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ART ano SCIENCE...BOTH

Little wonder that tube making is often

W referred to as an art. For much of the
work is by hand. To fashion these com-

Plex assemblies of filaments, grids,

plates and wires; to position the parts within

such close space limitations—parts, mind you,

that often are so fragile, flimisy and elusive,

fweezers are required to handle them—calls for

a high degree of skill, a steady hand and an eye
for accuracy. Art is right!

Yet, today, guiding every move of every N. U.
production worker’s hands is the “know how”
of many scientists and engineers. Here are

chemists, physicists, metallurgists, and men
high in the sciences of electronics and mechan-
ics—all teamed up in a scientific tube develop-
ment and production program recognized as a
model throughout this industry.

It takes a lot of both science and art to make
the advanced-design, high performance N.*U.
tubes now being produced for combat service.
Today they are being bartle-tested for the.
greatly expanded post-war needs of service
engineers. Count on National Union.

NATIONAL UNION RADIO CORPORATION, NEWARK, N. J.
Factories: Newark and Maplewood, N, L, Lansdale s#d Robesonia, Po,

Trausmitting, Cathode Rar, Recesting Special Purpose Tubes s Conclenserss Volume Controls s Photo Flectric Cells s Panel Lawps s Fla shilight Bulhs

o
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g Yo g You should begin cashing in on your interest
R Vete YO0 e an e Xt i1 Radlio QUICKLY—ACT NOW ! The Radio re-
B YN ged DY want [onion®: fyen pair business, 8 busy field because no new home
P o P ent t“\"‘“ e 2 and auto Radios are being made, offers more op:

equiPi e thaL “ess? portunities than ever to make $50 a week in ful

time jobs or your own business—or to make 35
t0 $10 a week EXTRA fixing Radios in spare time.
Practically all branches of Radio need Techni-
cians or Operators or both. Find qutlhow I train
you at home- _how I give you practica expen?nce.
Read my message below—then MAIL COUPON.

R

FREE RADIO LESSON

1 will send you a FREE lesson, “Getting Acquainted with Re-

celver Servieing.”” 1o shosr you how practical it fs to train at

home. 1t's & valuable lesson. Study il—keep it—USE ft—-with-

out obligation! Teils how **Superhet’’ Clreuits work. kives

;ﬁlmsl mlglleccl'lgerl.“en("ltlr‘lgz. Locati ::“Dtiﬁcls. :lmidap:{lk]elr il {

epatr, Gung Tuning Condenser. ete. ustrations. Ma J. €. SMITH,

Soupon NOW (or your FREE copy! Nationai nadiop:r'v!slgf:l'e

30th ycar of Trainind Men for Success in Radio

Make Me Prove | Can Train You at Home
4o Be a RADIO TECHNICIAN or OPERATOR

Whether you'ro a begln freuds Re .Immi“‘jellu:
= you watit your own Radie business or 1 gonl ltadio job— .
hail the Coutun for a FREE Lesson trom my Ludlo Extra Pay in Army, Navy, Too £
’ Course. | want you te see for yoursell how clear m3 Men Wkely to go into military sersice B T-"
) . Course is—see Low 1U's planned to help you becowe a e ere “aablors, mariues, should mall the |, 7
YOU BU'LD TH ESE AND MANY successful ladio Techniclan or Operator. And swith thiy Coupon now! Learning  1tadio heibs get ]
cample iesson 1711 send my 64-pake lilusiruted book. exlra rank. extra prestige. more interesting

OTHER RADIO CIRCUITS “\Vin Rleh Rewards in Radio.” 1t descclves the many e FAIGIIEIL PAY. Also brepates for good Hadlo
fascinating jobs Radjo offers; explains y Uhidue train- jobs afier setvice ecnds. Over 1700 Service men
SN on g

i od
WITH KlTS | SUPPLY Jh';p' “le:::llmd Tas helped man‘)w men already In ll'adi'o.

Edward M. Schimke. 425 Irvington. N. J

= 3 EJ wrote: "I found I was loslug both time and money in
By It;:he time you’ve conducted 60 sets ms itadio bustues ; et 1 apoiled the kuoledie guined  seng sou SIX big Kite of real {ludln’pn{lh‘\gtzuul.;.;‘\l‘ri
i ] H rein your Coutse and my- buslness grew from ELE b fundamentals from my lessons—i PLCE who
of Experiments with Radio Parts 1 zoom 10 an up-to-date sl;\re." i Jh hulm-dl hundrﬁ!; ",'.‘n“ﬁ-u:ln by h:lllﬂlnu”l‘)'nltﬁl c:‘rcuiu li]kc lhc!-ju- xllllur
—_— of beginners, (ov. ere Is what Jumes Ryan. truted on this paxe—PROVE what you arn by ter-
supply have made hundreds of 17¢hbie Court, Fall nli:er. \'llaezi \;me& “‘ll ua;s working e;'ut; tests on lhe clreuits you bulld.
T j _ in a garage srhen enrol with NILL am  now
mea,su ements and adjustments Radio Service Manager of 4 stores.”” My FREE book ge Ready to Cash In on Good Pay Jobs
you’ll have had valuable PRACTI- fontalns) more uan e e [ Tment Goming in Television, Electronies
CAL experience fuine ey (shony 18 o JEISER L Sy Broadeasting Stations. Avlatlon and Tolice Radio. and
xp ) . other Radlo hranches are scrambling for QOperators_and
More Radio Technlcians and Operators Technleians. Radlo Manufacturers, now working onp Qov-
Now Make $50 4 Week Than Ever Before ernmient orders for Radlo euuipinent, employ tralned men.
o vt v e | TRl e, o ciaie e Tttt S, GRS ' S, Rl i o Y
on bu HER =R - a nperators hecause so many have Joined th my stedd Ra me « - - i
HETELODYNE CIRCIIT nd’ Onerators IeCaUse dins paga hetter how Uhan W S that Television. Electroules and otler Ludlo devel:
containlng preselector, vears, With new ltudios out of produetion, fixing eld opments will open after the wal.
oscillator-mixer-first  de- ets. which were Tarnierly traded adds kreatly to
teetor, i.f. stake dtade 1 al number of serviclng job Mail Coupon for Free Lesson and Book
detector-a.v.¢. stage an nliy the iva i iven beginners t
wortunliy the swar hag glven beginners 0 Eet
audlo stags Itu“m "’"’““ Many Beginners Soon Make $5. $10 ;l?;‘]er[g?jp’ Radlo may never he repeated. S0 take the
in local and distant st a Week EXTRA in Spare Time first step at once. Get my VIEX lesson and €4-page.
tions. Get tle thr The moment you erirol wart sending  ifustrated book. No obllzatlon—no salesman will call.
h you Tia MONEY have how to Just mail coupon in un envelope or paste it on a beniy
earn EXTHA mone muke § o bostal. ). E. SMITH, President, Dent. 4DX. National
! Radio tnstitute, v/ashlngton 9. D. C.

a weelt EXTRA spure

You build this MEAS-
URING INITRUMENT
yourself early in the
Course. useful for practi-
cal Radle work on nelgh-
borhood Rading to plek up
EXTRA spaxe time moncy,
It is a-vacuum tube multi-
meter, measures A.C.. D.
and R.F. volts, D.C. eur-
rents, resistance, reeeiver
output.

64 PAGE BOOK
SAMPLE LESSON

- 600D FOR BOTH

3. E. SMITH. President. Dent. 4DX
Natienal Radis Institute
Washinaten 9. D. C

Dear Mr. Smithi: Mall me FREE without obligatlon. your Sample Leston and
64-page book. '‘Win Rieh Rewards in Iadio.” which tells about Radio's spare
time and full time opportunitles and tells how you truln men at home fo he
Radio Technicluns. (No salesman will eall.)

[0 1 AM doing Radlo Work. 0O 1 am NOT doing Radlo Work

Tullding this A.M. SIG-
NAL GENFRATOR will
five you valuable experl-
ence. Provides amplitude-
modulated slgnals for test
and experlmenial purposes.

Namo Bty iR b, o S A ) 5 ek s e . APV {

AGAress ......oveasvasisssraiaianians .

City as
b e .I-..-----.--I----t--.-.-l-..-.-......l-
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¥ AND POPULAR ELECTRONICS v l

“RADIO'S GREATEST MAGAZINE"

2

I

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

i

¥

Ll

IN THE NEXT ISSUE

Giant Radio Motor Torpedo
Replacements and Chm’s Law
More on Audio Distortion
Dynamic Circuit Checking
Low Voltage Radio Receiver
An Electron Microvoltmeter

i
[

s

v

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

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

Chicago Advertising Office: Radio-Craft, 520
North Michigan Avenue, Chicago 11, 1L

RADIO-CRAFT is publizhed monthly, on the
25th of thé month preceding~that of date: sub-
seription price is $2.50 per year in U. S. (In
foreign countries. 75¢ additional ‘per year to
cober postare; Canada, 50¢ ndditlonal) Spe-
cial rates for members of the Armied forces
ip U. 8. or tlose addressed by A.P.O. or
F.P.O. mail, $2.00. Entered at the post office
at Sprinifield as second-class matter under the
Act of March 3, 1879. All communieations
about subscriptions should be addressed. to:
Circulation Manager. Radio-Craft, 29 Worth.
ington St., Springfield 3. Mass.

¥

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

v

Foreign Apents

London—Atlas  Publishing and Distributing
goc. Ltd., 18 Bride Lane, Fleet St., London,
.C. 4.

Melbourne—McGill’s Agency, 179 Elizabeth
St.. Australia.

¥

Text and illustrations of this magazine are
copyright and must not be reproduced without
permission of the copyright awners.

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

Gigantic super-torpedoes which would compare in
size to small submarines, directed to pursue a
direct and deadly course to their helpless target,
are envisioned on our cover this month. A pilot-
observer would direct one or more of these super-
torpedoes by electronic means, making them
change course, turn, or even stop and lurk for
enemy ships to come within sheir zone of action.
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J il
he Halhé:&ﬂers buxft SéR 299 was moving along a North African
; ud afidst a hail of bombs and shells. Concussions made the
h, Jearth seem to heave and swell. The radio operator listening
1 ln ently to a message coming through thinks “Jerry is giving
/'r‘ tis all he’s got. . will all the message come through or will
part, of it be lost'f’" Then came a mighty crash. the closest one
"J Lilret “Jerry is sure’dishing it out . . but the SCR-299 can take it!”
/' 'Radig opa(mtors testity that the SCR-299 has operated through
the most violent battle conditions. Rough roa is, shock of
concussions, heat and sand storms, twen s four hour
ope;‘aéon and Jerry himself could ot stop the

//  message from “coming through!”

o == hallicrafters ranio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U.S. A,
RADIO-CRAFT for APRIL, 1944 [ 387
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T

ction of radio equipmen

hallicrafters rapio
A

BUY MORE BONDS!?

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

e L — — e e —

388 RADIO-CRAFT for APRIL, 1944



www.americanradiohistory.com

HERE IS YOUR SUCCESS CHANCE

BE A

RADIO-ELECTRONIC
TECHNICIAN!

SPRAYBERRY TRAINS YOU
QUICKLY FOR WAR
AND PEACETIME WORK

r " P - 0 - ¢ .
l " You Do Practice-Giving Experiments
IF YOU REMAIN A | with Real Equipment
] . . oI
| CIVILIAN. OR ENTER The otfer 1 make sou here |9 the SBEOTIUIOUS Tothe swiitly

| expanding field of Radio-Electronics INCLUDING Radio, Television,

MILITARY SERVICE Frequency Modulation, and Industrial Electronics. Be wise] NOW
i is the time to start. No brevious experience Js necessary. The
| als 4 Sprayberry course is short, intensive. and interesting. It Starta
Radio FTraining Will TIent ot tne beginning of Hadio. You can't get lost. It gets the
! various subjects :g;':rOss i such a clear, simple way that you under-
!  Enhance Your Future! sl SIS
{1 You Get a Dual- FULL RADIO SET -
ok READ THESE LETTERS e E . | :
Purpose Radio Set ) Prepares You for a Busi-
- oot . I suvply y‘:)uhwith Ra- ness of Your Own. . . or
One Job Nets About $26. AP jo Parts which you use H
~Since last week I fixed T radlos, all to gainpre-experience in GOOd Radio JObS
good-paying jobs and right mow I am Repair work. These My training wi)] give you the broad
| working on an amplifier system. This same Parts are Used for fundamental principles so necessary
job nlone will net me about £26.00. As testing and for Signal as a background no matter what
jonz 8s my work keeps coming in this Tracing. ete. I malke it branch of Radio you wish to spectalize
way, 1 have only ono word to say and 5 ’F' T e in. Soon you'll be qualified for a good
that s “Thunks to my Sprasberry train: ﬁ“’g or . 1 | paying Job in one of the maiion's Ra-
Ing and nat afrald to boast bout adio Set Repair and 1n- - dio plants doing war work OR a busl-
e onic-ualk, FCoon® T Sg_:h‘a;‘;‘l“ Vg?gt‘e& . t:lntl'g e Sy e WS~ M ress of sour own, It you cn‘telinlhe
' g , ved, = rmy. Navy. or Marines, my ira ing
Sprayberry Graduate Wins tested methods. I teach you how to install  will help you win higher rating and better pay.
Qut in Army Test and repair Electronic quuipiment. Your %et me prove what Sprayberry training can ;o
&Since 1 completed your siegant | success is my full responsibility. or you.
Fc{urs;l h}\ Tadio dl h;‘u-;; |beﬂTI: dsr:tfle? —
nto e rmy and pu nto the na, —
Fnrps. h:ﬁ;‘md}o compe!:um f" tllno“ job EASY To START LR .0' ro "“ =y
now b nd as a res ol m; aln- . -
iing with y;u. 1 made the hcs}v: ;mde Remember it is mot necessary for a Sprayberry student to P 8 E MO.E':
and got the job. The point T am driv- 1 have any previous experience in the field of Radio. You can Adlo
I eontme in Rindio T would prob- master the Course in your spure time. It will not interfere in ELECTRON)Cs
k N any way with your present duties. s
L e b i ta o Because 11 - I R . TELEVISIoN
1a written in langnage that the average A!on;r WB"'}?l ORI, "l‘rva\m'ng, you will receive Yy ammalt -
ayman can understand’ — ARCH Business Builders “!uch can bring you in a nice Dro
PLUMMER, JR.. Fort Meade, Md. | shortly after you begin my course.
{ Student Makes §15.00 to $20.00 | (
|' A Week in Sparc Time
“After starting your Course I begad 4
dolng minor radio setvice jé‘hs nndnl 3 DON T
want to say that I have been flooded PUT
flums = i pitin b
= want to say
your training has done t deal fi !
Your e king €1500 to $20.00 8 1 IT OFF!
;;:wkoh;osllm?k l'\mlei I-:'\-e';li 80, {1";1 ;;vol-‘ G h i - ' - =
t ha o my studies and finis et the r1acts
the Course,’—SANFORD J. CHI- . RADIO
COINE, Whittey, Ontario, Canada. about my train- @ gpRAYBERRY ACADEMY OF
g ing—now! Take F. L. Sprayberty Pres.
5 the first impor- g Box 500 TD
- tant step toward @ Pueblo, Colorado. EE of “HOW TO MAKE MONEY IN
— /-\) the money-mak- § DPlease rush mé’lf‘l?ONlé%p{\“d TELBVlSION.
S i ing future of your @ RADIO, ELE —F
dreams. All fea- @ Age
e sy § e
! explained in my s
O big, illusirated ‘l Addre Btate Loeenoeserintt
free book. Write B city Sty sl o e S L A SRTE 'é;;\.r;.-it;pe or paste on penny
for it at once. A Tear off this coupon, mail i
]

postcard.

BECOME A MONEY-MAKING RADIO SPECIALIST

RADIO-CRAFT for APRIL 1944
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IMPORTANT NOTICE!

We discourage offers to buy or sell
anything heyond the 0.P.A. ceiling
Diices. and will not knowlngly accept
such ads for the Sprague Trading Post.
Buyers and seliers please cooperate by
reporting infringements.

WANTED—R.C.P. No. 802 or similar
tester. Cash. J. W. Thompson, P. O
Box 167, Boston 18. Mass.

WANTED—Late model new or used
tube tester. Dick Wallace, Box 85,
Donuelly, Idaho.

WANTED - - Professional recording
eapt. & blank recording dises. De-
scribe fully. George Toney, Box 125,
New Kensington, Pa.

FOR SALE — Confidence Automatic
Model B tube tester with chart and
modernizing adapters. $20. Shirley
Ince, Route 1, Hiro, Texas.

WANTED RCA voltohmyst, Jr.,
working or otherwise: alse Rider’s
manuals 8 to 13 incl. Will buy or have
12" Utah PM apenker: a-c valtmeter
and ma. meter to trade. MeCullough
Radio Service, 3328 Kenwouwd
Ave.. Indianapolis 8, Tnd.

EQPT. FOR SALE—AerTran audio
transformers, deluxe st staye, input
No. 151, output No. 878, intermediate
No.. 710, equalizer No. 389. Also
AmerTran power transformers,
PF250 (450 V. 200 m.a.), ulso type
H-67; Choke coils, three No. 864, No.
709. No. 557: AmerTran resistunce
type No. 400. Robert lee. 337 Cuyler
Ave., Trenton 9, N.J.

WANTED FOR CASH-—-Good signal
Renerator & tube checker. Spt. Roy
Addis, 12th H.B. Proc. Hq., Lincoln
A.A.B., Lincoln, Nebr.

WANTED--Set of Rider's manuals.
Cash or will swap a Paterson PR10
us part payment. Kenneth M. Rude,
761 W. 101 St.. Los Angeles, Calif.

NEEDED URGENTLY —Tube check-
er and multitester. Describe fully.
Leroy P. Scnders, 1726 Oregon St.,
Berkeley 3, Catlif,

WANTED—Late model port. tube
tester having up to 117-V and neon
short test: also good d-e voltmeter
0-500 volts and a-c voltmeter 8.
Cash. Walt's Radio Service, 1801
RNlinois Ave., Lansing 6, Mich,

FOR SALE—Triplett all-wave radio
BEIViceT (comb. rignal generator and
V-O-M) A-1 condition. $25. Gene
Burton, Shep Springs, Tenn.

FOR SALE Oit SWAP—Limited sup-
ply W.E. 205-D & 264-C sound tubes,
new. Need n-c signal generator.
W. C. Brannon, 1214 Randelph, El
Paso, Texas.

RAG
o L

4
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gRGENTLY NEEDED --
0.
capacitor analyzer. Cash.
ley, Jr., Norfolk, Ark.

Superjqr
1230 signal generator, also good
W. M. Fin-

WANTED 16 ohm magnetic induc-
tion hi-fiddlity lateral cutting head
for direct acetate recordings. Cash.
E. A Wenzel, Saddle River Rd..
Monscy, N, Y.

WANTED FOR CASH--Rider chan-
alyst; Hickok signal generator No.
188X, good oscilloscope and condenser
checker. Jewel 'A. Larson, 123 So.
Washington Ave., Albert Lea, Minn.

WANTED FOR CASH---Hallicrafters
Sky Buddy or Sky Champion or
Echophone EC-1 in A-1 condition.
Pvt. Robert C. Lynch, Co. A—655—
T.D.T. Bn., Camp Hood, Texas.

WANTED—A good sig. generator,
new or used. Cash. James Billington,
General Delivery, Jewette City, Conn.

WANTED FQR CASH--Radio City
No. 309P tube tester, or Supreme
Neo. 5891 portable ditto in good A-1
condition. Otho J. Blue, 515 W.
Wright St., Pensacola, Fla.

FOR SALE —Second hand tubes:
35Z5GT: 125K7; 128Q7; 50L6GT;
25Z6GT; 9001: and 9002. Want
V-0-M or tube tester. Bill Wrocklage,
381 Main St., Hackensack, N. J.

WANTED—Communication receiver,
Hallicrafter or equivalent: Will trade
Clough-Brengle model O.M.A. R.F.
& A.F. with sweep motor for scope,
paying difference in cach. Wanted
for a shut-in. T. L. Lilex. 1600 Center
St., Owensboro, Ky.

WANTED—Rider's manurls vols. 6
W 12 inel. in good condition. also
one modern tube tester. Harry Du-
fore, Archer, Fla.

TUBES FOR S8ALE-Will sell one or
all of following at 665 off list. New
in _original eartons. various
makes: 1-—2R7; 4. 2A7: 4—2A3;
1—6ABG: 2—A6: 9—6A6; 2 -6AB6
. 4-—6B7: 2—6BRG ; 2- 6E7
3—607; 4—31; 3—01A; H—6F7; 5—
6L6; 6—6N6G; 5 6VIG: 2—12A5
1—12A7; 3-—~25A6G; 1—36; 4=-38:
T—389/44; 4=-50; 5—79: 3—89; 1
53: 2—381. Crawford Radio Service,
129 Colorado Ave.. Grand Junction,
Colo.

WANTED  Supreme multimeter No.
B43M or Precision series 832A or No.
834, Must be in A-1 condition. Wm.
Johnson, 1410 Harrison Ave., R.
Butte, Montana.

FOR SALESeveral used amplifiers

10 to 40 watts: 3 new und used eall

systems 10-station, some ysed V-0-M,

Need recorder, phono motors, use

tesl eqpt., mcters, ete. T. J. Davie,

%32 No. San Antonia St., San Mateo.
alif

WANTED FOR CASH- —Two 35Z5GT
tubes. Jaek Petrik, 2520 Country
Club, Omaha, Nebr.

Obviously, Sprague cannot assume any responsibility, or guarantee goods, services,

A FREE Buy-Exchange-Sell Service for Radio Men

WANTED Good modern tube check-
er. Describe fully, F. Williams, Box
23, Buena, Wash,

WANTED—Hnllicrafters Skytraveler
or equivalent. Condition unimportant.
Pvt. Monroe Reese. Training Group
58, Class 149, Keesler Field. Miss.

WANTED—P.A. system Begen.
Webster or S-C preferred, with 2
sbeakers  (Jensen preferred) to
mateh ; also a erystal or unidirec-
tional mike. Not less than 20 watts
output. F. G. Newell, 46 Chestnut
St., Marlboro, Mass.

FOR SALE--RCA-Rider chanalyst ;
Philco 077 signal generator; Dayrad
No. 50 output meter; Pioneer gene-
motor, 300 volt, 100 mill. Want for
cash: Hickok 510-X and 210-X and
1LAG or 1LC6; 11726 ; 117P7: 35A6:
128A7; 128K7. 1H6: 80: 85L6; and
36Z8 tubes. C. F. Carrick. 420 Sher-
man Ave., Couer D'Alene, Idahe.

TUBES FOR SALE as follows:

6—6D7; 3—34; 3 483, 1—485; 2—
48;: 2—49; 4- 6B4: 1—6RB7; I—6B5 ;
1-—6F7;: 3—6E6; 5- 6P7; 3--6G6;
2—6B8 ;. 3 6W7 99 3—627:
2—6A6; 1—81: 2-50; 2—10: 4
1276 ; 3—I1B4; 1— 1C6; 3--1A6; 3.

IF4; 2—12A5; 2—25A6; 2—31; 2

32; 4--12A7; 3—1A4; 2 3A7: 2

22; 1-—1H6, 1—1A6. Harry's Auto

(})’gyts. 128—2nd St. N.W., Barberton,
io.

FOR SALE—Brand new 35-watt am-
plifiers, Western Sound make, 2 mike
inputs, one phono. Want pick-ups
and phono motors. B & Sound
Systems, Two Rivers, Wise.

FOR SALE—Rider’s manuals nos. 2
to 10 incl. $60. Want Vol. 12 and any
std. make condenser tester. H. L.
Mills, 8006 Truxton Ave., Los An.
geles 43, Calif.

FOR SALE OR TRADE—One Green
flyer phono motor and 10" turn table,
$12 cash or will trade for recording
motor znd turn table. Also need 31
type tubes. Jas, F. Morgan. 811 Park
Ave., Anderson, Ind.

WANTED —All wave signal genera-
tor ; tube tester not more than 3 yrs,
old. Must be A.1 with instructions.
Qufice Mitchell, Brant Lake, N. Y,

WANTED Triplett V.0.M No.
1600E. Cash. Ray Blaney, 202 Troy
8t., Canton, Pa.

Send us your Sprague Trading
be glad to run it free as part of o
vice to the radio profession. WRIT

it te 50 words or less.

—YOUR OWN AD RUN FREE!—

t “Equipment for Sale” and “Wanted” rdver-
tisements of an emergency nature will receive first attention. Different
Trading Post ads appear regularly in
RADIO SERVICE-DEALER, SERVICE, RADIO NEWS and RADIO-
RAFT. Pleare do not specify any particular mogazine for your ad.
We'll run it in the first available issue that is going to press. Sprague,
of coursc, reserves the right to reject ads
not fit in with the apirit of this service.

“NOT A FAILURE IN
A MILLION”

SPRAGUE
“TC" TUBULARS

When there’s a by-pass capac-
itor job to do, do it with famous
Sprague TC Tohulars—and forget
it. They will not let you down!

We'll appreciate it if you ask
for them by name.

WANTED—Triplett No. 1176B teat-
er (also known as the NRJ set an-
alyzer). Paul H. Achterberg, Bur-
lington Hotel, Broken Bow, Nebr.

URGENTLY NITDED -— V-O-M in
good condition. Deacribe fully. Har-
old Denny, Portersville Road, Wash-
ington, Ind.

FOR SALE—Rack and panel 500-
watt transmitter ; two 60" ateel W.E.
racks on rollers: r-f and phone in
separate racks. Misc. xmitting tubes;
coils, hundreds of parts; condensers
and transformers ; extra chassis with
plate and grid condersers to handle
kw together with 450TL Eimac tube:
vibroplex ; type 22D Turner dynamic
mike with 15" cable. What do you
offer? E. S. Hillery, 23 East 1l1th
St.,, Bayonne, N, J.

TUBES FOR SALE--—60L6 and
36L6's. Write for details. Randall
McDonald, 506 N. Ward St., Benton,
1k

FOR SALE—Two ol¢d meters and
several de luxe A-F transformers,
Write for details. Wallace M, Ken-
nard, R.D. 2, Wilmington, Del.

FOR SALE OR TRADE— Hickok
4780 caPacity tester. brand new. Will
sell or trade for 12-volt tubes or new
table radio. Miller Electric Service,
Ellenville, N. Y.

Post advertinement today. We'll
ur special wartime adve='"-Ing ser-
E CAREFULLY OR PRINT. Hold

RADIO RETAILING-TODAY,

which, in our opinion, do

RADIO-CRAF
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SPRAGUE PRODUCTS CO., DEPT. RC44 North Adams, Mass,

SPRAGUE CONDENSERS
KOOLOHM RESISTORS

etc., which might be exchanged through the above advertisements’
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“THE BOSS IS POUTING BECAUSE
HOGARTH WON'T TRADE

s ECHOPHONE EC-1 '°%

ANYTHING WHATSOEVER™

o)
Echophone Model EC-1
(Mlustrated) a compact communications
seceiver with every necessary feature for
good reception. Covers from 550 kec. to
30 mc. on three bands. Electrical band-
spread on all bands. Beat frequency oscil-
{ator. Six tubes. Self-contained speaker.
Operates on 115-125 volts AC or DC.

RADIO-CRAFT for APRIL 1944 191
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ALL EYES ON MT. CARMEL!

What New Marvels these girls have seen! They're on the inspecting line at
the Meissner plantin Mt. Carmel, Illinois, source of numerous major war
departments in the electronics field.

ol R et i 1) ILLINOIS ELECTRONICS CENTER
safe distance, but there’s no hiding the fact that great

things are in the making here. HUMS WITH FUTURE PROMISE

Nearly everywhere you look these days — in America’s news-
papers or magazines — you're apt to find a glowing reference
to Mt. Carmel, or to the Meissner Manufacturing Company.
That'’s because the little Illinois city and its largest industry
are both in the forefront of important postwar thinking. Hub
of much of this activity is the Meissner laboratory, which
occupies an entire floor of the main office building. There are
so many closely guarded secrets here, in fact, that no phgtog-
rapher dares set tripod inside! e

Wide Range, High Gain
Here are the famous “big four'
benefits of Melssner: “Plastic’
L. F. Transformers: (1) wide range;
(2) high gain; (3) remarkable gta-
bility; (4) double tuhing: They're
particularly suitable for use in
small receivers, where spaceisat a
premium, yet euperior perform.
ance is required. Only 14 * square
x 2}4", yvet are not affected by
temperature, humidity or vibra-
tion. Complete with specially
served Litz wire and one-piece
molded plastic coil-form  and
trimmer base. Now ready for de-
livery, but order promptly

L R
FLong e M [LY LY/V m
Meissner's “Precision-EI": Long experience, plus “home town™ 5

enthusiasm for the jol?, have so astorlllished. yisitor's‘ that MANUFACTURING COMPANY « MT. CARMEL, ILL
they refer to Meissner's personnel as “precision-el,” And

Meissner's “precision-built” products prove the case!  ADVANCED ELECTRONIC RESEARCH AVD MANUFACT Uﬁﬁ"
392 RADIO-CRAFT for APRIL, 1944

e
Testing: These two men pack a world of electronics knowl-
edge behind youthful faces. They literally “grew up” in
the business — thanks to the fact that there are more
electronics technicians per thousand population in Mt.
Catmef than in any other city.
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The Nazis Are First

CRECY

The Germans during this war get there

first because they appropriaie ideas and
inventions made long ago by the Allies . . .

HUGO GERNSBACK

HIS does not make a pleasant-reading article,
because unfortunately, truth is forever unpleas-
ant, particularly when it strikes home.

Let us look at the record and see what we find. Since
the beginning of World War II, Nazi technicians have
uniformly exceiled the democratic countries in prac-
tically-all.of their major war devices. This includes the
entire range, beginning with submarines, airplanes, ar-
tillery, radio devites and other weapons.

It would seem that the Nazig have always had better
co-ordination of their technical bureaus than is the
case with the Allies; While it is true that the Germans
had a seven-year jump on the rest of the world, it is
equally true that all their surprise weapons and war
devices, with their superiority in war machines are not
new. Indeed, they are quite old, but the Germans have
shown courage and imagination in exploiting these old
ideas and then springing them as surprises on the Allies.

There comes to mind devices such as the Nazi mag-
netic mine. This idea is as old as the hills, and in one of
my publications over 20 years ago. we featured it. Nev-
ertheless, the Allies were caught flatfooted and many
of our ships with precious war cargoes were sunk before
the Allied degaussing device stopped the mischief. Next,
their “magnetic torpedo”—tvhich if it misses the mark
can be drawn to it by the magnetic effect of the ship—
is equally ancient, but again the Nazis used it first.

In aviation -America was woefully behind the Ger-
mans even as late as Pear]l Harbor. Our plane armament
was totally inadequate, and America—the land of the
airplane—really did not get anywhere until the middle
of 1942. We were at least five vears behind the Germans
in this respect.

In such a supposed prosaic war arm as artillery. Mr.
Hanson Baldwin, military expert of the New Yorlk Times,
late in February. of this vear states:

“The German 88-mm. and 170-mm. are two of the best
guns of the war..German heavy artillery was far ahead
of ours until’ forward-looking officers in the Army in-
sisted on pushing this development about a yvear ago; in
Italy the Germans probably still have an edge in heavy
artillery. The uge of their very light ‘Nebelwerfer.” or

L] (il llulﬂllx- IR L

six-barreled rocket gun, in the Italian mountain warfare
has proved ideal; it can be transported to mountain
positions because of its lightness, with more ease than a

our) 75-mm. or 105-mm., and it lays down a terrific
barrage—though with less precision accuracy. We have
nothing exactly to match it in [taly.”

I could go on giving many more examples on various
war devices, but from here on I will restrict my remarks
to radio only.

When last I visited Germany in 1932, [ wrote a com-
plete report on German Radio. At that time Germany
wus at least five vears behind the United States. as far
as radio development was concerned, as [ stated in
RaDIO-CRAFT at the time. On the advent of Hitler,
the situation changed rapidly and every péssible radio
device that could be mustered for war purposes Wwas
scanned carefully and thoroughly by the Nazis. The re-
sult is that today Germany is unquestionably first when
it comes to radio war applications. It is true that such
items as radio sets and transmitters have been frozen
and are perhaps a few years behind American receivers
and transmitters, but, nevertheless, in the opinion of all
who have seen and investigated the German apparatus,
even the most rabid critic had to admit that the Nazi
receivers and transmitters were excellently made, that
they were very rugged and well adapted for the work
they had to do. In certain points they excelled Allied de-
vices, )

But the maddening situation today is that when it
comes to radio controlled devices of every Kind, the
Nuzis are unquestionably first and ave at the moment
raising havoe wherever we come to grips with them.
Aud, sad to velate, in every case the Nazis have not in-
vented or diseovered anything new. Quite the contrary,
thev are making use of many American ideas, havinyg
appropriated them for their own purpose. The U. S.
Patent Office is bulging literally with thousands of 1deas
which are not made use of by our own War Department,
probably because they are American ideas—and the old
adage that “the prophet is not without honor, save in his
own country.” once more is true.

The Nuazi radio controlled {Continued on paye 436)

4] L]
u "

Radio Thirtp-Five Pears Ago

In Gernsback Publications

ROM the April, 1909, issne of MopErn

How to Mike a Wireless Control Relay,

Freneh \ireless Telegraph and Aero-

ELECTRICS | by H. 117, Secor. phone Devices.
Majorana Aerophotie Work, by A. C. How to Make a Revolving Condenser,
M(ltﬂo:lw'i‘ e ok B . el HUGO GERNSBACK hy A. IVard.
Cor?:-lspo»r?!pv:ng clepiioncs gty cr i At Founder “The Aerophone -\utomatic Signaling De-
To Supervise Wireless—first account of B b o=t e o vice, by Rene Homer.
government control of American wireless. R O e g 1819 Wircless Banqoet ( Account af the first
250-Watt Closed Core Transformer. by T O e lig29 radio banquet in history given in honor of
Carleton Haigis i SherlWan Crafl e igeer v= 200 Dr. Lee DeForest)
5 . . ireless merica ...... 8 . .
New Amateur Code. by Jolin N. Mali- : Condenser Phenoinena, by -C. €. Whit-
meister. iaker.
it Y Rt i W e T
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A-CBS camera_-man shoots a scene during one
of New York's regular television brosdcasts.

of those fortunate enough to own tele-

vision receivers in the New York arex,

now covered by three stations, WNBT
{NBC). WCBW (CBS) and \W2X\\WV
(DuMont). These stations alternate their
programs to give the television fans seven-
night service.

Live shows, films, special subjects, and
animated cartoons are part of the program.
Pickups of local news and sports cvents
are not uncommon. and advertising is of
course assured a place on the program. A
number of interesting “animated cartoon”
feats are performed in the latter field and
advertising even has a puppet show on the
air.

Part of the service enjoved by residents
of the mcetropolitan area is shared by fans
in castern Pennsylvania and southern New
Jersey, who receive from Philadelphia the
broadcasts of special évents picked up from
New York by Philco. G Electric

TELEVISION every night is the lot

General
also picks up a number of programs by re-
fay fromt New York to help out its local
programs in the Albany-Schenectady area.
where a television service provides live
shows, film and advertising.

Besides bringing entertainment to  the
present owners of television sets, these pro-
grams are of great value in developing the
teclmique of post-war television, and should
-shorten the time required to get on the air
with universal television after the cessa-
tion of hostilities makes manufacture of
transmitters and receivers possible.

394
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Items 1 ﬂterestz'ng

portant part in post-war education,

according to a statement made b

George Jennings, acting director of the
Radio Council of Chicago Public Schools,
last month. The Radio Council operates
WBEZ, used for FM classroom broadcast-
ing in Chicago schools.

Plans have been made to link \WBEZ
with WTUC, of the University of Illinois,
and usc the combined stations in a net-
work covering large parts of the states of
Hlinois, Michigan, Ohio, Indiana and
others.

Tlie Radio Council of the Chicago Public
Schools has pioncered in classroom broad-
casting and is now usme 1M broadcasts
for classroom listening. Progress has been
excellent, according to Mr Jennings, who
says

“Station \VBEZ has not yet operated
a full school year, aiid only 2 very sinall
percentage of our schools are equipped with
FM vreccivers; but we expect, as it was
with standard radio hroadcasting, that
there will come a time when every school
in Chicago will have at Icast one F)M re.
ceiver. Our experience has shown that
if the programs and service are available,
the schools will make arrangement to re-
ceive them in the classroom.”

- ]
REVOLUTIONARY changes in clec-

FM BROADCASTS will play an imn-

tronic and radio practices will come

as a result of revealing the closely

guarded data of American rescarch
at the end of the war, according to the re-
cently issued amwal report of the FCC.
War-inspired experiments have not only
developed new ways of doing things. but
new things to do, the very nature of which
must at present remam a secret.

The commission revealed that one ex-
panded educational iustitution in particular
employs several hundred engineers and
physicists whose functions are to develop
and perfect radio detecting and ranging,
now referred to as Radar.

The government is sponsoring fundamen-
tal investigation through its channel, the
National Defense Rescarelr Conunittee.

The commission also pointed out rhat
the radio detecting department. FCC's larg-
est unit. protected the radio channels from
enemy hands by maintaining a constant pa-
trol of the ether, checked 3.960 cases of sus-
pected illegal trunsmissions, furnished di
rection-finding service for more than 300
aircraft. incfuding military plans and dis-
covered sourees of interference to commer
cial and military services.

o
CHICAGO will have a 40.000-watt

television station early in the post-

war period if plans of one of the citv’s

largest broadcasters go through. Or-
ders for the transmitter and elaborate studio
equipment for telecasting—which will cost
more than a quarter million dollars—have
been placed with General Electric for deliv-
ery immediately after the war.

RADIO-CRAFT
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of electron tubes, is now so valuable

that it 1s being flown to the United

States from Brazil, where it is pro-
duced in abundance, according to a Chicago
report last month. It comes here in the
form of a rich ore, tantalite, and is refined
i this country.,

Used ‘'in grids and plates as well as in
certain tube hlaments, tantalhum has a very
high melting point as well as the valuable
properiy of “"cleaning up” the atmosphere
inside a tube. Instcad of ecmitting gases
when hot, it actually absorbs those which
may exist in the tube, thus improving the
vacuum as time goes on.

Tantalum has a number oi other impor-
tant uses, being used in making cutting
steels, for surgical purposes and on clec-
trical contacts, as well as in'optics, where a
minute amount of the metal in glass in-
creases the refractory power of lenses.

[ )
ANNOUNCEMENT was made last

TA NTALUM, important constituent

month by RCA oi the development

of two new high power triodes, RCA-

. a water-caoled tvpe, and - the

RCA-9C22, a forced-air-caoled type. Both

are recommmended for use in the Class B

modulatar stage and. in-the plate modulated

Class'C final amplitier stage of high-power

transmitters, Also they can be used in indus-

trial R.I". heating applications when high
power is required.

The new tubes may be nsed at maxinium
ratings at frequencies as high as 5 me and
with reduced ratings up to 25.me. A fea.
ture of these types is the metal header which
makes possible short internal connections
hetween filament and: filament terminals.
In addition the grid is mounted directly
on the header, the flange of which serves
as the grid terminal. This provides an ex-
tremnely short, heavy-current, low-induc-
tance path to the grid. A pair of either
tvpe has ample power-celivering ability
for the final stage of a 50 Kw. high-level-
modulated broadcast transmitter.

OMEN at the controls o broad-
WCast studios will become increasingly
numerous. The -first group to be
trained as a unit was graduated last
month, after undergoing a nine wwecks
course of studio control and management.
The course was sponsored by the Natjon-
al Associatidn of Broadcasters, as n means
of obhtaining replacements for the large
nunibers of men lost to the armed forces
and vital war industry. The trainees have
shown excellent adaptability and interest
and there is cvery reason to helieve they
will handle their work at least as well as
their predecessors, belicve those responsi-
hle for the project.

All the New York networks co-operated
mn the project, lending instructors from their
engineering staffs to train the controlettes,
and providing facilities and apparatus for
the classes,

APRRIL,
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Monthly

to the Technicians

Review

ions at Lake Worth, Florida, and

New York City, vespectively, are

back on the air to handle trafhic with
ships at sea, according to a release issued
by RCA last month,

In addition -to handling commercial mes-
sage traffic, subject to approval of the U. S.
censor, the two stations will stand continu-
ous watch of 24 hours a day on the inter-
national distress signal frequency, thereby
enhancing the safety of men and ships.

Before the war, Radiomarine operated 15
coastal land stations for marine communi
cations along the Atlantic, Gulf and Pacific
Coasts, the Great Lakes and the Mississippi
River. By January, 1943, all of thesc sta-
tions, except those on the Great Lakes and
the Mississippi River, were closed volun-
tarily by the company, because of the
shortage of manpower and in order to con-

serve material.
A Shouse, vice-president of the Crosley
Corparation, last month.

Just back from London, where he had
becn acting as consu‘tant to the OWI, the
manager of WLW-\WSAI said:

“We in this country are evidently still
complete neophytes in the use of potentiali-
ties of radio as an iustrument for inte-
grating the people of different nations ina
common bond of understanding if not, in
every case, of sympathy.”

Explaining that from the British Tsles
it is possible to reach all of Europe
through standard broadcasting, le said he
did not believe “it will ever be possible for
the U. S. to do as effective a job in Europe
by wmeans of shortwave™ as the British can
do by standard-band transmitters.

“T might venture the assumption,” he
stated, “that therc is today. in the south-
ern half of the British Isle. the greatest
concentration of Dbroadeasting transmitting
equipment in the world.

“Whether as a nation we like to admit
it or not. or whether we like to think of it
or not. Europe after the war will still be
a tremendously important part of any plan
of world economy . . . It will, for many
years, he an important thing that the Amer-
ican philosophy and American thinking
about the world of tomorrow be kept crys-
tal clear in the minds of the hundreds of
millions of people on the Continent.”

L ]
RADlO CLUB of Amcrica officers

WOE AND WNY, Radiomarine sta-

o
STRONGER radio voice in post-war

Furope was urged by James D.

for 1944, announced last month, in-

clude the following: President, FF. L.

Klingenschmitt; Vice-President, J. J.
Stantley; Treasurer, Milton B. Sleeper;
Recording Secretary, J. H. Bose (engineer
affiliated with Major E. H. Armstrong at
Columbia).

The club, which was founded "in 1909,
has just finished a successful year and has
made arrangements to hear a number of ex-
cellent technical papers during the com-
ing one.
RADIO-CRAFT for
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nine ircues long and  three-quarters

inch wid~. was dropped by German

plancs on southeast England late last
February.

Calted “Butterers” hy the English, these
strips of paper-backed tinfoil. when released
from planes at great height, flutter slowly
towards the earth. It takes quite a while
for them to reach the ground, where they
were picked up by surprised and puzzied
Englishmen.

The scheme, obviously, is to mislead the
radio loeators—the equivalent 10 Radar
England. The strips being metallic, and
being dropped in quantity, naturally reflect
the radio waves. and thus tend to confuse
the radar opecrators. Readings of the in-
strumients, therefore, mislead the radar
operators hecause the readings now appear
as if a larpe force of airplanes were ap-
proaching. Thus a larger fighter airplane
force will obviously be drawn to locations
where they are not needed at all,

Incidentally, the trick is not original with
the Germans, as according to The New
YVork Times the Royal Air Force tried this
device in attacks on encmy targets. The
dispatch also stated that the Germans had
iricd the same trick n previous attacks
on Britain.

"I" INFOIL, in thousands of strips about

to the problem of shortages in the
enginecring staff of Sylvania Elec-
tric Products at Emporium, Penna.
When the shortae of engineers became
so acutc as to threaten breakdowns, both
of the overworked engineers and the pro-
duction schedules for which they were re-
sponsible. the department undertook a sur-
vey of the working record of hundreds of
girls in production jobs.
Those girls who combined high edu-
cational qualifications with excellent pro-

“SYLVANlETTES" are the answer

"Engineering Assist.
ants” is the more pro-
saic  title of these
young ladies who have
graduated from the
workbench to the in-
strument table to re-
lieve the shortage of
trained technical man-
power in their plant.
Management says they
will become a perma-
nent feature of the fu-
ture factory set-up.

1944
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LECTRONIC train communication
E systems may help to make train

wrecks a thing of the past, think of-

ficials of the Pennsylvania railroad.
A train telephone which will permit com
munication with moving trains, between
trains and between ihe locomotive and
caboose of long ireights, was installed last
month on the railroad’s Belvidere-Delaware
branch, running north from Trenton, New
Jersey.

The carricr current system is used. This
avoids the drawbacks of straight radio,
which might result in instructions being
picked up by trains other than the one to
which they were directed (as has happened
to police radio). The carrier signals jump
the distance from the rails or telegraph
wires to the train receivers with no diminu-
tion in strength.

Althongh the idea is old, and experiments
along this line have heen made in the past,
this is the first time wireless train com-
munication has been tried in such complete
form. and railroad men are watching the
atiempt with great interest.

®
“O UTSTANDING' is thie term ap-

plicd 1o radio’s contribution to the

\War Bond Drive recently conclud-

ed, by members of the Treasury
and OWL.

According to T. R. Gambhle, “Radio’s
contribution has been without measure”
while P. H. Cohen of OV, was respon-
sible for the term “outstanding.”

Ingennity of presentation. as well as
free offering of station time, was a sig-
nificant factor in the industry's success i
forwardig the Fourth War Loan. Pro-
grams varied from tie-ins with fresh-to-
the-minute news from the battle front to
such special features as the well-known
Night Clubs for Vietory and the Boy
Scout's Mop-Up over NBC.

duction records, plus good recommenda-
tions from the supervisors, were started
out as Engineering Assistants. At tlie end
of six months, the experiment has proven
itself to be thoroughly justified, and the
“Sylvaniettes” are now a permanent fea-
ture of the engineering staff.

“Most certainly the girls will he con-
tined as assistants to the engineers,” states
\W. Jones, manager of the Comimercial En-
gincering department of the plant. “They
have amply proved their worth, and have
contributed perhaps as much as thirty per
cent improvement in the department.”
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I—Raysonde receiver and automatic recorder.
2—The sky-geing weather broadcast station.
3—Ready to go, with balloon and parachute,

RAYSONDE-SKY RADIO

A Transmitter which Broadcasts from

weather, they have tried in vain to do
something about it. At present, jt
seems that the day when man will be
able to control the weather is still far, far
away, so it would appear that the next hest
thing is to try to predict what the weather
will be so that they can plan their lives ac-
cordingly.
Weather forecasting did not become a
science until the invention of the telegraph
provided a means whereby men in different

*Chief Engincer,
Abfation Corp.

SINCE men first started to notice the

Friez Instrument Divislon, Bendix
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Chart above is an actual record of a flight.
Marks along the right edge are made by the
reference frequency, described in the text.
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By VERNON D. HAUCK*

parts of the world could quickly assemble
mfor:mation on current weather conditions
in widely separated localities.

As the science of weather forecasting de-
veloped, the meteorologists found that the
earth’s weather was determined to a large
extent by the activity of large masses of
air, several miles in thickness, moving over
the surface of the earth. The way in which
these masses interacted with each other
seemed to be a major factor in determining
the weather at a locality and the future
weather at other localities in the paths of
the air masses.

This made it necessary to locate and keep
track of the air masses, which, while all
weather observations were being taken at
ground levels, was very difficult. Soundings
in the upper air were indicated.

Early attempts to probe the region of the
air masses (the troposphere) included send-
ing recording instruments into the air on
free balloons, sending recording instruments
into the air on kites, or witl the advent of
the airplane, attaching the instruments to
airplanes in flight.

The development of the Raysonde, by en-

gineers of the Friez Instrument division of

Bendix Avijation Corporation, provided a
practical and relatively inexpensive means
of probing the air masses int such a manner
that the results were available almost imme-
diately. The word Raysonde is a contrac-
tion of radiosonde which .means literally,
sounding by radio.

OBSERVATORY OF THE AIR

A complete weather obscrvatory and bat-
tery operated broadcast station, the Ray-
sonde is contained in a small cardboard hox,
about 4 x 8 x 9 inches, and weighs about
28 1bs. It operates continuously as long
as the battery holds out, and makes con-
tinuous observations of pressure, tempera-
ture and humidity, communicating this in-
formation by radio to the receiving sta-
tion.

RADIO-CRAFT
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the Stratosphere

It is carried aloft by a gas-filled rubber
balloon, about 6 feet in diameter, transmit-
ting information about the weather it en-
counters during its journey, until the bal-
loon bursts due to the decreased pressure.
It then descends to earth supported by a
parachute, where it may be recovered for
re-use or salvage.

Here’s how it works: The transmitter is
a small 1-tube affair (Photo 2) using a 3A5
tube (duotriode) connected as shown in
Fig. 2. One triode section is connected as‘a
72 Mc. R.F. oscillator which sends a con-
unnous wave signal through the antenna, to
which it is inductively coupled. The othe:
triode section is connected as a 1 Mc, R.F.
oscillator, with grid bias resistance high
enough so that intermittent operation .re-
sults, 1.e., it will oscillate, drawing grid cur-
rent, until the R.C. grid circuit accumulates
a negative charge high enough to block the
oscillations in the tube. At this point, the
tube ceases its oscillations and allows the
charge on the grid condenser to leak off
through the grid bias resistance. The two
triode "sections are connected so that each
time the 1 Mc. oscillator starts to oscillate,
it causes the 72 Mc, oscillator to stop oscil-
lating momentarily. Thus, the antenna will
receive a 72 Mec. carrier wave periodically
interrupted with the same § requency that the
1 Mec. oscillator is interrupted. In practice,
this interruption rate is made to vary from
5 c.p.s. to 200 £.p.s., so that the carrier in-
terruption is equivalent to 100% modulation
with a square andio wave of 5 to 200 c.p.s.

The frequency can be varied by changing
the grid resistance of the modulating oscil-
lator. Hence, if the weather conditions we
are trying to measure can he made to pro-
duce changes in resistance, the f requency of
modulation can be taken as an indication of
the magnitude of the weather element.

THE METEOROLOGICAL UNITS

In the case of temperature, it is only nec-
€ssary ta use an ordinary resistor with a
high temperature coefficient in order to pro-
duce this effect. In order to keep its ther-
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mal inertia 16 a minimum, so that it can
follow rapid changes in temperature, it is
sometimes built in the form of a small
glass capillary tube filled with a special
clectrolyte having a high negative tempera-
ture coeflicient of resistance. The resistor
illustrated is a special conposition resistor.

The humidity sensitive element is an in-
genious mechanically variable resistor, ac-
tuated by several strands of blond human
hair. The hair expands and contracts with
changes in humidity, varying the resistance
of the resistor element. This element is now
being replaced by a newly developed elec-
tric hvgrometer, which consists of a strip
of plastic material coated with hygroscopic
solution, so that the resistance across any
two points on the strip is a function oi the
humidity to which it is exposed. The illus-
trations are of a Raysonde using this new
humidity unit.

The pressure unit is the heart of the de-
vice. It consists of a pressure operated
switch which alternately switches the tem
perature and humidity units inte the mod-
ulating oscillator grid circuit. This unit is
illustrated in Fig. 3. It is composed of an
aneroid barometer diaphragm, arranged so
as to push an arm across a counnnator. The
commutator- is made up of a series of silver
segments separated by ‘insulating segments.
1t is hooked up to the temperature and hu
midity units so that when the arm is on an
insulating segtient, the temperaiure unit is
connected into the grid circuit. and wher
the arm is on a conducting seument, the
circuit is completed to a-small SPDT rela
which connects the humidity unit into the
grid circuit.

Thus. as the Ravsonde rises through the
air, the aneroid diaphragm expands, moving
the arm over the commutator in one direc-
tion. Each time the arm passes Irom an

Fig. 2, schematic below—Diagram of the transmitter and its measuring devices.

Fig. 3, right—A view of the fransmitter and the pressure unit which operates it.

Above—Humidity recorder and
special resistor-thermometer.
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insulating scgment to a conducting scg-
ment, or vice versa, the modulating fre-
quency undergoes an abrupt change. Thus
it is possible, by counting the number of
changes, to deduce the contact on which the
arm is resting at any time and hence, know-
ing the calibration of the pressute unit. what
the pressure is at that point in its flight.

To aid in identifying the contacts, cvery

fth conducting segment is made twice as
thick as the others and is connected to a
fixed resistor. This produces a frequency
of approximately 190 c.p.s., which is known
as the "reference irequency.” This reference
frequency is also useful in keeping track
of any shifts in audio frequency caused by
low temperatures and changing lhattery
voltages. |f the reference frequency is ob-
served to drift slightly, it is known that the
temperature and humidity frequencies have
also shifted from their correct values by a
proportionate amount, and can thus be cor-
rected accordingly.

The equipment necessary lo receive Sig-
nals from the Ravsonde is shown in Photo
1. It tonsists of a vertical center-fed dipole
antenna, a superregenerative receiver, a ire
quency meter in which the modulation fre-
quency is converted into a iueter indication
and a photo-clectrictype recorder in whiclr
the meter indication is recorded on a moving
¢hiart,

WEATHER RECORD FROM THE SKY

\ typical record taken during an actual
flight is illustrated in the chart on opposite
page. Two complete graphs are automatically
drawn, showing the variation of tempera-
ture and humidity against altitude, The alti
tude at any point can be iound by counting
the number of times the reference signal
was printed and cousulting the calibration
curve of the pressure unit. Note the sensi-
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tive response of the humidity element which
immediately registers a trausition from a
dry air mass to a moist one and vice versa.

It is irom hundreds of records such as
this, taken at widely scattered points on the
earth’s surface that meteorologists can keep
track of the earth’s air and its condition.

The height to swhich the Ravsonde will
rise before the balioon breaks will vary from
8 to 12 miles. usually in about an hour to an
hour and a half.

During this time, it may be carried a
great distance iu a horizontal direction. Dur-
ing the swumer, when the winds aloit are
relatively weak, and vertical motions are
predominant, the Raysoude will rise aimost
vertically, and may fall 10 or 20 miles from
the point of release. During the winter, how-
ever, when horizontal motions of the air
are predominant, the Raysonde may travel
100 or 150 miles before lalling.

The Raysoude bears a prominent label
on the hox, offering a reward to the finder
for returning it t~ the owner. The number
of halloons whicl, are so returned depends. on
the location of the poiit of release, and the
type of country in the direction of the pre-
vailing winds. The greatest percentage of
returns are obtaitied from <cultivated farm-
land and pastures,-the least percentage Hron
[ocations where: mountains or water le
ahead. In the former mstance. returns. may
run as high as 90% of the total number re-
leased, in the latter, as low as 5%. On ac-
count of the prevailing westerly winds over
the United States, returns {rom stations
along the Atlantic Coast are poor, most
flights ending up in the ocean. Pacific Coast
stations likewise have a puor percentage

of returns because of tl:e mountaius to the
east. On the other hand, stations in Nebras-
ka, [llinois, Missouri, etc., enjoy a consist<
ently high percentage of returns.

L-104
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go a complete change.

How this great invention came about and how
electronic interests forms an equally astonishin

HAT may turn out to be the greatest radio-electronic development since Marconi, is
Wthe subject of this revolutionary article. The Radium-

radio-electronic tube, which uses no batteries or outsid
asfonishing and so far-reaching in its import, that all of

Radio Receiver, with its cold
e current of any kind, is so
our radio receivers will soon under-

the inventor was persecuted by the large radio-
g adjunct to the annals of radio history.

RADIO-CRAFT therefore is not only proud in presenting the story of this amazing invention =
but also in exposing the nefarious work perpetrated by the powerful interests who conspired =
to block the Radium-Radio Receiver. It is certain that in so doing, RADIO-CRAFT has rendered &
a signal service to the public at large. The receiver will be made aofter the war. z

St T AU AT IR e L

RADIUM-RADIO RECEIVER

radio means, as far as our radio tubes

and radio sets are concerned, were noth-

ing but clumsy malteshifts and that much
better radio devices could be evolved in
bringing radio programs to the' masses.

Our radio sets and radio tubes have al-
'ways suffered from too great a complexity,
which necessarily increases the cost of the
final receiver to such a degree that it often
could not be acquired by the man of very
moderate means. It had always been my
dream some day to produce a radio that
would have EVERYTHING and that
could be sold for less than $10.00, yet be
a really first-class set. If such a set were
mass-produced, millions could probably be
marketed for $5.00. These cousiderations
were in my mind ever since the crystal
set days.

Then we had a radio sct without any bat-
teries whatsoever, It didn’t consume cur-

|T has always struck me that our present

By MOHAMMED ULYSSES FIPS

rent from the lighting mains and it could
be easily transported and used anywhere. It
did not have resistors and a multiplicity
of condensers—electrolytic and otherwise.
It was small and it was cheap. Best of all,
the reception was also crystal clear. But
with the coming of the vacuum tube radio
set everything was changed and the entire
radio industry followed blindly in a groove
in which it has been ever since.

THE COLD RADIUM.RADIO TUBE
Scveral years ago I started work on my
Radiwm-Radia Tube—an electronic tube
which requires no batteries of any kind.
After the first few tubes had been con
structed, I was encouraged a great deal,
so much so that I finally evolved the
revolutionary tube which is described in

this article. Shorn of all technical language,
the new cold Radium-Radio electronic tube
makes use of radium for its electronic emis-
sion, This is not a new thought but is as
old as radio itself, but up to now no such
tube could be constructed because radium:
emanates botl positive and negative emis-
sion, making such a tube useless. I then
conceived the idea of using a magnet inside
of the tube, using one pole of the magmnet
as a plate. Now radium, as we all know,
emits two kinds of rays—the so-called
Alpha and Beta rays. Both are deflected
by an_ordinary magnet but, fortunately, in
opposite directions. Thus, by making the
plate, or cathode, one pole of the magnet, I
can utilize the Beta rays which in reality
are ordinary electrons, just as they occur
in a standard vacuum tube. Then I can
utilize the Alpha rays on the other end of
the magnet. I use these Alpha rays in con-
junction with the well known “multiplier”

A photograph of the perfected Radium-Radio set. (1) The new radium currentless radio tube. {2} Tuned reeds to operate the radio

alarm. {3} Electronic memory control to eliminate ad plugs. (4) lron dust core tuning inductance.. (5] Radio alarm. {6) Low and
high volume knob. {7) Switch to cut in or cut out objectionable radio advertising plugs.
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RADIUM,RADIO TUBE RA-RA 4-1

ADIUM-OPERATED - tadio tubes have
been suggested sihce the earliest days
of the industry. ‘One great obstacle has
hitherto pravented the use of radium for
the job. While a cathode surface coated
with radium {or a radium compound)
would emit elactrons, and while that emis-
sion would last for centuries, producing
a tube with a fantastically long life, the
hitch is that radium emits both positive
and negative particles. Thus the anode
would remain at the same potential a3
the cathode, and there could be no ex-
ternal flow of current.
The method used to solve this problem
in the Radium-Radio (Ra-Ra) tube is sim-
plicity itself, the only surprising thing

RA-RA 4-1 TUBE

Sensitivity
Controi

AYVVY

IE

about it is that someone has not stumbled
on it earlier. The alphs and beta rays of
radium are deflected by an ordinary mag-
net, but in opposite directions. The anode
of the Ra-Ra is a magnet. (See diagram.)
The pole nearest the cathode is so shaped
that the beta rays, which are ordinary

INPUT

clectrons, are deflectad to the first of

MULTIPLIER
VANES

or electrons emanating from the cathode.
lead from the magnet-anode s
brought out to the extarnal high-voltage
terminal of the tube. This is also connected
through a resistor to the multiplier bank.
The latter is tonstructed according to
standard multiplier practice, resistors in-
side the tube maintaining. each multiplier
cathode-plate at a suitable voltage below
the next one abova it, etc. The lead from
lowest-voltage mulﬁrl er plate is returned
to the emitter, which is also grounded. A
variable resistor across the entire multi-
plier bank controls emission and acts
as a volume control when the tube is used
in radio reception.
The final collector
magnet-anode throu
may be a loud-tpeaker,
ing device. .
Magnetic shields, which asslst in con-
teolling and focusing the flow of elec-
trons ?ro fate to plate, are not shown,
as they would unnecessarily complicate the
schematic and drawings.
Under test, the Ra-Ra #-{ worked wall
from ) cycle to 300 megacycles. The elec-

t
1

is returned to the
h the load, which
relay ‘or indicat-

the multiplier plates which form an essen-
tial part of the tube. The alpha rays are
bent very slightly .in the opposite direction, and
impinge on the pole-piece, or anods, giving it an
extremaely high pq‘ifivt charge.

Emission of beta reys is controlled by the qrid,
which for electron-optical reasons is shaped like the

grid of a thyratron. Means may be provided for
keeping it negative with respect to the cathode. This
tends +o accelerate the paositive alpha particles,
and permits raising the anade to a higher potentiaf,

trode spacing of the tubes so far com-
. structed hes been adapted to work at
audie and low radio frequencies, and there is tiftie
doubt that tubes designed for the work wi o8k |-
late #ar into the UHF region. .
S. H. MANN.
Ra-Ra Development

Enginesr in Charge,

device and thus increase the electrical
energy obtained from the radium to operate
the tube.

Above 1 have given iull technical
data showing how a workable tube, which
requires no outside clectric currents of any
kind, 1s constructed.

Best and .most important of al, the
theoretical lifc of the Radium-Radio Tube
is as long as the lifé of radium—2500 years.
There. behig mothing to burn out, nothing
used up exdept the infinitesimally small
amount of tadium, the tube for all prac-
tical purposes.‘will be everlasting. I have
had tubes of this-type in constant operation
for over two-vears and they keep on work-
ing unintérruptedly, without any attention
of any kind, day and night, month after
month.

The reader may ask: “By using radium
in the cold Radium-Radio Tube. does this
not make such a tube very expensive?” The
answer is “no.” Radium has come down
in price until now it only costs $25000 per
gram, where originally it cost $150,000 per
gram; but in my tube I only use the merest
speck of radium, so little, in fact, that only
about 30c worth is put into one tube,

But ‘I was not satisfied just to revolu-
tionize the radio tubc and all that goes
with it—1 wanted a radio set that would be
a fit companion to this remnarkable tube.
After I had constructed a number of them,

while not affecting the control of the beta rays,
i i
o 5
4 -
)
¥ i
i
i - 6

The above illustration shows an idealized view

of the new tube. (1, 3) Reflecting parfs of the

magnet, (2] Lead container with radium. (4]

Grid. {5) Reflecting vanes. (6] Glass vane

supports. For clarity’s sake, the resistors have
not been shown in our illustration.

it was found that the sensitivity as well, as
the power of these tubes was unbelievably
great, so great, in fact, that for the average
home-radio set, I require only a solitary
tube. Indeed, one tube is so potwerful an its
output, due to its terrific clegtronic cmission,
that instead of using a volume control, on
the speaker, | had to use what [ call, a
sgoheme throtile” The power of the.tube,
in other words, is so great that if; the.en-
tire power of the single tube were: turngd
loose into the loud-speaker, it.-would. shat-
ter it and burn out the field windings. Ker
this reason, for the first time in..a radio
set, it was necessary to incorporate:,small
fuses in the speaker circuit to.pretect it!

Another new and quite revolutipnary
point of this set is that it is never turned
off. Having no batteries or no electric cur-
remt to save, it is therefore unnecessary te
turn the set off completely. The volume
throttle is constructed in such a manner
that when you turn it to “low,” the re-
ceiver will operate at a mere whisper.

You may ask: *Why do this? Why not
turn the set off entirely?” The answer is
very simple. Radio engineers for many
years have tried to find means to keep a
set turned on at a low volume, then when
important news came over the radio set,
it could be turned up automatically, so that
the owner would get the urgent broadcast

(Contined on page 434)
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A simplified diagram of the new radium.radio set. At the left we see the iron dust core tuning inductances and how they are comnected with

the RA-RA 4-} tube. Also of interest ore the tuned reeds which are ensrgized by special gongs or whistles from the
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HE present war has shown that large

capital ships rarely fight it out with

other capital ships. The huge monster

battleships are usually held in reserve,
wherever possible for the balance of sea-
power; they engage the shores of the en-
emy. rarely. 1f they de, they must make
sure that there is a sufficient air umbrella
to protect them from enemy aircraft.

No longer are large battleships safe near
the enemy shore. The sinking of the two
English battleships—The Prince of Wales
and the Repulse—proved this sufficiently off
the coast of Malaya. These two battleships,
not havirlg an aircraft umbrella, were quick-
ly sunk by Japanese torpedo planes. Like-
wise, the Italian capital ships, when sti'l
under the Axis rule, stayed safely in their
harbors and did not venture forth to give
battle to the English and American Navies,

Air power has changed naval tactics con-
siderably, and even if one country has an
overwhelming superiority in naval equip-
ment, this does not make for an automatic
or certain victory, as would have been the
casc before the advent of air power. Today,
when one naval unit attacks another, a
handful of airplanes equipped with tor-
pedoes can raise fearful havoc with the
opponent’s fleet. For this reason, it is safe
to predict that future decisive naval battles
will be fought without the two fleets even
glimpsing cach other. This has already

400

RADIO MOTOR-TORPEDOES

By HUGO GERNSBACK

been shown by our own engagements in the
South Pacific with parts of the Japanese
fleet, and the tendency will increase’ from
now on. Whenever we are attacking a Jap-
anese fleet, it will be from a safe distance
anywhere from 100 to 150 miles away. Our
Air Force will Lear the brunt of the pre-
liminary fighting. We will try to sink or
damage-as many of the Japanese naval units
as we possibly can from the air, before our
capital ships close in for the kill.

e e o
= | ONG distance torpedoes, which are
combined with a type of motorboat
= craft and which are controlled by radio
= from airplanes, form the substance of
= ‘this article.
- These radio super-torpedoes have
- enough fuel to travel over a distance :
- of several hundred miles in the open -

sea. Their speed is sufficiently great :

and the radio control is such that they =

become difficult targets for the enemy. -
TR L RS e i

LI

Tt

i

The present day aerial torpedo, launched
from an airplane against an enemy vessel
is a formidable weapon, but if the oppos-
ing force possesses sufficient air-power—
that is, fighting planes—it can then down
the torpedo plane or planes, so that the lat-
ter never get a chance to come necar the
enemy flcet.

RADIO-CRAFT
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We need, therefére, something better,
and the means which are deseribed here
seem to fill that need. ’ 4

As is well known, the ordinary torpedo
usually is powered by compressed air. It
only runs for a few thousand yards at the
most, then if it does not strike its tar-
get, it automatically sinks before it is cap-
tured by the enemy, or does damage to its
own fleet. What then is needed is a long
distance torpedo which can travel, if neces-
sary, 100 miles towards the enemy, then if
no strike is made, it can return to its own
fleet with full safety to the latter. For
this purpose, we require not an ordinary
torpedo, but rather a sea-going motor speed-
boat combined with a torpedo as shown in
our illustrations. In the forward part of
the boat is the war-head carrying several
thousand pounds of high explosives, simi-
lar to those in regulation. torpedoes. The
device therefore is nothing but a.super-
torpedo, which instead of using com-
pressed air (or electric batteries, as some
types now use) has powerful, standard
motorboat engines. There is also sufficient
fuel aboard so that the craft can run up
to a distance of 200 miles, if necessary.

Like a regulation torpedo, this motor-
torpedo carries no one aboard the craft.
But here the similarity ends. The usual
torpedo is launched on.its course and then
by means of its gyroscope and other elec-
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tric_devices, it speeds toward the cnemy
craft which it usually sinks, or heavily
damages., on impact with it. The radio-
controlled motor-torpedo also has its share
of antomatic devices, but, most important,
its radio “brain” which does the steering
has the latest possible refinements, so that
it not only can be made Lo veer from right
to left, but it can suddenly swerve almost
at right angles, cut fignre eights, run
around in circles, ete. In practice this radio
super-torpedo would work out somewhat as
follows:

The motor torpedoes are carried on any
suitable naval craft of the fleet. \Vhen ready
for battle, they are lowered into the water,
the engine is started and. after short pre-
liminary tests, the craft is sent on its way
in the general direction of the enemy. At
the moment the otor-torpedo is started. an
airplane which has on hoard the radio con
trol which is to guide 1t, also takes off
from its carrier, or is catapulted from its
mother battleship. The torpedo is painted
in such a colpr that it is casily visible from
aloft. Note that this particular torpedo does
not submerge entirely as does the regula-
tion type. There is, however, very little of
its upper structure visible and it runs almost
awash., Most prominent is its antemna over
which it receives the impulses from. the
gniding contrul plane.

The radio operator on hoard the radio-
control airplane has in front of him a key-
board and the other radio transmission de-
vices making it comparatively simple to
steef the radio moter-torpedo from above.
These radio controlled war engines are fast
craft, running over 40 miles per hour, even
in a rough sea. ror the iime being, the
enemy is nowhere visible. But in the mean-
while, our reconnaissance airplanes have
already reported the genural position of the
enemy fleet. The radio-control airplanc
therefore knows the exact direction and he
will now speed the radio moter-terpedo n
that direction until the enemy flect becomes
visible.

1 should metftion hgre that it is quite
feasible for. one radio-control plane to di-
rect more than one radio motor-torpedo. As
many as three in a group can thus be guid-
ed by a single plune. The observer. any-
wlere from $000 to 20,000 feet up, can
follow the comnse of the several torpedoes
without too great difficulty. I the weather
does not ,permit ‘it, he' will have to come
down, so that with lits binoculars he can
actually follow the craft's course. He will

be greatly aided in this becauge the tor-
pedoes make quite a visible wake in the
water, which helps him in locating them.

\utomatic or semi-automatic apparatus
may assist in the control and gwidance of
these super-lorpedoes, making it unncces-
sary for the observer to concentrate all his
attention on one. There is some reason to
believe that some kind of automatic guid-
ing apparatus is already in use on German
acrial radio rockets. (Sce Radio-Craft,
February 1944, page 267, for a note an cer-
tain features of these rockets.)

From here on it becomes a battle between
the contro! airplane and the enemy’s air
fleet. Naturally the enemy will do all in
its power to down the control plane, if he
can do so. Furthermore the radio-control
plane, being the driving brain of the tor-
pedocs, will be sought out by the enemy—
if he ecan find it. I7or that reason, it is ad-
visable for practical purposes to employ a
mimber of planes. The encmy thereiore can-
not guess which of the planes is the guid-
ing plane. As all of the planes are fighter
planes, the enemy will not find it too casy
to single out the one plane he mest “wants
to down.

It will be of little use for the enemy to
try and bomb the motor-torpedocs, for sevs
eral reasons. In the first place they travel
at teo high a speed. Secondly, being very
small targets. it will be practically impaos-
sible to make a bomb-hit on them. But now
let us suppose that we have out-maneuvered
the attacking encmy airplanes. It is by no
means necessary for the control airplane
to get right over the enemy fleet. There is
no such intention. By now our planes, in-
cluding the control plane, have riseu to a
great height and the radio torpecdocs are
steered on their course. Remember. they
travel under their own power. Qur radio-
control airplane may actually still be miles
away from the enemy fleet. Thus it does not
get within the range of the enemy’s anti-
aircraft five, or anywhere near it. If now
the cnemy tries maneuvering to evade the
motor-torpedoces, our little craft can de
likewise. only much faster, and no_matter
how fast the enemy tries to turn, the mo-
tor-torpedoes can do it quicker, hecause
they are so much smaller. The radio op-
erator aloft can then steer each torpedo into
the final run where it must hitits target.
The control operator can even guide the
torpedoes around the flect and attack the
enemy from the rear. i ’

Tlie objéction will he made that the ¢n-
emy will he certain to bring into play his

. ‘A/N.TENNA
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full gunfire directed toward any torpcdo
when it comes within gun range and try to
blow it up hefore it can strike one of lis
ships. This is quite true, but consider that
the motor-torpedo runs at high speed and
therefore makes a most difficult target. The
radio control operator aloft can further
safeguard it by running it in a zigzag
course. This again makes a hit much more
difficult for the encmy’s gnns, amd the
chances for the motor-torpedo lo strike its
target will therefore be all the greater.

That an occasional gun hit will be made
against one of the torpedoes, and blow 1t
up before it gets near a ship or transport,
is a foregonc conclusion. Not every tor-
pedo can possibly hope to find its mark
but note that vach of the radie-control
planes can guide up to three motor-tor-
pedoes  without teo much difhenlty. It
should also be realized that we will not
attack the enemy just with three torpedoes
alone. We may attack with a dozen or
more, at the same tinte by using a number.
of radio-control planes, each operating on
a different wave leneth, fer its own tlock
of torpedoes. All this is possible akl feas~
ible todab, with means well known in the
art.

As [ have pointed out in my former ar-
ticles*, it is almost impossible for an en-
emiv 1o jam’ a radio-controlled weapon
today. Therefore this means of heating the
motor-torpedo is immediately ruled out.

If all runs well for us, we therefore will
be it a position to sceure a number of sure
strikes by means of these radio-controlled
torpadoes and sink or otherwise damagce
the enemy flect and probably cripple a good
many units.

Flrere. are a number of other uses for
thiese - raclio anwtor-torpeddes, particularly
for night warfare, against harbpr installa
tions. etc., which for security reasons can-
not be divuiged in this article.

The idea of radio controlled naval craft
is by no means a new idea. During World
War 1, the English Navy suceess{ully pilot-
ed a radio-controlled ship jinto the harhor
of Zeebriigge (Pzigium), used by the Ger-
mans at that lme as a submarine ‘base.
This particu'ar craft had no one on board
and was gnided to its destination purcly by
radio into Zecbriigge harbor. where 1t was
blown np and sunk. This cffectively bottled
up the German submarines and their out-
let to the sea for many months;

“The ladio Glider Bomb. RADIO-CRAPT November,
1913, Nadio 1Mot Miné Deblroyers. KADIO-CRAFT,
December. 1943,

e o i)

PROPELLORS BOUYANCY GASOLINE MUFFLER STORAGE EXPLOSIVE !
TANK ENGINE BATTERIES CHARGE 9
b ,
T - @
- 33 L * r\x_‘;,qg‘i}jw":g'r'_}'_” U R S e TR " |
One observer-pilof may handle the necessary controls to keep two or more ior'pe:do‘e!s Sccurately on +their way -to the- distant target.
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Cou:tesy General Electric Co.
Thickness of rolled steel controlled by the electrolimit gage.

series we outlined a number of impulse

gencrators nsed in the control of ma

chinerys (An impulse generator refers to
some physical or electrical force used direct-
ly or indirectly to affect the grid charge on
electrome atnplifier “tubes. In the present
article of the series. an attempt will be made
to show how these impulse generators are
applied to evervday machinery.

One reference was made 1o capacitance
as an impulse generator. Certan electyronic
circuits. such as that shown in Fig. 1, can
he made extremely sensitive to the slightest
change in the position o one of two sep-
arated metal plates, the air between them
functioning as the di-electric. This very
principle 15 used on an electro-limit gage
now installed on the rolling mills in the steel
industry. Sheets of steel are continuously
“miked” by a small milliammeter cali
brated in terins of thousandths of an inch.

A lever with a roller on its end makes
constant contact with the sheet as it rolls
through the mill. The opposite end oi this
lever carries the movabie plate of the con-
trol capacitance.

IN THE preceding installment of this

electron.c
variations

A STRAIN-MEASURING TUBE

One of the most ingenious electronic de-
vices for mechanical measurements that has
o fay appeared is illustrated in Fig. 2. \With
this relatively simple device which employs
only one’ tube, extremely small displace-
mients due to tension. compression or torsion
in a stresscd member, may he accurately
measured. A special tube is used in this de-
vice. This is so constructed that a direct
mechanical connection is established between
one of the tube elements and the actual part
f the machine that is to be measured for
displacement. Any bending or twisting of
this imember is therefore directly communi-
cated to the vicuum tube jtself through dis-
placement of anodes. This changes its inter-
nal resistance, The changes are recorded on
a specially calibrated eter. Students of
electronics. as it relates to machine control,
should be sure to bear this promising prin-
ciple in mind. Much will be heard from it in
the future.

Another excellent example of the extreme
versatility of electronics appears in Fig. 3.
Here we have a scheme used for rapid rou-
tinte testing o1 insulation on enamelled wire.

Fig. |—Typical circuit of a displacement gage such as might be used in the photo above.
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Industrial
Electronics

PART II-—-MEASUREMENTS
By RAYMOND F. YATES

Electron tubes are uniquely adapted to
making fine measurements.
readily affected by changes in size or mo-
tion too small to be detected by non-
means.
are amplified with absolute
linearity to operate large and easily read
meters. Measurements are thus made of
microscopically small quantities, and the
human element is reduced to a point
where it has a relatively small effect
on the accuracy of results.

They are

Such infinitesimal

We note that the wire passes through two
poals of mercury. Obviously if a bare portion
of the wire is exposed in each mercury pool,
the two puols will be connected together and
the grid bias of the tube will be short cir-
cujted. A mechanical scraping device which
exposes the wire to gest is not shown.

Many physical, chemical and electrical
tests are made with the use of electronic
equipment. Numerous testing devices have
heen invented that are now standard equip-
ment. The oil industpy has iound many uses
for electronic apparatus. Fig. 4 shows one of
these uses. Here sve have a device which
measures the viscosity .or “thickness” of
oils. Each time the steel ball in the glass
tube passes through one of the small coils
wound aromnd the tube, a click is heard in
the telephone receivers amd the needle of
the millianuneter jerks. It is ouly a step
trom this simpie mechanism to an interval
recorder that sets the transit time down
\\'itlh an accuracy of plus or minus 001 sec-
ond.

SYNCHRONIZATION SOLVED

Synchronization, that ‘is, timing or co-
urdinating one movement with another. has
always heen one of the great problems of
1:dustry. For mstance, a series of motors
s.ationed some feet apart drive a long con-

cver hedt. If one motor revolves slightly
aster than the rest, the belt. will sag at
one point and become taut at another. Fig.
5 shows how electronics solves this prob-
lem. Thyratrons are installed in the motor
circuits for field’ control. An idle pulley
rides the belt and is mechanically connect-
ed to a magnetic reactor located in the
tube circuit. Thus, as the idle pulley moves
cither up or down the reactance is affected
in such a way that the motor speed is con-
trolled within narrow limits.

Such applications are elementary achieve-
ments for the ubiquitous electron. The same
may be said of the arrangement in Fig. 6,
where a thyratron-photoelectric cell com-
bination is emploved to synchronize the ac-
tion of a cut-off shear with the printing
cylinders of a large color press producing
package wrappers. Unless the cut-off is
properly timed with the printing impressions,
the packages will not be wrapped in register.
A little study of the diagram will show
how the lamp and phototube arranged above
the web and focused on a spot on the pa-
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per are employed to keep the wrappers in
step.

We have already had some three to four
hundred applications of photocells in indus-
try with hundreds more to come. Many of
these applications will be so simple and
will invelve such elementary equipment
that any young radio man with a fair grasp
of electronics will he able to make instal
lations. A case in point is shown in Fig. 7
Here two photocells are apphied to the web
of a folding machine for paper napkins,
Alignment is very important in this case.
Should it be destroyed, the attention ol the
operator is attracted by an alarm,

Counting is one of the first services ren-
dered by photoelectric relays. Here again,
radio servicemen in the future may easily
make such installations. Counting may be
fast or slow. Cven the revolutions per min-
ute of revolving shafts may be counted in
the manner shown in Ifiz. 8. This is onl:
one of the innumerable methods that may be
used.

When the red hot bar of steel rcaches
the photoelectric cell shown in Fig. 9.
enough radiant light energy is received by
the cell to cperate it. Then, working
through thyratrons, the cut-off saw 1»
brought forward. The result is a hu~e pile
of rods, of exactly the same length. at
the end of the day. Such a simple mech
anism works day in and day out almost
without attention. In the future, no doubt,
radio servicemen may also have to in-
clude small factories among their custom-
ers for the inspection. maintenance and re-
pair of such eguipment.

MOTOR CONTROL METHODS

Perhaps one of the most promising de-
velopments in the whole field of electron-
ics, as it relates to industry, is the control
of alternating and direct current motors
through the use of rectifiers, thyratrons.
etc. Any young radio serviceman who
wants to assure himself of a profitable
niche in the electronies business for years
to come would do well to specialize in this
ranch of the business. It will pay hand-
some rewards,

Compared to what might have been ex-
pected a few ycars ago, clectronic motor
controls are today performing in a mirac-
ulous manner. Electronic devices used for
this purpose not only make it possible to
conirol such motors manual'y but automati-
cally as we'l. They are started, stopped and
accelerated with automatic electronic mech-
anisms. An example of the desirability of
such control can he clearly seen in the mat-
ter of driving a planetary milling machine.
Motors of such machines may be so regu-
lated electronically that the cutting tool
feeds into the work at a pre-determined
speed. Not only this, but there ¢an he au-
tomatic switching to another speed for a
different operation and instant reversal of
the motor at the end of the evele. Manual
controls are reduced to simple button-
switches, located at the side of the ma-
chine. Only a moment or two is required
to pre-determine and pre-set such -a ma-
chine for any operating speed within the
range of the motor.

Specd ranges for such equipment are limn-
ited by the motors used. Naturally over-
heating of the motors must be avoided, but
soon we shall have special designed motors
for such services. It is also rather obvious
that D.C. motors are going to be more
widely employed becaus: they may be sup-
plied with direct cur-ent from alternatin
current sources by eclectronic means.

The Ford Motor Company, like all au
tomobile manufacturers, prides itself on ac-
curacy carricd to multi-split hairs. Johans-
son steel blocks lapped to an accuracy of

(Continued on page 434)
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Electron Age Coming

Today’s Applications Foreshadow Tomorrow’s Developments

ORLD War II has harnessed radio
Wfor the “walkie-talkie,” the portable

radio telephone which virtually elim-

inates the possibility of any more
lost battalions; the “acoustic mine” which
is set off by the sound of a ship's propel-
lors; the “throat and lip microphones”
used in tanks where the terrific din prevents
ordinary communication; the “radio-
marine automatic distress signal alarm”
which pays no attention to ordinary code
messages, but springs into action instantly
to sound the alarm for a distress signal.

Civilian life also reveals the tremendous
influence of new radio developments. Air-
plane parts can now be manujactured at
greatly accelerated speed as a result of the
process of surface hardening by radio fre-
quency. Radio frequency generators short-
en from hours to minutes the manufacture
of plywoods and plastics, The electronic sew-
ing machine welds a solid air- and water-
tight seam. Paint baking is now 100 tirges
faster, thanks to radio treatment. Two-way
police radio now permits poiice cars to ex-
change inforation with headquarters and
with each other instantancously.

These are only a few of the accepted de-
vices of today which, only vesterday,
would have been considered miracles. Here

* Sales Promotion Director, WCAU. Philadel-
phin

By E. M. ROBERTS*

are a few wonders to come which are no
longer in the “dream stage,” but actually
In process of experimentation :

Colors can be matched accurately be-
tween New York and San Francisco and
other widely distant points through a tele-
gram or radio facsimile message, thanks
to the radio device known as the “spectro-
photometer” which precisely charts color
composition.

This amazing instrument has many other
accomplishments including the ability to re-
veal the slightest traces of impurities in
a given substance. IFor example, RCA tech-
nicians conducted the following experi-
ment: Two cups of coffee were brought
into the laboratory. Previously, one cup
had been stirred with a silver spoon. The
spectro-photometer readily identified which
cup has been stirred by detecting the minuic
particles of silver dissolved from the spoo.

Improvements utilizing radio for safer
driving are now in process of develop-
ment. Tests indicate that soon there may
he no need to peer out into the darkness,
searching for red or green traffic lights.
Instead, the driver of the future may hear
in his car a reassuring musical tone as
long as the green light is on. \When the
traffic signal flashes red, he will hear a
high note inplying “stop.” Or, it may he
that red and green lights on every car’s
dashboard will he operated by radio re-

This apparatus was sctually installed as an experiment, and worked successfully in 1938,
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lays tuned ino the traffic system. (Sec
“Traffic Lights in Your Car—By Radio” in
Radivo-Craft for December, 1938.)

The time is coming when lighting of
school rooms, offices, shops and even many
homes, will be automatically controlled by
photo-cells to produce uniform high-
intensity illumination, regardless of outside
lighting conditions.

Successful tests have been made using
radio waves to clear smoke and dust from
skies over industrial centers. Further de-
velopments of this nature may ultimately
permit cleansing the atmosphere of disease
germs and other undesirable impurities.

New forms of ultra-violet lamp now
sterilize the air about many operating
rooms. This pratection will soon be ex-
tended to the interiors of refrigerators,
silverware, dishes in restaurants and the
safeguarding of public health in many
ways,

Inspection of finished steel can now be
accomplished by the electric eye, which
automatically throws aside faulty sheets.
All types of selecting, sorting, eliminating,
etc., are virtually assured future duties of
this instrument,

Tests have been made of electric-eye
controlled tools which make steel prod-
ucts dicect from the blueprint, jtself. Fur-
ther devélopments are necessary before
this can receive universal application.

J. O. Kleber, a chief engincer for Amer-
ican Foundation, has combined an elec-
tric eve with a buzzer so that as long as a
blind person holds the “eye” in a guiding
light beam, the buzzer sounds a reassurine
note. Provided with a series of focused
light beams in corridors, rooms and stairs,
blind people canr move safely and rapidly
along, guided only by the electric eye.

An interesting new electric-eye develop-
ment which is destined in the future for
wide public acceptance, is the “automatic
cxposure meter.” This device makes it un-
necessary for camera owners to determine
the proper exposure for a clear picture be-
fore pressing the button. The electric eye
antomatically will give the right exposure
time or “stop” opening for a perfect picture.

An electric eye can watch the pilot flame
in an oil burner and if the flame goes out,
it will shut off the oil supply and ring an
alarm.

Dr. Rentschler of Westinghouse advises
that an electric eye can warn us about ex-
posure to sunburn and when to get under
cover.

The electric eye can detect an iceberg
through the densest fog.

All these amazing services are still _mere-
lv first developments for the electric eve
and it is safe to predict that much wider
uses will be found for it in the near future.

And radio promises many additional won
ders to come:

Thanks to radio, newspaper half-tones
may someday be engraved right off the long
distance wire, from photographs actually
3,000 miles distant. These engravings will

(Coutinued on page 442)
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The Electron revolving around its Nucleus at
incredible speed is made of Billions of Granules

HELIUM
NUCLEUS

X

The Granule is much smaller then

the Electron - as a Thimble s

smaller than the Dome of the
Capitol at Washington

Existence of sub-electronic particles has long been suspected, and their discovery may open another world to our atomic explorers.

The Enormous Electron

HE science of physics, which success
Tfully maintaited the afom for so many

years—against all opposition—as the

world's smallest entity, was forced from
its position, and today would not even in-
sist that the clectron is the iafinite in
smallness. Official science has been re-
duced to a position where an atom. Com-
paratively speaking, may be as big as the
State of Texas.

More than ten years ago, Sir Joseph J.
Thompson. the pioneer scientist who orig-
inally hunted the clectron to its lair. de-
clared his belief that space might he per
meated with “granules” the substance of

which make up the aggregates of matter
and of electricity.
These p les mus indeed small

as Sir Joseph believed. they are at least
3,300,000,000 times smaller tl the nim
ble electrons. The artist has pictured, above,
the dome of the Capitol at \\ashington,
and a thimble held up against it. The dis
crepancy in cubic contents is even less
than one of three hillion.

The atoms of hydrogen, scientists now
tell us, after viewing a few photozraphic
scraiches, are so small that a hundred mil
lion of them, if they ever becainc tired,
could sit down side by side in a single inch.

Yet cach atom of hydrogen is supposed
to be an Earthi-Moon system, in which a
tiny moon (the electron) is revolving mil-
lions of times a second around an alimost

RADIO-CRAFT for APRIL,

“There once was a tiny electron, who
iooked all about him and cricd:

‘If"hat an infinite thing .is an atont! How
long and how deep and how wide’!”

invisible Earth—the nucleus, 1800 times as
lieavy as the electron, but smaller in bulk.

However. the more the atom-electron
theory was refincd. the more unsatisiactory
it became to explain, for instance, the pe
culiar actions of ter in presence of
light. Instead of acting like a dignified

oon, the electron is continually skippin
around from orbit to orbit. It changes by
fits and jerks. Evidently some other force
too small to be perceived by our instru-
mments (which can just about see the shock
of a violently propelled electron against
the 1natter it strilkes), is acting in infra-
atomic space. It will be remeinbered that a
similar agitation of small particles of mat-
ter
helped 1o estalilish the atomic theory of
matter,

This is onc of the reasons why the fa-
ther of the clectron expressed as the con-
viction of years’ study that, compared to
the particles beneath them in size, electrons
are gigantic.

‘We have no right whatever to maintain
doggedly that we have reached the ulti-
mate in infinitesimal material systeins

1944

{the so-called Brownian movement)
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when we deal with these familiar material
units. Experience should quickly teach us
how wunsafe such an assumption would be,
says Professor Harlow Shapley, the
astronemer in I'lights from Chaos. “But.
in a hypothetical sub-clectronic  world,
where there may he systems within sys
tems indefinitely. our course-grained .tools
no longer bring information to our Coarse-
grained minds. [t may be that we are
stopped in our explorations downward, not
because the limit is reached but because of
our inherent awkwardness.

Perhaps it is truc that the “gramile,” so

infinitesimally smaller than the atom, is it-
seli a cosmic system © nceivable com-
plexity; as the entire “cosmos” we see may
be a single breath exhaled by an extra-
sosmic being. It is quite probable that the
“granule” may be established as a fact,
by reasoning : though far too small ever to
manifest it individual presence upon any
mstrume i 1s€e.
It 1» not mpossible to surmse, even
though Sir Joseph is not quoted so far,
hat these granules may take the place of
the hypothetical ether the medium
through whicl are translated electromag-
netic impulses which we call light and its
allied phenomena. If this be the case, and
we arc t» assume that they act as does a
gas, their motion is even swifter than
that of light, set up by their “rarefaction”
and ‘*‘condensation.”
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Beginning with the fundamental
electron, this course discusses
electric phenomena os o result of
electron activity. This may be o
welcome innovation to students
who have had difficulties with
traditional presentations,

A Nhort

(vurse in

PRACTICAL ELECTRONICS

LESSON I--THE ELECTRON

ble particle of pure electricity—the ba-

sis of all matter—is logically enough

the starting point of any study of elec-
fronics. Our grasp of all clectric cir-
eyits will be remarkably simplilied by look-
ing at them as the result of such activity
of electrons. Electricity and Radio studied
fronr the electronic viewpoint hecome- rea-
‘sanable and easy to imderstand.

» What is the electron? We are informed
that it is the smallest particle of matter (so
far accepted). According to another defini-
tion, it is the “unit charge of negative elec-
tricity.” Neither of these definitions de-
scribes the electron, though they might lead
us to suspect correctly that there must be
2 ‘ctlose connection between matter and elec-
Aricity. It is as if we were to'd that Jo-
seph Doakes is a Preshyterian, and in an-
'0‘£cr definition that he weighs 150 pounds.
‘Both descriptions might be correct, but
‘would ngt help us to recognize Joe. To
finnd ‘out ‘more abaut the electron, we must
digrinto the structure of matter itself.

Scientists have convinced themselves—
by methods extremely interesting but im-
possible to describe in this space—that all
matter is composed exclusively of positive-
ly charged protoits and negative elcctrons.
(It would be a mistake to say “negatively
thargcd" electrons, An electron is a nega-
tive chargé—a small piece of negative elec-
tricity.) This statement is over-simplified,
léaving out such hodies as the recently
discovered positrons and neutrons, but is
sufficiently accurate for the purposes of
our study.

ELECTRON AND PROTON

According to this view, each of the
atoms of which all matter is composed
consists of a central wuclens made up of
one or a number of positive protons (with
a few electrons bound tightly into the mass)
around which revolve one or a nunber of
¢electrons, much in the manner of the Earth
around the Sun.

Indeed, the Earth revolving around the
Sun is a fair picture. It describes some-
thing of the spaciousness of solid substance.
For the most astounding thing about mat-
ter is its very lack of matter. The most
solid substance known is far more than
99.9% nothingness. If we were to take an
ordinary copper cent—to use an ancient
illustration—and expand it to 100 million
miles in diameter, increasing its thickness
at the same rate, we would be able to sce
those atoms and electrons of which we
speak. The nucleus of the atom of copper.
thus magnified, ight be a little larger
than a basehall. Each of these atom centers
in our enlarged cent, would he wiore than a
mile from its nearest neighbor, the center
of a sphere a mile in diameter. This whole
arca would contain only 29 electrons, re-
volving in various orbits around the nu-
cleus. An explorer in this copper universe
would view a scene like that of Fig. I.

These 29 electrons are held in their places
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By FRED SHUNAMAN

by the attraction of the positive nucleus,
and kept from each other by the mutual
repulsion of one negative charge for an-
other. We are all familiar with the phe-
nomena of static electricity—how a glass
racl which has had a few electrons yubbed
off it by friction against a piece of paper
will try to drag bits of lint, silk or tissue
paper toward it. It is left with a positive
charge, and wanis its electrons hack again.
To get a few electrous, it will drag the
relatively enormous piece of paper dis-
tances which ‘much appear astronomical to
the electron.

The atoms are in their turn kept apart
by the repulsion between the flying elec-
trons. This force of repulsion is so great
as to be hard to describe in terms of the
ordinary forces to which we are accus-
tomed in daily life. It has been calculated
that if 24 pounds of clectrons were locat-
ed at the North Pole and an equal quan-
tity at the South Pole of the Earth, they
would repel each other with a force of
200,000,000,000,000 tons! \With forces like
that inside it, it is not surprising that the
copper penny does not collapse into itself.

H the nuclei were illuminated, the scene
might well look' like the licavens on a starry
night. \WWe would even have a Milky \Way,
hecause of the disc-shape of the coin.
Hence the fantastic concept that our own
universe, Milky Way and all, may be “a
nicke! in sonie giant’s pocket.”

Seriously, this openness and emptiness of
matter is very important. It gjves the elec-
tron a chance to get around. \When hound
to its nucleus by electric attraction, it is a
part of electrically nentral matter. But if
some way is devised to get it moving on
its own, it beconies electron flow or current,
and temporarily secms to be something al-
together different from matter.

How the electron may be persuaded to
start out independently is also hound up
with  the way atoms are constructed.
Though all atoms are composed of protons
and electrons, there are no less than 92 pri-
mary varieties of them, the 92 elements
from which all substances on carth are
-made. The electrons in all these 92 varie-
ties are exactly alike, hut the number varies
from 1—in hydrogen, the smallest and
lightest atom of all—to 92 in the atom of
uranium. (Besides its 92 planetary elee-
trons, revolving outside the nucleus,
uranium has an additional 146 packed inside,
the whole balancing the 238 protons it con-
tains.)

These planetary clectrons revolve around
the nucleus in well-defined orbits, called
shells. No miore than two electrons are
found in the inner shell. Helium is ihe
atom with ‘2 electrons, and is the second
lightest thing in the world. Next up in the
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scale is lithium, the lightest solid substance.
It also has its two clectrons, and in an-
other orbit far outside that of the first two,
a third one. As we go an through the list of
elements, each one adds another atom to
the outer shell till we come 1o the fa-
miliar neon, which has an outer shell of 8
eiectrons. At the next atomn, sodium, we get
another break. The 8-atom second shell re-
mains intact, and another lonely electron is
away out in space, trying to start a third
one. Apparently not more than 8 electrons
can crowd into the second shell.

As elements hecome more complex in
structure, siuccessive shells are built up, ti'l
we find the electrons ef the wranium atom
revolving in scven shells, with 2, 8, 18, 32,
18, 13 and 1 atom in each, as counted from
the inner one.

The outer shell of an atom. decides its
chemical or electrical disposition. Peculiar
among all the elements are those content-
ed atoms with full outer shells. Helium has
long been known to he the ideal gas for dir-
igibles, because it will combine with no oth-
er element. Unlike hydrogzen, which is a'-
ways searching for another substance to
fill the empty place in its outer shell, and
combines furiously with the oxygen in the
air on the least provocation, helium cannot
be burned or otherwise affected cheémically.

Atoms with incomplete outer shel’s tend
to be more sociable, combining with others
which will help them fill the vacant outer
spots in their envelopes. Fluorine, only one
electron short of the eight needed for a
complete outer shell, is such an ihveterate
joiner that it long escaped discovery. It
combined immediately with the glass in
the chemists’ vessels, and was never to
be found in the substances being investi-
gated !

Evenr more interesting are those atoms
with only one or a few eiectron 1 outer
shell. The lonely electrons, whose bond to
the nucleus is comparatively weak, may he
knocked loose from its parent atom by
collision with another electron, or by other
means. \We then have a free electron. The
atoin, now short one electron, becomes a
positive ion. If some means can be found
to knock the outside electrons off a great
many atoms and impel them in a certain
direction through an efement, we have an
electron flow or electric current.

Elements (or compound substances)
through which electrons can flow easily are
conductors of electricity. Silver, the best
of all conductors, and copper, the structure
of which is shown on the opposite page,
most commonly used to carry electricity,
both belong to the group of elements which
have one electron in the outer shell, as
does gold. another excellent conductor.

(Continued on page 436)
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HOW THE MACROCOSMIC COPPER CENT WOULD

LOOK TO A WANDERER FROM THE OUTSIDE WORLD

Fig-2

3-LITHIUM

&

ELECTRON ORBITS 4-BERYLLIUM

OF COMMON ATOMS ’\;
&)

5-BORON

2-HELIUM

-HYDROGEN

A FEW OF
THE ORBITS
IN A COPPER

10-NEON
9-FLUORINE 8-OXYGEN

to sodium, also copper. The long orbits are the “wild" electrons of copper .and sodium.

Fig. 2—Flectron shells of atoms from hydrogen
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ELECTRONIC DIAGRAMS

swered “yes” 1o the question “Can

you read blueprints?” upon going to

work in radio manufacturing war
plants, are learning to their dismay that
they cannot properly read a radio circuit
schematic.

There is a very good reason for this.
During peace years the average radio am-
ateur or serviceman, and many engineers
as well, were ahle to interpret schematics
readily—because they were familiar with
the circuits. Now, under the press of new
(lesiggs, new " components, and new ap-
plica_t,n’o‘ns, they are lagging behind because

M ANY technicians who so blythely an-

By CARL H. WINTER

they fail to recognize the slight symbol
variations which specify more exactly the
components the symbols represent.

Many engineers and technicians have
forgotten the basic principles of radio cir-
cuit drafting. The symbol —{}- may in-
dicate a condenser, but what if it were —l}_
or _{’____ ?

Multiply these variations by the many
basic radio graphie symbols; consider the
use of symbol designation letter prefixes
and numerals. Can you always understand
the indicating callouts on photographs and
installation drawings? In short, ask your-

Table |

L YWY

Antenna
Antenna, loop

3. —mmXwm- A

Battery. Longer
line indicates
positive electrode

Capacitor, (condenser)
fixed

Condenser. shielded
and fixed

6. _{}.__

Condenser. vanable

Condenser, varable
with moving plate
indicated

Condenser, variable
and shielded

10, Counterpoise

1 3] Crystal detector
Ground

113" Inductor

14. Inductor, adjustable

__,.”’__

__/_EL_

+
2 ke

~5ITH

JTM’U\_ by steps
15. me Inductor, vaniable

-~ J0000 — Inductor, iron core
Jack

Key

Lamp

RADIO SYmMBOLS

Lightrung arrestor

0 3

"

2. —(p—
= <0

2 @
25 —IDI—— Piezo-electric plate

26 e }%‘? ‘)l Switch

27 gé Transformer. air core
= 3

Loud speaker
Meter

Microphone, tetephone
transmitter

Phototube

Transformer, wron core

Transformer, variable

” coupling
Transformer, vanable

30 couphng with moving
coil indicated

31 Thermoelement

32 Telephone receiver

58, Resistor

34, Resistor. adjustable
by steps

35. Resistor, variable

36. Wues joined

37 Wires crossed

38 Tubes
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L
self, “Can I properly interpret radio circuit
schematics ?”

_ The development of radio circuit draw-
mngs, more gencrally known as schematics,
is a direct offshoot of the science of tecl-
nieal drawing. As most people with a
technical turn of mind realize, such drawing
is the medium whereby engineers develop
and record their ideas. As all radio engi-
neers use the same method of symbolism
and the same type of schematic drawing
o record plans, one technician has no
difficulty in carrying out another’s design.

To the understanding ohserver, a sche-
matic will show, not only all the compo-
nents used and the manner in which they
are inter-connected, but the type of com-
ponent as well, and, throtigh the use of
callonts and symbol designation numerals
which are used in most cases in conjunc-
tion with parts lists, all the additional in-
formation required to build the unit illus-
trated by the drawing. Thus, a technician
can proceed to his work with a minimum
of time wasted by reference to catalogues
and tables.

Two primary requisites in obtaining this
understanding are a knowledge of the ra-
dio graphic symbols used by draftsmen
to designate the components indicated in a
circuit design, and an understanding of
how symbol designation numerals and pre-
fix letters are chosen to indicate specific
components.

Radio graphic symbols commonly ac-
cepted by radio engineers are shown in
Table 1. Note that the length, thickness
and shape of a line can change the mean-
ing of a symbol to a great extent. These
are the details which are so. often. over-
looked by people who are, unfortunately,
too familiar with schematics.

For example, vefer to Table: 1 and note
the similarity between the symbol for a
fixed condenser and the synihol.for .a bat-
tery. A too rapid glance, and fifteen iin-
utes may be wasted in trying. to' identify
the component in a parts list. |

The shielded condenser symbotiis easily
confused with the symbol for a-¢rystal or
piezo-electric plate. A counterpoise can
be mistaken for an antenna if the :sche-
matic is looked at from the wrong angle.

Unless the symbols for meters are ‘clearly
marked, the wrong type of meter may be
inserted in a “hot” line and an expensive
prece of equipment ruined. The crossing
of wires without having adjacent connec-
tions verv clearly indicated to show the
svmbolic contrast hetween crossed and
connected wires, may be troublesome to a
hasty engineer. The identification of the
moving coil in the transformer symbol
shown on line 30 of Table 1 requires
careful observation.

Many of these simple time destroying
errors can be avoided if the reader of a
schematic is thoroughly familiar with the
symhols and -other markings in use. Study
these symbols and refresh your mind
constantly. We all tend to become careless
as we become confident.

The possibility of confusion in identify-
ing vacuum - tubés by means of symbols
is very great, bt fortunately, most' sche-

(Continued on page 438)
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Mr. Powell, well-known to

will in this series discuss audi
articles. Not only will the usual
such features as acoustic and

ing apparatus, and are not usu
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RADIO-CRAFT readers fhrqug/h’ his articles on audio subjects,
o distortion from a broader’ viewpoint than usual in such
types and causes of distortion be considered, but also
biological effects, which are independent of the amplify-
ally considered under the head of audio distortion.

T o

1l [l HILS

AUDIO DISTORTION

PART I—CLASSIFICATION, HARMONIC DISTORTION

HIS paper is a non-mathematical dis-
T cussion of the various tvpes of audio
distortion cffécts now known to exist.
Some new types ai distortion have
been uncovered in the past few years. These
discoveries have someiwhat changed the
modern sound’ technician's approach to the
distortion prohlem in_audio equipment. It is
becoming increasingly 'obvious that newer
and more adequate distoftion rating stand-
ards will have to be set up in the near fu-
ture in order to take these newer develop-
ments into consideration. This is especially
triie in the case of intermodulation distor-
tion.

CLASSES OF DISTORTION

Eight distinct types of audio distortion
will be listed here, of ‘which six are definite-
ly known to exist, ont is suggested hy the
writer and the other takes into account
acoustic sources of audio distortion. They
might be defined as follows:

1. Harmonic Distortion—Also known
as Amplitude Distortion or Non-Lincar
Amplification [distortion. This type of dis-
tortion is caused by the addition of spuri-
ous harmonics or sub-haimonics to signal
frequencies “passing through a non-linear
network.

2. 1 nTERMONULATION. - DisTORTION — Also
known as lnferference Frequency Distor-
tion. Cross-Medulation Distertion, Sum-
and-Differencé: Frequency . Distortion or
Harmonic Cross-Modulation Distortion.
This type of distortion is caused by the
addition ©f spurious sum-and-difference fre-
guencies t» copnplex: frequency signals pass-
ing through a nop-linear network,

3. Frequency Distortion—Also known
as Frequency: ‘Diserimination Distortion,
This type of distprtien is caused by the un-
equal amplification ¢f. the, various frequency
signals passing tlirpugh a non-linear net
work. S

4. PHASE - SHiET,  Distortiox — Also
known as Phase-Dejay -Distortion, Phase-
Displacement Distortian, Delay Distortion
or Velocity Distortion. This type of dis-
tortion is caused .by the alteration of the
phase-angle relationships of the various sig-
nal frequencies passing through a network.

5. FreQUENCY-MobuLATION [DisTorTiON
—Also known as “wow” and “hash” in re-
cording work. This type of audio distor-
tion is caused by the .cveclic variation of
higher audio frequencies by lower audio
frequencies (or by low-frequency varying
circuit constants) which are passing

* Naval Electrician—Ship Repair Foree—(As-
sociate' L.LR.E.) :

This is the first of a series of three articles
on audio distortion.: The second will appear in
next month's issue.
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through a network or an’ clectro-mechagi-
cal transducer.

6. FreQuUENcY-Sitirr DisTorTiON—This
type of audio distortion is produced when
the signal frequencies passing through an
elcctrical network are shifted by a fixed
frequency sum or difference or multiple.

7. Dynanmic Distortion—NMight also be
called “Volume Distortion.” This is,a minor
theoretical audio distortion effect suggest-
ed by the writer. It may be a non-linear
signal-amplitude-vs.-timé  distortion effect,
especially .in the case of transient steep
wave-front signals passing through a net-
work.

8. AcousTic Distowtion—This: type of
distortion is purely mechanical and is caused
by various acoustic types of audio distor-
tion which occur at the microphone and
speaker ends of a communications system,
some of which are peculiar to acoustics and
some of which are nwechanical counterparts
of electrical circuit distortion cffects.

NON-MATHEMATICAL ANALYSIS

Harumoxic Distortion—This distortion
is caused by various ecircuit non-linearity
effects such as curved amplifier tube char-
acteristics, overloaded amplifier tubes.
poor amplifier tube electrode voltage sup-
ply regulation, improper amptifier tube
bias and electrode voltage supplies, over-
loaded magnetic-core components, non-lin-
ear gap-flux vs. amplitude-swing charac-
teristic of electro-mechanical transducer
units and non-linear amplification effects of
audio transformers.

This tvpe of audio distortion is closely
tied up with frequency and intermodulation
distortion when complex-frequency signals
are involved. \Vhere simple single-fre-
duency signals are heing passed and the har-
monic distortion is excessive, the distortion
might be detected by the ear as a change
in quality, especially where odd-order *fre-
quencies and odd-order harmonic distortion
is involved.

\When complex frequencies are heing
passed. intermodulation and other distor-
tion effects enter into the picture and the
distortion problem becomes rather complex,
especially when non-harmonically related
odd-ordér frequencies are being passed.
The “sourness’ and “tinniness” cvident
when signals are being distorted by an
audio system. is to a considerable degrec
due to the harmonic distortion effects of
the system.

It must be emphasized here, however,
that harmonic distortion has long held
the spotlight in audio work to a degree out
of all.proportion to its true significance
where total audio distortion generated by
any network is concerned. Modern sound
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“with some sort of

technicians now disregard harmonic distor-
tjon ratings as being misleading and gage
the performance of audio equipment by
much more effective and dependable stand-
ards today. (Intermodulation frequency
and square-wave generator analysis.)

IxTERMONULATION DisTortioy — T hiis
relatively little-known audio distertion ef-
fect, oddly enough. has been recognize
since the days of radio’s infancy. It was
known as “sum-and-difference’” frequency
distortion and was classed under harmonic
distortion. At regular intervals some experi-
menter or sound man would “discover” this
distortion effect and call it “cross-modula-
tion" or “interference frequency” distortian
or some similar title.

Strictly speaking. intermodulation is the
sum-and-difference irequency generation ef-
fect caused ly the imter-action of signal
frequencies passing through a non-linear
network, while cross-modulation is the im-
pression of one carrier irequency’s signal
modulation frequencies upon another car-
rier {requency. However, the writer has
heard top-notch radio engineers refer to
intermodulation distortion as cross-modu-
lation distortion.

The strange part of the history of this
poorly undersiood distortion effect is that
after all these years, its true signiticance and
sefious effects upon audio system periorm-
ance have just begun to be recognized.

INTERMODULATION DISTORTION

If a single sine-wave signal of a few hun-
dred cycles be fed into an ordinary ampli-
fier and the amplifier output be checked
frequency analyzer, it
may be found that harmonic distortion of
the sine-wave output might be about 2%2%
at full rated amplifier output. 1f another
sine-wave signal of less than 100 cycles be
sent through. the spurious harmonic con-
tent mightybe found to be ahout 4%. If now
hoth signals he sent through the amplifier
simultancouslv. the total distortion gen-
crated may suddenly jump up to a total as
high as 13%. Obviously, something other
than simple harmonic distortion has now
entered into the picture.

1f the amplifier output be tied up to
complex frequency analyzer equipment, it
will be found that the amplifier not only
s pulting out the two fundamental fre-
quencies and their even and odd-order
harmonics but also an elahorate arrdy of
sum-and-difference frequencies as well.

This intermodulation effect is particu-
larly serious in the case of odd-order fre-
quencies  odd-harmonically  distorted. In
such .cases the resultant harmonic and in-

(Continned on page 433)
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Fig. b, lefi—Two fundamental FM discriminator circuits. The system at B
tight—How the two separate AM detectors of Fig. |

is the one now commonly used in commercial EM receivers. Fig. 2,
-A can be made to operate as a discriminator for detecting FM signals,

TWO-TUBE FM RECEIVER

A SIMPLIFIED CIRCUIT FOR WERS OR EXPERIMENTAL USE

*HE recciver is usnally not only the
weakest link in an FM set. It is also
the trickiest piece of equipment to con-
struct, and completely out of the range
of the average experimenter’s facilitics in
these days. unless some means of getting
around the use of the big FM superhetero-
dyne is found. The receiver about to be de-
scribed is not a time-tried circuit such as
the transmitter dJesign outlined in last
month’s article. Reception of FM signals
has been satisfactory on a sct of this design,
but there is plenty oi room for refinement,
improvement, and such general puttering
around as the ham experimenter loves be-
fore a really reliable set will emerge. The
circuit details are given here merely as a
jumping-off point for the amateur.

In attempting to get around the use of the
big M super. let us see just what we are
up against. The U.H.F. ham working with
AM gets around it by falling back on the
time-tried super-regenerative detector, seli-
quenched or otherwise as the case may be.
What relation do these two types of re-
ceivers hear to each other? If we analyze
the superhet, we find (hat basically it is built
around a diode or triode detector ignomini-
ously shoved away unnoticed under the title
of “second detector stage.” The rest of the
tubes, while placing the greatest drain on
the amateur pocket and causing him to
consume much headache powder, are actu-
ally nothing but devices to increase the se-
lectivity and boost the signal a bit. These
are very laudable ambitions, but we find that
H we just turn the second detector into a
triode (if it isn’t one already) and add the
simple, well-known super-regenerative con-
nection. all the complicated R.I%. and LF.
systems may be calmly pushed aside, and
we still have a receiver of very passable
gain and enough selectivity 10 get by on.

Now to apply our findings to FA{ equip-
ment. Going inside the FM superhet, we
notice that the meek little second detector
<has grown until it is graced by- the im-
pressive name of discriminator-detector and
even has a subordinatc—the limiter tube—
to lelp it.
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This last stage may bhe omitted with a
corresponding reduction in the receiver’s
ability to cut out interference, but even then
the problem of converting the discriminator
to a circuit which can stand alone as a re-
ceiver without the preceding R.F-I.F. sys-
tem is, a serious one. First let us look at
the circuits used in modern discriminator-

etector systems. The two almost universal
ones are shown in [ig, 1,

The circuit of Fig. 1B depends for its op-
cration on a series of phase relationships
and resulting voltages in ditferent parts of
the circuit. It is therefore very ditficult to
adapt 10 any kind of regenerating system
such as must he used to get a satisiactory
single-tube receiver on the U.H.F. The ¢ir-
cuit of Fig. 1\, however, operates on a
very simple principle and therefore (in spite
of the fact that its more complicated coil
construction has caused it to become less
and less popular as a second detector in FM
superhets) affords the experimenter the op-
portunity he needs

I we study this circuit for a bit we find
that it really consists of two ordinary AM
diode half-wave detectors. Each detcctor
uses one diode unit of the 6H6 in conjunc-
tion with the respective tuned circuit + or 3
and the respective 100,000-0hm load re-
sistor.

These two diode detectors are driven
from the same source and have their outputs
connected in reverse series—that is, the two
detectors are interconnected in such a way
that their outputs are in series, but in series
so that the two outputs oppose each other
and tend to cancel instead of helping each
other. Now let us make some curves by
plotting input frequency against output
voltage on each diode separately and then
on the whole system. These curves are
shown in Fig. .2,

In Fig. 2A are shown the curves of each
half wave detector operating alone. A regu-
lar selectivity curve appears in each case,

RADIOC-CRAFT
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the only difference being that one is posi-
tive and the other is negative. This is be-
cause one rectifier uses as ‘the "low” side
oi its output the opposite side irom the one
used by the other rectifier. Now let us drive
both detectors from the same source and
tune one so that its resonant frequency ap-
proaches that of the other until the two
curves just barely .overlap. We have .the
output curve oi Fig. 2B, for the complete
system. The slight overlap of the two waves
is used to straighten out the curved por-
tion at the base of the waves by cancella-
tion so that the wave will be as near a
straight line as possible .between points
OP-OP.

It will now be noted that the section of
the curve between these points is in the
forin of a good discriminator characteristic.
Ji an FM (ransmitter is now tuned so that
its resting (unmodulated) frequency is that
marked “operating frequency” in Fig. 2B
and then irequency-modwdated so that the
sweep lies between the Hmits OP-OP, the
discriminator-detector  will, give out the
modulating signal with a very high degree
of fidelity.

Now that we have seen the operation of
this circuit, let us return 10 the fundamen-
1al elements of the system. These, we found,
were two AM halfwave diode detectors
driven from the same R.F. source and hav-
ing their outputs counnected in reverse
series. So we see that essentially our sys-
tem consists of twe AM- detectors, And that
gives us just what we want. It is now pos-
sible to substitute a couple of triode super-
regenerative circuits for the. diode detectors
we have hitherto been talking about, con-
nect their outputs in the same way and
couple their tuned circuits to the same an-
tenna. Then we have a receiver with the
sensitivity of an ordinary AM superregen-
erative and incorporating the frequency dis-
criminating  characteristic necessary for
proper reception of FM signals. Using
each triode unit of a.double triode tube
such as the 6F8-G as .a superregenerator,

(Continued on page 431)

APRIL, 1944

for


www.americanradiohistory.com

Electronic Circuit Checks

This method of locating circuit troubles occupies a place in radio-electronic
tests which can be filled by no other technique. Possibly for this reason it
has been much overrated, and used at times and places where old and simple
methods would give quicker and better results. The present article points
out where signal tracing excels and why, also where not to attempt it. As

indicated, the technigue may be a Nemesis of baffling “bugs,’

be a mere waste of time.

I

or may

Part III—The Technique of Signal Tracing

shooters that an output meter in con-
junction with signal substitution. or for
alignment, is of definite aid. Let us see
just how useful the output indicator can he.
The nost conmmon type of output indica-
tor is the rectifier type A.C. voltmeter,
which may be connected from output tube

||T is considered by experienced trouhle-

[T g— i
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By R. E. ALTOMARE

receivers use an ¢lectron ray tube connected
to the a.v.c circuit so that an increase in
signal will cause a shadow on the face of
the “eye” to close. The opening and closing
of this “eye” may be used to indicate the
strength of a signal applied to the R.F. end
of the set.

D.C. vacuum tube or electronic veltmeter
is often connected across the detector diode
load resistor to read rectified A.l. and
this makes a sensitive indicating instrument.

These are but a few of the many devices
which may be used to indicate the strength
of a signal. All of the types mentioned
have a disadvantage in that tliey can only
be connected a particular way aml i a
limited number of places.

Suppose we had available an output i
dicator which we coull connect in any
circuit and obtain an indication, whether
the circuit contains an R.I', or A.I°. signal
of almost any f{requency. Such a meter
would approach perfection, and if we could
at the same time provide that it would nut

Fig. 1—Channels provided by signal tracer.

plate to ground. A blocking capacitor al-
lows only the audio frequency 10 actuate
the meter movement and the deflection is
roughly proportional to the intensity of the
audio signal at the plate.

We often connect this same type indi-
cator across the voice coil terminals and use
a lower meter range.

In a.v.c. controlled superhet receivers., a
low range D.C. milliammeter may be con-
nected in the plate return lead of one or
more a.v.c. controlled tubes and watched
for current decrease as a signal is tuned in.
This gives a fair indication of the intensity
of a signal applied to the R.IF,, mixer, or
IL.EF. stage, but requires the unsoldering
of one or more leads in the chassis. Some
older receivers already have such a “‘tun-
ing” indicator incorporated. More modern

no load on the circuit, it might be called
idcal.

Signal tracing makes use of just such
.an output meter as the “heart” of the tech-
nique. With the signal tracer we may
check the output at any point in any elec-
tronic device. whether it be R.F. or Al
We shall sce later why this is so im-
portant.

NOT ALWAYS BEST METHOD

Radio technicians often claim many ad-
vantages for signal tracing over signa
substitution; actually there is only one ad-
vantage. That is the ahility of the former
to isolate a smngle stage or ciwcut and
analyze the disposition of thati stage or
circuit to a signal. This is net always
possible with a signal substitution plus an
ordinary output meter, since the suspected
stage may be an L.F. stage and if we feed
a signal 10 that [.T. stage, we must connect

our rectifier tyvpe output meter soimewhere
in quite a separate A.F. circuit. .

It might surprise some “dved-in-the-
wool” signal tracers cnthusiasts, but let
us say right now, that the use of the signal
tracer is not always desirable nor advisable.
You ask why? The answer is siinple—
just as it can save time. it can lose time.
Let us keep in mind that we are out to track
down trouble efficiently—and guickly!

Often trouble can be found in much less
time without the use of the signal tracer,
by using onc of the methods described
earlier. 1t takes time to connect up a signal
tracer. and the time used is not always
warranted.

But how about those complex troubles
which so oiten come up? How about the
‘intermittent” or “fading” receivers. Ah!
This is where the signal tracing technique
comes to the fore. An intermittent or fading
receiver used to be known as the service-
men’s Nemgesis, hut—as one service engi-

—

i

Fig. 2——The vacuum-tube voltmeter described.

neer aptly put it—signal tracing is the

Nemesis of intermittent receivers. There is,

indeed, much truth in his words. since it is
Continued on page 45)
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Fig. 3—The above hookup of a standard broadcast receiver is marked to indicate the points at which a signal tracer should be applied.
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Calibrating Generators

compelled to construct a shop signal gen-

erator for himself, or to bring back into

use an old and discarded commercial
generator which is no longer even approx-
imately accurate. Neither of these opera-
tions is especially dificult, if imelligemly
and carefully carried out.

The calibration of the commercial gen-
erator presents a problem somewhat if-
ferent from the calibration of a shop-built
one. Usually, the commercial instrument
is already calibrated, but not to hair-line
accuracy. One rcason is that changes in
the spacing of parts or wires in shipment
may occur, another that precision calibra-

THE Serviceman today may find himself

==

RADIO
RECEIVER

SIGNAL -
GENERATOR STANDARD !.RE
DUMMY ANTENNA

Fig. 1—A receiver is used for calibration.

tion in mass production is not feasible and
that the cost would be prohibitive (except
in the case of laboratory instruments where
cost is secondary to lugh accuracy). The
home-made generator nust usually be cali-
brated “from scratch.” The accuracy ol
any of these instruments will depend to
some exteit on the readability of the dial
and the constancy of the dial setting. Therc-
fore, in building an instrument, it is im-
portant to choose a dial which is rugged
and wlich can be closely read with free-
dom from errors of parallax. The dial
should be checked and it should be certain
that there are no loose set screws or slip-
page of any kind. Otherwise, errors in
frequency measurements will De intro-
duced, nullifying the results of painstak-
ing work in calibrating 1he instrument.

The generator may le calibrated in a
number of ways. Using only a single gen-
erator and the regular hroadcast stations
in_conjunction with a good receiver, a fuir-
ly accurate job can be turned out. Let us
assuie that we have a radio receiver whielt
is pertectly calibrated and has had correc-
tions applied so that its accuracy is just
about as good as we can possibly make it.
To calibrate the generator, we may then
tme m signals on the receiver and identi-
fy the signal frequencies from the receiv-
er dial calibration.

To avoid picking up harmonics of the
gencrator fundamental frequency, the re-
ceiver is timed 10 the lowest frequency that
it is expected the generator will put out.
It is assumed the receiver has adequate
pre-selection before the 1st detector. The
condenser plates of the generator ‘may be
set at full mesh so that it will produce
its lowest output frequency. The test
set-up is that of Fig. 1. A standard Insti
tute of Radio Engineers antenna is used be-
tween the generator and the receiver.

This hookup is useiul for checking the
output of the generator at broadcast band
frequencies or on short wave, but is not
very good for checking extremely low fre-
quencies so far as tuning to the fundamen-
tal is concerned. A frequency of 100 Kec.,
for example, would be well below the I.F.
value of the average superheterodyne. Sup-
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pose we expect that the generator will put
out a frequency no lower than 600 Kec.
The gencrator dial is set at 700 Ke. Tuning
the receiver dial from 600 10 700, we may
find that we get a response ar 698. This
is a ditference of 2 Ke. and we may write
generator dial 700 gives an output of 698,
error equals —2. \Ve can make a similar
series of checks over the band from 600 10
1700, or whatever band we may happen to
be working on, using the same principles.
The collected data may then be used to
work up a new calibration curve.

If desired, there is another way oi go-
g about it. Suppose that we want 10 fuul
the dial setting of the generator for an
output frequency of 600 Ke. \We may sim-
ply set the receiver at 600 Ke. and tune
the generator above and below 600 ke,
within a range of 20 or 30 Ke. (since no
commercial generator will be extremely in-
accurate), mxl in that way find the gen
erator dial scetting for the 600 Ke. output.

There is still another and even better way
in which we conld do the job. In this meth-
od, the receiver need only he calibrated ap-
proximately. O1 course. the higher the ac-
curacy oi the ial calibration of he re-
ceiver, the hetter—bnt the veal standard
will be a signal of known frequency, which
may come from a broadcast station. stan-
ard trequency station, or a standard labora-
tory generator. The test set-up is shown
in Fig. 2. We may dispense with the dum-
my antennas as they are not vitally impor-
tant in frequency measurements. The un-
known frequency is that of generator "A”
which is the generator to be calibrated. The
known irequency is that of generator
“B” which is the standard of comparison.

THE BEAT-FREQUENCY SYSTEM

First, the station or signal of known fre-
quency is tuned in on the receiver, The out-
put level of the signal is adjusted, i{ from
a standard generator, so that it is at a Jow
level. 11 an antenua is used, the input level
should he kept at a low value by using a
short antenna or by connecting a variable
resistance of 10,000 oluns across the an-
tenna and ground terminals of the set, ad-
justing the resistance to a lower value to
cut the input level. In this wav, the a.v.c.
will not cause broad response.

The generator to be calibrated, “A.” is
now tuned to zero heat with the kitown
siznal. I, as an example, the generator.is
adjusted 10 699 Ke. and the standard signal
is 700, a 1 Kc. difference frequency will be
produced, causing a 1000 cycle note to he
heard in the output of the radio. As the
generator is slowly tmed from 699 10 700,
the pitch of the note and the difference
frequency will decrease. At 699.5 1he dif-
ference frequency will he 700-699.5 or .5
Kec. A zero beat. no audible sound. the
two signals will he on exactly the same fre-
quency. In making the adjustment it may
be found that you overshoot the mark and
it will be necessary to hacktrack. Thus, at
701 Ke. we also get a 1 Ke. difference and
a 1000 cycle audio note, since 1 Ke. is 1000
cycles and 701-700 cquals 1 Kc. Many tech-
nicians use a rocking adjustment in finding
the critical zero heat point.

In the above test. the standard gener-
ator or hroadcast station frequency is the
fixed value and the generater to be cali-
brated has its dial setting varied. Another
way of doing the job—provided an accu-
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rate source of frequency is available—is
to tune the staixlard generator until it beats
with the unknown frequency, and in that
way identity the unknown. Suppose, for
example, that the generator dial was set
at 455 Ke. and we had a laboratory type
zenerator on hand jor calibrating purposes.
The lab generator dixzl would be slowly
swung about 455, \We might find that a
zero beat condition would be obtained with
the lab generator at 456, showing the serv-
ice generator had an error of 1 Ke. and
was putting out 456 for a 433 setting,

CALIBRATING THE RECEIVER

A calibrated receiver is a great help in
frequency measurements. \Ve may accu-
rately calibrate the set by using a 100 Kec.
crystal oscillator. Oscillators of this type
have been made available to servicemen in
recent years for just that purpose. It is
ais0 possible 1o do the job with an ordi-
nary servicing gencrator by first getting it
set accurately on 100 K¢. The setup-of Fig.
2 would be used. the gencrator "B” being
replaced by a broadcast station operating
on some nultiple oi 100 Ke. Suppose, for
example, we tune the receiver very accu-
rately to 600 Kc. The receiver dial setting
may read 601 or 602 K¢, but we know the
station frequency is 600, since the program
can be idemified and reference made to a
newspaper, or a station log can he con-
sulted. Now the generator is adjusted to
zero heat with the 600 Kc. station. If the
generator is adjusted to 200 Ke., its third
harmenic muy. beat with the station. In the
case of a home-made generator we would
continuie tuning until the lowest dial setting
was found that would produce the beat note,
Then a further check would he made by
holding the generator dial constant and
varying the receiver dial, observing wheth-
er heat note responses are heard at dir?
settings which are multiples of 100 Ke. ap-

!
TA'. A A/‘"\
G G\
GENERATOR OF RECEIVER
UNKNOWN FREQUENCY
/_-\\A
3 SOURCE .OF
- ACCURATELY
~. KNOWN FREQUENCY

Fig. 2—The accurate beat-frequency. method.

proximately. For example, 2 number of sta-
tions of known {requency will be operat-
img on the band, and i1 it is found that the
beat note is heard at 700. 800, 900, 1000
and 1100, the fundamental is 100 Ke. The
fundamemntal frequency will equal the dif-
ference irequency between harmonic fre-
guencies. Note the constant difference fre-
quency in the above example, 100 Ke from
600 to 700, 100 Ke. irom 700 to 800, etc. If
one of these—say 800 Ke.—is identified by
a broadeast station at that point, a gen-
erator may be calibrated by carefully tun-
ing receiver and generator to the other har-
monics. In actual practice; the -receiver
would be sufficiently accurate as to prevent
mistaking the 8th harmonic of the generator
for the 7th or 9th, and the generator may
easily be calibrated from one end of the
band to the other by beating the generator
signal with oscillator harmonics.
APRIL,
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Sally, the Service Maid

The Case of the Silent Speaker

IPING the perspiration from her
face with a bruised, well-rounded
forearm, Sally Mason looked at the
Emerson table model radio in deep
disgust. The derned thing had been much
better, cven with that old speaker. Even
the torn speaker cone had reproduced
speech and music with greater volume than
the hrand new speaker she had installed.

IFor the hundredth—or was it the thou-
sandth >—time she carefully checked all of
the plate and screen grid voltages. Yes,
the 3575 output was normal ; all other volt-
ages were low. But why?

She glanced at the new sign on the win-
dow of her radio shop: SALLY MASON.
SERVICE MAID, it read.

“Service I” she said bitterly.

* A peculiar feeling suddenly crept over
ler. She never could explain its source.
\Was it the Strauss melodies coming from
the radio receiver she had just repaired?
Dad liked Strauss waltzes. Somehow, she
always thought of Dad when she heard
Strauss.

“Now, let's 1ot get panicky, dear,” she
thought she heard Gus Mason's deep voice
saying in his quiet mamner. “There is no
such thing as a radio being perfect—and not
performing at peak efficiency. That old. old
cry of despair: “Everything tests perfect,
only the radio ain’t! Now let's calmly think
it over. V-e-r-y c-a-l-m-l-y.”

“QOkay, Dad—" Sally rubbed her eyes.
\Was she dreaming?

But Dad was teaching radio to Signal
Corps trainees a thousand miles from home,
and Sally was on her own. A yvear in radio
school and another in Dad's shop had taught
her much theory. Dad, she recalled, had
said something about “too mwch theory.’

Still unable to completely overcome the
weird feceling of awe, she tried to cahinly
survey the job at hand. A\ five-inch electro-
dynamic speaker. in spite of its badly torn
cone—doubtless a loose voice coil as well—
had performed better than the new five-
inch electrodynamic speaker she had in-
stalled in its place,

True, the new speaker. in spite of lower
volume, did sound better—Iless distorted—
but the volume was gone. And no reception
irom the weaker stations she had heard on
the old speaker. What could have gone
wrong? At least a dozen times she had
traced the four speaker leads. She had
¢ven made ohimmeter checks to make sure
the color code was the same on both speak-
ers. Yes, color code was the same.

And the field connections were correct:
From 3575 cathode to 50L6 screen. Output
transformer leads went to plate and screen
of the 50L6. Of that much shie was certain.
And the new speaker, of a different ake,
fit perfectly in place. What could possibly
he wrong?

“I—I—I heg your pardon, Miss. May I
speak to the Radioman?”

Sally looked up at a solidly-built young
man in uniform. The uniform, she decided,
was all that had saved him from the tongue-
lashing he so richly deserved. Didi’t she
have enongh trouble already?

“1” she said coldly, “am the Radioman.
There's a war, ¥ know.”

He touched his corporal stripes on his
sleeve and nodded.
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“Oh, I'm sorry ! she said. “What- cart.
I do jor you?"

“I'd tike to buy a high-impedance Anten-
na Coil. Or, if you have the separate wind-
ings, the antenna winding, I'd like to buy
that. please.”

From the sheli she brought down the
desired coil and he bought it.

“That T, under your Corporal stripes—
Technical Corporal?”

Bryner, Miss, Dan Bryner.

“Radio?”

“N-no, Ma’am. I used to be a Ham. But
my regular work was in a garage. Autono-
bile mechanic: I'm‘in“the Arutored Division.
Fixin® Tanks,” he said with a grin, “isn't
so different from the work I've always
done.”

Sally pushed back the loose strands of
dark brown hair which secmed determined
to get into her eyes. “My Dad is an In-
structor, Radio Instructor. And I'm doing
my poor best to keep the shop running, un-
il he's back. I wish he were here, to help
me.

The Corporal glanced at the sign on the
window and a slow smile did wonderiul
things, Sally thought, to his tanned young
face.

“\What scems to be the difficulty ?” e
asked.

Sally invited him to listen to the Emer-
son. For a while he tried to tune in various

stations. Then he 1ested all of the
voltages. Shaking
his head he re- =

marked : “Low volt-
ages. everywhere ex-
cept at the rectifier
output. The S0L6
could be shorted.”
He tested all of
the tubes. “No; not
in the tubes.” With
the set disconnected
from the line, he used
an ohmmeter to
check for leaky comn-
densers. Then he
asked her to use the
voltmeter. “See the
large  voltage-drop
across your speaker
field. Too high!”
She made the
reading. “But how do
you know? T have
no schematic on this
set; don’t even know
thhe model number.”

He grinned. “You
don't have to. We
have nearly 120 volts
coming out of our
rectifier. That s
what is going into
the speaker field. By
the time it comes
out of the speaker
field, our voltage is
low. As we have no
shorts of any kind.
isn't it obvious that
our field is to blame?
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The speaker is perfect . . . yet, it isn't! It
will do you more good, if you, not I, find
the rest of the trouble”

Sally carefully examined the speaker,
paying particular attention to the field.
That is where the Corporal had said the
trouble lay. She sadly shook her head. !
don’t see it.”

“Here—check the old speaker,” he said
gently. “And, please . . . let's do it v-e-r-y
c-a-t-m-1-y."

Sally was startled; so very much the.
way Dad talked!

“Just a hint—check all of the speaker
resistances. Check and compare the ohmic
values—resistance in ohms—oi both output
transformers and both fields.”

In a few moments Sally exclaimed:
“\Why, the old spcaker field reads about-
130 ohms; the new one is 3,000 ohms!”

Dan smiled at her. "That's 1t/

“But why? Why should it make so very
much difference?”

He scratched his blond mop of tousled
hair. “Well, suppose we figure this out
mathematically. To make it easier to do
mental arithmetic, let's sav 100 mils flow
through our field. That's not true. of course.
Even 1f 100 mils flowed through the
350-olun  field. the current through the
3.000_;ohm ficld would be less. Do you know
why?”

Afier some thought Sally said: “I think
s0. As the other tubes get lower plate and
screen voltages, it's obvious that they'll

(Continued on page 427)
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Electron T'ubes

From Brass-Base to Loctal

HOW far electron tubes have developed
smce the days of the good old 201A
and its current-consuming parents, the 200
and 201 Scrvicemen of today, accustomed
to octals and loctals, seldom siop to ponder
on how these changes and nuprovements
have been brought about. Truth is, that
standard modern tubes are hardly rccog-
nizable as kin of their ancestors oi the
eariy "20's.

An interesting study of the evolutionary
path of today’s vacuum tube was recent-
ly made in Sylpumie News. Each of the
external changes in appearance vwas accom.
panied by—in many cases made possihle by
~changes i the hiddén jnterior of the
tube. Photo below shows four tubes iden-
tical as to function, (forms of the 6J7)
in each of the four periods of tube histary :
glass, glass bantam, metal and loctal. FKach
tube is careiully cut in two to show how
and why the developiient is possilile.

The glass type at the right is to many
old-=timers a semi-modern tube. The earlier
forms of glass envelope were straight-sided,
the tube mcreasing in size to the top, Main
feature of the large glass type is the high
“press” or flattened glass picee through
which all the leads enter the tube. The
press occupies more than one-third the ver-
tical height of the tuhe.

With the advent of the GT tube, the
press was nuade considerably shorter. The
old flaring type of cnvelope was entirely
abandoned, the T (tubular) form bheing
adopted. These changes were not for
aesthetic reasons, of course. Othier than the
demand for greater compactness, the rising
importance oi high frequencies required a
change in tubes. As can readily be scen from
the photograph, the long space inside the
old press tended to be crowded with wires,
That they often lay close to cach other is
evidenced by the spaghetti insulation
which was considered necessary. High tube
capacities resulted from this arrangement,
Another disadvamtage was leakage, espe-

TYPE 6J76
414

cially in hmmid climates,

between clements whose
spaghetti-insulated  leads
touched.  Such  leakage,

especially in input circuits,
was fatal to tube efficiency.

The GT tubes reduced
the length of these external

Photos Courtesy Swlvania News
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leads, at the same time
cuttng down. capacity and
the tendency of leads to come into con-
tact with each other. The sct-up was stil!
not perfect,” and awaited the coming of
metal tubes for the next steps forward.

This next step was marked by total
abandonment of the press. A glass header
through which all ‘the lcads passed, is
scaled into a metal ring. This s welded
to the metal envelope of the tube, result-
ing iir a gas-tight scal. The header has two
advantages over the press. Because it is
flat, it takes up but a fraction of the room.
The leads are scaled through it ju a circle
mstead of a flat plane as in the older press.
Thus each terminal can be brought out of
the tube approximately above the position
oi its contact pin. Leads are corresponding-
ly shortened and need for insulation within
the rube base disappears entirely.

The loctal tube carries the process one
logical step further, abandoning base pins
altogether. The leads from the tube ele-
ments act as pins in the loctal, further simn-
plifying tube construction, reducing lead
length, and with it, stray capacity.

Shielding of leads is another point which
gained importance only after the high fre-
quencies were opened up. As will be seen
in the photo, a meta! shield is placed around
the exhaust tube in both the GT and metal
tubes. This shield is grounded to the No. 1
pin of the base, and serves to reduce capaci-
ties hetween the scveral leads. The brass
basc of the loctal tubes acts as shields, and
special shiclding is not necessary in this
type,

As the photo below shows, changes in the

— = -
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tube have lurgely occurred at the base. The
cut-away top of the tube looks much the
same as would a similar one ten years ago.
Only one difference is noted—the grid
lead, which formerly came out the top, now
leads through the base. Greater simplicity,
shorter connections and again, lower tube
capacities, are the advantages resulting from
this change.

Post-war tubes—when micro-waves take
the place now occupied by the “very high
frequencies” (10 meters to 1 eter), will
uo donbt look cven less like the present
ones than these look like their ancestors.
The strong possibility does exist that our
present types may he -sufficiently efficient in
their own low-frequency field to exist
alongside the newer forms.

RECORDER TRAINS PILOTS

MPROVED and unified flight instruction

methods are expected to result from a de-
tailed study of variations in teaching, now
underway by the Civi! Acronautics Admin-
istration, through its recording of student-
instructor conversation in flight with the
new G-E "sound on wire” recorder.

The first instrument available after the
recorder was reduced to practicability was
installed in a training plane to delve into
a problem that existed at a certain school.
Some students were having difficulty in
learning to spin and to recover from spins.
When the wire was played back on the
ground, the chief instructor found that
one instructor reacted to the spin far more
excited’y than was good for his students,
He allowed his voice to rise i pitch znd
volume and literally scared the students into
doing the maneuver incorrectly.

As in most cases where instrirction meth-
ods are at fault, the fnstructor himself was
among the most surprised. This ability of
the recorder to reprodiuce the exact words
and recreate the exact atmosphere of nerve
tension-during an instruction session, cou-
pled with the requircment that instructors
follow verbatim standard “patter” - books
in giving their lessons, makes possible
the first scientific approach to the busi-
ness of teaching persons to fly. The CAA
tried for two years to get accurate in-
formation on what was happening in the
training plane during instruction.

Difficulties centered around equipment
that would not operate successfully in
rough air, and around the problem of get-
ting frequencies on which to operate radio
transmitters in each of several planes.

This is the first application of the re-
corder in this country, and by any country,
for instructional study purposes.
APRIL,
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World-Wide Station List

ECEIVING conditions are now begin-
R ning to show much iuprovement. and
it is hoped that much Dx will be com-

ing in 1 the near future. In our own
listening post, much improvement has been
noted in the past month, and nwore is ex-

Edited by ELMER R. FULLER

pected with the coming of spring. “Radio
Tokyo" is again being heard on the eastern
seaboard, and report of other Asiatics have
been hnding their way to your editor’s desk.

FThis month we have a revised list of the
frequency modulated stations in the vicinity

of New York City. These were furnished to
us hy Winslow J. Williams. of Brooklyn,
New York, who spends most of his listening
time on these frequencies, Reports of fre-
quencies and schedules of other M stations
would he greatly appreciated.

Me. Call Location and Schedule Me. Call Location and Schedule Me. Call Location and Schedule

WNYE 411 mes, BROOKLYN, NEW YORK; || WGYN 447 mcs. NEW YORK CITY; S 1o 11 pm. | WABCFM 46.7 mes. NEW YORK CITY; daily, 4 to
daily, 1:45 to 2:15 pm. || waxws 451 mes. NEW YORK CITY: Monday to [} Dieg

WIXMN 428 mcs. ALPINE, NEW JERSEY; daily Eriday: 1 to 10 pm. WBAM 4.0 mcs. NEW YORK CITY; daily; e
5to IV pm. l WOXO 459 mcs. NEW YORK CITY; daily, 5 pm cept Sunday. §.to i1 pm.

WNYCFM 419 mes. BROOKLYN, NEW  YORK; to midnight. WABF 475 mes. NEW YORK CITY: daily; 3 to
daily, 4 40 10 om. |WHNF 463 mcs. NEW YORK CITY; 2 to 9 prm. | § pm

“Radio Brazzavilie” and “Radio National

Pelge” are still coming in very fine husi-
ness, and seeni to he the only ones that can
be depended upon to come in at almost any
time and ‘under all conditions. O’L, Leo-
poldvitle, Belgian Congo, comes m hest on
9 785 ncsxfrom:about 5 to 9 pm. FZ1. Braz-
zaville, Frenchy Equatorial Africa, is heard
best on 11:.976 mcs., from’ about 4:45 10 8

pm. Both of these are heard at other times
oi the afternoont and evening.

We would like to have a few more oh-
servers to send us reports on first grade
lcC(‘pHOn and to supply us with inforni-
tion regarding frequency and schedules of
short wave stations outside of the United
States and Canada. If vou are interested.
please write to the editor, Elmer R. Fuller,

¢/o Radio Craft, 25 West Broadway, New
York City 7.

This month we publish the station list for
9 to 11 megacyeles, inclusive. while néxt
month we will gne vout the halance of the
list. Any changes in the first ‘third, pub-
lished last month, are given at the begm~
ning of this section. All schedules below are
Eustern War tune.

Me.

Me. Call. Location and Schedule Call Location and Schedule Me. Call Location and Schedule
3005 HPSK - COLON, PANAMA: evenings to || 9510 WGEO SCHENECTADY, NEW. YORK: East || 9.5i5 XERQ  MEXICO CITY, Mexlco 0. aon
10 pm South American beam, 5:30 pm || midnight.
6007 INS NASSAU, BAHAMAS: 3 to 11 pm. to midnight; European Dbeam. | 9415 TIPG SAN JOSE, COSTA RICAS iy
120 TOKYO, JAPAN; North America 3:15 to 5:15 pm. Vor de la Victot"; heard’ MM-
6. S beam, 930 to 10:30 pm. ‘ 9535 — UPg'ITEEFIlJS ';:ATldong RAD'(?S_ AL- ings and eveniags.:
eard digming o unday Y -
6130 XGEA  CHUNGKING, CHINA; heard e Cihar el efgdinas LI B A Lﬁg"?‘-?ﬁ‘;ﬁm,“‘ﬁﬂﬁflng:‘
_ mornings; gir} announcer. || 9538 SBU MOTOLA, SWEDEN; Daily. 2:30 to heard afternocns.
8.035 CNR R»:iz:’f. SM’((;)R?C’:”C“O: heard Sun- | z:ﬂs DSngazyOs Ioz%gsfgms::rsh;hp 9620 —— ADDIS A;?:’A' ETHIOPIA; {499
. ; ey ‘ 5:20 to 5:40 pm. am to 12:15 phr. :
881 .COCQ"  HAVANA, CUBA: dayfimes. || 953 HER4  BERN, SWITZERLAND; Rige il BT == wigugFRiNesiyaitees.
B.930 KES2 $AN 'FkuANCISc();Q fCi"\bLIF 6.15 AmerlCan beam, 7:30 to 9 pm bears, B:1S pm.
sqitaslypmiinientat beam. 9:30 to 11 pm. 9. R ROME, ITALY; o si .
3955 COKG SANTIAGO, CUBA; 7:30 am to Il || 9.535 JZ) TOKYO, JAPAN; 1:20 to 4 am: 8 630 2RO} OME] JAq B yieue September
. O | 954 wiG2 M'Ei:ola;ﬁ‘e 'ﬂé’?‘rﬂﬁf é’:,"e 9.44 LRI BUE“.OS AIRES,  ARGENTINA:
B.960 AFHOQ ALLIED HEADQUARTERS, NORTH g North Amertcan Doa 510 4 ‘Radio Belgrano''; evenings.
AFRICA: dally, esrly evenings. || 1:40 am T4 KZRH  MANILA, PHILIPPINES; 7 to 9:3)
9.0 COBZ  HAVANA, CUBA: 9 am tfo 1118 1 953 AFHQ  ALLIED HEADQUARTERS NORTH
am AFRICA; Relays “Voice of Ame 9.640 CXAB MONTE\HDEO URUGUAY; S ipm
9.125 HATA BUDAPEST, HUNGARY; 2 to b pm: | éca programs  several  times to midnight: to.l am on Sundavs.
9 to 11 pm. | é 9.44 CMZ HAYANA, CUBA; heard afterni
& 954  MICY HSIN KING, MANCHUKUO; 9to | % ard afterngons.
9.130 H[?b SlEaD Té‘”'ulo DOMINICAN | 9.645 LLH OSLO, NORWAY: 0 to 10:45 pm.
’ REPUBLIC: early evenings. | 9543 XEFT VERA CRUZ, MEXICO: |1 am to 2 || 9445 JLT2 TOKYO, JAPAN: noon to 2 pm
9.185 COCOQ .'HAVANA, CUBA; afternoons am p g N i 9.650 DIW BERslbIN GERIMANY 2 for 5:45 pm!
CUBA- & to 7 9.585 XETT MEXICO CITY, MEXICO: |0 am to | pm to 2 a
9;:;' CI» Oﬁl.iQ_ ":UA(Z:::EST ROUMA°N|Apm4 to S 2am 9.650 WCDA NEW YORK C1TY European bzam,
9. ‘ 9555 GWB LONDON, ENGLAND: news at 2:30 | 3:30 t
v epm; néws {English) 4:50 pm. | B 9.455 YLwW4  PERTH, AUSTRALIA; heard morm-
926 GSU: i LONDON; ENGLAND; Near East. || 9562 OAXAT  LIMA, PERU: 7 fo 10 am. | ings.
Africa, and Gibraltar  beam $.565 —— MOSCOW, U. S. S. R & to 7:30 | 9.660 YUDs DELHI, INDIA; news irregularly at
. ..about no am: 5:15 to 6:45 pm: 10 to 11:15 8 am.
9.29 HI2G  CIUDAD TRUJILLO DOMINICAN pm. ' 9.660 YLO3 BRISBANE, AUSTRALIA; Sundav ‘p
. REPUBLIC; Sunday atternoons. 9.565 JRAK PARAO, PALAU GROUP {Jap- Friday, 3:30 to 7 pfm B:45 om %o
9.295, COCX HAYANA, CUBA: daytimes. i anese]: : 3:35 am: Saturdays, 3:45 pmifo
935 COBC. 'HAVANA. CUBA: % am to |:15 am 957 KwiX  SAN FRANCISCO CALIF South /| 3:35 am.

9.437 'COCH ~HAVANA. CUBA: 7 am to | am. American beam. 8 pm to 12:45 || 9.660 LRX BUENOS AIRES, ARGENTIRA:
9.455 . GRU LONDON, ENGLAND: 3|0m 1:7?13 ‘ e Oriental beam. 1 to 2:45 | 'SRado El ﬁvncﬁo relaying BRI
wsam;.$ to 10:30 am: 130 to 1 7:30 am to 4:45 m to midm

_‘ pm: 3 to & pm: 7 'o 1045 prm: || 9570 KWID  SAN. FRANCISCO CALIF.: Au- | 9.660 HVJ VATICAN CITY; n am to |45 ork:
Tk 45 pm to 12:45 a stralian beam. 3 to 6:15 am 7:45 to B:10 p
9.465 TAF {ANKARA, TURKEY: 2 to 3:45 pm: || 9570 WRUS BOSTON, MASS North  Africa, | 9665 XGOI S!-‘i,ANGHAlaCHIqNA operatdd by
T 350 to 4 pm, 4:45 %o 7:15 p apanese; f to 9 am
9.470 CRERA -LOUANODADA NGOLA: 730 1o | 9580 GSC LONDON, ENGLAND North || 9.565 VLW4  PERTH, AUSTRALIA: a 15 to 9:55
B:45 am: 3:30 to 5 pm | America beam. 5:I5 to 10:15 pm pm: to Southeagt
9.480 CP38 L?LSAZKB%'EVE'DA it 00l 958 VLG MlELBsOURNE AUSTRALIA; 11 to || 9.665 —— |T7A|;IAN uuoencoven STATION;
§.485 —— “SLOYA
Saturdavs 430,?:"4ZS;AT'°N "1 9590 WCDA NEW YORK cnv European beam, | 9.670 WRCA NEV\: Y(l)IR;(OCITY Brazilian beam,
9.4% KRCA ~ SAN FR 5 to 730 a o om
I:o 1 pﬁ\N%i(e:S;chAe::: g 9.595 — ATHLOONE IRELAND 510 to 5-30 | 9.670 WNBI NEl\zfvleo'szcm; E&u.-ope.;nul’:eam,
9.490 WCBX NEW YORK CITY: Lati et o 2 am: & to 7:30 am:
oK SITY: g otin American || 5400 GRY LONDON, ENGLAND: | fo 2:45 | 345 to 5:15 p
z.ggs )?E'\’ﬁ/zw ﬂ%&"i{;”é"'c””“’é“” 4106 pm. || am: Z?c; f'o 1,04%0 am: 2:15 to 5 || 9.675 DJX BESR}L?’IN GERMANY 11:20 am to
L ITY 9 pro: o
3 a WERIED: 7 g to | 9.600 CE%0 SANTIAGO CHILE; °8 om to mid i 9675 JYW2  TOKYO, JAPAN: S to 8 am: 10 am
9.505 JLG2 1oxvo JAPAN: North American { ight l to 12:15 pm
beam || am fo 2:40 pm: tHl pm | 94507 HPSJ PANAMA CITY, PANAMA; eve 9480 XEQQ MEXlCO CITY, MEXICO; 10 am.to
"Ill
3.30 (ggf” kgmgorgﬁAw&LAN?; 2 'Bo 3 pm 9.408 ZRL CAPE 1;?WN SOUTH AFRICA; 1 9.48  VLwé PERTI-rI“ 'AUrS“TRd“ALIA 6 to 10:50 am:
a + g o midnig
Norih America. SO0 e it | 9410 DXB BERLIN, GERMANY 210 55 o || 9.635 TEWA GUATEMALA CITY, GUATEMALA:
0 550 to 7 E n 'flihlL night 955 pm to 12:45 a
9.530 WGEA SCHENECTADY NEw YORK: 3:30 | 9.610 ZYCB RIO DE JAN IRO TBRAZI to ‘ .
to & am, European beam. I pm. | (Continued on page 439).
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USEFUL SPEAKER TESTER

BY using the unit deseribed herewith, it is
possible to substitute a speaker or trans-
former, or both.

I the radio has a push-pull output cir-
cuit jacks ]I and J3 are connccted to the
plates and ]2 1o B+.

Where there is only a single output tube
J1 jack is connccted to the plate and ]2
to the B+

After the proper plate comnections have
been made it is necessary to connect the
voice coil 1o the proper secondary terntinals
of the output transformer.

The correct terminals may be determined
by referring, to the chart which usually ac-

By ARCHIE V. CARPENTER

commanies universal transformers in their
cartuns.

1 terminals 3 and 5 are indicated, all that
is necessary to be done is to throw switches
3 and 5 10 “test position,” and the speaker
is.thereby connected to the radio with prop-
er impedance ratio.

1f the chart is not handy the proper
switches may be found by trial, but only

ADD A TONE CONTROL

By FRED U. DILLION

ANY of the little 4-tube midgets the

serviceman sces so often nowadays can
be greatly improved by the addition of a
tone control, These scts were very cheaply
thade in mgdst cades, and have three controls
-'—.i’l,?x;iﬁg, A.C. switeh and volume. The low
price: for which they were built to sell pre-
wluded their having a tone control. Such
sets were generaly used as ‘“sccond re-
.ceivers” until war conditions forced many
of them into a position where a 1amily may
depend on one of them for all its radio
eptertaimment.

The type ‘of cbittrol shown here is an
improvement over many which are reconi-
mended for ‘installation, The usual control
acts as a by-pass to radio frequency as well
as audio when the control is turned’to bass.
As it is_moved to treble, this by-passing
is lost. On the control shown in the dja-
gram, a small condenser takes over as the
contral is turned up.toward treble, retain-
ing the by-passing effect.

By carefully increasing the size of the
condenser at the treble end, high-pitched
hissing and tube noises may be taken out
without greatly affecting the high notes.
This-is valuable in noisy areas. The double-
ended feature may be retained if the control

is mounted in the plate circuit of the power
output tube, the treblé-end resistor being
used to take out the high-pitched noises
just mentioned,

This is by no means a “compensated tone
control,” but if you have a tapped control,
the usual compensating condenser, or cor.
denser and resistor, can be inserted without
having any effect on the other features of
the circuit,

Installation is simple, The A.C. line
switch is removed, and a tone control with
switch is mounted in its place. The two
wires from the old switch go to the new
one and the tone control is wired as in the
diagram. If connected in the detector plate
circuit, the lead running to the center arm
may have to he shielded and the shield
grounded.

When purchasing a tone control be sure
1o get one designed with a taper especially
designed for tone-control opérations, so that
the action will be spread evenly over the
whole length of rotation, instead of being
bunched at one end of the range.

This tone control circuit can be adapted
to any set, or 10 receivers which already
have tone controls, hut are not giving satis-
factory service. Just rewire as per diagram.

two switches should be in “iest position”
at any one time, but Switch No. 7 must
be In position A.

When desired, the loudspeaker on the
radio set may be tested sinply by discon-
necting the voice-coil of the speaker from
the associated output transformer, and
using leads with clips to connect the voice
coil of the speaker to J4 and J6, with
switch 7 in position B.

The impedance may be matched by throw-
mg the proper pair of matching switches
Lo test position.

{ the output transformer in the radio
is 0.K., and the trouble is with the speak-
er, the test spcaker can be connected to
the output transfurmer of-the radio by con-
necting the clips to the secondary of the
output transformer through J4 ‘and J5.
Switch 7 should be in position B. The out-
put transformer of the tester is not used;
and there are no mecns of matching im-
pedance—it simply provides a check on the
output trausformer of the radio set.

Now a word in explanation of the use
of the six matching switches. Each switch
is connected to the corresponding termirial
on the universal output transfo mer. and
when in test position conneccts one side of
the voice coil to the corresponding terminal
of the output transformer. By using a cer-
tain pair of switches, the voice coil may be
connected to a corresponding pair of sec-
ondary terminals on the output transformer.

The above may sound sonewhat compli-
cated, and the uanit in fact looks so, but in
practice it will be found that a few set-
tings are standard for practically all spealk-
ers tested. If a few labels are pasted under
the switches, all operations and settings bé-
come clear to even a new user of the in-
strument.

This unit is quite useful, as it facilitates
the removal of a receiver to the shop with-
out bothering with the speaker: also where
an output transformer is to be replaced, if
the same type of transformer is used for
replacement as the one in the tester, it will
help to deterinine the correct pair of sec
ondary terninals to use.

Parts List

P-5—Tip plugs

C6—Pee-wee battery cilps with  insulators
V.C.—Voice coil of P.M: apeaker
1—8.P.S.T. toggle-switch
2,5,4,5.6—D.P.D.T. toggle-switches
7—S.2.D.T. togile switch
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Let Alfred A.
Ghirardi—
®: Radio’s bhest
% known technical

author—start you
‘B on a fascinat-

THE MO ST rapIo-

ELECTRONIC TRAINING

% in the shortest time
% at the lowest cost

FOR BEGINNERS . . . no previous training necessary

You can pay a big price for basic Radio-
Electronic Training-—but the amazing fact
remains that Ghirardi’s famous 972 page
RADIO PHYSICS COURSE ‘book will give
you just the training you need, all you
need—and easier, better, and faster—at a
total cost of only §5 complete!

LEARN EASIER—BETTER—FASTER

With other. types of training selling for
as much as $150 that’s a big statement to
make—BUT HERE ARE THE FACTS:
Ghirardi's big RADIO PHYSICS COURSE
book has given more peodple their start in
Radio than any other book or course. It is
more universally employed ih U. S. Army
Signal Corps and Navy Schools than any
other book of its-kind.

It is more widely used for home study—
and by ecivilian: schools. and colleges. Most
important of all, it is more widely en-
dorsed by thousands of radio men them-
selves as the finest, modt complete, easiest-
to-understand- Radio-Electronic course on
the market. What ‘better proof would you
want than this? 4

No previous knowledge of Radio-Elec-
tronics is. necessary.: Ghirardi’s Radio
Physies Course earries you rapidly along

from the very basic fundamentals.of Elec
tricity to the latest, most modern Radio-
Electronic developments. Nothing is omit-
ted—nothing condensed. Every step is
made crystal clear and understandabje by
thorough, simplified explanations, and by
moré than 500 specially prepared illustra-
tions. Each -section is followed by self-
testing review questions so that you can
check your progress every step of the. way.
There are no monthly lessons to wait for.
You go ahead as fast as you want to. All
you need is a little spare reading time
plus a desire to get started RIGHT .for a
worthwhile future in broadcasting, avia-
tion radio, servicing, electronic manufaec-
turing televisipn—or any other of Radio-

Electronics’ fast growing branches.

36 COURSES IN ONE!
Actually, RADIO PHYSICS COURSE
gives you the scope of 36 complete courses
in one big book. If it were broken into
sections and sold as a course, you'd regard
it as a bargain at $50 or more, It’s yours,
however, for only $5 complete ($5.50 for-
eign)—and you don’t even take the slight-
est chance on that! Qur 5-Day Money-
Back Guarantee is your absolute protec-
tion. Send the coupon today!

ing, profitable
i R ADI O
LLEZCTRONIC
carcer!

SEE IT - STUDY

IT - BEFORE
YOU BUY IT

Here's how sure we are that you
will like it :

HERE’S HOW TO ““TEST” A RADIO
IN TWO MINUTES . . . or less!

Then fix it in half the time you’d expect to take

If you repnir Radios for a living—or, even if you only tinker
with sels oceasionally, this big, new, completely revieed edition
of Ghirardi’s fumous RADIO TROUBLESHOOTER'S HAND:
BOOK is a bpok you cannot afford to miss ! This big, 74 f-Bage,
manual-size k is a complete guide tc trouble diagnosing,
locating, and fast repairing for practically EVERY type of
Radio Receiver now in use. It eliminates extensive tedting;
helps you'do two jobs in the time normally required for one;
renair cheap sets at a profit; substitute available tubes and
Parts properly ; train new helpers, ete.

New, fully revised, the RADIO TROUBLESHQOTER’S
HANDBOOK mow contains 404-page Case History compila-
= ti:.ns covell'iglz ol\_.'er 4.8:)0 mﬁdel;;_ of receivers and record
changers—L.¥. alignment peaks for over 20.000 superhets ;
TWICE AS FAST! big section on LF. trans. troubles. and hundreds of tables,
It has helped me fix twice as  prophy churts, and data sections, including a big new tube
a0y ;,:"",’;,D',"p :_:7,{ “e’m: chart ESPECIALLY DESIGNED FOR WARTIME SERVICE
book,” writes. Vorpon Taytor (NEEDS. It is_yours complete for only 85 {($5.50 foreign) on

of Elgin. Téxas. an absolute 5-DAY MONEY-BACK GUARANTEE BASIS,

Judge Ghirardi's RADIO PHYSICS
COURSE for yourself. Compare it
other Rodio book or
course at any price. Use it for 5
full doys..Then, if you are not con-
vinced that it will teach you bhasic
Rodia -Electronics EASIER, FASTER
and ot LESS COST, return it and we
will send your MONEY BACK !

with any

WORK

THIS GHIRARDI WINNER WILL TEACH YOU RADIO SERVICING! re—rsecceoscssscoescacceaceaw

How would you like to ‘have Radio's most gADIO & TECHNICAL pivISION OF MURRAY HILL BOOKS. INC.,
- 5 iy N ePt. RC-44, 232 Madison Ave., New York 18. N. Y.

widely-accluimed wervicing expert ‘ut your side Encioss) find 3 for books checked (send postpaid): or O sckd C.0.D.. UD
to teach vou everything you need to know to 4 U.S.A. only) for this. amount oius postaye. Jf I-om not fully aptistede 1 may “Tefurn
help make you an accomplished radic service @ A1 the ‘books within 5 da¥s and recelve my mioney baeck.

man? Actually, ownership of Ghirardi's MOD- RADIQO PUYSICS COURSE MODERN RADIO SERVICING

ERN RADIO SERVICING mean: Just about $5.00 (55.50 foreign) D S8 ($5.50 forelgn)

that! It is the only single, inexpensive book Special MONEY.SAVING COMBINA-
thdt gives a thorvugh and easily understand- ard Revised Ed. RADIO TROUBLE. TION: JOD:RN RADIO SERVICING with
able explanation of tcst instruments: recciver

KHOOTER'S HANDBOOK the TROURLESHOOTER'S 11ANDRGOK
a . B Y $3 (55.50 foreign) 59.50 for 1he lwo 1510.350 foreign}

trouble-shooting procedure: circuit analysis; . s,

parts testing and repbair; maintenance, cte ® ’6

1300 pages with 706 illustrations, 720 self-test-

ing review questions; 766 different tobics! Only
$5 complete ($5.50 forcign).

See MONEY-SAVING COMBINATION OFFER in Coupon s City nned Dist. No.
City_and Dist. No.

REPAIR ANY KIND OF RADIO EQUIPMENT

PREPARE YOURSELF FOR A BETTER JOB AT HIGHER PAY IN THE RADIO-ELECTRONIC FIELD
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New Radio-Electronic Devices

SQUARE-WAVE GENERATOR
Reiner Electronics Co.
New York, N. Y.

A NEW low-priced Square Wave Gen-
erator Model 530, designed for produc-
tion testing. lt incorporates a feature not
found in other squidre wave genesators, the
facility of synchrenization with any exter-
nal {requency source.

Model 530 Square \Wave Generator has
a hand-calibrated irequency scale reading
from below 10 cycles to more than 100 kilo-
cycles. The Decade Multiplier has four
steps. The actual frequency of the output
is the dial reading multiplied by the setting
of the frequency multiplier. The accuracy
of the frequency calibration is 5% over ex-
tended periods.

In casfs where great accuracy of fre-
quency iss desired, the instrument can be
made to synchronize with any standaed
frequency generator, provided that a syn-
chronizing voltage of at lcast 04 volt is
available. The synchronizatien can also be
made with any other external frequency
source.

The output impedances available are
100-200-500-600-1,000-2,000 chms. Output
voltage may be varied either in fixed steps
or may be contimiously varied by means of
the variable voltage potentiometer. When
the latter is used. the output impedance is
ifrom 0-2,000 dhms.;

If 'the ‘output voltage is varied in steps,
the butput irthpedance is indicated by the
output yoltage :selector settipg. The maxi-

mun; voltage oufput is approximately 200
voltd.

The power supply of Reiner Electronics
Model 530.Square Wayve Generator is de-
signed to operate on 110-120 volts, 60 cycle
A C. 1t is also available for other voltages
or line frequency at slightly additional cost.
The power consumption is 30 watts, fuse
protection, 1 ampere.

Model 530 Square Wave Generator is 8”
in- height. 97 in depth, 15” in width and
weighs 18 pounds.—Radio-Craft

ELECTRONIC HEATING
CAPACITORS
Barker & Williamson
Upper Darby, Penna.

KNOWN as B & \V Type CX Variable
Condensers, these units are of sturdy,
unconventional design offering many ad-
vantages for hieavy-duty applications. Fea-
tures include perfect electrical design
symmetry and built-in neutralization cou-
pled with extreme mechanical durability.
Their construction atso lends itself admira-

418

bly to the built-in mounting of standard
inductors in such a way that fead lengths
and resulting lead inductance are reduced
to_an absolute minimum.

B & W Type CX Variable Condensers
are available in almost any required ca-
pacity for electronic heating use up to §
kw., 12,500 volts.—Radie-Craft

SYNTHETIC DIELECTRIC
General Electric Co.
Schenectady, N. Y.

ECTROFILM, a new syntlictic dielec-
tric material for capacitors, can.be best

applied to the manufacture of most radio-
frequency-blocking and by-pass, fixed ca-
pacitors used in comnumications and other
electronic equipment. The new product has
a greater combination of desirable prop-
erties than was previously available in any
one dielectric matevial. It is available in
both rolls and sheets and can be used in
present capacitor production lines with very
little change in equipment or methods.

{n addition. lectrofilm’s strength and
flexihility make it well-suited to automatic
methods of manufacture. The careful con-
trol used in its production, together with
its chemical stability, assure uniform prop-
erties and freedom from defects. Further-
more, it requires little grading or sorting
wfore being placed into a capacitor pro
duction line. Compared with other dielec-
trics, lectrofilm requires less inspection and,
properly applied, its use will cut down the
number of finished capacitors that are re-
jected in test, thereby reducing the amount
of labor and increasing production with
present facilitics.—Radio-Crajt

®
DUST-PROOF RELAYS

Struthers-Dunn Inc.,
Philadelphia, Penna.

D ESIGNED for rough and tumble air-
plane use where the utmost precaution
must be taken against unintentional oper
ation of contacts, the Struthers-Duun Type
17AXX relay meets and exceeds all speci-
fied requirements for this type of unit.

Actual tests, show that it will withstand
acceleration tests of better than 90 gravita-
tional units—or from eight to ten times the
G-rating of ordinary relays.

Despite its exceptionally rugged construc-
tion, the relay is small in size, and light in
weight. Units of this type are regularly
supplied with series coils for any direct
current, or with shunt coils for use on 12-
or 24-volts D.C.—Radio-Craft

RADIO-CRAFT
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NEW PLASTIC GROMMETS
Creative Plastics Corp.
Brooklyn, N. Y,

OF special interest to production engi-
neers secking to cut down assembly
time eperations, this new line of 100% phe-
nolic plastic insulating grommets offers
many important advantages. These new
grommets, available in four standardized
sizes, have been developed especially for
use by Radio, Motor and Electronics manu-
facturers. Holes are concentric, with all
corners chamfered, avoiding wire chafing.
All threads are clean and lubricated. To
promote casy gripping and conservation of
assembly time, all parts are matte finished,
—Radio-Craft

POWER SUPPLY UNITS
Communications Measurements Labocatory

New York, N. Y.

DENTICAL in perforinance, Communi-
cation Measurements Laboratory’s two
new 1100 series power supplies differ only
in construction, Model 1100 is a table model
for use in the laboratory, while the Model
1110 is designed for' rack mounting. Both
units use the familiar series regulator cir-
cuit, To insure low noise level and better
regulation, a high gain two stage control
circuit is used, instead of the conventional
single stage circuit. The high voltage out-
put can be shifted through a range of 225
to 325 volts by means of the potentiometer
control on the front panel. The maximum
current drain is 200 milliamperes from 225
to 300 volts and 180 milliamperes from 300
to 325 volts. Under these conditions the
sutn of all AC components present in the
output is less than 5 millivolts. The change
in voltage output from no load to full load
is less than one volt. The primary of the
power transformer is tapped for use at 105
volts, 115 volis and 125 volts on a 50-60
cycle source. An unregulated heater supply
winding of 6.3 velts at 5 amperes is fur-
nished.—Radio-Craft
APRIL,
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'/ ON A FINE JOB, WELL DONE!

HE Treasury “Star” Flag—the bond-
buying counterpart of the Army-Navy
“E”—marks plants with at least 909% of

found helpful in stepping up the mtake
from their Payroll Savings Plans is this.
In many cases the Trcasury Representa-

\ |
CN S

personnel participating in the Payroll
Savings Plan to at least 10% of gross
payroll, and also having reached, or
topped, a War Loan Drive quota!

The successful close of the 4th War
Loan Drive finds many more“Star”Flags
than ever before flying over the indus-
trial plants of America. To all these, go
the heartiest thanks of the nation, and
the deep appreciation of the Treasury
Department for a great job! And to those
who may not quite have qualified for the
“Star,” go equally sincere thanks—and
the confidence that soon they, too, will
join the ranks of the “Star” fliers.

One thought that many concerns have

tive in a plant has been able to point out
the fact that during Loan Drive periods
the employees have found it possible to
spare much more than they had countéd
on when setting up their original eub-
scription, and that—when properly ap-
proached—a very substantial fraction of
such employees will decide they can well
afford a distinct increase in their current
Payroll Savings Plan.

Talk this over with your Treasury Rep-
resentative—it offers important possibili-
ties when correctly handled. And again
accept the Treasury Department’s con-
gratulations for your fine work in help-
ing to put over the 4th War ILoan.

The Treasury Department acknowledges with eppreciation the publication of this message by

ter's ALl keep
BACKING THE ATTACK

witH WAR BONDS RADIO-CRAFT

This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Council.
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THE QUESTION BOX

RECORD PLAYER

[ ]

.) Will you please publish an amplifier
using 232L7's and a 6J7. This is 1o be used
for plaving phonograph recorvds. My pick-
up is of the magneiic type.—S.S., NY.C

A. Since it is extremely doubtful if—
even with transformer coupling—one 6]7
could drive your two 32L7's and deliver any
volume or quality, we are taking the lib-
erty of adding another tube, a 6C8. This
is used as a phase inverter. between the 6J7
and the two output tubes. (See %ig. 1.)

A transformer will be required to couple
vour magnetic pickup te the grid circuit
of the 6J7. 11 vou cannot get one adapt-
ed to vour pickup, try an audio transformer.
A high-ratio type, 5 to 1 or more. works
best. For some of the lowest-umpedance
pickups, such as the old RCA, a micro-
phone transformer. works well.

®
AN ALL-WAVE RECEIVER

'@
? Please send e schematic dia-
gram of an all-wave receiver using a 1247
and a 657, a line cord resistor, and one stage
.of R.F. uhead of the detector.

I would Iitke to have all the necessary
information on twinding the coils for thus
receiver —E.B.S., Norfolk, I'a.

A. You will find the schematic shown
in Fig. 2 satisfactory. Coils on the receiver
may be wound as follows, two identical coils
being used for each band.

Ant. or Plate Gnid Spaced
Turns Turns \Wire Size
16 80 28 174
12 40 26 154
8 20 24 1Y,
6 10 16 1%

All coils are to be wound on the stand-
ard 1% inch coil. Antenna or platc turns
are all No. 30 closewound. A broadcast
coil with grid coil of 130 turns No. 28 and
primary of 30 turns of No, 34 or so, may
also be used. Single-gang tuning condensers
should be used to eliminate tracking diff.
culties. Use a 300-ohm line cord in series
with the filaments. putting the 12.\7 next
the positive side of the line.

All queries should be accompanied by a fee of 30c to cover research involved. If a

schematic or
over five tubes, §1.00.

iagram is wanted, please send 75c, to cover circuits up to five tubes;

Send the fullest possible details. Give names and MODEL NUMBERS. Include
schematics whenever vou have such. Serial numbers of radios are useless as a means of

identification.

Ail lerters 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 1943. 25¢ each; 1942, 30¢ each;
1941, 35¢ each. 1940 and earlier, if in stock, 50c per copyv.

A GOOD AUDIO AMPLIFIER

{ 2

LOW=- GAIN

100,000

6ACS

TO

25,000

VOICE
coin

25,000

? Will you please design me a good
audio amplifier for phonograph and FAl or
AM tuner? [ have on hand three 6P5's,
two 6J5's and two 6A4CS5's, all of the glass
type

If possible, will you please show a simple
way to use a 616 as a volume expander in
this cirenit > —R.IV.J., Los Angeles, Calif.

A. The schematic shown should give you
good results. The first tube may prove un-
necessary, unless you intend to use the
amplifier with a low-gain microphone. Cer-

tainly it will not be needed after a pickup
or a radio tuner.

The 6ACS is an especially interesting au-
dio amplifier, in that the grid is maintained
at a positive potential, contrary to.gencral
practice. The correct voltage is +13.

Any type of power supply capable of
delivering 100 milliamperes or more at 250
volts may be used with this amplifier.

I know of no way to use one 6L6 as a
volume expander. Most circuits of this type
use at least three tubes.

-

100,000

100,000

.
+ +
e L) -'|6 /:HA55|S
I -~ - CONNECTION
AlLL GROUNDS T I, ONLY
CHASSIS ouuo‘ FIS. | . { < FIG. 2
- - <4
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ha'rz

. « who read
RADIO CRAFT
this month

YESTERDAY they were the students, oper-
ators, ““hams’’, engineers and technicians

‘'TODAY they are skilled engineers
and officers of essential industry and the
military who are doing their vital part in
communications for the war effort of the
United Nations . . . TOMORROW they'll
be the leaders and top ranking engineers
who will direct the destinies of radio and
electronics.

47,000 MEN like these who know “the
future belongs to those who prepare for it
read RADIO-CRAFT this month . . . and
read it because they want to broaden their
perspective on today’s wartime problems
and developments that will inevitably shape
their post-war futures. They are the Radio-
Electronic Intelligentsia — who know all
there is to know about the new, promising
field of Electronics.

47,000 MEN who now and in the post-war
future will influence the use and purchase
of your products!

RADIO-CRAFT

25 West Broadway, New York 7, N. Y.

Plvo:og rgph:
5
__ at less than ~ courtesy of

1¢ PER RED«DER ﬁﬁ%":;f:;ég-
you can reach

Corporation
41,000

of America,

s men

Radio -Electronic

RADIO-CRAFT
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Radio-Electronic

oo E X PER IMENTE RS Y B

Radio-Crajt is initiating a plan to overcome the bottlenecks created by the unavailability
of many standard types of apparatus. The ingenuity of the American experimenter, technician
and mechanic is hereby challenged to replace, rebuild or substitute unrepairable or unobtain-

able equipment.

Every month one project will be announced for the readers of this page to exercise their

brains on. Radio-Craft will pay o

FIRST PRIZE OF $5.00

for the best answer and one-year subscriptions for all others published.

PROJECT FOR THIS MONTH: Bottleneck No. | —High-Resistance relays. As every tech-
nician knows those are impossible to obtain. How do our readers meet the problem thus
posed? Send your solutions—cqnstruction, substitution, etc.

Suggestions from readers as to other bottlenecks are also welcome. What is your present
pressing problem? If you want help with it, tell us so that we can all get to work on it,

T O A e

LTI

Al
TRANSF.

290,000 0
vor . CONTROL

VIBRATOR POWER PACK

The battery shortage forced me to con-
struct a power supply for my 2-volt radio

I built it on the base of an old Majestic
power supply, from which I took off every-
thing but one filter choke and the 4-prong
socket (used to plug in the vibrator). All
other parts, with the exception of the “A”
filter choke, which I made myself, were
new. Vibrator was a Philco No. 83-0025.
Transformer was also a Philco of ot too
heavy a design.

The new vibrator transforiner, filter con-
densers and chokes were all mounted on top

of the chassis, wlhich is about an inch
higl.

The choke in the “\” circuit was made
by .vinding 200 turns of No. 30 D.S.C. wire
on the core of an old audio transformer,
and serves as hoth a resistor and a choke.

I expect to wind a bigger choke with No.
24 wire on a much larger core. \WWhen just

the resistor was used, hum was very bad.
There is still somie hum and hash when
the “A” supply is taken oft the same bat-
tery as the vibrator, but this is not notice-
able on local stations, or on distant stations
with the volume futl

pr—— on. When used with
a separate battery
for the “A" supply,
there is no hum or
& CHOKE hash whatever,

,,.3:;’,5.‘, — [ have buiit over
many of the older
-] type of battery sets
to work on 1.4 volts,
o and also converted
e clectric sets to work
on battery and vice
15&% versa, but _this is my
0 first experience with
wige a vibrator unit. |
would be interested
in seeing how others

have solved this,

i S 2v. METER A-|  Recinawn 'H. Cox,
[0 = w= 6V SIORAGE BATY. SONTROL BOX Hoyt Stn., N. B.
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Circuits

THE SHORT-WAVE ‘'SUPERB"
RECEIVER

This set brought in those far-off, hard-to-
get stations for me. Standard 6-prong
short-wave coils were used, although, if
the experimenter prefers, an antenna com-
denser and 4-prong coils would work well.

By using the variable resistor in the
cathode circuit it is easy to control oscil-
lation. A separate volume control is used in
the audio circuit so the regeneration con-
trol can be set at the best point for maxi-
mum sensitivity and selectivity, instead of
being used as a combined voluine and re-
generation control.

It was necessary toput a choke and con-
denser in the phone circuit, as the current
is a little too heavy for the pliones.

The 27 was used as rectifier because it
was on hand. A !-V. would have been bet-
ter, but needed another filament winding.

JeEwoME N. SEIBERT,
St Paul, M.

Why not use the 45 as a rectifier, and
the 27, with cathode resistor, as audio am-
plifier? A 27 is even better suited to feed
into the headphones than is the 45, and

ill give more gaiit, On the other hand, the
+5 will amply supply the power require-
incnts of the receiver, where a 27 as rectifier
cannot supply enough current for the 45
amplifier. The flament transformer iso-
lates the 45 filament from the tine, and no
trouble will he experienced in operating the
other filaments at plate voltage. Used as an
audio amplifier, the 27 should have a
cathode resistor of about 2,500 ohms and
a cathode by-pass condenser of about 10
mid.-—( Editor.)

&
AMPLIFIER FOR CRYSTAL

The highest possible fidelity is ohtainable
from a crystal receiver, as will he admit-
ted by anyone who tries this circuit in
comparison with the best high-fidelity mul-
ti-iube receivers.

To receive local stations on a small
speaker, an amplifier stage consisting of
one 70L7-GT has been added. Phones can
be used for weaker stations.

The circuit shown is a little morc elab-
orate than that of the ordinary crystal
receiver. It will pay the constructor in great-
er selectivity. L. consists of 65 turns, and
L. of 75 turns, or No. 22 D.C.C. wire,
wound on a cardhoard tube 3 inches.in di-
amcter.

For more volume, any fiarge, high-fidel-
ity audio amplifier may be used. The am.
plifier must be of excellent quality if the
advantage of using a crystal receiver is
not to be lost.

RarpH Day,
St. John, New Brunswick

sPIKR
*
15 0 1
3 il
L,: 65t #22DCC
Ly 75t #22 DCL .
wound on 3-in tube <
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The fight on the doorstep

IHIS WAR can’t be won on battlefields alone. One
of the most critical campaigns of all must be waged right
on the doorstep of every family in America.

This is the fight against higher prices and higher wages.
It’s a fight that must be won...or victories on battlefields
will be meaningless.

It’s like this. In America this year, sur total income
after taxes will be about 133 billion dollars. But there’ll
be only about 93 billion dollars’ worth of goods to spend
1t on. If we all start trying to buy as much as we can,
prices will shoot up.

As prices rise, people will ask for—and, in many cases,
get—higher wages. That will put up the cost of manufac-
turing, so up will go prices again. Then we’ll need another
pay raise. If we get it, prices rise again. It’s a vicious circle.

The Government has done a lot to help keep prices
down. It has put ceilings on food and rent...has rationed
scarce articles. But the Government can’t do it all alone.

It needs your help!

Your part in this fight won’t be easy. It will mean fore-
going luxuries, perhaps doing without a few necessities.
Tough? Maybe .. . but don’t sav that where the veserans
of Italy and New Britain can hear you!

You want to do your part, of course. So do we all ...
farmers, laborers, white-collar workers, business- execu-
tives. And the way to do your part right now is to observe
the following seven rules for Victory and a prosperous
peace . ..

1. Buy only what you NEED. And before you huy any-
thirig, remember that patriotic little jingle: “Use it up.
Wear it out. Make 1t do or do without.”

2. Keep your OWN prices DOWN! If you sell goods,
or your own time and labor, don’t ask for more monéy than
you absolutely must! No matter who tries to talk you
into asking more...don’t listen!

3. No matter how badly you need something...neer
pay more than the posted ceiling price! Don’t buy rationed
goods without giving up the required coupons. If you do,
vou're helping the Black Market gang—hurting yourself!

4. Pay your taxes cheerfully! Taxes are the cheapest
way to pay for a war! The MORE taxes you pay now—
when you have some extra money—the LESS taxes you'll
pay later on!

5. Pay off old debts. Don’t make any new ones! Get,
and stay, square with the world!

6. Start @ savings account. Make regular deposits;
often! Buy life insurance. Keep your premiums paid up.

7. Buy War Bonds ; . . regularly and often® And hold
on to them! Don’t just buy them with spare cash you can
easily do without. Invest every dime and dollar you don’t
actually NEED. ..even if it Aurts to give those dimes and
dollars up!

Use it Wear it out 'il‘g
se it up...Wear it out.
Make it do...Or do without. KEEP

A Unhed States War message prepared by tha War Advenising Council; opproved by the Office of Waor Informetion; ond coniributed by the Mogozine Publishers of America.
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TRY THIS ONE!
\

SIMPLE OSCILLATOR

Being in nced of a simple oscillator, 1
looked through your issues for a schematic.
I found one in last February’s Kadio-
Craft, but its output circnit is poorly de-
signed. About the only output that would
he present would be the 60-cycle tone.

Instead of using that audio transform-
er, just eliminate it from the circuit, and
wind on the 2%-inch form about 6 or 8
turns of No. 25 to 30 enamelled wire. Con-
nect these to the output terminals, through
two condenscrs, and ground one side of
the pickup coil to the center tap of the
tank * coil.

CaLvin C. PETERrS.
White Hall, AMd.

(The itefit.1n ‘guestion appeared on page
311, Februarv, 1943. The diagram as
amended by ‘Mr. Peters is given here. Coil
L, was 30 turns of No. 20 SS.C. wire
(ename! will do) on a.2%-inch form. An
old broadcast coil of any size is easy to oh-
tain and sure to be correct.)

,&\“}5 ON SAME CORE
!

-

INGENIOUS P.M. MIKE

I mmade this mike frem a P.M. speak-
er out of an. RCA kodak radio. The
speaker is 3%4 inches cone diameter by 134
inches in depth. [ had two of these in my
junk box, and though beth seemed to be
exactly the same, one was clear while the
other was bassy.

The casing is an old bicycie lamp. and
the stand is an old desk telephone. as can
plainly be seen in the photo. [ bought thesc
for fifty cents from a junk shop. The PN
fitted the case fine. It measured 334 inches
inside diameter and 4 inches from front to
back.

The glass, reflector and light socket were
taken out, and a screen put in where the
glass had been. This was soldered around
the edges, and while soldering | made 1t
bulge out a little. The -output transformer
of the P.M. speaker was then discounccted
and put in the base of the telephone stand,
which was stripped to the point shown in
the photograph.

The mike sounded terrible in i1s case.
So | borrowed an clectric drill and made
about seventy 3/16-in. holes. pattern style,
i the back of the casing. This cleared up
the tone.

Several methods may be used to hold
the specaker firmly in the case. I used an

424

l.-shaped piece of sheet metal iastened to
the two tapped holes on top of the magnet.
‘The bent part, which extended down paral-
lel to the back of the speaker, was drilled,
and another hole drilled thirough the back
of the case. A holt and bushings held it
sccurely.

The casing of the microphone and one
side of the voice coil should be connected
together and attached to the grounded lead
10 the amplifier, or you will have hum, The
leads from the microphone to the amplifier
should also he shiekded,

| tested this mike out at a dance in our
school hall, interviewing about 30 of the
hovs and girls afterward. They all agreed
that it was excellent,

. McGrecor,
Mowtreal, Canudu

®
CHEAP TEST PRODS

Here is a pair of very incxpensive but
remarkably cfhcient test prods. The poims
used werce common, noninsulated, solder-
less phone tips. They may be sharpened to
picrce insulation, corrosion, etc., if desired.

The handles were made from the eylin-
drical fiber insulators on cartridge type tele-
phone fuses. Your local telephone office
will probably give you a pair for the ask-
ing.

FIBER CASES OF
! CARTRIDGE FUSES

T'he leads were atiached to the phone
tips, threaded through the case, ‘and the
tips were forced into place as in the dia
gram.

Put another pair of phone tips on the
frec ends, and you have a sct of test prods
that will stand much aluse.

Cuas. G. Sting, I,
Tiffin, Ohto

RADIO-CRAFT
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GOOD HOOK-UP WIRE

lere is an original idea to not only save
valuable metal. hut also solve the problem
of getting hovk-up wire.

Many milk bottlers use iron wire, tinned
with solder to seal their milk bottles. This
wire, which is ordinarily thrown away when
the bottle is opened. may now he put to
good nsc.

The wire comes in lengths of about 8
inches, just right for most hook-up jebs in
radios. The idea is to save the lengths of
wire from the milk hotiles. and slip it
throngh thin lengths of “spaghetti” tubing,
It then makes excellent hook-up wire, and
is well insulated for high voltages. This wire
may be used for all circints in a set except
for filaments. as in the higher voltage-low
current circuits, the losses are very slight.
\nother good feature is the fact that this
wire is already tinned with solder, not only
preventing rust, but making the soldering
job easy.

The cost of the spaghetti tubing to cover
it is small, as only the thinnest lengths need
be bought.

Servicemen and experimenters will find

SPAGHETTI-

|

this a good way to use that wire, and can ask
their friends to save it 100.
In these days of shortages, we must learn
to save cvery scrap of waste metal.
Winstow J, WiLLIAMS,
Brooklyn, N. Y

PILOT LAMP REMOVER

Noting the device for removing pilot
lamps in the October issue; I have a pilot
lamp remover which 1 helieve 1o be bet-
ter.

The rubber tubing takes a hetter grip
on the lamp. It also has the advantage of
flexibilitv—can bend to get inte some of
the tight places into which they put pilot
lamps.

Wirrias PorTER,
Los Angeles. Calif.

¥a RUBBER
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ALL FM PROBLEMS SOLVED

UESTIONS and Aunswers on FM

were a featured part of the industry’s
recent convention in New York. So many
of the questions proved unanswerable that
the convention management entered into an
agreement with FCC chairman, James Law
rence Fly, to “deal with them” as part
of his address to the convention. Some of
the “questions” and “answers” are printed
below

“First, Is it true that FM will replacc
AM and that eventually all AM station
will have to switch to FM? 1 found o
very clear, convincing answer to this ques
tion. Mr. Eric Hoff¢nstatter of St. Paul,
outstanding figure of the Northwest, heav
ily interésted in the milling, lumber, and
newsprint indystries, who also puts out
considerable pulp, savs, and 1 quote: “This
1s one of the most serious questions fac-
ing the radio industry today.

“Here is another one: What is going
to be donc to suppress automobile ignition ?

‘Well, [ think you have to get right at
the root of that trouble. T suggest that we
require the automchile industry to shift to
jet propulsion and set up a wniform, con-
sistent speed of 186,000 miles per second,
and radio ignition will never catch up with
1.

“Can I get a construction perinit for an
FM station and wait until I am forced
by competition in my town to begin con-
struction ?

*“Why, sure, sure. (Laughter) \We will
give you a paper, giving you the same sort
of protection that the corner drug store
gets from the government, assuring it
against the entrance of a competitor in his
vicinsty

“Am I cutting my own throat by building
an FM station and letting my AM listen
ers get used to FAM?

“Yes, that is right (laughter), but why
go o the trouble of building? Just cut your
own' throat anyway. That would probahly
he cheaper.

“I don't want to take too much of
your time. I have the answers to all of
these, though, if you come around.

“Here is just one more I think we ought
to give attention to, for some of the peo-
ple {from the mountains. How can so-called
dead spots on the side of hills removed
from the transmitter location be taken care
of?

“I think the thing to do is to get out
some bulldozers and take down the hill.

“That just illustrates to you what a lit-
tle ingenuity can do in this business.
(Laughter) And in that regard I do hope
that we will all get rogether on this tre-
mendous task that we have and stick
together.”

“Personally T more and more come to
regard the purely formal and mathematical
presentation of physical theories as a dis-
guise and evasion of the real problems rath
er than as a solution of them. | have tried,
in other fields, to show the incredible con-
fusions, of which the whole world is now
a scething example, that have followed
from the invention by the Hindu mathe-
maticians of negative quantities, and their
justification from their analogy to debt. So
that naturally I am not among those who
can bow down and worship the square
root of minus one.”—Frederick Soddy, in
The Interpretation of the Atom.
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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 upen us for your high prj-
ority requirements of equipment
and components for your produec-
tion and development work.

. Cornell-Dubliler ol

We usually have it in stock!

E==s-4
RADIO

Il WEST BROADWAY

Phone WOrth 2-627¢

FOR THE
HOME FRONT—

CODE PRACTICE SET

heavily nickel plated, of gingle
unit consiruction. mounled oo woud base.
justable high frequency pitch. Cotnplete with silk
covered cord, in attractive box with code. chart
cover. Works on one or two flushliglit or dry

Postpaid—$2.45
6L6G First grade,

meter tested, 3
TUBES fully guaranteed postpaid

DYKANOL CAPACITORS

filled. nermetically sealed
Hielal cased condensers. 4 mfd. capacily. Rated
at 220 Volts AC working. will stand over 600
Volts D.C. ideal for amplifiers, reccivers, power
backs, ete. (Filtering action eQuivalent to 12
mfd. electrolytlc but with betler safety faitor,
longer Life). $2.25 (3 or more shipped ‘postpaldd;

P. M. DYNAMIC SPEAKERS

Buzzer and key

b inch, with output transformer to g
match single plate of 8000 ‘chms $1395

{Not Postpaid)

Immediate dellvery of the above Hems, without
priority, while aquantities lJast. Place L.285
V-3 certification on your order, SEND REMIT.
TANCE WITH ORDER. TODAY] (Mgney back
If nat satisfied.)

HARRISON

CORPORATION
NEW YORK CITY:?

Here is Your Opportunity for—

RADIO

We have over 100 different radio
tube numbers available and coming
in every day. Hundreds of satisfied
customers all over the country are
being supplicd by Chicago Novely
Co., Inc. Join our list of preferred
cusiomers by writing today for
those tubes you've heen trying to

ONLY CONSUMER BUSINESS.
WRITE FOR OUR PRICE LIST!

Every order subject to prior sale.

obtain.

All shipments express C.0.D.

Do not send checl; or money order.

ONLY MAIL ORDER BUSI-
NESS ACCEPTED!

Chicago Novelty Company, Inc.

1348 Newport Avenue

TUBES!

SIGN THIS!

[ hbindadnl Al R L L L L L L L L X

CONSUMER'S CERTIFICATE

I hereby certify that the part(s)
specified on this order are essential
for presently needed repair of elee-
tronie cquipment which I own or
operate.

Duate .

L T T ) ) O S Oy S e FE
WPB Limitation Order L 265

makes ‘““Consumer’s Certificate”

mandatory with each order.

Chicago 13, Nlinois

1944
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ACCURATE

| Unrarine accuracy for mainte-
nance and testing work in the field
or sefvice' shop is one of the many
features of the new General Elec-
tric'line of SERVICE TESTING EQUIP-
MenT. Designed 'in the famous G-E

. fleftrdnid "labaratorics, this line
:offexs &, ¥id¢ thoice of portable ap-
paratus (grrad’a service men, ser-
vice dealers and:others.

G-E unimeters, tube checkers,
audip-oscillatoss, - oscilloscopes, con-
denser, resistance - bridges, signal
-ggf\_ergt_ors—éll give you rapid, de-
pendable service for testing radio
and clectronic circuits and compo-
ment parts.

‘These, sturdy, shock:resistant
upits: are mow in production pri-
‘marily for the Armed Forces. But
they may be purchased on priority
if you are engaged in war work.
After the ‘war; of ‘course, the full
line will again be available to every-
-body. .. Electronics Department,
General Electric, Schenectady,
New York.

ELECTRONICS
DEPARTMENT
GENERAL ELECTRIC CO.
Schenectady, N. ¥

Please send, without oblization to
me. the General Electric Testing
Instrument Cataiog. R-1 (loose-
leaf), for my information and files.

Name - e
Address
Company

GENERAL &3 ELECTRIC
Electronic Measuring lnsfru.m::;zs
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A Serviceman

By EUGENE

Dear Son

Radio repairmen note that spring is here.
Not that this season of the year means a
darn thing. Lf anything, the sight of “Old
Sol” shining outside, while friend radio-
man is stuck inside, gives everyone coil-
cerned a touch of the well-known “willies.”

But, nevertheless, we repeat “Spring is
here,” and that brings up the question of
the automobile radio service. Last year, due
to a combination of weather and rationing,
the average car owner put his family jalopy
np for the winter months but now that
a war-worker's conscience is his only guide
and he may use up his precious allotment
of gas as he sees fit, automobiles are back
on the highway again. Almost every war-
worker is a “fshing fan” and is determined
to hoard enough gas for one or two out-
ings. Quite naturally he wishes the radio
to perk as he petambulates along the
highway.

Which means that your old father, as
well as many of my other service colleagues
may expect to be swamped with avto-
mobile radio repair jobs. The question of
tubes is an interesting one. It is all i can
do 1o maintain a stock of home-radio tubes
without considering the automotive types.
However, on talking with my radio-service
friends, 1 find that most of them have a
considerable nuinber of auto-radio tubes
leit over from last scason. Vibrators and
other car radio componeuts are a horse
of a different color. While the stock is
plentiful, wholesalers have assured me,
this supply may not hold out if automobile
radios require servicing in huge quantities.

The average car owner is bringmg in hig
crate expecting “while-you-wait service.”
It is hard to refuse this request unless
you plan to run a garage and store the
car until you get around to work on it. One
serviceéman in our lo-
cality takes this ef-
fective method  of
eliminating such a
headache.

He arranges with
a local garage to al-
low the car owner to
store it. therc until
the serviceman can
get a chance to come
over and look at it.
This may require 24,
48 or cven 72 hours
before .our service-
man can leave his
shop. But it is 1nuch
more convenient to
the serviceman than
dropping everything
and rushing to han-

dle one small — or
even large radio
job.

Several other serv-
icemen  are putting
aside certain hours a
day for car work
alone. turning down
all auto radios not
brought in during
those periods. The

best time—from all

RADIO-CRAFT
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to His Son

M. CONKLIN

indications—would seem to be hetween 7:00
and 10:00 P. M. Many servicemen are sery-
icing nothing but car radios during the eve-
ning and refusing to touch the things during
daylight hours. [u this way, both car-radio
and home-radio owners are happy. The serv-
ice man is happy because he would prefer
avorking on auto radios to being oh home
calls at night

The delivery question is being handled
by our rural friends through having farmers
act as deliverymen. These farmers have to
‘use their trucks to deliver or pick up milk
cans daily and are periectly willing to ac-
commodate the serviceman by adding radios
10 their daily load.

Most of our rural radiomen are working
in defense plants on day- or night-shiits
and spending another full 8-hour shift en
radio repair work., The rural serviceman
can not refuse to handle clocks, fans,
toasters, and the like. The fariners depend
upon these electrical appliances, and
whether friend serviceman likes it or not he
sust combine electrical and radio servicing.

Worry No. 1 to scrvicemen in resort
regions is the expectation that tourist
trade -this summer will be tremendous.
Many war workers arc heing given wvaca-
tions now that the rush of war work
has somewhat stackencd. Other workers
have not had vacations for several year$
and intend taking same this summer. In-
variably our old ftiend the walkie-talkie
portable radio accompanies said workers on
their vacations, and it is a well-known fact
that these portahles develop the “jitters”
several times during the summer period.

You will he ipterested to know that
black-puts and air-raid tests have de-
creased tremendously in the rural regions.
This takes a load off our rural service-
man's aching back. Formerly he might

UTILITY AND PLEASURE

]

"My husband suffers from cold feet!"
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expect to spend one or two nights weekly
testing the local air-raid system and oper-
ating it in time of simulated air-raids.

Leaving the rural scene, the spot news
of the Spring Season concerns city folks
like myself. Several service shops are work-
ing out a half-and-half combination of
house and shep activity, When a phone
call comes in concerning a set the service-
man offers the customer his choice of
house or shop service. House service is
at double the usual rate, just as the doctor
charges a higher figure for making a per-
sonal call on a sick patient. Many custom-
ers are willing to pay the increased tariff
because they desire speedy service, but in
the long run, many a set-owner wil] hesi-
tate betore demanding house service if
they know that their expenses will be con
siderably higher. In that way the service-
man does not have to refuse house calls,
and at the same time the increased cost
helps compensate him for the time lost
from the service bench.

Winding up my commentary on “Spring”,
you will be interested to note that at least
one serviceman in my territory is taking
a two-weeks' vacation during June or
July and informing his customers, via. the
newspaper, of his decision. He is not at-
tempting to keep the shop open but has ar-
ranged with several of his service competi-
tors to handle his work during His siesta.
Formerly servicemen have hesitated to
hand over their service customers to com-
petitors, even for a short period, for fear
they will never see said customers again.
But this particular friend of mine feels
that after his absence from duty he will
be able to plunge full-tilt into work and
accomplish far more for having shaken the
cobwebs from his brain.

Some of our servicemen are talking
about arranging a cooperative schedule
where each serviceman takes a week shut-
ting the shop up entirely and turning over
that weck's business to one of the other
cooperating servicemen. Because it is a co-
operative move, 10 one serviceman would
lose since each would share a certain
amount of new business brought to him
through the closing of another shop in the
movement,

Well, so long, for now. Take care of
yourself. Will write you soon.

YOUR LOVING DAD.

LB THTHE [N TN

SALLY THE SERVICE MAID
(Continued from page 413)

R

I

draw lower cathode currents.”

“Right!” His smile pleased her tremen-
dously. “So we know the current through
our two fields will not be the same. But
let’s assume it will be—only to niake the
mental arithmetic easier. Shall we? And
let's make the absurd assumption that 100
mils flows through our two fields. Then,
what is the voltage-drop across each field?
And 100 mils is one-tenth ampere.”

Sally’s brow became corrugated. “Let’s
see—Ohm'’s Law . . . in the 450-chm field
we have one-tenth times 450, or 45-volt
drop. And, i the 3,000-ohm field—”

“—QOur voltage drop will be higher, in
these impossible figures, more than the to-
tal voltage! But please continue.”

“Well, one-tenth amp. times 3,000 ohms
—why, that's a voltage drop of 300 volts!
Nearly three times our actual voltage!”

“I know ; but this is what happens when
we_do too much assuming.”

Sally grinned. “I have learned a great
deal. And thank you, very much, Corporal
Dan Bryner . .. Sir.”

“Only officers, Miss Mason, are addressed
as Sir.”
RADIO-CRAFT for
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An awkward silence followed, until Dan
said: “Let’s now try a speaker with a
450-ohm field.”

A long search failed to unearth the cor:
rect speaker. “One moment,” he said. “The
field in the old speaker is okay, isn’t it?
Well, let's use it.”

Dan removed the pole pieces from the
two speakers; installed the old field in the
new speaker, carefully aligning the voice
coil. Then he marked the field they had
no present use for and put it on the shelf.

The Emerson warmed to operating tem-
perature and performed beautifully. Sally
was ill at ease. She removed the money
Dan had given her, from the cash drawer
‘I do hope you will, please, at least accept
that Antenna Coil as a—er—uwell, you
know.”

“Why ?”

Sally blushed prettily.

Dan picked up his package, waved and
said: “See you next month.’

Sally shook her head. “Such a hter boy!
And the Palace has such a perfectly swell
movie, tonmght!”

An Allied Nations Standards Body is a
recent suggestion of such organizations as
the American Standards Association and
the British and Canadian parallel organiza-
tions.

There has alteady been a tendency to-
ward some standardization in radio appara-
tus, «ue to the pre-eminence of American
parts and especially tubes, throughout the
world. Thus Philips in Holland manufac-
tured a full line of standard American
types before the war, and some of the re-
cent British sets have used RCA tubes.

yoa GET Q

LOOSE-LEAF LESSONS

DeFOREST'S TRAINING includes 90 Joose-leaf
lessons, Drepared under the supervision of one
of the world’s foremost Radio authorities, Dr.
Lee DeForest—inventor of the audion tube
which has helped make modern radio pos-
. holder of aver 300 radio patents
and often called *“*Father of Radio.”

You SHOW

(® MoviES AT HOME

You get the use of a genuine DeVry 16§ mm.
motion pieture projector and films which provide
the casy to understand, highly effective modern
g visual training—a method uscd today to
train better and faster in war plants
and military service. Radio principles
come to lifet . . . you see electricity in
action, electronics made CLEAR the
EASIER DeForest way. Get
DeForest’s BIG FREE BOOK.
“YICTORY FOR YOU"
—a key to a good pay
“job in the electronics
industry, to a business
of your own or to hetter
military rating and pay.
Act now. Mail the cou-
pon today!
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Send for Free Book!
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“TQADIO EQUIPMENT HINTS™ describes
testing equipment SO iMpoOrtant to
every radio man's service bench. Hints on
how to use this equipment will save
your time in tracing and locating seceiver
troubles.

There are 39 pages of clear information from
radio_tube headquarters. The volume is
liberally illustrated with phoeographs, cu-
cuits and graphs.

Read over the subjects in the Table of
Contents, reproduced below:
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This is the sccond of the new Sylvania “Hints”
senies.

“Radio Equipment Hints" is FREE. If your
jobber does not have copies, write to: FrRank
A%, SYLvania, Emporium, PA.

SYLVANIA

ELECTRIC PRODUCTS INC.

RADIO DIVISION .« EMPORIUM, PA.
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' radio-guided

Future Radio Rockets

May Be World’s Most Terrible Weapons

rocket-propelled  cxplosive  missiles

mark the first practical appearance of

an instrument, which—no matter how
imperfect, ineffective or inefficient it may
be at present, is destined to be the most
dreadful weapon ever devised, and perhaps
the most terrible weapon that ever will be
invented.

There are many who are contemptuous
of the rocket as a serious weapon. Their
attitude is based, no doubt, on the fact
that it has been known for a long time.
Never, up to date has it been able to per-
form all that was expected of it.

Such an attitude is dangerous, for should
the rocket suddenly appear in a form com-
manding respect. it will be much too late
to do anything about it. It is not unusual
in technical matters for the perfection of
a device to be held up until something else,
apparently quite extraneous, has been devel-
oped. For example, the moderit machine-gun
was impossible until the brass cartridge
case could be manufactured in quantities
with precision, and that depended on de-
velopment in precision engineering, partic-
ularly in presswork.

in the case of the rocket, early experi-
ments and even practical uses, up to re-
cently were no more than demonstrations
that rocket-propulsion does actually work.
That form of propulsion has not yet been
developed in practical uses to anything
{ike what is possible; for instance, explo-
sive propellants can be used much more ef-
ficiently in a gun than in a rocket. The full
power of the rocket as a weapon could not
be attained without some of the most re-
cent scientific developments, particularly in
radio.

THE recent reports of radio-controlled,

ROCKET AND TARGET SPEED

The maximum speed of targets on land
and sea may be taken at 60 miles per
hour (88 feet per second), and if the aver-
age velocity of gun projectiles is taken as
1,500 feet per second, then the latter is about
17 times faster than the former. Taking the
average speed of modern airplanes as 375
miles per hour (550 feet per second), the
projectile is less than three times faster,
and if the airplane is at a high altitude the
projectile may be less than twice as fast,
hence the comparative immunity of air-
craft. To restore the ratio of 17 times rela-
tive to aircraft, missiles must have a veloci-
ty of 9,350 fcet per second.

Rockets with good directional stability
may therefore deprive aircraft of its pres:
ent immunity without using radio-guiding.
With such guiding, even at velocities of
1,500 to 3,000 fect per second, aircraft
would have little chance of escape, that s,
if the radio control is really cffective. The
rocket-propelled  explosive
missile is indeed a super-weapon, a
spear which can be thrust into any part
of a country’s anatomy at will and against
which there can be no adequate defense
other than counter bombardment with the
same form of missiles. It is a delusion
to think that some ready antidote can be
found, comparable to degaussing against
magnetic mines, which will render the ra-
dio-guided missile ineffective. No such
antidote has been found for a bullet in
hundreds of years.

RADIO-CRAFT
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Equally useless is the wishful thought—
based on the crazy antics of unstabilized ex-
perimental rockets—that rocket-propelled
missiles will be as dangerous to the send-
ers as to the receivers, for with proper ra-
dio comtrol such etrratic behavior disap-
pears. The 1dea that one need only switch
on a radio transmitter to take over the con-
trol of an eneny's missiles and thus turn
them on him or render them innocuous is
absurd. In this war radio is used univer-
sally, even in the frout line, giving plenty
of opportunity for radie tricks, but how
effective have such tricks been? Ordinary.
broadcasting has not been seriously -im-
paired by jamming, or even the imposi-
tion of the death penalty.

MANUAL CONTROL IMPOSSIBLE

The present is not time for discussing
the principles. of .or systems for radio-
guiding high velocity missiles, Certain it
is that the latest developments in radio, ra-
diolocation, remote control and automatic
devices, will be required. Radio controls
such as have been used for steering model
airships .around a theater, or target air-
planes, are out of question. It is difficult
enough for a pilot sitting in a high speed
airplane to guide his craft so that it will
ram any given target. The idea that any
man by his own manipulations of radio ap-
paratus can accurately guide a missile he
cannot see and the immediate position of
which can only be indicated instrumentally
when that missite is travelling at anything
between 1,500 and 7,500 miles per hour is
ridiculous. The speed of human reactions
and of human reasoning is far too low. The
actual control while the missile is in flight
must be entrusted to automatic: apparatus,
apart from secondary controls which are

VACUUM

CLEANERS
REPAIRED

"Could you put a fresh vacuum into it?"
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within the powers of human manipulation.

The perfected radio-guided rocket-pro-
pelled missile has not appeared yet, but it
is something to be treated with profound
respect. BPelay in taking steps to meet it
will be, to say the least, most unwise. There
is no reason why this country should not
perfect the new weapon first, but it is not
one of these cases where the spade-work
can be left to others, with the idea of tak-
ing it up when it has been fully proved.
The position is more like that of two men
grabbing for the revolver on the table. The
one who gets hold of it first will be the sole
survivor. An obvious first step is to find
and obliterate places where the weapon is
being developed or manufactured for use
against this country, and the Tast step, nec-
essary if others fail, is armor protection and
plenty of it, as in deep shelters and accep-
tance of such changes as are necessary in
becoming permanent troglodytes.

A PEACE-MAKER?

In one respect the new weapon, dread-
ful as it is, may be of the greatest beneht
to man, by producing the final stalemate in
war. The service personnel required to
man the defenses of a country,  that is, the
launching cradles, will be such a small
number that any country may be perma-
nently mobilized. Its power in war will de-
pend on its stock of missiles and the rate
at which it can produce them.

The stock of missiles will be the un
known or uncertain factor, and a country
can be at war in full blast in a matter of
hours if not of minutes. One false move
by any nation and all hell is likely to hreak
loose in less than no time.

Under such conditions ideas of conquest
or stealing a march on other countries are
out of question, for the situation would be
fike that of a small village in which the oc-
cupants of every house are fully armed, in
position, with rifles aimed and all suffering
from ftrigger-itch. Under such conditions
life could not go on without full mutual
confidence and understanding. It would be
obvious to every country, whatever its lust
for power and dreams of conquest might be,
that there were far more chances of gain in
arbitration than in the certain destruction
which would inevitably accompany armed
combat. When that happens the radio guid-
ed rocket will take its place alongside the
passenger-carrying airplane as a means of
rapid, automatic transport for mails and
perishable or valuable goods.—Aeronarniics
(London)

®
ELECTRONICS OLD IN 20'S

THE forecasters have had something of a
field day in the field of industrial elec-
tronics. Overlooked entirely is the fact that
most of the uses suggested as new have
been available since the middle '20s. In fact,
vacnum tubes were then heat treated hy
exactly the same methods and type of ap-
paratus that are being suggested today as
something of a cure-all for many industrial
processes.

During the depression we had ample time
on our hands, and worked in the laboratory
with many of our customers in treating their
products by electronic methods. During that
period we baked hams, kiln-dried lumber.
cured plastics, dried movie film, cement-
ed shocs, together with thermo-setting ma-
terials, dehydrated tobacco for export,
killed vermin in grain, foodstuffs and candy,
and a number of others. All but a few
were technically satisfactory. And finally a
mortician asked us to sterilize a corpse in
liew of embalming. We helieved it would
work, but declined the opportunity. How-
ever, alinost none of these resulted in actual
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praduction applications. Some were. com-
petitive with existing methods, some few
gave no better results. However, all the
potential purchasers had a common reluc-
mance to put their money -on the hne for
the initial cost of the installation during
those gloomy days of the depression.

But many new and justifiable uses are
being tried, are economically sound and
will be put into use just as soon as critical
material can be released by WPB.

Probably the outstanding e¢lectronic
achicvement of 1943 was the reflowing of
tin, which within a year's time became the
standard method of most of the steel mills
manufacturing tin plate. Low frequency
transnitters of some 600 kilowatts capaciry
are coupled to the tin line and reflow the
dark .gray, porous electroplated sheet into
bright non-porous commercial tin plate. The
method saves about 65 per cent of the tin

formerly necessary for making tin plate.
And, because of tlie shortage of that criti-
cal metal, the methiod was rapidly adopted.
To name just a few of the outstanding
applicarions on which development work is’
well along: the molding of plastics, an-
nealing of electrical steel. honding of ply-
wood, brazing and soldering, hardening and
tempering of metals, production of alloy
steel, inspecting for porosity on metal sheet
and castings, dynamic balancing, vibration
fatigue of materials, remote power line op-
eration and metering and high speed X
ray inspection of castings and forgings.
There are also many other uses whicl
have proved out in the laboratories and are
ready for post-war markets—HWalter
Evans, Vice-President in charge of Radio,
Westinghouse Electric and Manufacturing
Co., in a speech to the Radio Executive
Club- of New Vork.

= . dustry now

SHOP METHOD HOME TRAININ

BY A REAL, ESTABLISHED TECHNICAL TRADE SCHOOL
GET READY FOR YOUR OPPORTUNITY . .
HERE! Radio technical men are needed everywhere;
afield in action, and at home in industry! Trained men
are needed in the Army, Navy and Air and Signal
Corps, Government Defense Service and Civilian fields.
Now, in answer to repeated demands for Trained Ra-
dio Technicians, National Schools has extended its
famous Shop Methods so you can qualify right at
home. You can quickly prepare to be of greatest serv-
ice 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 time.
so yout can hold a good job in this fasecinating field.
Furtherniore, you become equipped for an even bigger
career in the vears of reconstruction after the war.

BIG OPPORTUNITY FOR NATIONAL GRADUATES

For 38 years National Schools has trained ambitious
men for Top Pay trades. Squarely behind yom are
the modern, completely-equipped Training Shops
of Nationzl where we pre-test and prove every
instruction sent to you. Training in your home is
comparable to actual laboratory practice.

GET ON THE TECHNICAL FRONT
Unique training facilities give you Home Training
based on Resident School Shop principles—methods
not availahle from any other source. ta our knowl-
edge. You'll be amazed when you receive our Free

%asgtan‘_ ?nd full details. MAIL THE COUPON
FREE LESSON and OPPORTUNITY BOOK
Mail Coupon for*

new Opportunity
Book which gives
full details about
the hig future of
Radio Electronics
and Television, and
how you can qual-
if¥. Also, Free
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strate how easgy
you can learn. No
obligation,
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prepare for the future.
Get ready now for an »
ing career jn Radlo, Etectronics
and Television, the gigantic in-
n s its en-
L=

ELECTRONICS
TELEVISION
now/

More than 50,000,000 Radios in
use. More than ever before, be-
cause of the shortage of new
equipnient, they must be serviced.
Over 800 Broadcasting Studios
employ trained Radio Technicians.
Electronics, 2 whole new indus-
trv, based- on Radio principles,
is growing at an amazing pace.
Television, too, will seon need its
own corps of trained men. Get
READY NOW. Here is your op-
portunity to get into a permanent
field of fascinating and profitable
employment,

MILITARY SERVICE

Prepare for Radio Service in Army ﬂ
and Navy. In U. S. Gov't, service % .
you install. operate and maintain /0
most technical equipment such as'
secret ultra-high frequency apparatus

to locate airglanes, submarines, ete. -
Get promotion in rank and increased N
pay almost from the start, .

KEEP PRESENT JOB WHILE
LEARNING

Regardless of previous education or age you
can Train for jtadio, Continne
your present joh. Fara while
you learn. If subject to M2l
tary Service. all the more Im-
bortant Eet  pre-
training.

interest.
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RADIO
EQUIPMENT
INCLUDED

You receive mod-
ern experimental
apparatus.
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NATIONAL SCHOOLS

los Angeles | .
California

ISTABLISHED
905

(Mailin envelope or

Nationat Schools, Dept. 4-RCR
4000 So. Flgueroa. paste on penny postal} A
Los Angcles 37, Calit. 1
Mail me FREE, without obligation, one Lesson and [ ]
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Ohmite “Dividohms'™ make
ideal'voltage dividers by the use
of one or more adg)ustpble lugs.
Also handy for obtaining odd
resistance values, for adjusting
cirguits, and for use on equip-
ment which must be set to meet
various line voltages.

The *“'Dividohms” are wire
wound on ceramic cores, and
vitreous enameled. A narrow
strip of the wire is exposed for
contact with the adjustable lug.
Every turn of wire is securely
held against shifting. Stock
units made in 10, 25, 50, 75,
100, 160,200 watt sizes—wide
range of resistance values.

Write for Free Catalog 18

Ohmite Manufacturing Co.

4894 Flournoy St., Chicaso 44, lllinois

Handy Ohm’s Law Calculator

Helps yor figrreobms, waitts, volts,
amperes—quickly, easily. Solves
any Obm’s Law problem with
one setting of the slide. Seud 10¢
i coin to cover bandling, mailing.
(Avaiiable in quantities.)

RESISTORS

* TAP BWITSHES

“WOODYARD” WINDER

Screwy as this eoil winder may appear, it is entirely practical, and has
features not ofien found in such simple jiys.

By A. HEISLER

A LL parts may be had from any well
stocked five and ten cent department
store. In the present case a hardwood bread
board 10 inches by 14 inches in size and
approximately 34 inch thick was purchased.
From the 10 inch by 14 inch piecc saw
two pieces 2 by 14 inches, leaving your
base 6 by 14 inches.

These two are for winding posts. As
your posts are 114 inches long you will
saw off two small blocks that can be used
to brace the posts on the board. Clamp
these two posts together carefully and on
a center line 2 inches from the end bore a
hole through them 14 inch larger than the
rod you will use for winding shaft, which
in this case was a 34 inch hole, as a 9/16
inch shaft was used. Remove clamp and
carefully line up with this hole an empty
magnet wire spool, in which a hole is bored
the same size as the shaft hole. Glue or
fasten on with a few small screws. This
spool is to keep the handle some distance
from the device and also to keep it from
wobbling while working it.

The front of the board has two posts
fastened at the side. These are 8 inclhies
long. 2 inches wide and 34 inch thick. Bore
a hole 7/16 inch in diameter 3V5 inches
from one end (the bottom) and 3 inches
from center of this hole make another,
These holes are for dowel rods of 34 inch
diameter to allow the wire holder to slide
on. When the base is done you will have
two long posts and two short posts mounted,

The frame for holding the spool of wire
is made of 34 inch thick board. Two pieces
614 inches long and 2% inches wide are
clamped together and 2% inches from the
hottomn, on the center lines, bore a 7/16
inch hole and 3 inches further another,
The bottom piece is 4% inches long and
2%, inches wide. Now 114 inches from the
hottom, fasten one wing of a cuphoard
spring hinge on the inside of one of the
picces with bolts 832 or larger. On the
other wing fasten a small hoard, slotted
to straddle the 3% inch dowels holding the
wire holder. This piece is 334 inches long.
2 inches wide.and ¥4 to 3 inch thick. and
will he considered as the pressure plate.
An idler plate, 474 inches long, 177 inches
wide, with 7/16 inch holes in it, is made.
This plate must be ununsually free on the
dowels. Across the top of this frame are
fastenad two small rods on which is mount-
ed a free running, grooved wood pulley
or wheel, over which the wire is led to the
coil form. These two rods act as spacers
and stiffeners for the top.

The spring from an ordinary rat trap
was used to apply tension to the pressure
plate. and a hook provided to hold it away
from the idler when required, as shown
in the photo.

The winding shaft. in this casec 9/16
inch, should turn freely in the post holes
and be several inches longer than the base.

Not having anv cones for the winding
shaft the writer purchased two wood fun-
nel-shaped whistles at the five and ten and
cut the whistles off the small end and made
the hole large enough to slide over the
shaft easily. Now take an old magnet wire
spool. cut 1n two picces and taper the body
to fit into the larger end of the cones and
glue, and with screws also. Fasten this
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securely in the cone, then face the collar
of ecach piece of spool with tin so as to
give smooth bhearing and prevent undue
friction and wear. A piece of metal should
also be placed inside one winding post.

(-]
SWITCH TESTER SAVES TIME

B Y suggesting a fixture for electrically and
mechanically’ testing a signal selector
switch used in radio transmitters in pro-
duction, Mrs. Catherine Marchewka. a
tester at one of General Electric's Works,
lhas eliminated the possibility of a defective
switch going into the final assembly before
being detected. The Company paid Mrs.
Marchewka $250 for her suggestion.

The test fixture is simple and foolproof.
As shown in the sketch, the switch is mount-
ed on a vertical backboard and is coupled to
an extended shaft from a model switch-
board. By turnjng the switchboard selector
to each of its three positions, the switch is
checlked electrically by observing proper

combinations of six lights mounted on top
of the backboard.

— LIGHTS
MOVABLE ROTOR
CONTACTS
SWITCH
FIXTURE CONTACTS
THUMB SCREw ON

COUPLING FOR LOCATING
FLAT SIDE OM SHAFT

&N
& o £
\ R %

\ﬁ( %

FIXTURE FOR TESTING SIGNAL SELECTOR SWITCH

The switch contiols a scries of contact
points in each position, and this arrange-
ment permits all of them to be checked
quickly and accurately. In the “Tone"” posi-
tion of the selector, lamps 2, 3, 4 and 6
light; in the “CW” position, 3 and 5 light;
and in the “Voice” position, |, 4, and 6 hght.
1f one or more of the lights in a sequence
fail to go on as they should, the switch 1s
rejected. Mechanical action of the switch is
also checked while it is in the fixture.
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TWO-TUBE FM RECEIVER

(Continued from page 4110)
U

we find that we have achieved our goal—
a one-tube super-regenerative FM receiver.
The circuit of this set appears in Fig 3,
complete with an audio output tube.

Some experimenting may be necessary
with the connections on the windings of the
two audio transformers to make sure that
the outputs from the two detectors oppose
each other. It may also be necessary to pro-
vide individual regencration controls for
cach detector in case the output of one
proves te he appreciably greater than that
oi the other. Such troubles should not ap-
pear, however, if reasonable care is em-
ployed in construction.

Alignment of the set is simple. Tune in
an AM signal on the high end of the band,
set the tuning condenser at or near mini-
mum capacity and adjust one of the 3-30
mmid. trimmers to bring in the signal on
that detector. Adjust the trimmer accurate-
ly to give maximum output as shown by

an output meter, indicating that the sig- |

nal is tumed in exactly. Then tune the other
trimmer until the signal is received on the
other detector. This will be indicated by the
meter reading f{alling to 0 or to a mini
mui very near 0. The trunmer should then
be backed off until the meter just returns
to the peak previously shown by it. The
receiver will now receive F\ signals, To
bring it to peak efficiency, the FA trans-
mitter already described should be medu-
lated with a constant audio tone and the
signal picked up on the receiver and tuned
in for maximum output. The last trimmer
mentioned above may then be adjusted to
give maxinum output and fdelity. This
may be done by ear; with an output meter
to indicate volume in conjunction with aural
testing of the fidelity ; or with an oscillo-
scope, wlhich will indicate both output and
fidelity simultaneously.

FM has a great part to play in com-
wmercial wireless communications. It is the
author's opinion that amateur activity in
this field will also grow steadily. especial-
Iy when the end of the war removes the
restrictions under which all experimenters
are now suffering. And for the amateur of
today, it is my hope that the ideas in this
article may provide amn incentive 1o pull out
the old junk box and make a start toward
some really reliable WERS sets.

RECEIVER 00605

1S mmfd.

3-30 mmfd.
UHFE RFC

HALLICRAFTERS * 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 suflicient 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 priees 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,

| COMPLETE
STOCKS

I have large stocks

| ctc, Your orders and

transmitters and parts of standard make;
you will be paid eash immediately without
bother or red tape. I am particularly in-
terested in Heallicrafters.

of receivers available
for immediate delivery
on priority and the
following parts with-

out priority: meter

rectifiers $1.95, me- I also have a store at 2335 Westwood
ters, tubes, transform- Bh}d-, West LOS Angeles, Calif.

ers, resisters, eonden-

sers. panels, chassis,

Bob Henry, woara
HENRY RADIO SHOP

BUTLER, MISSOURI

inquiries invited,

SYILAVIDITIVH ¥ SUILAVIDITIVH »*

“WORLD'S LARGEST DISTRIBUTOR OF COMMUNICATIONS RECEIVERS"

* * * * * * *

* * * *

ONE GENERATOR

namotor bears a fixed relation to the sup-
ply voltage. In this case, however, all out-

FOUR VOLTAGES FROM
NEW and unusual dynamotor, designed
by Westinghouse and now used in large

quantities for military applications, pro-
vides four closely regulated voltages, rat-
ed with respect to the common terminal :
—130, 4+ 1434 4+ 300 and 450 volts, ob-
tained across the 300- and 150-volt wind-
ings. The machine requires four separate
commutators—thus, the problem of tak-
ing comnections 10 outer commutators
through the inner commutators had to be
solved. Ordinarily, output voliage of a dy-
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ADJUST TRIMMERS SO THAT ONE DETECTOR LAGS THE OTHER SLIGHTLY IN FREQUENCY,
AMOUNTOF LAG SHOULD BE INCREASED UNTIL DL

UHF RFC. ' =002

DISTORTION JUST DlSAP_P'EAR.S.

STORTION STARTS AND THEN BACKED OFFUNTIL

put voltages are held constant for all nor-
mal input-voltage variations. This is accom-
plished by means of a regulator field which
weakens when the input voltage rises and
strengthens when the voltage drops; the
regulator utitizes a separate core. The
complete armature has four commutators,
two cores and four windings—the total
diameter is 2.8 inches and the length is 11
inches.

+8

Fig. 3—Complete schematic of the simplified FM receiver. Transformer secondaries may be connected to the input of any amplifier.
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#_,! most complete \
wp - do-daie

o
REPAIR and
REPLACEMENT
PARTYS
AVAILABLE The world's largest
without priority | srocksare centralized
in this single arsenal

of supply. Over 10,000 items-from all
leading manufacturers . . . for the
Armed Forces, Radio Training, Re-
séarch Laboratories, War Industries
and Service Replacements. Our ex-
perienced staff helps speed delivery.
Save time—simplify procurement—
call ALLIED first! Thousands do.

Write, wire or phone Haymarket 6800.

6 Radio Books for 75¢

Dictionary of Ra- Radio Dala Hand-

dic Terms. ook.
10¢ r'57.754 25¢

No. 37-751
Radio Builders
Hondbook.

No. 37-750 ]0(

Rodio Circuit
§ Hondbook.

No. 37753 10¢

Radic Formulas & Simplified Rodio

Dola Book. ]0( Servicing. ]0(

No. 37-752 No. 37-755
All 5ix Books No. 37-799 75¢
Wrise for Quantity Prices

ALLIED RADIO COrp., Dept. 2-D-4
833 W. Jackson Blvd., Chicago. Ill.

Please send following books (......c enclosed)

OFREE  [137-750 037-752 0)37-754

BHuying [037-7%1 J37-7%3 [037-755

Guide O No. 37-799 (All Six Books)
Name . ccpm. - - commmpags oms 5ot 2w mee - oo
G o e o (S S . S .e
CIEY: s A = o, ok = a1t 5 st

ALLIED RADIO
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A New 90-Foot Mast

NEW 90-foot tubular steel radio mast
is this “Speed King,” recently an-
nounced by the Harco Steel Construction
Co, The makers believe that it is the quick-
est of erection of all masts of similar type.
The 90 ifoot umit,
with a cross-arm 8§
feet long, when dis-
mantled occupies less
than 12 cubic fcet
of shipping space and
weighs only 750
pounds. The entire
unit can be erected
| by five men m ap-
proxitately ne
hour, including every
operation from the
setting of the ground
anchors to the at-
tachment of the aux-
iliary cross arm at
the top.

Capable of with-
standing a wind vel
ocity of 125 miles per
hiour without ice or
100 miles per hour
with 34-inch ice, this
Radio Mast has
found wide and
successful war-time
use in the communi-
cations field, and of
fers a broad field of
post-warapplica-
tions. both in tem-
porary and perma-
nent installations.

Built of light-
weight steel tubing,
a relatively high
strength-weight ratio
is obtained. Each of the scctions slides over
or under the adjoining member for a length
of 24 inches and bhoth memiers are rig
idly joined through an ingenious use of
tapered bars and wedges.

The comnections s0 made are described
as being even strongerv than the members
themselves. The tapered bars serve to

Tk Ui

B

OLLANDERS under the Nazi heel
find the United Nations radio their

most valuable hidden weapon, according to
the Netherlands Information Bureau.

Heavy fines have been inflicted and jail
sentences given to more than 100 Nether-
landers found with radio apparatus capable
of picking up foreign stations. The ter-
rihle Dutch stubliornness has been too well
known to the Germans for many centuries
to encourage them to set death penaltics
for “illegal listening.” as in the Reich itself,
The Nazis complam bitterly that the num-
ber listening illegally is ‘‘several times
larger than those listening legitimately.

Hollanders are using every conceivable
place for their receivers, putting them un
der floors, inside upholstered furniture and
stoves, in empty garden ponds. in chim-
neys and even in laundry baskets or under
the potatoes in the bin.

Radio broadcasts from United Nations
sources recognize the difficulties under

which the- Dutch public are compelled to

RADIO-CRAFT
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bring the connecting sections automatical-
ly into position. The wedges are easily in
serted and have a small hole at the bottom
to serve as anchor Tor the guy cables. In
lismantling the tower. the wedges can be

quickly removed as each section comes down.

The smallest section of the 90-fool unit
is 314-inches in diameter and thq. sections
increase to 434-inches in the center, tlius
keeping the visibility to a minimpum,

These units have been built 1i yarious
sizes and are available in_heights from
25 feet to 200 feet.

RADIO 1S VALUABLE WEAPON IN HOLLAND

listen. No loud music or signature melodies
are broadcast, and news is read, gt a rate
which permits transcription,

Those few Hollanders who were timid
enough to turn in their receivers. were given
a Dutch rcbuke last sununer when patri-
ots burned the warehouses i which their
radios had been kept. The Nazis reported
that most of the sets handed over were
so old as to be unusable. anyway.

“Radios,? according to the Nazis. “are
a strong and dangerous weapon jn the hands
of the Dutch.” And there is amnple proof
f that statement. The news of the landing
in Tunisia last year spread all through
Holland within a few davs. Dutch’ Premier
Gerbrandy's recent broadcast from London
urging civil servants in the Netherlands to
protect their countrymen against deporta-
tion, hunger, forced labor, etc., was followed
shortly by similar instructions through the
underground press. Thanks to "the radio,
the Dutch will be ready to strike against
the Nazis when the war returns to Holland,
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AUDIO DISTORTION
(Continwed from page 409)
=
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termodulation effects are not only highly
complex but also cause harsh dissonance
effects which still further accentuate those
of intermodulation distortion.

If three such odd-order frequencies are
sent through an ordinary amplifier simul
taneously, it miay be found that the total
audio distortion developed at maximum
amplifier output might actually total three
to four hmndred per cent over that indi-
cated by a simple single-frequemcy sine
wave signal check of the amplifier’s fre
quency response.

Two similar amplifiers may thus be rat
ed at the same percentage harmonic dis-
tortion at the same watts output, yet on
may sound definitely hetter to a listener’s
car. This may be perfectly true since one
amplifier may he gencraung more of the
higher odd-order harmonics and there-
fore more of the damaging dissonance in-
termodulation distortion at the “knee” or
“bend” section of the amplifier response
curve, as well as other types of distortion
too often ignored in sound work today.

This fact brings out an interesting point
with regard to audio distortion in radio
broadcast work. With the ahove factors in
mind, it becomes evident that many orches
tra and band leaders and arrangers mis-
calculate somewhat in their choice of com-
positions, arrangements and harmony in ra-
dio work. Modern, wnorthodox, “disson
ance” type of compositions should be
avoided or els¢ the orchesiral arrange
ments toned down. Otherwise the com-
plex dissonance harmony will emerge from
the receiver speaker with a highly “sour”
quality because of cxcessive odd-order
termodulation distortion effects. Dance or
chestras might tone down their odd-order
harmonic overtone-generating brass sec-
tions for the same reason.

Furthermore, some orchestra leaders re
sort to a trick known as “off-keying” where
certain instruments are deliberately thrown
off pitch in order to obtain a peculiar and
rather pleasant beat-frequency quality to
the over-all orchestral tone-effect. \Vhile
this effcct may be pleasant enough to an
audience actually listening to the orches-
tra, the effect is anything but musical after
the complex dissonance frequencies pass
threugh the maze of broadcast transmit-
ter and receiver circuits with all their at
tendant distortion effects.

Thus audio amplifier design men must
not be misled by harmonic distortion rat-
ings of amplifier tubes and audio com-
ponents. If only harmonic distortion rat-
Ings are available. then the types and their
individual percentages should be checked in
order to estimate the possible total inter-
modulation distortion that might be gen-
erated in the audio system.

If one amplificr tube generates more
odd-order harmonics than another and
both generate the same amount of total
harmonics, the one generating the greater
amount of odd-order harmonics will gen-
erate more total audio distortion than the
one generating the greater amount of even-
order harmonics. [f two amplifier tubes
generate equal amounts of odd-order har-
monics, the tube generating the greater
amount of higher-order harmonics will
generate more total distortion since it will
Fenerate more intermodulation distortion at
the “bend” at the upper end of the ampli-
fier’s frequency response curve, where it is
most damaging to fidelity.

These facts explain the peculjar “tinny”
and harsh audio quality sometimes charac-

RADIO-CRAFT for APRIL,

teristic of amplifiers
using hi-mu triodes

ELECTRICITY
“Fox -ﬁny yoé ﬁnyufﬁeze

and pentodes. Low
mu triodes generate |
practically no odd

order harmonics and I
willdeliver much
higher fidelity ogut-
put, even though this

should not be the case Gasoline driven »~ing|e-u3|i| . .« Compact  de-
according to . com- gign . . . . sturdy construction . . . . Suitable for
parative harmonic meobile, stationary or emergency applications.
distortion ratings of Over 65 models, ranging in sizes from 350 to
both the triode in

question and higher
mu triode and’ pen-
tode amplifier tubes.
The simple harmon-
ics ratings do not
take dintermodulation
effects into account.

Obviously then,
the harmonic distor-
tion method of rat-
mg audio equipment
will eventually have
to he discarded and
some sort of triple-
odd-order frequency
interinodulation dis-
tortion rating may
have to be adopted.
Some sort of a com-
plex frequency signal
similar to a 33-301
2111 cycle signal
might be suitable.
Such an ontlandish

For a dependable source of electricity on projects
remote frow commerceial power, Onan Electric Plants
are proven leade:
the Armed Forces’ total requirements for Power
Plants are built by Ona.

35,000 watts. 50 1o 800 cycles, 110 o 660 volts,
AC 6 o 4000 volts, DC. . .. .

i the field. More than half of

! also dual
A.C.-D.C. output types.

Descriptive literature sent promptly
on  request. [J. W,
ONAN & SONS, 132
Royaiston Ave., Min-
neapolis, Minn.

Awardedto
€ach of the
four manufac
turing . Plants.
of D. W. Onan |
& Sowsz, ¢

car-jarring chord
will show up an amplifier’s true perform-
ance capabilities under actnal complex fre-
quency operating corclitions.

Intermodulatidn  distortion can  be
checked by elahorate  complex-frequency
generator and frequency analyzer equip-
ment or by the more rapid square-wave gen-
erator and cathode-ray oscilloscope tech-
nique.

Since a multivibrator’s  square-wave
signal consists of a complex array of
component  frequencies which may
represented by the expression

7T cost cos3t cos St

4 1 3
an idea! complex signal is available for
checking intermodulation distortion. espe-
cially if an odd-order fundamental is
chosen.

An amplificr donsidered to be “distor
tionless” over the useful audio range and
supposedly generating about two per cent
harmonics, may show a considerable peak
or peaks on the flat top of the square wave
which will indicate much more total har-
monic, intermodulation and other types of
audio distortion. The height of the peuk or
peaks will roughly indicate the amount of
distortion, and the width and position of
these peaks show the frequency ranges at
which the distortipn is taking plade. Vari-
ouvs deformations of the square-wave sig
nals will indicate the different distortion
effects existing in, the amplifier.

Communication on all the islands in the
South Pacific arca is by wire, states Col.
Francis 1. Ankenbrandt, Signal Office:
of the U. Army forces in fhe South
Pacific theater. Inter-island communica-
tion is by radio. Both systems arc entire
ly dependable, says Col. Ankenbrandt.

1944
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types of AC-DC Ballast Tubes now i
[ §

4 STANDARD TYPES

i of Amperitc Regulotors replace over .

erites are real REGULATORS . . . fie ;
mnted Automatic Startirig Resistor i
BNts initial surge and saves pilot
. . . Ask Your Jobber.

v Siuples!

WAY TO REPLACE

BALLASTS

WRITE FOR REPLACEMENT CHART
AMPEA,"TE@ 541 BROADWAY. NEW TORK. W. V.
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FOR SALE-

HARD-TO-GET ITEMS

nd new, except where indicated. ALL
are in PERFECT WORKING OWNDER. in many cases.
the parts alons total m h a
asking. Satistaction gubranteed or Your money back.
ORDER FROM THIS PAGE. Unf our conveni@nt coupon.
Include sufficlant oxtra remittance for parcel post
charges, otherwise order is sent sxpress coliget. Any
excess will be refunded. All €.0.D. shipments require
2005 deposit. Mo C.0.D, shipments on orders tor less
than $3.00. If full remittance Accompanies order, de.
duct 20, discount. Send Mmonsy order, certifieq check,
orfnew U. 5. stamps. No C. O. D.°s to fercign coun-
tries.

ULTRA MAGNET

MORE THAN 20 TIMES
ITS OWN WEIGHT

LITTLE GIANT MAGNET

Lifts 5 jbs. eustly. Weighs 4 or.
Made of ALNICO hew Rikh-misknetic
steel. Compiete with keeper. Worid's
most powerful magnet ewver m,
The experimenter and hobbyist
Bind hundreds of pxcetient uses foe
this high austity permanent magmet.
Measures 134" x 1197 Ship. Wt

LIFTS

ade.
will

cofpany”s overntock. thes

fine mikes offer a d

LOp ‘unity 1o Oitain 3

spiendid unit 1itgle

unl-

anked for n aimple
“‘microphone button.’’

e ameteur. experi-
menter pnd lelephone me-
chanie wili 8nd a variety
waf uses for these excellont
microphones They work
petfectly on 2 dry osils.
Can be used on P.A. svstema for voice transmissions.
in cull systeims nnd intercommunications sets. With
6 f { aill do) the
circuils, Such
You

T to
may be mude into short-line tetephone
n# - house lg-houne. or farm-tofarm “Dhone lnes.
can, use them to lalk Lhrough your own radia, or as
concealed dictmaphone pick™up unita for ‘liateming te
conversations in n distart Toom or ‘buiiding. The lele-
phone mechanic eill And them uxeful replacemonts
on_hatiery-operaled rursl - tolephone Aines.

THESE ARE NEW. GENUINE TRANSMITTERS.
MADE 8Y KELLOOGG, WESTERN ELECTRIC AND
STROMBENG-CARLSOMN. excellent in appearance .and

peration. A remarkable value, Snd one ‘scldom of-
ered in these times.. Shp. Wt 1 '1b,

ITEM NO. 160 $1.50
YOUR FPRICE . .vopeaosseciossivsunia O

AMAZING BLACK LIGHT!!

Powerful 280 Watl. Vitra-Violet Source

The best And Most Bractical
moprce of ultraeviolet light for
general experimental and enter.
Axinment usc. Makes all fluores.
cent substances brilliantly lumi-

nescent. No transformers of any
kind ‘ne . Fits any standzrd
lamp sockel. Mage with al

L]
filter plass permitting only uitea- |
‘vintet ! rays o eome roush .
Brinks ocut beautiful opalescent
nues_ In_various tynhea of ma-
‘:rnu, Swell for amateur 1r-
ties, 1

b plavs, etr.: 10 obtaln
e o unique MEhting offects.  Buib

only. |Shp, WL, N

ITEM 'ND. 87 $2.45

YOUR ‘PRICE ;. ..00.00

WATTHOUR METER

Completely overhavled and
ready for immediate sorvice,
Denigzned for regulnr 110~
. B0 cvcle Z-wire A.C.

. Servicemen ute it
check

Uaed &% & Counter on ma-
Xhines  of - various kinds.
Bimple to : 2 wires

roin the line and 2 wires

1o the load. Sturgily comstructed In neavy metal Case.

Bl4* hizh. 814" wide. 5" deep. Westinzhouse. G. E.

{%i w:w;; or other avallsble moke. She
w 'nay 33

i i $4.95

LIMITED QUANTITIES!
PROMPT SHIPMENTS!

It's ‘Easy to order—Clip Coupon—Order from
This. Page—No Catafog Sent.
MAIL TODAY—NOW!

vour rRilE

L)
= =

(See Correaponding Ad. Page 436)

|l--------------------------‘
8§ HUDSON SPECIALTIES CO. :
§ 40 West Broadway, Dept. RC-4-44. New York 7, N. Y. il
B I have clrcied below the numbers of the items I'm
g orderlng. My full remittance ] s g )
1 clude Ahipping  charges) is enclosed (NO €.0.0. g
ORDERS UNLESS ACCOMPANIED WITH A DEPDSIT.) o
1 5n my deposit of § I . 48 enclosed (20%%
B reaulred), shin order G.0.D. for balance. ‘No €.0.0. B
g ORDER FOR LESS THAN $3.00. (N U. 8. stamps. §
check or money order accepted.)
§ Circle Item No. wantedi 33 87 159 160 :
[ ] 4
[} [ ]
B BB g 0 cshas &5 suomd bodl baewes- Banid - 1
] "
[ [ ]
B Address ooiuesnisieiioaais F .
4 Please Print Clearly [ B
'] [ ]
1
: (1 R . State A1
Send remittance by check.
B rexister letter if you send cfsh or stamnds.
'--------------------------J
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INDUSTRIAL ELECTRONIC

0000062 of an inch are the gauges used to
set and adjust the routine instruments for
lincar measuremernt throughout the plant.
Cam-shaft bearings and push-rods must now
be within 0003 of size. So close are some
of the limits of tolerance that the ordinary
fluctuation of temperature; with resulting
expansion and centraction, is a .most dis-
tressing factor. Speed with accuracy is no
small problem. A gauge set to .0001 inch
is an annoyingly capricious affair. A few
contacts with the objects to be measured
induce inaccuracy through the slight abra-
sion incident to application. If we held a
wristpin in our hand for over twenty-five
seconds, the body heat communicated to at
in this short time would be sufficient to cause
expansion of .0001 inch. Hence the fight on
thermal expansion has been as uncompro-
mising as it has been ingenious.

‘One of the problems involved in the ap-
plication of photocells had to do with the
extraction of the heat from the light beam
used. The trick of measuring is a simple
one. The part to be measured merely casts
its shadow. Excess light is gauged by the
photoce!l and a red light flashes the signal
of rejection. In the case of wristpins, those
measuring 85909 or under are scrapped.
Passage 1s limited between 8592 and .85929.

The smart ‘Chrysler Company has pi-
oneered in this sort ©of robotized measure-
ment. I{ extraneous factors such as vibra-
tion and thermal expansion did not enter,
tolerance «could be placed at 0000001 inch
plus or minus. The machinist's calipers are
crude yardsticks by comparison. Electromc
rulers are now applied to wire mills, where
they stand ready to stop a machine auto-
matically, as soon as the drawing die falls
outside the pale of tolerance.

ELECTRONICS IN THE GARAGE

A slow but persistent invasion of the com-
mercial garage is now in evidence. Here
the cathode-ray tube, now cheap and reli-
able, instantly checks distributor heads, bat-
teries, lights and contacting devices. It ac-

TR,
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RADIUM-RADIO RECEIVER

o SRS L IO T M

news. That is exactly what T have accom-
plished in my present Radium-Radio Re-
ceiver. This is how it works:

At the broadcast station we have a special
metallic gong arranged in such a mananer
that it will give a certain musical note.
When %this gong is struck with great force,
a more than normal power-note is broad-
cast. In my set 1 have a tuned reed. This
reed is tuned only to this special broadcast
gong. Remomber that the set is never turncd
off. When this special note comes over the
circuit in my set, the reed starts vibrating,
thereby making a contact which turns the
set on to its “high” volume point. Tmme-
diately the news, such as important war
news, catastrophies, etc, is received with
{full power on my new radio set. and with
such strength that the entire household can-
not fail to hear it. The volume is strong
enough to wake up a hearty sleeper. After
the news has been received, the owner of
the radio set turns it down again to the
“low” point, and the receiver is then ready
for the next impulse when jt comes along.

THE RADIO ALARM
This impulse—but a different kind—
comies carly in the morning when you de-

wamns or moner order: gl sire to be awakened. Besides the special

reed for news and other purposes, I pro-
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(Continucd from page 403)
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complishes within fifteen minutes what an
automotive electrician could not do within
two hours. Photo-electric analyzers are but-
ted up to headlights to check glare and in-
tensity. The robot marches on.

TUBES AND TEXTILES

The textile industry, long hampered by
the human clement, long buried under acres
of slow-moving, costly looms, promises to
receive its electronic shot-in-the-arm with-
in the next few years. The manufacturers of
print fabrics have long been annoyed with.
skew. When the cloth passes through the
finishing operation it is vitally necessary
that the selvage edges are adjusted so the
weft threads are sgquare with the warp
threads. Otherwise, the design printed on
the material will be noticeably distorted.
Heretofore, a human operator with manual
controls has sweated to keep the cloth an a
condition to receive such impressions. With,
cloth speeding by at 40 yards per minute,
consistent alertness of a type which is rare-
ly available, is of utmost necessity. By the
application of a most ingenious trick, a
photocell has been able to jump into the
operator’'s shoes.

The set-up is simple, consisting of two
photo-cells, mounted at opposite ends of
the roll over which the cloth passes.

The threads in the woven cloth passing
by the photocells, one placed on either side
of the machine, vary between 280 and 8,400
per second depending upon the type of ma-
terial being printed. These threads inter-
rupt the light reaching the cells and pro-
duce a definitely rhythmic current which
under ideal conditions should be synchiro-
nous : that is, the current in one-cell should
have a wave-form cxactly the same as that
in the other. Should this perfect balance
fail, a circuit made especially responsive
to frequency changes is thrown into opera-
tion and a retarding or advancing move-
ment is applied to one side or the other.
Neat but not especially gaudy, says the elec-
tronic engineer somewhat dryly.

L AR TR0
{Continued from page 399)
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vide four more extra reeds. Number I is
marked 5 AM.; Number 2, 6 AM.; Num-
3.7 AM.; Number 4, 8 A M. Before you
retire, you turn a little knob which puts
one of the reeds into the circuit. Each reed
is tiied to a different note. Every hroad-
cast station (Desides. the large *news
gong™) will have four other gongs or
whistles, all tuned to the four reeds of your
set. Suppose you wish to get up at 8 AM.
and have turned the little knob on its appro-
priate reed marked 8 AM. In due time in
the morning, the 5, 6 and 7 o'clock gongs
or whistles will sound in the broadcast
station {(to which your set is tuned), but
nothing happens lLecause none of the three
reeds will be in the circuit, but at 8 o'clock
the last reed will be connected and. conse-
quently, it will begin to vibrate, thus mak-
ing its appropriate contact. This auto-
matically turns on the set to “high” and the
radio goes on full blast, awakening you on
the dot.

THE AD-PLUG-ELIMINATOR

That, however, 4s not all. 1 incorporated
still another device in my set which I term
“ad-plug-elimninator.”

Many people have been exasperated by
a number of the smaller radio stations
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which. plug continuously trashy ads over
the.air, This has been a *“thorn in the ear”
of many listeners. While lucrative for the
broadcast interests, it is often very annoy-
ing to the radio set owner. For those who
do not wish to listen to repeated low class
advertising plugs, there is a button on my
set marked “ad-plug-eliminator” which can
be turned. Its modus aperandi is as follows :

i used the now well-known memory de-
vice of which several are made at the
present time.* This is nothing but an elec-
trical robot which has a “memory.” I have
improved upon the present device in such
a manner that once the radio set “hears”
one of the many ad plugs, it stores it per-
manently in its mechanical brain. Then as
soon as the same advertising plug begins
again, the robot cuts the set off the air
until the plug is finished, then the set is
turned “on” again. In practice this works
very well, but it is not to be confused with
dignified occasional advertising of impor-
tant programs. Only those 30 seconds or
one minnte PURE ad-plugs which are ‘a
bane to so many people nowadays, are
affected.

The photograpHts in these pages show not
only the new Radiuni-Radio Tube but the
new Radium-Radio receiver as well.

Now you would naturally assumte ‘that a
great and revolutionarv invention of this
type should get inunediate acceptance by
tlte- large radio manufacturers, but alas. the
contrary is the fact.

A PERSECUTED INVENTOR

When I had my final model built, I im-
mediately made 1t my business to go and
see-one of our great radio set manufactur-
ing companies. They seemed much. inter-
ested but insisted on buying the invention
outright. Having had such experiences with
other inventions of my own, I told them
I was not interested i any outright sale
but preferred a royalty arrangement; I
indicated that 1 would be satisfied with a
modest royalty tor each tube and set. After
several months of haggling, nothing came
of all this, until one day I was called into
the office of the president of the corpora-
tion who proceeded to give me a long lec-
ture. I do not wish to tire the reader by
telling him all that transpired there, but the
following was made plain:

The president called my attention to the
fact that a revolutionary invention such as
mine would immediately raise Lavoc with
the following powerful interests:

the radio tube interests;

the radio set-building industry ;

the ‘electric light and power industry;
the alarm clock industry:

the battery industry;

(6) a goodly number of others.

The president pointed out to me that. for
instance. the radio tube interests would
immediately have their tube business cut
tremendously because my set only uses a
single tube. Worst of all, with a tube last-
ing theoretically 2500 years, there would be
no tube replacenfents and once a tube was
sold that would be the end of it, conse-
quently the radio tube business wonld be
“shot to Hell in no time”—these were the
president’s exact words.

Then there was the radio set-building
industry, Instead of getting prices anywhere
from $50.00 to several hundred dollars for
a set, “they will starve to death by making
your cheap and popular, pouper’s set.” 1 am
using the president’s words verbatim again.

Then there would be the electric power
interests. These gentlemen, too, would be
hurt tremendously, because today radio sets
use a most substantial amount of power;

*See Radio-Craft, July. 1943. page 588, *'Electric Mem-
ory Machine Helds Ignition Study.’”
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this is very lucrative business wirich the
electric power industry would miss severely.

Next in [ine was the venerable old alarm
clock industry, which by means of my
“crazy fool” set would be totally deprived
of ALL of their business. Three-quarters
of them would surely go out of business
entirely because my radio receiver, being
in a way an alarm clock itself, would be
too powerful a competitor for the alarm
clock husiness, thought the president.

That leaves the broadcast interests, who
as I have already hinted above, would now
be deprived of one of their most lucrative
husiness plums—that is, short ad plugs now
50 common in America. Inasmuch as most
of the small radio stations have to depend
upon this type of business and as “that is
their bread and Dutter, your hair-brained
crazy ‘mouse-trap radio’ would put 60%
of these poor stations out of business im-
mediately.” I 'am once more quoting the
president.

Then there is the battery industry which
would be deprived of their “B” batterv and
“A” battery (portable sets) business as
well, according to my spokesman. He cited
several other industries which I was about
to kill, and he left me dazed when he handed
me a tabulation of all the millions of dollars’
worth of business which my invention
would exterminate with one “fell swoop’—
in the president’s words.

Losses to Affected Industries
Due to Radinm-Radio Set

(1) Radio Tube Companies $128,000.000.06
(2) Radio Set-Building

Industry 226,000.000.58 |
(3) Electric Light and

Power Industry 74,950,000.89
(4) Alarm Clock Industry  46,890.000.65
(5) Battery Industry 24,650.000.28
{(6) Other Industries 74,000.000.95

TOTAL LOSS. §574,490,003.41

I told him that I could see some justifi-
cation in his contention but I also said that
progress was like that and that the same
argument could have been given to the
inventor of the automobile, which put the
horse and carriage trade out of business.
too. I quoted many other new inventions
which worked havoc in a parallel line.
“But,” 1 continued, “you also must remem-
ber that when one of these revolutionary
inventions comes along, it also benefits the
public at large, and, damn it, I'm for ihe
public—first, last and always.”

(Continued on following page)
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Somet/oing New 772 \B BATTERIES

Assemble 1t Yourself!

Pictured is our new type Radio AB
Battery, that can be made up by any
radio service man at a nice profit.

This new improved rechargeable bat-
farr' replaces the dry pe battery
with the advantage that It lasts four
or five years. The cost of radio opera-
tion with this battery is reduced to as
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now assembled over five hundred of
these wunits which are in the fiold
giving good service.
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(Continued from previous page)

Then I gave him my ultimatum and told
him that if he and his interests did not
wish to buy my great invention at my own
terms, 1 would start in the manufacturing
business with private capital and manufac-
ture the tubes and sets myself. He got very
angry at this and we parted enemies.

That was the beginning of my troubles.
One night when I was putting the finish-
ing touches to my radio set in my labora-
tory, there came a knock on the door.

Being unmarried, I had only one good
and trusty friend, and that was Annie.
Annie is my pet ant-eater. She was very
useful around the laboratory because at one
time I was interested in ants and built
those little ant houses—the contrivances
with live ants which you study through a
plate glass. Somctimes some of the ants
would escape, then Aunie would eagerly
lap them up so that they would not run
all over the house and laboratory. Annie,
too, liked to eat sawdust and small shavings,
.and when I was busy filing a piece of metal
she didn't mind eating some of the filings,
as roughage.”

Well, as I said before, there was an
ominous knock at the door. Innocently
enough I opened -it, only to have a couple
of burly gangsters jump me and I was tied
hand and foot in no time. Poor Annie, too,
was kidnapped along with me. They put her
mn a canvas bag, however, and lugged her
along. There followed an interminable auto-
mobile ride and 1 sure thought my end had
come. At dawn we pulled up in a wild-
looking place which afterwards proved to
be a small island in the midst of a lake.

For two years I was confined in a sort
of prison with a heavy iron grating, making

A SHORT

[t

Metals such as zinc-and aluminum, which
have more than one electron in the outer
sliell, may also be good conductors.
Substances which have complete outer
shells might be expected to be good insula-
tors. Quartz is one of the best insulators
known. It is a combination of two atoms of
oxygen with one of silicon. Silicon has four
electrons in an outer shell with room for
eight—oxygen lacks two to complete its
outer shell. The four outside clectrons of
the silicon atom fill in the spaces in the
two atoms of oxvgen in such a way as to
produce a singularly contented molecule—
one into or out of which it is next to
impossible to drive an electron. Many sub-

THE NAZIS ARE FIRST

1l ¥

glider bomb described in these pages is an-
other German application of something
ancient, but sniffed at by our own War
Department. While it may be true that the
device is not a world beater, it is being
used right along against Allied shipping and
is still harassing us at this very moment.
There is no question but that many other
radio-controlled devices will be used
against us and our men at sea, on land
and in the air by the Nazis before we will
have effected counter devices. In the mean-
while, we prefer not to take these de-
vices seriously, but the Germans go mer-
rily atong, using obvious weapons against
us which we should have first, and spring:
ing them on us instead.

Late in February Prime Minister Win-
ston Churchill once more told the same
story to the House of Commons. This time
it is a Nazi radio-controlled rocket bomb.
The “new"” weapon is either a crewless air-

my escape impossible. I was treated well
enough during this period and we had
enough food. \When 1 say “we' I mean
Annie and L. If it had not been for Annie,
I think I would have died of loneliness.
Several months ago during a terrific storm
with an accompanying fire, I found a chance
to escape—how 1 shall not say here for a
nuimmber of reasons. 1 immediately decided
that my life was no longer worth a plugged
nickel, because 1 knew that the big inter-
ests were after me and would use every
possible means to stop me from marketing
my mvention.

So 1 decided that I would publish my en-
tire invention in the pages of my favorite
magazine, Rabp10-CraFT, because I knew
they would be courageous cnough to at
least give the world the news of my epoch-
making inventons.

Unfortunately, there were several reasons
why T could not prosecute the big interests
which kidnapped me and kept me out of
circulation for two vears. The main reason
is that I have no absolute proofs against
them., Then, Annic was still in “jail” and
I was in mortal fear that if I mentioned
any names the gang would probably kill
the poor companion of iy kidnapping days.

Since T returned home, T have written
the president of the grear radio corporation
and told him that unless Annie was re-
turned on a specified date, I would expose
him and his bloodthirsty gang.

The puzzling part of the entire proceed-
ings is that the day I finished this story, I
received a mysterious telegram from the
president. Curiously enough, it contained

only this:
APRIL FOOL.

e T

COURSE IN PRACTICAL ELECTRONICS (Cont. from page 406)

M R TG A I

stances, such as glass, certain plastics, rub-
ber and many oils and waxes, are so con-
stituted that they are extremely useful
wherever it is desired that there shall be
no electron flow.

So we see that we have plenty of raw
material for Electronics. Electrons are by
far the commonest things in existence. Al-
ready we have seen that there is nothing
mysterious about the electron—that it is far
simpler than a grain of sand, for electrons
are only one of the things that compose
a grain of sand. If we deal with the electron
in this spirit, it will be found relatively
easy to understand all types of devices
which depend on it for their operation.

....... s
(Continued from page 393)

I it

craft or a winged bomb. It is launched into
the air from an inclined runway, according
to British reports. An automatic, prob-
ably gyroscopic, pilot keeps the machine
flying at a straight level and its course ds
controlled and checked by radio. By this
means the winged bomb is directed at tar-
gets such as cities. Such targets are very
large, and for this reason allow a good mar-
gin of error in aiming.

The same dispatch further mentions the
fact that the Gerinan Aircraft Radio Re-
search Station at Peenemiinde on the Baltic
has been making extensive experiments
with remote radio-controfled aircraft, as
well as with jet propulsion and the magnetic
direction of torpedoes and other weapons.
The radio glider bomb which made its first
appearance in the Mediterranean war the-
atre, late in 1943, was engineered at Peenc-
miinde.

As we go to press, an Algiers dispatch

RADJIO-CRAFT for APRIL, 1944
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dated March 1, tells of still another “Nazi
First’—"a radjo. remote-controlled tank,
carrying 1,000 Ibs. of high explosive to its
target, where it can be exploded at will.””*

Fourteen of these manless radio tanks had
been knocked out by Allied artillery hefore
they reached the Allied lines in the hig
battle which ended Feb. 19, on the beach-
head below Rome, The dispatch does not
state how many Allied casualties other sim-
ilar German radio tanks cansed, nor what
material damage they did to the Allies.

None of these devices is really new or
startling. They have been known to our own
and other Allied Government War Depart-
ments for many years, Thus, for instance,
the idea of the radio-controlled airplane is
over 25 years old.

But the point I wish to make in all of
this is, that the Nazis usc these ancient
ileas against us, while we sit by and wait
for them to beat us to the punch. We talk—
the Germans act.

There is no country bettce cquipped to
manufacture radio-controlled- devices on a
large scale than America, and 1 think it is
about time that our own War Department
should bestir jiself and beat the enemy to
it for a change. The war is not won by a
long shot, and we will not win it by shrug-
ging our shoulders and maimaining that the
Germans are crazy with their foolish war
devices.

Particularly_ against the Japanese, radio-
controlled devices will be even, more impor
tant for us than against the Germans.

There remains the sore point of ridicu-
lous American censorship on some of these
war devices. There is very lLittle that is new,
particularly in radio, at this tiine. The child-
1sh attitude of war censorship on radio de-
vices at the present timne is only of help to
the enemy. This country possesses excel
lent technicians and outstanding inventors
but many of these who are not working on
war jobs right now, are prevented from
making their contributions simply on ac-
count of this censorship. Take, for instance,
Radar. The Germans and thie Japanese have
been using it just as long as we have, even
at the height of the battle of England, when
Radar was supposedly the one agency that
saved Britain—the Nazis were using it in
France. This necessitated a number of Eng:
lish commando raids against the French
coast in order to destroy German Radar in-
stallations. Yet, with the Allies and the en
emy, both using the device, it is still the
great. hush-hush invention with us—which
must make the enemy laugh. Indeed, at the
present time one wonders if the Germans do
not use a better Radar systemn than even the
Allies have. It is well known that the Nazis
have equipped practically all of their anti-
aircraft guns with their own Radar de
vice, and judging from their success in
bringing down Allied planes, their device
must be first rate. So why all the Radar
secrecy today?

Perhaps outside inventors could make
helpful suggestions on how to improve our
own devices, but in this thev are prevented
on account of the censorship, which for-
bids anything to be published on the sacro-
sanct Radar, although it dates to 1932

in the meanwhile. our own War Depart-
ment could do much to rectify the situa-
tion by having a little more faith in the
American inventor and our owr technicians,
and for once beat the enemy to the punch.
not necessarily with more planes. more
ships and more artillery, but particularly
with N EW radio-contralled devices—
WHICH WILL SAVE THOUSANDS
OF OUR MEN'S LIVES — hefore the
enemy makes further fools of us.

*8ee the wrlter's artlele, ““Radio Pilot Mine Destroy-
ers," Dec., 1943. RADIQ-CRAFT.
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A view of the British
Navy's underground
wireless station at
Famegusta, Cyprus.
Here, deep below the
earth and relatively
secure from both
aerial bombs and
shells, Signallers of the
Royal Navy maintain
reliable communica-
tion with military units
of the United Nations
in the area.

ERE are four of the handlest. most Informative books that this
poputar technleal library ever turned out. They hardly need an
Introduetion. Thefr usefuiness is already an established fact,
proven on the hest “‘proving @round* in the wocld: “"The field of
practical applieation.™

Yes. indeed. thousands upon thousands of teehnlclans. servicemen.
exDecimenters. trainees use these books daily. They are Just the
right size to slip in the pocket se you can read them when traveling.

The knowledge gained from these self-help books ean be used
in countless ways; lor example. in building a home-set; when servie-
ing an outside job: or when preparing for an examination. Many
men in the armed servies who are aiming toward & higher rating are
making excellent use of these books. The price, enly 50¢ each. and
less when you buy more than one at a time. is trifling when you
consider that the first appifcation of the knowledpe palned will
hikely pay the cost of all four books.
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Modutation—Basic  Facts  About  F.M. Broadeasting—Construct ion—
Build This Prictical F.M. Adapter—Audic Amplincatlon—F.M. Audlo
Ampliner. Part 1—F Aucio Amplifier. Pari 2_F.M. Audie Am-

Plifier. Part. 3—F.M. Serviee -Part L, Antenna Installation i Sor e
—Part 2, Recelver Atlgnment and Diaknosis—Part
for F.M. Servielng, Engineeringtare 1 T

Part 2.

3. Test Equngment
. The How ,nd \Why of F.M.
The llow and Why of F.M.—Theory and Design Considera

# tions of R.F. and I.F. Colis in F.M. Receivers.
D D D D R e S D S R D D R R SR S s e e S g A AN =
SPECIAL SEND-NO-MONEY OFFER F
RADCRAFT PUBLICATIONS, INC. ]
¥ e Weat Broadway. 1
K i not nem:mr)‘ﬂllml )"f("“l S';“d m‘“'"'{ ! New York 77NV q
e I ¥ 1 0 fal advanuage of enilemen;
;:l;:.nc‘_‘rgf'f)_"m?,:l_] s‘l’mr:I}'l cl{l oul the counon, : ush 1o me by return mall. as per your sveclal offer. the g
4 following books: (Check hooks seleeted.)
Paste §t on a poat eard anid schd it te us. g | ™ Now 26 0 ne. 27 = iy 1
Rooks «ill be sent to you immediately I will pay postmin S1.00 (i (w6 hooks are ordered). £1.25 |
All four books are listed unitormly at 5oe :rm three hooks. &1.30 for four nooks. mlus 4 fow cents g
N I i hooks. voslage atul charges.
Lol olftiwpnt o ipglthnbdirenit P O WE "CANNOT SEND A SINGLE 50c BOOK €.0.0. ]
If you wllsh n take advantage of our sh«ﬂ;l [] /
offer, orderlug three books or more. we Muke 3
an unusual loww price 1o your @s follows 1 NAME PLEASE PRINT GLEARLY ~ """ "'"" 0]
3 hooks—$1.25 9 hooks—S$1.50 B OADDRESS . oo vvee et e et e e A
Do not fall to send coubon today! 1 oy - e :
RADCRAFT PUBLICATIONS, INC, 1~ 0 sate anipping ana €.0,D. chartest’ Check here if ‘Sou send
i L . ’ ¢ sh. U.8. new pOstage staMps. money order. [
25 West Brondway, New York 7, N. Y. : :‘ll-':»'«‘-kf‘)";"o'rj:l’g m(‘-u:llrh}i sno ¢ oD. dAdd 20% to all prices g
quoted.
L------------------------------J
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Short-Clrt Mathemaltics

COMBINED WITH

Practical Mecharies Simphtied

NEW 2.in-1 reading course! Now you can leam
the speedy, simplified system of calculation used by

draftsmen, engineels. accountants, “master minds”
on the stage. Learn casy way to multiply 4 fAigures
by 4 figures without using old-fashioned muitipti
cation: add lonig columns of figures this Hightning
short-cut method. Learn horsepower, slide rule. '

enicrometes, logarithms, wood measure, puzples. etc.,
ete. Lasge illustrated velume complcte withanswers, (2
only $1 postpaid. Satisfaction or refund. Amaze

.
friends with your magic-like mental powers. 0 o
m Complets details...mall coupan TODAY! + 'V /O

I NELSON €O., 321 So. Wabash, Dept. D-310, Chicage

Please send free details sbout "Short.Cut Ma.ematics und Practical
Mechanics Simplified.™ No obligation.

CHHHHET
ELECTRONIC DIAGRAMS

st H L

matics which show tubes also show the
commercial type number of the tube; or
have a symbol designation numeral drawn
near the tube symbol.

In many cascs, the values of resistors
and capacitors ave indicated by lettering
adjacent to the component symbol. For
example, a 200 ohm resistor may be
designated as —wwwa— 200 2 , or
~vove— 200. ohms. A capacitor as —1b-
250 mid.

Vacuum tubes often have their commer-
cial classification numerals near the symbol.

AND /1

ELECTRONIC

N ;
BURSTEIN-APPLEBEE CO.

1012-14 McGee St. Kansas City, Mo.

CANNON-BALL

is a good Headset
guaranteed to satisfy
you. For sensitivity,
clarity of tone, de-
pendable performance,
use a Cannon-Ball

Sclentiticaliy Headset. Folder R-4
u illustrates complete
Heavy Lar mMag- . .
new greatiy In-  line. Write

creans their eoffi-
ciency.

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

#ead.det //eadgaatteu

SERVICE DEPT.
OFFERS you a completely

equipped service organization

to handle your repairs on
Fada and all other make radios

JFADA OF NEW YORK

928 Broadway, New York, N. Y.
Tel.: GRamerey 7-0951-2 and 0980
" LARGE STOCK OF REPLACE-

|
{ MENTS AND CABINETS
| __ALWAYS ON HAND

PATENTS—TRADE MARKS

Booklet concerning Inventions & Patents
Form “Evidence of Conception’ with in-
etructions for use and “Schedule of
Government and Attorneys Fees''—Free
LANCASTER, ALLWINE & ROMMEL

Registered Patent Attorneys

436 Bowen Bldg. Washington, D. C.

BUY WAR BONDS

A tube designated 6J5 would, of course, be
| a standard 6]5 tube. If is obvious that a
competent technician must he able to readily
distinguish commercial classification num
bers from symbol designation numbers.

Tube sockets, if shown, are clearly
marked with numerals to indicate the
proper prong holes for certain connections.
These markings are in accord with gen-
erally accepted practice as standardized hy
tube manufacturers in their catalogues.
Reference to a catalogue to determine what
particular connection a given socket num-
ber is, will serve to double check the
schematic indication of wiring.

Jacks and switches are normally shown
in the position in which they are at rest.
Should a phone jack he shown with con-
tacts closed, that would indicate the position
| of the jack’s contacts in the open position,

i ﬂ HTHERTTTRATE e BT
(Continued from page 408)

il T

before a plug is inserted in the circuit.

Switches are usually shown in their open
position, or, in the case of a multiple posi-
tion switch, with the switch arm thrown
to the right or left, and occasionally to a
center contact. This, however, is not an
infallible rnle and should never be pre-
sumed. Study the circuit characteristics and
determine exactly what comact positions
are indicated by a given switch position.

Tube sockets are rarely drawn on a
schematic. The usual procedure is to indi-
cate the cxistence of a socket for a particu-
lar tube by showing the usual schematic
symbol for the tube and placing the desig-
nation. such as V-101, X-101, beside 1it,
where V-10l is the tube and X-101 the
socket for that tube. The socket designation
is usually placed under that of the tube.

The reference groups V-101 and X-101
are known as symbol designations. Symbol
designations are used to facilitate the com-
pilation of parts lists and to simplify textual
reference to a drawing. Such designations
consist of reference letters with numerals
affixed to them.

Reference letters, while not as standard-
ized as graphical symbols, usually conform
to the listings in Table 2.

The method of using these alphabetical
symbols, as well as examples on actual
schematics, will be covered in the next
article, which will also deal with electrical
industrial and wiremen’s symbols.

Designation
letter

A.

Dynamotors.

Fuses.

Plugs.

power,
Hydraulic parts.

Sockets.

NXXE<C H0PO0PO0ZIrA-—IOTImMOO

Alphabetical Portion of Symbol Designations.

Classification

Structural parts, panels, frames, braces, etc.
l B. Motors and Prime movers.
Capacitors of all types.

Miscellaneous electrical parts; insulators, dials, etc.

Generators, exciters, etc.

Hardware; screws, bolts, pins, snaps, etc.

Indicating devices (except meters) ; pilot lamps, etc.
Jacks and receptacles (stationary).

Contactors, relays, circuit breakers, etc.

Inductors (radio-frequency and audio-frequency).
Meters of all types. Gages, thermometers, etc.
Nameplates, charts, etc.

Mechanica! parts; bearings, shafts, couplings, etc.

Diaphragms; microphone, telephone, projector, etc.
Resistors, fixed and variable.

Switches, Interlocks, thermostats.

Transformers; radio-frequency, audio-frequency and

Vacuum and gaseous discharge tubes.
Wires, inter-connecting cables without plugs.

Mechanical oscillators, crystals, etc.
Impedances such as wave traps, etc.

Table 2
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WORLD-WIDE STATION LIST

(Coutinged from. page 415)

=0

FM LOCATION FOR DX

An audience of 5,000,000 people for one
F}l broadcast station is sought by Radio
KPRO of Riverside, California. The sta-

www americanradiohistorv com

1

, i Mc. i ; !
Mec Call Location and Schedule c Call Location and Schedule tion management plans to erect a high-pow-
| ered transmitter
9.4% GRX  LONDON, ENGLAND 10285 ZNR  ADEN, ARABIA Peak, near San §2,,‘,2$d§ﬁg of Cucarnonga
9.9 LRAI BUENOS AIRES, ARGENTINA: Fri- | 10.345 —— BERN, SWITZERLAND; heard aof ’ o . )
da,s only, § to 5:30 pm: "Radio 4 pm I'rom this point, 9.000 feet above sea
Del Estado. 10260 — 'STATION DEBUNK'; Siation of | lvel, the station should cover an area of
9.493 JIE2 TAIHOKU, FORMOSA: 8:30 to 10 the All Free more than 48,000 squrare miles. Thus resi-
i 10.445 —— MOSCOW, U § S R: 7:40 to 8:70 I demts of southern Califi 1
- 2 am: 830 to |1 o 1 alitorma, western
©.700 FIQA TANANARIVE MADAGASGAR: | ., pm. Arizona and ! N
noon to | pm. 48— HAVANA, CUBA; evenings. and southern Nevada would all be
9.700 WRUW BOSTON, MASS. Caribbean | !054 DZD BERLIN, GERMANY; §:50 pm fo | Served by one FM broadcaster.
. . . midnight. P 2 .
e = e o [ L T R P
! . e g ite i e country which has po-
9,700 WRUS  BOSTON, MASS.. Mexican beam. — T T e i P, T P
7:30 pm to 2 am; North African 1078 R'r?es DFFRLJBANrERr?;n e tenitally g'em-er COVELARE. Fhat is WMIT’s
beam, 6 to 7:30 am 10820 KWV . SAN FRANCISGO, CALIF A, | Proposed position on Clingman's Peak in
9.708 —— FORT DE FRANCE, MARTINQUE: [ stralion beam, 2 to 445 am.| North Carolina. It is expected to cover
§ to 8:30 pm. South American beam, S to 7 am. | practically 70,000 square miles.
9.715 OAX4K LIMA, PERU; 7 to 9 p
9720 XGOA  CHUNGKING, CHINA: 8 %o |[I . o e
am |
B “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 LISBON, PORTUGAL; African
beam, 3 to 4:30 pm.
9.730 (C:Eﬂlo VMPAgAlIDSEOd CHILE; 7 to 11 om
9.735 A5 MONTEV . URUGUAY; eve.
nings,
9.740 CSw7 LISBON, PORTUGAL: North Am.
erican besam, 9 to 10 pm.
9750 ——— ROME, ITALY; day and night trans-
missions.
9.750 WKLJ  NEW YORK CITY: North African
beam, 5:15 to 7 a 330 to 8
Pm
9.755 — “RADIO INCONNU": 3 to 3:lli4
pm; chimes or bells
9.760 —— "DEUTSCHER KURZWELLEN
SENDER ATLANTIC™: |30 to 2
pm Sunday; 3:30 to 358 pm:
4:30 to 4:58 pm.
9.765 OTC LEOPOLDVILLE, BELGIAN CON- : :
GROd after mrdlni hlq- used by PARTIAL CONTENTS Ave yoU askl‘ $ectronics n radio
‘Radio National Belge B 1o and ing 3 i
9.780 —— FRENCH EQUATORIAL AFRICA: :égégﬂﬁfcmo"w in Radio T00 tions are DERE, "efect will
10:30 to 11 pm: irreqular. & ANNUAL terious ! horator? b niions have
9,780 — ITALIAN UNDERCOVER STATION; |[ ELECTROMIC ThEQRY AND research mume secret IMVELTine sei-
4 to 4:11 pm. . 15 th hi war t at iliar
%785 OTC  LEOPOLDVILLE, BELGIAN CON. |[ beoi™in i SThianll? ot e peacetime ML e, unfami e
GO: 5:45 to 6135 pm: 8:15 to 8:45 | | EA"5i, AMAIE, U Arsict ontists take oG special teehnicd
pm; other times, ou ould Knaw About irin
9825 GRH  LONDON, ENGLAND: | 1o 430 || firc'ionics Eiecironic Tubrs fields, reat . fl
am: 11:30 am to 12:45 pm. | tronic  Solavox, fts theory cation : w-‘“\u-nadm-cla
9.830 GRX LONDON, ENGLAND et Ponnd The Photo. Keep Posted -cross
3.833 SOCM EUAV:'TP?(.;C%E/}. 10 dsm to Il pm :,?'I":mn:’l::n‘lnlt-n underlying its once agaih n_e gt\ldc‘l“‘
833 XPRA N . CHINA; 8 10 9 am. , B e raoic | DEVICES Radio 19 st & xpert
9835 — "HUNGARTAN NATIO NS RA w2y T ce that has h
DIO™; speaks German; Sundays Anong :"‘0‘:'.:',’2‘::‘5:;1'"“ i :(:;:(il?\“’f e Bmes;cues "re';’“'"h- thT\;‘o‘:ﬂ-
%:g :o ;3;3 am: ZIISS :.o 9;%; amy 3‘;‘:.'2.:1’: an'- the :q;@‘g-}'y?? - ;Enccdc'{“n(')"ﬁ‘{ées‘ '!"heI ﬂx":oow rac-
A% to 2:27 pm; 3:15 fo 3:27 pm: ] S TR R ny ELE Jistant W be an-
7:15 to 7:27 pm. [ | Code Machine—Electranic Heo. 2, he near and & d N ortheom:
" . Pas i ! the T ugh your the fort
NS NaalBiune pascionr || S5 S Alnt & i s o e
9860 EAQ  MADRID, SPAIN: | 10 3 pm: &40 || apmnraitinand hame: home B asues of RA .
to 7:13"pm: 7:20 to 8 pm || tmoly ypes of clcctronic g Need This i
9.865 — MOSCOW. 0§ S R 7 to 8 am: || | "#40i5 consTaucrion b Annua\.Tool
qugopfnm- 7 to 7:35 pm: 8 to | i :““;'.'.',‘:.:g::“‘" h;’:‘: Free Reterence Ty anead-yo €403
E 5 . mevera {geot thot
9870 — “PRAHEVA'; § 40 5:07%; pm: opens || SYReS adanicd 1o piying ¢ plan INEE oy sent=day
with train whistle and?closcs with l m’.“’;‘ .T.'n'?’.“e""m’n'?.'."..ﬁ"v'i‘? T “ltm ney \a:llmaf‘“ aet'ﬁ'!‘t 15 where ‘I‘r
three train whistles; 7 language. | T i Sureggteras f.:::?r-"\ b ";cms ﬁ ('."2: s "““"m:n"l
9.880 CR78E  LOURENCO MARQUES., MOZAN- | | @i wamee52ha tor For: Tulo et ANNUAL Cpiry a0io" gup
BIQUE: & 1o 8 am; 3 1 § pm. B B Jroun Ve REFFR pucked Do nat BIAE wonlh
9.880 — M A R am to fiEhE IINe—A Two-tubs Sunen y i b 10-ELECECG POST
noon Midsret  AmDlifer, wiich  in algest Tie BADLU Map MIN
9.895 — TEULGARIAN | FREEDOM  STA- | aaarexs Systern—ona any "'&““"'r"ol\),n and got 1t asgiutely
0 2 E ol |6 others. 1 A
330 pm. ) dit s el | SOUND AND RECORD NG “‘: think of W ;yuwb;‘cr\h\mt:u'\tkly 5
9.897 WKRD NEW YORK CITY; European beam tlpm"o:'ll'm'nnlr-:t(l-m " High- :r:e and post ‘u\ 9 mu‘s‘( us to “"““:,u
5 to 6:45 am { :'l‘dlélvt.:o’:mnhrre.r—-:-p(;r\rn; CRAFTY :‘“:hnnaue i .|:cnd a subsel
9.897 KROJ  LOS ANGELES, CALIF.: N.EI. || renrodurion o ar-2aPel \{ you ar igtion-
Gt B mc::|5 e ,g‘ §:45 r‘;?lo‘zgll?:r:rog“twnzxﬁzndog :’“‘u“'.x{:nd your subser
am; 11:15 am to 2:15 Australian E:r:“;":,'qh_mm- ihe. Fobe: WeltaS
S d) () e cording Electronie  Boser CUT OUT AND MAIL
9.897 WKRX  NEW YORK TN ik AT e g Cf memsdmes s ——————
st mCsl':lzr; Nr::r'h European ;« :zﬁ,:?ua?;i"‘:b;l‘!éi:T: ‘ 2 o : -
9.935 — "MADIO MEDITERRANEAN"; || 2 -rurm‘-’ “Checker i, d.:.‘:,‘i; L 3 R s e
r nda |- = 'S H t -
9.958 HCJ8  QUITO, ECUADOR. 9 %5 948 om: || Brontur mucirarcan or the 23 West Broadws T STRLglnest when
] . am: || prong to which Its clements New/ Vorkl 7, N\.\v.
5 o 5 aLs gafe as 11:20 pm. e phrousht’ out—Cempaet TIME L'Ml'r Pr——
000 W EBJve:'uLLoE sfh:r::’ztla;\ND; DN | T ot en Sl Teangentfor o) L o take advaniaze of your Sgeeisl Time
X anee o an 11-Roint. 3 Fang FFER N mit Offer for Your RADIO-ELECTRONIC REFER
10.005 — YOICE OF FREE ARABS: Sund BNt AT N 2 Ean FNCE_ANNUAL—1043.1043, which you. will send
215 1o 2:34 pm: 315 1o 335 p. | | KRy EPAble, of ehecking RADIO-CRAFT 1 S i o menaci v o Bt R c e i
10.010 —— “BULGARIAN. " FREEDOM ~ $TA. c\.‘l)“.‘\;ﬂl amandicldio, ale ﬁw”" FREE COPY : Povulnr Electronics for the period checked below.
TION": 2:15 1o 2:28 pm o e e ing | RADIO-REFERENCE
N . . ana! 5 nZe—and ] 1 enclgse my remittance of §
10,050 XBHX M;x;riodﬁuv, MEXICO: 8 am 1o ! B0 Vestron - Ray | voltmeter ANNUAL § (01 ¥ 8250 [J2 Yrs. $4.50 (] 3 Yem. 86.00
10.065 MTCY MANCHUKUO: |30 fo 3 am. 1| 15 ?“‘;':ELI:{',"’::E,:E;:' using 1 Year $2.50 : [ This is a new order [ Renewal [ Exteosion
0.105 HH3IwW poﬂgrq sAu PRINCE, HAITI; eye- l Articler. on servicing. supoly 2 Years $4.50 : NS e rnd Sy T
mn methods an
10.130 HHIW  PORT AU PRING : paefil idean Including: oy. 3 Years 56.00
. = g e an. HAITI: | tc 5 | gz&n:'cl;;:n_l F‘:‘.’S':F*;"sﬂlzn“ H AGOTCEE o gy o s 08 55 0 S s s B s S B
! P 10 DE JANEIRO, BRAZIL: 7 to | Niator And countleag | f You are already a sub- § Gy ... .. i A T IS,
8:15 pm; 8:30 to 9 pmA. G I:D?If:lr'iv‘:f;u‘h;olr Sroming oot iR e B 0 ol Fosial Diat. Mo, GF ish o
i .
10.260 XGAP PE;:LNrgfoSAHJP‘::;Irnder Japanese [ propleme YOUT ViEINE Lk Extension’ bax L AT R S ol g R Ry
. am. 4 mm SR NN NN NN Em SN Em SN SR BN RN Y BN BN BN BN SR SR B e e m g
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SOME ENGINEERS
WE DON'T WANT
AT NATIONAL UNION

*

Let’s make it plain. There are a
lot of engineers WE DON’T
WANT. We have an outstand-
ing group of engineering special-
ists who are GOING PLACES.
They’re thinkers, doers, practical
dreamers. We're proud of them.
WE DO WANT more engineers
to join them but they have to be
fellows who measure up. If you're |
not just trying to hit a high spot |
today. If you want to get into the!
exciting war work we’re doing now |
and ride along pn our great peacel
time electronié¢ tube band wagon—
THIS IS YOUR BIG OPPOR-|
TUNITY. We are adding to our
staff engineers who specialize 1n

ELECTRONIC TUBES
PRODUCTION
DEVELOPMENT
MEASUREMENTS
PHYSICS
ELECTRICITY

TRANSMITTING TUBES |

|
Our laboratories in Newark, N. J.,

offer ideal working conditions. We
prefer that you have a degree in
electrical engineering, physics,chem-
istry or mathematics—your experi-
ence, however, may be sufficient.

Why don’t you find out whether
youre one of the engineers
National Union DOES WANT.
Write and tell us about yourself
or Phone HUmboldt 2-5252, Ext.
72, for appointment.

|

NATIONAL UNION RADIO,
CORPORATION

50 Spring Street, Newark, 2, N. .|

440
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TECHNICAL
PERSONNEL
WANTED

f S ®
~&endieMorime

PRECISION EQUIPMENT

ELECTRICAL
TESTERS

MEN AND WOMEN

AN
OPPORTUNITY
FOR

@ ELECTRONIC ENGINEERS

for radio transmitters
and receivers and

similar equipment
® ELECTRONIC DESIGNERS
Young men and women who
have been licensed radio
amateurs preferred, or those
having a good technical
knowledge of voice commu-
nication and trained in
electrical testing of ra-
dio equipment, are needed
for inspectors and testers.

WESTERN
ELECTRIC CO.

® ELECTRICAL ENGINEERS
® ELECTRICAL DESIGNERS
® PHYSICISTS

® DESIGN DRAFTSMEN

to take an active part in the war effurt
ohd PEACE.TIME developments in the
Mmarine and Industrial Field.

These are permanent positions and offer
unlimited opportunity ta men with obility,
vision ond desire to work omong con-
genial people.

IN PEACE :
Source of supply for the Bell System WR!TE NOW—stohngl backgroun.d, e
IN WAR perience, solary requirements —in full

confidence fo

PERSONNEL DEPARTMENT
Release and U.S.E.S. Consent Neeued.

Arsenal of communications equipment

Write, or apply in person te:

C.R.L, Dept. 4816

100 CENTRAL AVE.
KEARNY, N. J.

Mon. through Sat. 8:30 a.m.—3 p.m.

MARINE DIVISION
BENDIX AVIATION CORP.

Dne Hanson Place + Brooklyn 17, N.Y,

Release statement & U.S.E.S. consent
needed.

-

ELECTRONS SCORE AGAIN

_Electronic heating has scored .another
tpumph this time doing a welding job en-
tirely impossible by ordinary technique

Present methods for manufacturing hol
low propeller blades for airplancs require
a copper or copper-alloy fillet in the leading
and trailing edges to alleviate sharp corners
in. these regions. \Welding on the outside
edge is not sufficient to hold the two pieces
together and it is, of course. inpossible to
weld along the inside edge. With induction
brazing. beads of brazing material are laid
along the inner edge. The propeller is then
moved edgewise through the output coil of
an oscillator and the beads are fused—this
securcly binds the edges together. This
work has been done with a torch hut it takes
much fonger. It requires greater skilt and
results in greater warpage of the blades.

o
L+ L _ ‘éﬁ
These minute tubes are the -type used in the
new Zenith low-priced hearing aid. Rated at
0.625 volts, two of them can be hooked up in
series from a single flashlight cell. Current re-
quirements for voltage amplifiers is only 25
Ma., for power amplifiers, 50 Ma, Power out-
put runs to 7.5 milliwatts, though the 3 milli-

watt tube is used in many hearing aids.
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This Fast-Growing Company Needs—

ELECTRONIC TECHNICIANS

* DEVELOPMENT
ENGINEERS

* INSPECTION
ENGINEERS

* PHYSICIST

. % ELECTRONIC
EQUIPMENT
TECHNICIANS

* MECHANICAL
DRAFTSMEN

* AND OTHERS

NORTH AMERICAN PHILIPS COMPANY, INC.

Dobbs Ferry, Westchester County, N. Y.

If working in essential industry at highest skill, please do not reply.

A real opportunity for experienced men, particu-
larly with well-balanced backgrounds in acoustics,
broadcasting, frequency modulation, ultra high fre-
quencies and special device circuits. Openings exist
in designing, development and manufacturing of
cathode ray, transmitting and general-purpose
tubes; communications, electronic and precision test
equipment. Excellent post-war possibilities.

In replying give age, draft status, technical edu-
cation, training and experience; salary require-
ments, availability. Enclose photograph. Write

direct to:

President

OPENING for
MOTOR
ENGINEER

Engineer with electric
motor experience, ingen-
ious, and with sound
basic engineering knowl-
edge, to be assigned un-
hampered to very inter-
esting project. Location
East. Medium sized con-
cern with established rep-
utation in electronics
field. Salary commensur-
ate with ability.

BOX 404

¢/o RADIO-CRAFT Magatine
25 West Broadway, New York 7, N; V.

ENGINEER

COMMUNICATION
EQUIPMENT

To design electronic devices, trans-
formers, filters, etc.— mostly Andio
frequency. Working knowledge of trig.
onometry and LC circuits necessary.
Al:o some experience on communica-
tions equipment or mechanical manu-
facturing. Salary open. Draft exempt
or deferable by reason of educution or
experience. Excellent post-war pros.
pects. USES referral card will be re-
quired.

Audio Development Co.

2833 13th Ave. Seo.
MINNEAPOLIS, MINN.

RADIO-CRAFT

A WAR PRODUCTION }OB
TODAY MAKES WAY FOR
A PEACE JOB TOMORROW l_

APRIL

for

1944

www americanradiohistorv com

RADIO WRITERS

Resident in the New York Metropolitan
area. For part or full-time work on
established radic magazine. Capable of
writing articles. on assigned ' radio or
electronic subjects, expand or digest
technical data, press réleases, etc. or to
carry on research work under editorial
| direction. Apply

Box 47, Radio-Craft
25 West Broadway, New York 7, N. Y.

| Arrest of the chief engineer of a com-
pany tmanufacturing precision equipment f&r
war use brings to light the fact that a few
misguided individuals are sparadically at-
tempting to use the ether for their own
amusement. The FCC annotinced the ar-
rest of Frederick A. Turner, who was op-
erating a home-built set in his Brooklyn
apartment.

He was of course immediately picked up
by the monitoring apparatus of the FCC,
which has increased to many times its pre-
war cfficiency due to the necessity of hunt-
ing down transmitters which might be
in touch with the enemy.

A few amateurs failed to hecd the Gov-
ernment’s warning to get off the air after

| December 7, 1941, and were picked up at
that time. Most of them were let off with
| permanent revocation of their licenses.

This kid-glove policy has been dropped,
and it is understood that the Government
will press for full penaitics. Operation of
such stations is dangerous in that it di-
verts monitoring services from more impor-
tant work, and should it become géneral,
would interfere with war radio activities.
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INSPECTION
ENGINEERS

for quality control work
MEN OR WOMEN

to do inspection and test-
ing of radio and other
high-frequency equipment
Background required: knowl-
edge of D.C., A.C. and electronic
theory. High school with some
college background in Physics
and Mathematics or radio school
essential. Experience in ama-
teur radio with license de-
sirable but not required.

WESTERN
ELECTRIC CO.

IN PEACE
Source of supply for the Bell System
IN WAR

Arsenal! of cammunications equipment
Write, or apply in person to:
GRS, Em%l'oymont Dept,
100 CENTRAL AVE.
KEARNY, N. I.

Mon. through Sat. 8:30 a.m.—5 p.m.

Heleuse statement & U.S.E.S. consent
eeded.

n

MOTOR
ENGINEER

Position open for’ engi
neer who desires full op-
portunity to develop own
ideas on very interesting
new project. Necessary
qualifications: original:
ity, sound knowledge of
fundamentals, and ex-
perience in electronic
motor design. Salary
open.

Raytheon Mfg. Company

Personnel Department,

Waltham, Mass.
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ELECTRON AGE COMING

he made without acid or hand manipulation.

Mrs. America will be able to shop hours
longer and stilt get home in time to “fix”
dinner. Present day experiments, using in-
tensc heat generated by high frequency or
short-wave radio, have -radio-cooked some
foods in as little us 3 seconds time . . . and
all indications point to new and hitherto
unsuspected possibilities for cooking with
radio power.

New methods and tubes may permit ra
dio transinission, not ouly of sound, but of

General Electric's
photoelectric spectro-
photometer, which dis-
tinguishes two million
colors, and draws a
curve showing the ex-
act characteristics of
each. The time requir-
ed to give the exact
curve for a color is
less than five minutes,
older wisual
methods of recording
a color required hours.

whereas

power. Already as much as one horsepower
has been sent through the air, This is only
the beginning. Someday, perhaps a hridge
will be built or a building demolished—
with power supplied by radio.

Radio crystals (whose electric properties
were first discovered in 1880 by the C}:ll‘iCS)
have amazing uses, and many potentialities,
They can keep radio stations on assigned
channeis, serve as microphones, earphones
and loud-speakers, keep time, measure the
most minute roughness of finished ina-
chine parts, analyze Luman heartbeats,
create and detect inaudible sounds, help
paint television pictures, talk and listen,

According to a little hooklet, “lndus-
trial Science Looks Ahead,” issued recent-
ly by the Radio Corporation of America,
we may expect the iollowing:

Fluorescent wall paints, which become
luminous in various designs when acti
vated by invisible ultra-violet rays

Electronic devices to open your car doors
by push-hution ; also an electronic callision-
preventer. A car television set with one
screen visible to the driver, which will cut
off automatically while the car is in mo-
tion—and a second screen visible to back-
seat occupants at all times.

Television “eves” and electronic appara-
tus capable of guiding airplanes to carth
through any kind of weather.

Radio-telephone communication to and
from ships at sca fromn dial telepliones;
two-way television cominunication with
ships

Books recorded on sound-film to be heard
rather than read.

In radio communication, RCA sees even
greater advances; high-speed radio tele-
graph routes handling 650 words per min-
ute, pocket radios which may resemble a
cigarette case or lady's compact; radio
programs with two-dimensional or stere-

RADIO-CRAFT
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(Continued from page 404)

phonic sound, transmitted gver two: .sep=
arate radio chanuels from two micro-
phounes some distance apart in the studio,
and received through two scparate speak-
ers in e home.

Television avill be received in colors and
in three dimensions, on an 18-- by 24-inch
screen in the -home, or on the regutar mo-
tion picture screen in theaters.

Electronic clocks with no moving parts
will tick off the seconds, minutes.and hours
with Hashing electric lights.

Newspapers will he trandnitted direct-
ly into the rome, and 'will be printed there
by radio facsimile equipment attached to
the home television receiver.

Safety at sea and in ‘fhe.air, ‘already
Lelped by automatic. collisipn .preyenters,
ahsolute altimeters and detecting.and rang-
ing devices, will be fugther increased by
automatic, unattended ,radio weather sta-
tions and beacons: throughout the world.

With such a begiyning, even the most
fantastic possibilities qom as probable fu-
ture actualitics. \When' you hear someoue
exclatm, “\Will \\'onder§. never cegse 1, you
can rest assured they hawe only begun . . .
I fact, a new, extensive erop ef radio won-
ders to come are in process of develop:
ment at this very monient-—test tube -won-
ders of Today which  willi :become -the
accepted realities of Tomhorrew.

®

FCC's new chief engineer in charge
of broadecasting is Gearge P. Adair, who
was promoted. to that post last month by
unanimous action aof the Federal Communi-
cations Commission.

Mr. Adair fills the position vacated .by
former Chief Engineer E. K. jeit, who now
becomes a memher of the, FCC. Lt. Jett has
been FCC chief engineer since 1938.

Mr. Adair is a Texan, and prior to join-
ing the FCC technical staff worked for a
number of vears with the Radio Engineer-
ing Department of General Electric at
Schenectady. During his period with the
Commission lie has specialized in studies
of broadcast allocation, and was instru-
mental in drawing up the Commission's
Standards of Good Engineering Practice.

The post of assistant chief engineer in
charge of broadcasting is now filled by
Philip E. Siling, former chief of the In-
ternational Division.

APRIL,
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— TECHNOTES-

<« o« ZENITH 6G60IM 3-WAY
PORTABLE

Complaint: Although it operates on bat-
tery, the set goes dead on A.C. after play:
ing about five minutes.

The cause is usually a leaky 20 mfd. sce-
tioti of the 40-20 mid., 150-volts dual elec’
trolytic condenser whicl: is comtected to
the center tap of the filament dropping re-
sistor.

T. Horrvcur,
Rock Springs, Wyoming

. .. RCA VICTOR C.lI-}, D-t1-2
Trouble: Weak and intermediate recep-
tion. The former was due to a dead oscil-
lator tube (6J7). The latter was more dif-
ficult 10 find as the set would go off and
was difficult to get back.

Trouble was traced to a wire rubbing
inside the I.LF. amplifier coil can. This can
was located just behind the 6]J7 oscillator
tube. It hias been my experience that this
wire is too close to the shield can in this
madel. With the least provocation the wire
will touch the shield and cut off recep-
tion.

CeciL. LEe Brices,
Denton, Texas

... . GENERAL ELECTRIC LF-11$
This set is nuted for blowing .02 mid,

400 V. condensers. These condensers are
marked as C14, C31, C32 and C40 in the
schematic diagiam of this set. These should
be replaced with 600-volt ones to elim.
inate any further trouble,

WitLianm PorTEr,

Los Angeles, Calif.

SILVERTONE {01.583

Often the speaker field and transformer
will heat up when the set is on about one-
half hour. The trouble is occasioned by a
leaky by-pass condenser, leading to the
tube 6AC5G cathode and plate.

HaroLp Wurym,
Appleton, Wisconsin

. . .. SILYERTONE 132-803

A common trouble is that the set is
dead and yet will show a ligh voltage on
the cathode of the 12K7GT. The trouble
is in the 100-ohm resistor R12 from cathode
to common ground.

WiLLiaM PorTER,
Los Angeles, Calif.

. -« . PHILCO MODEL &10 AND 37-610

Complaints of weak, with intermittent
reception, in these receivers is often due to
leaky trimmer condensers, caused by damp-
ness. Dismantling and cleaning all trimmer
condensers in the oscillator and pre-se-
lector sections and realigning brings them
back to normal.

{No NamE),
Natural Bridge, N. V.

. . PHILCO MODEL 430-635

Loud whistle while tuning with volume
control at a low setting.

This was found to be due to the grid
lead to the 75 detector tube. Putting this
lead inside the tube shield cleared up the
trouble,

Wi KrEICHBAUM
Lebanon, Penna.

RADIO-CRAFT APRIL,
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.+ .. GENERAL ELECTRIC GD-60
In most cases where the complaint about
this model is intermittent operation, 1 have
found the trouble to be due to resiit on the
push-butten contacts.
Remove with alcohol, or if caught in a
lhionte, scrape off with a pen-knife.
Davip LLINKER
Brooklyn, N. Y.

.+ .. PHILCO MODEL 816

Very low volume. All voltages, etc., check
perfect.

Look for a high-resistance leak between
center lug on vélume control and ground.
Clean control and set will operate normally.

T. G. CraMBLEsS
Fresno, Calif.

.. GRUNOW I2A
Scratchy noises with siight distortion.
Sounds like bad LF. transformers, and the
zerviceman i1s likely to investigate these
rst.
Trouble will be found in a leaky coupling
condenser. Replace both.
T. G. CranBLESS
Fresno, Calif.

.. .. LOUD-SPEAKER REPAIRS

Mimeotype correction fluid is very handy
in the repair of voice coils and cones of
speakers. The fluid comes in handy small
bottles with applicator brushes. It drys
very rapidly and is elastic enough when
dry to vibrate with the speaker cone and

not crack.
Set. T. C. HoLLMmaN,
Danwille, Ky,

. ... GENERAL ELECTRIC L-640
A common fault in this set is a gradu-
al increase of lum with increase of volume
control. This is due to the eclectrolyte in
the filter block liquidizing when the con-
denser breaks down and flowing into the
6SK7 (1st |.F. tube) socket. This is not
noticed at times and even after replacement
of the condenser the fault is apparent be-
cause of the leakage created by the elec-
trolyte between the filament and control
grid.
The remedy is to replace the socket.
LEo STroLLo,
Brooklyn, N. Y.

. ... CROSS-MODULATION HUM?

I find that in many of the older sets,
tunable hum is experienced.

In many cases this can he done away with
by connecting a small condenser—not larger
than 01 mfd.—from eacl: plate of the recti-
fier to the rectifier tube filament. This is
well worth trying when you are bothered
with hum experienced when a station is
properly tuned in.

HaroLp WV, BroMFIELD,
iVilkes-Barre, Penna.

(Editor's Note-—Since a breakdown of
one of these condensers would have serious
consequences, condenser quality and voltage
ratings must be carefully considercd. Note
that the condenser comnected to the non-
conducting plate during any half-cycle has
the voltage of the twhole secondary (less
the small drop between the conducting plate
and filament) across it. Therefore the rat
ing should he roughly 1.5 times the voltage
of the whole secondary. For a transformer
rated at 300-300 cach side of center tap, a

1,000-volt [preferably mica] condenser
wotld be indicated.)
1944
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Complete HOME - STUDY
Courses snd self . instructio:
books, sli;

tnils & B4-payoillustrated bar-
X gain catalog Free. Write now.
NELSON €O-. 321 So. Wabash Ave., Dept. 210, Chicage, 31,

MASCOT SLIDE RULE

in multiplica.
tion, division. proportion. Gives the squalre, the square root,
lowArithm and inrocals of all num-
bers. Trig scnlés glve sines and tan-
gents of numbers. Fine black gradua.
tlons on  white celluleid. Price in
fahricoid care $1.00. iy leather cake
$1.25. Money back If not satisfled.
Spectal offer to aEents and dealers.

MONITOR SLIDE RULE
87 Dia. Made in white Vinylit
Same scales ag Marcot Sllde
Rule.  Without _case S 5
Leatherette cas€ 7 5c additional.

TAVELLA SALES C0.,25-WD W. Broadway. N.Y. 7.

omplet?l’lan

For Bullding Useful
ahd  Practieal Things
at Heme. Fach igsue
of Popular Homecrnft
I8 erammed with Plans
for makinir such beau-
titul and urefu! things
A8: Furniture. Blra
'['{O\IEPH. Lamps. Oul-

N.Y.

tools. wood-
working, leathercraft,
5 \'oul;n find 4
make  almost evervthing from the paRes
Popular Homecraft, res drawings mini pholoKraphs
mrke every step slmple as AR €. A real ""How-To-Do-It"

magazine. R
Six Months’ Trial $1.00
Send £1.00 today for trial sim Wontha! subscribticn
Moniey Back If Not Delighted.

POPULAR HOMECRAFT

337 palmolive Buiiding Chicago. 1Nl

Trial 6 Months *1 il

300 WAYS
T0 MAKE
MONEY

(/' TESTED MONEY MAKERS

4’ BUSINESS SECRETS

BRAND
Per Copy NEW BOOK
SOLD ON A 40,000 WORDS
MONEY-BACK IN TEXTL

GUARANTEE!

In “CASH IN” you get ALL the Teal money-
makers—dozens of profitable tested mail or-
der plans. confidentinl business secrets, dozens
of practical tested formulas, successful tested
schemes—actual experiences of men who have
started on & shoestring—with less than $10
capital.
§ Buyers of This Book Tell Us— ,
. . . "Biggest value I've vet to see. Book is
worth at least a dollar.” S, Buda, B'klyn, N, Y.
.. . "Your book is as good if not better than
others selling at-21.00."”
Gearge Brunet, Montreal, Can.
. .. "CASH IN is the best value I have yet
to see in the mail order field.”
Lawrence Fox, Brooklyn, N Y.
"CASH IN" contains only tested ideas covering every
type of full—or spare-time enterprise—it’s n ‘‘master-
plece’’ in business ventures.
25¢ a copy postpa'd. Send U. 8. stamps of eoin.

NATIONAL PLANS INSTITUTE
P.O. Box 26R, Station N
New York 23, N. Y,

MORE FM APPLICATIONS

EVENTY-SEVEN applications for

FM stations were hefore the FCC

early last month, indicating that the

interest in post-war FM is being main-
tained and increasing.

The majority of applications are from
owners of AM stations now in operation.
Others are from individuals and organiza-
tions not at present in the field. Seventeen
are from newspapers, six from networks,
and there is one from an advertising agen-
cy, two from labor organizations and one
from a university.
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“THE

k AUTHORITY”

By EDWARD M. SHIEPE, B.S., M.E.E.

HE ONLY BOOK OF ITS KIND IN THE

WORLD, “The Inductance Authority™ entirely
dispenses with any and all computation for the
construction of solenoid coils for tuming with
variable or fixed condensers .of ‘any capacity,
covering from ultra frequencies to the borderiine
of audio frequencies. All one has to do is to Tead
the charts. Accuracy to 1 per cent may be at-
lained. It is the first time that any system
dispensing with calculations and correction fnc-
tors has been presented.

There are thirty-eight charts, of which thirty-
six cover the numbers of turns and inductive
results Tor the various wire sizes used in commer-
¢ial practice (Nos. 14 to 32). ns well ns the differ-
ent types of covering (single silk. cotton-double
silk. double cotton and enamel) and diameters of
3%, %, 1 14, 134, 1%, 114, 1%. 2. 244, 2%. 2%;
and 3 inches.

Each turns chart for a given wire has a sepa-
rate curve for ench of the thirteen form diameters.

The book.contains all the neeessary .information
to give the final word on coil tonstruction to serv-
ice men engaged in replacement work. home ox-
perimenters, short-wave enthusiasts, =zmateurs,
engineers. teachers. students, ctc.

There nre ten pages of textua! discussion by
Mr. Shiepe, graduate of the Massachusetts Insti-
tute of Technology and of the Polytechnic Insti-
tute of Brooklyn, in which the considerations for

accuracy in attaining inductive values are set.

forth.

The book has
size is 9 x 12
‘surves (black lines on white field) is -excellent.

a flexible fiber .cover, the page

Order from your denler or direct—$2.50

GOLD SHIELD PRODUCTS

350 Greenwich St. (Dept. R.C. 4), New York City

V& Late
NEW! By Ao
COIL WINDING

CALCULATOR

Simple! Easy to usel
For fast accurate de-
termination of reson-
h ance factors and coil
winding data.Only25¢
- postpaid. No. 37-955.

Inventions Wanted
Patented or Urnpatented

Wa have been succossfully esllin€ 1inventions,
pitented end unpatented. since 1024, Write ua,
if you hevo s practical, wseful idea for eale.
CHARTERED INSTITUTE
of AMERICAN INVENTORS

Dopt. 110, 631 Pa Ave., N.W.. Washinaton. D.C,

\\ INDUCTANCE

ZENITH EXPANDS EAST

The Zenith Radionics Corporation of New
York, a subsidiary of Zenith Radio Cor
poration, will handle the electronic activi-
ties of the Zenith organization. The new
organization, founding of which was an-
nounced last month, will market the Zenith
Hearng Aid and other Zenith devices. Es-
tablishiment of this new subsidiary is an
indication of the importance of electronic
business in the post-war programi.
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The Mail Bag

STIFF COMPETITION AHEAD

Dear Editor:

When this present great conflict is suc-
cessfully terminated, thousands of skilled
and semi-skilled radiomen (and women)
will be released from the armed forces.
Possessing a superb theoretical background
and being -intimately acquainted with radio
circuits of today and electronic circuits of
tomorrow, they avill soon make a place for
themselves in the radio world. Many will
undoubtedly find their way into the radio
service field.

With the production of new receivers
again being resumed, the emphasis will shift
from_ service to sales. Radios which are
cufrently in use will be discarded, not re-
paired. Such service business as exists will

go to those who are best informed techni-
cally, with some natural preference for ex-
servicemen. Competition will be intenst.
“Screw driver mechanics” and tinkers who
are now cashing in on the present war boomn
will fall by the wayside.

‘0 be tore-warmed is to be fore-armed.
The present day radio serviceman who con-
templates remaining in business after the
war, must remember the only way to do
s0 is 1o increase the size of your customer
file, proyide rcal service, keep abreast of
new developments, and acquire a greater
store of technical knowledge.

Yours truly,

PauL Bauman,
St. Cloud, Minn.

RADIO’S GREATEST NUISANCE

Dear Editor:

Many syears [ have watched with re-
pressed fury the plight of the radio Service-
man as he is “Chiseled” by most whole-
salers who sell tubes to the public at the
same price as to Servicemen, plus free tube
check.

The three national watch companies will
not sell watches or parts to any store who
does not employ a full time watchmaker,
and just let them hear of a sale at less than

their list price and that store is “quits” for
at least the next 99 years.

1f tube manufacturers are the Service-
men's friend they claim to be, they would
do well 1o keep down braggarts from saying
they bought a “PDQ” tube from your own
wholesaler for 51 cents less than you ask
for the same piece of merchandise.

J. S. Brown,
Trion, Ga.

THE MAIL BAG OR WIND BAG?

Dear Editor:

Have been reading vour very good maga-
zine for the past several years, being a
subscriber during this time, and have en-
joyed many of the articles on service work,
and also I get a kick out of the many
arguments, both pro and con, in the mail-
bag. It sometimes seetns as if it should be
called the Department of 1Vindbags.

I own and operate a shop, now the only
one in a town of about fifteen hundred
people, 1 have a large trading area in the
surrounding couniry and also some of the
neighboring towns, as the radio servicemen
have all gone to help Uncle Sam. All of my
help have answered the call, so it leaves
my wife and me to handle the business.
She keeps the books and helps around the

PARTS PROBLEM

Dear Editor:

In the June issue of Radio-Craft you
printed a diagram of “A Midget Oscillator
for Code Practice” David Gnessin.

This was just what T was looking for.
Aiter much trouble I was able to get hold
of the parts. [ then proceeded to build it and
found that it worked very nicely. I believe
many young fellows like myself have done
the same thing.

I am a new comer and did not have any
junk box parts to use. [ talked to a local
serviceman to see if he had any old sets the
owners had decided averen’t worth repairing.
hut many people were repairing them instead
of throwing them away. Only after quite a
struggle was [ able to get the parts.

RADIO-CRAFT
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shop during her spare time to wait on
customers, answer the tetephone, and does
most of the ordering (and do we have
plenty of that nowadays) and keeps up the
necessary correspondence. [ take care of
the service work and heavy work that is
incidental around a shop such as we have
here. And work is something of which we
have plenty right now. I have been almost
consistently running about sixty to seventy
sets behind, besides all of the small electri-
cal appliances that also come in for repair.
\With the shortage of tubes and parts. the
biggest thing that 1 am short on, is time
to do the work.

DoxaLp HaGErMAN,
Belle Plaine, Mimi.

NO OBSTACLE

[ have noticed lately that you have printed
quite a lot of one tube receivers. But couldn’t
you print a receiver using most of the parts
in the Midget Oscillator so we could listen
to code signals and thereby gain additienal
practice?

I believe many newcomers would be inter-
ested in this plan because after you build a
code practice set you want to build a one
tube set to gain practice.

DoxaLp Buxsch,
Aberdeen, Washington

(Here is an example to some of our “ex-
perimenters” who feel that it is impossible
to work if the radio supply house cannot
furnish a component with the exact part
number specified in an article—Editor)
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INTERESTING ANALOGIES

Dear Editor:

Enjoy your magazine the best of all radio
magazines. Yours at {east gives the hegin
ner a chance to get started while some of
the rest take it ior granted that everyone
is a ham or engineer and knows it all.
AVhat I know about radio I owe to the
U. S. Armiy and the information taken from
your informative articles.

I am an instructor in Radio Theory at
the Iield Arullery School of Fort Sill.
Okla. To all my students who ask for fur-
ther reference than their text books (which
are quite brief and to the point due to the
short time for instruction) | refer them to
your magazine. 1 like vour simple analogies
«explaining the more intricate studies of
radio. Sonte of them arc amusing but very
instructive and usefu! in my line. A good
analogy of some electrical function will
save many monients of technical exptana
tion. I've found them very useiul. Keep u;
the good work.

Set. GERa1D E. WaLLICK,
Lawton, Okla.

AIR-COOLED SERVICEMAN
Dear Editor:

In reply to the letter of J. \V. Fleurdelys
and the record of 60 sets in two hours, |
was wondering if he got his wires crossed
and intended his letter to go to the Liar's
Ciub up in Wisconsin. We've heen having
a south wind here in Nebraska and I
thought that 1 smelled smoke. I certainly
wish that I could work that fast, although
1 should think that there would be danger
of the cabinets catching on fire. Even a
Superadioman couldn’t repair radio sets
that fast. \What does he mean by “about
60”? Does he mean any number from one
to 60 sets* No wonder the Navy grabbed
this “one man assembly line.” At this rate
a serviceman could make about $200.000 a
year if he could keep up the pace. (Less,
of course, the cost of parts.)

JoHNNY SNvDER,
Owmaha, Nebraska

Dear Editor:

The writer chanced to read the article
“Keep 'Em Playing” in Radio-Craft of
July, 1943, by Mr. M. J. Edwards. and 1
want to express my thanks for information
50 clear and to the poiat. I would like to
tead and hear more of the writer.

PavL Daris,
Brooklyn, N. Y.

REFERENCE ANNUAL
JUST OFF THE PRESS!

The 1944 RADIO-ELECTRONIC REFER-
ENCE ANNUAL is now available for those
thourands of RADIO-CRAFT subacribers
who are entitled 1o [l hecause they took
advantage of our Pre-Publication offer. It
has finally been printed and is now being
mailed to these subscribers.

This_comprehensive reference work was
delayed in completion duc te conditions be-
vend our eontrol. such ns wartime lahor and
paper shortages. We wish to thank all those
entitled to a copy for the extreme patience
shown during the waiting period.

We feel that the book was well worth
waiting for because in the lonZ run you will
benefit by the months of effort which the
editors put into research and compilation.
1t.is the sort of hook you will refer 10 again
and again throughout the yeéar.

RADIO-CRAFT for APRIL,

ERATION MANUAL,

which was

long as possible.

ORDER YOUR
COPY TODAY

Limited S'u/a/a/y Bvailable

Volume 2 of the OFFICIAL REFRI%-
pub-

lished in 1935, contains service data
and information of value to everyone
interested in refrigeration.

There has been a tremendous demand

for this manual, especially during the Lnenz“-m'! l:uf"f:m:l:: Laws

. N 0 efrigera
last year. This has been due to the dis- ol igormts! Lybricanty and .Bifues
continuance of new models for the Handling and Storags of Refrigerants
d ° f th . d Compression System of Refrigeration
uration ol the present emergency an Litguld Throttle Devicer Refrigeration Systems
the Necessity of servicing u]l old Te- Electrie Control Devices

frigerators and keeping them in service as

You will find this Manual very help-
ful in repairing refrigerators and keep-

ing them in good working order until
new refrigerators can again be manu-
factured.

Partial Conien::

Compressors, Types. Seals, Vaives, Capacltias
Evaporators and Coollng Units Service Tools
Commercial Unit Specifications

Servileing Refrigeration Apparatys

Servitlng Low Side Float Valve Systems
Servicing High Side Float Vaive Systems
Servicing Expansion Valve Sysiems

Servicing Thermostatlc Valve Systems 4
Servicing Restrictor and Caplilary Tube Systems
Charging Systems with Refrigerant

Eteetrieal Service: Motors, Fuses, Hookups
Estimating Refrigeration Loads

R e a—
OVER 300 DlAGRAMS : 25 wé;f Broadway, Hew Yorl‘ 7, N Y, :
To order this Re- | Soma st v ot gt mpmirs s Bog e )
frigerofion Manual— : EolgkNx?ﬂ“bi@h&ﬁﬁﬁ%i %g';.\o,i: lpﬁ'}-ﬂgmﬂd yous Sk :
MAIL COUPON b :
TODAY FOR YOUR : i e Plesse Print Cearly T :
cory B O A e TR s A E:
.

RADCRAFT PUBLICATIONS, INC. » ’
25 West Broadway, New York 7, N. Y. § €I oo - Btate ... :
(]

ELECTRONIC CIRCUIT CHECKS  (Continied from page 411)
L]

possible to correct intermittent receivers
and waste practically ne time doing so. Be-
fore we see why, let us look into signal
tracing and check its technique.

As stated before, the signal tracer is
riothing more than a universal output
meter, with which we can check an R F.
or AF. signal. Obviously, to check R.F.,
the meter must be an R.F. voluneter, while
for AF. it must he an A.F. volimeter.
Without explaining why. let us state that
the meter caunot be an ordinary A.C
meter; we must ha\'e a selective instrument
which will indicate only A.F. when re-
quired or only R.F. of a certain frequency.

The cirenits used in different manufac-
tured models to produce a signal tracer
vary. As they are the same basically, let us
describe a fictitious instruinent.

Suppose we have an all-wave three-stage
tunahle amplifier as shown in Figure la
and rectify its output so that we may use an
electron ray tube to indicate the intensity of
anv signal applied to its input. the amplifier
being tuned to the frequency of the sig-
nal. Since we have incorporated an indi
cator, this device becomes an R.F. output
meter, and will respond only to an R.F. sig-
nal to whose frequency it is tuned. The in-
put is provided with a test prod. which
is special only .in that it includes a small
isolatmg capacity at its tip, as shown, to
minimize loading of the circuit to which
it is connected. \We see now that the input
probe can be connccted to any peint ip
any circuit where RF. exists and not
only the existence of a signal but its fre-
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quency and gain may be determined. (A
gain control is always included so that
we may vary the sensitivity of the R.F.
channel and prevent the “eve” from clos-
ing on all signals above a certain level)
In most cases the gain control knob is
calibrated so that we may determine the
relative gain; using the indication of the
“eve” just closing as refcerence.

In like manuner. we incorporate an A.F.
output meter, and this may consist of a
two-stage audio irequency amplifier. Note
again, that a blocking condenser is used
right at the probe tip.

Most signal tracers also include a so-
called “oscillator channel,” which does not
provide any signal of its own, as its name
might scenr to indicate. It 1s really another
R.F. channel and is called the “oscillator
channel” only becausec it is designed, pri-
marily, to check the oscillator stage. In this
case we can use a single stage of tuned
radio frequency amplification. because the
local oscillator of a superhet generates a
strong radio frequency signal, which is
more than sufficient to actuate an electron
ray tube with a relatively small amount of
amplification. Actually, this channel can,
and is. used anywhere in a receiver where
the RF. signal is strong enough to give
an indication on the electron ray “cye.”

Thus far we have two R.F. chanuels
and one A F. channel, and it is now only
necessary to add a sensitive D.C. volt-
meter, so we can check D.C. voltages

(Continued on following page)
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without undue loading of certain circuits
such as the a.v.c. circuits.

THE ELECTRONIC VOLTMETER

Figure 2a shows the schematic of the
electronic voltmeter used in most signal
tracers, while Figure 1d shows it as the
D.C. channel of the signal tracer. By de-
signing the circuit of Figure 2a so that
the pointer normally indicates ¥4 full scale
deflection of the meter., we can obtain in-
dication of both positive and negative volt-
ages without reversing leads. The electronic
voltmeter shown is nothing more than a
Class “A” amplifier using any low-mu
triode and provided with degeneration,
since the by-pass condenser across the
bias resistance is omitted. Adjustment of
the meter to half scale is accompliished by
selecting the proper value of R. and by the
zero adjustor R, which in effect, varies
the voltage to the plate of the tube.

1f a postive voltage is applied between
the grid and ground, the cathode current
increases, the meter reads upscale and is
directly proportional to the applied voltage,
since we operate the tube on the linear por-
tion of its characteristic curve. If the ap-
plied voltage is negative with respect to
ground, the grid repels electrons, decreas-
ing the cathode current. and hence the
meter rcads down scale. Figure 2b gives
an idea of the meter scale used. Tapping
the grid lcak by means of a tap switch per-
nits us to inglude seéveral voltmeter ranges.

The electronic voltimeter presents an ex-
treme advantage over the 1000 ohms per
voltmeter and is even much superior to the
20,000 ohms per voltmeter, since it draws
practically no current from the circuit
across which it is connected. This advantage
becomes apparent when servicing “intermit-
receivers, where even the slightest
loading may be sufficient to “operate” a
receiver which was being tested while in-
operative. This is anneying to a service-
man who is baffled when a dead receiver
suddenly begins to operate nicely simply
because he connected a voltmeter which
draws current across a “touchy” circuit.
Note the use of the one megohm isolating
resistance in the tip of the test prod. Since
the electronic voltineter draws no current
there is no voltage drop or loss across the
resistor,

The electronic voltmeter is also useful in
checking oscillators or meastiring low volt-
ages across high resistances.

Now that we have available a signal
tracer, let us proceed to s¢c just how we
make use of it. Let us remember that in the
mstrument described, which is typical, we
have 4 channels available and for best
cfficiency we should use as many channels
as possible at one time.

SIGNAL TRACING APPLIED

Figure 3 shows the complete schematic
diagram of a typical six-tube broadcast
receiver. Let us apply the technique of sig-
nal tracing to it, In the following example
it should be noted how we procced to reduce
the “sphere of fault” until finally only
onc part can be suspected. Also note that
as many of the channels as possible are
used.

In the first example we shall take a
simple case and tell you which part is
defective so that steps may be understood
as well as followed. Let us assume that
this receiver is dead and the trouble is
due to an open in the plate load resistance
of the 1st AF. stage, R..

We should proceed as follows: First,
with the set and test instruments thorough-
ly warmed up, pull the 42 power tube from

(Coniinued on page 448)
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PRACTICAL RADIO AND ELECTRON.
ICS COURSE, for home study. Prepared
under the direction of M. N. Beitman. Pub-
lished by Supreme Publications. In three
volumes: Fundamentals of Radio and Elec-
tronics, Receivers, Transmitters, and Test
Equipment; Applied Electronics and Radio
Servicing. Ileavy paper covers, 8l x 11
inches, 368 pages. Price £3.95.

The practical approach of some of the
author’s earlier works is followed in this
complete course. No previous electrical.
radio or mechanical knowledge on the part
of the student is pre-supposed, and the first
lesson is devoted 10 telling him how to get
a knob off a radio recciver and take the
ch.?siis out of the cabinet (for examination
onlv),

Once confronted with lis recciver, the
beginning student is informed as to the
names of controls formerly known to him
only as knobs on the front of the panel.
In the next lesson he is shown the neces-
sary tools used in radio and electronic worl
and gets some light on the mechanical
angles of radio construction. Lesson Three
is devoted to (simple) radio mathematics,
and he is then ready to begin actual radio
theory in Lesson Four, “Circuits using Re-
sistors.”

Alrernating current is taken up in the
next chapter. and the student follows the
orthodox course through A.C. theory to
vacnum tubes. function of receiver com-
ponents, awlio and radio frequency ampli.
fication. Treatment of a nnmber of these
subjects is broad, microphones and picknps
being handled under Audio Amplifiers and
Accessories, and vibrator-type power packs
wider Power Supplies. Photographs of
actual apparatus appear throughout.

The second volume supplements the work
of the first on receiver equipment, dealing
ho.\wver with the receiver as a complete
uit, then goes on to transmitters and serv-
icing apparatus. Volume Three is largely
devoted to descriptions of electronic ap-
paratus. from-comnumications receivers to
the absolute altimeter.

One feature of the book is unique. Fach
page is divided into two colunms. Text
matter is in the wider one, and in the nar-
rower, hold-face type is used to point up the
mportant facts, give hints or warnings, sug-
gestions, or carry additional information,
The column inay have only one short note
on a full page, or as many as half-a-dozen,
The effect is to give the student some of the
benefit he would receive from the advice
amdl admonitions of a personal instructor.
This should he a valnable feature in home
study.

No table of contents appears in any of the

three volumes, Imt each is carefully in-
dexed by subject.

HOW TO PASS A WRITTEN EXAMINA.
TION, by Harry C. MeKown. Published hy
MecGraw Hill Book Co. Stiff cloth covers,
6 x8l4 inches, 162 pages. Price $150.

More than one student has discovered
that a knowledge of the technique of taking
examinations is as important as knowing
his subject. Many individuals have fallen
far short of the standings to which their

RADIO.CRAFT APRIL,

for

grasp oi the subject-matter should entitle
them. Lack of information as the meihods
oi handling the particular type of examita-
tion, overlooking points whereby credits
may be made and an underappreciation of
the technique of examinations often are the
cause of their downfall

The author divides preparation into three
classes—emotional, phvsical and mental
and gives a chapter to each, followed hy
another of gencral suggestion on taking
exammations.

Two chapters then instruct the student
in answering the old-type, or essav. exam-
mation, and the new-type, objective ques-
tion tests. Advantages and disadvamages of
both are tabulated, and the reader is
leit 1o estimate the relative worth of the
WO systems.

Many of ‘our younger college students
with a dozen years’ unbroken experience
i taking  tests will no  doubt ieel
that they could give the awmhor a few point-
ers on his own subject. The war-time stu-
dent who mav be twenty years out of
school, the trainee with no idea of new-
type examinations, and that large group
of larpely self-traimed persons whose war-
time courses bring them up against such
examinations for the first time in their
lives, will find tlie book n<eful.

[ )
SCIENCE AT WAR, by George W. Gray.

Publizhed by Harper and Brothers. Stiff
cloth covers, 6x8l2 inches. 296 pages.
Priece $3.00.

All branches of science have had their
part i the prosecntion of this war, and the
spur ol war has likewise forced them a'l
forward to the extent of two or three dec-
ades’ ordinary peacctime progress, Elec-
tronics casily takes first place among the
sciences in its decisive effect on military
technigue, and has probably advanced iur-
ther in the past two years than any otlier.

It is therefore not surprising to find that
the author has come upon clectronic de-
vices in every field coveresl. He points out
that a shell may meet no less than five
pieces ol clectronic apparatus in the vari-
otz seps irom molten steel to finished
product. These vary irom phototubes for
timing operations aud electronic heaters
jor suriace hardening to chronoscopes and
X-rays {or tests on the finished product.

Electronics also receives a fair share of
attention in its own proper field. The story
of how Radar won the Bautle of Britain is
told in details The use of F). micro-wave
communication. supersonics in suhmarine
detection, electronie control cireuits in ships
and planes and the electronic gun director
are credited with their share of the job of
winning the war.

The important progress in commurtica-
tions is already partly known to the radio-
man, but will be interesting 1o the lay
reader.

A complete chapter is given to the \War
of ldeas, which with the rising importance
of radio in comparison to other methods
of propaganda is now almost completely
electronic. The author deals technically with
the methods used in implanting ideas in
willing and unwilling listeners. his handling
of the subject, making this one of the most
interesting chapters in the book.
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ELECTRON-OPTICS. Ly Dr. Paul Hat-
schek. Translated by Arthur Palme. Pub.
lished by the American Photographic Pul-
lizhing Co. Stiff cloth covers, 61, x 914
inches, 1ol pages. Price $3.00.

Siarting from the discovery, with the
Geissler tube, that electricity would flow
m a vacuum, the author proceceds to deal
with that flow as a beam of electrons, and
brings 1o our attention the fact that optical
considerations exist in all electronic tnbes.
The fact had escaped many, even those very
familiar with “beam” power amplifiers.

Several of the earlier chapters are devot-
ed to the theory of light optics—by no
means a waste of time, since the principles
of light and electron optics are shown to be
tundamentally the same. These prx_nciples
are then applied to electromagnetic' and
later to electrostatic lenses, as used in ‘the
cathode-ray tube. The- explanations and il-
lustrations are remarkably clear, and the
reader. even though le may have no knowl-
edge of optics and little of electronies. has
little difficulty in grasping the idcas pre-
sented. ,

The electron micrgscope is. mtroduced in
a chapter on resolving power and the limit
ol enlargement, and later handled in more
detail. The Zworykin and Farnsworth sts-
tems of television are compared, and the
Iconoscope explained in such a manner as
to take some of the mystefy out of tele-
viston.

Leaving the obvious applications of elec-
tron optics, the author turns his attention
1o optical principles. in . amplifiel: | tubes.
Passing over certain deflection-type - am-
plifiers. ¢lectron paths in standard tubes are
discussed. and the lens effect of the grid:
wires on these bearns indicated.

Electron multipliers are treated as an-
other application ‘of electron optics, and
some space is.given to the original Slepian
electron inultiplier. with itsimagnetic-leuses,
Chapters are also given to light-and-volt-
age-controlled mulupliers.

The last chapter is written by the trans-
lator, to hridge the gap between 1936—when
the body ot the book was written—and the
present. [atest developments in the electron
microscope, television. and multipliers are
treated.

COMMUNICATIONS CIRCUITS, by Law-
rence \. Ware and Henry R. Reed. Pub-
lished by John Wiley sind Sons. Siiff eloth
covers, 6 x 815 inches, 330 pages. Price $3.50.

The second edition of this work has
been revised to take into account the in-
creasing importance of ultra-high fre-
quencies m conmmunications engineering. -A
complete new chapter, treating wave guides
in detail. has been added. Selection of tube
sizes. mades of transmission for specific
purpeses. field configuration, criteria for
tube shapes, and methods of excitation and
detection are covered in this chapter.

Two other chapters cover rectangular
and cylindrical wave guides respectively.
There is also a chapter on coaxial lines and
one transmission-line experiments.

Other (earlier) chapters in the book

(Continued on following page)
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experience and present poslion.

CAPITOL RADIO
ENGINEERING INSTITUTE

Dept. RC-4, 3224 16th St., N.w., Washingten 10, D.C.

2.

Correspondence Courses In

mrie | RADIO nd ELECTRICAL ENGINEERIN

ELECTRICAL ENGINEERING 5 Z7us 7l

of wide el®c-
trica’ neta. Prapare yourself. st Low C

st, for LCCUre
n understand quickly.

future. Modern. simbilfied. You Ea.
RADIO ENGINEERING Extra fine course in radio. pub-
lic addresa, photo-electric work.
Traing You to be supdr-service man. real vacuum tube |
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(Continucd from previous page)
treat of network theory and practice. the
mf_inite line, general lines. the power trans-
mission line and wave filters.

This is strictly an engineering work, and

knowledge of calculus and alternating
current theory on the part of the studert
is pre-supposed. The approach i1s more
practical than in many similar books, espe
cially in the chapters on nclworks, impe
dance matching and wave-guides. An in-
teresting feature not often found in texts
written on this level, and one the indepen-
dent engincer will find most useful, is the
inclusion of a number of problems at the
end of each chapter.
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ELECTRONIC CIRCUIT CHECKS
(Contimied fram page 446)

its socket and listen for a click in- the
speaker. telling us that voltage is pro-
duced by the power supply.

Connect the Signal Tracer ground clip
to the rcceiver chassis and feed a 1000
Ke. modulated signal from the Signal
Generator to the antenna and ground terin-
inals and tune the receiver to 1000 Ke.

Now connect Na. 1 probe (R.F. channel)
to point 2 on Figure 3. setting the dial to
456 Ke., the 1.F. Connect No. 2 prabe-(AE.

In ithc U.S.A,
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channel) to point 5 and the, No. 3 probe
(Osc. Channel) near the oscillator coil L3
(in most cases a direct counection is not
necessary) and set to 1456 Ke. (1000 pius
456). The No. 4 probe (Electronic volt-
meter) should be conunected to point 4 and
set to the 5-volt range. All gain controls
should he on full.

look at the electron ray tubes of
channels 1, 2, and 3 and also the meter of
channel 4 should tell us a few things:

1. The R.F. channel eye will close since
a signal will appear at point 2.

2. The A.I. channel, however, will
show no closing of the eye since the A.F.
signal docs not reach that far.

3. The oscillator channel will indicate
a signal at 1456 Kc.

4. The Electronic Voltmeter should read
a negative voltage of alinost 5 velts, since
a signal is applied to the diodes and recti-
fied, causing a voltage across the diode
load resistance, across which the meter
is connected.

We know definitely then, that the signal
is lost somewhere between the diode load
resistance and the plate of the output tube,
and that it is an audio circuit, therefore,
we may only use channels 2 and 4.

We should now connect the No. 2 probe
to the plate of the Ist A.F. tube, point 6,
and having the electronic voltmeter avail-
able. we should connect it also to the same
point. The results should. indicate no A.F.
signal at this point and in addition, that
no D.C. plate voltage exists.

The rest may be accomplished by a volt-
ohmmeter, although often it is necessary
to narrow the “sphere of fault” to one
single part. [t should he appreciatad that
since we have the electronic voltmeter
handy a quick check at point 7 will absolve
C: of being shorted.

We might point out that other methods
wmight have been applied in this case.

In this next example we will illustrate
the technique used and very briefly describe
olir connections in tracking down a case
of “intermittent reception.”

We proceed as before. connecting the
R.F. prohe to point 2, the A.F. probe to
point 5, the oscillator probe near the oscil-
lator coil. L3, and the electronic voltmeter
to point 4. \When the receiver stops play-
ing we note the results and find that a
signal of 450 Kc. appears at point 2. and
a signal of 1456 Kc. at the oscillator, in-
dicating it is operating and at the correct
frequency. However, the voltmeter and
A.F. channel show no signal.

The trouble should lie between the plate
of the mixer and the detector diode.

Rearranging and making maximum use
of our chamiels, we connect the R.F. probe
to point 3, the oscillator probe to point 8,
the A.F. prohe to point 4 and thie voltmeter
to point 3, also.

\When the set again stops, it is found
that none of the channels show a signal, al-
though the D.C. voitage at point 3, is avail-
able and does not chan;

Since we now know that the signal is lost
between the plate oi the mixer and plate
of the 1.F. tube, we may try a trick and
remove the ground clip from the chassis
and reconnect to B plus. Now use the R.F.
prohe at point 2. The oscillator probe may
be connected to point 9, both being- set
tor 456 Kc. Notice that we are checking
to see if an R.F. voltage appears across
cach tuned circuit. This time when the set
cuts off, it is found that no R.F. voltage
appears at the grid of the LF. tube, where-
as the signal across the primary is in-
tact. One more check across the secondary
of IFT-1 itself, might be advisable before
suspecting the L.F. transformer. In a real
case, it was found that the transformer

secondary ‘opened intermittently.
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RADIO-ELECTRONICS

Lol ST A el i AMAZING OFFER

New, 1944, radio-elcctronic course of 50
IN 381G MANUALS

large fact-packed lessons; covers every
8"5_ xllin,

topic of radio and modern electronics;
bound in three big manuals and sold com-
50 LARGE |
LESSONS |

e — =t

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 interesting job in a radio plant, or
in electronic War industry, or help you open
your own radio service shop, or aid you in
getting higher rank in the Army. Learn
radio and clectronics to earn more money
now; prepare for the coming after-the-war
opportunities in Electronies and Radio.

THREE COURSES TN ONE

You will find this complete training of 50 large Tessons
is really three distinct courses covering (1) [’ractical
Radio, (2) Applied Firetronics, and (3) Radio Seryic-
ing. The lessons are clear, practicul,, ipteresting, casy
to master and use. Np specinl 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 eolumn on each  page,
gserve as the teacher. These comments suide yu\l over
the hard parts, stress the more important points, show
you how to perform many self-teaching experiments us-
ing any home-radio. There are hundreds of réview self-
testing  guesti , 427 drawings, nictures, diagrams,
and service hints. These newly prepared lessons will
teach you all about basic radio. transmitters, test
cquipment, radio servicing, and every topie of modern
Electronics photo-cells, X-ray, metal locators, FM,
airplune beacons, recording, facsimile. welding controls,
television, ete.

BE A RADIO-ELECTRONIC EXPERT

Train quickly, in your spare time and in your own hume, fog a well-paying
interesting job in the expanding two-billion dollar radio-electrapic industry.
You begin with elementary principles and quickly proyress to practieal
explanations of radio building, servicing, and all branche: of Electronics.
In these well written 50 lessons, experts from every field of ‘electronics
tell you important facts and knowledge which they gained during yenrs
of practical experience. These easy-to-follow, well illustrated lessons will
wive you the useful "know-how" needed to obtain and get uhead on the
jub. Send coupon today and examine all three velumes- in “vour ‘own
home, without ubligation.

POST-WAR OPPORTUNITIES [N ELECTRONICS
HOHE

M. Beitman,
teacher and
Aauvthor gf
many books,
directed this
b Feparation.
I nsteuctions
o helf you
study at home
Included In
the narrow
eolumn on
each page.

COMPLETE
3 VOLUMES

50 feasons

GREATEST BARGAIN
IN RADIO-ELECTRONIC TRAINING

Get 1 complete course of training in practical radio and electronies for
lexs than the ¢ost of a single buok, The fifty large lessons, making up
the course in 3 volumes, are simple to follow, easy to master and apply.
Muny( druwings, examples, diagrams, and instructor’s suggestions (in
the side column, on euch page) help you move along quickly und find
learning interesting fun. Review qucestions at the end of each lesson
permit you Yo check your prowress. You enjoy learning important radio
npd electronic facts. In.a surprisinely short time. you ure ready to do
hivhly skilled radio repairing, building of electronic equipment, or hun-
;jrrs:iislt,i'; other War-winning tasks in the growing Electronic and Radio
stries.

MANY LESSONS ON RADIO REPAIRING

Volume 3. of the course, includes lessons, service hints, case histories, New electronie applicotions, deviees, and ae-

complishments, not even i

|

and, troublershogting charts which will show you how to repuir a)l radio
sets Quickly and easily. This naterial alone i

These lessons
w’ill' tell xéu

Motor Control. Radio

worth many times the low price of #3995, for
the complete 3-Volume course. Send no-risk
order coupon today. Look over and use these
ledsons for 10-days without obligation. You have

teacner und gulde, and give you the needed Practlex

maurkable and unigue new civiliann uses of elee-
tronics and radio will result immediately after
the War. The peace-time advancement in the
radio-electronic industry will compare with
the rise of the auto industry after the last

rined a few years
ago, are now helpiny us win the War., Re-

clectronle study swlihout cost or ohlig

It you are
1]

SMonep-Back _

Suarantee

You must be en-

evérything 1o gain—und nothing to lose. E -
all about war., Plan and prepare to be in the midst of tirely satisfied or
Metedn MILT b hpos Lessons on all Phases of this opportunity. Let this lowest prieed, home- ¥ vour maney will be

’ t F g a study rotirse give you the necded ftrnining 3 K
Power Susgles Test | Electronics and Practical Radio g dsbge RGP RO gt i Tty ;m"]w;l--;{tely re
Oselllaters; X.,Ra . Lat  1hds  authorBtatlve, easy lo-understund. praciical unded. ou are

mnliﬂers.' ;hcs‘;mh“',_ 1 ciiFse pave Your way inle Eleetronbs—=the money - mak SENT ON TR'AL FOR ‘u DAYS -, d
Photo-cells. Superhets. ing field of [ln; futyre. Prepare uow, Use this training - - e . permitted to mukt_!

isi i in your spare tithe to get ahead in a vend War-j ntake wur _1o-risk  examination offer, .

:ﬂ:‘,::::' l:;:&r:‘mg. feady to grub the vppurtunlides in bost-wa Send (rlal order coupna. You will recclve the complete ; full use of the
developnients. Lot Lhese lessons (rafin SOML SeFve as you 3.votume Course for 10 days use. Begln your radla course for 100 duvs.

A S N e

::"‘,‘,2.";‘.‘,;"5""'6’:::? time-saving  hints on jub. Al toples comoletel pleasedt. the complele enurse of 50 e Wt on atrial basis,
Radio circuits. Hints, Indexed—adl  subjects easy to tind. Au  eddcational large manualy. ls yours 1o keep  for ¥ $3.40 s
Testing radio parts, ]  value that caunot ve dublicated at any time. il '"ﬁﬁ" otherwise it eosls you nothing “for the p ll:lpfeme
ransmitters, Metal eXalRuak g ublications
Loeators, Operating, LlMlTED QUANTlTY ascsaseaanas
zreuu-ncy standards, ell thiree volumes of the Practical Radio and Eleetronles »- T ) S]] ] 5 ] 5 [ S5 (S= [SMI G [ [ . e e amTa ' o [ g
nalyzers. welding ourse have Just been Printed. Althousi & large quantity L] L}
Controls. Tybe testers, of cwirses 3s on hand now, our bargaln price wiyl creute [ ] TR'AL
P.A. Hlu;"-lrenueney a tremendous demand. Governuein (‘\UPM Urder! L-245) [ No RISK ORDER COUPON :
heating Beacons.'FM, paper limhatlon policies may prevent reprinting, Better M  ——
'I"ube;, and lhundred; order immediatel¥ for examination—no obligation M u B PUBLIC :
of other topies. SUPREM UBLICATIONS. 128 S. Jefferson St., Chicage 6, lllinoix
L} . 3 g i :
: SEND TRIAL ORDER COUPON TODAY g Ship the complete 3-Volume Practical Radiv and Electronies Course :
for 10 days examination. ’ )
~y ° . I am enclosing $3.95, full price. send postpaid. :
Supreme L“ublications JEerTll ) e :
| must be satisfied or you will refund my money in full. 1
- 1
PUBLISHERS OF RADIO BOOKS, MANUALS, AND DIAGRAMS 1
_ Namel cpgrw s - Vi TN T STV I en E 2 I P S A el 1
328 South Jefferson Street Chicago, Illinois ’
L e 1
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1001 ixo Ficores

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 Radioma..s Guide gives
you just the right amount of mathe-
matics required to cope with radio
problems successfully. You can solve,
with the aid of this extraordinary book,
practically

everyradioprob-
Q AND A lem that comes
up. At vour fin-

UNIQUE ger tips is a
QUESTION complete index
for instant use.

and 3
ANSWER

METHOD ',/"‘\\\-

. " ) & S
Highly Endorsed _ & . “ .u\‘\‘*“e:«* oo w ™
s W e

\3\"’\:“#@\‘ 1\0‘*‘?"3:" W

It gives you in
wasable form
pointers on radio,
sncluding fre-
gquency modula-
tion, telcvision,
etc. Also valuable
tnside information
for Aviatoers, Ma-
rines, Commercial
Operators and
Technicians, Serv-
icemen and Stu-
dents.

V.,

A COMPLETE LIBRARY IN ONE BOOK

AUDELS RADIOMANS GUIDE gives authentic Princi-
ples and Practices in Construction, Operation. Service
and Repairs. Covers elcarly and concisely radio funda-
mentals—Ohm’s Luw—Physics of sound as related to
radio science—Measuring instruments—Power supply—
Resistors — Inductors — Condensers — Transformers and
examples—Broadcasting station:- -Radie Telephony—Re-
ceivers — Diagrams — Construction — Control Sysiems

Loudspeakers — Antennus AutoRadio Phonograph
Pick-ups—Public Address Svstenis—Aircraft and Marine N
Radio — Radi8 Compass-—Beacons — Automatic  Radio COMPLETE §

Alarmis—Short Wave—Coil Calculations—Testing—Cath-
ode Ray Oscillographs — Static Eliminations — Trouble PAY $1

N : 0¥ e
ot B
A DL

Pointers — Underwriter’s standards — Units and tables.
REVIEW QUESTIONS—READY Reference Index. ONLY
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