their canacity slightly.
First, a 100 mmfd. condenser was placed at
“X,” and the dial on “C” was rotated until
zero-beat was indicated in the earphones.
The reading was recorded, and the con-
denser at “X” was removed. Obviously, if
an unknown condenser were now placed at
“X,” and rotation of dial “C” produced a
zero beat at exactly the same point, the un-
known would have a capacity of 100 mmfd.

By placing two silvered-mica condensers
of precisely 100 mmfd. each in series, and
then in parallel at “X,” new zero-beat read-
ings were taken for 50 mmfd. and 200 mmfd.
The dial was then set at 50 mmfd. and a
variable condenser was placed at “X.” Its
shaft was rotated untit a zero-beat was
indicated in the earphones. Thus, set at ex-
actly 50 mmfid., it was then connected in
series with a 100 mmfd. condenser, result-
ing in an effective capacity of 33.3
mmid. at “X.” Dial “C” was turned
for zero-beat, and a reading for 33.3 mmid.
obtained. Next, the two condensers in paral-
lel gave a reading for 150 mmfd. Following
this general procedure, about 25 readings
were taken. The use of a variable con-
denser in series and parallel with a 100
mmfd. mica yielded a more accurate set of
readings than could be obtained from an as-
sortment of fixed condensers. Their toler-
ance of 1% accuracy, although sufficient for
most purposes, could not be relied upon
for precision calibration. The coordinate
graph of Fig. 3 was then made, from these
readings.

A BETTER INSTRUMENT

This triode capacity meter worked satis-
factorily, except that a slight frequency
drift disturbed its accuracy. It was then
decided to build a meter of the same type,
using two 65]7 pentodes in electron-coupled
circuits, as in Fig. 2. Several precautions
were taken to prevent frequency drift.

First, and very important, the plates were
operated at a lower potential. This resulted
in cooler operation; and, therefore, less ex-
pansion of the tube clements. The expan-
sion is very small, but it changes the inter-

RADIO-CRAFT for
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AN ELECTRONIC CAPACITY METER

(Continued from page 283)

i """WFWYWHF"'HHHHUHHHMHHHH"MHHNHMHHHHUHHHHHHHHHHHHIHHH"HIHﬂ"“HHHHH"HN"HIHUH"HHH"HHHHHU

electrode capacities, resulting in frequency
drift.  Electron-coupled oscillators are
stable, and their frequency is almost en-
tirely independent of changes in plate volt-
age. However, as an added precaution,
“B” Dbatteries were used instead of the con-
ventional power supply. A line voltage reg-
ulator was added to stabilize the A.C. fila-
ment voltage supply. Also, the cathode was
allowed to heat up for 10 minutes before
the meter was used. In addition to pre-
cautions against frequency drift, a further
improvement was added, in the form of
band-spread condenser C..

C, of Figure 2 was then calibrated in
much the same way ‘as before, except that
C: was first set so that a zero-beat was
obtained with C, and C, completely open.
Then, with C, at miMmum capacity, the
calibrating procedure was completed.

Next, five small trimmer condensers were
set-at various values below 15 mmfd., using
the calibration of C,. With these known
condensers of small capacity, a large num-
ber of series and parallel readings were
taken on the dial of C, C, being kept at
minimum capacity. It was found that, in
this case, small condensers in parallel give
inaccurate- readings because of the tiny ca-
pacities of the connecting wires, etc. These
parallel readings could not be used in
plotting a curve on the graph. However, the
five direct readings in addition to ten series
combinations provided enough data for the
chart in Figure 4. C, was now calibrated at
0-365 mmid,, and C, at 0-15 mmfd,

At first, broadcast band coils were used
in Figure 2, These were not satisfactory on
the 0-15 minfd. range, because the zero-
beat point was spread considerably over
the dial. When 80 meter coils were substi-
tuted, the zero-beat was confined to a thin,
hair-line,on the dial, with precision ac-
curacy. The size of the coils were not
critical, as long as they were identical. The
tap on each was adjusted so that the cir-
cuit oscillated at any setting of C, and any
value of “X.”

No frequency drift was noted in the
circuit of Figure 2. For even better ac-
curacy in measuring small capacities, a vari-
able condenser smaller than 0-15 mmfd.
could be substituted at C,. This would re-
sult in a greater ‘“bandspread” effect, re-
quiring coils of still higher frequency for
best results.

SOME EXPERIMENTAL RESULTS

A series of experiments were conducted
with the meter of Figure 2. The first in-

volved routine measurements of interelec- :

trode capacities of various. radio tubes.

These showed slight discrepancies among.

tubes of the same type and make. For ex-
ample, the grid-plate capacity was found to
be as much as 2 mmid. plus or minus the
manufacturer’s rating, in some cases! As a
whole, however, the readings conformed
closely to the tube manual ratings.

Next, it was decided to determine how
the admission of air into the tube would
affect these measurements. (In modern
thermionic vacuum tubes, more than 99.9%
of the air has been exhaustéd). The grid-

plate capacity was first carefully noted.
“Then a small hole was drilled near the

base of the glass envelope. A new measure-
ment of grid-plate capacity now showed a

very slight increase. The experiment was

repeated several timesswith different glass
tubes. Finally, it was determined that the

presence of air increased the interelectrode
FEBRUARY, . 1944
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and knobs with the other. At a point where
the controls are “tuned in” to the disease
afflicting the patient, he is supposed to feel
a resistance to his stroking, due to the ef-
fects of the “vibrations” on the glass plate.
Once this “vibratory rate” is discovered,
he need only note the readings, look them
up in his little black book, and name the
disease.

Even this is not necessary. All that need
be done is to leave the dials at the “correct”
setting, turn the switch from *“Diagnose”
to “Treat” and simply attach the patient
to the output jack with a pair of applicators
somewhat similar to those used in dia-
theriny. The disease may then be treated
without even troubling to find out what
it is. In fact, new and unknown diseases
could be treated just as well as such fa-
miliar complaints as whooping cough or
athlete's foot ! ’

THEORY OF THE MACHINE

According to the literature on the “Ra-
dioclast” and similar therapeutic aids, “ra-
dionic frequencies are present in all cellu-
lar matter. Healthy individuals radiate at
a vibratory rate of ‘“49” (whether cycles
per week or megacycles per second is not
stated). Any deviation from this “normal
vitality rate” tends to indicate disease. The
function of the Radioclast is to detect this
rate of vibration from the “patient,” thus
determining the disease.

Further, the instrument is supposed to
be able to filter and amplify these same fre-
quencies, and return them to the patient. In
their amplified form, they are supposed to
clash with the original vibrations, break-
ing them up and thus destroying the
disease.

There are only a few things wrong with
this theory, in the eyes of the practical
radioman. In the first place, no mention is
made in any of the literature as to where
in the spectrum these frequencies may be
found, The photographs show a set of coils
capable of tuning from (roughly) 20 to
something over 1,000 meters. (The exact
low-frequency range would depend on
whether the largest coil is double- or
triple-banked, a point difficult to deter-
mine from the photographs.)

We should naturally expect the “vibra-
tory rates” or frequencies, to fall some-
where in the bands over which the set is
supposed to operate. However, absolutely
no information on this subject is forthcom-

Under-chassis view of
the radionic cure-all.
The cocoonlike objects
are resistors, mounted
on the terminals of
several multi-point tap
switches. A very fine
set of all.wave coils is
the most interesting
feature of this not-too-
useful instrument.
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ing from the manufacturer. The Manual
which goes with the machine does in fact
print a spectrum of all waves from zere
frequency up to the cosmic rays. Explain-
ing the chart, the statement is made that

the energies generated by the Radioclast
are all located in the Hertzian band, and
have wave-lengths longer than that of light
. have definite frequencies capa-
ble of being measured with a wave meter.”

If this is the case, why not name them?
Then scientists would be able to verify the
statements of the Radioclast manufacturers,
and they would become millionaires over-
night! But no! not only do they avoid com-
ing out with such .definite information on
the “rate of vibration” of our illnesses, but
no one else is able to detect any of these
vibrations supposed to be measurable with
a wavemeter.

A competent radio engineer, Mr. Robert
L. Batts of the Indianapolis Police Radio
Bureau, after spending several weeks inves-
tigating the device, announced that with
the help of the best instruments, including
an oscillograph with sensitive amplifiers, he
was unable to find “any kind of energy or
vibration frequency on the detector plate”
(from which the “doctor” is supposed to
determine such frequency).

PURE RESISTANCE TUNING

An even more impressive argument to
the practical radioman is that the three
knobs marked VR (vibration rate) which
are “tuned” to discover the frequency of
the disease, are simply rheostats! They are
10-point switches, across which resistors
are so connected as to give steps of 1, 10
and 100 ohms. An ordinary decade box, in
other words, and no more capable of tuning
one frequency out and another in than is
the volume contro! of your receiver. The
only real tuning control of the device, the
variable condenser which tunes the 807 os-
cillator, is in fact used—in “treatment”—
being set to produce “vibrations” which neu-
tralize those “tuned in” by the three vari-
able resistors!

These are not the only resistance con-
trols used to determmine frequencies, An-
other decade group is marked “Visc.” and
is supposed to measure the visceral rate, or
frequency of the internal organs of the
body. Still another group is marked
“X VR"” (possibly for checking “vibratory
rates” with the help of an X-ray?). The
fourth row, marked “measure,” which is
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supposed to be able to indicate to the skilled
operator the intensity of the disease, at least
represents a function for which resistors
might conceivably be used. If any currents
were present, they could be cut down to
a standard and checked, by means of a
decade box. Unfortunately, investigators
have been absolutely unable to discover any
currents in the circuits supposed to meas-
ure . . . something,

A third interesting point appears in the
instructions on the use of the machine.
After explaining the importance of ‘‘vi-
bratory rates” and their sclection, the in-
structions blandly state that for a general
treatment, “‘all dials may bé set at zero.”
Under these conditions, it is stated, the
‘“construction vibrations are patterned di-
rectly from the disease vibrations.” No
trouble with out-of-tune circuits here. Just
disregard them! The thoughtfut engineer
would indeed be willing to admit that, for
~—all the tuning the various sets of variable
resistors might be capable of, it would
certainly be just as well to leave them all
at zero!

Even the ancient -and comparatively
crude Abrams device was subtler on this
particular point— when ‘“general treat-
ments” were given, a drop of the victim’s
blood was placed between two ‘“‘condenser
plates” in the machine, thus presumably
giving automatic tuning to whatever
“VR” was indicated by the ‘radionic”
emanations of the diseased droplet.

THE RADIOCLAST IS A FAKE

On a basis of the foregoing, therefore,
it is hardly necessary to go into the state-
ments of radiomen, professors of physics
and others who submitted to tests with the
machine, and found that they were diag-
nosed as having various imaginary trou-
bles. They also discovered that diagnosis
went on just as well if they surreptitiously
released the electrode supposed to conduct
“vibrations” from their bodies to the ma-
chine!!

On a. purely technical and electrical
basis, it 1s possible to state that the ma-
chine cannot detect “radionie vibratory
rates” or amplify, purify and retransmit
them back into the human body again. It
is reasonably safe to assume that the ma-
chine was never designed for that purpose,
but to obtain as much money as possible
from misguided practitioneers and unfor-
ttlln:'ite patients. It is a fake, pure and sim-
ple!

(On second thought, the machine may not
be a total loss, after all. Fitted with a
crystal; and with the band-switch and most
of the coils thrown away, a fair short-
wave amateur transmitter might be built
up around the 807 tube. The rest of the
instrument could be remodelled into a
Wheatstone Bridge, using' thd decade re-
sistors and the microammeter already in-
“stalled.)

Should the makers of the instrument (who
were asked for technical information oh
the jnstrument but regretted they could not
furnish it) feel that this story does not
do their product complete justice, Radio-
Craft has the following proposition :

.~ WANT TO MAKE $500.00?

- Radio-Craft will select six individuals,
- some healthy and some suffering from un-
- mistakable diseases (certified by three
~ physicians from a local hospital ), who will
submit themselves to “diagnosis” by this ma-
hine. Locale of the experiment to be New
York City. A committee of persons of

roved scientific knowledge will see to it
at fair play is maintained. Such committee
will be composed of persons agreed upon by

RADIO-CRAFT for

L

a representative of Radio-Craft and onc
representing the Radioclast intercsts. If
the device can correctly diagnose only three
out of the six subjects chosen, Radio-Craft
will pay FIVE HUNDRED DOLLARS
to the Radioclast representative. This of-
fer to hold good for six months, beginning
February 1st, 1944.

Our offer 1s made with no trepidation on
our part, as both a study of the “instru-
ment” and our experience with promoters
of similar devices in the past assure us
that this challenge will newver be accepted.
The “scientists” who develon fakes of this
type fear technical investigation as much
as they fear fraud orders.

As to the operators of these machines—
at best they are examples of that form of

self-deception so notable in the operation of
the “weegee” hoard, the “dowsing” rod and
similar devices; at worst shameless charla-
tans intent on Nlling their pockets at the
expense of that portion of mankind least
able to support such parasites—the sick
and suffering who are not only bled finan
cially but are led still further away from
health through the time and money wasted
on such useless “treatiment.”

(Acknowledzement is made to the Beiter Busi-
ness Bureau of Indianapolis for photographs and
information; to Robert L. Batts, Supervisor of
Radio, Indianapolis DPolice Department, for a
complete technical report and schematic of the
Radioclast, and to the Palmer School of Chiro-
practic, Davenport, Iowa, for information on
exposés of earlicr devices of this nature.)
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Everything re:
lating to a
model is on a

single page.
[——] Mighty handy!

= tual page size

= EACH =
= =

inches.
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UP-TO-DATE OF
GOVERNMENT
SHUT-DOWN

The Set You are
Looking For is Here!

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

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

THE ONLY EDITED MANUAL PUBLISHED!

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

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

Special charts on tube and battery inter-
changeability, lights, ohms law, color codes;
also a special article on “The Methods of
Substitution” by F. L. Sprayberry, to make
your wartime service job casier.

If you like your service manual in handy
form—so shaped that you can grab hold of
it easily and store in small space . .. if you

=
y — 700 fact.packed 11K€ @ book that lies open flat so you don’t
T =] opages. The ac. constantly lose the place . . . then you

will certainly appreciate the Radio Cireuit
Manual.

.‘-----[:_------------------------‘
L Use 1his simple coupon for ordering the : LIMITED NUMBER OF
- 1941 ana 942 Radio Circuit Manvals. o 1941 MANUALS LEFT
g RADCRAFT PUBLICATIONS, INC. 1
B 25 West Broadway, New York 7, N. Y. i Our 1941 RADIO CIRCUIT MANUAL—
B the RADIO CIRCUIT 1 the first we evor issued—proved so pop-
[} s«%ﬁ:\nfn;rﬁ‘el::d tgelrgfr. b!\cvhriec'i:mi Tx?:g'erstaend are priced at J ular that we cleared out most of them
g 510 each. . . g | In a short tims notwithstanding a large
= 1941 Edition Del 142 Edition g | printing. However, during a recent inven-
g O1L encloge remittance to the amount of §......... g | tory, we discovered a small number still
H {J Xindly send C.0.D. g | on hand which we are disposing of quick-
' g | ly. This should be good news to anyone
NAME o e o o oo oc oot t ot oo soosaeessssesrssdvassasassses who fafled to get tho 1941 edition. After
CLEARLY) ]
:. S § | 2ll, many 1841 models must be served to-
g LGUITE B ob ok BEAD G 0 G ososa Bioftioioio 0 o it RO O R LR oo o 1 day, and the 1942 cdition won't help at all
3 for the earlier models. The price of the
A R e HOe Dm& No., if iany ...... 3 s;oel.( ......... g | 1941 edition is the same as 1942 . . . .
1 . g { 0. r money
[} ordel:m:i'gélggr i;o:: ©otter l;e?rou ena easn). o © [ only $10 each
'-------‘-.---------------------r---‘
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~ENGINEERS-

N || '
NATIONAL UN .
OFFERS A GREAT WESTERN IF vou want to"let your-

self go," in a new and

QPPORTUNITY ELECTRIC ©O. e ol o
R TEACE R
Bell S YOU are right at home

e. ystem o
in UHF and Television.

In WAR
IF YOUR present work

National Union Radio Corpo- Arsenal e‘)(,fuicponlf'emmi“m"'
NEEDS cramps your. style, in:
genuity or opportunity

ration, long acknowledged as

a national lecader in vacuum

tube manufacture, is building a ELECTR'CAL and if your full talents
greater research and engineer- ‘ . are not 100% for war
ing staff. Our contribution to TESTERS -« % ... THEN
the war effort has been sub- co M E w I T H “ s
stantial; our plan for the fu- MEN AND WOMEN 4 '
ture knows no bounds. If you . . : : .
. . i o For Radio Transmitters & Re- We are. carrying the
get into this electronic tube ceivers & similar equipment. ball in a scientific
picture now, you have a bril- battle against the en- N
. . . . Fe - b3
liant future, unlimited hori- Young men and women :my. We need eompe ‘
zons ahead who have been licensed ent v-resear.ch engi- '
radio amateurs preferred neers. Qutline your ,
. . or those having a good education, experience '
Our laboratories are in Newark, r}: o el k ngl d 8 P . : L4 P f ! !
New Jersey. technical knowledge o marital status and sai- [
voice communication and ary ‘requirements. g
We prefer men with a degree i trained in electrical test-
P RS Ty o ing of radio equipment Address:
electrical engineering, physics or . { :
. are needed for inspectors PA N URAM Ic :
mathematics and a knowledge of d ] .
bes: h if and testers. :
vact.mm tubes; however, if your ex- 245 W, 55TH ST. NEW YORK 19. N. Y.
perience warrants, a degree is not F Release statement and , i
absolutely essential. You must be U.S.E.S. consent needed.
?r;]n ?xempt ]T'ldhnm ILOH ?mployed WRITE OR APPLY TO ;Ac Call Location and Schedul
3 . an ule
.ud ttlme at nhighest gkill 1n a war C.R.L., DEPT. 4816 ,
P | 8000 —  ATHENS, GREECE; heord 3 f0 6
100 C t lA 8.030 FXE BEIRUT.LEFANON (SYRIA); | ¢t
entra Vve. ' . i1 to |
h 4:30 pm.
CAN YOU QUALIFY AS: K av. N.J 8035 CNR  RABAT, MOROCCO; heard Sunday X
A pm.
earny, o 58 8220 — DAKAR, SENEGAL (French West
® Electronic tube engineer Africa); off at 5:04 pm.
Mon. through Sat. 8:30 a.m.-5:00 p.m. 8.484 XPSA KWEIYANG, CHINA; 7:30 am fto
® Metallurgist ' 12 noon.
L s - 8.664 COJK CAMAG;UEY, CUBA; 5 to 6 pm;
PY . . ar.
Production engineer ggg 8888 n%&?ﬁﬁf %%%A: djyfimes.
[ i L T TR TR R RTTI . ' A aytimes.
Development engineer |n||wuumgl:i;m$uvluDE S.|rAT|l°N LIST 8930 KES? e FR{\NC!SS . (%ALIF.; .
oM . - am to | pm; Oriental beam.
SasyEeIEntenEincen wo , 8.955 COKG  SANTIAGO, CUBA: 730 am to Il
® Physicist (Continued from page 288) pm.
. s | 903 CoBz = HAVANA, CUBA: 9 am to 12:18
® Electrical engineer - ) am.
Wi Mc. Call Location and Schedule 9125 HAT4 B%DQPF,STb:'UNGARY: 2 to 6iRY
rite at once an'd tell us your ex- 9.130 ‘HI26  CIUDAD TRUJILLO, DOMINICAN
perience, education, draft status, 732 GRJ LO ND O N, ENGLAND; 12:i5 to REPUBLIC; early evenings. -
1 : 12:45 am, North America beam. | 9.188 COCQ HAVANA, CUBA; evenings. .
salary requirements, 7565 WKLS  NEW YORK CITY; North African | 9250 COBQ HAYANA. CUBA: 4 to 7 pm. 1
beam, 8:15 pm to 5 am. 9.255 —— BUCHAREST, ROUMANIA: 4 to 5
7.566 KWY SAN FRANCIS'CO, CAL”‘-“.: 8:30 to pm; news (English) 4:50 pm. .
10:30 am daily, Sundays, 930 fo | g5 sy  LONDON, ENGLAND:. Near Easf,
NAT'O"AL “"Ion 7575 WRUA  BOSTON, MASS.; North African | /;\tfjrc;z?.no-zr:‘c‘i Gibraltar EESI
beam, 4:452tolald Pty il Holliy oy g docs CIUDAD TRUJILLO, DOMINICAN ¥
J : . Sunday afternoons. e
nAnlo cm“’ ORATION A0 WRUL BTN, e ighorh Affican | g 05 COCX  HAVANA, GUBA; doytimes. ;

7.820 WKRD  NEW YORK CITY: European beam, { 9.35. COBC  HAVANA, CUBA; 9 am to I:IS am.

; - - - 9437 COCH HAVANA. CUBA: 7 am to | am. .

48 Spring St., Newark, New Jersoy 7.950 — ALICARTE shaiNTSH ot 6 pm | 9455 GRU = LONDON, ENGLAND: 130 fo 5
daily. ; am: & to 10:30 am; 1:30 to 2:15
8.000 — “AE F RADIO IN ALGIERS":; pm: 3 to & pm; 7 to 1045 pm;
T T T S T o i ST e i TR heard at 4:15 pm. k1:45 pm to 12:45 am. 4 25
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_I.A WAR PRODUCTION JOB

Vaamms = TODAY MAKES WAY FOR

A PEACE JOB TOMORROW

5
Mc. Call Location and Schedule
WESTERN 9.490 WCBX NEW YORK CITY Latin American
eam, 11130 pm.
9.495 OIX2 HELSINKI, FINLAND 410 5 pm.
ELEGTRIG co 750 XEWW MEXICO CITY, MEXICO; 9 am fo
am.
e 9.505 JLG2 TObKYO. iJIAPAN; Nongh Amflrican
eam, am to 2:40 pm; pm
In PEACE to 4 am.
Source of supply for the 9510 GSB LONDON, ENGLAND; 2 to 3 pm.
Bell System 952 DXLI3 PARIS, FRANCE relays Berlin to
In WAR NOIIh Amerlca 5:30 pm to mid-
I Argenal of communication 9530 WGEA SCHENECTADY, NEW YORK; 3:30
equipment to 6 am, European beam.
9.530 WGEO SCHENECTADY NEW YORK: East
South American beam, 5:30 pm
NEEDS to midnight; European beam,
9.535 UEIIISEI;O I‘I—IAI—IIONS RADIO — AL
. —_— T | <
; lNSPECTlON GIERS; heard Signing off Sunday
at 4 pm other times in evenings.
] ENG'NEERS 9.535 SBU MOTOLA, SWEDEN; Daily, 2:30 to
5I5pm 5:20 to 5:35 pm: 9 to 10
li Emo, Sugd%ys, 2:30 to 5:15 pm;
:20 to 5:40 pm.
FO{ qlua ty 9535 HERS  BERN, SWITZERLAND: Norih
merican beam, 7:30 to 9 pm;
control work. Ao e
9.535 JZi TOKYO, JAPAII(;I' 1:20 IZOI;I am; 8
W | 'ro9l5am am to 2:40 pm.
Men or omen 9.54 VLG2 MELBOURNE AUSTRALIA; Eastern
. North Amencan beam, 1:10 to
Background required: Knowl- 1:40 am:
&dge of D.C, A.C. and elec- 954 MTCY HSINGKING "MANCHUKUO: 9 fo
tronic theory. High school with 9.543 XEFT VERA CRUZ, MEXICO; (1 om to 2
some college background in
Bliyeics and Mathematics. or 9.555 XETT MZEXICO CITY, MEXICO; 10 am to
5 . 5 am.
t radio _school essential. Experi- 1 9550 ews LONDON ENGLAND: news af
ence in amateur radio with P U’iﬁg PERU = P G
i 1 o 9.562 AX4 o am.
llcgnse desirable, but not re EEre MOSCOW 505 RATE to 7:30
quired. am: 5:15' to b1t prm: 10 1110
pm.
To do inspection and test- 9565 JRAK  PARAO, PALAU GROUP (Jap-
. N 3 anese); 7 to 9:30 pm.
ing of radio and other 957 KWIX - SAN FRANCISCO, CALIF: South
. . merican eam, pm (o] g
high-frequency equipment. am; Oriental beam, | fo 2:45
am: 7:30 am to 4:45 pm.
Release statement and 9570 KWID  SAN. FRANCISCO, CALIF.: Au-
8.E.S. consent needed stralian beam, 3 to 6:15 am.
Write or apply in person to 9.570 WRUS BC‘ISISOIN' 7bIASASS.; North Africa,
(o) pm.
C.R.L., Employment Dept. 9580 6SC LONDON, ENGLAND: North
America beem 5:15 to 10:15 pm.
100 C t H 958 VLG MELBICZJU(;INE AUSTRALIA Il am
A to 12:10 pm.
en ra Ve’ 9.590 WCDA NEW YORK CITY' European beam,
K N.J THLONE, |
earny, o Jo 9595 —— ATHLONE, IRELAND; 5:10 fo 5:30
pm.
9.600 GRY LONDON, ENGLAND: | to 245
A B om; 330 4o 1030 am; 2:15 fo
* pm: 5:15 to 6:45 p
9.400 CE%%0 SANI;]IAGO CHILE: 8 pm to mid-
9.608 ZRL CAPE TOWN, SOUTH AFRICA;
Il to 11:45 am.
{ 9.610 DXB BERLIN, GERMANY: 2 to 5:45 pm;
RADIO WRITERS ' 50 10 7 i 0P ke prsmaht
9.610 ZYCS8 RIO DE JANEIRO BRAZIL; 6 to
3 It pm.
Resident in the New York Mefropci(Ilfan 9.615 XERQ MEXIiCOhCITY MEXICO; 10 am to
area. For part or full-time work on midni N
RICA; L
established radio magazine. Capable of 9.615 TIPG SAVI\CI,Z ‘ISSIZ V?c?c?rTR; heard mom‘?
writing articles .on assigned radio or gs and even
electronic subjects, expand or digest 9.620 OPL LEOPOLDVILLE, BELGIAN CON-
GO; after mvquhf used by
technical data, press releases, etc., or to "Radio National Belge.
carry on research work under atlitoial 9.620 —— ADDIS AyBASBA, ETHIOPIA; 11:30
1 = am to 12:15 pm.
d"°°*'°ﬁ' Ap§I7y Radio-Craf 942 —  VICHY. FRANCE: North American
¥ 1 - eam, pm
X plEaLo-Lratt 9.630 2RO3 ROME, ITALY; off since September
25 West Broadway, New York 7, N. Y. 8th. 1943,
9.64 LRI BUENOS AIRES, ARGENTINA
"Radio Belqrano : evenin
9.64 KZRH MANILA PHILIPPINESy 7 Io 9:30
9.640 CXAS8 MONTEVIDEO URUGUAY:; 5 pm
Mc. Call Location and Schedule to midnight; to | am on Sundays.
9.64 COX HAVANA, CUBA; | to Il:15 pm.
9.465 TAP ANKARA, TURKEY 2 to 3:45 pm; | 9645 LLH OSLO, NORWAY: 10 to 10:45 pm.
3:50 to 4 9.6445 JLT2 TOKYO, JAPAN; noon to 2 pm.
9.470 CRéRA LOUANDA. ANG OLA; 730 fo | g4so DIW  BERLIN. GERMANY; 2 fo 545 pm:
8: ;SA%mBSEPVIfX 57pm 5:50 pm to 2 am.
s = 5 OVAK FREEDOM STARION": | 9450 WCDA  NEW YORK CITY; European beam,
Saturdays, 4:30 to 4:42 pm. 3:30 to 7 pm. -
9.490 KRCA SAN FRANCISCO, CALIF.: [ am 9.660 VUDé DELH1, INDIA; news irreqularly at
1 to | pm, Oriental beam. 8 am. 4
"R'ADIO-CRAFT for FEBRUARY, 1944
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Mc. Cali Location and Schedule

9.660 VLQ3 BRISBANE, AUSTRALIA; Sunday to
Friday, 3:30 to 7 pm; '8:45 pm to
3:35 am; Saturdays, 3:45 pm to
3:35 am.

9.660 LRX BUENOS AIRES, ARGENTINA;
"Raduo El Mundo" relaying LRI;

5 pm to midnight.

9.660 HVJ VATICAN CITY; 1} am to 1:45 pm;
7:45 to 8:10 pm.

9.665 XGOI SHANGHALI, CHINA operated by
Japanese; 8 to 9 am.

9.665 YLW4 PERTH, AUSTRALIA: 8:15 to 9:55

pm: Yo Southeast Asia.

9.665 —— IT7AI;|AN2:l)JNDERCOVER STATION;

o7

9.670 WRCA NEW YORK CITY Brazilian beam,
8 to 11:30 pm.

9.670 WNBI} NEW YORK CITY; European beam,
12:15 to 2 am; & to 7:30 am;
3:45 to 5:15 pm.

9.678 DJX BE5R3L3|N GERMANY 11:20 am to

m.

9.675 JYW2 TO{KY? IéJAPAN 5to 8 am: 10 am
o |

9.680 XEQQ MEXICO CITY MEXICO; 10 am to

9.68  VLWé PERTH AUSTRALIA 6 1o 10:50 am;

fm to midni

9.685 TGWA  GUATEMALA CI GUATEMALA'
9:55 pm to 12:45 am

9.690 GRX LONDON, ENGLA

9.69 LRAI BUENOS AIRES, ARGENTINA' Fri-
days only, 5 fo 5:30 pm; ''Radio
Del Estado.'

9.693 JIE2 TAIHOKU, FORMOSA; 8:30 to 10
am

9.700 FIQA TANANARIVE, MADAGASGAR;
noon to | pm.

9700 WRUW BOSTON MASS.; Caribbean
beam, 6:15 to 7:I5 pm European
beam, 2:45 to 5:55 pm.

9.700 WRUS BOSTON, MASS.: Mexican beam,
7:30 pm to 2 am Nor’rh African
beam, 6 to 7:30 a

9.705 — FORT DE FRANCE, MARTINQUE
5 to 8:30 pm.

9.715 OAX4K LIMA, PERU; 71t09 pm.

9.720 XGOA CHUNGKING, CHINA; 8 to Il
am.

9.720 — "RADIO PATRIE': also known as
"Radio Resistance' 3 to 3:12 pm.

9.720 PRL7 RIO DE JANEIRO, BRAZIL; "Radio
Nacional''; 4:10 to 9:50 pm.

9.724 CSW LISBO N, PORTUGAL; African
beam, 3 to 6:30 pm.

9.730 CE970 YALPARAISO, CHILE; 7 to || pm.

9.740 CSW7 LISBON, PORTUGAL North Am-
erican beam, 9 to 0 pm.

9750 — ROME, ITALY; off since Sepfember
8th, 1943.

9.750 WKLJ NEW YORK CITY; North African
beam 5:5 to 7 am; 3:30 to 8

9.755 —— "RADIO INCONNU": 3 to 3:l1l/

pm: chimes or bells

9.760 —— "DEUTSCHER KUR Z ‘WELLEN
SENDER ATLANTIC"; 1:30 to 2
fr3n0 Sundag 330 to 358 pm;

9.765 OPL LEOPOLDVILLE BELGIAN CON-
GO; after mrquhf used by
""Radio National Belge.

9.780 — FRENCH EQUATORIAL AFRICA
10:30 to Il pm: irre

9.780 —— IT;:LIA:I UNDERCOV R STATION

to pm.

9.765 OPL LEOPOLDVILLE BELGIAN CON-
GO; 5:45 to 635 pm; 8:15 to 8:45
pm: other times.

9.825 GRH LONDON ENGLAND; | to 4:30
am: |t 30 am to 12:45 pm.

9.830 GRX LONDON, ENGLAND

9.833 COCM  HAVANA, K CUBA; 10 am to Il pm.

9.833 XPRA KUNMING, CHINA: 8 to 9 am.

9.835 —— "HUNGARIAN NATIONS RA-
DIO"; speaks German: Sundays,
2:15 to 2:28 am; 9:15 to 9:27 am;
2:15 to 2:27 pm 3:15 to 3:27 pm;
7:15 to 7:27 p

9.845 — "RADIO NAZIONALE FASCISTI';
3:30 to 5:57 pm; 6 o 6:55 pm.

9.860 EAQ MADRID, SPAIN; | to 3 pm: 6:40
to 7:13 pm: 7:20 to 8 pm.

9.865 —— MOSCOW, U S S R; 7 to 8 am;
10:40 am; 7 to 7:25 pm; 8 to
8:45 pm.

9.870 — ""PRAHEVA''; 5 to0 5:07'/, pm; opens
with train whistle and closes with
three train whistles; ? language.

9.880 CR7BE LOURENCO MARQUES, MOZAN-
BIQUE: 6 to 8 am; 3 fo 5 pm.

9.880 —— MOSCOW, U S S R; Il am to
noon.

9.895 — "BULGARIAN FREEDOM STA-
TION''; 2:15 to 2:28 pm; 3:15 to
3:30 pm.

9.897 WKRD NEW YORK CITY; European beam,
5 to 6:45 am.

9.897 KROJ LOS ANGELES, CALIF.; N.E|.-
Orient beam, 10:15 pm to 3:45
am: 11:15 am to 2:I5; Australian
beam, 4 to 9 am.

(Continued on following page)
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HARD-TO-GET ITEMS

All items are brand new. except where indicated. ALL
are in PERFECT WORKING ORDER, In many cases,
the parts alone  total more than the price we are
asking. Satisfaction guaranteed or your money back.
ORDER FROM THIS PAGE. Use our convenient coupon.,
Include sufficient extta remittance for parcel post
charges, otherwise order is sent express collect. Any
excess will be refunded. Atl C.0.D. shipments require
200p deposit. No €.0.D, shipments on orders for less
than $3.00. If full remittance accompanlies order, de-
duct 294 discount, Send money order, certified check,
?:‘el;ew U. S. stamps. No C. 0. D.'s to forcign coun-
1 .

ULTRA MAGNET

LIFTS_ MORE THAN 20 TIMES
ITS OWN WEIGHT

LITTLE GIANT MAGNET

Lifts 5 1bs. easily. Weighs 4 oz
Made of ALNICO new high.magnetic
steel. Comolete with keeber. World's
most powerful magnet ever made.
The experimenter and hobbyist will
find hundreds of excetlent uses for
this high quality permanent magnet.
Measures 1347 x 114" Ship. Wt

ITEM

VARIABLE SPEED UNIVERSAL MOTOR
dition. For bufiing. polishing,
mits  variable speeds up to

4142”; length 7142”; width 514”. Shaft is 134” long

For 110 Voits, A.C. or D.C. All Nickel pPlate
= Edison Dictaphone motor 1/50
v_‘g.> i
L i dritling, sawing; runs phono-
i Rraphs, fans, models, blowers,
1500 rp.m. 5/18”7 shaft ex-
tends from both sides of motor.
(',_nrnE&neNos!dci.s;hip. Wwt. 8 libs, $3.45
POWER ADJUSTABLE RHEOSTAT

vo;.::asgg'lclzsg. oA s $l 25
Used but in excellent con-
DT % lathes. etc. Special control per-
Cast iron base has 3 screw mounting holes. HelgZht
YOUR PRICE
Here 18 an excellent rheostat

used  especially to regulate
speeds of small motors, such as
our Handy Workshop Outfit. This
rheostat can be used in con-
.necuon with motors up to 1/20
1.0

fine rheostat 1is wire-
wound on porcelain insulation.
The black enamel steel casing is perforated for ven-
tilation. Adjustable handle regulates sheed of motor
gasil.v and smoothly. Size 57x234” overall. Ship. Wt.

ITEM NO. 153 $'|.45

YOUR PRICE

AMAZING BLACK LIGHT!!

Powerful 250-Watt Ultra-Violet Source

The best and most practical
source of ultra-violet light for
general experimental and enter-
tainment use. Makes all fluores-
cent substances brifliantly lumi-
nescent. No transformers of any
kind needed. Fits any standard
lamp socket. Made with special
filter glass permitting only ultra-
violet rays to come through.
Brings out beautiful opalescent
hues in various types of ma-

terials., Swell for amateur par-
ties. plays. etc. to obtain
unique lighting effects. Bulb
only. Shp, Wt, 1 Ib.
ITEM NO. 87 $2 45
YOUR PRICE .. ........0000trunsuns g

WATTHOUR METER

Completely overhauled and
ready for immediate service,
Designed for regular 110-
volt, 80 cvcle 2-wire A.C.
circuit. Servicemen use it
in their shops to check
current consumptlon of sets,
soldering irons. etc. Keeps
costs down. If dismantled,
the parts alone would G@
bring the price. The elab-
orate gear train could be
used as a counter on ma-
chines  of varlous kinds.
Simple to install: 2 wires
from the line and 2 wires
to the load. Sturdily constructed in heavy metal case.
8172” high. 8147 wide. 5” deep. Westinghouse, G. E.

or Ft. Wayne makes, Shp, Wt. 14 Ibs.

Yoon BRic> " $4.95

' LIMITED QUANTITIES!
PROMPT SHIPMENTS!

It’s Easy to order—Clip Coupon—Order from
This Page—No Catalog Sent.

MAIL TODAY—NOW!
(See Corresponding Ad. Page $09)

HUDSON SPECIALTIEC CO,
40 West Jroadway, Dept. RC-2-44, New York 7, N. Y.

-J have circled below the numbers of the jtems I'm
ordering. My full remittance of in-
clude shipping charges) is enclosed (NO C.0.D.
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.)

OR my deposit of §.......... is enclosed (2009
rdauired), ship_order C.0.D. for balancc. NO C€.0.D.
ORDER FOR LESS THAN $3.00. (New U. S.
check or money order accepted.)

Circle Item No. wanted: 33 87 183

stambps,
157 159

CllY ‘s b s hvose s saipdbons « Lnee State . ..

Send remittance by check. stamps or money order;
@ rerister letter if you send cash or stamps.

‘FOR SALE-

--------------------------.

'--------------------------‘
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Mc, Call Location and Schedule Mc. Call ‘Location and Schedule *
9.897 WKRX NEW YORK CITY; North European | 14847 WGEA SCHENECTADY, NEW YORK; Eu-
beam, 6 to 8:45 pm. ropean beam, 6:15 am to 4:45
9.935 — “R A D) O MEDITERRANEAN"; pm; Brazilian beam, 5 to 8:I§
heard Sundays, 1:58 to 2:30 pm, m.
9.958 HCJB Q@UITO, ECUADOR; 9 to 9:45 am; | 11.86 GSE LC?NDON, ENGLAND; Near East,
as late as 1:20 pm, Africa, and Gibraltar beam,
9.960 —— ”(gE]%N:AI; %ATHOLIC STATION'; 11870 'WBOS g alsaoaf noon.
g o 5:30 pm. I. OSTON, MASS.: E b ]
10000 WWV  BELTSVILLE, MARYLAND: on the 5:45 to'7 am: 3415 fo 515 pme
hour every hour; frequency test | 11.870 WNBI NEW YORK CITY; East South
signals. America beam, 7 pm to mid-
10.005 — YOICE OF FREE ARABS: Sundays, night; Sundays only, 7:45 pm fto
2:15 to 2:34 pm: 3:15 to 3:35 pm. midnight.
10.010 ——— "BULGARIAN FREEDOM STA- | 11.88 LRR ROSARIO, ARGENTINA: heard
TION''; 2:15 to 2:28 pm. evenings; CBS news in Spanish,
10.050 XBHX MEXICO CITY, MEXICO; 8 am to 6:30 to 6:45 pm,
8 pm daily. 11893 WRCA  NEW YORK CITY; European beam,
10.065 MTCY MANCHUKUOQO; 1:30 to 3 am. 5 to 8:45 am; 3 to 4:45 pm
10.130 HH3W PORT AU PRINCE, HAITI: | to § 11.895 OAXI0 MONTEVIDEO, URUGUAY; "Radio
pm: 7 to Il pm. Electrica de Montevideo''; heard
10.22 PSH RIO DE JANEIRO, BRAZIL: 7 to evenings, about 7:30 pm; relays
8:15 pm; 8:30 to 9 pm. .
10.260 XGAP  PEIPING, CHINA; under Japanese | 11.900 XGOY CHUNGKING, CHINA; Asia-Au-
operation: 9 to || am. stralia-New Zealangj beam, 6 to
10.285 ZNR ADEN, ARABIA . 6:30 am; East Russia beam, 6:30
10290 DZR BERLIN, GERMANY; 6 pm to mid- to 7 am; Japan beam, 7 to 7:30
Pinass M‘nig t,w :_m;'zggropean beam, 11:3% am
5 — OSCOW, U S S R; 7:40 to 8:20 o 12:30 pm. .
am: 8:30 to || pm. 11,900 CXAIO MONTEVIDEO, URUGUAY; eve:
10543 DZD BERLIN, GERMANY; 5550 pm to nings.
midnight. 11.905 —— UNITED NATIONS RADIO: AL-
10.620 KES2 SAN FRANCISCO, CALIF.; | to & GIERS; signs off at 4 pm..same
am, N,E.I.-Oriental beam. as 9.535 megacycles,
10.76 ~—— RIO DE JANEIRO, BRAZIL; car- | {1.910 2RO ROME, ITALY; off since September
ries PRL8 program. 8th, 1943,
10.840 KWV SAN FRAN(.E:IS O, CALIF.: Au-1 11970 FZI BRAZZAYILLE, FRENCH EQUA-
stralian beam, 2 to 4:45 am; TORIAL AFRICA; "Radio Brazza-
South American beam, 6 to 7 am. : ville''; 4:45 to 8 pm. |
11.000 PLP BANDOENG, JAVA, 12.000 —— L'tS)BON'BtPOI%TU AL; Oriental
11.040 CSWs L1SBON, PORTUGAL; Brazili eam, 0 am.
beam, 6:45 to 845 pm. o' | 12.060 FFZ SHANGHAI, CHINA; heard at 8
11,145 WRUA  BOSTON, MASS.; rth  Afri am.
beam. 6 fo 730 ame 1us ancen | 12115 ZNR ABEN, ARABIA: off at 1316 pm.
4:30 pm. 12.235 TFJ IQELANID; heard early mornings:
11.6 ——— ROUMANIAN FREED OM STA- ‘rreguiar.
TION;: 1:45 to 1:55 pm: 4:15 to | 12.4456 HCJB QUITO, ECUADOR; “Voice of the
4:25 pm, Qn eds”: 5 tg I'|sh pr:, loexcepl‘
11.616 COK HAYANA, CUBA; “The Voi f onday; In English a pm. -
Liberty''; noon to miedni;};;e ° 12.967 WKRD NItE)W YOR2K4SC'ItTYiG 3l‘(l)ol'fh African
11.633 —— '"HUNGARIAN NATIONS  RA- eam, 12: o 4:30 pm.
DIO"™ 1415 to 127 i A1 12967 WKRX NEW YORK CITY; North ' African
11.65 COCX HAVANA, CUBA. eam, o 8 am.
11.675 OPL LEOPOLDVILLE, BELGIAN CON- | 14.460 DZH BERLIN, GERMANY; 10 to 10:45
3 GRG (?NOSQINfOEa:(l;.SLApmb 14.480 ELa"S‘;ALVADOR | to ?
11.68 L " 1 6to 7 pm. . _— . : pm to
11.700 HP5A PArEJAMA CITY, PANAMA; hews | 15.070 GWC  LONDON, ENGLAND; 10 to (I
lish) 7:15 L pm.
11700 GBW LéN"Ed‘NI) ENGLAND 15106 JLG4  TOKYO, JAPAN; 2 to 4 am, heard
. : . some evenings.
11.705 CB8FY vsn;gctz):i.skss, CANADA; Il am to 510 osF L?ﬁ?p?%@?ﬁkﬁeb'
. ; B : ;
11.720  CJRX WA?;BQIS'ET‘G, CANADA: noon to 1511 M'O|S|(.;;OW. g.lsés}k.;s?‘gs P
. . "Radi :15 pm; 5:15 to 5:40 pm.
172 PRI RIO DEJANEIRO. BRAZIL: “Radio | 1o 130 whus BOSTON, MASS.;  North™ African .
i . eam, 7:45 am to 4:30 pm.
?ui’;';yﬁ'"e”“- 10 o 1t pm: off | 1614 GsF LONDON, ENGLAND; Near East,
11.725 JYW3  TOKYO, JAPAN: 9 am to 2:40 pm. f:‘é[,'ﬁ? noaonnd Gibraitar beam,
M.730 GYV - LONDON. ENSLAND: heerd ot 9 1 15150 wrca NEW YORK CITY; Brazilian beam,
. : o 7:45 pm.
H730 WRUL  BOSTON. MASS.: Caribbean beam. | 1 155 WNBI  NEW YORK QHY: European beam,
can beam, 7:30 pm_to 2 am; 7:45 am to 3:30 pm.
European 'beam. L2130 te eae | 15.155 ser STOCKHOLM, “SWEDEN; heard
pm. ' I5.065 PRES  FORTALEZA BRAZIL: mom:
11.730 WRUW  BOSTON, MASS.; European beam, 15.170 TGWA GUATEMALA CITY, éﬁ;ﬁ-ngm A%LA:
8 to 10 am. daytimes.
11.740 COCY HAYANA, CUBA; !l am to | pm. 15.190 KROJ LOOS_ AfN|G§LES, 2%6“-?":.%5 4EE‘J.EJ-
11.750 GSD LONDON, ENGLAND. rienfal beam, 2:30 to B:45 pm.
.77 DJD BERLINS GERMANY; fNorfh'A.mer- 15.190 WKRD Ni\:ﬂ:’O?K’OCITYAmC.:enfraI Africa
1can eam, evening rransmisstons, f
| A ; .
1775 —  FRENCH INDO CHINA; "Radio | '*170 WKRX NEW YORK ~CITY. Eurcpean
Saigon'; 10 to 11:30 am. ropean beam, 11:15 am to 12:45
1775 MTCY  HSINKING, MANCHURIA; 130 fo pm; Central Africa beam, | to §
am. . pm. 1
1178 GYU  LONDON, ENGLAND; North Am- | 1520 DJB BERLIN, GERMANY: North Amer- .
erican beam, 6:30 to ? pm. ican Leam, 7 to 9:45 am; 5:50
11790 HPSG  PANAMA CITY, PANAMA; 9:45 to 830 pm.
pm to 15.210 WBOS B?S]'I;OtN. ;43»355.; Eulaogsean biamj
11,790 o= "RADIO PRAHEVA'; || to [1:08 0 10 Y amis 100 SN
am; noon to 12:07 pm; | to 1:07 m,fh(SE.IS (2 %" S“’”ingvsf)é
pm; 2 to 2:07 pm; Talks about |09§0 amu'rog:safn SoSfahm.Am.erican
Lfr:sfonnd order during each trans- béam, 5:30 to 8:15 pm.
' . 15225 JTL3  TOKYO, JAPAN: 6:15 to 8:I5 pm:
Hezel RS SAf‘g‘ I':2R:4A5Nc;lr'rs1;osoff‘2'-lf\.r'nesric%r: news in English at 6:20 and 7:20
beam. ‘ pmo:
11800 HI3X TRLllJéILLO;- DOMI'FEIII%AN RepuUB- | 15240 TPCS VIFC):;IY. FRANCE; I!:15 am to 1:30
. testing at 12:15 pm. . .
H 15.250 WLWK CINCINNATI, OHIO; European
11.80 JZJ TOKYO, JAPAN; || pm to 4 am. beam, 8:30 am to 5:15 pm: West
11.8056 COBH  HAVANA, CUBA; afternoons. South American beam, 5:30 to:
1.8l  2RO22 ROME, ITALY; off since September 8:15 pm. =
8th, 1943. 15.260 GS} LONDON, ENGLAND; 1! am to
11.820 GSN LONDON, ENGLAND; after 10 am. noon; 4 to 5 pm, 3
11830 WCRC NEW YORK CUY; Latin Ameri- | 15.270 WCBX NEW YORK CITY; European beam,
can beam, 5:30 pm to midnight: 7 am to 4:45 pm,
European ‘beam, 7 am to 5:15 | 529 KWD  SAN FRANCISCO, CALIE.; Orien-
pm. tal beam, 1 to 2:15 am: South
11840 COBH HAVANA, C%BA; mornings, aflfer- American beam, | to 9 pm,
noons, an evenings; relays . -
CMCH and CMCX. > (Continued on page 318)
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L WWANCamericantadiohistorv.com d i ™

=l bl



www.americanradiohistory.com

« « « « PHILCO 116, TRANSFORMER BUZZ

Oscillation and intermittent howling may
be traced to the tube shields on this model.
They are fastened to the chassis by plain
spread lugs which do not always make good
contact.

Good grounds to each of the shields will
clear up this trouble,

Buzzing lamination trouble may be elim-
inated by loosening the clamping bolts
slightly, then applying enough varnish to
soak the core, afterward tightening the
bolts again, Do not use shellac, as this ruins
the enamel coating of the wire.

B. HENDERSON,
Aragon, Ga.

. s s« PHILCO 41-608P

Weak on phonograph; O.K. on radio.
Trouble due to a weak 7Y4 rectifier tube.
-Replace.

. « .. RCA 9K and K80
If this set is intermittent it is usually due
to defective .01 coupling condensers.

o« s+« U.S RADIO AND TELEVISION CORP.

MODELS 46 and 47.

No control of volume and low voltages
on screen of 24's is often due to a very
leaky 5 mfd. 400-volt condenser in the
screen-grid circut.

The remedy is, of course, new screen-
grid by-pass condensers.

... RCA BPIO

Oscillation. Caused by defective 10 mfd.
60-volt condenser in screen-grid and plate
arcuit. (C17) Replace.

.. G-E LB530

If rectifier step-down transformer T3
gets hot when on charging position, check
copper oxide rectifier. One or both discs
may be defective and they can be replaced.
If permitted to remain, the step-down trans-
former will overheat and burn out.

H. Hupsox,
No address.

-« « « AUTO RADIO ON A.C.

I have a 1936 Ford Philco auto radio
which operates very satisfactorily on A.C.
by simply applying 6 volts A.C. to the bat-
tery terminals, discarding the vibrator, and
_connecting one-half the vibrator transform-
er primary across the 6 volts A.C.

- A heavy transformer must be used to
supply the several amperes required at 6

volts.
C. H. L,
St. Mary, Ohio
(This system should work on most sets
. using a rectifier tube in the vibrator trans-
] %1;6 secondary high-voltage circuit.—

... G-ELF-II5, 116, LFC-118, ETC.
Set dead on radio, plays O.K. on phono-
graph.

is is usually caused by a shorted con-
ser, C32, .02-mfd, 400 volts, from plate
ply to cathode of converter. It usually
Iso burns out the cathode resistor.

"“ , the screen by-pass condenser of the
tube, also breaks down frequently.
place these condensers with 600-volt.

- STANLEY LUFFY,

Verona, Penna.

10-CRAFT  for

RN R I ‘ t‘ I I | lO' ‘ S LTI ERT T i

FEBRUARY,

. RCA MODEL 2XE

Set does not play; audio section Q. K.
According to the diagram, the ground con-
nections are isolated from the chassis. It
will be found however, that two of the
oscillator .coil councctions and the variable
condenser rotor are grounded to it. Trou-
ble is an open by-pass condenser between
the common ground and chassis, which
opens the return from the R.F. and oscil-
lator stages.

. PHILCO 1942 RECORD-
CHANGERS

Slippage at belt drive has been found in
cases where the bolts holding trunnion bear-
ing were stripped causing bearing to shift
back.

. ZENITH 76605

ngmg sound (microphonics) as set is
playing. Is caused in most cases by bad
1L.DS tube. Try several until you find the |
one least microphonic, as they have a ten- |
dency to be so.

. PHILCO 38-116XX

Fading and distortion on this set has
often been cured by replacing the 6]5G. It
15 worth while to try this before making
any other tests if one of thesc modcls comes
in with complaint of distortion or fading

Danter DeLog,
Brookiyn, N. V.

. PHILCO 38-8

And other sets using a 6KS5.

The 6KS5 on this set had burned out and
[ could not find another. The 6F5 has some
of the characteristics of a 6KS, so I tried
that. Only one change had to be made—
the plate lead was changed from Prong 3 to
Prong 4.

This solved my problem and fixed the

set.
J. H. Dew,
Nixon, Texas.

«...AC-D.C. 3-WAY PORTABLES

On many of thesc radios which use 1A7
oscillators I have received complaints that
the sets operate on battery but not on A.C.
Invariably these are from sections where
the line voltage is lowered by having too
many electrical appliances and tenants on
the same hine.

This can often be cured by using a new
rectifier tube, especially in sets using 50Y6
or 117Z6’s. The new tube has a better out-
put on low A.C. voltages.

J. J. Cecm,

San Antonio, Texas.

. PHILCO; 1941 AND
WITH AUTOMATIC TUNING

Trouble : Push-buttons dead (no recep-

1942 MODELS |

d By

MONEY 4.0

/& MAIL ORDER PLANS
"/ TESTED MONEY MAKERS

A/ BUSINESS SECRETS

/succzss SCHEMES

BRAND
Per Copy NEW BOOK
SOLD ON A 40,000 WORDS
MONEY-BACK IN TEXT!

GUARANTEE!

In “CASH IN"
makern—dozens of profitable tested mail ar-
der plans. confidentinl business necreta, dorenn
of practical tested formulns, ruccesaful tested
schemes—actumi experiences of men who have
started on a shocutring—with less than $10
capital.
Buyern of This Hook Tell Jo—
. “Biggeat value l’ve yet to nee, Book {s
“mﬁ\ at least a dollar.”” 8. Buda, B'klyn, N. Y.
.. "Your book in as enod i not better than
othcnl nelling nt £1.00.
George Brunet, Mantreal, Can.
“CASH IN is the best value 1 have yet
to ree in the mail order field
Lawrence Fox. Brooklyn, N Y.
CCARIT INT' contains only tested ideas covcring etery
type of (ull—or spare-time enterprise—it's a “‘mastoer
;‘." ‘in business venlures
3¢ a copy postpad. Bend U. 8.

NATIONAL PLANS INSTITUTE
P.O. Box 26R, Station N
New York 23, N. Y.

you get ALL the real maney-

ttamps or eoln,

Entire Chapter on
Special MatAematice
for the Radio Tech-
nicuar.

ELEMENTARY MATHEMATICS

@ EASY — SIMPLIFIED — PRACTICAL @

e*e Is the book that gives ¥ a Food bachground in
msathernslics; thst takes all irritation end Arudygery
out of It You don'l need o be wsred of mathemalies.

ugpe hore's the subject smuplsl n«) without fridla, with-
oul uesless coenputations

CONTENTS OF BOOK
Arithmetio—Addition—Subiraction=Muliplice.

CHAPTER ii. Partoring and c-n(olIAUnn—MonnA—not«
Imno—-'r‘mmu;‘-vm o snd Proport
CHAPTEAR 11). The Metrie Aystam.
CHAPYER V. How to Mesaure HRurfacve and Capeciy

(Geometry).
CHAPTER V, ~ote and Evolution.

CHAPTER 1.
tion—Division.

and Involvtion—§
CHAPTER VI. Mathempticn for the Man

usl and Technical Crafisman—Thermome.
ter converst vha or Curve Plotting oMLY
~Logurithme—Use of the Silde Ruie
CHAPTER VII. Bpecia) Mathemalics for -~
the Radlo Technicia )0(‘
CHAPTER Vill. Commaerxial Calculations e £
—tn;oruc—o nis—Ehort  Cut  Arith- POSTPAID
unv‘r:l 'l. Woelghts and Measures—
sefal Tables
Q/ s Otls
I n-h& your p«hl 15us o ?

Send Stamps, Cash or Money Order

TECHNIFAX

1917 8. STATE 8T.. RC-2-44, Chicago, 1IN

Remedy: Replace dual 370 : -8
densiTem}c;unte(elpon wa::-baml s:artnc; iy :TECHNIFAX 1917 S, Stste 8L, Chlsago, vu.:
C. E. Barnes, B  Enciossd herewlth 80 cents, for which mall h:
Norfolk, Va. ‘:.mm below your ELEMENTARY MATHEMATICS. g
1

]
. EMERSON U-6-B D NAME ... B R o  uclivifinad 5T 4> LT .
One side chassis hot, extreme distortion. |8 :
Th]S iS not due to tl‘ouble ln the rCSIstor, :‘DD“[’B ..................................... »
as might be assumed. One side of the pilot | 1
hght 15 shon"]g to the chassis. WROEEN .. aye i h s s crees s e STAYE.......... :
A. M. Greenky, |! 0008 o
Nt.’w ya"‘. le)' '-ﬁ-------v-----_v-.-'---i'-i'--!
1944 318
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7} ALLIED’S Rasid
.7 R-F RESONANCE &

CALCULATOR

Simple! Easy to usel
For fast accurate de-

termination of reson-
ance factors and coil
windingdata.Only25¢c
postpaid. No. 37-955.

D RADIO CORP.
833 W. Jackson, Dept. C2-B-4, Chicago 7

ALLIED RADIO

JFADA

SERVICE DEPT.
OFFERS you a completely

equipped service organization
to handle your repairs on
Fada and all other make radios

FADA OF NEW YORK

928 Broadway, New York, N. Y,
Tel.: GRamercy 7-0951-2 and 0980

"—L.KR_GE STOCK OF REPLACE-

MENTS AND CABINETS
ALWAYS ON HAND

RADIO

AND

BURSTEI

1012-14 McGee St. Kansas City, Mo.

For Building Useful
and Practical Things
at Home. Each issue
of Popular Homecraft
18 crammed with plans
for making such beau-
tifu! and useful things
as: Furniture, Bira
Houses, Lamps, Out-
door Garden Furni-
ture, Candle Equip-
ment, etc. Covers lathe
work, tools, wood-
working, leathercraft,
c”gop p’e{. Youl‘(ll find

Nar o nake aimost everything from the pages of
Popular Homecraft. Scores of drawings and photographs

mgléfw?::.ry step simple as A B C. A real ‘‘How-To-Do-It!

Six Months’ Trial $1.00

Send $1.00 today for trial slx months’ subscription
Money Back If Not Delighted.

POPULAR HOMECRAFT

037 Palmolive Building Chicago, Itl.

e

 Inventions Wanted
‘Patented or Unpatented
We have been successfully selling inventions,

patented and unpatented; since 1924. Write us,
if you have a practical, useful idea for sale.

CHARTERED INSTITUTE
of AMERICAN INVENTORS

Dept. 111, 631 Pa. Ave., N.W., Washington, D.C.
316

Trial 6 Months 190}

The Mail Bag

SUGGESTIONS FROM AN OLD-TIMER

Dear Editor:

I have been a continual reader of Gerns-
back Publications dating back to the ELkc-
TRICAL EXPERIMENTER, s0 you can identify
me as being an old timer dyed in the wool.

Many times I felt the urge to write in
regard to the Radio as a profession, there
being a few things I might suggest in ref-
erence to all servicemen being better or-
ganized. Some good does comes from any
war and since tubes and parts have been
scarce it may have given those who really
know their stuff a chance to be recognized.
Heretofore a young boy or handy man or
screw-driver mechanic have been able to go
to our jobbers or supply stores and buy
tubes and parts at serviceman’s prices and
at this time it is just about out of the ques-
tion due to the scarcity of these com-
modities,

If only those who are engaged in the
business are able to do this, things might be
different. Right now the public is only too

glad to look up to the serviceman in this
time of need.

Why couldn’t it be arranged so after the
war or even now that only those in the
business get tubes and parts at a discount?
This would discourage the screw-driver
mechanic who can't do thuch better than
remove the tubes and have some store
or jobber do his testing.

Our trouble could be stopped right at the
jobber if only some means for selling only
to the serviceman could be devised.

Might I suggest that each serviceman be
licensed and given a number of identifica-
tion so that he can get parts at serviceman’s
prices and list prices to all others.

I would be pleased to hear from anyone
through the medium of this magazine which
will enable us to dwell further on this sub-
ject, or what other ideas do you in the Radio

business have?
P. T. Apawms,
Cleveland, Ohio

A CONVENIENT TEST BENCH

Dear Editor:

Here is a snapshot of my test panel and
work bench, which I trust you may find
acceptable enough to publish in your maga-
zine sometime in the near future.

Most of the instruments can be identified
easily enough but I'll give a few details
about them, as follows: At the left of the
panel is a Radio City Model 661 Electronic
Multitester. Next to this to the right is a
Supreme Model 571 Signal Generator and
above this is a Supreme 592 Push Button
Multimeter. In the center of the panel is a
Hickok 530 Tube Tester.

The sockets to the left of the latter are
pre-heating sockets for old-style tubes; the
bull’seye and toggle and selector switches
directly below them being connected to
them. The small centre panel with the out-
let in it is a variable-voltage transformer,
supplying voltages from 105 to 135 volts in
steps of 3 volts each. The A.C. voltmeter
above the tube tester is connected to this
and will show either the Jline voltage or the
output voltage of the transformer. A bull’s-
eye next to the outlet shows up when either
the transformer or the meter is turned on.

The transformer is home-wound and I find
it very handy as an isolating transformer
when aligning A.C.-D.C. radios that have
the chassis connected to one side of the
power line.

To the right of the tube tester is a Solar
CB-1-60 Capacitor Analyzer and above this
is a Supreme 529 Electronic Frequency
Modulator. To the right of these is the

Cathode-Ray Oscilloscope. The instrument -

at the extreme right is a portable volt-ohm-
milliammeter., A small drawer below che
scope contains aligning tools, etc,

The panel and bench top are made of
Masonite, varnished and waxed. Any in-
strument can be removed from the panel
by just taking off the Masonite from around
it and sliding it out.

I've been a regular subscriber to Radio-
Crajt for the past 12 years and have a com-
plete file of the magazine right from 1931
to the present issue. Needless to say, I've
found many valuable articles and helps in
your magazine in that time. Keep._ up the
good work. i .

ALviNn L. CAMPBELL,
Innisfail, Alberta, Canada

el
e AP
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Nine different test instruments are conveienﬂy grouped around this small test bench.
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WANTS A CHANCE FOR YOUTH

Dear Editor:

With all the Radio Defense Courses
. throughout the country, there should be some
place for boys 14 to 17 who have had pre-
vious radio experience. Most courses have
a 16-year minimum limit.

I have applied for a W.E.R.S. course but
was turned down because I was only 1414
years old. There must be thousands of boys
around the country like me, who are look-
ing for just this opportunity, but they are
overlooked.

Your magazine started me in radio. I have
been reading it for four years.

Bos TAYLOR,
Brookiyn, N, Y.

FROM A BRITISH READER

Dear Editor:

Just a few wovrds of appreciation for your
Radio-Craft magazine from an English
Wireless Mechanic.

I was lucky to obtain a few 1940 back
issues on the way out here, but further ef-
forts to contact your U.S.A. Signalmen for
more have proved hopeless!!] :

Being keenly interested in QUALITY,
A C Shaney’s articles were particularly
mteresting to me,

Crn, F. C. CritcHLEY,
British Expeditionary Forces

MORE BUSINESS PROBLEMS
Dear Editor:

I have read your Magazine for the past
few years, I enjoy the mail bag section very
much and would like 1o insert my opinion
on a few of the points that the other fel-
lows have been talking about.

The past year has been a bad one for us,
not because we don’t have the business, but
because of the shortage of parts and tubes.
All good servicemen like to handle the best
of quality in all of their merchandise ac-
cording to their light and I for one can’t
see why so many of the cut rate places can
ﬂut out so much more than we can get. I

ave had only three cases of six B~ bat-
teries while a local cut rate place hds had
many more of imitation B batteries. Why
critical material and labor is wasted on in-
adequate products instead of being put in
fewer legitimate products at a standard
price, I just can’t see. But, to quote John
Ruskin—"There is hardly anything in the
world that some man cannot make a little
worse and sell a little cheaper, and the people
who consider price only are this man’s law-
ful prey.”

I draw the line at going out of the shop
for work. When you need your car over-
hauled or repaired you take it to a garage;
if your shoes need repairing you take them
to a shoe shop. When you need medical care
you don’t ask the doctor to move his hos-
pital to your house. Why not treat your
radios as well? When I started out in serv-
icing three years ago I bought the best in-
struments I could. Rather than buy cheaper
I did without until I could afford the best.
They remain in the shop and are accurate.
Such equipment is too delicate to haul
around and let Tom, Dick and Harry rut.
their teeth on. And have any of you t.l
lows tried to solve a really tough freak set
in a home with a half dozen kids playing
':Wi}t_i west around you? You know the re-
) ts. .

- RI'D. gave us a good dose of medicine,

RADIO-CRAFT for
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although it was very bitter to take. I be-
lieve that all service men should be licensed
and only licensed shops permitted to buy
supplies. Too many wholesalers sell to any
one who has a sales tax permit, and many
mail catalogues to anybody and sell junk
that is a disgrace to the entire industry.
Some gyps in the service end are no bet-
ter.

In closing I wish to state that this is only
one man’s opinion and is based on experi-
ence and is passed along for any good that
may be contained. To Radio-Craft, let me
express my deepest thanks for your splen-
did magazine and service to the industry.
Keep ’em coming.

Yours sincerely,
F. W. F&E,
Pleasantville, Towa

Very Old (1900 -1920)
RADIO SETS and PARTS

WANTED

Fair prices paid for radio sets and apparatus
manufactured from 1900 to 1920. We need only
one sample of each model. Write giving complete
description and your pricee RADIO-CRAFT,
25 West Broadway, New York 7, N, Y.

“Radio Listeners’Guide”

Answering in non-technical language the ques-
tions that puzzle the home radio listener. Tells
how to determine and overcome causes of noisy
radio reception. Written by an interference ex-
pert 15 years in the field. $1.00 Postpaid.

A. E. ROWE & CO., INC,, Dept. R
660 Mission St. San Francisco, 5

oo A RADIO-CRAFTS LIBRARY

ERE are four of the handiest, most Informative hooks that this
popular technical library ever turned out. They hardly need an

omPILED
“Nc‘ eprons OF

Padio-Croft

introduction. Their usefulness is already an establiished fact,
proven on the best ‘‘proving ground’’ in the world: “The field of
practical application.’”

Yes, indeed, thousands upon thousands of technicians, servicemen,
experimenters, tralnees use these books daily. They are just the
right size to slip in the pocket so you can read them when traveling.

The knowledge gained from these self-help hooks can be used
in countless ways; for example, In building a home-set; when servic-
ing an outside job; or when preparing for an examination. Many
men in the armed service who are aiming toward a higher rating are
making excellent uso of these books. The price, only 50¢ each, and
less when you buy more than one at a time, is trifling when you
consider that the first application of the knowledge gained wilf
likely pay the cost of all four books.

No, 25—~Home-Made Radio Test Instruments

Outline of Contents: A Low-Cost Signal Chaser—Signal Tracer
Test Unit—Bimplified Practical Signal Tracer—A Home-Made Infinite
Resistance Tube Checker—Build This Direct-Reading V.-T. Voltmeter
—How to Make a Modern V..T. Voltmeter—Measuring High Values of
A.C., Voltage and Cwirent With a Low-Range Meter—How to Make a
Meter-Range Extender—How to Build a Practical Tube Tester and
Set-Analyzer Adapter—The Beginners' Simple Volt-Milliammeter—
Build This Simplified Neon-Type Test Unit--Midget Oscilloscope—

ow to Make and Use a Frequency Wobbler—Double Tracing Your

H
'Oscﬂloscope—l{ome-Made Frequency Modulator,

No. 26—Modern Battery Radio Sets

Outline of Contents: Beginner’'s 1.Tube High-Gain All-Wave Re-
cetver—Beginners-Build This 1-Tube Loop Receiver—A ‘'3-in-1°' Bat-
tery Portable—An Easily-Built ‘‘Flewlling Superregenerative’> 2-in-1
‘*Card File’” Battery Set—A 2-Tube Superhet, With Pentagrid Regen-
erative 2nd-Detector—The 4-Tube Superhet. Vacation Portable—The
Lunchbox B’ Battery Portable—' ‘The Seafarer’’ Loop-Type Boat
Radio Set—4-Tube Permeability Portable—An All-Purpose Portable—

lcal Commercial 3-Way Portable (Pllot Models X-1452 and
x-1453f—Swltch for Varying ‘‘C’’ Bias on Battery Radio Sets—Making
a Simple Portable Aerial-Making a Pilot-Light Fuse—Old Auto Sets
for New Cars—Using a Loop Portable in Cars—Quasi-Electric Soldering
Iron—Lamp Bulbs as Resistors.

No. 27—Modern Radio Servicing Technique

Outline of Contents: Elementary Servicing Technique—Correct Pro-
cedure for the Servicing Beginner—Elementary Procedure for Servicing
Radio Sets—A.F.C. Alignment Made Easy—Dynamic Servicing—Dy-
namic Testing Simplifies Servicing—Modern Receiver Test Require-
ments—Servicing Universal A.C.-D.C. Recelvers—Servicing ‘‘Orphans’’
and Private-Brand Sets—Emergency Servicing Without Test Meters—
Servicing _ Coils—Servicing R.F. Coils—Servicing Oscillator Coils—

neral Information—RMA Transformer Color Code—What Causes
Echo, Fading?—Radio Service Puzzlers.

No. 28—All About Frequency Modulation

Qutline of Contents: The ABC of F.M.—Frequency vs. Amplitude
Modulation—Basic Factgs About F.M. . Broadcasting—Construction—
Build This_Practical F.M. Adapter—Audio Amplification—F.M. Audio
Amplifier, Part 1—F.M. Audio Amplifier. Part 2—F.M. Audio Am-
plifier, Part 3—F.M. Service—Part 1, Antenna Installation and Service
—Part 2, Recelver Alignment and Diagnosis—Part 3, Test Equipment
for F.M. Servicing, Engineering—Part 1, The How and Why of F.M.—
Part 2, The How and Why of F.M.—Theory and Design Considera.
tions of R.F. and I.F. Coils in F.M. Receivers.

SPECIAL SEND-NO-MONEY OFFER

It s not necessary that you send money
with order. If you wish to take advantage of
our C. O, D. plan, simply cut out the coupon.
paste it on a post card and send it to us.
Books will be sent to you immediately.

All four books are listed uniformly at 50c
each. No discount on less than three books.

If you wish to take advantage of our special
offer, ordering three books or more, we make
an untsual low price to you as follows:

3 books—$1.25 4 hooks—$1.50

Do not fail to send coupon today!
RADCRAFT PUBLICATIONS, INC.
26 West Broadway, New York 7, N. Y.

1944

§ RADCRAFT PUBLICATIONS, INC. 244 1
1 25 West Broadway,

New York 7, N. Y.
8 Gentlemen: 1
1 ush, t0 me by return mail, as per your special offer, the §

following books: (Check books selected.)
1 No. 25 0 No. 26 0 No. 27 O No. 28 1
5 I will pay postman $1.00 (if two books are ordered). $1.25 []

for three books. $1.50 for four books. plus a few cents 1
§ postage and charges.

WE CANNOT SEND A SINGLE 50c BOOK C.0.D.

H [}
[}

INAME | b e o] e B 8 B W 17l s ' 5 s T G G 0 i 0 g o6
1 PLEASE PRINT CLEARLY :
BWADDRESS! i #s aro ot #1246 am g o £ 3 WA sl L TR st oo

’ [}

1 CITY oflvs npm AT PE EDS aF 5T AR B | 3 STATE w. daam. b [
1 0 Save shipping and C.0.D. charges! Check here if you send
§ cash with order. (Cash, U.S. new postage stamps, money order, §
1 check.) Poreign countries no C.0.D. Add 2005 to all prices ]

quoted.
L------------------------------J
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2 IMPORTANT RADIO BOOKS

JUST oUT!
By G. L. Boltz, Wll-
lenown British Authority

Covers  the many prin-
ciples of radio and gives
the basic knowledge you
need to studyv to go on to
advanced work. Clarifies
cach ossential idea by
describing simple experi-
ments and pointing out
the facts. CON,ENTS:
Tundamental fdeas and
definitions. Ohm’s Law,
Magnetisin  and  Electro-
magnetism, Indu tion.
Condensers,  Alternating
> Current  Uses of In-
ductance and Capacitance. \aves, Tubes,
Use of Tubes (1) Oscillators, transmission of
oscillations (2) Detection (3) RF. Amplifica-
tion (4) AF. Amplification. Receivers. Aerials
and Feecers.

272 Pages. 166 lllus, $2.25.

B+ 3. F. Eddy,
Lieut. U. S. Navy, Ret'd.

A manual for Operators, Pilots. and Radio Me-
chanies. Follows requirements of the F.C.C. and
A.A. and actual approved usage such as
course ruldance, and instrument  landing.
Thoroughly covers the theoretical part of the
aviation radio operator’s license evamination.
Helps to acquire quickly skill in operation of
radio equipment and understand instructlons.
502 Pages, 198 illus., $4.50.

THE RONALD PRESS COMPANY
Dept. M901, 15 East 26th St., New York 10, N. Y.
Please send me hook checked:i—
O BASIC [TADIO, Boltz . ..............00.. $2.25
[0 AERONAUTIC NADIO, Eddy . ....... 000 4.50

On receipt I will pav postman cost pJus few cents
C.0.D. charges. If not entirely satisfied. I may re-
turn them within 5 davs. (Sent postbaid if you remit
with order., Sume Guarantee),

Home Address ......... City & State ...........
OCheck here for complete Acronautles’ Book catalog.
Lmrzn:zxm_i-l—_--l-_

-———————————

PATENTS—TRADE MARKS

Booklet concerning Inventions & Patents
Form “Evidence of Conception” with in-
structions for wuse and ‘“‘Schedule of
Government and Attorneys Fees"—Free

LANCASTER, ALLWINE & ROMMEL
Reglstered Patent Attorneys

436 Bowen Bldg. Washington, D, C.

— Sh— i ———

CANNON-BALL

Headsets are beauti-
fully designed, light in
weight, efficient. Guar-
anteed to reproduce
with clarity and good
Wt ¥ volume. Write for

Scientifically folder R-2 illustrat-
Heavy bar mag. Ing complete Cannon-
croase their em. Ball line.

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

#ea:c(.iet l/eac(gaatteu

OPPORTUNITY AD-LETS

Advertisements in this section cost 20 cents a word
for each insertion. Name. address and initials must
be included at the above rate. Cash should secom-
pany all classifled advertisements unless placed by
ah accredited advertising agency. No advertisement
for less than ten words accented. ‘Ten percent is-
count six lssues, twenty percent for twelve issues.
Objectionable or mislecading advertisements not ac-
cepted. Advertisements for March, 1944, issue must
reach us not later than February 4th, 1944,

Radlo-Craft ® 25 W. B'way ® New York 7, N. V.

O
WORLD-WIDE STATION LIST

(Continued from page 314)
e

RADIO SERVICEMEN AND EXPERIMENTERS SEND
for our giant radio catalogue. Save dollars. United Radio
Co., (1000P) Newark, N. J.

USED CORRESPONDENCE COURSES AND TECHNI-

ca]l Books Bought, Sold, Rented, Catalog Free. Educa-
tional Exchange, Henager, Alabama,
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Mc. Cali Location and Schedule

15.300 2ROé ROME, ;T/;\LY; off since September
8th, 1943,

1531 GSP LONDON, ENGLAND:; 10 am to
noon.

15.320 JFY TAIHOKU, JAPAN,

15.330 WGEO SCHENECTADY, NEW YORK: Eur-
opean beam, 7 to 9:45; 10 am to
3 pm; 3:15 to 5:I2me

15.345 FGA DAKAR,  SENEG (AFRICA);
2:45 to ? pm,
15.350 WRUL BOSTON, MASS.; European beam,

10 am to 2:15 pm.
15.355 KwU SAN FRANCISCO, CALIF.; Au-
stralian beam, 4:30 to 6:15 pm
daily; Sundays, 4:45 to 6:15 pm;
off Wednesday; N.E.l. beam,
7:45 to 9:30 pm; off Wednesdays;
South American beam, || am

to 2 pm.

15.370 ZYCS8 RIO DE JANEIRO, BRAZIL; 10 am
to noon; evenings,

15.410 RV96 MOSCOW, U.S.S.?l.

15.420 GWD LONDON, ENGLAND; Il am to

noon.

1545 GRD LONDON, ENGLAND; Near East,
Africa and Gilbraltar beam,
about noon.

15.465 2R0O24 ROME, (;T;\LY; off since Septemhgr
8th, 1943.

15.810 LSL3 BUEN OS AIRES, ARGENTINA;
heard at 6:45 pm.

16.025 AFHQ ALLIED HEADQBARTERS. NORTH
AFRICA; daily, 9:18 to 11:30 am
(cali GBC and GB!).

17.72  LRAS BUENOS AIRES, ARGENTINA;
""Radio Del Estado''; Fridays,
5 to 5:30 pm.

17.750 WRUW  BOSTON, MASS.: European beam,
10:15 am to 2:30 pm.

17.72  LRAS BUENOS AIRES, ARGENTINA;
Fridays only, 5 to 5:30 pm.

17.760 KROJ LOS ANGELES, CALIF.; Austral-
ian beam, 9 to 10 pm.

17.760 WKRD NEW YORK CITY; South African
beam, 10:00 to 11:15 am; Central
Africa beam, 11:30 am to 12:30

pm.

17.780 WRCA  NEW YORK CITY; European beam,
9 am to 2:45 pm.

17.780 WNBI NEW YORK CITY; East South Am-
erican beam 5:30 to 6:45 pm:
Sundays, 5:30 to 7:30 pm. ,

17.800 TGWA  GUATEMALA CITY, GUATEMALA.

17.830 WCDA  NEW YORK CITY: European beam,
7:45 am to 3:15 pm.

17.870 GRP LONDON, ENGLAND

17.950 ~——e UNIDENTIFIED; signs off about
3:18 pm with '"La Marseillaise.”

18.135 YDA BATAVIA, JAVA (Netherlands In-
dies); Ingia beam, ? to noon,

20.040 OPL LEOPOLDVILLE, Belgian Congo.

®

Phototubes have been put to still another
use—that of counting the number of revolu-
tions made by an electric motor after-the
power has been cut.- It became necessary
to know this in connection with some re-
search work carried out by the G.E. labora-
tory at Bridgeport, Conn.

The device, which is plugeged into an
ordinary light socket is mounted on a small
chassis and is comparahle to the hookup
found in a radio. Besides the phototube
there is a power transformer and a rectify-
ing and amplifying tube mounted on the
top of the frame. .

A tiny mirror, no bigger than a baby’s
fingernail, is glued to the shaft of the
motor’s armature. It reflects a beam of
light every time the armature completes one
revolution,

As it enters the phototube the light is
converted to an electrical impulse which is
amplified and deflects an oscillograph gal-
vanometer. -

The deflections of the galvanometer are
recorded on a photographic film and, at the
same time, a visual record of the current
is photographed.

Thus it is possible, by examining the os-
cillograph’s film, to count the number of
revolutions the armature makes after the
current has been cut off and until the motor
armaturc comes to a complete stop.

RADIO-CRAFT for FEBRUARY, 1944
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LEARN CODE the vy youn

be using it by

SOUND

B} The best way to learn

tening to code. The best
wav to learn to send
code is by hearing your
own sending repeated
back to you, With the
new All-Electric Master
Telepiex Code Teaching
Machine, you learn code
the natural. easv, fas-
cinating way. Only in-
strument ever produced
which records jowr seading in visible dots and dashes—
then SENDS BACK your owi key work at any speed you
desire, There are NO PERFORATIONS—NO INK. Far supe-
rior 10 anything ever developed . . . a marvel of simplie-
ity. That's why practically every school teaching code uses
TELEPLEX. We furnish complete course, including the
All-Electric Master Teleplex, give you personal instruction
with a MONEY BACK GUARANTEE—all at a surprisingly
low cost. Write today for FREE catalog T2. No obligations.

TELEPLEX G0., &rstVeiy iy,

Allied Radio Corp. .......... 308, 316
Audel & Company .... ... ........ 293
Amperite .., ... .. IR B o 310
Burstein-Applebee ... . . TR - 316
Cannon Company, C. F. ....... .. .. 318
Chartered Institute of American In-
VENEOTS /..ot vn e e nhiar SRR 316

Chicago Novelty Co., Inc. ........ .. 305
DeForest’s Training, Inc.......... 301
Echophone ... ... .. .......... e 200
Fada of New York ............... 316
General Electric Co. .......... ....306
Hallicrafters, Inc. ............ 259, 260
Harrison Radio .................. 305
Henry Radio .. ................... 307
Hudson Specialties .. ......... 309, 314.
Lancaster, A'lwine & Rommel ... .318
Meissner Manufacturing Co....... 264
National Plans Institute........ ... 315
National Radio Institute ..... . .. .. 257
National Schools . .. .. ........ ... 303
National Union Radio Corp. ...263, 312
Nelson Company ............ 309, 310
Onan & Sons, D. W. ... _...... ... 309
Ohmite MEg. Co. v ingsonis i iuha 304
Opportunity Adlets ............... 318
Pioncer Gen-E-Motor ............. 299
Popular Homecraft .. .. ... .. .. 316

Panoramic Radio Corp. ........... 312

RADIO SCHOOIL DIRECTORY
Page 320

American School

Candler System

Capitol Radio Engineering Institute
Commercial Radio Institute
Lincoln Engineering School

New York Y.M.C.A.

RCA Institutes

Tri-State College

Radio Wire & Television, Inc. ...... 300

Radcraft Publications, Inc. '
297, 307, 310, 311, 317
Radio & Technical Division of Mur-

(While every precaution is taken to insure

possibility of an occasional change or omis-

sion in the preparation of this index.)

[8) to rerd code is by lls-

ray Hill Books, Inc. .......... .. 289 |
Ronald ‘Press’ .. .4 . ii i et 318 |
Rowe «: Co, A 317 1
Sprague Products Co. . ............ 262 |
Sprayberry Academy of Radio ....261
Sylvania ElectricCo. .............. 302
Technifax & fok s noite s ser 315
Teleplex ., v i i et 318
University Laboratories ......... .. 310
‘#estern Electric Co. ......... 312, 313%
—

accuracy. we cannot guarantee against the
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A PRIMER OF ELECTRONICS, by Don
P. Caverly. Published by McGraw-Hill
Book Co., Inc. Stiff cloth covers, 51 x 8
inches, 235 pages. Price $2.00.

Thousands of men and women engaged
in the electrical-clectronic industry know
little about the products with which they
deal. To give them some acquaintance with
the science of electronics, and with the
principles of operation of the devices they
handle, this book has been written. It is
the aim of the author to digest the basic
principles involved in the behavior of elec-
trons in such a way that they may be un-
derstood by the average individual. Fur-
ther, he intends to present his subject so
that the reader may “peruse the book with
an interest such as he might show in his
newspaper or a novel.”

The outstanding feature of the work,
as compared with earlier books for the be-
ginner, is the complete by-passing of
communications radio as a part of the sci-
ence of electronics. Mentioned in a few
asides, radio is left to other texts, and the
emphasis is put on non-radio electronic prin-
ciples, devices and applications.

The first five chapters of the book
are divided into two parts, dealing with
clectric current and with magnetism (in-
cluding inductance, resonance and har-
monics) respectively. The treatment actu-
ally is remarkably simple and explanations
are helped by many analogies.

Part Three commences the study of elec-
tromagnetic radiation. Six chapters arc de-
voted to this suliject. Five of them discuss
simple waves and wave propagation princi-
ples, light in general, infra-red, ultra-violet,
and the waves shorter than ultra-violet.
“Slow” oscillations, including radio waves
and supersonics, are discussed in the sixth
chapter.

Part Four introduces the study of basic
electronics and vacuum tube action. In its
three chapters a far wider range of elec-
tronic tubes is covered than is usually the
casc in a beginners’ book, and the reader
leaves it .familiar with gaseous-discharge
light sources, cold-cathode lights, bacteri-
cidal lamps, strobotrons, phototubes, cath-
ode-ray tubes, Iconoscopes, facsimile re-
corders, the X-ray tube and the electron
microscope,

NBC HANDBOOK OF PRONUNCIA-
TION, compiled by James F. Bender, with
a Foreword by James Rowland Angell.
Published by the Thomas Y. Crowell Co.
Stiff cloth covers, 614 x 9 inches, 289 pages.
Price $2.75.

In radio communication, by voice as well
as by other means, a standard set of signals
15 a necessity. True it is that the vagaries
of pronunciation displayed by our news
commentators and announcers are more
likely to cause aesthetic pain than confusion
to the listener. Whatever the combination
of compelling factors may have been, NBC
has brought out a book for the guidance of
its announcers, with the aim of introducing
‘a standardize(i and uniform pronunciation
of English and foreign words.

- The difficulties in the way of compiling
uch a text are great. Many foreign place-
names are pronounced strictly in the Eng-
~ lish manner. No one would think of re-

1
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ferring to the city of Florence by any other
name, though it is called Firenze by its
inhabitants. Names entirely unknown to
the English-speaking world are usually pro-
nounced as the native user pronounces
them. A great number of words remain in
a shadowy borderland between these two
classes. Sebastopol, with its four pro-
nunciations, is an cxample.

The compiler has, with considerable care
and effort, selected 12,000 words and given
each the pronunciation to which he he-
lteves it is entitled by the weight of good
usage. No alternative forms are given, but
in some cases the same word appears un-
der two heads. Both Florence and Firenze
can be found.

Not only place names, but other often-
mispronounced words are included, and
indeed make up the bulk of the book.
Some of the languages appear to have
been favored at the expense of others. The
name Saracoglu, which probably holds the
record for mutilization by announcers, does
not appear, nor does that of his distin-
guished compatriot, Ismet Inénit. Some lib-
erties are taken with Chinese place names.

Slight inconsistencies are to be expected
in a work of such difficulty, and do not de-
tract from its value. The Handbook is like-
ly to he of value not only during the war,
but permanently useful to persons interested
in accurate speech.

ACOUSTIC DESIGN CHARTS, by Frank
Massa. Published by the Blakiston Co.
Stiff leatherette covers, 6% x91% inches,
228 pages. Price $4.00.

A very complete collection of acoustical
engineering data in the highly “available”
graph form, this book will serve as a use-
ful reference for anyone working with
speakers or other acoustical apparatus, as
well as for architects interested in sound.

The author points out that a valuable
feature of the graph presentation is that
a designer may see at a glance the effect
of varying the parameters of a system,
thereby saving hours of computations.

There are 107 charts, the majority 4%
by 4% inches square. Each one is accom-
panied by a short note and a problem worked
out to demonstrate the method of using the
chart. Subjects are divided into six sec-
tions, beginning with the fundamental re-
lations in plane and spherical sound waves,
attenuation, mechanical vibrating systems,
and acoustical elements and vibrating sys-
tems, going on to the radiation of sound
from pistons, directional radiation charac-
teristics, reverberation and sound reproduc-
tion, and exponential horns, and conclud-
ing with two sections on electro-magnetic
design data and miscellaneous data.

Some of the electro-magnetic charts pre-
sent relations not often seen by the radio-
man, which are ncvertheless extremely use-
ful in loudspeaker design. Such are the
graphs showing the length and weight per
ohm of copper and aluminum wire vs. wire
size, as well as the length per gram vs.
wire size, (also for both copper and alumi-
num). The decibel conversion charts and
those showing the loss in decibels due to
impedance or phase mismatch between gen-
erator and load are more familiar.
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PATENT LAW, for Chemists, Engineers
and Students, by Chester H. Biesterfeld.
Published by John Wiley & Sons, Inc. Stiff
leatherette-finished covers. 6 x 815 inches,
225 pages. Price $2.75.

A digest of patent law 1s useful not
only to the engineer who is in daily con-
tact with patents and patent litigation, but
to the experimenter who may not be en-
tirely sure as to whether the device he
has conceived may be called an invention,
or whether it 1s patentable or nct.

The question of just what does constitute
invention is demonstrated in this book by
giving excerpts from cases in which the
claim of invention was permitted or de-
med. Other factors than that of invention
enter into patentability, and chapters are
devoted to Originality, Novelty and Pri-
ority of inventions.

A number of points which are only
vaguely—if at all—understood by the lay-
man, are cleared up here. Protection by
trade secret as opposed to that by patent,
and the consequences of selecting one o1
the other method, are explained, as are
disclaimers, abandonment, reissues, double
patenting, etc.

Considerable space is given to the permis-
sible breadth of claims, especially in the diffi-
cult field of chemical inventions. Numbers
of cases in which decisions were made
both for and against the inventor, are cited.

Other chapters cover interferences, in-
fringement, lability for infringement, own-
ership and shoprights and other pertinent
features of patent law. The treatment of all
subjects is entirely by cases, actual decisions
being quoted to illustrate each point.

Manufacturers and business men whose
work brings them into contact with inven-
tions and patents will find this little book
a useful reference.

@
SUCCESSFUL SOLDERING, by Louie S.

Taylor, with an introduction by Emanuel
E. Ericson. Published by McGraw-Hill
Book Company. Stiff cloth covers, 5x 7l
inches, 76 pages. Price $1.00.

A short treatise on the the art of solder-
ing, directed to students of industrial art
work in the public schools and other indi-
viduals interested in craftwork, this little
book may be of value to the numerous per-
sons in military and civilian life who have
recently become acquainted with the solder-
ing®iron.

The various tvpes of fluxes, both for hard
and soft soldering, are completely described,
together with methods for making them
up. The soldering bit 1s pictured and de-
scribed in its several forms, and the new
craftsman instructed in its use. The vari-
ous lypes of solders are then discussed.
An interesting chart of the melt-
ing point for tin-lead solder of all pro-
portions appears in this section. A discus-
sion of the different sources of heat for
soldering closes this portion of the book,
which occupies the first 45 pages.

The student is then instructed in the
technique of soldering such metals as black
iron, zinc and galvanized iron, tin plate,
stainless stecel, copper and copper alloys,
aluminum, tin and pewter, and lead.

The book s fully illustrated with a
large number of very good half-tones.
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Podio School Directory ‘

TO OUR READERS—NOW IS THE TIME TO TAKE UP RADIO!

TOW, more than ever before America needs trained radio men. The Army, the Navy

and the Air Force are continuously on

the lookout for men who have had training

in radio. Scores of war industries require radio men in various capacities throughout
the country. There now is and there will be a great shortage of radio men for years to

come. Reputable schools of

Radio advertise to help you.

Learn to send and receive Radlo
i Code at home or in camp. or
1 prepare for higher wvroficiency
and ratlng through same easy
pructical svstem used n train.
ing ratjo-telegruph  speclaliats,
World-fumous  Candler Bystem
teaches vou code by doeveloping
1 u knack' of sound
| sense and sound consclousness
- that is the sccret of speedy send.
iny and receiving. Thousands of
onerntars needed. High pay, ad.
venture. Learn quickly in spure time. Big opportuni.
ties now. Unl!lmited future {n peacetime.
FHEE 52_pAGE BOOK explains complete training
mcthod and shows how
ou can becume ‘erack’  radio operaor. Rush
nume for (t today and gel all the facts. It's ab.
solutcly FREF

CANDLER SYSTEM COMPANY
Dept. 3-B, P.0O. Box 928, Denver, Colo., U.S.A.
And at 121 Kingsway, London, W.C. 2, England

)/r/ {/ {/ ¢ _Li”.i'.‘

RADIO EnGiveering L.

/N
eoREL ]
RADIO todny offers great fu- \© 1M°“‘“$

ture for women as well as 3 ?

men. Demand for graduates
exceeds supply. Courses also in Civil, Elec-
trical, Mechanical, Chemical, Aeronautical Engi-
neering : Business Administration, Accounting,
Secretarial Science. Tuition, living costs low. 61st
ear. Cosmopolitan student body. Enter March,
une, Sept., Jan. Catalog

TRI-STATE COLLEGE ZWaoia'*ioiana

COMMERCIAL RAD]( INSTITUTE

fr— e ———

m =

A radio training center for
twenty-three years.

&
Resipent Coursgs ONLY
Pre-Induction. Broadcast. Service, Aeronau-

tical and Radio telegraphy classes now forming
for February 7. Literature upon request.

Dept. C., 38 West Biddle St.. Baltimore I, Md.

RADIO TECHNOLOGY

BRCA Institute offers asn intensivo Iwo-year
course of hizh standard embracing all phases
of Radio and Television. Practical training

with modern eguipmenl Also shorter spe-
clallzed courses in Commerctal Radio Operal:
ing, Radio and Television Bervicing, and
Avistion Cammunications. ¥For Free Catalog
write Dept. RC-44i.

RCA INSTITUTES, Inc.
A Radio Corporalion of America Service
75 VARICK STREET NEW YORK 3. N. V.

Correspondence Ccurses in

7 RADIO and ELECTRICAL ENGINEERIN

ELECTRICAL ENGINEERING S- 5ocd ez
trica. feld. Prepare yourself. at Low Cost., for secure
future. Modern, simolified, you can underwtand quickly

RADIO ENGINEERING TT% fine oourss in radio. o

iic address. photo-electric wori.
Trains you to be subef-servio® man, real vacuum tube
technician. SBervicemen needed badly. Dipioma on eomrlo-
tion. Tuition 8238  either course. Deferred payment plan
E Get coples of school catalogs, student

magasines, complete details. SEND NOW!

LINCOLN ENBINEERING SCHOOL Franklin Stta., Box 61 -C80
WASHINGTYON, D. C. (Formerly at Lincoln. Nebr.)

AD\

OPERATION
SERVICING

COMPLETE HOME TRAINING

Fit yourse!f for im t work in wartime. end
after. Mpke use of your spare time to master
ie principles of radio. Up-to-date course in-
Judes electives (n operating and servicing.
rite for FPREE BULLFTIN. No obligation.
AMERICAN SCHOOL
Dept.R3119, Dronel at B88th SL, Chlcago 37. M.
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e TODAY

is the time to turn your

RADIO JOB into a
SECURE POSITION!

Believe In signs? NOW is the time to make sure
of the road ahead.

After the present emergency, thousands of un-
trained, unprepared radiomen will be left behind,
when employers can take their pick of the best
men. That’s why CREI stresses the need now for
a planned program of tralning . . . to increcase
your technical ability so that you will be in a
position to command an important job when the
inevitable readjustment comes after the war.
CREI specialized home-study training in Prac-
tical Radio-Electronics Engineering will lead
you to advancement, increased pay and a secure
future In the grcat post-war ficlds of radio-elec-
tronics and industrial electronics.

o WRITE FOR FREE 32-PAGE BOOKLET

If you have had professional
or amateur rodio exzperience
and want to make more money
—{et us prove to you we have
something you need to qualify
for a better radio job. To help
us tntelligently answer your
inquiry—P LEASE STATE
BRIEFLY YOUR BACK-
GROUND OF EXPERIENCE,
EDUCATION AND PRES-
ENT POSITION.

CAPITOL RADIO
ENGINEERING INSTITUTE

Home Study Courses in Practical Radio-Electronics

Ewgineering for Professional Self-Improvement

Dept. RC-2, 3224-16th St., N. W.
WASHINGTON 10, D. C.

Contractors to the U. S. Navy, U. S. Coast Quard—
Canadlan Broadeasting Corp.—Producers of Well-Trained
TVochnical Radliomen for Industry.

Pre-Induction

RADIO COURSES

for Civillans and those entering Military

Services. Now classes now starting for men
and women,

@ RADIO OPERATING @ CODE

® RAOIO SERVICING — ELECTYRONICS

New York Y.M.C.A. Schools

4 W. 84th Street New York Ci

tn the U.S.A.

R T T TG T T

THE SLIDE RULE
(Continued from page 273)
0 O

read the cube on A. For example, find the
cube of 2.7.

Set the left index of C to 2.7 on D, then
over 2.7 on B will be found the cube, 19.7,
on A, Here is the rule for determining
the decimal:

RULE FIVE:

For numbers set on C to the left of
215 the characteristic of the cube is 2
less than 3 times that of the number.
For numbers on C 215 to 465 it is 1 less
than 3 times that of the number, and;
To the right of 465 on C it is 3 times
that of the number,

To find the cube root of a number place
the hair line on the number on A then
move the slide until the number on D
under the C index is the same as the one
on B under the hair line. To illustrate:
find the cube root of 64.

Set the hair line to 64 on A, then move
the slide to the right until the C index is
over 4 on D and the 4 on B is under the
hair line, 4 is the cube root.

The cube root of 125 is found by setting
the hair line on 125 on A, using the middle
1 as 100, then move the slide until the 5 on
D in under the right index of C and also
under the hair line on B. The rule for
placing the decimal in the cube root is:
RULE SIX:

Mark off the number in groups of
three figures from the decimal point.
The characteristic of the root equals
the number of groups in the original
number.

For problems involving Pi, it will be
found marked very accurately on all four
scales, as well as the reference point .7854.

Proportion may be done easily on the
slide rule a:b::c:d. Set the a on C over
the b on D, then under ¢ on C will be found
d on D.

Example: 2.5:3.5::5:x.

Set 25 on C to 3.5 on D, then under 5
on C will be found the answer, 7, on D.

QUARTZ AND SUPERSONICS

Q UARTZ is used for many things other

than radio oscillator plates. One of
these is the production of supersonic vibra-
tions used in submarine detection and
underwater signaling. The quartz crystal,
oscillating at a frequency somewhat high-
er than can be heard as sound by the human
car, is fastened to the hull of an anti-
submarine patro! ship. Their wvibrations
travel through the water like sound waves.

When these waves strike a solid object,
such as a submarine, they are reflected back
and picked up by a sensitive receiver,
which can be oriented to determine the di-
rection from which the sound comes.
Knowing the direction and the time taken
by the waves in traveling out and back,
the position of the submarine can be
plotted with considerable accuracy.

This system is an old one, h:wipg been
used in the past in marine sounding ma
chines, though there the question of dir
was unimportant, the machines being builf
solely to determine the distance from be
tom. The waves were therefore sent stra
down.

Supersonic waves generated by qu
crystals are also used for ship-to-ship
naling. Communication can be carried o
both in code and phone, and has advanta,
in range and clarity over visual signal

RADIO-CRAFT for

and in secrecy, over
FEBRUARY,

pooml ta o

'{U\-'--_-'\l T —— W

v — -


www.americanradiohistory.com

e ————

HOME-STUDY COURSE

N3 BIG

8"5x||in.
50 LARGE
LESSONS

‘\:
W\

e il Fod
- il Pl

M. Beltman, §

M
a\

teacher and }:—'i,
suthor of ==

¥

many books,
direected this
preparation,
instructions
to help you
study athome
included In
the narrow
column on
each page.

COMPLETE '
3 VOLUMES

50 fessons
GREATEST BARGAIN

IN RADIO-ELECTRONIC TRAINING

Get a complete course of training in practieal radio and electronics for
less than the cost of a single book. The fifty large lessons, making up
the course in 8 volumes, are simple to follow, easy to master and aprly.
Muany drawings, examples, diagrams, and instructor’s suggestions (in
the side column, on each page) help you move along quickly and find
learning interesting fun. Review questions at the end of each lesson
permit you to check your progress. You enjoy learning important radio
and electronic facts. In a surprisingly short time. you are ready to do
highly skilled radio repairing, building of electronic equipment, or hun-
girgdsto_f other War-winning tasks in the growing Electronic and Radio
industries.

MANY LESSONS ON RADIO REPAIRING

Volume 8, of the course, includes lessons, service hints, case histories,
and trouble-shooting charts which will show you how to repair all radio

RADIO-ELECTRONICS

AMAZING OFFER

New, 1944, radio-electronic course of b0
large fact-packed lessons; covers every
topic of radio and modern electronics;
bound in three big manuals and sold com-
plete at the unbelievable bargain price of
only $3.95, nothing else to pay. Now is your
chance to take advantage of this amazing
money-saving offer. Let this home-study
course guide you quickly to an essential
high-pay job in a radio plant, or in elec-
tronic War industry, or help you open your
own radio service shop, or aid you in get-
ting higher rank in the Army. Learn radio
and electronics to earn more money uow;
prepare for the after-the-war opportunities
in Electronics and Radio.

THREE COURSES IN ONE

You will find this complete training of 50 large lessons
is really three distinct courses covering (1) Practical
Radio, (2) Applied Electronies, and (3) Radio Servie-
ing. The lessons are clear, practical. interesting, casy
to master and use. No special education or previous
experience is needed. Notice in the illustration of the
manuals (at the left) how the helpful explanations
and remarks. in the narrow column on each page,
serve as the teacher. These comments guide you over
the hard parts, stress the more important points, show
you how to perform many educational experiments us-
ing any home-radio. There are hundreds of review self-
testing questions, 427 drawings, bpictures, diagrams,
and service hints. These newly prepared lessons will
teach vou all about basic radio. transmitters, test
equipment, radio servicing, and every topic of modern
Electronics photo-cells, X-ray, metal locators, FM,
airplane beacons, recording, facsimile, welding controls,
television, ete.

BE A RADIO-ELECTRONIC EXPERT

Train quickly, in your spare time and in your own home. for a well-paying
interesting job in the expanding two-billion dollar radio-electronic industry.
You begin with elementary principles and quickly progress to practical
explanations of radio building, servicing, and all branches of Electronics.
In these well written 5J lessons, experts from every field of Electronics
tell you important facts and knowledge which they gained during years
of practical experience. These easy-to-follow. well illustrated lessons wil)
give you the useful “know-how’' needed to obtain and get ahead on the
job. Send coupon today and examine all three volumes in your own
home, without obligation.

POST-WAR OPPORTUNITIES IN ELECTRONICS
Electronic applications, devices, and accom- ;&;—*M***%H**H*

plishments, not even imagined a few years

These lessons
will tell you
all about

Meters, Microphones,
Power Supplies, Test
Equipment, Circuits,
Oscillators, X - Ray,
Amplifiers, Facsimile,
Photo-cells, Superhets,
Television, Recording,
Atlignment, Detectors,
Motor Control, Radie
servicing, Electronics
in Industry, Gages,
Radio eireults, Hints,
Testing radio parts,
Transmitters, Metal
Locators, Operating,
Frequency standards,
Anaiyzers, Welding
Controls, Tube testers,
P.A., High-frequency
heating, Beacons, FM,
Tubes, and hundreds
of other topics.

sets quickly and easily. This material alone is
worth many times the low price of $3.95, for
the complete 3-Volume course. Send no-risk
order coupon today. Look over and use these
lessons for 10-days without obligation. You have
everything to gain—and nothing to lose.

Lessons on all Phases of

Electronics and Practical Radio

Let this authoritative, easy-to-understand, practical
course pave your way into Flectronics—the money-mak-
ing fleld of the future. Prepare now. Use this tralning
in your spare time to get ahead in a good War-job. Be
ready to grab the opportunities in post-war Electronic
developments. Let these lessons train you, serve as your
teacher and guide, and give you the needed practieal
time-saving hints on the job. All topics completely
indexed—all subjects easy to find. An educational
value that cannot be duplicated at any time.

LIMITED QUANTITY

All three volumes of the Practical Radie and Electronlcs
Course have just been printed. Although a large quantity
of courses is on hand now, our bargain price will ereate
a tremendous demand. Government (WPB Order L-245)
paper limitation policies may prevent reprinting. Better
order immediately for examination—no obligation.

SEND TRIAL ORDER COUPON TODAY

ago, are now helping us win the War. Un-
foreseen and unique new civilian uses of elec-
tronies and radio will result immediately after
the War. The peace-time advancement in the
radio-electronie industry will compare with
the rise of the auto industry after the last
war. Plan and prepare to be in the midst of
this opportunity. Let this lowest priced, home-
study course give you the needed training.

Take advantage of our no-risk examination ofTer.
Send trial order coupon. You will receive the complete
3-volume Course for 10 days use. Begin your radio-
electronic study without cost or obligation. If you are
pleased, the complete course of 50 lessons, in three
large manuals. is yours to Kkeep for ounly $3.95,
full price, oOtherwise it costs you nothing for the
examination.

G N NN G N N G BN BN SN BN A N O O AW GW 0N O 4N GE BN AW O N 0N SN 6N &N N 05 65 0N 0N 4N 6 E m 4E am am

NO RISK TRIAL ORDER COUPON

¥ Monep-1Back %
Buarantee

You must be en-
tirely satisfied or
your money will bei
immediately re-
funded. You ares
permitted to make ¥
full use of the
course for 10 days,
on a trial basis.
Supreme
Publications

Hoeledelede e e et de e Aol

Ao 34 e HK e

SUPREME PUBLICATION, 328 8. Jefferson St., Chicage 6, ILL.
Ship the complete 3-Volume Practical Radio and Electronics Course

for 10 days examination,

{J 1 am enclosing $3.95, full price,
[ Send C.O.D. I am enclosing $

send postpaid.
...... deposit.

Supreme Publications

I must be satisfied or you will refund my meney in full.

e e e
PUBLISHERS OF RADIO BOOKS, MANUALS, AND DIAGRAMS
e e e e =

NAME: covennrennnnns eeetsererteaaene cessesserssassecesenanine

Chicago, Illinois

UMD o e 0e P e FENSEEEEA

328 South Jefferson Street

Address: ......c.c000cen ekl B e . u. e iceseinstesaneans
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No. 1 in a series of special messages pre-
pared by America's famous business writer,
humorist and carteonist, Don Herold. ..« In spon-
soring these Don Herold "broadcasfs,"lRC pays
tribute to the thousands of Radio Service Men
who, whenever possible, specify and use IRC
resistance units in their work.
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