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ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES
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BRINGS BIGMONEY JOE

and lifetime success in the newest and
fastest growing industry in the world

RADIO

The great new infant Radio industry con-
tinually outgrows thesupply of trained men
forits needs. Therefore, R. T. L. isseekin
hundreds of earnest, ambitious men to train
tofill the jobs thatl ead te $2500—$3500—$5000
a year and up. Spare-time work oo is waiting
everywhere—thousands of dollars to be made
easily, quickly, in every part of the country.

TELEVISION

Now comea Television out of the experimental radio
laboratory on the verge of another vast demand for men
who are qualified to expandit andtheR. T. 1.3 in 1"
Home Trainingin Radie, Television and Talking Pictures
offers you big opportunity in this magic new field.

TALKING PICTURES

The vast sweep of Talking Pictures through thelarger citiesis
about to cover the country, creating more and more jobs that
must be filled by men with such training as R. T. I. gives

R.T. I. Famous “3 in 1” Home Training

Radio—Television—Talking Pictures

Qualifies youeasily, quickly,andsurely for Big-Pay Jobsin RADIO or either
ofitsnew and fast-growing sister industriess—TELEVISION and the TALK.
ING PICTURES. Your age or previous experience do not matter,

NOW 1S THE TIME!

Never beforein the history of the civilized world has there been such opportunity
for ambitivus men. These great industries—the 'Big 3" —offer Big-Money Jobs—
money-making withoutlimit—all available to men and boys who are far-seeing
enuughn“t'i:‘ glet.in ﬂn the gro;md floor’"—right now,
—and R. T. I. makesit easy for you toget in. Send
for the Big free R. T. I. book. &

LetF. H Schnelland theR.T.I.
avisory, Board Elelp You

Mr.
abiest aud best known radlo men in America. He has
twenty years of ltadlo experlence. e was the first Lo
establish two way amateur commutication with Eurepe.
FormerTrafMe Manazerof American Radlo Relay | .eague.
Licutenunt Commanderoftye U.S. Naval Reserve. in-
ventor and desizner of Radio abparatus. Consultant
gineer to large Radlo manufacturers.

Assleting him 1s the R.T. 1. Advisory Board, com-
Fosedolmen prominent! nthe Radlot ndustry—many-
acturing. broadeasting, engineering and servieing. All
these men know Radlo and will help you sueceed in
F. H. SCHNELL  theirneld

START AT HOME [o0e oaucl

Amnowrndioacrvlvcemannger forN.H. §
Knight Supply Co.— Earl P, Gordon,

4 § 618 E. 6th St., Oklahoma City. Okla. |
Quick Money NOW! | o
To meet the great demand for trained men from the : "
new Radio, Television and Talking Picture field, R.T.
I.with the help of its connections in the industry,has
built up an easy, learn-at-home practical plan that
will prepare you for these good jobs. You use fine
testing and working outfits and learn by work
sheets and the invaluable R. T. I. Job Tickets
prepared by men who know. It's easy because
clearly explained so you ean do it—yet it is
practical, scientific, and makes you an ex-
pert. R. T. I. starts you making money
right at home and keeps stepping you up
and up in the Big-Pay class.

The Facts Will
Thrill You

You cannot possibly imagine the astound-
ing present development of Radio, Tele-
vision and Talking Pieturea—theirlimit-
less future expansion—the big number
of money - making jobs —spare-time

fita —right d hi d
Pbigger and bigger. The actuaipi. Big R. T. l. Book FREE
tures and facts from all sources all Now — Use the coupon !

arein the R. T. I. Free Book.
Allyou bavetodols fllin the coupon and

we will mail you. post pald, our wonderful

k *“Tune ln On Big Pay.'” There ia no
other book likelt. You wilibestartied, like
thousands of otheérs, withl ts thrilling Pu e
—ita amazing photoRraphs—overwhe mrnz
evildence ;){tne{l ncomp;lnmtﬂe monw«mxkl!!n’f:
opportunities for you in Radlo— RIG
Iv?(g(\)\l! Send foritimmediately.

. in kao mMonths
In spare-time work — Pgive you all the
8 credit — J. Noffsinger, R. I. Box 27,
4 Greenville, Ky

$60 8 Weeh—Now a8 $10 Raise
Repaired seta others fell down on-—pro=
moted to foreman — Fred E. Kiemann, §
ll Box 8, Lisle, 111, b

RADIO & TELEVISION INSTITUTE
ept. T12
4806 St. Anthony Court, Chlcage

rRADIO & TELEVISION INSTITUTE

. l Dept. 772 4806 St. Anthony Court, Chicage

I Send me Free and prepaid your BIG BOOK

I “Tune In On Big Pay’’ and full details of your
three-in-one Home Training (without obligating

' me in any way).

!

1

|

Name. e — T ==

Address R — S e

R T l R.T.I.TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFIT-
L > L ] .
= City . . . State e

ABLE PART TIME OR FULL TIME BUSINESS OF YOUR OWN
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{ hour upwards, spare time
1 and full time, from the day they join

of the40 Easy Ways

HE four
plans
shown are but a|
sample of the many

ways in which our mem-
bers are making $3.00 an L

the Association. If you want to get

| into Radio, have a business of your
i own, make $50 to $75 weekly in

your spare time, investigate the
opportunities offered the mexper-
ienced, ambitious man by the As-

| sociation.
| Our Members Earning

Thousands of Dollars
Every Week

The Association assists men to
cash in on Radio. It makes past ex-
perience unnecessary. Asa member

1 of the Association you are trained

in a quick, easy, practical way to
install, service, repair, build and
rebuild sets—given sure-fire money-
making plans developed by us—
helped to secure a position by our
Employment Department. You earn
while you learn, while you prepare
yourself for a big-pay Radio position.

The Association will enable you to
buy parts at wholesale, start in busi-
ness without capital, help you get
your share of the $600,000,000 spent
annually for Radio. As a result of
the Association, men all over the
country are opening stores, increas-

ing their pay, pass-
inglicensed operator
examinations, land-
ing big-pay posi-
tions with Radio
makers.

4b00!
ﬂ.:{}?ﬂd”’ Ly

. Lo Make’332° an Hour s
In Your Spare Time

n ,A _._. O

Mail Coupon"l‘oday for the

L3

X

= Below |
are a few of
the reports
from those now
cashing in on the

._;"‘50 Easy Ways” |

Clears Frank J. Deutch, Pa.—“Since |
$3,000.00 joining the Association I have
b4 """ cleared. nearly $3,00000. It is ¢
almost impossible for a young fellow to fail, |
no matter how little education he has, if he |
will follow your easy ways of making money.”

’ J. R, Allen, Calif. — “Have
S:;I&?e:asin done over $1,100.00 worth of |
business in the last 6 weeks. |

Next month I am going to open up a store |
of my own. I never knew that money could |
come so fast and easy.”

$25.00a Week N J. Friedrich, N V.1 |
] aveaveraged$25.00aweek |

Spare Time for the last 7 months even |
though I am not a graduate but just learning.” |

Training Lands R.C. 'Kirkl; N. Cb —"“Your

training has been very

Him Job valuable tome. Ilanded a

job with the big department store out here a

few weeks ago because I had my member-
ship card with me. There were a large bunch

of applications ahead of me.” ¢

ACT NOW
If You Wish NO-COST |
Membership

For a limited time we will give to |
the ambitious man a No-Cost Mem:- | :
bership which need not—should not 1
—cost you a cent. For the sake of
making more money now, and |
having a better position in the |
future, mail coupon below now. |
You’'ll always be glad you did. j

il LR FY YRR EYLEEEYENEYE LY ] !1:
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Radio Training Association of America

1 2

E Dept. RCA.2 4513 Ravenawood Ave.. Chicage. Ill, :

FREE HANDBOOK ;S oo s biusum o oo+

It is not only chock-full of absorbing * MR '

information about Radio, but it shows !

you how easily you can increase your 'weme '

mcome 1n your spare time. Mailing the ‘

coupon can mean $50to $75 a week more for you, ! ) '

- - - . - - > [ ] ._.d_‘im’ ...................................... - [}
Radio Training Association of America ‘
4513 Ravenswood Avenue Dept.RCA 2 Chicago, IMlinois ! ., State '
. o » e e : L::-;-::-:--:::-----—---- L X N K ) .‘
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H. GERNSBACK, President

S. GERNSBACK, Treasurer

J. M. HERZBERG, Vice-President
I. S. MANHEIMER, Secretary

Radio(raft

Sfor the

Professional-Serviceman-Radiotrician

JOHN F. RIDER,
Editor Service Dept.

C. P. MASON,

R. D. WASHBURNE,
Technical Editor

HUGO GERNSBACK, Editor-in-Chief

Associate Editor

VOLUME 1
NUMBER 8
PacE
FRENZIED RADIO...ie By Ilugo Gernsback 358

LIEAVES FROM SERVICE MENS NOTEBOOKS,
By Ranto-Crarr Readers 360

COMPLETENESS IN RADIO-TESTING
EQUIPMENT. e By I11. G. Cisin 362

CAUSES AND CURE OF RADIO INTERFERENCE,
By I, R. Bristow 364

OPERATING NOTES FOR SERVICE MEN,
By Bertram M. IFreed 368

A COMPLETE PORTABLE RADIO TESTING

LABORATORY (Part 11)...... By George C. Miller 369
RADIO SERVICE DATA SHEETS 372

TIHE SERVICE MAN'S OPEN FORUM._.By Iimself 37+
OPPORTUNITIES FOR SERVICE—AN

ANNOUNCEMENT ... 374
MEN WIIO ITAVE MADE RADIO—
IHEINRICIT ITERTZ .. 375

NATIONAL LIST OF RADIO SERVICE MEN
ENROLLMENT BLANK s 375

MODERN SOUND PROJECTION . By Richard Carman 376

GLOSSARY OF SOUND PROJECTION
TECHNICAL TERMS e 378

FEBRUARY

Contents of This [ssue 1930

Pace

SOLVING AUTOMOBILE RADIO PROBLIEMS,
By M. J. Sheedy 380

TIIE, NEW JENKINS RADIOVISOR,
By D. E. Replogle 382

TIIE CATHODE-RAY TELEVISION RECEIVER.. 384
AIRPLANE RADIO CREATFES MANY JOBS.......... 385

A CCOMPOSITE” SIIORT-WAVE RECEIVER,
By Robert Neil Auble 386

TIHE ITAMMARLUND SHORT-WAVE ADAPTER

RECETVER e By lLewis Winner 387
SHORT-WAVE STATIONS OF THE WORLD. ... 388
NEW RADIO DEVICES FOR SIOP AND HOMIE.. 389
TIIE RADIO DANCERS. ... e . 300

A MODERNISTIC LOUD SPEAKER,
By Frank C. White 390

THE COOPERATIVE RADIO LABORATORY,
By David Grimes 391

$100.00 IN GOLD FOR A SLOGAN FOR

“RADIO-CRAVFT” e 392
TIE RADIO CRATTSMAN'S OWN PAGE . 393
*RADIO-CRAFT” KINKS ... SRRSO < | 3
INFORMATION BURBEAU ... . 396
“RADIO-CRAFT” SLOGAN COUPON...cccccee. 403

(h Forthcoming Issues

TUE NEW LOFTIN-WHITE DIRECT-COUPLED AM-
PLIFIER. An astonishingly efficient circuit with a mini-
mun of parts and tubes, which has just been announced
by these well-known engineers.

THF, EFFECTIVE USE OF BY-PASS CONDENSERS
AND RESISTORS. By In IL Greeley. The author gives
reasons for differing from general rule-of-thumb practice
in construction, and shows what is necessary for efficient
filtering.

RADIO-CRAFT 1s published monthly, on the fifth of the month preceding that of
date; its subseription price ts $2.50 per year. (In Canada and foreign countries,
$3.00 a year to cover additional postage.) Entered at the postoffice at Mt Morrls,
11f., as serond-class uatter unider the aect of Marell 3, 1879. Title registered
U. 'S. Patent Office. Trademarks and copyrights by permission of Gemshark Pub-
Heatlons, Ine., 98 Park Plave, New York City.

“B” POWER FROM A 6-VOLT STORAGE BATTERY.
By 1. B. Robbins. This ingenious experimenter describes
the construction of an inexpensive converter for recciver
operation away from standard AC. supplies.

TROUBLE-SIHOOTIHNG IN “IB” POWER UNITS. Outline
for the systematic diagnosis of recciver trouble due tn
improper plate and biasing voltages in socket-operated
sets.

AND MANY OTIIER PRACTICAL AND CONSTRUC-
TIONAL ARTICLES.

Text and fllustrations of this magazine are copyright and must not be renraduced
withmit permission of the copyright owners. We are also agents for RCIENCH
WONDER  STORIES, MR WONDER  STORIES, KCIENTIFIC DETECTIVE
MOXTHILY and SCIENCE WONDER QUARTERLY. Subseriptions to these maga-
zines may be taken in combination with RADIO-CRAFT at reduced Club rates
Write for Informatlon.

Copyright 1830, GERNSBACK PUBLICATIONS, INO,

Published by

TECHNI-CRAFT

PUBLI{SHING

CORPORATION

Publication Office: 404 No. Wesley Ave., Mount Morris, Illinois

Editorial and Advertising Offices
96-98 Park Place, New York City

Western Advertising Office
737 North Michigan Avenue, Chicago, Ill.

L. F. McCLURE, Western Advertising Representative

354

www americanradiohistorv com

‘l


www.americanradiohistory.com

February, 1930

RADIO-CRAFT

(8]
on

%

H. C. LEWIS, President

A Will Train You 7o Get Into

In 12 Weeks

Don't Waste Your Life in a Dull
Hopeless Job

Don’t spend your lifo walting for $5 ralses In e dull.
hopelcea job. Now . . . and forever , . . 8a¥ good-bye to
25 and 35 dollars a week. l.et meshow you how to qualify
for jobs leading to aalaries of §50, 260 and up, & week. in
Electrlcity—NOT by correspondence, but by an amazin

way to teach, that makes you a practical oxpertin
days! Getting into Electricity is far easler than you

imaginel Act now, today!

Lack of Experience Bars No One

I don’t care If you ean’t tell tho diference between &
battery and an wir brake, Any number of atudents enter
my school knowin® no more about electricity than an
fnfant. And ¥et they graduste and go right out in the
field and get electrical Jobs leading to big pay.

You Don’t Have to Have an
Advanced Education

That’s the beanty of my method of teaching, Ytisn't
what you know—It’s how you are taught that counts.
My method of teaching enablea you to catch on Inatantly
even though you have only had a common sehool educa=
tion without the use of dry booke. You don’t need
sdvanced edneation to understand cleetricity the way
1 teach it. Just think— you can fearnin 90 days. Don't
let Inck of advanced education worry you.

1 Don’t Carelf You Are 16 Years
Old or 40

Electriclty glvea everybody the same wonderfnl oppor-
tunity. Son'! WO about your age. Plenty of men
who never succeecded until late in life. This may be just
the field you were cut out for, No matter what your age
11, or how long it has been pince you studied. my method
of teaching wﬁl prove fascinating and easy to you.

Earn While You Learn

Wo malntain a Feal employment service. If you should
need part time work. [°1l mssist you in getting it, if you
will just write and te_ll me your circomstances. In that
way many earn while learning. Many of my students
pay ali thelr living eipenses through part time jobs
pecured by Coysne.

"My Course Includes Training In’
Airplane~Electyi city

W

Not a Correspondence Sehool
COYNE::icsi
SCHOOL
H. C. LEWIS, Pres,, Dept, 20-95 ——Futablished 1399
500 S. Paulina Street, Chicago

Not a

To Which You Come for
Practical Trainin
on Rga] Electrical Machinery 8 Nome

ELECTRICITY

IN THE GREAT COYNE SHOPS
on Real Electrical Machinery

Don't Wortry About a Job

Coyne training settles the job question for life. Clyde
F. Hart got » ition &3 electrician with the Great
Weatearn lroad st over $100.00 B week two weeks after
graduation. That's not unusual. We can point to Coyna
men making up to $600 a month. Coyne men get positions
which lead to ealarics of 350.00, $60.00 and up a week,
You can go into radio, battery or sutomotive electrical
business for yourself and make from B year ap.

No Books—No Lessons*

Yon work on Teal live electrical machlnery, building real
batteries, winding real armaturcs, operating real motors,
dynamos and generators, wirin® real houvses, ete., cte. —
here in this world famousparentachool, with {te hundreds
of thousands of dollars worth of new up-to-date elece
trical equipment,

Prepare for Jobs Like These—

Coyne men have the advantages of getting positions
which lead to those that sre listed below. Our free em-
ployment bureau Rives you lifetime employment servica,
rmature Expert—350 a Week nnd up.
Suobstation Operator—$65 a Week, Inventor— Unlimited.
Auto Electrician—360 @ Week nnd up.
Maintenance Engineer — $60 8 Week and op.
Service Station Uwner—$60 m Week and up.
liadlo Export—§60 @ Week and op.

New $2,000,000 School

We ars now {n oor new. firepreof, modern home whereln
s installed thousands of dollars worth of tho newest
«nd most modern electrieal equipment of all kinda. We
now have a larger smount of ﬂm{)r space devoted to
the exclusive tezching of practleal electricity. Every
comfort and convenlence has been arranged to meke
yoU Bappy end ccntented during your training.

Electricity the Greatest of
All Industries

Electrieity Is TIIE FIELD. It fa one of the
Every day asees an increase In ita use. It holds tho
ﬁ}'ea!est future. The young man of today who gets into

lectrielty lays the cornerstone for lasting soccess—
prosperity. Nearly every iarge bullding Eo- needa
trained Electrical men for maintenance. Every hotel
theatre. station—in fact P'ractical men are in deman
sverywhere—all the time.

cungest.

]
B Addr

Thorough Training that Results
in Big Pay

My tralning s 8o thorough that you wfil ba able to step
out and get a job lcading to big pay. Hundreds of
Coyne graduates testify ua to the thoroughness of my
courso and that if it hadn't been for this thoroughness,
they never would have been sble to have held their jobs.
1t’s the wonderful, practical, learn-by-doing method
which glves Coyne students such & thorough training.

Fascinating Method of Learning

Maybe you don°t think this method of tralnlng fan't
fascinating. The instructor shows you how to do iob No.
1. Then you doit. Then o Bhows you how to do Job No,
2. Then you do it. After while you'rc building real
batteries that generate real juice; you wind real arm-
ntores that actually work and you do completo houso
wiring jebs. And all this time you'li find that t'a so
interesting you won't even realize that you are {n achool.

Lifetime Employment Service

My lifetime employment pervice not only helps you nfter
you graduate, but from then on, throughout life, you
ore always welcome to call opon us for further
employment servico.

EveryPossible Kind of Assistance

My organization 13 po thorough that you Ret every poa-
sible kind of asajatance. We secure a clean room for yoa
at the lowest rates, The welfare department looks after
our comfort. We help you to get part time employment.
e give entertainments for you, ¢ help you to get a
job when you graduate. e keep In touch with you,
Riving You the advantage of our entire stafT shouid you
run across knotty problems and need assistance.

My Big Book FREE!

Coyne ia your one great chance to get into electricity. Eve
ery obstacle i3 removed. Thia school is 30 years old—Coyno
training i3 tested—proven beyond nlldoubt—cndomed,by
many large clectrieni concerns. You can find out everye
thing absolutely free. Simply mail the coupon and let ma
send you tho big, free Coyne book of 150 photorraphs . . .
facts. .. jobs .. _salaries . . . opportunities. Tells you
how many earn expenses while training and how we assist:
our graduates in the field. This does Dot obligato you,
So act at once. Just mail coupon.

Send for Free Book!

5,7 Lo S ; _ FESSsEssESSEussssEsUNEssCSSESsEn
| g Mr- H. C. Lewis, Pres.

(&) g 25103 Te T3 LT § COYNE ELECTRICAL SCHOOL, Dept. 20-95

School buf An Institution I ettt S

B Dear Mr. Lewis: Without obligation send me your big free catalog and

B 8ll details of Free Employment Serviee, Radio, Aviation Elecv.ricity and
Automotive Couraes that arc included and how you will help me *'earn

H while learning.””

]
8 City
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Thousands of
Positions

Open

Right Now

at

Salaries Ranging

UP to #

' "l(!(

llu

20020 per WEEK

for MOTION PICTURE SOUND Engineers

E are in contact with chain

theatres and manufacturers of
Sound equipment who desire the
services of competent sound men
as cugineers, |»rOJccl10n|sts, instal-
lation and scrvice men. Our em-
ployment department will assist
you in making a profitable con-
ncction free of charge.

GUARANTEE

Qur guarantee insures you that if
you enroll as one of our students
and take advantage of the many
opportunities that your member-
ship entitles you fo your increased
income will pay the tuition of the
course many times. We uncon-
ditionally guarantee that if for
any rcason you are dissatisfied
(you being the judge) we will re-
fund every cent you have paid.

PROJECTIONIST

SOUND
INSTITUTE

“The Authority”’
EASTON, PENNA.

Due to the fact that radio and sound
are so closely atlied, men with radio
experience are the most adaptable,

POLICY

Our conrse on Sound Projection
which is prepared by the most
eminent authorities on Eleetrieal
Acoustics will qualify you for a
Profession whose place in the
engineering world is second to
none. All of the available knowl-
edge of the art and the underlying
iundamcntal prm(‘;p]es of qonml
is given to you in an evervday,
pl‘nn aalk langnage, as well as
two weeks’ praclu.x] training in
the operation, servicing and instal-
lation of Sound Eqmpment

DEMAND

Tn the 20,000 theatres throughont
the United States and Canada,

EASTON, PENNA.
Gentleren:

osition on Sound I’rojection.

r---'_"-

www americanradiohistorv com

which now employv approximately
50,000 projectionists, it is esti-
mate(] that a very small per cent
of this number are qualified to filk
the position as Sound operators.
Many thonands of mew men will
have to be taken into this field as
fast as the many thousand unwired
theatres are wired for sound as the
additions of sound doubles the
number of operators required.
This condition will create many
thousands of positions at salaries

up to $200.00 per weck.

The tuition for these courses is
very reasonable and is pavable in
casy installments as vou study.
Also vou have the added conve-
nience of studying at home in your
spare time. Fill out and mail the
coupon helow today for special
scholarship proposition.

Mail Coupon for Free Information

RC-2

Please send me. by return mail, full details of vour Special Scholarship Prop-

i el S e |

PROJECTIONIST SOUND INSTITUTE,

NATC o g ¥ s s 5B B B bt s w7 5 0Bl B W P AW EPmE oo s ae e I
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“Supreme’ Features N
The Supreme oscillation test gives the only
dependable test on tubes: tubes tested under
actnul operating conditions.
The Diagaoineter tests all tubes, including
rereen grid.
Tests both plates of 80 type rectifier tube
provides bins emission tests on tubes.
All tubes tested independent of radio.
Loeates unbolunced seconduries.
Reads both positive or negative cathode bia
Provides D. C. centinuity test without bat-
teriea.
Furnishes modulated signal for testing syn-
chrenizing, neutralizing, cte.
Aligning  of condensers by ‘Thermo-couple
meter or A. C. meter.
Neutralizing with tubes used in the set.
Tests gain of audio nmplifiers.
3 precision ineters; one 4 seale 1. C. Voltmeter
0/750/250/100/10  volts, resistance 1000
oh1ns per volt. Onc 4 seale A. (. Voltmeter
0/750/150/15/4 volts, Onc3 scale Mil-umeter
0/125/25 mills. 0/2—1/2 amps.
External connection to all apparatus.
Universal analvzer plug.
Thermo-eouple meter for varied uses.
Measures resistances in three ranges. 150 to
30,000 ohma (calibration curve furnished
10200 ¢chms .1 to 25 chms.
Makes all analysis readings
Sereen grid socket analysis without producing
oscillution.
N'e;n.sures eapacity of condensers .1 mfd to 9
mfd
Tests charger output by meter.
Bridges open stages of audio for tests.
Contains 500,000 ohmn variable resistor, 30
ohms rheostat and 001 mfd, .002 mfd and 1
mfd condensers for testing.
Deteets shorted variable condensers without
disconnecting r.f. eoil.
Provides low resistance ieasurement for
rosin joints.
Provides simultaneous plate current and
plate voltage readings and the customary

readings of A. C. and D, C. filument voltage,
erid voltage, enthode bias, sereen grid voltage,
line voltage, ete.

The laboratory test panel is equipped with a
variable condenser for varying the frequency
of the oacillator.

Provides muny other tests, readings and func
tions

Most good distributors
stock the Supreme. If
yours cannot supply you,
address, for full in-
Jormation, without ob-
ligation,

SUPREME INSTRUMENTS
CORPORATION
353 Supreme Bidg.
GREENWOOD, MISS.

.... Speed ...
Accuracy. .. .Skill

in trouble shooting

CAMAZING!' That's the way radio technical men speak of the
A SUPREME DIAGNOMETER. Its numerous remarkable

qualities have brought the complete facilities of the lahoratory
to the home of the set-owner—adding speed and accuraey to the skill
of the service-man. No other device approaches it in flexibility,
completeness and range. Set testers check only 299,-409, ‘efficient
in comparison with its eapacity. Comes in handy earrying case pro-
viding compartments for all tools and spare tubes, or at the option
of the purchuser, in an even smaller ease, for the service-man who does
not wish to earry tools and tubes in snme unit.

and, now, the most practical labo-
ratory test panel

In keeping with SUPREM standards, unquestionably the most
advanced test panel ever praduced. Of heavy, reinforced Bakelite.
it adds to the trim workmanbke appearance of laboratory or shop
and assures sturdy service. Makes the DIAGNOMETER a dual
purpose instrument—shop or portable service—instantly disconnect-
able.

NSUPREME

Radio Diagnometer

conceivable

Makes everytest on arny Radio Set-

www americanradiohistorv com
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Frenzied Radio

By Hugo Gernsback

SITUATION which calls for plain talk at this time

has developed in radio. For a long thue it has heen

known, in professional radio circles, that there is some-

thing rotten in “Radiodony™ but it was thonght bhest
to keep quict about it, rather than cmbarrass the radio induts-
try by washing its linen in public.

But the situation which has arisen of late makes it neces-
sary for radio set manufacturers to come to their senses, if
radio is to survive.

Talking very plainly and to the point, the situation is this:
The majority of radio set manufacturers today make sets only
“to be sold” and, apparently, do not give a tinker's damn
what happens afterwards.  Such a thing as giving real service
is unheard of and, as a rule, the policy of “the public be
danmed” is pursued by practically all set mannfacturers today.

The cconomie reason for this, again, is apparently very
simple. A radio set produced by a first-class manufacturer,
with good equipment and under good supervision, is probably
good for ten vearss and here is the erux of the whole matter.
A radio set does not wear out like an automobile, for instanee,
Without extensive replacements, an automobile lasts, at most,
two or three yvears: then the owner usually trades it in and gets
a new car. The best eustomers of the motor ear mannfacturer
are the owners of cars. With a radie sct, the situation is
different. A radio set lasts for a long time: there is prac-
tically nothing to wear ont and, usually, the only reason why
a set owner gets a new receiver is that he wishes a more
up-to-date one.

We started out with battery sets, which heeame almost ohso-
lete in 1928; and the set manufacturers prompily fiaimd a
bonanza in the popular rush for AC. sets.  Last scason,
sereen-grid sets were the mode: but cvidently 1928's AL,
set customers were fairly well satisfied, for nrost of them shill
retain their 1928 models, and the pereentage who have traded
thern in for 1929 sereen-grid receivers is more or less negligibie,

The manufacturers tooled up for a tremendous production
in 1929, and there was an unfortunate overproduction which,
according to one radio trade periodical, mounted  to  the
tremendous figure of 900,000 radio sets in 1920,

But, as we said before, the set nmnufacturer today, pur-
suing his purely selfish poliey, must sell sets—must sell more,
every vear, to satisfy his stockholders—or Wall Street, which
amonnts to the same thing.

The set manufacturer is not at all interested to see that
a set is properly serviced, once it is installed, for the siimple
reason that, every time one of his sets is serviced and put into
condition, it causes a customer to remain satisfied, possibly
for another vear or more, and the latter certainly will not be
in the market for a new set

So what does the manufacturer do¥  Tle muakes the list
price of his set so high that his dealer ean take back an old
set from a customer, and atlow him on it a swall amount
toward the purchase of a new set. DBut, within six months,
Mr. Public finds out that he has been stung again: for, lo
and behold, the same set for which he paid, let us say, $200,00,
now sclls for £50.00, or even less. Thut it is fair to state here
that there are a few set manufacturers who do not reduce
their pricess they probably do not overproduce, either.

The evils arising from such  malpractices are  patent.
Recently New York City witnessed the sad speetacle of one
large radio chain store which destroyed by fire hundreds of
wtrade-in? radio sets. The reason®  You see, 4 man who does
not already.own a radio ean jonrney to Cortlandt Street, in
New York City, and buy a gond set for $2.00 or £3.00.  This,
then, he takes to the large radio store—and gets an “allow-
ance” of 2500 if he buvs a new $165.00 screen-grid “Inter-
planetarian.”

So the chain store, to disecourage this sort of thing, now
intends to destroy all “trade-in” sets; so that they eannot
come hack like the proverbial cat! Damned clever, these

Radio Chinesc! Curing one evil by burning up another one!
Great idea, if it could only be made to work—even more
cfficient than perpetnal motion!

Ranto-Cratr has on file hundreds of letters from Serviee
Men, all over the country, complaining bitterly that co-opera-
tion, of any kind, is unobtainable from practically all radio
set manufacturers.  Letters asking for information on their
sets remain unanswered, or the information is given that only
*aceredited” dealers can get this information,

The “acervedited” dealer, however, is in the same boat as the
set manufacturer; for he also is not too anxious to really
service a set and put it into shape, lest it lose bim a sale
1t is, however, to his interest to send out a “set bnteher”
who masquerades as a “service man,” and to put the set out
of order! so that the victim must buy a new set. A good
riccket while it lasts!

The honest radio dealer and the honest Service Man, who
make their living by putting sets in good order and repairing
thetn to the satisfaction of the community, are constantly
working at a disadvantage; beeaunse they can expect no real
help from the set manufacturer.  For this reason, the Service
Man must rely upon technical publications, sneh as Ranio-
Crarr and others, to get the necessary information to take
care of his custorners,  In doing this, he naturally performs a
great service, not only to the man whose set he repairs suc-
cessfully, but to the manufacturer of the set as wells although
the latter does not give a hoot about it.

1t stands to reason that the owner of a set, who has to
sefl it for five or ten per cent. of its original cost, after he had
it for a vear or less, is certainly not going to shout its praises
from the roof tops: he will be earcful, if he has any sense,
not to buy one of that make again.  But, if a Serviee Man
ruts his receiver into good shape again, the layman owner at
cast does not blame his troubles on the set manufacturer:
he thinks sometbing went wrong with the set from natural
causes: and, at some later date, he may buy a new nrodel
of the smue make he had before.

Is all this of any interest to the set manufacturer? Perish
the thought! When the Serviee Man wants information, the
set manufactnrer will almost never give it: or, if he does (as
one famous Eastern set manufacturer does) he charges the
service man $1.00 for an instruction book which is not com-
plete amnd does not give all the information on every model this
manufacturer has marketed,

Or take the case of a famous Midwestern set manufacturer
who offered to repair one of his recent sets (which, by the
way, had only a burnt-out power pack) for the modest sum
of 2700 Yet a new set of the same vintage, hrought out by
the same manufacturer, can be had on the open market today
for nmch less money than $27.00,

Small wonder, then. that the radio set industry is in its
present deplorable shape: with practieally all the larger radio
factories closed down for the time being, tremendous stocks
of unsald sets on hand, bankruptey of a number of radio set
manufacturers, and grief all along the line,

1t took the majority of radio set manufacturers, with per-
haps one or two exeeptions, five or six vears to wake up and
support the industry that was getting them all the business:
by that, T mean the broadeast stations.  Only during the last
vear have set nanufacturers decmed it wise to seck good will
by hroadeasting.

1t will probably take the industry another five vears to
lenrn that it will pay them to take the Service Man into their
confidence, and to talk to him in his own language. It is an
interesting sidelight that at the present time the radio set
industry is out only to catch new suckers in the shape of
new customers.  If there is any manufacturer who is giving
real service to the public who have bought his sets, Ranio-
Crarr will be the first to shout his name from the housectops;
and we invite any radio sct manufacturer to supply us with
evidenee to this effect. :
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you're not in Radio

this book will show you how

you canget in quickly [

Radio’s amazing growth is opening hundreds
of fine Jobs every year, in broadcasting
stations, with Radio dealers, jobbers, manu-
facturers. Shipping companies offer you
many chances to travel all over the world
without expense and make good money be-
sides. There are almost unlimited oppor-
tunities for a profitable spare time or full
time Radio husiness of your own. My
raduates have jumped from $25, $35 and
0 a week to 550 a week, 360 a week, $75 a
week and $100 a week. My book proves this.

1 will train you at home in your
spare time

Hold your job—I will train fvou inexpen-
sively in your spare time. Ml give you
practical Radio experience with my 50-50
method—one-half from Lesson Texts and
one-half from practical home experiments
with Eight Outfits of Radio parts that I
furnish. I will refund your money if you
are not satisfied with my Lessons and In-
struction Service wher you finish.

I will show you how to make
$10 to $30 a week in spare
time while learning

The day you enroll I'll show you how to do
te’n jobs common in most every neighborhood.
I'll show you how to repair and service all

makes of sets and many other jobs. I'll give you the plans and ideas
making $200 to $1,000 for my students whileythey arg takiiré my“co::lsaet. are

Find out what Radio offers you.
Get my new book

My book gives you the facts.
Job in Radio.

Get the facts. Theres no obligation.

J. E. SMITH, President
NATIONAL RADIO INSTITUTE

Dcpt. OBY

is ready for You

J.E.SMITH. Pres. ||

[ NATIONAL RADIO INSTITUTE |/
Before you do anything else
Get the dope on my new--

Eight Outfits of Radio Parts for a home
caperimental laboratory covering screen
grid, A. C., and many other featurcs in
the latest sets.

Service Sheets and  Serviee  Manuals
giving up-to-datc and authentic iwforma-
tion on scrvicing different models and
makes of sets.

H'ork Sheets and Job Sheets wwhich show
you how to make cxtra maency tn your
spare time wehilc taknig my coursc.

Improved Lesson Texts covering thor-
oughly all branches of Radio.

Instruction material on Talkinn Movics,
toth  the Vitaphoste aund Photophone
systems.

Training tn Television and lome cxperie
ments 1 Television reception.

These are only a few improvements. My
book, “Rich "Rewards in Radie” telis
vou all about 18 features of my course
as | give 1t today.

[} you're in Radio now
Spave time or full time -

A 1t will show you how
my improved fraining
can help you make

JUill more money

Tells you where the good Radio Jobs are,

they pay, how )_i_oeu":an fit )lr)zurtsetl; right at home in gour spare t{me fo: a :«l::t}.
you abou e many extca

National Radio Institute gives its studegts and ::li::gesa.nd e

others who have taken the N.R.I. course have done; what they think of it.

It shows you what

Washington, D. C.

wwWw americanradiohistorv com

Have you read my new book giving an outline of
National Radio Institute's training in Radio? If
you haven't, send for a copy today. No matter what
kind of a job you may have in the Radio industry
now, unless you are at or near the top, I believe my
training can help you forge ahead—make still more
money. However, I'll let you decide that for your-
self—just let me show you what I have to offer.
Many others in Radio—amateurs. spare time and full
time service men, Radio dealers, fans—have found
the way to more profits and more money through my
course.

See what [ offer those who are now or
want to be service men

While my course trains you for all branches of Radio
—] am giving extensive, thorough, and complete
information on servicing different models and makes
of A. C. and Screen Grid Sets. Atwater Kent models,
Crosley, Zenith, Majestic, Stewart-Warner, Radiola,
Eveready and many other makes of sets are covered.
This information is of special help—of real money-
making value—to those who are now service men or
who want to be expert service men. This part of
my training, however, is only one of 18 outstanding
features that I am offering men and young men who
want te get good jobs in Radio—or who are in Radio
and want to advance themselves. Even though you
may have received information on my course before,
unless you have gotten my new book as pictured
above. write to me again—see how N.R.I. has grown
with Radio’s growth and how N.R.I. Radio training
has grown and improved too. Organized in 1914, it
took the lead then in Radio training and it has kept
that lead ever since. This course is not new or
untried. Hundreds of men owe their success and
Iarger incomes to N.R.I.

|

J. E. SMITH, President, [
National Radio Institute, Dept. OBY, |
Washington, D. C. 1
Dear Mr. Smith:—Send me your book, “Rich |
Rewards in Radio.” [ want to sece what 0
N.R.I. offers. )
|

NAME  coih ciinrsnancnaasnsaniien f 5 M
i

Address ...oviieiininniimercereiiaooe vesnie 600000 )
|

City.vaart vuvr vvn sevcnnaeen State.eceerennae ]
|

Are you doing Radio work now?.........e.. :
4

—————————— — - e R G WP b T G S
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Service Men’s Department

Edited by JOHN F. RIDER

Leaves from Service Men’s Note Books

REMOVING THE SQUEAL FROM
OLD RECEIVERS

By R. Wm. Tanner

OT long ago. I was ealled out to

service a receiver whose owner com-

plained about excessive regencra-

tion.  An investigation of the set
revealed a tuned R cirenit in which the
volume and regeneration were controlled by
means of a filament rheostat, When it was
turned too high, regeneration was heyond
eontrol, and when it was adjusted below the
point  of oscillation, sensitivity  suflered
greatly. Tt was found that the R.TF. trans-
furiers were quite small, approximately 2
inches long by 1-1/4 inches in diameter, and
Maced at right angles to each other. A
close examination brought to light the facl

The common aluminum enp shown at A 1is

transformed quickly into the R.F. coil shield
at B, A “tin” cup, being made of irou, is not
so well suited for this purpose.

that the primaries consisted of an over-
abundant number of turns for the type of
tubes emploved, '01A’s in this case.

The transforimers were taken ont and tnrns
removed trom the primaries until the turns
ratio (between secondiry and primary) was
3.5 to 1. Afrter reinstalling, the set was
again placed in operation, und tested. Re-
veneration was now wore casily controlled;
but still the owner was not satisiicd, beeanse
the receiver still oseillated when the rheo-
stat control was advaneed. As a result, the
receiver was taken into the shop.

Tt was decided to shield the radie-fre-
quency transformers to eliminate any pos-
sibility of feed-back through inductive eoup-
ling. But where to obtain “eans,” small
enough to fit into the set, was a probleni.

A trip through the “5-and-10 cent store”
diselused. at one of the counters, sinall alnn-
inum drinking cups at 10 cents cach. A set
of these were purchased.  Slight modifica-
tions were necessary hefore they could he
put into service. The handies were removed
and the rims sawed off: the result being
very neat shields, with dimensions approxi-
mately 3 inches high by 3 inches in diameter.

As the amplificr parts were monnted di-
rectlv on a wooden baselward, it was nec-
essary to ent a bottom piece for each shiekd.

By RADIO-CRAFT READERS

$25.00 EVERY MONTH

Wiil be paid for the most interesting
storv by a professional reader, con-
taining his practical experiences and
something of value to most other
service men. It will appear on this
page; together with other helpful con-
trihutions, which will be paid for at
the regular rates. Send in your story;
in any shape so long as it 1s both un-
derstandahle and interesting. Address
the Editor, RADIO-CRAFT.

These were nutde of almninum (copper will
do just as well) 3 inches in diameter; the
thickness is of no impoertan Two small
brass angle brackets were employed to
frsten cach can to the base, first attaching
the botlom pieces to the base with woodl
serews.” The transformers fitted inside, with
suflicient space between the windings and
sides of the cans.

After the shiclding joh was done, the re-
ceiver was again tested and found to be quite
stable in operation although. when the rheo-
stat was turned to the “full” position, oscil-
lations could he genevated.  Ilowever, as the
rheostat need never be turned that high, the
operation was now perfeetly satistactory.

1 have sinee instatled these ctlicient little
shields in numcrous reccivers; especially
those constructed a few veurs ago when
shielding was almost unknown, with perfect
satistaction to the owners;

3

The “Dresident” model, of the S. Freshman Co.,

conples a tickler to the condenser shaft as at

For distance reception, My, McRhwee finds

the added control R, as at B, more satisfactory
to regulate regencration.

www americanradiohistorv com

RAPID METHODS OF LOCATING
FAULTS IN RADIO RECEIVERS
By Delbert Mvers

AUCLTS occurring in radio receivers
are all similar  in  characteristic
manifestation.
One common trouble or fanlt in
Loth type sets is tube failure. For rapid
work we proceed by the process of elimina-
tion. Al tnbes are tested for emission, and
possible shorts, and all faulty tubes are re-
placed.

To test put receiver in operation, Remove
detector tube and replace.  If this action
produces a elick, we can consider that the
audio system is Q. . Tapping the detector

f
!

R1
| —AA

k- [

FILAMENT SUPPLY

B_

The elements of the woltage supplies of an

A.C. Rlament tube; check first speaker; then,

tubes,  voltuges, aud receiver  eircuils,  says

Mr. Myers,

tube lightly with the finger should produee a
ring in the speaker if the detector and audio
svstem are . K. We, therefore, eliminale
thig part of onr cireuit.  Next pull ount the
tube in the radio-fregueney amplifier preeced-
ing the detector and replace. Tt click is
heard the trouble is in preceding stages.
Tuke each sneceeding R.IY. tube out of
socket and replace. 1f one of the tubes
does not producee a cliek the fault is in that
stuge or in one of the preceding stages.
This process will work for any part of the
cirenit.

Lack of proper voltages in power supply
will give wisleading readings in set testing.
Once the tnbes and power supply have been
checked they can be eliminated from our list
of fanlts. Before lnoking for trouble in the
receiver test the speaker. For rapid work a
set of head phones shonld be earried and
substituted for the speanker. When we ave
sure that all the accessorics are 0. K., we
are ready to apply our former tests.

SERVICING THE FRESHMAN
“PRESIDENT”
By Fred McElwee
HT. variable tickler coil in the detector
circuit of the Treshman “President”
model which controls regeneration oecasions
complaint  frequently.  The  regeneration
varies with the line-enrvent, and the control
requires frequent readjnstment.

To remedv this, 1 took the tickler-eoil
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mounting from the gang-condenser shaft,
and mounted it on a small bloek of wouod;
drilled a hole in the hottom of the shielding,
and fastened the block of wood with a screw
inserted 1rom the under side of the shicld-
ing. Then 1 fixed the winding abont tg-ineh
from the sccondary cmd of the RUIF. trans-
former,  (Some sets require closer conpling
than others.) 1 then mounted a good vari-
able vesistor of 200,000 to 300,000 olins ou
the panel, and conneeted it in shunt with
the tickler coil across the leads.

This makes the set a litlle more tedions
to tune, as the resistor has to he adjnsted on
almost every station, to hring the regenera-
tion up to maximum: bot the performance
is more satistactory, (The writer is located
an Lawmoni, lowa —Editor)

I have found that low platé voltage on
26 and 27 tubes is nsnally cansed by loosc
or corroded rivets in the elips that hold the
resistors in the power pack.  To remedy
this. solder the elips to the strip to which
they are riveted.

The gang condenser should be balaneced
whenever tubes are replaced; as the differ-
cnee in the eapaeity of (he tnbes unbalances
the tuning eirevits.  To balance these, 1 use
an oscillitor to furnish the signal.  As this
gang has no balaneing condensers, I bend
the tip of the oulside rotor plate to the
amount reguired to halmee caeh eivenit.

ELECTROLYSIS IN TRANSFORMERS
3v Ralph Link

WAS called recently to vepair a set,
I which I went over with a tester of stand-
ard make.  No faults were Incated.  ‘The
batteries were new, and Lhe set cheeled all
right,  Signals, however, were very weak.

1 found that the andio transiormer was
leaking to the core, when T disconmected the
“C7 obatlery: as 1 then noted a spark. A
very carefnl examination ot the transformer
followed: 1 look it apart earefully and noted
a deposit of copper on the iron core. 1
mwonnd the primary, starting next to the
core, and found the first layer of wire eiten

20V To 500V DIFFERENCE il
g e S “seconpary PRIMARY
l 3 FIBER
. 1UBE
| L
L
\
L]
]
[}
L]
)
L]
1
- 1.COPPER |
CDEPOSIT
1
'
]
i

V.

In place of grounding the core of an 4.F. trans-

former, as at o, Mr. Ling connects it to “"B4"

as ut B. In g trausformer whick he dissected,

clectrolysis wwas apparent from primary to corc.
as at

RADIO-CRAFT

away, I soaked in hot, distilled water a
piece of the fiber insnlation that was wound
aronnd the core, and fonnd that it contained
aeid.  This was the cause of the trouble.

Sinee the fiber contained acid, and the
core was gronuded to the inetal sub-panel,
while the "B--"" was hooked to the end of ihe
prinuoy winding next the eore, eleetrolysis
hacdl taken place. and deposited the copper
on the iron core.

A eood way to eliminate such trouhle is
to insulate the transformer tfrom the metal
sub-panel, and conneet the “B-4" wire 1o the
core. as well as to the “B4" terminal of the
primary. This plices both at the saine po-
tential and stops electrolysis.

WHAT IS TH1Z COMMONEST
TROUBLE IN THE
DETECTOR
CIRCUIT?
RADIQ-CRAT'T espcciaily invites its
readers to send in their answers to
this question during the coming month,
so that we may have. as it were, an
open forum on the subject in our April
issue. Each month a different subject
for discussion will be propounded. All
[ replies received on this sebject will be

considered also as eligible entries n
| the $23.00 MNonthly Prize Contest,

l described on the preceding page.

A CONVENIENT TEST FOR
GROUNDED CIRCUITS

By Dwight I.. Brown

ERFE is a suggestion for a simple iester
suitable for locating grounds and test-
ing conlinnity; provided that the current
flow in the eircuit—which is abont 100 milli-
amperes—-is not excessive for whatever de-
vice is in the cirenit. It is admirably suifed
for rapia cehecking and is inexpensive.
It cunsists of a porcelain Lunp socket: a

wonden base, 2086 inches: abont ten feet
of Lo cord and a receplacle plug; four

simall staples, two 8-inch lengihs of stiff
copper wire (No. 8 to 14); a ten-watt elee-
frie light bulb; and six feet of single-strand
cord,

Mount the socket on one end af the
wooden base, fasten one end of the Lomp
eord Lo one side of the socket, putling two
staples over it and into the hase as shown,
staple the other cord to the base with one
staple.  Cnt the insnlation back on the cord
about three inches: and splice it to a three-
foot picee of the single cord, being earetul
lo selder it and tape the joint well. On the
loose end of the single cord, ent the insnla-
tion baek and solder it to one of the pieces
of stift wire, taping it well. Fasten the re-
maining picee of cord to the socket, and
similarly solder to it, and tape over, the
alther piece of stift wire.  Staple this cord
to thie hase so thatl it will not pull loose.

To use the tester, insert the plug in a
light socket, serew the bulb into the socket,
and place the prongs in contact with each
other. The hmlh should light. Now, when
vou fest a eircuit with the points, it is closed
if the lamp lights; it is open or very high-
resistance it the lamp does not. This outfit
iz also convenient as a light for the work-
benel in whieh ease a larger bulb is used.

www americanradiohistorv com

Wiile the cheap, convenient tester pictured is
kitown to wmany service men, tiiere are otlers
who will fud it a wseful addition to the kit

THOROUGH TEST METHODS
By E. J. Montague

HFE writer has rim into all kinds of

trouliles in radio veeceivers, and 1

find that none of them are hard to

locate if the mechanie really knows
what he is doing. Stating it mildly, there
are very few parts in g set that are not
more or less duplicates of somie other part;
or, putting it more plainly, there are three
important parts or sections in a complete
recciver, ie, IULE, eivenit, detector, and AT,
cirenit. The proper use of a combination
R.E.and ALK, oscillator will tell the tale to
a good mechanie in a very short time; and
without this instroment we are totally in
the dark.

My test on any receiver goes something
like this. In the cuslomer's home 1 use one
of the medium-priced set testers (Readrite
No.9) to test the tubes and all cireuits
electrically. If there is an open- or short-
cirenit it shows up at onee and if it is in the
external wiring of a part T repair it then
and there. So oy outfit for service consists
of the tester mentioned, a set of phones with
autput transformer for testing the outpit—
iany—and tubes. ete, for replacement. I
the tranble is oscillations or low veluine T
take the set to the shop and give it a
thorongh test nnder all kinds of conditions.
In other words, T duplicale the parts; 1
put a test R.F. ampliticr on the detector;
next T ent out the detector and substitule
it and the same with the audio. Once the
location is fonnd  (fe, what part of the
circuit is wrong) it is, as I explained, very
casy to remedy.

I find that mwost of the trouble in the
wiring is dne to the fxailure of the assembler
to adhere to the first law of wiring; e.g., all
dvints to be electrically and mechanically
secure without solder.

-

RADIO SET-~
. .
OSCILLA}’OQ

Hith some receivers, an oscihutor must be

coupled divectly to tne circuit, as shown. It

is sometimes possible te obtain e sufficient

signal, for balencing and testing, by inductive
pick-up.
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Completeness inh Radio Testing Eauipment

Unusual ingenuity is shown in the design of a unit which places
the precision equipment of a radio engineer’s test-bench within

CIENTIFIC and systematic methods
of locating and remedying faults in
radio reecivers have heen developed Lo
such a fine point that they now exceed

in precision, speed and eflicieney the metheds
used in testing all other types of electrical
apparatus. Just as the clinical thermometer,
the stethoscope and the X-ray aid the physi-
cian in locating trouble in the human body,
the test set enables the service man to find
elusive faults in the radio receiver,

There has long been a great demand for a
universal set analyzer, or comprehensive set
tester which would indicate more than can
a number of ordinary testing meters eon-
nected in the usual way, After the universal
adoption of “clecetrie” sets, with their “chas-
sis” eonstruction, special mounting, and in-
tricate cirenit wiring, this demand became
insistant.  To mect it, a special test set,
calted the “Diagnometer”, has heen designed.

(Fig. A.)
Instruments Comprised

All the working components of this set
tester are contained within a hardwood
“instrument tray” (Fig. BB) measuring 414"
by 514" by 17%,” ‘This fits into a substan-
tial carryving case (1%ig. C) which has com-
partinents for all tools, spare parts, tubes,
ete, needed by the service man.  ‘The carry-
ing case, completely cquipped, weighs twenty
pounds.

The instrument tray has a bakelite panel
on which are mounted three precision
meters.  One of these is a four-scale 1. C.
voltineter, one a four-scale A, C. voltmeter,
and one a three-seale ammeter-milliameter;
all these are honsed in bakelite cases. Re-
movable-plunger  switching  controls  are
provided. [I'in jacks for an oscillator coil

Fig. C

+.  Diagnometer’s “instrument tray” and its
numerous accessorics when packed tn this case,
weigh but tweenty pounds.

a convenient carrying case

By H. G. CISIN, M.E.

are situated at the left portion of the in-
strument  panel, while the tube-testing
sockets are located at the right.

A self-contained power plant, consisting
of a step-down transformer, is built dircetly
into the Diagnometer. ‘The primary con-
nects to the house-lighting civenit, while a
tapped secondary is nsed to provide the
voltages which may be reguired for testing
any type of tube. By means of the
switches, any desired voltage may be ap-
plied to the tube-testing sockets,

Line-voltage readings may be taken at
any time during tests, through the use of
a “master plunger”.

Fig. A

The meter cquipment of the pancl is visible in
this top wvicw but gqives no idea of the verse-
tility of its uses.

The step-down transformer is used also
to operate a tube rejuvenator. In addi-
tion, it supplics current for the oscillator.

Connecting  cables, plugs, tube sockets
and adapters are provided to facilitate the
testing of various tubes and circuits, A
“universal analyzer” plug of ingenious con-
struction permits socket analysis, regard-
less of the type of socket (UX or UY),
with all connections brought into the instru-
ment through the same cable.

These parts are shown in a separate illus-
tration, I'ig. D. The nwmnbers correspond
to the following aecessories: 1, three 12-in.
jumper cords of heavy, flexible wire, sitk-
covered and tipped with fiber-covered plug-
in conncetions: 2, 3 and 12, bakelite
“master ptungers” controlling the switches:
4, a heavy but flexible five-foot silk-covered
wire, terminating at one end in a bakelite-
covered six-inch test prod, and at the other
in a smaller one, both “poled” red; 9, a
similar item, peled black; 5, plate-break
adapter with two scparate “tinsel-cord”
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Fig. B

The “‘instrument tray” protective lamp, oscil-
lator “'spidertoch” coil, ctc., are shown lhere,
The tip-jack layout is on the fromt.

leads; 6, plug-in oscillator coil, spider-web
type; 7, a “UNX-to-UY” adapter; 8, short
lead for lengthening a screen-grid connec-
tion; 10, “'99-to-UV" adapter; 11, two
12-inch  jumpers terminating  in small
clips and plugs; 13, “UV-to-'99" adapter;
14, six-ft. test cord ending in a test clip
and a connection plug; 15, light-line con-
nection cord, six feet long and arranged
with a receptacle which wires a 100-watt
lamp in series.

Protective Devices

The meters of the Diagnometer are pro-
tected, as much as possible, from accidents
and errors, by ingenious devices.  The
millianuneter, which is normally on the
125-mil. seale, is protected under these eon-
ditions by an “overload relay” which wili
shunt the meter if more than about 140
mils are passed through the instrument.
The 25-mil. seale is available when a small
push-button is pressed; this button will not
stay down without pressure, so that the
meter is normatly on the safe scale. ‘The
21,-ampere seale is available from pin jacks
on the back.

In working from the A, C. line, the 100-
watt bulb is used in series; so that a shorted
tube or other defect will not damage any of
the internal equipment,  The 100-watt bulb
will limit the current passcd through the
Diagnometer to approximately one ampere,
A shorted tube or other accident in the
operation will give a visible indication; for
the buth will light.

It is, of course, impossible to prevent an
inexperienced  man  from placing  several
hundred volts on a low-seale voltmeter and
so burning the meter out; but, except for
this highly improbable circumstance, the
meters should stand up indefinitely.

A Portable Laboratory

It is interesting to record some of the
major tests possible with the Diagnometer.
Probably one of the most important is to
determine the condition of the various tubes
used in the radio recciver.

The unit can test any type of tube, in-
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each tube socket, and by closing the proper
switeh in the Diagnometer, it is possible to
read filament voltages, plate voltages, grid
voltages, plate currents, ete. *No load” and
“load”  readings may be made with equal
facility. It is possible also to obtain eathode
readings, cither positive or negative, in cir-
cuits emploving  the heater-type tubes, to
obtain sereen-grid and control-grid readings,
amd to make all socket analyses in sereen-
grick cireuits  without introducing  oscilla-
tions into the circuits,

The “analyzer” consists of the universal
plug and its connecting nmlti-wire cable
with its plate conneetion in series with the
ammeter-milliameter and the plate contaet
of the “load socket”.  All other wires of
the eable also terminate at the corresponding
contacts at the “load socket,” which is also
a part of the analyzer apparatus.  The

analyzer  cirenit  ineludes  the  necessary

Fig. D

The uumerons accessorics required to complete the rqluf-mrnt comprised in the “Diagnometer’”; most

of them are known to the rxperienced Service Man but o few are special.

eluding the new A. . sereen-grid tnhes,
15-volt tubes, “top-heater™ tubes, and others

which emmnot be handled by the ordinary
“tnbe  checker™. Tube  testing is accom-

plished by subjecting the tube to an “oseil-
lator test™ in the ascillating cirenit of the
modulated  radiator,  which  has  constant
vahues,

In comparing the result of an oscillation
or “dynanic™ test with a “statie”™ test of
tubes, it will be found that two tubes may
show practically the same response to one
ar two small grid 1), C. changes, but entirely
different characteristics under an oseillation
test. This feature clearly establishes the
value of the latter.

Tables are provided with the test sct;
so that the serviee man can tell the condi-
tion of the tubes amder test within a few
seconds after taking two simple readings,

In passing, it sheuld be noted that the
instrument tests both plates of 80 type
rectifier tubes; this is an important advan-
tage, since one of these full-wave rectifiers
often causes the set to hum badly, if there
is a difference of move than 12 to 15 mils
between the two plate readings,

Another important feature of this “labora-
tory” is the “modulated radiator™ ‘Phis is
a regnlar “CW radio transmitter, capable
of providing oscillation tests on practieally
all types of tubess as well as furnishing

“audio-modulated  radio-frequeney™  signals
for synchronizing and ealibrating  tuning

condensers, neutralizing radio frequency eir-

enits, and, throngh its  andio-moedutated
wave, checking up the performance of a
radio  receiver  under  actual  operating
condlitions.

The Dingnometer ean he used also as a
resonanee indieator.  The modulated radia-
tor sets up radio-freqnueney signals to which
the receiver with condensers to he synchron-
ized is tuned. The modnlated R, K, signal
is amplified by the radio set, and induetively
fed thromgh a thermo-eouple to the Do C.
voltmeter.  The proeess of syvnchronizing
eonsists of adjusting cach tuning condenser
until a maximum reading is indicated on
the voltmeter,  (T'wo other methods of syn-
chronizing are available but in general the
procedure is the same.)

Perhaps a little more detail on the method
of resonating tuned cireuits when the A. C.
voltmeter method of indication is used will

he of general interest. To put the resonance
indicator in opevation: (1) Disconnect the
acrial and ground from the receiver; (2)
connect the *4 or A, C7 oand the *1.0-
mf." external pin jacks of the instrimnent to
the loud-speaker terminals of the radios (3)
close one of the “A. Co fil"™ switches; (1)
conneet a test fead to the “Ant™ binding post
of the receiver and bring it in close proxi-
mity to the modulated-oscillator's  spider-
web coil; (5) rotate the tuning knob of the
receiver. (A dectded deflection of the needle
of the .\, C. voltmeter will oecur as cach
harmonie of the oscillator is “tuned in™ on
the radio sct. Maximum needle defleetion
indicates resonance with the oseillator eir-
cuit of the “modulated radiator);” (6)
adjust each tuning condenser for a maxinunm
reading on a 60-cycle “nodnlated-radiator™
signal between 1000 and 1500 kilocyeles
Determining Operating Conditions

To find the actual operating conditions of

a radio sct, the analyzer plug is placed in

switches for connecting the voltmeter across
the cable leads to obtain the various voltage
readings  necessary  in radio  tube-socket
analvzing,

Layout of Panel

The jacks, switehes, meters and sockets
that constitnte the top panel equipment are
shown in the pictorial illustrations, hut the
actual panel murking may be of interest.
The itermss have all been given arbitrary ref-
crenee lignres in the layout representation,
(Iig. 1) as follows:

At upper left appear four tip jacks for
the oscitlator-coil tips, lettered as lll(]l( ated.
Below these appear six switches (which are
operated by plugging  bakelite rods called
“imaster plhimgers” and supplied  with  the
kit, into these units which, on the outside,
look like jacks) as follows: 1, 13-valt tubes;
2, Tl4-volt tubes; 3, S-volt tubes; 4, 3 to
33-volt tubes; 5, 217-volt tubes; 6, lf/_.-vult
tubes; 7, plate 750 scale; 8, plate 250 scale;
9, A. C. line, 150 scale: 10, cathode, 100
scale; 11 is a spring-and-button polarity
reversing  switeh marked  “Pole Changer”
12, control grid *—" bias 10 secale; 13,

(Continued on page 401}
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Fig. E

An interior “shot” of the “instrument trav,”
or cabled wiring, The design has been mady

with what constructors call its “Western Electric,”
as nearly fool-proof as possible;

but accredited rcpair

stations will find occasional adinstments arc convenicnt.
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Causes and Cure of
Radio Interference

(Part iD

This article, analyvzing all radio interfer-

ence, contains diagrams and data which will

be of value to Service Men and all others

who are faced by the necessity of eliminat-
ing troubles of this kind

By E. R. BRISTOW

Supevvisor, Home Study Division, B.C.A. lustitutes, Inc.

£ TATIC” How often we have heard
that  word!  And. because statie
clectricity concerns us at this time,
we  should knew something more
ahaut it. *“Atmospheries” and “static” are
svnominous  expressions  for the romming
clectrical phenomena which nature produces.

The atmosphere of the earth is filled at
all times with what are termed “charges of
free electricity™  (static elcetrieity). Its
exact origin remains one of the secrets of
nature,

A most vivid manifestation of the presence
of static charges in the air is seen diring
thunderstorms: the lightning seen at such
times is the discharge between the clouds
and earth GGmd between clond and cloud)
of a great acennmlation of statie electricity.
A discharge of this nature is nediately
made known by the emission of a character-
istic erashing noise from the lond speaker.
We sav this noise is caused hy stefic.

Fine weather may prevail at the location
of the recciver; but the lightning discharges
of a distant storm  (thousands of miles
away) will still affeet a sensitive receiver.

Carriers of Static Charges

When listening-in to a program dnring a
rain or snow-storm, it is not an unconmmon
oceurrence Lo reecive a slight hissing sound.

TTEL, SPARKING
" BRUSMES

CONDENSER

Fig. 10
A Vi-mf. coundeuser, alone. as i Fig. 4, will
deal with the type of “wniversal” motor wsed

s @ cleancr of this lind.

RADIO-CRAKT

Fig. A
Unfortunately, no one has found a
way te cenncct a  filter  across
Nature’s sources of static—such as
this fine specimen herve.

The raindrops and snowflakes are carriers
of minute static charges and, as one cmues
in contaet with the acrial wire, it imparts
its charge to the aerial systenn. Each of
these charges sets up a minute current which
passes through the receiving eivenit to earth,
producing in the tuned cireuit a slight oseil-
Latory inmpulse which, in turn, is emitted from
the speaker as a hiss.

CAP TO LOAD THE TUBE-

v
TUBE PAONGS

Fig. 3
Fhe “how! arvesto ed with a microphouic
tihe  simply keeps it from bratina frecly

and thus shaking its loose clements.

In dey hot weather the air is filled with
small dust particles. These are also carriers
of statie charges which, on striking the
aerial, give up their accumulated charges
and prodoee interfering effeets.

(Mher characteristic noises heard from the
reproducing unit of 4 receiver, beeause of
the ceffeet of charged particles striking the
agrinl, are irregular “dicking”™ sounds or
crashes resenbling that which would be
heard on throwing pebbles against a wall.

From the foregoing paragraphs. it is un-
derstood  that  atmospheric  disturbances
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which affect the reception of radio broadeast
programs originate from different sources:
and create interference on all wavelengths.

Many deviees have heen invented in an at-
temipt to climinate or appreeiably reduce
“static™: bhut so far the only practical
methods are those of ewmploving loosely-
coupled eircuits and short antennas, an:l of
using o loop.  Statie  climinators  which
have produced cneonraging results arve so
claborate as to prohibit their general use
with broadeast receivers.

(We may remark that almost every radio
experimienter has tried at one time or an-
other to invent a “static” climinator, if we
may jndge from onr corvespondence.  “The
trouble is in the niature of broadeast recep-
tion, which demands reeeption from all di
rections—ceonunonly with a fixed aevial —and
reproduction of a wide band of audio fre-
quencies. A radio-telegraph svstem. used
often from “point to point” has a very
narrow frequeney-hand.—Editor.)

Noise Originating in the Receiver

Some noises which interfere with a broad-
cast program are thonght to be cansed by
static: when, in reality, they origioate in
parts of the recciver! It is mueh better to
classify sneh interferenee as plain noise: be-
cause static, strictly speaking, is the result
of an antenna systemn absorbing eleetrical
disturbances present in the atinosphere. Re-
cciver noises ave dne to faulty units of the
set, its accessories, poor design, and care-
less constrmetion work.

If the “on-oft™ switeh becones worn, the
worn switeh contacts ave subject to minute
vibrations which may cause the filament cir-

CONDEMSERs«,

WARMING /
Pap-ee

Fig. 12

The heatitg pad, using the make-and-break regu-
lgter of Fig. 13. should have a one-mf. con

deuser, as close np to the thermostat as

possible,
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cuit to open and close; and the result will
he a continual series of seratchy sounds. A
loss in sound intensity also may result.

Plates of variable condensers which be-
come hent from any canse will short-cirenit
the unit if the bent plate tonches one on the
opposite side.  When this condition oceurs,
a elick or rasping sound will he heard from
the loud speaker, ar the signals will snd-
denly  disappear when the condenser  diad
is rotated.

Faulty Hexible leads to a movahle coil will
produce erackling noises when the knol is
rolated.

Partially hroken plate leads in the recciver
will produce lond ¢licking noises.  Poor “B”
battery conneetions will produee the same
cilect.

Storage-hattery terminals often  hecome
corraded and, if the corrosion hecomes ex-
cessive, it will completely prevent the flow
of current. The inereased resistance to the
circuit caused by batterv-terminal carrosion
will cause a faint high-pitched whistle in
some receivers.

Any corraded, poorly soldered joint will
canse undesirable noise.

Excessive dirt or  dust  acenmulations
around  open  wiring,  between  condenser
plades, or on ihe spring eontacts of tube
sockets, is often the source of crackling
sounds.

The clements of inferior tubes will often
canse weird neises after they have heen in
eperation for a short time. ‘The reason is
found in imperfeet contaects or poor evaena-
tion.

Defective grid leaks often cause erackles,
sputtering and strange sounds which the ex-
perienced service man will recognize s be-
ing cansed by such.

“Popping” which oceurs at more or less
regular intervals mayv he due o a grid leak
of ineorreet valwe. If this trouble is experi-
eneed, trv to climiinate the popping by sub-
stituting  several grid leaks of different
values.

The Microphonic Tube

“TMowling” may ocenr when the receiver
eahinel or any of ils eontrols is tonched, or
it may ocenr even when na one is near the
reeciver.  This sound is unsually cansed by
i “microphanic™ tube, T'wo remedies are the
purchase of a new tube or placement of the
reproducer in another location,

Another remedy, a makeshift—bnt very
often sneeessil in preventing microphonie-
tube howl—is to “load™ the tube with a heavy
eap slipped over it (1%ig, 3). Spring sockets
also tend to ahsorh shocks and vibrations
which might ecanse the tube elements to vi-
brate. The vibration period of a tube, when
weighted down with a heavy cap, is perhaps
only seven or eight times a second. A sound
vibration of so low a piteh, and of the in-
tensity caused by microphonie contacts, is

] POWER SUPPLY

|--puses

~~FILTER

SWITCH

Fig. 11
A metor, such as a washing machine employvs,
is shown here wwith o filter of the txpe of Fip. %.
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Fig. 4
— ! E ol
TO LEVICE TO 110 voLY
CAUSHG POWER
INTERFERENCE J' il LINE
‘ig. §
T0 DEVICE TO 11O VOLT,
CAUSING POWER
INTERFERENCE LINE
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Fig. 6
TO DEVICE TQO 1O VOLT
CAUSING - FOWER
INTERFERENCE _[_ LINE
Fig. 7
0 DEVJCE TO o voLT
CAUSING POWER
INTEQFERENLE LINE
Fig. 8
19 DEVICE I I T0 110 voLt
CAUSING POWER
INTERFERENCE I LINE
~ L dgiRisr >
Fig. 9
These siv filter types deal with fnterference

of fincreasing degrees of difficulty.,  [n cach

casc. the problem is finding « capacity <which

will by-pass the R.F. curvent generated by the

device scrved, becaws: ef the impedance on

cither side of #. [In Fig. 6, the indwctunces

may carse the self-capacity of the device ibself
to act as a suflicient by-pass.

far below the andibility range and will not
be heare in the loud speaker.

The new A, C. tubes ravelv show micro-
phonie tendeneies.

Let us explain why mierophonic tronble
ocenrs with one tube but not another. A
“mierophonie tube” & simply an ordinary
tube in which one or more of the elements
are looscly mounted when assembled. It is
essential that all of the tube elements (grid,
plate and filament) shonld he anounted and
supported so that a rigid, fixed relation js
maintained hetween them. I anv of the
clements vibrale, the spacing between them
changes and thus the novmal characteristics
of the tube are changed.

For example, a tube having a low voltage-
awplifieation tactor is construeted with the
grid and plate elements mounted close to-
gether; whereas in a tube having high volt-
age amplification the grid is placed com-
paralively close to the filament and at some
distance from the plate. 1f sound vibrations
cause a tube to move, then anv loose ele-
ments within will also move. Any change in
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{lic distance between thesc clements will
canse the value of the plate ewrrent to ve
affected in proportion,  The plate enrrent
variations are then magnified by the amplify-
ing stages following the microphonie tube
and are reproduced in the lond speaker as a
swinging howl, varying i piteh according
to the vibration period of the tube elements.
In some cases interchanging tubes in their
sockets will make the set workahle. Fow-
ever, a lube having extreine icrophaonie
tendencies should be thrown out.

Sparking-Device Interference

When a spark discharge occurs in an elee-
trical civeuit, interference may result. We
call this “induective interference”

When it is realized that every small elec-
trie spark, crealed by any clectrieal ma-
chine or apparatus, praduees electrical waves
of various fr(-qm'nvics, it is at once apparent
that the antenna system of a radio receiver
will intercept sneh waves, and convey them
to the receiver in precisely the same man-
ner as it does the high-frequencey energy
radiated from 2 broadeast  transiitter.
Sinece @ microseopie spark is a possible
source of interferenee, we find innumerable
tvpes of apparatus capable of causing trou-
ble. To classify every conceivable kind of
suspected machineg or piece of apparatus
would require a lmge volume.  The follow-
ing list, however, gives a comprehensive idea
of where to ook for possible causes of in-
terference,  Automatic oil hurners, eleetrie
washing maehines, warming pads, electrie re-
frigerators, clapper switches on elevator
controls, electric vibrators, X-ray machines,
motors operating dental equipment, violet-
ray apparatus, bare power lines swinging
against  tree  branches, telephone  ringers,
eleetrie door hells and buzzers, trolley cars
and elevated systems, farm lighting  syvs-
tems,  high-voltage laboratory  equipment,
vacuum cleaners, electrie sign flashers, de-
fective lamp sockets, rapidly-moving leather
helts, electrie playver-pianos. rotary conver-
ters,  miotion-pictine  cquipinent,  defective
cleetric flativon plags, arve lamps, ignition
systems, fused ontlet hoxes.

Remember that sparking is caused by the
interruption of enrrent flow during the ope-
ration of eertain kinds of eleetrical appara-
tus, espeecinlly those designed to operate
with o “imake-and-hreak™ mechanism.

Eleetrie motors of all kinds arve possible
canses of interference.  Sparking is gener-
ally produced in motors beeause of poor eon-
tact hetween incorrectly titting brushes and
the revolving comnmtator segments, or other
contacting arrangements.

Thermostatie control devices, bell-ringing
apparatus, and sign flashers are sources of
considerable trouble.  Thermostatie devices

' POWER SurPLY

£SWITCH AND FusES

5

& X CAMLE

LN
L P -l Yoreroesirarr=rs
Frrea- SLASHER

Fig. 14

A flashing sian. operated by a thermostatic
switch, el require a filter of agreater ecurrent-
carrying capacity than a small moter.
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cause interference because their operation
depends upon the “make and bhreak™ of the
circuit by means of contacts,

P’oor connections in the wiring of lap
sockets, flatirons and cleetric toaster plugs,
unsoldered or looscly-made splices, or the
discharge or leaking of clectrical energy to
ground becanse of faulty insulators, are all
possible sources of interference which usu-
ally manifests itself as “crackles.”

The interference caused by high-frequency
energy, transmitted when spark discharges
take place, heeomes increasingly objection-
able as the intensity of the spark incrcascs.
A sudden variation in the strength of cnr-
rent flowing through a cirenit, usually due to
some fault in the circuit, will cause an effect
known as a “surge.” When a surge oceurs,
a wave-motion of many frequencies is set
up in the space surrounding the particular
circuit. A power line in which trouble of
this kind exists will act like a transmitting
antenna; beeause the long wire or wires as-
sists in the radiation of an interfering wave
of this nature which may travel preat dis-
tanecs to either side of the actual location of
the trouble. Disturbanees of this kind are
often very difficult to trace and, to cope
with them successfully, special apparatus is
required,

Elimination Procedure

To eliminate interfering electrieal im-
pulses, use is made of condensers, choke
coils, or a comhination of hoth. A unit of
this kind is called a *“filter” ‘The assembly
of a filter unit is a simple matter and in
some cases its installation is by no means
difficult. Caution, however, should be exer-
cised when conneeting sueh a deviee to a
power circuit. Be eertain that the installa-
tion is made in compliance with the rules of
the Board of Fire Underwriters. Fire haz-
ards are to be avoided in all cases.

Figs. 4 to 9 are schematie diagrams show-
ing various filter circuits.

Fxact specifications of the capacities of
the eondensers, or inductances of the choke
coils, are not shown in these diagrams; he-
cause they vary under different conditions.

In many cases where filters are to bhe in-
stalled to eliminate interference, a certain

sy METAL‘\' 2"P METAL,,
’

’ -

Fig. 13
The aitcrnate heating and cooling of a thermo-
static contact may sct wp rapid vibrations which
cause very troublesome interference.
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Fig. 15

A dental motor, of a type which can be very
annoving, s shown eith a filter of the tvpe
of Fig, 8.  The chokes may be home-made.

Ay

amount of study of the particular situation
will Dbe required. One of the hook-ups
shown should be employed. Tt may be nee-
essary to substitute various values of ca-
pacity and inductance hefore the correct
combination is found which will most effec-
tively produce the desircd results.

The filter condensers in any of the filter
circuits shown should be eapable of with-
standing a 1000-volt (dircct-current) test if
they are to be connected across a 110- or
220-volt supply line.

The choke coils must be wound with the
proper size and length of wire and mounted
on a core of suitable dimensions to give the
reactance desired.  Also, the wire must
safely earry the current flowing in the cir-
cuit in which the coils are connected. An-
other consideration is that the choke unit
should not appreciably reduce the voltage
required at the main machine.

Although “cure-all” rules cannot be given
relative to condenser and choke-coil values,
we cite a few of the more commonly used
sizes,

Figure 10 shows a vacuum cleaner utiliz-
ing a small “universal” type motor. A small
condenser rated at 0.5-mf. capacity is con-
neeted across the motor inpnt terminals.

Figure 11 illustrates a washing machine
motor, the circuit being equipped with a fil-
ter unit wired according to Fig. 8. Con-
densers rated between 0.5-and 1.0-mf. ca-
pacity are used in this filter; while the choke
coils (having an inductance of at least 1.5
millihenries) are wound with about 100 to
150 turns of insulated copper wire on a 21/,-
inch form, The size of the wire depends
upon the value of the current drawn by the
motor,

It is possible that the filters shown in Figs.
4, 5 and 7 may eliminate interference set up
by such motors. The capacities of the con-
densers and the construction of the choke
coils in these circuits are approximately
the same as in the similar units just de-
scribed for Fig. 8.

Thermostatic Circuit Controls

The cleetrical heating pad, shown in Fig.
12, has a thermostatic unit producing the
interference; for its details in a simplified
form, see Fig. 13 at A, B, C.

Ilcating pads require the use of thermo-
static current controls which are made up
of two dissimilar metals, with different co-
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efficients of erpansion. During operation
one of the metals expands more rapidly than
the other and therefore, when a certain heat
is reached, the rapid expansion of the metal
forees the contacts apart, thus breaking the
circuit as shown at B. When the arm “D”
cools sufficiently it drops back on contact
“I as shown at “A™ and current again
flows through the thermostatic alloy. Be-
cause of certain conditions, arm “D” may
apen just fur enough at times so that a
small movement will set it in rapid vibra-
tion; causing the circuit to make and break
several times in suecession as shown at “C,)”
and cach time an arc will be drawn at the
contacts, It is this action of the thermo-
stat that causes interference from heating
pads,

Fig. 12 shows a 1.0-mf. condenser con-
nected across the line and as close as pos-
sible to the point where the connection wires
come from the pad,

Signs that Broadcast

As a rule, the control mechanisms of
clectrie signs are enclosed in a metal hous-
ing which is grounded to earry off any in-
terfering waves caused by sparking when
the wmotor-driven eommutator makes and
breaks the current supplied to the lamps.

Another type which depends upon thermo-
statie control is shown in g, 1t In this
casc the metal “M™ is heated by a coil “C”
which by expanding closes the contacts at
“Dy" thus allowing sufficient current flow
to light the lamips in the sign. Once the

POWER SUPPLY J

Fig. 16

POWER SuppLY J

Fig. 17
POWER SUPPLY J

Fig. 18

The high-voltage dianition of an oil-burncr {s

almost an idcal transmitier, It will be ncces-

sary to cxperiment with the types of filter

showen to determine which gives most effective
relief.
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contact is nmade at “I)" the coil “C” is
short-circuited. The short-circuiting of coil
“C” allows the har “M” to cool; it then con-
tracts, breaking the contact at “D,” and
opening the circuit to the lamps.

‘The condensers  required in this filter
range in capacity from 1L0- to 3.0-nf.; while
cach choke coil should consist of at least
250 turns of insulated wire wound on a
form 3 inches in diameter.  The wire must
he of the proper size to carry, without over-
heating, the current drawn by the lamps
in the sign. In certain types of signs, filter
units employing two choke coils, like those
shown in Fig. 8, wmay be vequired.

To reduee interference it is not always
necessary to use condensers.  Only choke
coils are shown in IMig. 18; in which a filter
unit of the type shown in Fig. 6 is used.
(Complete details for the construction of
simple air-core choke coils are given on page
219 of the November, 1929, issue of Rapio-
Crarr magazine.—FEditor.)

WORN AND LDOSE CONTACYS
CAUSE SPARKING EACM- ~ae_
TIUE THE JRON IS MOVED &
ACROSS THE INONING BDARD

Fig. 21

CONSTANY USE CAUSES STRANDS
OF FLEXIBLE WIRE. TO BREAK AND

ARTING TAKES PLACE
L

4

Fig. 22
Even an elcctric iron in nse mav cause trouble—
becanse of some imperfect contact made by
its cord.

Motors and Ignition Systems

Dental motors often cnuse  interference
in radio sets located several lmmdred feet
from the actnal place where the motors and
dental cquipment  are installed.  In such
cases one of the filter wnits shown in Iigs.
5, 7 or 8 will usually clear the trouble. The
rating of the filter condensers in Fig, 5
shonld be at least 1.0-mf.; in Figs. 7 and
8. approximately  0.5-mf.  capacity.  The
clioke coils shonld consist of 80 or 100 turns
of No. 1+ D.C.C.ocopper wire, lump-wound
on i 2-inch form. This means that the turns
may be placed on the core without regard
to any particular arrangement, as when a
coil is  single-lnyer or bank-wound. A
typical dental installation is shown in Fig.
15, The filter used heve is shown also in
IYig. 8

The electrical eqnipment of autmmatic coil
burners often causes interference, when in
operations but, since different oil burners
may not respond to the same treatment in
order to eliminate radio interference, spe-
cific remedies cannot be given, A few gen-
cral methods of procedure, however, are
available; as shown in Figs. 16, 17 and 18,
In cacht of the diagrams the transformer T
is of the high-tension type, developing a po-
tential in the neighborhood of 10,000 volts
across its sccondary. This high voltage is
used to ignite the vaporized oil as it is

RADIO-CRAFT

o ,.."é“ﬁ';,',}

T

Fig. B
The portable supcricteredynme shown is excel-
lently adapted to the work of tracing ‘'man-
made static’' te its somrces, because of ils
directional gqualities.

driven into the furnace. In these filters the
condensers should be from 0.5- to 2.0-mf.;
while the choke coils should consist of about
150 turns of No. 16 D.C.C. copper wire
wound on a 2-inch form to provide sufficient
inductance.  'The coils may be Iump-wound.

X-ray Equipment

In practically all instances X-ray equip-
ment produces considerable radio interfer-
ence which may be sufficient either to blot
out the broadeast signals entirely, or at
least cause interference which is very an-
noying when dealing with equipment ot this
kind. ‘'The service man should try out all
of the various types of filters until one is
found that will materially veduce the inter-
ference. Tt is not to be expected that all
of the interference from machines of this
type can be eliminated, even after applying
any filter combination; because a great pro-
portion of the trouble is due to energy radi-
ated by the long high-tension leads leading
from the apparatns to  the  electrodes.
Shiclding these leadds is not practical, be-
canse it would interfere with their free use.
The best method is to shield the entire
room containing the cquipment with a fine
copper mesh (an - expensive undertaking).
X-ray equipment employing a rectifier of
the rotary synchronous type is very trouble-
some in the matter of setting up interfer-
enee,

Motion-Picture Equipment

A mator-generator, sinch as are employed

furnish power to the ares of a motion-
picture projector, often causes interference
in receivers at distances of 300 yards or
more. A simple filter of the type shown
APPROX 22 TURNS OF VI8 &Nt
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in Fig. 5 will in most cases improve condi-
tions; the capacity of each condenser shoutd
be at least 2.0-mf. The filter unit is con-
nected  across  the  generator output, as
shown in L'ig. 19, with 5-ampere fuses in-
cluded as indicated in order to protect the
generator in the event of a short-circuit or
breaking down of cither condenser.  The
filter unit should be enclosed in a metal
box,

The filter shown in Fig. 9, which is called
a “compound choke,” has often proven suc-
cessful in eliminating interfercnce when all
other combinations have failed.  Usually,
however, it will be necessary to employ a
filter of this type only in extreme conditions.
The correct values for the fixed condensers
are determined by the degree of interference.

Figure 20 shows a filter connected in a
sthree-wire” system. The wire used in the
choke coils must he large enough to carry

the current drawn from the line without
heating the coils.  The condenser values in
A€, uOToRy, L0 € aeuemaTOR TR
H 4 Compensta
oA i . Qe sl oy,
PowER ¥ A a gy
oy 5‘.’ HI -
P Eb 2
e i 2

uu(-;

INTERFERENCE

YO LINE
TO MOTOR CAUSING

Fig. 20
The motor-gencrator combination will require
a filter on cach side, as shoien above. The
threeweire svstem {s grounded in the center,
but cven here @ choke coil may be helpful.

this mnit vary from 0.5 to 2.0-mf.; and it
should be fused with 5-ampere fuses.

Figs. 21 and 22 show how some clectrie
irons may he sources of interfervence, due
to sparking when the iron is moved aeross
an ironing hoard. The remedy in such eases
is to repair the defeets either by installing
new parts, or by making good soldered
splices, as the case may be,

Power Lines
Iines earrving high-potential eurrents are
always a possible source of interference.
The radio serviee man should never attempt
{(Continued on page $05)
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Fig. 25

The schematic circuit shown above is that of a loop-operated regenerative recciver,
given in
it may be constructed very compuctly and lightly for the work described.

the location of interference.  The constants are

completely shiclded;
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Operating Notes for Service Men

Keeping the customer happy is the business of Mr. Freed. How
he does this in specific instances is described in this article.

OME Zenith sets are subject to the

comptlaint that stations cannot be

heard above 50 on the tuning hook to

the tuning condenscr seale. 'T'he vari-
able condenser plates are made of a soft
metal, and a mechanical shock will hend
them, causing a short.  If it should be nec-
essary to make a soldered connection to one
of these condensers, remember to make the
contact of the soldering iron of very brief
duration, or thc condenser itself will be
metted away.

Set Peculiarities

When fuses “blow™ every time a Colonial
*BIAC” is turned on, save time and trouble
by examining the condensers across the
AC. input side.  (Sce Fig. 1.)  Check these
for a short, and consequent ground.

When a house fuse goes with the Radiola
“HACT test the pair of 110-volt reetifiers
which feed the field winding of the dynawmic
speaker (Figs. 2 and 2A).  They should
show a resistance of more than 3,000 ohms,
if in good condition. Also, if this model
develops a hum, test the resistance of these
rectifiers; rewove the connections to their
clements, and test scparately. If a par-
tial short or reduced resistance is shown,

they will cause a hum. Replacement is
[ -
159
@
.2
. [ WY

GND‘—;”

ORN

—_————

)

By BERTRAM M. FREED

indicated, in case defeets are found.

If this set tunes broadly, it is possible
to remedy the complaint by reducing the
valoe of the grid suppressors; this, how-
ever, will often introduce unwanted oscil-
lation.  To aintain the normal sharpness
of tuning, while preventing oscillation, con-

»
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Details of the Stromberg-Carlson “635" and
636" to which refercnce is made beiow.

nect a 500-900 ohm resistor across the pri-
mary of the third R.F. coil. This procedure
has helped in every case when it has heen
tricd.

When an chsence of sereen-grid  plate
voltage, and a corresponding drop across
other tubes, is found in the Zenith 42, the
fault is in the first tuning eondenser's come-

FIG.3

Sv,

PILOT
LAMP

t‘VT
AAAA l'vl'l'L

YYVYY

2.5 V."}
?

o

Center-tap, biasing and pilotlight connections
of the “Radiola 18AC.”

"
AA

AAiAA
YVVYY

oo Looe Lo

the condenser, which is connected hetween
the plate ot the sercen-grid tube and the
ground.  (ig. 6.)

When o short is found in the hias of the
"T1A power tube in the Radiola “18AC”
be certain that the pilot light or socket is
not shorting to the dial. (Fig. 3.) Mushy
and c¢hoked reeeption will be caunsed also in
the Stromberg-Carlson “635" and “636" by

(Continned on page 413)
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mn schematic circust up to its terminal block.
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output: also conncction of the phonograph pick-up for awdio amplification by 174,
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A Complete Portable Radio
Testing Laboratory--Part (I

The author describes the operation of the very complete testing
equipment for which circuit diagrams, layouts, and specifications
were given in the January issue of Rapio-CRAFT

The Ohm-meter

The ohmmeter, Fig. 2 is the most useful
thing a service wman can carry. A test set is
not complete without one, The one in the
set tester has 4 ranges.  Using one eell of
the “C" battery: namely, 11, volts, ‘The
maximum reading of it is 15,000 ohms and
with two cells of the battery, this would he
increased two-fold to 30,000 oluns and with
the full 417, volts of the battery it would be

By GEORGE C. MILLER

flection, namely, 1 milliampere, equivalent to
a zero reading on the ohinmeter scale. Then
separate the leads and the eter is ready
for operation and measurement of the D.C.
resistauce of any picee of apparatus dircetly
in ohnis.

General Tests
Tungar tubes and helium rectifiers should
be tested under load in their respective cir-

Fig. C
The accessorics shown here arve:
1, UV-to-UX adapter; 2, UX-to-UV
adepter: X, A.C.-test adapter: 4,
UX ncutraiizing adapter; 5, S-wire
[ cable Icad, and S5-prong tube base,
with “broom-handle’” top: 6, 5- to
A-prong adapier for cable plug; 7,
UY wnentralizing adapter; 8, H'D-
to-UN adapter on cable: 9. 6-ft,
cord for A.C. tests, wath plug and
tips for oscillator wse; 10, test
Ivads; 11, '99 tube: 12, screen-grid
lead; 13, shorr testing lead; 14,
nentolizing tool; 15, aligning tool.

45,000 ohms. The 10 milliampere shunt
when used, will greatly increase the useful
range of the instrument by cutting the
seale by ten, thus the 11, volt range would
have a 1500 maximmm reading instead of
15,000, Theoretically the maximum reading
of all scales is infinite, but due to the
crowded condition on the upper end of the
scale the easiest reading  determines its
usefut range.  The meter is ealibrated ac-
cording to R = E (1/1 — 1/i). Current
in snuperes, not milliamperes, and the K"
is the voltage of the battery used. If we
put an unknown resistance across the bind-
ing posts, E is the battery voltage and 1 is
the current shown by meter with the resist-
ance in cireuit. 171 is the constant for the
meter and is the reciprocal of the full seale
reading of the meter used, namely 0.001 in
this case, This equation does not take in eon-
stderation the voltage of the battery; as any
change in hattery voltage is taken care of
by the variable resistance. This resistance
is adjusted for full scale reading before
umaking any measurements. To get a cali-
brated curve, values for T are chosen as
scale divisions on the meter and these values
are inscerted in the equation. A mumber of
points are thus obtained and a eurve can
be made of these and from said curve on
paper the scale of the meter can he recali-
brated. To adjust the meter for operation
take the two lcads from the binding posts
and short them. Then adjust variable re-
sistance till meter indicates full scale de-

s "

cuits by testing the current output, Volt-
age regnlators of the 7t type are supposed
to hold the output veltage constant. “IB7
eliminators at 90 volts ecan be tested with
test wires and the meters, the voltage drop
and output voltage of ballast tubes can also
be measured in order to judge their condi-
tion, The 76 and '86 types arce alike except
that one is rated at 1.7 amperes and the
other at 2,05 amperes.

Many firms sell adapters for + prong
sockets to use the overhead heater tubes.
These ean he heated by using  external
wires to the heaters in the tester.

No Directions for Neutralizing

No directions for neutralizing radio sets
or for aligning condensers will be given
here since the purpose of this article is to
tell how to construet the tester.  In order
to neutralize successfully you must have an
audio frequeney oscillator. Tt utilizes the
60-cyele supply  for moedulation, is very
cfficient and takes up very little room.  Fig.
5 is the circuit. It derives its filament cur-
rent from a “C” hattery in the tester. The
plate voltage is 110 volts A.C. - The draw-
ing is self explanatory,  The plate voltage
can be secured from a DLC. souree such as
an eliminator: or “B” batteries if one is
handy. In that event the modulating fre-
queney is controlled by the value of the grid
leak. The variable condenser used is =
Remler “Midget™ 23-plate.  The other fixed
condensers are emploved to increase wave
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length hevond the range of the simall midget
condenser.  The R.F. choke is not critical
and any one choke can be used.  FPigs. 3
and t show some of the tests possible npon
a vacuum tube. (See preceding article.)

The Tube Tester and Rejuvenator

This instrument is the outcome of a Sterl-
ing wodel R-510 tube tester and rejuvena-
tor and is handy when you go to a person's
house to test his tubes. The Sterling R 310
is complete as shown except that the panel
was altered to match the remainder of the
equipment. The hinding posts are mounted
upon the panel so as to enable utilization
of the transformer inside the tester, thereby
providing a means of securing small values
of AC voltage and current. It will furnish
any voltage from 15,-volt to 18 volts. In
the event that the filament might he desired
tor use with outside heater type of tubes,
they terminate close to the socket with
AC leads in the centre and plate and grid
leads on either side. It was then neecessary

Fig. B
The complete tester is shown in this illustration
The compartments for tools and parts have
eovers of sheet steel, retained by ehains,
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to change the cirenit so as to provide a
means of testing screen grid tubes and sup-
phing cathode voltages. A phone tip jack
was placed on the panel to provide connec-
tion to the control grid of sereen grid tubes.

LFig. 9 shows how the dial on the bi-polar
switch is marked,  'These dials are so ar-
ranged that a picee of paper bearing what-
ever designation is desired, may be inserted.

Layout of Parts

Fig. A gives the layout of the various
units in the complete carrying case, that is,
the bottom compartment only; and the top
compartment or cover of case contains all
the necessary tools and parts, such as wire,
grid leaks and condensers, several sizes of
fixed condensers, assortiment of bolts, nuts,
washers, solder, ete, required in every day
vork.

Neutralizing Adapter

Fig. 12 shows one of two adapters which
constitute a very important part of the
complete tester and is used when neutraliz-
ing sets. This adapter permits taking out
the original tube and placing the 4 or 5-
prong adapter in the socket and replacing
the tube again, in other words, to neutralize
the set with the original tube in its proper
place.  After the stage is neutralized sim-
ply remove the adapter and insert the same
tube into its socket. ‘I'wo adapters are pro-
vided, one is of the four prong type and
one is of the five prong type. These two
will suffice for all kinds of sets exclusive
of the top-heater type. These are easily
neutralized by simply removing one filament
wire.

The Aligning Tool
The illustration in Fig. 13 shows another
tool that is worth its weight in gold. 1t is
an aligning tool, and consists of a bakelite
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NOT CONNECTED 15" »
1 osciLL- | A.c.oPERATED
ATOR | TUBE TESTER
. AND
-l A REJUVENATOR

4Y,V. BATT.

SET ANALYZER

POSITION OF PARTS IN A
COMPLETE UNIT.

SHOWING HOW
BI-POLAR SWITCH
1S MARKED

WIRE CONDENSER ALIGNING TOOL
LOOP __ 7o\
Fre==— =,
]
‘HOLE TOSLIP IN SLOT TO HOLD
e DIFFERENT SIZES CONDENSER
OF WIRE LOOPS PLATE
Fig. 9 Fig. 12 Fig. 13 Fig. 14

Fig. 9 (upper right).
when newtralizing. Fig. 13 (lotweer half).
(upper conter),

rod 1/4- or 5/16-inch in diameter and 6 or
8 inches long. A slot is cut at one end to
hold an old condenser plate. Do not fasten
the plate to the rod as it will not fit with
equal case in all receivers. The condensers
shoukd be aligned with the shicld (if one
is used) around condensers or at least in
its regular position.  1f left off entirely it
will alter the eondenser balance adjustment,
especially at the lower end of the scale
The other end of the rod has a 14-in. hole
bored into it to a depth of 1 inch and into
this is slipped a loop as shown in the draw-
ing. I do not carry such loops, instcad, a
roll of bare No. 26 wire and loops as shown
are made on the job. In view of the differ-
ent sives required this arrangement is pre-
ferred. The wire can be twisted into a
lJoop that will fit over the RF transformer at
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Fig. 11

Schematic circuit of the tube rejuvenator

and tester. Panel sizc is 614211 inches.
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The markings on the bi-polar switch.
Algning tool for balaneing variable condenscrs.
Plecement of the electrical cquipment of the tester.

Fig. 12 (upper left).  Adapter te be used

Fig. 14

hand. In case some wire within the set in-
terferes with the loop the Iatter can be
made small anid inserted inside of the RF
transforiner,  Either method will produce
the same result.  As to their use after the
set is aligned or if the set is considerecid
to be out of alignment, the condenser plate
is placed with the slot cut in the rod and
one side of the plate is placed on the
grounded side or stator plates of the tuning
condenser.  Then the plate is slowly tilted
towards the other plate, thus inereasing the
capacity of the particular condenser amil
if the capacity was just right or excessive,
the signal will decrease,  If the signal in-
creases it is a sign that the condenser ca-
pacity adjustment is less,  After resetting
the condenser, repeat the test. 1 the signal
decreases it means that the condenser plate
setting is right or cxcessive, and this can
be checked by means of the loop deseribed
in a preceding part of this paragraph and
in drawing 13. ‘T'his loop acts as a shorted
turn and deereases the inductance of the
coil. It should be slowly put inside the coil
or around the outside. If the signal in-
creases the condenser adjustment must be
corrected,  1f, however, the signal decreases
it is a sign that the capacity setting is right
or too low. The former test showed it was
not too low, hence the check shows that this
particular condenser is  satisfactorily ad-
Justed.  The same test should be applied to
the remaining variable condensers without
changing their setting on the tuning dial.

The condenser plate test can be wade on
the side of the coil as well as on the con-
denser itself.  Placing the plate adjacent to
the side of the coil will also increase the
capacity of this particular eircuit, which is
the equivalent of placing the plate adjaeent
to the condenser stator. This test should
be made on both a high wave length as well
as a low wave length to sce if the con-
densers are correetly aligned  throughout
their full capacity range.

lig, 11 shows the Sterling 510 tube
tester and  rejuvenator eircuit, with the
modifications  deseribed. It can be pur-
chased and removed from the metal case
and mounted upon a rubber or bakelite
panel. If the constructor wishes he can
construct a tester as shown, The trans-
foriner can be any toy step down unit with
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TO ANT. POST ON RADIO SET
2 MEG. R.F.CHOKE
VCN- 5
‘99 |
"r" il Y
.00025

60T
Ne.28
p.C.C.

OT.
N, 28
D.C.C.
oN -7
14"
TUBE

_4sp2 [T
VARIABLE 10.V. A.C.
4'2V."C* BATT. "B" BAT1QEF023
IN TESTER
Fig. §

Schematic of the circuir driver wsed for neutral-

izing reccivers: C is a midget, of 23 or more

plates.  Choke has 100 turns of No. 28 D.C.C.
wire on a Yi-inch core.

taps so as to afford a complete voltage
range in conjunction with the adjustable re-
sistance. ‘The available voltage range is from
1 volt for the WID11 tubes to 15 volts for
the Kellogg tubes. The switeh on the trans-
former is used to eut in the AC voltimeter
resistance with bottom contact and to cut
in the transformer taps with its top con-
tact. The switch handle protrudes through
the panel.

RADIO-CRAFT

Emission Meter

The emission mcter is a 0-15 milliammeter
with the emission value marked on scale as
shown. 35 is the equivalent of 5§ M.A; 75
is the equivalent of 10 MA and 100 is the
equivalent of 15 MA. ‘The AC filament
meter is a double range 0-3-15 volts and
can be bought with the external resistance.
The two switehes to the left and right of
the center of panel are the “off” and the
“on” switch. ‘The left one is the “test” and
“reactivate” switch of S. P. S. T. type. The
bottom switches are of the jack type.

To Operate Reactivator

D.C. tubes, types '99, '20, '01A, "00A, 40,
'71, ’10, 13 are the only ones which may be
reactivated. Before placing the tube into the
socket turn on the eurrent and set lever
switch to the desired voltage and adjust to
the exact value with the clarostat. Set the
right hand switeh to “on™ and the left hand
switeh to “react.”  Consalt table below for
time schedule and insert tube. Tie the
reactivating  flash voltage for exactly 30
seconds and at the end of 30 seconds shift
lever switch to aging voltage and readjust
with the clarostat. Age tube for 10 minutes.
Although some may be O. K. in 2 minutes
it is a good policy to throw switch to emis-
sion and test the cmission to see how the
tube has devcloped. Compare the emission
readings with table and when satisfactory
turn off the current.

If tube does not come up in 10 minutes
continue aging from 20 minutes to 1 hour.

READINGS WITHOUT
METER SHUNT

—-54,000 - 36,000 —+ {8,000 —-}—

READINGS IN OHMS
. FOR OHM-METER

READINGS WITH 10 MA,
SHUNT ON METER

~45,000—1- 30,0001 15,000 d S
-42,000— 28.000—+14,000-
-39,000—{-26,000—- 13,000
I-36,000— 24,000 12,000
-33,000—22.000— 14,000
-30,000—~20,000 10,000
+-217,000—- 18,000 ~1— 9,000
24,000 —{16.000 - 8,000
-21,000 —-14.000-{—7,000
18,000 —- 12,000 —1— 6.000
—16.500 —— 11,000 —— 5,500
I—15,000 —- 10,000 {— 5,000 |
113,500 —— 9,000 —— 4,500
[—12,000—— 8,000 1— 4.000—
—10.500—— 7,000 —— 3,500 ——|-
+—9,000 —— 6,000 —— 3,000
— 7,500 —— 5,000 41— 2,500
— 6,000 —— 4,000 —— 2,000
— 4,500 —— 3.0007—1.500—
—3.000—— 2.000 1,000
—1, 500 —— 1,000 +—500—

T
i
|
L

TTTTTT] 1,800~ 3.600—— 5400
51,000 —-34.000-- 17,000 W Y S A —{—1.700-1~ 3,400 ——5.100—
48,000 —{-32,000— 16.000 i —t—————+-1.600—— 3,200~} 4,800

1.500—— 3,000 —— 4.500—

1 11.300—— 2,600 3,900
~1.200—— 2.400—1— 3,600
1T 4100—1— 2.200—— 3,300~

=
11— 1.400——2,800-1 4,200
B
1
T

—1—1.000-1—2,000-1—3.000-
T 900——1.800~{— 2,700
1—1—800——1.600—|— 2.400—

1700 —1— 1,400~ 2,100
—[—600——1.200—— 1,800
550—1—1.100——1,650—
—I—500——1,000—+—1.500]

>
- & z
ol | opW o'—_lﬁ
zoF | zor | 2o
Doy N3 % 0 nk
::Sm Sha | 5%
READINGS IN OHMS

450 900—— 1,350
400—1—800——1.200—
—1—350 ———700—{— 1,050 —]
300—+— 600 —— 900 —
250 500 —— 750
200 400 —— 600
150 300—— 450—
100 200 300
; 50- 100 150-
5 7 e; g 10 & & HE
s 7 | £8F | 3¢ | 2o
So% | 93k | Dok
- 0 Lt 1 ¢€ﬂ
READINGS IN OHMS

Fig. 6
Table for wse with the ohmmeter: with a 1Y4-volt cell and no shunt, the resistance values in ohms
will be as follows: 0.1-ma., 13.500; 0.2-ma., 6,000; 0.3-ma., 3,500; 0.4-ma.. 2,250; 0.5-ma,, 1,500;
0.6-ma., 1,000; 0.7-ma., 643; 0.8-ma., 375: 0.9-ma., 166; 1.0-ma., 0.0.
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Flash Aging
Tube Filament Filament  Volt- Volt-
Types Volts  Emission age age
09 3.3 15-25 12 4
*20 3.3 20-30 12 4
'01A 5.0 40-60 16 7
'00A 5.0 40-60 16 7
10 5.0 40-60 16 7
7l 5.0 50-70 16 7
'10 7.5 40-70 16 9

Grid Swing Test

To test tubes for mutual conductance set
switch to desired operating voltage and
adjust switch to “test” position.  Read the
plate current on meter. Then turn lower
left switch to “grid test” position (*down”)
and again note plate current reading. Sub-
tract one reading from the other. The
greater the remainder the better the tube
as an amplifier since this test gives the
change in plate current for a change in
arid Tvoltage. A good tube will vary about
4 to 6 mils—'99 and '11 and "12 type tubes
show a variation of 2 to 2.5 mils. A fair
reading for the average tube would he 3
to 4 mils. A poor tube would show a differ-
ence in plate current of 1 to 2 milliamperes.

Outside Voltage Supply

By inscrting the 5 wire cable lead in
sockets of the Sterling tester or by using
outside wire connected to the binding posts
all AC voltages from 1 to 16 or more volts
are available for any special work,

Fig. 5 shows optional “B” supply. In oscil-
Lator the small fixed condenser is bolted to
top of small Remler variable condenser and
it completely hides the variable. One coil
is wonnd over winding with empire cloth
so parts will not rub through cotton in-
sulation and cause a short,

10-0HM SHUNT
2.7 OHMS
ANAAA~

®

0-1 MA. R
RE-MARKED IN GHMS i
© @ 0 o ®

¥ )Vzv. V. 4%V,

C"BATT. BP1{

PTOFIL.

PIDFIL.

Fig. 2 (above)

An unknown resistance is connceted across
BEPY of the ohmmeter; R is a “power-type”
variable resistor.

Fig. 4 (below)

An '80-type rectifier may be
manncrs shown.

tested in gil
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In this receiver a radio-record switch. Sw2, cable
and input transformer, T4. arc nsed. in order that
the low-impedance of 1he pick-up may be matched
with the relatively high input impedance existing
in the primary of Tl

Referring to the parts layout sketch, units TCI.
TC2, TC3 and TC4 are trimmer condensers in
shunt to the tuning condensers Int not shown in
the sehematic circuit,

This recciver is in three seciions: The R.I.
chassis, the “SPU” (socket-power-unit) chassis and
the dynamie reproducer. Field cnrrent for the
latter is supplied Ly the SPU. Note that opera-
tion of the receiver should not he attempied unless
cither the ficld coil of a dynamic or a 600-ohm
resistor is connected across the terminals for the
two field” leads: this resistor must he capable
of carrving 100 wma.

To facilitate service. the R.F. chassis and SPU
| chassis are holted to a single mounting loard which,
| in turn, may be removed from the cabinet by re-
moving retaining bolts at the rear of the mounting
board.

For hum control, two filament shunt resistors,
RY9, R10. with wvariable center taps, are provided
on the SPU chassis. R9 is adjnsted first and

then R10. Ii R10 appears nuresponsive. try other
'27s at V4 and V5. Abuormal hum may be due
to one or more of the following caunses: (1) One
or more R.I°. stages oscillating: (2) low-emission
| tube. particularly a 43 or the '80: (3) open filter
or hy-pass comdenser: (4} open grid lead in R.F.
or audio amplifier: (5) center arms of K9 or IRR10
net grounded or poorly grounded.

Almormal hnm. which appears usunally on a strong
local or nearby station and cannot be balanced out
with R9 or RIO. wmay be dne to condition (1),
above. and must he remedied before further adjust-
ment of 9 or RI0. A1 the factory, these receivers
are neniralized for standard tubes. and the neutraliz-
ing screws then sealed with collodion to maintain
adjustment. lefore attempting to re-nentralize the
receiver. it is advisable to test the tubes or try
others; as an almormal one may he the canse of
circuit oscillation.

| Additional checks on the possibility of R.F. cir-

cuit oscillators are these indications: Distorted re-
ception of any or all stations—usually on the lower
wavelengths; a whistle or squeal preceding the sta-
tion being tuned in and not due to a two-station
carrier heterodyne; motor-boating on all pertions of
the broadeast Land.

Standard practice in nentralizing this rcceiver is
as follows: Adjust an aundio-modulated oscillator
for 1400 ke, and couple it to the “long antenna™
post of the receiver with a five-foot wire. one end
of which should bhe wrapped twoe or three times
ahout the oscillator coil.  Tune in the oscillator
signal on the radio to maximum velume, using Loth
the tandem-condenser control amd C5.

| Then allow the receiver and oscillator to operate
for about a minute (in order that the tubes may
hecome thoroughly warmed up and “stable”) and
replace the first R.F. tube with a tube of average
characteristics which is known not to cause oscilla-
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neutralized: this tube must have an open
filament cirenit. .\ fault into which some
service men fall is to neutralize with onc
make of tube and then. after nentralizing,

insert a different make—the cirenit may then
oscillate more than before.
Adjust C6 (sce parts layont) for minimum

signal.  The signal intensity will
great that an cntirely
be foumd.

Replace the uentralizing tube w

standard tube. and repeat
tulbes V2 and \'3; in each instance allowing
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77 (poTrom vitw),

a minute for the oscillator and re-

the

neutralizing process, check supply potentials
An open Cone

e

denser may allow sufficient R.F. feed-back to the
previous stage to make it impossible to find a goed
signal minimum.  Alse, a dummy tnbe thar docs
not have quite the necessary constams may make it
difficult to halance the circnits.

The norinal line-current drain of this receiver is
approximately 113 watts. The average voltages in-
dicated at the terminals of the tubes are given in
an accompanying table.

Tube Type ———Voltage Plate Ma,
No.  “fube “A”  “B”  “C” **Normal”
V1 ’27 2.5 150 12 5.3
V2 27 25 150 12 5.3
V3 '27 2.5 150 12 3.5
Vi 27 2.5 45 0 3.4
V3 27 2.5 145 9 3.6
Vé 45 2.4 240 27 30.0
\'7 45 2.4 240 27 30.0
V8 'S0 5.0

The values of the paris in this recciver arc as
follows: 1, 25000 ohms: K2, 800 ohms; R3,
23,0000 ohms: R4, 2 megohms; K3, 33.000 olms:
16, 100.000 ohms: K7, 3.300 ohms; RS. 100.000
ohms: R9, 25 ohms: R0, 25 ohms; R, 4.000
ohmes: W12, 70 olins.  The capacities used are as
follows: C€9. .010153-mf.: €10, 0.2-mf.: C11, 0.2-mf.;
C12. 0.02-mf.: C13, .002-mf.; Cl4, 1.5-mf.: C15,
1-mf.; C16. 0.25-mf.: €17, 6.5-mf.; C18, .06025-mf.:
19, 1.75-mf.: C20. 1.0-mi. The positions of L1.
1.2, 1.3, L4, L5, L¢. L7, L8 and L9 uare obvious.

Trouble with the DPanatrope portion of the re-
ceiver may usnaliy be classed as: (1) Magnetic
pickup MP out of adjustment; (2) Sw2 out of
adjustment; (3) motor speed irregular.

There are four points on the turntable unit which
require lubrieation: (1) Upper turntable hearing;
(2) lower turntable bLearing: (3) goveruor Learing.
weight end: (4) governor hearing, worm-gear end.
To opcrate noisclessly and at constant speed it is
necessary that the motor be kept in good condition.
Tu remove 1he motor for oiling. proceed as follows:
(1) Remove the record turntable by pulling it up-
ward: (2) remove the four motor-Securing holts;
(}) deiach the moror leads from the cable in the
cahinet and 1ift motor from cahinet.  After this.
all parts should be cleaned. Then, using a light-
grade oil. proceed to lubricate the motor at the
points mentioned alove. This lubrication process
shonld be followed every six momths.

A noisy turntable motor may usually he traced
to: (1) Governor shatt bearings loose; (2) lumina-
tion: loose in one or more of the four coils; (3)
coil loose on its core; (4) defective spring in gov-
ernor. If the speed is not constant. it may bLe due
to (1) or (4), ahove. To tighten governor bearing,
loosen set screw, push bearing gently toward center
of motor and tighten screw.
in too far. or it may himl the governor shaft. (e
sure set screw of opposite hearing is tight.) Lamina-
tions may bLe pressed together by tightening the
retaining belts. If a coil is found louse on its
core, force a small wedge of soft wood bhetween
coil and core, to prevent the coil from vibrating.
and thus stop the noise. .\ bent or Lruken governor
spring should be replaced.

tion in a receiver which has previously bLeen and the by-pass condensers.
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This receiver is so designed as to permit the use
of aerials of widely differing characteristics. In
addition te heing adaptable to aerials of the usual
type, it makes provision for use of the light-line,
results when the R.F.
is taken from the light-line through C13.
(Sw. 1 on tap L), If the lightline is heing used
as the aerial, reversing the line plug may improve
reception.

Volume control is effected by varying R2. This
vapies the grid-hias potential on tnhes V1, V2 and
V3. The first tube V1 has a tuned input awd its
synchronism in relation to the other tuned circuits,
is accomplished throngh a trimming condenser, C3,
controlled from the panel,

The detector output of this receiver may he
tapped to any external equipment, Ly caonnection
to posts provided on the rear of the receiver. Spe-
cifically, it is intended te make couvenient the
operiation of television equipment hy connecting to
binding posts BPI and BP3. Also, the detector
mput may he tapped for operation of a phonograph
nicknp, by connection to posts BPL and B2
There is no switching device for disconnecting the
mick-up: for its leads would introduce a capacity
that would impair the ‘'‘phase” conditions, (reso-
nance of the stages) of the set: consequently, the
pick-np counections must he removed from the re-
ceiver when ouly radio reception is desired. The
amplification of the detector tube is ohtained when
the pick-up is connected to posts 1 and 11172,

The circuit used in this receiver is of a neutral-
ized tvpe, and is specifically called a “halanced.
bridge” connection.  (Changing tubes of the same
Before
attemnpting to re-halance the R.F. cirenits, in the
evenmt of gircuit oscillation, it is advisahle to make
certain that the grennd is a satisfactory enc. It
is convenient to do this hy connecting a voltmeter
hetween the ground wire and one side of the 110-
volt light-line. The maxinmm voltage reading ab-
tained in this manner should be practically the same
as the reading ohtained hy connecting the meter
across the light-lines. Connection to aerial and
ground is ohtained through two leads: one llack,
for grownd, and one hlue. for aerial. Compeusa-
tion for aerial variation is obtained by adjustment
of switch Sw.l; which taps the primary of the
input R.F. transfermer L1.

In the earlier sets of this series. condenser C26
(next RS) was omitted. and a fixed center-tap re-
sistor used instead of the variable R7. These two
changes were made to reduce hum.  Shoull ane
of the ecarlier receivers produce an oljectionalle
hm, the set may be brought up-te-date Ly installing
the wvariahie resistor and condenser. (A "No.
66058 bracket is used for holding this unit.)

12

STEWART-WARNER SERIES 900

This receiver is designed to use either a
maguetic or a Jynamic reproducer; the field
winding of the Stewart-Warner dynamic has

a D.C. resistance of approximately 1.800
olims. There is no transformer in this
dynamie reproducer: the sccondary of the

output unit T3 matches the constants of the
(12-0lmtu) spraker voice coil. A 4-.connection

R&. LI C5, ﬂ:,lﬁ‘,:qn R2 Ri R
@ cHi |
£JCis
ne. | @cye
61792 [IR"O
(Conp) | oo B o |1
1% Dy ca2
CH3 :R3

receptacle is provided for the dynamic repro-
ducer; bhut magnetic reproducers connect in-
stead to tip-jacks. The *“1" voltages. which
are «listurhbed when the dynamic reproducer
field coil is removed from the cirenit are
equalized by load resistor R8: which is
placed in shunt with the high voltage D.C.
when the “link’ is counected to the two
binding posts shown at the upper right of the

[ PN oer.swieed [ oo
@l
ce 2 )
h:a e: 3
=B v
3 =
c1
2 YO
=[] PT
¢
af @
- TUNING
C5—=ad R2
schematic  circuit. Magnetic, and other

makes of dynamic. reproducers connect. as
shown. from plate to plate of the power tuhes.

At a line voltage of 110, the primary of
1" should receive alout 88 wvalts.  \When
making any changes in the receiver connec-
tions or parts, it is well to wateh the regu-
lator R12. Tf it heats 10 a visihle ved, the
plug should be ptlled and circuit checked,

LT

The parts of this receiver may be duplicated for
service replacements by using the code numbers
included in the following data: Units C1, C2, C3,
C4, C6, C7, C8. C9, C10 and CI1 constitute a
complete  assembly, No. 61,055—complete with
bracket, No. 61,933; CS is No. 60.935; C12, 38,261;
C13 of .0001-mf. capacity is included in the shield
can of I"I': Cl4, CI15 and Cl16. of .006-mf,, are
cach 61,469; C17, .002.-mf., 61,470; C18, 1.5 mf,,
600-volt rating and C19, 2 mf., 400-volt rating arc
61.303; C20, 0.5-mf., 400-volt; C21, 1.0-mf., 400.
volt: €22, 0.5-mf., 400-volt, C23, C24 and C25,
0.25-mi.. 200 volt. constitute, with 1wo choke coils,
filter lank 61,729: C26. L1.5-mf,. 66,059. The
resistors are. R1, 800 ohms, 61,830; R2, 60,000
ohms (max.). 61,557:; R3I, 1 meg. 61,590; R4,
2,400 ohims—IR5, 850 ohms—constituting unit 61,839;
R6, 20 ohms. 61.648; W7, 20 ohms, 66,060; I8,
10.000 ohms and R9Y9, 5.500 ohms constitutc unit
61,665, 1810, 75.000 ohms, 61,559: R11, 7.000 olims,
61,8%3: R12, line Dballast, 61.868. ’ower trans-
former PT is 61,88 I.1. 61,803; L2, (1,804;
L3, 61,805: 1.4, 61,806; Ch1, Ch2, and Ch3, 61,405;
Tt, 61.914: T2, 61,915; T3, 61.916. [or the pilot
light V9, a 2.5-volt lamp is uscd.

All conmections in this receiver are gold-plated;
copper is used for shielding. 7The line-voltage bal-
last R12 is designed to equalize line voltages between
the limits of 100 and 130 volts. The K., traus-
formers are checked at three wavelengths from the
output of a crystal-controlled oscillator at the fac-
tory: little likelihood that they are not in cxact
halance with cach other, should the tuning cire
cuits not “‘phase’ exactly.

In this recciver rthe plate D.C. supply for the
set is fed through R.T. chokes. Chl Ch2 and Ch3,
Resistors 184 aml K5 are womul on one form,

Units which might he subject to occasional re-
placement are easily removable from the set chassis.
IFilament leads are twisted pairs.

'he grid hias on the "27s is limited to a mini-
mum valne by R1: hut R2 makes possible a maxi-
mum hias which is soffieient to give full control
of the amplification ohbtainable from the recciver.

TADLE 1

(Readings with Jewell “Pattern 193")
Milliamps.

Tubes  Volis  Velts  Volts  Plate  Grid
A “nr “C” Normal Test

Vi 2.2 132 8.5 3,8 7,0
V2 2.3 138 8.5 32 5.8
A3 245 132 8.3 3.9 6.8
V4 2.10 32 0.0 2.8 23
N 2.2 132 7.5 5.4 6.5
Vo 2,25 226 47.5 26.0 30.0
V7 2.25 226 47.5 26.0 30.0
Vs 4.7 e . . iz s,

Ri2 7 | = =
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The Service Man’s Open Forum

EXAMINATIONS FOR SERVICEMEN
UNSATISFACTORY

GENVFRAL examination for all-around
A ritdio service men is nowhere near the
solution to our present sitnation. 1t would
be inmpossible to give an intelligent examina-
tion that wonld qualify one man to service
all makes of radio apparatus. WE DO NOT
IHAVIE A SET STANDARD.

It is probable that the manufacturers have
striven to climinate the general Serviee Man,
by excluding all but their inunediate trades-
men.

The solution onght to be in ranking pro-
fessional Scrvice Men under rigid examina-
tion by the manufacturer; to service only
that apparatus with which he is immediately
assoeiated,

This part-time spirit, jack-of-all-trades
idea, will not work in radio scrvice, any
more than it would in any other trade,

Jonx E. Craxx,
Pittsburgh, Pennsylvania,

BETTER AS A SIDE LINE?

LIKE Ranto-Crarr, also your registration

idea, providing it will bring about a better
understanding  between  the manufacturers
and the Service Man,

Too many manufacturers, when asked for
the cirenit of the latest, do not reply; or
clse say that they furnish them only to
dealers.

My radio knowledge has been gleaned
from magazines, books, ete, and six years’
experience in set bailding.  During the last
three years, 1 have constructed over a lum-
dred sets of one eircuit alone: namely
Radio World’s “Diamond of the Air”

Since the advent of the “afl cleetrie™ two
vears ago, I have discontinned building and
devote my spare time to servicing entirely.

I have a car and testing equipment of wmy
own make, which 1 have found adequate for
nearly all oceasions.

My motto has been to fix the set on the
spot if possible; which, of course, requires
quite a large supply of cssential parts on
hand, But I find this method makes friends,
and I am sure of another call; and also a
recommendation to somcone clse in need of
radio service,

I have thought seriousty of accepting a
position as a Serviee Man; but my present
salary in another line of work is consider-
ably targer than 1 have yet been offered in
radio service work.

Althouglt 1 c¢an’t help but think that, if
some of the bovs cnployed by dealers are
“service men”, 1 am really and truly a
“Radio Engineer.”

Marcowm T, Grisworp,
Chicago, 1llinois,

THE SET OWNER PAYS FOR THE
MANUFACTURER'S SECRECY

IS eryving need in our work (servie-

ing) for 1930 and any other time is
schematic diagrains of the various reccivers
on the market.

Hamo-Crarr is doing a wonderful work
and living up to its nmne in this respect in
its October issue,  Keep them coming; and
the future issues of Ranwo-Crarr will be-
come a permanent reference of inestimable
value to the serviee man,

Many manufacturers, it secins, are averse
to “giving-up” their trade secrets (in this
case, the seeret being their circeuit).  This
viewpoint is at first glance not unreason-
able, After  working  months—perhaps
vears—to get out something  good, why
broadeast the result of all this labor and
expense?  That would appear to he “poor
business.” On the other hand, however, isn't
this attitude somewhat sillys Who desires
the details of anything, nced only take the
necessary  time and  application to  traee
out the “sceret™ and he can have it.

1 have spent four to five hours' time trac-
ing a “hook-up™ and making a schematie
diagram of a receiver that T was repairing.
At the end the manufacturer had nothing
on me as far as his receiver went; but 1
had put in a lot of time finding out what 1
must know to service the set intelligently;
and the owner, his (the manufacturers) cus-
tomer, paid me for the time I consumed. 1f
I had had this wmformation ready to hand,
the cost woutd have been nothing, compara-
tively speaking, to what it was; and it
would not have left the “dark-brown” feel-
ing in the mind of the customer against that
partienlar set that it did.

In testing ont for certain phases of trou-
ble, it becomes necessary to sever certain
Joints to “break” the continuity of the cir-
cuity and, untess there is a schematie dia-
gram at band, it is a haphazard procedure.
One is often not sure that the test circuit is
isolated and, until this condition obtains, you
do not KNOW any more than you did be-
fore you started,  If this is attempted with-
out a diagram, you will have half the
joints on a receiver unsoldered before you
know ity and in the end find you have
“broken™ a number of joints that it would
not have been necessary to break.

F. S. Moork,
Somerton, Philadelphia, a.

DON'T BLAME THE TUBES TILL
YOU KNOW

I publish the following interesting

article by the Sales Munager of the
Areturug Radio Tube Company, of Newark,
NS without editorial comment. Our read-
ers, no doubt, will be very much inlerested
in this short article—Editor,

IZditor, Ramo-Cravr:

Permit me to quote from your hooklet,
recently issued in connection with 1tamo-
Crarr: *Today, in wost towns, and in city
neighborhoods, the Service Max has a’
clientele who rely exclusively upon hin 1le
has years of experience, and his word car-
ries weight with the buyers of radio goods,
whose own knowledge of radio is limited
to the consmner advertising in newspapers.
and magazines, who are bewildered amid
the competing elaims, and who rely upon
their own judgment only as regards the
decorative appearance of the receiver’s cabi-
net. For technieal advice, they depend upon.
the Service Max.”

The Service Man, like the doctor, should
preserve the confidence of his clientele, and
not so readily aceept the course of least
resistance,

Many Scryice Men answer a eall by send-
ing a messenger with a set of tubes. They
are convineed, before they start, that tubes
form the source of trouble.

Service Men were essential before A. C.

(Continued on puge 415)

Opportunities for Service---An Announcement

O make this magazine of additional

benefit to Serviee Men, Ramo-Crarr

announces a new feature, of which

advantage mav be taken, free of
charge, by any Service Man who has en-
rolled himself in the Narioxan List or Rapio
Service Mex  (byv filling out in full the
blank which is printed in every issue of this
magazine). We will print short notices of
the same nature as those which follow; and
will forward to the writer of any of them
the replies which may be addressed to him
(by the number given) in care of Ramo-
Crarr.

We must reserve the right to eondense all
letters into their most essential details; and
we urge all our correspondents who use this
service to be as concise, though thorongh,

as they would be in the composition of a
paid advertisement which would eost them
several dollars,

It is desirable that references be given
in all letters secking employment, ete.—not
for publication, but in order that Ramo-
Crarr may verify the statements made, if
requested to do so, by parties interested in
replying to the advertisement.

We cannot publish under this heading any
advertising of a commereial nature—for the
sale of poods, or instruction, ete.s or for an
employment ageney,  We  cannot publish
offers of general servicing for the publie,
or general representation of a manufacturer
in a district. TFor the former, local advertis-
ing mediums are available, and as to the
latter, a manufacturer requesting such in-
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formation will be given it directly from the
files of the Nartoxan Last or IRapio Service
Mex.  Announcements seeking or offering
regular emplovinent, however, will be ac-
cepted under the conditions stated above.

The following requests have been taken
from recent letters accompanying enrollment
blanks: and their nature will show what is
meant.  Service Men secking employment
should give, at the heginning, the iinportant
details which an employer will first ask; and
anyvoine offering employment to a Service
Man should be equally specific,

The writers of any of these requests may
be addressed as Opportunity No. el
(numiber given bhelow), in eare of Ranio-
Crarr, 98 Park Place, New York City.

(Continued on page 415)
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Men Who Made Radio-Heinrich Hertz

N New Year’s Day, 1894, a world

troubled by wars, social and finan-

cial conflicts, with its attention eon-

centrated upon  the ambitions of
cmpires, gave little heed to the deathbed of
a young man of science whose hrilliance of
intellect was well matehed by his devotion to
the advancerment of knowledge, and his
nobility of spirit. A few scientists knew—
but none fully realized at the time—that
his genius had pgiven to mankind what is
virtually a sixth sense,

Heinrich Rudolph {lertz, born at llam-
burg, Germany, on February 2, 1857, pur-
sued as a youth his technical studies, with
the purpose of Lecoming an engineer, The
fascinating nature of scientific  research,
particularly in the ficld of cleetricity, where
the misty ontlines of new worlds were
looming on the horizon, inclined him toward
a carcer of discovery, “1 would rather,” he
wrote to his parents in October, 1877, “he a
great seientifie investigator than a great
engineer; but would rather be a sccond-rate
cngineer than a second-rate investigator.”
During the remainder of his short span of
life, his ambition was rewarded.

In the following year, his investigations
into the subject of “clectrie inertia,” as
certain phenomena were then deseribed, won
for him a prize, which he elected to receive

THE FIFTH OF A SERIES
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in the form of a gold medal from the scien-
tific socicty propounding the theme for in-
vestigation. In I879, as an assistant at the
Berlin Physical  Institute, llertz's ability
attracted the interest of the great physicist

Helmholtz, who urged him to study the in-
terrclation of magnetism and  electrical
charges. Iis doctor’s degree was awarded
for a thesis on “the distribution of elec-
tricity over the surface of moving conduc-
tors."

Appointed professor of  physics at the
Karlsruhe Polyvtechnic Iigh School (a term
implying, in Germany, an educational insti-
tution of collegiate qualifications), Ilertz
carricd out there, under great handicaps
from the limited size of his laboratory and
the deficiencies of his equipment, the experi-
ments which were to rank him among the
immortals of science.

As o physicist, however, his work was not
restricted narrowly to the ficld which is
forever associated with his name. We find
among his eartier published papers an in-
quiry into “the coutact of elastic solids,”
brought up by the praetical problem of sur-
veying the carth’s surface: others on the
evaporation of liguids, and the design of a
new hygrometer—which occasioned a dutiful
fetter to his parents, suggesting that the
device be employed in their home for the
regnlation of its humidity to a healthful
degree; a study in 1883 of the cathode ray,
which he determined to be “a phenomenon
accompanying the discharges and having

(Continued on page 410)

Attention:

ADIO-CRAFT is compiling an in-

ternational list of names of qualified

service men throughout the United
States and Canada, as well as in foreign
countries.

This list, which Rapto-CraFT is trying to
make the most complete one in the world,
will be a connecting link between the radio
manufacturer and the radio service man.

Rapio-Crart is continuously being soli-
cited by radio manufacturers for the names
of competent service men: and it is for
this purpose only that this list is being
compiled. There is no charge for this
service to either radio service men or radio
manufacturers.

We are hereby asking every reader of
Rapro-CrarT who is a professional service
man to fill out the blank printed on
this page or (if he prefers not to cut the
page of this magazine) to put the same
information on his letrerhead or that of
his firm, and send it in te Rapio-CrarT.

The data thus obtained will be arranged
in systematic form and will constitute an
official list of radio service men, through-
out the United States and foreign coun-
tries, available to radic manufacturers,

This list makes possible increased coopera-
tion for the benefit of the industry and
all concerned in the betterment of the
radio trade.

Radio Service Men

INATIONAL LIST OF SERVICE MEN.
¢/o RADIO-CRAFT, 98 Park Place, New York, N. Y.
Please enter the undersigned in the files of your National List
of Radio Service Men. My qualifications are as set forth below:

Name (please print) .. ... .. ...
Address.

Custom Builder. . . ... .. . (What Specialties?) . . ..
Study Courses Taken in Radio Work from Following [nstitutions

What Testmg Equxpment Do You Own?.
What Other Trades or Professions?.
Educational and Other Qualifications? .
Comments

(FEB.) (Signed) . .

www americanradiohistorv com
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A Veteran of the Projection Room Describes Past and Present I."
# Methods, and Outlines the Possibilities and Requirements of the "
Jobs which “Sound” Projection has created for Radio Men

By RICHARD CARMAN

PPORTUNITIES to capitalize technical
ability, particularly of the kind possessed
by the radio Servicc Man and by radio ex-

perimenters of wide experience—such particularly
as those who have studied television, for instance—
have been remarkably multiplied in the past few
months by the enthusiasm with which the public
has greeted the advent of “Sound” motion pictures.
There is no doubt that during the next few years
they will entirely supersede the “silent” variety;
and the enormous extension of their installation
calls for ever-increasing numbers of technicians—
engineers, operators, servicc men, etc. At the
present time, the great electrical companies which
have developed the various types of “sound” pic-
ture installations are looking forward confidently
to television, in the theater, if not in the home,
within a comparatively short time.

On page 384 of this issue is quoted a definite pre-
diction to this effect, made by one of the principal
technicians of the electrical industry.

All these things make opportunities for the en-
terprising technician and, since radio experience
and radio mcthods have guided the “Sound Pro-
jection” engineers, they will be valuable assets for
the radio Service Men who cnter this allied field.
As a matter of fact, we know that many readers of
Rap1o-Crart have already donc so.

For that reason, a department devoted to Sound
Projection Engineering has been established in
this magazine; and will be so conducted that it
will be of interest to those already in the new pro-
fessions, as well as those who are desirous of
fitting themselves for entry into this profitable
field. This first article, by a projectionist of many
years’ standing, will serve to introduce the subject
to the latter class among our readers; and will be
followed by others of a more technical and educa-
tional nature. We recommend every radio Serv-
ice Man, and every serious experimenter, to read
it through carefully, and listen to the banging of
Opportunity’s knuckles on the door.—FE ditor.

February, 1930

‘ OUNIY" pictures present a dazzling

future to the ambitious technieian—

to the “Service Man™ who wants to

get into a new and rapidly growing
technieal field: to the “set builder” who
wants to graduate into a situation where
American ingenuity and a natural ahility
in things mechanical and eleetrical may be
applied very profitably: to the “engincer™
who wants to find greater expression for his
knowledge of science in all its diversity,
On the doors of all these men, Opportunity
whangs wightily for attention.

Much has been written on the subject of
Sound Projection.  But it hias been either
“over the head” of the reader, or too imprae-
tical in treatment to be of much financial
benefit,

In this, and subsequent articles, the
writer will endeavor te make clear to the
readers of Ramo-Crarr just what the pro-
fessions centering around Sound Projection
have to offer, and what they require of those
who apply themselves to this new field of
extraordinary possibilitics.  1le ean explain
best, however, by a hrief resume of the his-
tory of the motion-picture operator and his
duties; and the revolutionary changes which
the past two vears have effected; and by
giving his readers a peep into the modern
“sound” operating hooth,

Necessarilv, it must be realized that there
is more to “sound prajection” than merely
turning a crank, foensing, changing reels
and records, and jabbing replacement
vacuwm tuhes in position. DBefore we can
plunge into even the everv-day technicalities,
we must know those concepts that constitute
the fundamentals of “sound” motion pictures.

A “Flash-Back”

In the parlance of the sercen, let us rin
a “flash-back™ to the olden titne when the
“nickelette” was in its hevdav, 1In those
days, when five cents was the standard
charge for a “moving-picture show,” the
“moving-picture  operator™ was without a
doubt the hardest-working individual in the
entire gane.

Not only had he to run fhe machine, but
he had also to chase over to the film ex-
change, seleet his reels and, later, return
them. 1t also was quite usnal to find him,
in sparc moments, shining bhrass, polishing
windows, and perhaps selling tickets, Being
blessed  (or cursed) with an intelligence a
hit above the average, it devolved nupon him
to see that the illuminating ares outside the
theater were kept in working condition,

When it came time for the show to start,
hie chicked inside the cubby-hole in which
was housed the one (and only) machine.
Changing reels meant a more or less pa-
tient wait by the audience wntil the re-
quested “Just a few moments until we
change veels” had elapsed. ‘Fhere was no
electric motor to snap ons no speed eontrol,
to govern the various speeds reguired for
the different types of action in the picture,
or to “time” the picture with the musie
furnished by the orchestra in the pit. Speed
wis poverned solely by the operator’s mood
and ambitions “cranking,”

Winter or summer, he stood heside hot,
spitting alternating-current ares, drawing
from sixty to a hundred amperes, and
ground his picture through. There were no
quict dircet-cnurrent powered ares; ne anto-
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matic arc-controllers to feed the aves cor-
reetly s no seientifically-correet, low-intensity
or high-intensity parabolic reflector ares.

Sinee those “good old dayvs' the obd hooth
has become a bit eramped: two new nma-
chines have replaced the old single one, and
the operator is now in a position to run a
“continuous”  show  without the tiresome
wait for changing reels.

Dircet current for the ares, also, hecame
available, and new lamp honses with para-
bolic-mirror reflectors gathering every pos-
sible ray of light and sending it to the
sereen, rather than wasting it on the inside
of the lamp house.

Motors, with speed controls, and clutches,
and countless added improvements, brought
the wmotion-pictere machine to the point
where the man who operatedt it needed con-
siderahle skill and knowledge.

The demand for “Service® by the new and
big theaters which were being built  re-
(qitired, in some instances, six and even eigrht
men on a single shift. The “projectionist,”
to be successful, had to he a clever show-
man, ready for any emergency, as well as a
mechanie and an clectrician, It was dur-
ing this period he obtained his fundamental
grounding in “optical trains,” “lenses,” and
dozens of things all rolled np under one
nmame and called ’rojection,

Up to the time of the first “talkic” he
had gained nmich. His salary had mounted
higher and higher, and he no longer carried
his own reels. But still a great many pro-
ducers regarded him and his hooth as neces-
sary nuisances.
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The Older Attitude

Theaters were built, in which the very
last consideration was the projection room;
and, even then, the very least that could get
by was good enough in all too many places.
In fact, the writer knows of a case where
a new theater was built without the archi-
tect’s even providing for the hooth! The
booth equipment arrived several days be-
fore the opening date and then, and then
only, did they even start to make a place
for the booth. 1t was placed in the balcony
by removing some of the seats.

Let us consider the mentil attitude which
surroundings induce in the projectionist.

The audience sees tle picture, and other
projected effects, while seated annid the most
tinished and luxurious surrvoundings that
architects and artists can crecate. Now, if
the projectionist views the saime picture and
effects framed by a dirty, oil-spattered, un-
plastered wall festooned with a serpentine
naze of conduit, ete, ¢an his standards of
judgment be as high as those of the audi-
ence—no matter how conscicntions he may
ber Never!

RADIO-CRAFT

This psychological stimulus of fine sur-
roundings is a truly mighty force. It is
ample justification for the best finished pro-
jection suilex that any architect can con-
ceive. ‘I'he man who is not susceptible and
responsive to these things has no place in
the modern projection room.

And, at last, the producers and exhibitors
have learned that the projectionist can
cither make or break a picture. No matter
what ¢xpense has been incurred, what pride
and cure have been exercised in the pro-
duetion of the picture, or how wonderful
the story and popular the cast, the projec-
tionist holds it within his power to en-
hance or ruin it in his own theater.

It now develops that the projection booth,
which started as an “ugly duckling,” has
beeome a real sanclum sanetormwn, presided
over by a highly skilled technician, the
“Sound Projectionist.”

The Advent of “Sound”
When motion pictures emerged from their
j rolonged mute infancy they created a
completely new atmosphere in filmdom.

Fig. A

377

Equipment and personnel, almost overnight,
had changed; strange contraptions which,
to the uninitiated, seemed to be little else
but a mass of sprockets, flywheels, chain
drives, cables and what-not, taking up far
niore spitce than the old-time, simple ma-
chinery, had replaced the now obsolete
“silent” equipiment.

An insight imto the major factors in sound
reproduction will bhe gained from the fol-
lowing description of the two methods of
sound pick-up most used to-day, and the
processes that follow, to the time of actual
“sound reproduction.”

in the disc method of sound movies, called
“sound-on-record,” the audio current comes
from an electrical reprodueer (“phonegraph
pick-up”) playing on a disc record; these
records ave similar to the best types of
phonograph records, but with the exception
that they are much larger in  dimneter,
thicker, and run at approximately half the
standard speed; this enables ench record
to play throughout an eatire reel (approxi-
nntely 1,000 feet of filin), run at an abso-
Iutely even rate of 90 feet per minute, the

M s
(Courtesy De Forest Phonofilm and Phownodisc.)

._4 n’wcfrr_n g,roicctl'au boo!li. equipped fo: both disc and film sonnd methods; 1, amplifier panci; 2, turntable for Phonodiscs: 3, disc pick-up; 4, lamp house:
5, “loading” film magazine; 6, “take-up” film magazine; 7, Phonofilm *pick-up head.” 8, exciter lamp and flm-sound switch; 9, machine siwiteh, 10, pro-

jeeter head; 11, arc switch; 12, arc controls,
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identical speed at which the picture was
originally taken. ‘The film used with the
dise record, called “synchronized film,” is
similar to ordinary filin, exeept that one
“frame,” or picture, at the beginning is
especially marked to give the starting point
corresponding to a marked starting point
on the dise. The equipment running hoth
the fitm and dise is mechanically eonnected
and when once started correetly keeps the
picture in exact “syne”—except when the
dises prove defective or a picee of the filin
has been removed and not replaced by
blank fitm of equivalent length.

With the film method (“sound-on-film™),
the “sound record” consists of a hand about
one-cighth-inch wide, ealled the sound track,
which runs down one side of the film and
consists of microscopic light and dark lines
whose spacing at each point depends on
the piteh of the sound which was recorded
at that moment, The difference in density
of the lines depends on the loudness of the
sound—that is, the greater the contrast be-
tween dark and light lines, the londer the
sound.  Snch a film is called a “sound filin,”
and is otherwise similar to an ordinary film.

After leaving the lower sprocket of the
“projector head,” the sound film enters the
reproducing apparatus, where it passes over
a sprocket that moves it along at an ahso-
Inte, constant speed. A narrow, bright heam
of light from an “exciting lamp™ is focused

RADIO-CRAFT

on the “sound track” of the film, through a
system of lenses and a slit in an “aperture
plate.”  The light which has passed through
the moving film will then vary in intensity
according to the variations of the lines
recorded on the sound track.  This Jight
falls on a “photoclectric cell,” which pro-
duees an clectric current whose variations
correspond exactly to those of the light, and
therefore to the sound which was originally
recorded.

The weak andio-frequeney current  thus
evolved from the photoclectric cell, or the
stronger cnrrent  developed by the dise’s
electrical reproducer, passes along to the
audio amplificrs—similar in  principle to
those used in audio-frequency stages of
radio sets—and thenee to the “horns™ hack-
stage.

‘These are the tools necessary to enable the
celluloid tupe to retease its talk, songs and
tears for the entertainment of the theater-
goer. A typical installation for “sonnd”
motion pictures is shown in part in Fig, A,

Back to the “Lot"

Let us back-track to the sowrce of our
“sound™ pictures, amd note the enforeed
changes in the last few vears.

There was a time when the “casting di-
rector” was able merely to glinee at the
prospective actors and actresses and shove
them into the Jot.

But to-day they must
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The general lavout for sound motion picturcs in a modern theater is vepresented here, and in the upper

right corner of the ncxt page, representing the relative positions of projection room and screen. The

connections between the two are represented by arrows. The horns must be placed with regard to
the acoustics of the theater.
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GLOSSARY
of “Sound Projection’
Technical Terms

A
Acoustics—Sound conditions.
Aperture Plate--A plate on the pro-

jector head which masks off the
outside dimensions of the picture,

Arc, High Intensity—An arc light
consuming a comparatively large
amiount of current (from 50 amps,
to about 130 amps.).

Arc, Low Intensity—A low-current
arc (10 to 35 amps.).

Arc Controllers, Automatic—A de-
vice which maintains the proper
distance between the two burning
carbons,

L4

C

Casting Director—One who sclects
the cast of actors for a motion
picture.

Chain Drive—Que type of mechan-
ical connection between two ro-
tating mechanisnis.

Change-over—The act of changing
over from one projector to an-
other. A point in the picture
where the action, or action and
sound, on one reet is transferred
to another reel to maintain con-
tinuity,

Clipping Room-—A room where all
film and sound records are in-
spected and selected for use or
discard.

Clutch—A device used to disengage
the motor from the projector.
Sound installations usually elimi-
nate mechanical speed controls
and clutches, because of the
standard  speed now  used for
sound reproduction,

Condenser (Light)—A lens which
converges the arc's light rays to
the desired focus point.

Cranking—Rotating the film drive
by hand.

Cut—A phrase used, in the studios,
to indicate that all recording
should stop; but, in projection
work, indicating an actual cutting
of the film.

E

Editing Room—A room where the
film and sound are put together
in “continuity” to form the story.

Electrical Pick-up—A device for
converting the mechanical varia-
tions, in the phonograph-disc
grooves, to clectric current.

Exciting Lamp—A source of light
for the sound-on-film method of
reproduction, The focused beam
of this lamp is transmitted
through the film, in varying de-
grees of intensity, to the photo-
electric cell,

F

Fader—A variable-resistor network
used as sound volume control, and
during change-over from one
sound film to another,

Frame—An individual picture. Six-
teen occupy one foot of standard
film,
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Film, Blank—Film upon which
neither picture or sound has heen
reccorded. Usually opaque,

Flash-Back — A repetition of a
former scene, during the progress
of a film, to denote remembrance,

G

Gain Control—A variable resistor
network used to cut in or out as
a master control of sound volume,

H

Horns—A term used to designate
the sound reproducers. Often
used even where the reproducers

i
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are of the cone type.

Lamp House—The housing for the
light source (arc lamp).

Lens System (for Movietone)—A
series of lenses which focus a tiny
beam of light on the sound track,
in the sound-on-film method.

M

Mike (Microphone)—The pick-up
device used in  the recording
studio.

Motor Control Box—A box contain-
ing an clectrical governing system
to run the special motor of the
projecctor,

Motor Speed Control—A device for
regulating the speed (r.p.m.) of
a projector.

o)

Optical Train—A system of light
“condensers” and lenses from the
light source to picture screen,

P

Parabolic Mirror Reflector—A re-
flecting surface of parabolic curva-
ture, usually made of heat-resist-
ing glass. It concentrates the
light from the arc, and sends it
through the condenser, to form
a “spot.”

Photoelectric Cell—A light-sensitive
unit that gives out current in pro-
portion to the amount of light
that reaches it from the exciting
lamp, after the light has been
“modulated” by the film's sound-
track.

Picture
Plate.)

Pit—The space in a theater sct aside
for the musicians.

Projected Effects—Auxiliary projec-
tions (clouds, rain, lightning, sil-
houettes, cte.) used in conjunction
with the regular picture to set it
off or enhance its setting,

Projection Lens—A combination of
lenses 1tsed to project the magni-
fied picture upon the screen.

Projection Room—The place which
contains the equipment for pro-
jection of the pictures,

Projector Head—The part of the
projector  (projection machine)
containing the mechanism which
moves the film past the aperture
plate and actually makes the pic-
ture “move.”

Aperture—(Sce Aperture

R
Retake—To record again ecither ac-
tion, sonnd, or both,
(Continued on page 408)
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The projection equipment abote is showen in its rclative position to the sound and picturce screcns belotw,

on the opposite page.
reproduced on page 377, shoteing detail.

have more than the former precious skin-
deep beauty; they must be able to "sel]”
themselves to the audience vocally as well
as visually.

To complete the illusion of reality, no
single step is permitted to drop very far
back of perfection,

The camera nmst run at a standard speed,
in conjunction with the sound apparatus to
which  (nsually) it is  mechanically  con-
nected,  Both must be operated from neise-
proof bhooths.  The cameramen themselves
are greater technicians than ever before.
They must be more exacting than cver; for
a  “retake” costs many  times what it
formerly did—in the “silent” davs.  The
old-fashioned, noisy are lamps used for
illminating the “sets” have been replaced
by high-powered, silent incandescent lamps,
to prevent feeding the hungry “mikes™ with
unwelcome sounds,

“Somund” has eliminated much that was
usual routine in the old days. The direetor
cannot shout his wishes to the performers;
he nust go over evervthing with thein hefore
hand, so that only a few motions on his
pirt will later be needed. Now, he nust
be capable of directing their andible as well
as visual performance.

In the “clipping room”™ and “editing
room,” the sound technicians must work in
close harmony with the film operators. The
sound must exactly mateh the picture. There
is no more arbitrary cutting at any “frame”
of the fitm; there must be a finish of the
waords, or whatever the accompaniment s,
at the same instant that the corresponding
action stops.  Neither must be “eut” ahead
of time; and both must be kept in absolute
"“Syne” (synchronism).

Reproduction can be no better than the
recording and, if there is the least slip-up
in any of the early stages, whether in “disc”
or “sound-on-film,” fidelity of reproduction
is destroyed to just that extent.

WwWwWw.americanradiohistorv.com

The gencral layout of the apparatus may be compared <with the photograph

(Courtesy Electrical Researcih Products, Inc.)

Requisites of a Projectionist

The teehnieal knowledge of the projec-
tionist may readily be gained by any one
who is ambitious cnough to apply himself
to whole-hearted study, but no one may be
considered a projectionist until, by long and
trying experience, he has learned the show-
manship and artistry his position demands,

An engineer, emploved by one of the big-
gest companics, mMay possess a very coni-
plete knowledge of the seience and still not
nutke even an average projectionist. A man
might also be an excellent machinist and
cleetrician without being a successful pro-
Jjeetionist,

¥From the writing of the scenario, throngh-
out the production stages of a picture, until
its presentation, evervthing is done to eatch
and hold the faney of the patron. If for
any reason his interest is interrupted it
lessons his pleasure and it is up to the
good projectionist to keep things running
smoothly,  Tle knows his theater, his equip-
nient, the psychology of the publie, and is
on the alert to cope with any and all con-
ditions which arise. Ile will not wait for
trouble to manifest itself, but will see that
the apparatus is kept in first-class condition,

The sound projectionist earns a weekly
stipend of fifty to two hundred dollars, the
exact figure being dependent upon ability
and local comditions; but, to reach the higher
finanecial rewards, we find that a high level
of intelligence, including more than merely
the mechanical, is required,

Duties of the Projectionist
In general, we may state that the ma-
chines nust be cleaned, adjusted and tested
eévery morning.  In some installations stor-
age cells are used for lighting the filaments
of the amplifier tubes or for powering the
exciter lamps, or possibly both; not merely
onc or two cells but whole batteries of

(Continued on page 107)
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The radio-equipped untomebile has a special instrument board, iucluding the radio controls, which replaces the old pancl.

Solving Automobile Radio Problems

How excellent reception can now be had in a moving motor car

OW that the great American publie

is as mmech at home in the motor

car as in the parlor, if not more so,

the development of automobile radio
as a conmercial proposition is proceeding
rapidly.  While, hitherto, it has not heen
difficult te operate a portable radio from a
car whicl: had  been parked. particularly
where an aerial could be strang or a ground
rod driven, the problem of operating a re-
ceiver fromy o car in motion was for yvears
one for a most advanced experimenter.  As
in the case of airplane vadio, it is conpli-
cated by the fact that an ignition systemn,
capahle of producing spark interference, is

By M. J. SHEEDY

necessarily located in the inunediate vicinity.
Aad the car operator, too, is handicapped
by the fact that the compactness of his
quarters does not pennit him the long trail-
ing acrial of a plane.

As stated editorially in the Decomber issue
of Rane-Cnarr. the evident large anrket
for receivers adapted to satistactory opera-
tion fromm a moving car has stimulated co-
mercial development.  The illustrations ac-
compumying this article show i model which
has been designed especially for this purpose,
and which is now available, with panel con-
neclions suitable for cars of all the standard
makes.

Internal appearance of the compact, completely-shiclded chassis of a practical automobile radio receiver.
It ic mownted, in an inverted position. wnder the instrumcint bourd shown above; and all its leads are
carefully protected gaainst iguition interference.

www americanradiohistorv com

The Stutz, Chrysler and Dodge makes of
cars now carry this equipinent as standard,
and it is installed, optionally, on the, Pack-
ard, Graham-Paige, Cadillae and LaSalle by
the makers of the cars. lmported cars of
Furopean make are eqnipped at the plant
of the Automobile Radio Corporation in
New York City: and installations have been
nide at its branches throughout the coun
try on cars of domestic manufacture.

The veproducer used in the installations is
A magnetic cone, mounted above the wind
shield in closed ears, and under the instru-
ment panel in open  models.  Limousine
cquipment necessitates two instruments, one
front and onc vear.

The “Transitone” System

The civenit. which is illustrated in Fig. 1.
may at first glance secm disappointing in its
simplicitv; vet it vepresents the froit of
four vears of engineering and experimental
work. In fact, its simplicity is the keynote
of its success (if the cliche may be utilized
once ore) under the trying conditions of
operation which it must meet. The reeeiver
has four tuned stages—three R and a
“non-regencrative” detector—with oscillation
under control by the grid-suppressor
method: followed by two stages of trans-
former-coupled andio amplification.

The tubes are of the batterv-operated
type, since the car affords an ample filament
supply, ready at all times; “B* and “C”
batteries are readily stored in the space
beneath the front seats of the car. The
00\ soft-detector is used, and a "12.\ power
tnbe; the others are of the standard 01A
tvpe.

In order, however, that this set may oper-
ate with the greatest eflicieney and the mini-
mum of attention, an extraordinary degree
of care is necessary to avoid undesired
coupling effeets.  As illustrated in the views,
the receiver, which is placed heneath the
instripnent panel of the car (slightlv re-
arranged  for the purpose} is completely
iclded s its lavout and wiring is a natter
of great exactness, to prevent  pick-ups,
cepeeinlly from the ignition systemn nearby.
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Fig. 2

The " Trausitone” installation: 1.

acrvial : 2, reproducer, 3,

car floor: 5, output filter; 7, aevial lead;

9, interference tilter condensers; 12, “grownd™; 13, distributor; 14 igunition coil; 13, geunerator.  Sce
ilinstrations beloze.,

In addition to this, the ignition system is
very thoroughly equipped with interference
filters. These filters, or suppressors, hiave no
eficet upon the operating eonditions of the
moters; while their proper comnection s
essential to opervation.  In the Stutz labora-
tories, it was found that their conneetion
did not efteet a change in motor speed of
one revolution per minute,

Double tuning eontrol has been fonnd de-
sirable, as shown i the illustvation: cach
kneb controls two ganged condensers, and
the dials will track very closely.  The panel
knobs are conneeted with the condenser
shafts by flexible shafts.  The volume is
controlled by the R filmuaent rheostat.
The set is tnrned on and offf by the intro-
duction of the masler key.

Becanse the anfenna system inust bhe con-
fined to the dimensions of the eir, its size
is limited. ‘Lhis problem has been et by
canstructing an acrial of wire netting in the
top of the car (a folding top, in the case

of an open car. when reception is obtained
with the top cither up or down). The
“ground' or more properly  counterpoise,
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scheniatic dingram.  Where the positive side
of the storage battery is “grounded,” the
“hot lead” st be taken from the negative
side of the baltery. It the negative side
of the batlery is grounded, the reverse is
true.  The [0-mnpere tuse which protects
the tilnment ctrenit of the receiver must al-
wavs be in the “hot” side of the eirenit,
and insulated from the ground; while the
filament switeh is always in the “A<4" lead
of the receiver,
Interference Problems

The method of suppressing the radio-
freguencey disturbanee cansed by the car's
ignition system, in the installations pictuved
here, is by placing a 25,000-0hin  resistor
in serics with cach spark plug. A similar
resistor is placed in the high-tension lead
between the coil and the distributor.  The
eficet of this is to canse a quick damping
of the vscillatory discharge which takes place
across the gap of the spark plug.

In all types of ignition eoils, a eertain
amount ot kick-back™ voltage is induced
in the primary winding hy the high-tension
side.  ‘This must be filtered out, to prevent
it from feeding back to the storage battery
and thence to the receiver. 'This is aecom-
plished by placing a t-mf. condenser between
the battery terminal of the coil and ground.
In cases where the ignition coil is mounted
on the instrument panel, it is necessary to
shield the high-tension, and the leads going
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Fig. 1

The schematie eircuts of the reeciver dinstrated belowo.
The grid suppressors, R1-2-3, are 500, 3,000 and 100 ohms, respectively.

contrel for wvolime.

simec il is insulated from the carth, is the
ivame of the car. However. the external
conneetions depend upon the make of car;
therefore, their polarity is not shown in the

The switch is 8, the R.F. rheostat is a panel

to the breaker points, to the point where
they pass throngh the engine partition,

(To be continved in AMareh Ranio-Crarr)
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Pos 1o A
Cormect to Switch

Unioek to
remove cover

Turn and

Push Back

Yo Cutput
Transformer

The carefully shicided “B” aund “C” supply is pictured clove.
battery Ieads are cabled through “‘BX"" armored conduit; ihe color code

being us indicated.

These are 4 and 6 in Fig, 2. where the receiver is 8.

The
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Tue uwnusaar termupal-strip arrangesment, uccessary for an automobile
receiver, s shown here: vemember the tubes ave monnted upside-down.
Tie receiver 15 pluced ot & 40 Fig. 2.
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The New Jenkins Radiovisor

Television instruments for the home present aston=

ishing improvements, with the aid of the scanning

system shown here and the receiver which will be
described later

By D. E. REPLOGLE

FLEVISION, radio television, or
radiovision for short, is in its forina-
tive state. It is an experiment about
to become an industry.

Meanwhile, the commercial radiovision
apparatus is abour to be introduced. It
will be in relatively simple and foolproof
forin, althongh necessarily high in eost at
the beginning, because of a limited produc-
tion. ‘Fhe Jenkins organization, in order to
meet the requirements of the layman who
is interested solely in the radiovision pro-
crams and not in the technique—the end
rather than the means—is about to introduce
a complete radiovisor in handsome cabinet;
a simple kit, for those who want to start out
with a deviee that works, but is eapable of
changes and alterations; and a short-wave
receiver especially designed for radiovision
work.

Earlier Radiovisors

The earlier form of radiovision reproduc-
ing unit designed by C. Franeis Jenkins com-
prised a wooden cahinet, containing « hori-
zontally-mounted scanning dram which had
a four-plate neon glow-lamp in its center, a
synchronous  motor  and  a  commnutator
switch: and an inclined mirror, with large
magnifying glass, mounted on its top.

‘The drum itself was picreed hy forty-cight
openings, arranged in four spiral turns of
twelve holes each, Quartz rods from these
openings extended along the radius of the
drum from these points and terminated at
the inner side of the hub; so that each was
opposite the corresponding target of the
glow-lamp during a time of rotation equiva-
lent to the passage of its outer end over
an angle corresponding to the picture width.

This is elearly shown in Fig. 5. In Iig. 6,

Fig. B

The rear of the new rediovisor opened, to show
the simple lamp-and-driom areva-ment now wsed.

the path of a beam of light from the glowing
end of a quartz rod to the mirror, and from
thence to the magnifying glass, is illustrated,

‘The lamp in the center of the scanning
drum has its plates so wired to a distributor,
or *commutator,” that the first, sccond, third
and fourth guarters of the scanning drun
are illuminated, one at a time; each being
flashed on in succession, at every fourth
turn of the drum,

Vach “target™ or plate of the light-source
is to serve only during onc turn, and the

JFIELD OF NEON LAMP

[ sware -mate
APERTURES .,

l NEON LAMP

OBSCURING DISC

Le——— = -
Fig. 7
The mechanism of the new Jenkins visual re-
producer, showen from the rear in Figs. B and C.

picture-current input to the device is “com-
mutated” by a rotary switch geared in the
proper ratio to the drum-rotating shaft.

‘I'he  distance traveled by the duner or
lamp end of the quartz rods is much less
than that traveled along the outer circuni-
ference and the “targets” need be but o
fraction of an inch square; since the rods
are sloped inward to the target.

The property of the quartz rods utilized
in this method is that the light admitted at
one end is transmitted undiminished through
the length of the rod to its outer ¢nd, like
the flow of water through a pipe.

The four turns, illuminated in retation,
serve to make up a view or “field” equiva-
lent to that obtainable from a disc-scanuning
device sowme thirty-siz inches in diameter.

The New Model
Because of production demands, and the
expense of the quartsz rods, this model was
torn down to its basie principles, and an
entirely new design worked out.
At first, the same form of scanning drom,
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Fig. A

The radiovisor in its plain cabinet; the image
is formed at the end of the “shadow box.”

with light-condueting rods and a four-plate
neon lamip, was retained; but the optical
system was changed to view the scanning
drum through the magnifving lens direct,
without the mirror to refleet the beams.
This simplified the cabinet; since everyvthing
was then placed inside, with the magnifving
lens reeessed in an opening in front, to form
a “shadow box.” Turther development, how-
ever, has resulted in a mueh simpler mechan-
isms comprising a plain scanning drun, a
single-plate neon Lonp, and an ingenious
selector shutter.  This not only reduces the
cost to a very marked degree, producing o
quicter mechanism, hut actually secures far
better detail in the pictures.

The cabinet measures approximately 18
by 18 by 2t inches. 'The front end contains
the shadow bhox; through which the radio
movies are viewed in considerahle enlarge-
ment, dne to the concealed magnifyving lens.
Below the shadow-hox opening is a controt
panet  with “franing erank,” and toggle
switches  controtling  the  lond-speaker and
picture functions, as well as the starting,
acceelerating and stopping of the motor.

‘I'he first switch snaps on the neon glow-
kunp. The short-wave radio set, emploved
in conjunction with the televisor, is tuned
in the usnat manner, until the characteristic
huzz-saw note of the television signal is at
maximum in the loud speaker. The second
switch serves to turn off the toud speaker,
so that the vismal interpretation may now
be obtained.  The third switch turns on the
motor and also serves as a simple method of
bringing the scanning drum into step with

noLENS ="
\,q"’f |

LGHT '
. NEQN (AMP i LPBEAM

Wit ONE

MECHANICAL
SHUTTER (&
SL0T mISC)

Fig. 8

A schematic diagram of how the image is
throwen divectly into the “shadow box” of the
new model,
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guality radio receiver, with very good
R.F, and A.F. channels.

the picture. The erank is turned to frame
the picture properly from left to right.

The seanning-drum holes, when  viewed
through the magnifying lens, give an appar-
ent sereen size about 6 inches square; suf-
ficient for the simultaneous entertaimnent of
six to eight persons,

The combination is no longer obtained
cleetrically. but by means of a mechanical
substitute called an “obseuring dise,” whicl
reveals to the eye only the hote then tra-
versing the field of the light source (in this
case a neon-tube having a discharge sur-
face slightly larger than the image to be
scenred.)  This is illustrated in Fig. 7. The
relation of the obscuring dise to the drun
and magnifying lens is shown in Pig. 8.

The neon-tube is placed directly behind
the wall of the drum; with its plate exactly
in line with the shaft of the motor and the
drive-shaft of the abseuring dise. The posi-
tions of the scanner and single-plate neon
tube are pictured in Fig. B.

In Fig. € the motor, drum scanner, and
obscuring dise are shown, with the ncon-
Lunp in position.

It goes without saying that the selected
signal must be matehed to the particular
radiovision apparatus available.  In other
words, @ 48-line picture signal must be
tuned in for a 48-line scanning mechanisin,

Which brings us to a consideration of the
apparatus  required to receive radiovision
signals properly.  Television broadeasting,
being now carried on in the frequency hand
between 2,000 and 3,000 kilocyceles, cannot
be handled with the usual broadeast receiver.
A short-wave receiver, covering the wave-
length range of 100 to 150 meters, at least,
is exsenlial to tune in radiovision signals,

= - — ——
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Fig. 6

A reflecting svstem, indicated here schematic-
ally, was necded with the older quartz.rod drum.

The cfficiency of the new Jenkins'
compared on @ logarithmic scale weith that of a recciver good

cuough for ell andiblc reception.
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Fig. 4
Left, the old system, right, the new.
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Fig. 5
The ingenious but cxpeasive mechanism of the
carlicr Jeukins radiotisor.

Amplifier Faults

The usual short-wave receiver today com-
prises a stage of screen-grid radio-frequency
antplification, a regenerative detector, and
one or two stages of transformer-coupled
audio stages, While such an arrangement
may be satisfactory for sound signals, it
falls far short of meeting good radiovision
requirements.  To hegin with, the radio-
frequency end is usually too sclective and,
therefore, cuts off the wide side-bands so
essential to good pictorial detail,

Then the “regenerative” feature, if pushed
to any considerable degree, tends to sharpen
the tuning, resulting in a further elimina-
tion of sidebands.  If the detector cireuit is
permitted to oscillate, marked distortion is
introduced in the picture,

Finally, the audio end, in even the best
short-wave receivers with good andio trans-
formers, will hegin to cut off at 3,000 cycles;
which, while not noticeable in sound re-
production, is fatal to pictorial reproduction,
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amplificr for television,

Satisfactory reccption of television reguires
an amplification curve like that shown above.

In radiovision, we do net get much of a
picture unless we can amplify frequencies
up to 10,000; and 30,000 eyetes is the present
goal.

What does “frequency cutofi” mean in
pictorial terms? 1f the andio amplifier cuts
off at, say, 5,000 cycles, which is the result
witlr & good eirenit, it is possible to obtain
a fauir outline of figures of a silhouette cf-
fect, without half-tone values and fine detail.
Plain black-and-white pictures, such as the
Jenkins “radiomovies”, reproduee well with
the better types of short-wave receivers and
audio amplifiers now in usc; which accounts
for the broadeasting of these simple silhou-
ette pictures during the expevimental period
of radiovision,

When it comtes to half-tones, however, an
audio amplifier capable of handling frequen-
cies up to 10,000 cycles at least, is essential
for “detail” and half-tone values in the
form of finer shades.

Regeneration is a troublesome and even
detrimental feature. There is no harm in
having regeneration available, for the sole
purpose of locating signals by means of an
oscillating  detector.  Onee the signal is
loeated, regeneration should be reduced to

(Continued on puge 409)

Fig. C
The works of the new radiovisor; the slotted
disc in frout obsenres all but one hole, to . pre-
vent the formation of multiple tmages,
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The Cathode-Ray Television
Receiver

Results Obtained with New Vacuum-Tube Visual
Reproducer Justify Twenty-Year-Old Theory for
Reception without Machinery

XPERIMENTS in television with a
new type of receiver, from which
the cumbersome scanning  dise has
been eliminated. were recently de-
seribed before a district convention of the
L R, E, by Dr. Viadimir Zwobyvkin, famous
tube expert, who has been lesting the ntility
of the eathede-ray tube for this purpose,
in the East Pittshurgh laboratories of the
Weslinghouse Electrie and Mig. Co.

The theoretical value of the cathede-ray
tube, with its weightless hean of light, mov-
ing without mechanical parts, has been cvi-
dent for many vears to those who have con-
sidered the problem of television. It was
proposed as long apgo as 1907 by Doris
Rosing, a Russian physicist. However, as
with Nipkow, the inventor of the scanning
dise, Prof. Rosing was aliead of his time.

Primarily, the cathode-ray tube is a de-
viee in which clectrons cmitted from the
cathode (which corresponds to the filament
of the cavlier, and simpler, radio tubes)
are drawn away from it by a high vollage
on the other clectrode, or anode.  The
higher the voltage, the greater the speed
of the ray. The eathode ray itself (as with
the X-ray, which is only one form of eathode
rar) is invisible. Tt may, hiowever, be made
visible by contact with fluorescent material,
which it causes to give off visible light.

The Oscillograph

The beam of eathode rays is composed of
moving clectrical particles; it is therefore
capable of being attracted from side to side
in an cleetrical or magnetie field. In the
well-known device of the oscitlograph, the
hean is subjected to the influence of two
varving magnetie fields at right angles to

Fig. B
The mivror in the cousele Hid reflecis the image
ou the target of a ‘‘kinescope”’ set below it.

cach other; and it is thereby eaused to de-
seribe curved lines of light on its Juminous
sereen.  This same  action  furnishes  the
scanning motion required hy Dr. Zworykin

Fig. A
At the »ight, Dy. Zweryvkin is shown
holding  his new tube, the “kine-
scope;” on the large or target end of
which moving images are Dwilt up
by a rax of moving clectrons.  its
cssential  parts are shown beloze in
cross-section  1u Fig. and the
cathode filameut on a larger scale in

Fig. 3
FLUDRESCENT
SCREEN
X

FILAMENT SECOND ANODE
b DEFLECTING
PLATES
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COILs

GUN
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Details of the cathode-ray projector.

in his television receiver: while the varia-
tions of the intensity of the rav—with the
voltage on its controlling element—aftect
the brillianey of the light on its screen, and
produce the hright and dark eontrasts neces-
sary in a lclevision image.

While the apparatus illustrated here is
slill in the stages of development—with the
end in mind of creating a home television
recciver which is quiet in operation and has
no moving parts te require care from its
operator—its  inventor states that he is
“already in position to discuss the practical
possibility of flashing the images on a mo-
tion-picture sereen, so that large andiences
can reccive television broadeasts of im-
portant events, inmmmediately after a fitm of
these is printed. These visual liroadeasts
would be synchronized with sound.”

The tube, shown in Dr. Zworvkin's hand
in Fig. A, reproduces its moving images on
the larger, or “targel,” end which is covered
with a material known as Willemite (a zine
ore) or a similar flnorescent substance. This
cnd of the tube is about seven inches in
diameter, and it is possible to throw on this
an image as large as 4 x 5 inches. However,
a serious problem altending its operation is
that of the voltage necessary. The tube
should operate with at least 3,000 volts of
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anode (corresponding to plate) potential:
and more if limages larger than 3 inches
square arve vequired. The picture thus
formed is green, instead of ved, as with a
neon  glow-lunp: the new tube requires,
however, less power output from the ampli-
ficr of the radio receiver to produce bril-

liant images.

A Proposed Design

The arrangement shown in Fig. B, for a
home television reeeiver, shows the tube
built, in a vertieal position, inte the con-
sole of a set of conmnercial design. A mirror
set in the lid of the console, when turned
up to an angle of slightly more than 45 de-
grees, makes the image visible to o large
number of speetators, even in a moderately-
lighted room. ‘The automatic seanning svs-
tem holds the image in frame; since the
impulse of the ray npon its fluorescent tar-
get has a persistence comparable to that of
the human eve, the image lingers slightly,
and it is possible to reduce the number of
“frames” needed per seeond.  This, again,
malkes it possible to transmit more scanning
lines on & single radio channel,” and give
larger images in more detail.

As with other experiments in television
at these laboratovies, images have been
broadeast  through  the transmilters  of
KDNKA: being tuken trom reels of moving-
pictnre filin to assure standard modulation,
The film is run through a projector, re-
seinbling in many ways those ot the “talkies,”
but all the images it contains are converted
inte eleetric impulses by micans of a photo-
electric cell. The ontput of this, after tre-
mendous amplification, is used to modulate
the carricr wave of the transmitters. The
scanning of the image on the film, at the
transmitting end, is accomuplished by pro-
Jeeting through it a very minute ray of
concentrated light, reflected from a vibrat-
ing niirror which is driven, in a magnetic
field, by an alternating (“sinnsoidal™) velt-
age impressed upon the coils to which it is
fastened. The result of this is that the
mirror moves most rapidly in the ecenter of
the image. Tt was therefore nccessary to
exclude a portion of the mirror's swing
from the scanning transmission; but the
light-ray is effective 859 of the time.
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The circnit used in
the reception of tele-
vision signals  and
their reproduction in
visible form by Dr.
Ziworykin's tube: the
signal is sent as o
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transmitter. Fig. 1

The “Cathode Ray”

* At the recciver the signal is detected and
amplified in the usual manner, led to the
band-pass filter (Fig. 1) and then to a
“controlling clement”  regulating  emission
from filmnent of the eathode tube, just as
the grid controls the current passed by an
ordinary vacuum tube.  (See detail of the
“electron gun™ in Fig. 3.) Through the
narrow opening in this control element, a
stream of electrons darts into the first
anode A\, and then out, past the detlecting
plates. The first anode, with a potential of
300 to KO volts, gives the electron stream
a certain velocity: this, when the stream
passes through the opening in the first
anode, is further highly increased by a po-
tentinl of 3.000 to 1,000 volts impressed on
the metallic coating of the inner walls of
the bulb.

With ne deflecting influence from either
side, the electron stream would continue
straight dewn the center of the tube—as
shown in an inleresting photograph made
from an oscillograph tube operating on
similar principles (Fig. C). However. in
the neck of the new Zwervkin tube there
are two sets of deflecting deviees; the first,
working electrostatically, swings the ray
haek and forth, to correspoid witlh one mo-
tion of the scanuing transmitter. The sec-
ond detector, having coils, sets up o magnetic
field and moves the bemm at right angles
to the first deflection. 'The result is a com-
pete seanning of the fluorescent screen on
the target. At the same time. the modula-
tion of {he biasing voltagt (on the con-
trolling clement or grid, next to the fila-
ment) varies the intensity of the ray, and
consequently the brillianey ot the moving
spot of light. ‘T'he resnlt is that an image
of light and dark points is built up. in
svichronism with the transmission; just as

in the system of mechanical scanning in
front of a glow-laonp.

In order, however, to accomplish this pur-
pose, it was necessary to design a special
tube: the deviee Dr. Zworykin has produced
for television, he calls the “Kinescope™ In
laboratory cathode-ray tubes, a high degree
of vacunm has been maintained only hy
connecting them to an aiv pump in constant
operation: this is imipossible for home ap-
paratus.  The previous low-voltage tubes
have not given enough light for the duty
imiposed in this case. ‘The kinescope has an
oxide-coated, indirectly-heated cathode, and
its various operations are under thorough
control through the means deseribed above,

Synchronizing Methods

For the radio transmission of television
signals in a single “channel,” there is super-
imposed upon the image-trequeney  (from
the photocleetrie eell) a series of high audio-
freqnency  inipulses, occurring only when
the light hewn passes the interval between
pictnres, and lasting but a few eyvcles. A
band-pass filter removes the picture con-
ponent, which is of the same frequency as
that of the horizontal scanning. ‘Then a por-
tion of the voltage which drives the vi-
brator, at the transmitter, is impressed
upon the signal, and the complex current
thus produced is passed into the modulator
and registered on the carrier wave,

At the reeceiver, the hand-pass fitter (Fig.
1) sepavates the synchronizing  frequency
trom the signal: the latter goes to the con-
trol element, and the former to the defleeting
coils of the kinescope. ‘I'he modulation
cansed hy the framing impnlses does not
affeet the pictures, beeanse il oceurs only in
the intervals hetween frames.

In the operation of the kinescope, the de-
flecting plates are connected in parallel with
a condenser whieh is charged by a constant
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current supply from a current-regulating
(two-element) tube.  As the condenser
charges, the attraction of the deflecling
plates moves the ray from the bottom to
the top of the fluoreseent target at increas-
ing spred.  The impulses sent out from the
transmitter, between pietures, eause the con-
denser to be discharged, automatically re-
turning the bean to the bottom position,
where it is ready to scan another frame.

With a receiver of this kind, no more sig-
nal on the grid (“controlling clement™) is
required than for an ordinary vacunm tube;
no motors for driving or synchronizing are
introduced; and the technical advanee rep-
resented over previous television methods is
considerable.  Ifurther developments, from
an cxperimental and a commercial view-
point, will be eagerly awaited.

Fig. C
This extraordinary photograph of a cathode-ray
osctllograph shows the action of a device wvery

similay to Dr. Zworykiv’s. The electron stream
is governed, in its motions from side to side,
by the magnet coils A end B.

{Photograph by Baron Manfred von Ardenuc,
Derlin, Germany.)

Airrlane Radio Creates Many Jobs

& HERE is no chance for anyone in
radio any more! All the good

jobs have been gobbled np.  Radio
has scttled down to a cut-and-dried
husiness of selling comnplete radio scts, that
vou put into use merely by plugging their
connections into lap sockets.  Set selling
and servicing—that is all there is to vadio”
How often has this been said? Far too
many times; and the reason is that thou-
sands of really good technicians have neot
realized the trenrendous strides which have
heen niade by moneyed interests operating
ontside the regular broadeast hounds—and
withont hrass bands. 'T'he recent growth of
aviation radio has been astonishing.
We note a recent  annmincement by

officials of the Boeing Air ‘I'ransport division
of the United Aireraft and Transport Cor-
poration; whervein we see direct evidence of
the need for technical radio men who may
come to bhe known as “radio pilots™; “heaeon
installers™; “heacon-maintenanee engineers’;
“heacon control-tone cheekers™; “frequeney-
checking-station engineers™; “ground radio-
tricians”; “radio block-system supervisors”;
“de luxe express-passenger-servvice radio op-
erators™; “radio-line switehboard operators”
(for monitoring, and switching to a regular
telephone line, conversations to and from
aeroplanes): “airplane radio-equipment de-
signers”: “plane radio-equipment  inspect-
ors™: “plane radio-installation supervisors,
and installers.”

www.americanradiohistorv.com

Airplane Radio Service

That snch positions have beeome present-
day actualities rather than possibilitics of
the future, is proved by the Bocing and
other anmouncements of a highly-developed
system of radio comumunieation, for use in
air transport, which will enable pilots to
lkecp in tonch with the ground and each
other in flight.

Under one system hook-up, which will ex-
tend over the lines of the Boecing section of
the transcontinental air-mail route from Chi-
cago to the Pacifie, a regular block gystem
by radio will be the method by which traffic
alone the line will be regulated. Pilots will
be able to talk with each other in flight;

(Contined on page 112)
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A “Composite” Short-Wave Receiver -

HE short-wave receiver to be de-

scribed in the following article was

designed primarily for that class of

radio enthusiast who, by reason of
limitations in the family budget, must “roli
his own.” In these days of push-pull power
packs, super-dynamics, ete,, the cost of home
experiment for the fan who likes to keep
apace with developments in radio, is be-
coming exeessive; and many of us must per-
foree choose between beefsteak for dinner,
on the one hand, and possibly a short-wave
reeciver on the other. DBut, cven after
choosing the reeeiver, the budget allowance
must necessarily be spread out pretty thin,

And having decided that it must be eheap,
there is again the choice between a reeciver
cheap merely in price as against one cheap
in performanee also.  This new receiver is
cheap in price, but jts performance is up
to par with that of the bhest of factory-
assembled kits,

The circuit of the reeeiver is a composite
one: the anlenna circuit was borrowed from
an advertisement; the tuning circuit was
stolen bhodily from a magazine articke: and
the aundio amplifier is so standardized that
its origin is lost in antiquity. DBut the lay-
out is the writer’s own; and it is his ex-
pericnce that the whole secret of success
with short waves lies in that feature of the
receiver.

By ROBERT NEIL AUBLE

The truth of this statement is more ap-
parent when it is remembered that the tun-
ing eoil has only three to twelve turns of
wire, and that the tuning eondenser has
capacitics measured in terms of micro-
microfarads, The introduction of additional
inductances or capacities by means of the
Jead wires must be avoided; heeause a
short-wave receiver wired without regard
to this all-important detail will not reecive,
no matter how beautiful the cabinet,

Design of the Receiver

The circuit includes an nntuned stage of
radio-frequeney  amplification  (using  a
sereen-grid tube), a regenerative detector,
and two stages of transformer-coupled aundio
amplification (see Fig, 1). A metal panel,
preferably brass or aluminum, is used, and
the sub-panel is also metal.  1f heavy-gange
vellow brass is given a high polish and fin-
ished with a coating of transparent lacquer,
a very attractive receiver results.  The
screen-grid tube is shielded by means of a
brass cup.  Shielding other than that
afforded by the metal panel is not neeessary
for the successful operation of the receiver.

If it is desired, however, to shickd the de-
tector tube and its input eireuit the posi-
tion of the shield is indicated by the dotted
lines in the layout diagram (Fig. 2). If
such shiclding is used, care must be taken

[ B+aS5-. B+135 _.A-C+ GND
A+B- b
T E

i1

2

I

C4

BATTERY | A F-

LAYOUT OF PARTS AND PLACING OF WIRES.

Fig. 2

The lavout used by the writer is shown here, cxcept for a wegative grid-leak return, elich is often

advantageous 1n short-twarve oscillating detector circicits.

A positive return wmay be used, if preferred.
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DETAILS
OF
TUNING COIL .

Fig. 3

Mr. Aublc’'s home-made coils, of =ehich the

smailest is shown here, are twound on a form

“turned inside out’’ to give low losses, as

described elscwliere.
to keep the lead wires properly spaced from
the shielding material; since the wires pass-
ing through the shicld, exeept the fikunent
leads, are carrying high-frequency currents
which are difficult to control and isolate if
stray capacities are present.

From Fig. 2 it will be noted that all units
operating at radio frequency are located at
the front of the sub-panel, in such fashion
that the leads are short and widely spaced
from ecach other. It will be observed also
that the units operating at audio frequencies
are located at the back of the sub-panel and
very widely separated from the high-fre-
quency units,  The condenser used for con-
trolling regencration is placed near the rear
of the receiver and operated by means of
the long shaft. This position was selected
for this condenser because it prevents feed-
back currents getting back into tuned cir-
cuits at any point exeept in the tuning in-
ductance itself; the position chesen also
avoids band capacities in tuning since, not
only is the shaft grounded, but the high-
potential plates are at a considerable dis-
tance from the front panel, which is also
grounded. The battery wires are cabled to-
gether and brought into the receiver in such
a position that they do not introduce stray
capacity, High-frequeney currents are like-
wise isolated and confined by means of the
choke coils and by-pass condensers.

In connceting the various units to ground
at the scveral points indicated care should
be taken that the connection is cleetrically
perfect. It is suggested, as an additional
precaution, that all grounded points be con-
nected together by means of a wire on the
lower side of the sub-panel, This will pro-
vide a common low-resistance path for
grounded currents, and avoid troublesome
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Fig. 1

The circuit shoten is unot unuswal;

receiver is high, and operation will present o special difficuities.

efficiency with a properly-constructed, well-shiclded screen-grid

Tube V1 must be, and 2 may

be, shielded.

The Bammarlund Short-Wave Adarter-Receiver

The adapter-receiver described in a small neat

cabinet presents an appearance worthy of parlor

wse with ¢ standard high-grade broadcast
receiver.

IHHE adapter-receiver illustrated and

described here contains a screen-grid

tube (‘22 type) in an cfficient stage

of R. F. amplification, abcad of a
super-scusitive regenerative detector.  Con-
nected to the audio amplifier of a hroadcast
recciver, it produces a short-wave set that
is stable as well as exccllent on distanee,
and giving lond speakcer volume on foreign
stations.

The antenna circuit is controlled in the
simplest manner—by a variable resistor in
series between the aerial and the ground.
(The best results are obtained froin an
aerial twenty to sixty feet long, and as high
as possible.) The selectivity is maintained
by coupling the first R. F. tube (the ’22)
to the detector by a condenser and a tuned
impedance; acknowledgedly, the most cffec-
tive method. The condenser (C2 in the
diagram) is of 20 to 100-mmf. capacity
range, and its adjustment is not critical
1t is of the screw-control type, having phos-
phor-bronze plates, with iniea insulation,
whose spacing is regulated by the serew.

Coils Used

To tune the grid circuit of the detector,
as well as the plate of the sereen-grid tube,
a .00014-mf. variable condenser, C, is used.
‘This capacity allows casy tuning from 15
to 215 meters with the plug-in coils used.

On short waves there is nothing so im-
portant, so vital to successful operation as
the use of low-resistance coils, with low
distributed capacity.

By LEWIS WINNER

Since dielectrie losses increase very
rapidly with the frequency, the absolute
minimum must be obtained. This require-
ment is maintained in these coils by space-
winding the turns (whieh must be done
evenly to secure uniform current distribu-
tion) over a celluloid-like form 1/200-inch
thick, with silk-over-cotton wire. The ceil
is wound ten turns to the inch; so that the
spacing between successive turns is slightly
more than the diameter of the wire itself.

In the standard mounting base used, pro-
vision for a variable coil (primary or tickler,
as preferred) is made for the benefit of the
experimenter. It is not required in this
circuit, when only the short waves are to
be reeceived. This coil (which would be L1
if used) has regularly six turns, wound to a
diameter of 1-13/16 inches with No. 18 wire.

I'or the coils designed to cover the bands
with the .00014-mf. eondenser used, the
following are the manufacturer’s specifica-
tions. (A constructor would have to dup-
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cflects from eddy current in the sub-panel
itscif.

The filament temperatures are controlled
by means of fixed resistors. There remains
but two variable clements to be used in
tuning. The regeneration econtrol will be
found very broad, so that stations may be
located by the single tuning condenser.

The Special Chokes

Four radio-frequency chokes should be
used. While factorv-wound chokes may be
used, it is preferable to use home-made com-
ponents; since the characteristics of the
several chokes may be studied and the best
one chosen at little expense. To make them,
cut four sections of rubber rod 14-inch in
diameter and one inch long. In each section
cut, with a very thin-hladed coping saw, two

(Continued on page 411)

licate exactly the spacing, cte, a work of
much difficulty, in order to obtain the same
tuning range with home-made equipment.)
The 120-meter coils are wound to 3-inch
diamecter, and the shorter-wave coils to a
2-inch tube.

Waveband Wire Turns Turns
(meters) Gauge | 4 L3
20 16 4 3
40 16 10 5
80 16 21 9
120 18 32 15

The Detector

In the detector circuit the parallel-fecd
system is used; this permits the smooth
oscillation control so necessary in the short-
wave bands. With this method, oscillations
do not come in with a “hang-on™ or “drag”,
when the regeneration condenser is reduced
suffieiently to stop oscillation. Instead, there
is that steady, velvety increase of feed-back

(Continued on page )

The simplicity of the adapter-receiver may be scen at once from this view of the chassis; the layout

15 obuvious.
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Riaht-anale crossing of high-potential lcads lessens undesived coupling.
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Short-Wave Stations of the World

Kiio- — Kilo-

Meters cycles ! —, Meters cyeles
14.50 20,680—....Monte Grande, Argentfna, after 10:30 Al de{["les Eastern Standard 33.26 9,010—GBS, Tnghy, England.

p. m. Telephony with Kurope. [ | Time: Add 5 Hours for Greenicich | 3370 8,900—....Fosen, Vcland. Tests Mon and Thurs.
14.84 20,200—DGW., Nauen, Germany. 2 to 9 p.m. I‘ Mean 6 to 7 p.m

5 | . .
“Telephiony to Ituenos Afres. Time. | 31.50 S.090—W2XAC, sSchenectady. New York.
15.03 18,950—LSG, Monte Grande, Argentina. From 9 e — —— 34.74  8,630—w0O0, Deal, N. I
aan. to 1 p.m.  Telephony to Paris and 35.00 8,570—HKCJ, Manizales, Colombia.
Nauen {Herlin). Kllo- 35.48 8,450—wsSBN, 83, “'Leviathan.”
—~DIM, Nauen, Germany. Meters cycles 3702 8,100—EATH, Vienna, Austiia. Mon. and Thurs.
- 3 27,80 10,i80—PLR, Bandoeng, Java.  Works with Hol- 5:40 to 7 p.m. =
15.50 19,350—,...Nancy. France. & to 5 b.m. ‘ ' Jand  and l-‘niure weekdays ram 7 a.am.; —HS4P, Daugkok, Siam, Tues. and Frl
—FWwW3, aris, France. From 10 am. Tele- soietimes arter Y:30. 9 to 11330 am.
phony to Mlonte Grande (Bnenos Aires). 25.00 10,710—VAS, Glace liay. N. 8., Canada 5 a.n. 37.80 T.930—DOA, Docberitz. Germany. I to 3 p.m.
~VK2ME, Sydney, Australia. to 2 pom. Canadian Marconi Co. Relchpostzenttalamt, Jeriin.

i5.80  18.920—XDA, Mexleo City, Mex. 12:30 to 2:30 p.m, ag. 20 10,030—PLE, Bandoeng. Java. Tests with Australia. 38.80 7,770—PCL, Kootwijk, llolland. 9 am. to 7 p.n.

1594 18,310—PLE, Bandocng, Java. Broadeasts Wed. 98,50 10,510—RODRL, Leningrad, U.S.8.1R. (ltussia) 39.98 :-000:¢F;(éul)o:?;r‘:l]i‘“f‘-er:n“ninly;;d
8-10 1o 1040 a.m. Telephony with Koot  28.80 10,410—VK2ME, Nyduey, Australia. Irregular. On —EKA4ZZZ, Danzig (Free State).
wiik (Amsterdam}. Wed. _aflcr 4w Amulgamated Wireless $0.20  T.460—YR. Lyons. France. Dally eseept Sun..
16.10 18,620—GBJ, lodwin, Fugland.  Telephony with s S aalia L et Hiils, X, 8. w, 11:30 wm. to 12:30 pm.
A 04 5 05 41.00 7,310—,,..Parfs, France ("Radio Vitus) Tests.
Montreal. 30.00 9.905—. ... 1vien, [oland. - I G, " 1 . [
16,10 18,620—PCK, Kootwijk, Holland. Dafly from 1 3035 9g50--6BU, Lugby, England. 41,50 7,920—... Zurich, swlu,_erlaml. Sat. 3 10 5 pm.
to 6:30 a.w. 30.20  9,930—w2XU, Long Island Cits, New York. sifol %louseie; “ledll,. Wal qulmmi; TEsume
16,11 18,610—GBU, Rugby, Englund. 30.50  9,830--NRH, licredfa, "osta Rica. 10:30 to 11:30 4212  7,280—027RL, Copenhagen, Denmark. Irregular.
16.35 18,350—WND, Deal Leach, N J,  Transatlantie e Amaindo Cespedes Marln, Apartado 40. Arvund 7 p.m.
telephony. 30.64 $.790—GBW, ltughy, Englaml 43.00 6.870— EAR 110, Madrid, Shain. Tues. and Sat
1538 18.310—GBS, Lugby, England.  Telephouy with 3055 .750—....Agen. France. Tues. and Fri, 5 to 5:30 to 7 p.m.
New York. General Postoftice, London. 6:15 pa. 43.50  6,900- -IMA, Hamne, 1taly, Sun., noen to 2:30 p.m.
. — - v . Canzda. 31,00 9,680—7L0, Nalrohl, Kenya, Afrlca. 11 a.m. to 43.68 6.880—VRY, Georgetown, Uritish Guiana. Wed
16.50 ’3-"F%f,;_‘l;honly"‘:3"“,'3:}3}::,15.' e 2 pan. Relays GSSW,  Chelmstord, fre- and Nun., 7:15 ta 10:15.
o _quenuimr;mlntr;:m:g ?».rlé'e'::ilna e 44.00  6,820—xC 51, BSan Lazaro, Mesico, 3 a.m. and
16.54 18,130--GBW, Rughy, Fngland. Irrepulatly after 10::30 fm. RS - 3 p.lz;x- er
.57 18.120—GBK, ltugby. England 31,23 9.600—LGN, ltergen. Norway. 4:2: ;’ra' _W.:.iim" :s '(.';i:a;]:l-h:ln .
(35— . . N !
16.61 13.050—Kal, Bollnas, Canf. = 31.26  9.590—PGCJ. Nilersin, lHolland. English programs 0 o0 6'.1' 00 l)"l .
16.80 17,850--PLF, Bandoens, Java (Radio Malabar™). ‘vhurs, and_ Frl. trom i to 9 pam., Sal. v -515—w00. Dbeal. . J.
Works with Holland. from 5 te { am. Other languages. Thurs. 47.00  6,380—CT3AG, IFunehul, Madeira Island.  3at.
0—PHI, Hul lolland.  Ream_ statlon 1o Lite & e iR7ls. MiGnigat Lo ¥, axiuss, Bags after 10 p.ra,
b 17,57 . uizen. 4nd. E 1 to ¥ SS hildps N . E b
1088 1176 P e Itrondeasts . Mon.. \Wed., e L llps Radle, Elnd 48.80  6,140—KZRM, Manlla, . 1.
Thurs., Fri. % te 11 am. N, V. Philigs > . 19.02  6,120—W2XE. New York City. Relays WABC,
Kadlo, Amsterdanm. Gifes NLSS0SVKIRC Sptmyipammnilia pSsulerly Miantle Broadeasting Co.
g am. N 8 . lroadeastin 3 . .
1690 17,740--HSIP), Bangkok, Stam.  Broadeasts 9 to VPD. suva PLT Taiangds, oot ° ::.3; c..gso—:;xcx. Newark, N. 4. Illcl:u's \\oni
E a.m. 31.48  0.530—W2XAF, Schenectady. ew York. Mon., -4 6,00—VUOR2, Viennu, Austriu. Testlng Tues. 2
17.20 17,440—, .. .Nauen, Germany. Tues., Thurs. and Snyt. nights, relays WGY Thurs,, 8:10 1o 9:10 am. Wed. aund Sat.
17.31 1%, 300—-w2xK Sehenectady, N. Y., Tues., Thurs., from % D General Flectric Co after G p.i.
<at. 12 to 5 p.m. Ueneral Eleetric Co. —WIXA, Denver. Colorade. lelays KOA. 49.50  6,060—WsBXAL, Clnelonati. Ohio. Lelays WLW.
i8.10 146,300—PCL, Iomwiik, Nelland, Works with —....Melslngfora, Finland. —WIXU, Council Llufts, lowa, ltelays KOIL.
’ ' Liandoeng from 7 a.m. Netherland Slate 49.70  6,030—W2XAL, New York, N, Y.
Telegraphs. . R 19.80  6,020—W9XF, Chlcago, 1L
18.56 16,150—GBX. Rugby, England. 50.00 4,000—EAIZ5, Burceloma,.spaln. Sat. 3 to 1 p.m.
18,35 15,990—. ...Salgon. Indo-China. RFN, Moscow, Russia. Tues., Thurs., Sat
18.80 15,950—PLG, Bandoeng. Jata. Afternoons. i (NoTe: This list is compiled from e aedan
5 3 —w2XAD, Scheneetady, N, Y.  Broadeasts i . . St isasborg ] ; )
S sun. 2:30 to 5:40 poa, ‘l‘uci;,' Th“;s. and many sources, ali of which are not in II;Jmlie:I-l.'Jln::lerl' llﬂlr.'!;!blohl’a'g;l.! .;'l"elsﬁlln‘i g:}g
to 5 pou.. Frl. 2 to p.n e b e B e S ’ -
I?::Id(-:m::lu?uu Wit¥is evening program on agreement, and which show greater or - w48y around this T
Mon, Wed., Fri. and Rat. evenings. Gen- lessilliscrcphneics hinasiewl off .l 52.00 .--ﬂ—AFL Bergedorf, iermany.
eral Electrie Company €ss crepanc ; 1n view ol the lact 56.70  5,300—AGJ, Nuuen, Germany. Occasionally after
19.60 15,300—. .. .Lyngby, Denmark. Esperimental. that most schedules and many wave- T ‘ ; Cechoslovaki
2000 14.000_TFZSH, Ieelnd 1 . . . i . 58, 5.172—. .. . ’rague, Czechoslovakia.
2 engins ar in a Xpernn § B o Sra
20,50 14.625—W8BXF, Pittsburgh, lenna. gth N 5"“_ L rental 60.90  4,9m—LL, Parls. Franee.
.80 14,420—VPD, Suva, Fiil Jslands. stage; that daylight time introduces 62.50 "-“““—:‘;&’:'}s- 5 [ slgell, it Telaven lxl;)'l\";\
i L . 3 :
20 13.500—. ... Vienna, Austria. confusion and that wavelengths are Tues. anl ‘I'urs.  Westinghouse Ylectrie Co.
2998 13.100—WND, Deal Beaehy N. J. Transatlantic 5 7, 29 1 25 - : .
3 telephony. - ¢ calculated dlﬂ'erently m many sched- =35 B B Jow{:;ftl(ers li}gggur::l. 4Iﬁ'..'ll(,, l-(félx:\rw"i,':;-'
22 L050—w2XAA, Houlton, M Transatlantie " ington. Masa.; W2ZXBU, Beacon. N. Y.:
LR ‘ ules. We shall be glad to receive later "WENR, Chivago. 1L '
2735 12,850—w2XD, Sehenectady, N. Y. Antipodal and more accurate information from 65.22 10 66.67 meters—1.500 lo 44600 ke Television.
o ¢ program 9 p.m. Mon. to 3 am. Tues.; N ~W6XC, Los Angeles, Calif.
noen to 5 p.m. on Tues.,, Thurs. and Sat. broadcasters and other transmitting 67.65 4,430—DOA, Docherltz, Germany. 8 to 7 p.m.
General Eleetric (o. * e P, Mon.,, Wed., Fri

. KG organizations, & list who
—WBXN. Oakland, Calif, Relays KGO from g tions, and from listeners 70.00  4,980—0MK2, YViemsa. Austria.  Sun., first 15

8 .o, Mon., Wed., Thurs. to 2:15 am. i 0. gD . I
sund: pm— 1ave authentic information as to calls . wmlnmes of hour from | to 7 p.m.
'{,‘f,‘]‘“";-lgc‘?i?'cﬁ” i, Sy (GRS 13 2 —— ey W T0.20  4.2i0—RA.19. Khubarevsk. Siberfa.  Dally except
3 y ) exact wavelengtis and schcecdules. e el ruin R
24.41 12,280—GBU, RKugby, England é ¢ ©2.87  4.116—w00, Deal. N. J.
21,50 12,240—FW. Ste. Asslse (Parls) France. Works cannot undertake to answer readers 80.00 5,950—F8KR, Constantine, Tunls, Afrlca. Mon.
lsuenos Alres. Indo-China and Java. On I . . t | id 5 i o _ and_ Frl. ¢ )
o am to 1 Pom. and other hours. who inquire as to the 1dentity ol un- 8424 3.460—3\{175!];‘. lt:gsrnna;eln Denmark.  Tuesday
» - . 3 - B
,jg!';’;“'];‘lj;{,‘)!l'-géél;ﬁd known stations heard, as that is a 9476 3.140—WCK, Detrolt, Mich. (Police Dept.)
1 . R ug. 3.124—wW00, Deal, N. J.
24.68 12.150—GBS, Hughy. England Trangatlantie phone matter of guesswork; in addition to 98.00  3.060—. ... Motala. Sweden.
to Deal. N. J.  (New York). hi ! 5 f ] 1 101.7 1o 105.3 rueters--2.850 to 2.930 ke Telcvision,
10 11,940—. .. .Zeesen, Germany. Tests of new Super- this, the harmonics of many local long- —WIXK, Slllver Springs, Md, 8 to ¥ ; m
. . & H ] S
Bower broadeasters. . wave stations can he heard in a short- TR e [T e s Allwoad,” .
9540 11,800——WBXK, Fast Dltsburgh, T, Relays . , 1053 to 109.1 ineters—2750 to 2,850 ke. Televisi
KDKA after 6 nom. Tues. and Thnrs. from wave receiver—Editor.) ) T WIXBA, Newark. N 1. ‘Tues and Fri
5 to 7. Westlnghouse Eleetrie Co. 12 to | a.m.;—~W2XCL, lrooklyn. N. Y. ©
25,53 11.750—G5SW, Chelmaford. England. Keluys 2LO WBXAU,  Plttsbureh. I3, - -WIX8,
Londan, 2 to 7 p.m.. experimental trans- A Someriille. Mass. ;—-WIXAO, Portlond, Ure
missfon from § te 9 pon. and 70 to 109.1 to 113.1 meters—2.650 to 2,750 ke.  Teieviston—
8:30 3.m., and tests with W2aX{O 12 to WIOXR, (‘nleago. Il

1 P.m Mon, and Thues. Silent Hat. and 2156  9,500—VK3LO, Melbourne, Australla, Irregular 136.4 to 142.9 ineters 2,100 to 2,200 ke.  Television.
sun.  Biritish  DLroadeasting Ltroadeasting Co. of Australla. WBXAU, Pittshurgh, Ta. ;—WIXB, Som-

. B L | erville, Masz (—W2XCW, Sch
G TR -ﬁ:n;' 2‘:::“"1“!"“ Ff?":ﬁ:' sli":?ny(: S‘JR\T —0Z7RL., Copenhagen, Denmark.  Around N. Y. & ehenisindy)
James Rlchardson & Sons. Lid T onm, 142.9 to 150 '“‘u‘;‘i?'i-oool to 2,100 ke  Television.
2568 11,670—K10, Kahuhu, Tawall. 32.00 9,375—EHK90C, Berne, Switzerland. Mon., Tues., e sy P on BT B
20.00 11,530—CGA, Drummendrllle. Canada. Sat. 3 to 4 pm llljl I«[—WZ)ElBS \5\\ York, N. Y., frame
. — . = . irregular [ nes deep, 72 wide, 1,200 RM.P. —
26.10 11,490—GBK, l(_uzl._\. England. ; ! DUME(, Copenhagen, Denmark egula WIXAE, e e ) AN
26.22 11,430—DHC, Nauen. Germany (Ierlin) Weekda¥s after 7 p.m. PHEdUTZL.  PPa.; WEXAM, Los Angeless
after 5, Sun. after 9 p.m. 32,13 9,330—CGA, Drummondville. Canada. —W2XBU, Beacon, N. — W2XBW,
28.70 11,230—WSBN, 58 “Leclathan” and A. T. & 3740  9,250—GBK, Rughy, England. Hound Brook, N. J.;—w3XK, Washing-
‘T, teleplone  conneetlou. 3250 0,930—F Par F (B1rel Tower) TL tnn. D. C. 'Dally except Sum, 8 to 9
0 11, lOO—-—EATH Vienna. Austriz. Mon. and Thurs., = pEaDestb] KA. VIS Al e Ll -r msWEY, Allwood. N
27.0 ORI e slgnals 3:56 awm. and 3:56 p.. 1752 IT'Z_WKDU Cinelnnati, Ghlg. (Pollce Dent.)
VK2BL, Syd A i 178.1  1.684—WKDX, New York, N. Y. (Police Dept.)
27 97 31,000—..Posen, Poland. Mon. and Thurs. 5 to ) —VK + Bydney, Australia. 187.0  1.586—WKDT, Detrolt, Mich. (Fire Dent.)
6 p.m.  New station testing. 3250  9.200— GBS, Itughy, England. Transatlantie phone. (Standard  Televlslon  scanning, 48 lines, 000 R P.3L)
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New Radio Devices
for Shop and Home

In this department are reviewed commercial products of most
recent interest. Manufacturers are requested to submit descrip-
tions of forthcoming developments.

THE “TEST-O-LITE”
NTEW device for testing cirenits, which
has been put on the muarket hy the
L. 8. Brach Mfg. Corp. of Newarlk, N. J,,
is called the *l'est-0O-Lite™; o name which is
very descriptive. It will he uscful to any
Service Man, eleetrician, maintenance man

or cngineer:  and  handy  for  any ex-
perimenter.

It has an over-all length of six ind ‘ne
a width of three-quarters of an inu.

Mechanieally, it consists only of two heavy
leads, heavily rubber-covered, and a tiny
neon lamp protected by a bakelite monlding.
Llectrically, it is the cquivalent, in some
civenits, of the usual test-prod and tesl-
lanip eireuit.

The two leads of the “Test-O-Lite™ may
be touched to any cirenit carrying the po-
tential of 100 to 500 volts, A.C. or D.C.
On D.C. civenits it may be nsed to check
the polarvity of leads; as only that end of
the lamp glows which is connected to the
negative side of the line.

As the test prods and lamp form a series
circuit, the unit may be nsed in all arrange-
ments in place of the usual continuity tester,
provided the “striking” voltage is nchicved.

For example, it may be used {o test the
continuity of power-transformer  cirenits:
whether a power line is “alive;” whether
aito spark plugs are funetioning, ele.

A rough determination of a large con-
denser’s capacity may be made by noting
the brillianey of the lamp: and the con-
tinuity of coils und cireuits mav be deter-
mined hy using a “B” unit or the light line
to supply the necessary voltage to the lamp.

Fig. B
This rotary sasc equipment is especialiy de-
signed  for cutting large rouna holes throunh

panels, etc.  The errewrar blades are obtuain.
able also for wusc twith hana-operated drviliing
devices.

Fig. A
This seat testing wm, tehich incorporates prods
and lamp, is abort the size of two lean pencils,
and gives @ wisible indication o vottages abore

100. [t is heavily pretected.

To operate the tester, it is necessary to

ave a cirenit voltage sufficient to cause the
famp to glow; this is called the “striking™
voltage and its minimunt value eannot be less
than 100 valts,

The “Test-O-Lite™ will conveniently fit in
the vest pocket.  As current consmnption is
so slight that a regnlar »B™ battery supply
way bhe nsed in testing.

A ROTARY HACK SAW
TOOL to eut round holes in all metals,
waod, plaster, fiber, or halelite {with

use of abrasives. marble, tile and poreelain
may also be ent) hns been developed by the
Misener and  lIrving Mfg. Co.. Svracuse,
N. Y., for the use of the radio irade.

The rotary hack saw includes a holder
having cither a round, straight power shank,
or a Morse taper shand: and a “kit™ of six
blades of progressively larger diameters, in
sleps of Vi-inch, ranging from i minimum
Ye-ineh o a maxinnmm of 2V -inches,  All
of the blades cut to the same deplli; which
nwy e -inch. % -inch. Idinch or 1L
inches (depending upen whieh kit the six
blades belong to).  In order to cut a hole
of a given diareter, the blade having that
diameter is inserted in the tool, into a slot
in the holding tool having the same diam-
cter, and locked.  This halding tool is then
inserted in the turning instroment; which
may he a hand brace, or a slow-specd clec-
trie drill (as illnstrated).

Speeifications for a satisfactory drill to
nse in conjnnetion with the rotary hack
saw are as follows: Capacity of chuck, Y-
inch: no-loatd spindle speed, 1360 rpan;
full-load spindle speed. 750 rpan.: maxi-
mum power, 1-10 hp. The average vota-
tional speed of the saw should bhe about
150 feet of hlade travel per mimite.

NEW POWER TRANSFORMER
ITE. American Transformer Company of
Newarlk, N. J., has developed a power
transtormer to meet the demand for a unit
which will supply all the voliages ordinarily
required for operation of a radio set in
which are incorporated new type 245 power
tubes.
This transformer, the “Tvpe PF2150
has the following constants:  Plate-supply
winding. center-tapped, 365 volts on each
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side (730 volts, total), the maximum current
capacity bheing considered as the full output
of a single type-'80 reetifier: the rectifier
filament winding which is center-tapped sup-
plies 2 amperes at 5 volts.

For two 45 tubes, a filament winding
without a center tap which delivers 3 amp-
eres at 2.5 volts is provided; another wind-
ing without a eenter tap supplics 134 amps.
at 2.5 velts for a 24 or 27 detector tube.
The fourth heater winding, also untapped,
in this transformer delivers 2.5 volts at 7
amps. tor the radio-frequency and first audio
tnbes.

Center taps on the filament windings have
been eliminated to aveid complications; the
center-tapped shunt-resistor niethod of ob-
taining an electrical center being considered
more satisfactory.

This transformer will deliver all the eur-
rent vequired for the grvid, plate and fila-
ment circnits of the tubes mentioned above,
at the corvect polentials.

To maintain corveet voltages al the tube-
socket terminals it is necessary to use
(twisted-pair) No. 18 wire for 2 anps.:
No. 11 or No. 16 for 3 amps.: and No. 12
for 5 to 7 amps. The case of the transtformer
shonld be grounded, and also the center
tap of the high-voltage winding, unless the
tube cathodes or “A-—" are grounded in the
set.

A four-point switch, on one end of the
power transformer, sclects the correct tap
on the primary for the particular line-vnlt-
ange; the leads from the secondarvies are
hrought te soldering lugs on a bakelite plate,
at the opposite end of the iron casting which
constitutes the mounting frare.
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Fig. C

This newe model of potwer transformer is es-

pecially designed for use in a receiver using

push-pull "45 tubes, and supplies all needed cur

rent to filameuts and rectificr.  Center taps

have been omitted in favor of the more satis-

factory external-resistor wmethod.  Leads must
be soldeved to the terminals shoten.
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The **Radio Dancers™

A revived novelty which has
taken Germany by storm

OUR years ago, as a holiday novelty,
Mr. ITugo Gernsback, editor of Rapio-
Crarr, conceived and published an
idea for a little radio device suitable
for the entertainment of children, the decora-
tion of window displays, ete.  All the con-
structional details were deseribed and illus-
trated by him in the Deccber, 19235, issue
of Radio News, of which he was then editor.
1t is of interest to note that a manufac-
turer in Berlin, Germany, has Iately taken
up the same idea commercially, and is now
markéting a “Radio-Dancers” loud speaker
in two styles. ‘The smaller, intended prin-
cipally for home use, and illustrated here,
is circular, with a diaincter of eight inches,
and a height slightly less than three to the
“dancing floor.” The larger, intended for
window display primarily, is rectangular,
and accommodates six pairs of daneers at
once.

The photographs reproduced here show
the smaller instrument, which corresponds
in all details with that deseribed originally
by Mr. Gernshack.

The principle of the apparatus is very
simple; it is simply a loud speaker, to be
rlugged into a radio sct. The cross-sec-
tional view (Fig. 1) shows all the cssential
parts. The box, A-B-C, of hakelite com-
position, has attached to it a thin bakelite
sheet D, whieh is at once the diaphragm
of the speaker and the dolls’ dancing floor,
and is operated by a standard small mag-
nctic speaker unit K. The railing I keeps
the little daneers from falling off; the set-
screws G enable the floor to be leveled. This

4 frout view of
the loud speaker
after Mr. White
had decorated it
“in the modern manuer.®

RADIO-CRAFT

The “Radio Dancers” trip

merrily to the twie cwhicl

their “floor” s reproduce

ing from the output of the
recciver.

is important, as otherwise the dancers travel
to the lowest point of the edge and remain
there, .

The dolls, which are made of celluloid, are

The speaker wunit is bencath the diaphragm,

very light. Their feet are tipped, each with
the blunt end of a common pin.  The secret
of successful operation is that these pins
must he aligned very earefully; for, if one
is even a trifle short, the dolls will not
dance.

The source of their motion is found in the
vibration of the diaphragin in response to
the sound frequencies.  ‘The dolls, slightly
jarred by the vibratory impulses, move to
and fro most realistically. 1t is nccessary
that the signal be a strong one; for other-
wise the diaphragin will not move sufficiently
to keep the little dancers in constant motion.

February, 1930

It is surprising that American manufac-
turers have not taken up the manufacture
of this instrument, which is easy to make
and should find an excellent sale; particu-
larly for window display in radio stores.
In Germany it proved a sensation; for our

Berlin  correspondent  advises  us  that,
vw'e: ver the device has been shown, the
vine s were actually mobbed by curious
onlookers, and that the sale of the instru-
ment is very brisk.

The instrument takes, of course, the place
of a loud speaker and the dolls do not in-
terfere unduly with the reproduced musie,
‘The musical volume of this loud speaker is
not as good as that of reproducers of the
regular types for it has heen construeted,
not with a view of obtaining loud sounds,
but to provide enough motion for the large
diaphragm.

Fig. 1
A eross-scetion of the “Radio Dancers’” floor,
witich is also a reproducer diaphragm.  The
letters are explained in the text.

A Modernistic Loud Speaker

By FRANK C. WHITE

1.OUD SPEAKER which will harmon-

ize with the modern home furnishings
can be built with no great trouble or ex-
pense. The photograph  reproduced  and
drawings, together with the data given be-
low, should enithle even the most inexperi-
eneed to construct a reproducer of the type
shown; although the builder's artistic ability
is challenged by the work of final decoration.

First, assemble the frame:; which is 24
inches high, 18 inches long and 7 inches
deep (Fig. A). One-half inch pine or white
wood stock is used for this outer frame, and
the corners are nailed or serewed together.
A piece of airplanc cloth is now stretched
across the frame. ‘This acts as the speaker’s
baftte,

A small frame six inches square, made of
picture nolding, is next fixed to the center
of the cloth; and the section enclosed hy the
frame is eut out. The metal frame of the
speaker (an Amplion cone was used by the
writer) is attached to the small inner frame
(Fig. B); and the speaker chassis is drawn
back as far as possible.
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This completes the work on the speaker;
with the exception of treating the cloth,
which umst be given three or four coats of
dope.  After the last filling coat is dry,
vour artistic originality mnst earry von on.

Buy some standard quick-drying lacquer
and the particular colors desired; and draw
some futuristic design or scenie effect in
pencil very lightly so it will not show
through when painted.  Then color to suit
taste and leave te dry; which will take
about one half hour.

Another way of designing is to sclect a
picture or scroll and, by the use of ordinary
carbon paper,- transfer the picture to the
cloth., In this case, the transfer work must
be done before stretehing the cloth on the
large frame.

Should you care to improve still further
the appearance of your speaker, visit onec
of the many curio shops scattered abont
the city. You may pick up miniature dan-
cing dolls, or musicians, as used in this
speaker, for a small sum, If you are in-

(Continued on page 409)
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The Cooperative Radio Laboratory

The director presents the “Last Word” in a 110-volt D.C. Electric
Set, designed for low cost and economical operation

T has been our object in the past to

describe in this department circuits

which would be gencrally interesting to

the radic experimenter. Yet many cir-
cnit combinations arc interesting fromn an
cducational standpoint but do not give any
unusual satisfaetion, without tricky operat-
ing adjustments,  Radio fans are willing to
undertake these to some extent for the sake
of performance. One of these circuit prob-
lems was the Crystal-Iybrid Recciver, pre-
viously deseribed,

Now, we have to discuss a most interesting
development which affords an opportunity
for our Lahoratory group to acquaint them-
selves with the mental processes involved in
commercial researcl,. This problem is the
design of a satisfactory 110-volt D.C. re-
ceiver, for operation direetly from the honse-
current mains in direct-current  districts.
Now please do not lose interest and leave
us here, We know that many of vou will
have no use for such a recciver, for your
source of power is the usual alternating cur-
rent; but this discussion is as important to
you as to the reader who will benefit very
largely from the design presented herewith,

A Troublesome Problem

You sce, in spite of all the electrification
of radio receivers, the predicament of the
direet-current user has heen largely over-
looked; perhaps beeause that market is not
sufficiently large and again hecause some of
the problems have not lent themselves to
ready solution withont an accurate tabula-
tion of the difficulties experienced right
under actual conditions. Anyway, it struck
us that this condition presented an excellent

By DAVID GRIMES

ease for our laboratory cxperimental investi-
gation; and mauy dozens of direct-current
fans in the D.C. district of New York City
were consulted.

Out of the waze of accumulated facts,
certain definite conclusions were drawn,
which must be right, hecause these fellows
actually had to design their own installations
for their own radio satisfaction. Incident-
ally, abont as many circuits were brought to
light as there were 1L.C. fans interviewed.

It became increasingly obvious that direet-
current operation is  possibie  if  enough
money is to bhe expended and enough power
consumed after the installation expenditure,

DETECTOR

PUSH PuLL
LAST
AUDIO

95 VOLTS

Fig. 3
The filter civenit used to suppress gencrator
vipple in the D.C. recciver,  An old trans-
former secondary will scvve as the choke.

LASTAE, PUSH PULL

ROTORS

10T

()
50,0000 1M Porennonum{

N . E
- O— vl 430 H: EHok
{1i5v. p.C R ,,(3.0'“9‘;: LAMP
+ O— Q :
Fig. 6

The complete circuit of the D.C..operated receiver described in this article; it looks complicated, but

every part of it has beew scparately described in detail, in the preceding Rgures.

This set will give

evcellent guality, and is casy to operate,
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Fig. 1

All woltage drops in this receiver ave utilized
to provide “C' bias for its tubes. Eficiency!

But such a solution docs not appeal to a
laboratory for, after all, almost anything
can be accomplished if enough moncy is
expended, and it does not take a great deal
of engineering brains, either. Our problem
is to analyze the dircet-current requircments
and the difficultics confronting us, and then
to proceed to the auswer involving the least
of expense. There have been, and are, com-
mercial reeeivers for 110-volt direet current;
most of these are costly and are extremely
hard on the clectric meter. Complicated
filters have been installed in various parts
of the circuit with little rhyvine or reason.

Ilere are some of the facts which can-
not be overlooked. There is available only
110 volts—no more, no less. Power trans-
foriners will neither step up the voltage for
a so-called adequate plate supply nor step
it down for satisfactory filmnent operation.
The varions “B™, “C" and “A™ supplics
must be obtained from this rather inflexible
sonrce.  Next, it will be a revelation to
some of you to learn that dircet-current
lines are far from quiet; in this regard,
they are far different from batteries. The
commutator of the D.C. generator creates a
had tone, or “ripple”, at a frequency which
is execedingly aggravating because its piteh
is around that point to which the ear is most
sensitive.  In this respect, the problem is a
little more difficult than the usual 60-cycle
filtering,

Tube Types Available

The first circuit problem worth consider-
ing involves the economical heating of the
filaments.  The old storage “A™ battery,
delivering pure direet current, called for no
special considerations.  When  alternating
current came into use for lighting the fila-
ments, it was found that the ordinary tube
cools off hetween alternations of the heating
current to such an extent that the electronic
emission increased and decreased accord-
ingly, This caused a bad hum in the plate
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Fig. 2

The potentiometer acvess the light line regn-
lates the R.F. tubes and controls wolume.

circuits. The same situation obtains when
the 110-volt D.C. lines are empioved, be-
cause the alternating vipple from the gen-
erator comnmtator rides on top of a direet
ceurrent. The average tone affeets the plate
current, causing an audible hum in the re-
ception. This naturally led to the same
answer that has been applied to the 60-
cvcle problem—the heater-type tube.

The idea is sound, but the *27 tube is not
the solution. Kirst, beeause its great ther-
mal lag is not required to maintain constant

RADIO-CRAFT

filament emission, with the higher frequency
of the eommmtator flnetnations; and,
secondly, because it reguives altogether too
much enrrent to be economical in a D.C.
sel. ‘The 12\ here comes lo our reseue; this
tube, which never seemed to find any exten-
sive application hecanse of its early replace-
ment by the superior "71A as a power tube,
is an ideal one for the radio, detector, and
andio stages of aur D.C. set. This tube has
an appreciable thermal lag—several seconds
in fact. Not the half minute or so ot the
heater tube, it is true, but sufficient to com-
pletely eliminate the eonmuutator hnm which
might otherwise arise from this source.

Reterence should here be made to Fig. 1.
This shows the complete layout of a most
satistaclory circuit for IDL.C. operation. 1t
will be noted that '12\ tnbes are used in
all stages exeept the last audio, where the
conventional '71A power tubes are used
in push-pull.  The several filaments are eon-
nected in a series-parallel eombination which
delivers one-gquarter ampere to cach tube,
and draws a total of one-half ampere from
tho line.  As the voltage of the D.C, line is
many times higher than the few volts re-
quired to light the filaments, we must rely
on a current-limiting device; so that the
filaments reeceive their proper current in
spite of the high line-voltage. Such a device
is the €0-watt lamp shown. The 10-ohm
rheostat, included in the extreme negative
end of the fiknment circuit, perinits a slight
adjustment for vaviable line-voltages and,
at the same time, regulates the amount of
negative “C” bias on the radio-frequency
stages, as deseribed later on.  So wmueh
for the filament cirenit,

The source of “B” supply is next in
order. A study of the requirements will
explain the loeation of the 60-walt lamp in
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The first audio tube takes its “C" bias across
the R.F. filament circuits; the R.F. tubes across
the rheostat.

the positive end of the filament eirenit. By
conneeting the “B4" lead of the push-puli
stuge to the extreme positive end of the
house mains, we will have an available volt-
age between the plates and the filmiments
equal to the voltige drop acress the 60-
watt lamp.  You ser, this lamp really serves
two purposes, other than the illumination
derived trom it; the first of which is to
Jimit the eurrent fov the tiliments and the
second, to create a difference of potential
(Continued on page 114)

One Handred Dollars
for a SLOGAN jfor

A {ew moments of
your spare time INOW may
bring vou $100.00 in GoLn!

known by its own slogan.

L want a catchy slogan for this magazine. Slogans are
now used universally in many different lines of busi-
ness, and we believe that this magazine should be

Such slogans as “NOT A COUGH IN A CARLQAD”; “GOOD

slogans. Start thinking right now and jot down your thoughts.
Also, tell your friends about it, and get them to submit slogans
of their own; or compose one in partnership with them.

Here are a couple of sample slogans; which are given as
mere suggestions, AND NOT TO BE USED AS ENTRIES:
“WAVES OF RADIO INFORMATION"

“IT HOOKS UP THE RADIO MAN”

RULES FOR THE CONTEST

in GOLD
Radio (raft

Professional- Serviceman Radiotrician

TO THE LAST DROP"; “SAY IT WITH FLOWERS,” etc,
are well known. A number of magazines have already adopted
slogans; such, for instance, as ‘“Popular Mechanics,’’ with
“WRITTEN SO YOU CAN UNDERSTAND IT.”

We are offering $100.00 for a novel, as well as descriptive,
catchy phrase which we shall use after the end of the contest
as a permanent slogan of this magazine.

REMEMBER, THERE 1S NOTHING TO BUY OR TO SELLI

You have an equal chance to win this prize, regardless of
whether or not you are a subscriher. The contest is open to
all. Get your friends in on this and, if they give you sugges-
tions, you may split the prize with them, if you so desire.

To win the $100.00 prize, you must submit only a single slogan,
ONE ONLY. It must be an original idea. It makes no differ-
ence who you are or where you live, whether in this country
or not; anyone may compete in this ¢ontest and you may be
the winner.

Look this magazine over carcfully and try to find out what
it stands for, what its ideals are, and what it tries to accom-
plish. Then try to put all of your findings into a slogan which
must not, under any circumstances, have more than seven words.

After you have the idea, try to improve upon-it by shortening
the slogan and making it sound more euphonious; but always
remember that it is the idea which counts. The cleverer the
slogan, and the better it expresses the ideas for which this
magazine stands, the more likely are you t¢ win the Drize.

No great amount of time need be spent in the preparation of

(1) The slogan c¢ontest is open to everyone except members of
the organization of RADIO-CRAFT and their families.
(2) Each contestant may send in only one slogan; no more.
(3) Stogans must be written legibly or typed on the special
coupon published on page 403 of this magazine. (If you deo
not wish to cut the magazine, copy the coupon on a sheet of
paper exactly the same size as the coupon.) Use only ink
or typewriter; penciled matter will not be considered.

(4) Each slogan must be accompanied by a letter stating in
200 words, or less, your reasons for selecting this slogan.

(5) In case of duplication ¢f a slegan, the judges will award
the prize to the writer of the best letter; the one which,
in their opinion, gives the most logical reasons for the
slogan.

This contest closes on May 1, 1930, at which time all entries
must be in this office; and the name of the winner will be
announced in the July, 1930, issue of RADIO-CRAFT, on pub-
lication of which the prize will be paid.

Because of the large number of entries which may be expected,
the‘pu‘b]ishers cannot enter into correspondence regarding this
contest,

Address all communications to:

Editor, Slegan Coutest

Care of RADIO-CRAFT
96-98 Park Place New York, N. Y.

www americanradiohistorv com
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The Radio Craftsman’s Own Page

In these columns will be found letters of RADIO-CRAFT
readers from every quarter of the globe. Here old friends will

PASS A LAW!

ditor, Ranto CrarT:

This is just a suggestion that may help radio.
Why not have a law passed that would compel radio
mannfacturers and builders of home rudio sets 10
place a coil and condenser 1 the aerial system of
their sets. to sharply tune them to some wavelength
not in usc when the set is shut off? That would
prevent the thousands of acrials abserbing power
from the passing waves when not in use.

Eight or ninc years ago we could enjoy programs
from 300-watt stations almost anvwhere in the
United States: but now there is hardly a whisper.
1f this is not the cause. pleasc tell me why.

Lrvax ZEIGLER,
Boyune City, Michigan.

(Even if this were the canse of the troulle. we
fancy that the enforcement of such a law would
he a dithenlt task. lHowever. the loss of signal
strengih by absorption in tuned aerial circuits. even
in the most congested couditions. is very small, as

compared to that occasioned by metal Dbunildings,
railway lines. light wires, ctc., ete. This is shown
Ly the surveys of station strength around large

cities. conducted a couple of years age by the
Department of Commerce. Most commercial re-
ceivers, nowadayvs. have aerial circnits which are
not tuned in the broadeast band. Our correspondent
will have to blame weakened reception on the enor-
mons nmltiplication of stations, and of seurces of
electrical interference., in the past eight years, as
well as on the “sunspot period.”’—Editor.)

POOR PARTS CAUSE TROUBLE

Editor, Rapro-CrarT:

Recently, T wrote von for information on 1he
1930 Recciver.” saying [ had built it but it was
dead. 1 have since foumd part of the tronhle. Doth
of the resistors in the detector and R.IF. cirenits
were open. | conld not get LCleetrad “Truvelts™
as specified, sn had to use some wound on card-
hoard. These were perfectly O.K. when I tested
them: but in order to fix them to the parts, I had
to solder them. As soon as the heat was apnlied,
the cardhoard shrank., and loosened the ends of the
wire. which came away from the terminals. It was
so small that it was difficult 10 see. [ can now get
local stations with fair veolume hy putting the
phones across the primaries of the audio transformer:
hut cannot do =0 unless | take out 1he small coil
from the aerial eircnit.  Tn the diagram. this shows
one end gronnded. T am wondering if this is
correct. Now that I am satisfied that there is
nothing radically wrong and that the set will work
all right when I have finished. please disregard my
nprevious letter.

T. A. Moss.

277 Maviair Ave.,

Montreal, Canada.
15 correct: and if the

(The circnit as shown

constructor has  followed directions. made good
c¢onnections, and us<ed good apparatus, he should
be more successful.—Fditor.)

= P "

SHORT-WAVE BROADCASTS

Editor, Ran1o-CrarT:

W2XAL broadcasts the regular evening programs
of WRNY on Mondays. Tuesdays. Fridays and
Saturdays after 6 p.m.. Fastern Standard Time.
until sign-off of WRNY. They also hroadcast
rest programe on Tuesdays, Thursdavs and Satur-
days from abont 11 pm. to 1 am. The frequency
used is 6040 kilocyvcles. They expect to test soon
on their other frequencies, which are 11,800. 15,250
and 21,460 kilocycles.

W2XV of the Radio Fngineering Laloratories,
100 Wilhur Avenne. Long Tsland City, N. Y. is
broadcasting experimental programs en 8650 kilo-
cycles. The programs will be on the air on Wed-
nesdays and Fridays 8 to 10 pom.. E. S T.

WOXTF of the Great T.akes Droadeasting Company.
Chicago. broadeasts on 6020 kilocvcles. The sched-
ule is the same as WENR. They are also author:
ized to broadecast on 11,800 and 20.500 kilocycles.

W2XTPIT of WBRBC and WCGU is hroadeasting
the evening programs of those stations on 5500
kilocycles.

WSRBN came in here loud on about 70 mcters;

WOO the other station on the circuit came in at
about 75 meters.

KK(), Dolinas, Calif.. T veceived several after-
noons after 5. E. S, T. They were calling KIOQ.
The wavelength that was announced was 25.105
meters.,

It is more truth than poetry that yon can not use
any tube hut one similar to the Arcturus 227 in
short-wave adapters. Now 1 have troulile with
motorhoating on very few portions of my tuning
vange: cven there I have to only cut down on the
"13" voltape.

I reccived the new Mexico City station bur T will
not try to guness the call letters (ND.4). My re-
ception was all near the noon hour, at good speaker
volume with little fading.

The Chicago Federation of Lalor has started to
broadeast on the short waves agaim. The short-
wave station is WINAA on 6,080 kilocycles. They
are only broadeasting test proegrams at present, hut
expect to be on a regular. schedule soon. They will
broadeast the regular evening hroadeasts of WCFILL.

Howarp L. GGoupy,
633 Cornelia Ave.,
Chicago, Illinois.

BAND-PASS FILTERS
Editor, Rapto-Cuart:’

My applieation for a twe years subscription,
together with money orler. is enclosed. A few
copies of Rapro-CrRart. purchased at the newsstands,
convinced me that 1 wanted it. May [ inchule
that it seems to coutain what recently seems to le
lacking from other radie pullications—an editoria!
personality who so impresses himself on his readers
that they fcel as if they knew him personally.

We would like to hear abouwt land-pass fhlters.
their good points. had points. and are they going to
become standard equipment in the radio of the
future?  Why is it that the screen-grid Strobodyne
has never heen mentioned in publications? The
writer built one after the publication of the circnit
in Radie News. Tt is an acknowledged superior
performer in onr vicinity over any commercial radio

that we hiave ever tried. Here's best wishes to
RADIO-CRaFT.
H. C. TEXDERGAST,
jox 35,

Winslow. Alaine.
(Our correspondent will ohserve increasing atten-
tion to the hand-pass filter in our constructional
pages. It will he increasingly necessary.—/[ditor.)

CORRESPONDENTS WANTED
Lditer, Ramo-Crarr:
T am a subsceriber. and find cvery issue excellent.

T wonld like to correspond with Rapio-Crarr
readers all over the world, to know how reception
is under different elimatic conditions.

Louis Lroom.

253 Euclid Ave.,

Toronto 3, Ont.. Canada,

Editor, Ramo-Crart:

1 am here in Monroe for a while. and trying
out the climate of l.omisiana on short waves. 1 any
of the boys would like to hear from me. I will tell
them a lot of things of interest to them in short-wave
transmitting. T have had e¢vervthing that has a
eall to it: 1 have coustructed two television sets
and got good results. RavvonD BoxNER,

412 Desiard St.,
Monroe. La.
Editor, Ranto-CrAFT:

I have constructed the IPilot "Wasp”. and have
received 4R short-wave amd 21 long-wave stations.
If any of your readers would like to exchange ideas
and experimental «data, [ will answer any letters.
I think wour magazine is the lest for the experi-
menter and the service man.

W. 1T. NiLssoN,
19 Seventh St..
Savannah, Georgia.

(\We shall he glad to put in touch with each other
as many readers as possible: if the number of
inquiries increases, heévond the present number. it
may he necessary to simply tabnlate them under
*Correspondents Wantcd.”—Editor.)
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renew acquaintances of long standing.

HARMONIC HETERODYNES?
Editor, RADT0-CRAFT:

NRH. Heredia. Costa Rica, is now on. and has
leen for some time, from 10 to 11 p.m, E. 8, T,
every night on 30.9 meters.

PCl is being heterodyned badly by KIiJZ at
Fort Worth; the eighth harmonie of this station
falls right on PPCJ and mushes up their whele
program. This is being noticed in all parts of
the conntry.

A letter from VRY. Georgetown, DBritish Guiana,
says that their schedule is Sundays and Wednesdays
at 7:15 p.m.. L. S, F.: they keep on mntil about
9:30. Their wave is 43.86 wmeters. Lately, they
are being interfered with Ly a commercial code
station. They also state that they will he on the
air shortly with more power and would appreciate
reports from all listeners.

A new one heard here on Oct. 26 and 27 was
IF8137Z, Rue e I'echer, Montelimar. France. lle
was working on J38.56 meters, nsing phone from
abont 6 to 9:30 pom., E. S. 1. Ie has heen heard
several timeg since; working also on 22.1 meters
with G2GN. 1 think that this is the first time it
has heen reported inr the U. S,

I have read every issne of Rap1o-CRafT since it
started. and find it is getting better as it goes along.
Keep nup the good work,

CitarLes J. SCHROEDER,
3125 N. Spangler St.,
Philadelphia, Ia.

A FAMILY HOBRBY
Editar, Rap1o-Crart:

’lease publish some more cirenits like the “"Tunk-
Tlox™: 1 have built it and have received I'CT,
G58W, GIS., KGO, WSNAL, W2XLE, KDKA,
WGY. all with good volume. I have heen expert-
menting with a set nsing 3-plate condenser and tweo
stages of resistance-coupled amplification. I have
received with it the above stations ami WOXF,
CIRX. WND.

1 am thirteen vears old, and have heen a radio
“bug™ for two yvears. My grandfather and [ have

telegraph line between our houses, which are
near each other.

Pavr T1. Lee.
252 Genesee Park Drive,
Nyracuse. N, Y.

(Readers will find in the “Craft-Dox,” published
in the October issue of 1apo-CrarT, a simple and
inexnensive set, wiilizing, however. a  screen-grid
R.T°. stage ahead of the detcctor. \Where local inter-
ference is not troublesome, and location is good. a
simple regenerative short-wave set. with one or twe
stages of amplifieation, gives very good resnlts for
the experimenter. Where the preblem is harder,
the pew screen grid designs, though more expensive,
should be wused for hest results; and complete
shielding is often advisalble. It is intcresting and
pleasant to note the cooperation the youthful experi-
menter Jdescribes in this letter. We trust there are
many more sich cases.—Editor.)

)

PHILIPPINE BROADCASTING
Iiditor, Ttapiro CrarT:

KZRM, Manita. . 1., now operates a transmitter
on 6130 ke, 188 meters: the outpnt is one kilowatt,
though it sonnds like ffty here. The call is KiIXR.
The hours are from 4 to 5:30 pm, every day
except Sunday. when they are 3 to 4: and from
6 to 10 er 11 pon. every night excent Monday,
Mavils time. (This is 13 lours faster than Eastern
Stavdard Time; the corrcsponding howrs are 3 lo
4:30 a.m., 2 to 3 on Sundays, and 5 to 9 or 10 a.m_,
of the sume day, E. §. T.) This information is
from their letter of confirmation. “The station can
be heard here with abundant loud-speaker volume and
remarkalle clearness every morning.

C. II. Loxg,
Clifton, Texas,

HINT TO BUILDERS
Editor, Rap10.Cuart:

1 ran across a station on 68 meters giving WFCT
as call: he said he was 800 miles out of New York.
Later he was using code.  (Apparently a ship.)

(Continned on page 398)
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KINKS

The two readers of RADIO-CRAFT who send in the greatest number of ingenious Kinks each month will be awarded, each,

a copy of “The Radio Amateur's Handbook” a work well

A “CROSLEY V" OSCILLATOR
By Walter I, Warner
ALTH()[‘G]I thousands of 2-tube “Cros-

ley V's™ were sold, how many service
wen have realized how casy it is to make one
into an excellent oscillator for cirenit bal-
ancing, ete., by a slight change in the wiring?
The civenit for this purpose is shown in
Iig. 1.

A Tartley-type  oscillator decided
upon, using a type "99 tube for V1. Con-
denser C1ois the regular “book-type” unit
in the receiver: C2 the regular .00025-mf.
condenser in shunt with grid leak Gl.: C3
a 0.5-mf. condenser; the rheostat 30 to 50
ohms. A 4Y,-volt “A™ battery amd a
45-volt “I” hattery were used.

Audio-frequeney modulation nay he ob-
tained by using a variable high resistor for
Gl., and adjusting it to the proper value.

wis

A PUSH-.PULL ADAPTER
By Louis Rick

N easily-built unit, using a generally-

known circuit, to change a final stage
of audio-frequency amplification to push-
pull operation, may be made by the use of
resistors and sockets; as shown in the
sketeh (Fig. 2).

A list of parts includes: One UX-type
tube basc, for o plug: two sub-pancl-type
U'X sockets, V1, V2 four sets of mounting
clips, for four resistors; two 100,000-0hun
resistors, 111, R2: two 50,000-ohin resistors
(heavy-duty type), R3, R4: one 4 x ¥+ X
3/16-in. piece of bakelite. The suggested
Jayout is shown in the figure at A.

Insert the adapter-plug, with the asso-
ciated parts wired to it, into the last audio-
tube soeket: disconnect the “1*—" lead from
the last audio-frequeney transformer (that
ahend of the socket) and connceet it instead
to the center connection between the two

all articles printed.

grid resistors RI-R2.  This lead, in prac-
tically every instance, runs to a “C—" post
on the connection strip: consequently, this
change connects the “C™ battery to the grids
of the two push-pull tubes, through the re-
sistors.  The “¥F—" post of the A1 trans-
former connects te R2, and the “G” post
to RL

When '71A tubes are used as VI and
V2, it is recommended that a protective out-
put unit bhe cmployeds this is shown as a
high-impedance choke coil used with a 2- to
4-mf. condenser, 1.

(1t must be remembered that added “B”
current mmst he available to maintain the
plate voltage on the power tubes.  Other-
wise, two "12A°s might be used instead of
one  CTIA,  with  better anplification.—
Lditar.)

B-A-

B+ At

]
It

Fig. 1
The old reacnerative scts, new junked, supply
exactly the parts required for an R.F. oscillator.

A CONVENIENT METHOD OF
NEUTRALIZING
By Boris S. Naimark

IT is not generally known that two tubes

of similar characteristics have exactly
equal grid-to-plate capacitics.  (Any  dif-
ference that may exist is so small as to be
difficult of measurement.)

"This innnediately suggests that, if we have

PLLUG
65 &P
¢ 1
\‘ r}
F+ l Flo-. JF4
—3 2
G P
37 ATSTR G L
! socHer—----- o O 5
PRI SEC E i _ .
' (]
| BAKELITE
B+ . .E.".-_-_! LUPATE— | J‘
BREAK . [ =
‘C=POWER A+ B+ POWER
Fig. 2

The circuit shown above, plugged into a power-tube socket, constitutes o resistance coupled push-pull

stage.

it may be mounted on a small square of bakelite, laid out as shown @ A, lower right,

attached to a tube lase.
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bknown for its value; in addition to the space rates paid for

Fig. 3
The burnt-out tube at the rioht las the same
capacity as 1V, and therefore is an ideal
neutralizing condenser.

a set employving, say, type '01A tubes, in
the radio-frequeney  stages, we can  use
burnt-out *01.\ tubes, whose grid and plate
elements are not shorted, as neutralizing
capacities to take the place of a regular
neutralizing condenser,

Referring to Fig. 3, it should be quite
apparent that, if point 2 in the tuned cir-
cuit (at left) is the exact electrical center
of the grid inductance, stability is obtained
only when the value of the capacity C2 is
exactly equal to the value of the inter-
clectrode capacity Cl. In such a cireuit
arrangement a burnt-out tube V2 (of the
same type as V1, and whose grid and plate
eleetrodes are intact) will constitute an ideal
neutralizing condenser 2 and will require
no adjustments to achieve stability.

Use a socket, or solder the leads directly
to the grid and plate prongs of V2—the
“nentralizing tube.”

(The exact position for tap 2 must be de-
termined by experiment. It will be approxi-
mately at the mechanical center—as scen or
mcasured.)

The advantages of such an arrangement,
wherever the set design permits, are as fol-
lows: (1) l.ow cost, since burnt-out tubes
may be used: (2) no capacity adjustments
are required, since the grid-to-plate capacity
of the neutralizing tube is just right; (3)
permanence, since the grid and plate clee-
trodes within the glass bulb form a mois-
ture-proof condenser of the highest type
possible to obtain,

A SIMPLE REMOTE.CONTROL
By Bert M. Freed

NTF of the simplest means for turning
on or off a radio set is to use an or-
dinary “radio retay,” of a once poputar type,
now obtainable for a very small sumn. Such
an instrument has a switching circuit which,
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normally, would put a “B” eliminator on the
lighting circuit when the radio set is turned
on. When the sct is turned off the relay,
ordinarily, would connect a charger to the
storage “A” battery. In other words, the
switch is one of the double-pole, donbhle-
throw type.

However, when such a relay is to be used
with an A.C. set in the suggested remole-
control Tavout, the line-plug of the A.C. set
is inserted into the relay receptacle marked
1Y Ll The two binding posts (marked
“CAC from radio set,” and “*A’ from bat-
tery”) then hecome connections for the two
remote-control leads, which may be run to
any point. desired (I'ig. 4, next coluinn),

Althowgh, for simplicity, only a single re-
mole-control point is shown, a little thought
will show how any number of switches, con-
neeted in parallel. may be instualled to oper-
ate the relay. ('he writer uses only one
switeh.)

In the relay-control eirenit are shown a
little “C” battery and an ordinary 6-volt
pilot Lump.  The lamp passes just enough
current 1o operate the relay and thereby
limits the drain on the battervs in addition
to acting as a visnal indication that the
sct is on or off

The “line-phig” of the relay is plugged
into the light-line.

The nornal positions of the relay con-
tactors are shown in solid lines; and the
positions  taken by  them, when remote-
control switeh is closed, in dotted lines.

GUMMED
LABEL

CARDBOARD
BOX

METHOD 0%
*— OF BENDING.—*

CASE OF SHELVES WITH BOXES IN PLACE.

Fig. 5
The cabinet lere shown provides a place for
cverything,; vet it is made of peper boves,
cte.. which would othermrse be throw away.
Swmall wooden strips will serve instead of par-
titions, as shown,

AN INEXPENSIVE SMALL-PARTS
STORAGE CABINET FOR
THE AMATLEUR
By Lester P. Young
h( ANY experimenters like to “file” their
radio small parts.  Stationers often
throw awav convenient-sized hoxes of the
tvpe illustrated; and the writer (inds them
handy for this purpose. A couple of dozen
of Ihese cardboard boxes of varying depth
may be filted into shelves spaced to fit the
U(‘I"S, as they arc placed in a wooden pack-
ing case of corveet dinmensions.

To prevent the boxes from binding, and
insure their shiding in the proper place, di-
viding strips made of ¥-inch square wood
are nailed to cach shelf, between each pair
of boxes.

Ordinary round-headed hrass paper fast-
eners may be used to make a practieal and
good-looking “pull” (Fig. 5, above).

RADIO-CRAFT

ALC. CORD FROM RADIO
PLUGS IN HERE.~

i
i
!
;
]

THIS SOCKET
NOT USED,

TO REMOTE SWITCH,
LAMP AND BATTERY.

Fig. 4
There arc many old sct-charger releys, dis-
cardcd by owncrs of clectric sets, which are
weil adapted 1o provide remote-control devices
for turiing the set on and off.

EMERGENCY MEASURES
By Helmers J. Huebner

T may interest readers to know that tem-

porary operation of a radio receiver may
frequently bhe obtained by running a lead
from its acrial post to a lighting switch
plate or outlet plate on the wall or base-
hoard. The lead wire is merely stuck under
the plate and the plate tightened down
(Fig. 8A).

The explanation lies in the fact that the
armored light line is grounded to the ontlet
box, to which the ontlet plate is screwed.
The armored line often picks up sufficient
radio-Urequeney to operate a good radio set
satisfactorily.

Another “Kink™ of the writer is to wind
aronnd the two lamp eonductors a few feet
of insulated wire, whieh 1s connected to the
antenna post of the radio set (IVig. 813).

in “my countrv,” the gronnd is often so
dry that wire fenees are very well insnlated;
and good signal slrength results when a
lead is run from the fenee to the radio set.
Better results are secnved in this wav than
when the same lead is “dead-cnced™ at the
fence.

TO
RADIO SET
A
3
&\ TO RADIO,
¥ SET
[f\ B

Fig. 8
The pick-up from the lightline, obtained in
cither ef the conpling methods shown above,
will often give cxeellent reception and obuiate
the trouble and ecxpense of an aerinl.
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A NOVEL HOWL-ARRESTER
By C. J. Cairns

N()T being able to obtain a howl-arrester
when needed, the writer improvised the
one shown in Fig. 6.

It was made by cutting off' the lower half
of a hydrowmcter hulb, as indicated by the
dotted lines.  The upper part then just
slipped over the icrophonic tube.

These bulbs may he obtained in “five-
and-ten” stores.
HYDROMETER  METAL PANEL
uLB. Y
CUT OFF AT
HERE. . ""mw i
CELLLLOID |
JACK-

Fig. 6 Fig. 7
4t the left, a simple mecans of obtaining a
tube-cap to stoep micrephonic woiscs. Right,
a haudy means of iusulating parts from a metal
pancl.

AUTO CURTAIN AS INSULATOR
By Arthur Bernd

UTOMOBILFE caurtains are made of an

excellent grade of eelluloid, which the
writer puts to use, when ent and trimmed
to size and shape, as insnlation in his radio
set, A single sheet will last for years. In
Fig. 7 a flat “washer” is shown, insulating
an oulput jack from a metal set-pancl.
Strips may be cut and curled around a
shaft which is to be insulated.

45-VOLT
"B" BATTERY

LACQUERED
EXCEPT TIPS, 4

Fig. 9
The tester thins muade measures resistances and
detcrmines coutinuity very quickly. By omit-
ting the battcry. 1t smay be wsed also for
voitage readings up to its scale limis.

MODERNIZING THE ICE-PICK
By Luther C. Welden

CIRCUIT tester, which the writer finds
i greal convenienee, was quickly made
by mounting a 0-50-seale voltmeter on one
of two ice-pick handles.  All Imt the tips
af the picks were insnlated with a coat of
Liequer. A *donble-conductor” lond-speaker
cord was soldered to the steel of one pick;
and to one terminal of the meter on the
other (1he other terminal of the meter being
soldered to the pick on which it was fast-
enecl).  Tape was used on the handles
to securelv hold the cord leads and meter.
(Tt was necessary to use a leud-speaker
covd of the “line-wire” type: for the old
“tinsel” kind is not sufficiently conduetive
or strong.)  The assembly is shown in
Fig. 9.
The remaining two ends of the cord are
connected to a #5-volt *C” battery.
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SPECIAL NOTICE TO CORRESPONDENTS:

only one side of the paper.

List cach guestion.

Ask as many questions as you like, but

please observe these rules:
Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use

Tuguiries ean be ansivered by mail only when accompanicd by 25 ecnts (stamps) for each separate question,
He cannot {urnish blucprints or give comparisons of the merit of commercial products.

The reader asking the arcatest wwmber of interesting questions, thowgh they may not be all auswered in
the same issuc, will find his name at the head of this department.

Highest for the current month: PERRY N_ DALY with eight interesting questions.

CROSLEY “RI'L-90"—CARTER
ADAPTIEER
(42) Mr. Johm A. Garriott, Little York, Ind.

(0).) MHaving had difficulty in servicing a Crosley
model “RFL-90"" receiver, I am writing for advice.
It is connected right, I am sure. although the re-
ceiver will run down a set of “Ii'" hatieries in a
few weeks: the 45-volt block that feeds the detector
leing the first section to go. Changing tubes and
by-pass condensers has not improved matters.

(A.) The schematic cireuit of this receiver ap-
pears in these columus.

There are severnl possilile causes of the trouhle
mentioned, Of conrse. the first step is to connect
a 0:10 milliammeter (fused or otherwise protected)
in the plate circuit of the detector. between the
D445 set binding post and the hattery, and note
the current drain. 1f this is above normal, the
leakage may then be checked off as bLeing due to
either a leaky by pass condenser, C7: a leaky .\.i°.
transformer (primary winding partially grounded
to a point of lower potential. such as the case. or
the secondary); or a defective detector tnbe socket.
1i the realding is Lelow normal, the troulle may be
due to a leaky hattery calle.

Cousiderable economy will be effected if a sepa-
rate 45-volt “Ii” DLlock is used for the detector
plate supply. The negative terminal cennects to
“A+4." just as docs the negative lead of the four
45-volt sections which supply the potential of the
remainder of the set. The plus tap of the single
45-volt section is connected to the *"14+45" bLinding
post of the vecciver,

There is a possilality that the >" comnections
are not corrcct: although this should seemingly
have little to do with the detector plate supply. A
“C” battery which is reversed, or *“‘poled” wrong
(wrongly marked). would canse almost the same
trouble as <escribed.

().) How dots the Carter type ““PC-28" pheno-
graph adapter counect to the radio set? Please
indicate wire colors.

(A} The schematic circuit of this adapter i
shown herewith. [t will be noted that a tube in-
serted in10 the adapter socket does not function as
either detector or amplifier, hut merely as a coupling
device, when the switeh is thrown te the alapter.
The tube is indicated as a dotted circle, and the
detector socket as a dotted square, in Fig. B.

P | e
SOLDERING
LUGS FOR
PHONOGRAPH
PICK-UP.

SOCKET

(Q. 42B) Circuit arvangement of the Carter
“Type PC-28" phonograph adapter.

A STANDARD SET — SHIELDING —

SCREEN-GRID
(43) Mr. L. T. Ilegan. Ir.. Columbia. Me.
(2)  When using a receiver with the schematic
circuit shown, 1 cannot get morc than three or

four stations, at points above 40 on the dial; al-
though a great many stations can be heard below
this point.  Above the 40 setting, the circuit goes
into violent squealing. 1’lease suggest a remedy.

(\.) In the circuit mcationed, reproduced in
these columns, certain changes have Dbeen indicated.

At X1 and X2. insert resistors of 500 to 1.000
ohms valnc, Dreak the grid-return lead of T2
at N3, and makc provision for the “"C—Power”’

connectiont shown in dotted lines. Dreak the plate

circnit of VS at X4, and run the lead (shown
dotted) labeled D4 Power.”

Next, wire in a 2- or 4-mf. condenser. shown
as C2. Another fixed condenser, C3, with a value

of 2-mf., is 1o be connected as shown. The action
of these condensers is to stabilize the receiver
through by-passing of the circnits which, during
operation. are varied in characteristics.

It is suggested that the positions of the coils be
carefully considered. It is possible that turning
one coil at right angles would very greatly reduce

circuit coupling and thus improve operation.

Use a value of ahout .001-mf. for Cl1. Also,
increase the length of the aerial .
1f the rotor and stator plates of the variable

condensérs touch at any point above 40 on the
dial, this would cxplain the lack of all bt strong
signals.

It is not stated whether the variable condensers
are “ganged” for single:contrel operation. If
they are, it is prohable that the tuned cireuits do
not stay in resonance throughout the tuning range.

(Q.) Would shielding improve the operation
of this receiver?
(A.) Shielding might improve this recciver:

hut whether it proves successful depends upon the
efficiency with which the shielding of the receiver
was carried out. It is so nmch easier to reduce
rather than increase, the efticiency of a receiver
by shielding, that we de mnot recommend the at-
tempt with this recciver. In the first place, it
would be advisable to change the radio-frequency
transformers. and this immediately leads to un-
desirable complications.

{0Q.) What are the circuit changes nccessary
to improve this receiver hy the addition of screen-
grid tubes?

(A This idea, too, we cannot recommend in
connection with this receiver. It requires cven
more extensive changes than shielding: for shield
ing is one of the necessary steps toward practical
use of screen-grid tubes.

Another ohjection is that the ceils in the plate
circuit of 1he screen-grid tubes must have con-
siderably ligher inductance (greater number of
turus) than such coils desigued for ordinary tubes
of the 01\ type.

The design aud construction of units te be used
with screen-grid tubes has been discussed at con-
siderable length in many articles which have ap-
peared in past issues of Ranto-CrarT magazine,
The electrical connections to the actual tube arc
simple.

Pefore plugging in a screen-grid tuhe all wires
are removed from the <" post of the socket:
then. a wire is run from this “(3” post to a 45-volt
tap on the B sapplv. After the tube has been
plugged into the socket. the final step is to fasten
to the “‘cap” (on the top of the screen-grid tube)
the lead that previously was taken from the G’
post on the tuhe socket. Note the by-pass con-

V1 c3 V2 c3 V3'DE'T. c4 V5
£ 2 e o -
= ] L.S
! ce
Lt -E L6 | == Lé -
i cz [ & L2 CT Lt,)B()'.l'o
q-a e - pz st 1180V
()] \ ,
L& Ls
B2
' ? \ -r El’ E ri[ﬁ r
Sw k H
. > 2 T Bi90
[ [ ot
a oBta s
f-mc 2]) Lm OAtB—
C+ Gv 40V R3 iy

(Q. 42.1) Schematic cirewit of the Crosley “RIL.90™ receiver mentioned by My, Garriott; note the svstem of neutralization,
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All you need is a licile

TRAINING 0o make a
SUCCESS in RADIO

€

OUNG MAN, study radio!” That’s what every

ambitious young man of today is told by J. H.
Barron, Radio Inspector of the U. S. Department of
Commerce. Radio is crying for trained men. Experi-
enced radio operators and service men are in great
demand. A very serious shortage exists. Practically
all of the seven thousand licensed commercial opera-
tors are now employed and the need is constantly in-
creasing. Radio needs thousands of trained men. Are
you prepared to take advantage of this big opportu-
nity? Ships at sea, planes in the air, broadcasting sta-
tions, manufacturing plants, as well as dealers, require
thousands of experienced radio men.

You Can Easily Learn Radio at Home Through
This Course Sponsored by the Radio
Corporation of America

RCA sets the standards for the entire radio industry
..+ And this RCA Radio Institutes’ Home Laboratory
Training Course gives you the real inside secrets of ra-
dio quickly and easily! In your spare time, you can
obtain all the information
you require to make a suc-
cess in radio. You study at
the very source of all the
latest, up-to-the-minute de-
velopments. Thisis theonly
radio_course sponsored by
RCA, the world’s largest
radio organization, This is
the real way to study radio.
Learn radio under the di-
rection of RCA .. .under
the men who actually made
radio what it is today!

Radio Mcchanic and Inspector
$1800 to $4000 a Year,

For the added convenience of students who prefer a Resident
Study Course, RCA Institutes, Inc, has established Resident
Schools in the following citivs:

New York = . ¢ | 326 Broadway
Boston, Mass. ; 89% Boylston Street
Philadelphia, Pa. . # . . 1211 Chestnut Street
Baltimore, Md, . . . . 1215 N. Charles Street
Newark, N.J. a = 560 Broad Street
Home Study graduates may also attend any onc of our resi-
dent schools for post-graduate instruction at no extra charge.

-
. . . -
-
-

Clip ¢his Coupon NOW!

Graduates Find It Easy
To Secure Good-Pay
Radio Jobs

You actually train for suc-
cess. Everygraduateof RCA
Institutes has the ability
and the confidence to hold
a well-paid radio job. You
learn radio by actual experi-
ence with the remarkable
outlay of apparatus given
to every student. Every ra-
dio problem, such as repairing, installing and servicing
fine sets is covered in this course. Students of RCA
Institutes get first-hand information and get it com-
plete . . . That’s why every
graduate of RCA Institutes
who desired a position has
been able to get one. That's
why they're always in big
demand. No other radio
school can make such a
claim as this!

Step Out Towards Success

in Radio Today!

Get out of the low-pay rut.
Make your first move to-
wards a pleasant and profit-
able career in radio today bysending for this free book
... ""Radio.. . the Field of Unlimited Opportunity.”
Read these forty fascinating pages, packed with pic-
tures and descriptions of the
brilliant opportunities in
radio. Learn all about the
oldestand largestcommercial
radio training organization
in the world. See how you,
too, can speed up your earn-
ing capacity in the fastest-
growing industry of today.
Others have done it and so
can you!

Broadease Operators
$1800 to $4800 ¢ Year

J

Broadcast Station Mechanic
851800 to $3600a Year.

Land Station Operator
$1800 to $4000 a Year.

RCA INSTITUTES, Inc.

RCA IRSTITUTES, INC.

SPONSORED BY |

R

Formerly
Radio Institute of America

Dept. RC 2, 326 Broadway
New York, N.Y,

Gentlemen: Please send me your FREE40-page bookwhich
illustrates the hrilliant opportunities in Radio and de-
scribes your laboratory-methoed of instruction at home!
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(Q. 45) Schematic arrangement of @ “fader’”
assembly, for two phonograph pick-ups.

densers in all schematic circuits incorporating
screen-grid tubes as well as the R.F. chokes often
specified. The use of these is necessary to suc-
cessful operation.

“C” BIAS FROM MAJESTIC “SUPER B”
—HUM IN STEWART-WARNER

(44) Mr. Fred Hackett, Sioux City, Iowa.

(Q.) Dlease advise me as to whether a Majestic
Super “B’ eliminator can be wired to supply the
“C"” bias for a '71 power tube and also a 4;:-
volt Bias. This eliminator supplies 60 milliamperes
at 180 volts.

(A)) A 2000-ohm resistor, connected between
the center tap of the power transformer and the
negative terminal of the power unit, will supply the
required bias for a 71 tube, If the resistor is
equipped with a sliding contact, the bhias may be
varied and, if two contacts are provided, the 4%

RADIO-CRAFT

volts required as the Dias potential for ‘'01A.
type tulbes may also be obtained.

When securing a bias voltage in this manner,
the “C"” voliage is ohtained at the expense of the
“B" voltage: and causes a corresponding reduction
in the total I3 available.

(Q.) A Stewart-Warner receiver of the ‘‘Series
900" type has a strong hum background that can-
not be eliminated by any of the ordinary service
means—an unusual condition for this particular
model radio set. There are no open or shorted hias
resistors. D’lease suggest a remedy.

In addition to the usual causes of hum, such as
a shorted or open grid resister (R4 or R5) there
is the possibility of one of the '27s leing poor:

the detector tube bheing most likely to cause this
Also, a reversed field coil in the dynamic
A handy
adapter for locating a reversed field coil is shown
plug
fits into the receptacle on the chassis, and the plug
of the dynamic reproducer fits into the adapter re-
to one position
whether the
leads, going to the
shell,

effect.
reproducer may cause the same effect.
The

in schematic form in these columns.

ceptacle. Throwing switch “Sw3”
or the other wiil nickly
brown-white amd brown-green
outer terminals mounted on
should be reversed.

indicate

the speaker

This field-coil reversing tinit may be used wher-
leads are similarly

ever the dynamic reproducer
wired to a 4-.prong plg.

ELECTRAD FADER—PLATE RESIST-
ANCE—25- OR 60-CYCLES?

(45) Mr. Perry N. Daly, Malden, Mass.
(0.) I have an FElectrad “Super-Tonatrol,” type
7. DPlease show this unit connected as a *‘fader”

February, 1930

‘BROWN
GREEN

T
[ BROWN-

BAKELITE
N ATE YELLOW

(Q. 44) A Service Man's adapter, to test polar-
ity of dywamic.speaker field connections (sce
page 373)

for swinging from one pick-up or microphone to
another.

(A.)  The circuit for this and similar units is
shown in these columns. The pick-ups are num-
bered 1 and 2. This fader controls velume on only
one pick-up at a time.

In order to maintain a fixed volume limit, a
separate control, in shunt with the output of the
pick-ups, is recommended. This is preferably a
100,000-chm unit, indicated as R3. It may be
adjustable in small steps, or continuously vanable.

1Sach half of the fader is numbered, R1 and R2,
and each has a resistance of 25,000 ohms.

(Q.) In the October issue of Rapio-CrarT maga-
zine is shown a table of tube characteristics. Is
the plate resistance an A.C. or a D.C. value?

(..} The values shown are the A.C. resistances
of the tubes. For three-clement tubes, this may
be considered approximately the same for D.C.
measurements. Four-element (screen-grid) tubes do
not come within this class; their plate ecircuits®
ohmic resistances are A.C, values, and are above
the D.C. value,

{
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(Q. 43) Schematic civcuit of a standard 5-tube radio set of early vintage.

Letters from Radio
Craftsmen

(Continucd from page 393)

If S.W. fans will connect a 0-50,000-chm vari.
able resistor across the secondary of first audio, they
will find it useful in cutting out regeneration
squawks and an excellent volume control.

Dox GrirFIN,
117 East 22nd St.,
Kearney, Nebraska,

AN OLD-TIMER

Editor, Rapto-Cra¥T:

Recently I reccived a few copics of Rap1o-CrarT.
I am very well pleased with the make-up of your
magazine: it is a step in the right direction, getting
back to fundamentals of the game. [ was plcased
to get the copy with my old friend Jenkins' picture
on the cover. 1 am a faormer \Washingtonian. I
may say radio has been my hobby since 1914,

In the mountains of Lastern Tennessee, our re-
ception is very good, with distance. They know
very little of the game down here. Manufacturers
should give explicit instructions with schematic dia-
grams of their circuits; and less time would be
required to set things in order again,

Wau. J. Rearvon,
Sup't., Electrotype Div.
Kingsport Press,
Kingsport, Tenn.

and Xs tudicate the points of alteration.

GOOD DX IN CITY
Editor, Ranto-Cra¥T:

I find Mr. E. M. Welling wants to know if any
other fan has got any forcign DX on our broadcast
bamd, To date I have verification of stations as
follows:

Anstria, 1; China, 2; Cuba, 2; Czechoslovakia, 1;
Denmark, 1; Germany, 11; IHaiti, 1; Helland, 1;
Porto Rico, 1; Spain, 2; Alaska, 1: Hungary, 1;
Italy, 2; Japan, 1:; Mexico, 2: Morocco. 1; New
Zealand, 1; Norway, 1; DPoland, 1; Sweden, 2;
Switzerland, 1; Australia, 5.

All these stations were. logged on a six-tuber
which 1 built. 1 am using five '01A’s and one '12A,
with only 135 volts “1.”" My aerial is about 60
fcet long. 1 have an ordinary ground, which is
a cold-water pipe. I received these stations betwcen
1:30 a.m. and 6 a.m., Central Time, .

L.arry Lucas,
1928 Canalport Ave.,
Chicago, Il

“THE ONLY THING”
Editor, Rap10-CRAFT:

1 hope you keep up the good work, as short waves
are the only thing for a real thrill. At present I
am using a Silver.-Marshall receiver and hear the
following stations, from which I have verifications,
with lond-speaker volume: PCJ, PITI, NR1I, 2FC,
VK2ZME, GRS and G55W. I have written to
GBU, 0O1iK2, DIC, XCR.

GrorGe C. STARw,
Box 473,
Derry, Pa.

www americanradiohistorv com

Improvements in this circuit design are described Tn the accompanying text

WHAT XDA 1S DOING

Editor, Ranto-CrarT:

Station XDA is still experimental but, if suc-
cessful will be used for transoceanic telephone ser-
vice. It is located at Chapultepec, a suburb of
Mexico City, and has 20 kilowatts in the antenna.

MerrLe A. HEeartu,
501 Oak Ave.,
Waterloo, Iowa,

SUMMER BETTER THAN WINTER?

Editor, Ran1o-CrRAFT:

The Mexican short-wave transmitter XDA heard
by correspondents lately was testing with DIII,
Nauen; all conversations were in the German
language, which accounts for many listeners not
understanding the call letters. The regular day-
light wave is almost exactly 16 meters. They have
a terrific signal here on this wave, and 32 meters,
the one employed by them after 6 p.m, E. S. T.
I have not heard them lately on voice, DIIT was
very good lere.

This is the worst season of the year for reception
of short-wave signals above 20 meters from Europe.
Ttoth 58W and PCJ] were at good loud-speaker
strength here during the summer; but up till March
they will be very poor except at rare intervals, as
I have found from previous experience. Signals
from 585W reach maximum strength in this locality
at ahout 3:30 p.m., and then begin to grow weaker
as the evening advances; this usually holds good
until about March. The Javanese station, PLF on

(Continucd on page 415}
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Radio’s Greatest Bargains!

Send for

FREE |

RADIO |
SET

CATALOG

A Postal
Card
BringslIt.

ARNRRNRARNARN
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Radiola Portable
{Second Harmonic)

Superheterodyne
[AR-812]

One of the most famous fadlo gets In America.
Each cablnet is said to hine cost twelve dollars to
make. 1t is solid wood and finfshed In mahogany.
This set may be placed on a table, the hattery switch
turned to '“on,”" and nmwisie will be heard—withoct an
outdoor antenna; it works with a looh acrlal whirh s
bullt inside the cabinet. The set Ix super-gensitive
and, in certain locaiities, it i¢ vossible, on the east
coast, to hear west coast stations. e cabinet holds
all the batterles for the slx diy-reld” tubes tequired.
In locatluns near strung broadeast stativns jinterfer-
ence ma¥ he experlenced. That is, a station may he
hearl several times. To overcoine thls, some experi
menters have preferred to tune in the short-wavo
stations amd then use their Alt-812 as the INTER-
MEDIATE FREQUE " AMPI'LIFIER of a superhcteros
dyne  hookup. This  §s  accomblished Dby  tuning  thelr
sypetheterudyne to a hroadeast wave on which there i< no
interference.  Then, shurt-wave signals arc 'heterodyned’”
from the short waves to the wavelength to which the
super ks tuned.  In that way the tremendous amplification
obtainable from this recelver 1s used to the fullest extent.
A few may wish to arrange the parts differently on
another panel. In thls veceiver there are two large
variable condensers of 31 nlates earh. The oscillator colls
are honcycoinb coils mounted on @ hard rubber shect. The
maln part of the set, the Intermciliate frequency trana-
furmers, are buried In beeswax in a shlekl ean ealleld
the “ratacombh.” On the top of thlc ran are mounted
the tube sockets. A terndnal strip is the termlnus of

As Long As the Supply Lasts

HESE are the greatest radio set bargnins that have ever been offered. The radio sets listed here aro
standard sets made by the greatest and best Known radio set eomPany in America. .
i All of these sets are battery sets; but this is only one reason why they are sold at such ridieulously
ow Driees.
The other reason is that these sets are mostly demonstration and display modets from New York’s largest
radio and deépartment stores. .
We have been abte to make eonnections with A number of houses in New York Clty, and we secured these
fine sets at remarkable priees. Due to these circumstances, we are enabled to sell themn to you at only a
fraction of their original cost.

Important!—Set_ Builders, Constructors and Experimenters

Even if you do not need any one of these fine sets, here is a tremendous opportumity to get parts at prices
next to nothing. Everyone of these sets contains in addition te the valuable cabinet, a goodty guantity of radio
parts, such as. condensers, transformers, seckets. tuning dinls. eoils, efe,

These sets contain from $25.00 to $50.00 worth of radio parts, if you had to buy them separately. (n many
cases, it will pay you to rip a set apart in order to get thess vatuable parts at unheard of prices. So. even
if you do not need a set. the tremendous value in the separate parts will recompense you for the smalt outlay.

TURN THESE SETS INTO BIG MONEY! . . .

There are stitt many famities and many houset not equipPed with radio today. At the prices at which
wo are selting them. it will pay you to install these sets and setl them at an excelient profit.

number of our customers have made as much as $20.00 and $30.00 on each one of these sets by installing
them. incidentally making a profit on tubes. loud speakers, ete.

Remember. we do not sell you thése sets as brand new. They all have been used somewhat, but they are
all in exeellent condition, and, by going over the eabinets with some furniture Polish, or otherwise renovating
them, they will make a_first ciass appearance and, in most instanees. you will not bo able to tell the set
apart from a new one. This is your great opportunity to make a few extra dollars, and we trust that you will
not let this opportunity go by. )

Wo promise promPt shipments, We have a large supply of these sets on hand, and, in most cases, can
ship within 24 to 48 hours.

ALL SETS ARE TESTED BY OUR EXPERTS AND WE GUARANTEE THEM TO WORK SATISFACTORILY.

Radiola 25 Superheterodyne

The Radlola 25. made by the General Electric Company, and sold by the
Radio Corbotatlon of America, iz a gennlne ""Superheterndyne.”” This 1s a
speclal clreult, the patents of which ate jealonsly held by the R. C. A. anil
Infringement is vigorously prosecuted, due to the value of the clreult. Tho
partleular adaptation usck in this recelver i3 known as the *“zecond harmonle™’
cireit. Al the “Intermediste frequenry transformers’” are contalned In a
nlckeled “‘eatacomb.” Thls catacolnb ajone cannot be bought for less than
twelve dollars, and to have one of these Installed in the 25 costs, usually, NOP
LESS THAN EIGHTEEN DOLLARS. in additlon. there are all the other
parts, such as the tuning condensers, colls, looD aerial, etc,

The '"23” 13 a loop-opcrated set.  No outslde merial 13 needed. but an
antenna may he uped If desired, hy rnnlng its lead-In close to the loop, or
making a single loop in the lead-in and vlacing this loop In inductive relation
to the ivob on the °*°25.*"

A 2-mf. by.pass condenser 13 contalned in the eahinet. A marked, color-
coded cabie is provided for battery connectlon.  Sturdy 4l-plute (brass) varl-
able condensers (“straight line freauency’ (ype) with plgtall rotor connec-
tlons are used for loop and ''oscillator™ tunlng. In Urooklyn, with this set we
tunced In AWLW, of Cinclnnati, at nvon, with WOR hroadeasting on one slde
and WJZ on the othert This Is physically Impossible unless the recciver has
li-ke, selecthvity.”

Tuning of this receiver Is aeconptlshed through large "*thumb-operated’”
tunlng  drums, s0 designed that statlons may be “logged directly an the
drums.  Two tip jacks are Drovided for testlng filament potential. The
small center knob eontrols a multiple-contart switch whiclr changes the elrcult
to include one or two stages of A F. amplification. Additional volume control ls
afforded by panel-mounied rheostats of the cartrige type. Two jucks for
headphione use.  Nome constructors have stribhed these receivers aml reassembled
the parts in an entlrely differcnt tayout, resulllng fn a very compact. uper-
sensitive arrangement in portable formn. the entire ejulprient being ldeal for
such deslgn. The loop i3 12 inches wide, 28 Inches high and 5 inches across
the top; and center-tapped.

A two-tone mahogany-veneer cabinct of orlginal Patiern houses the chassis
and all hatterles.  Its  overall cdimensions are 2sxi9x12-tnches high. The
welpht Is 42 poonds.  RNix type 199 tubes aro reduirea.

EXACTLY as iMustrated and deseribed with cabinet and dne loop gerial,
{No tubes, batteries or loud sneaker.)

Shipped by freight or cxpress eollect List price of set $265.00.

ene ol of a G-wlre cable for connccting the batteries.
There arc two porcetain base theostats on the Inslde of
the penel, controlled from the front; one has about 6 ohms
and the other has about 20 ohms. N bush-putt switch
(renter)
cuts in clther one or twa stages of A.F. amplification.

Although the cablnet Is 35 inches long. 11'% deep and
1'% Wbigh. the nanel of Lthe recelver Is onty 19 inches long
and 9 Inches lLitgh, ‘The difference lies In the two cmil
:omllgx‘rlments for A" aml I bhattetles. $Six, type
VI99
pawer tubes, the type '20, mayv bo used In this set 1f a
Naald or simllar adapler is used.
without batteries 1s 36 pounds.

RADIO SPECIALTY CO.

Price 59.95

trated gnd descrlbed.  Priee includes cabinet but no

batterles, tubes or loud speaker,
Sshzl%renl by freight or express, collect.

set on amd off; another, {lower left} is 00, List prico

tums th

HOW TO ORDER

Remit amount by mone¥ order, cash or certified
Dry-cell check {personal checks occaslon delay}, Order direet
from this page at wrices quoted. No C.0.D. orders
on thiz sale acrepted.

98C Park Place
New York City

tubes are rtequired for this receiver.

The weight of thls
Exactly as illus-

BUY FROM RADIO’S OLDEST MAIL ORDER HOUSE
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A SCIENTIFIC EDUCATION WHILE READING THE
MOST MARVELOUS FICTION

Once you have read your first science fiction magazine, you will never
let a month pass without making cvery effort to read the next issue. Hours
of pleasant pastimc are well spent in reading stories that you like—stories
written by men who have spent many years in study of the science and have
attained literary success—stories that are entertaining and educational as
well. In the Science Fiction Group you will read stories of the H. G. Wells,
Jules Verne and Arthur B. Reeve type, with a techni-scientific background.

Sciencece
Kicetion
Magazines

scie(r;:ﬂeDER .

Stories

In SCIENCE WONDER STORIES B.

is the first national detective monthly
with a scientific background and has as
its Editerial Cemmissioner, Mr. Arthur
Reeve, the foremost science detective
fiction writer and author of the world-

vou will find creative ideas that reach
beyond the world of human eiviliza-
tion, stories of interplanetary trips,
transmutation of the elements, robots,
fourth dimension and many otlier
stories of scientific wonders.

Each magazine in the Science Fiction Group contains 100 pages and a
four-color cover. Many full-page illustrations by the famous artist, Paul,
and interesting scientific news and information make every issue worth

read “CRAIG KENNEDY" Series.

In this issue of SCIENTIFIC MONTHLY
you will read also “The Bishop Murder
Case” by S. S. Van Dine.

It contains a brand new Craig Kennedy
story, and many other scientific detective
stories written by such famous authors as
Dr. David H. Keller, Captain 5. P. Meeks,
U.S.A., etc.

reading and invaluable for your library.

_This unusual offer of eight months of any one magazine for one dollar
will last for a limited time only. Send in the coupon immediately!

25H¢

The On

Copy

STELLAR PUBLISHING CORP.,

MATITL

98 Park Place,
New York, N. Y.

Enclosed find $
subscription to

, for which enter my

COUPON

NOW

( ) SCIENTIFIC DETECTIVE MONTILY
( ) SCIENCE WONDLR STORIES
( ) ATR WOXNDER STORIES

for eight months. Check which you prefer.
(Canada and foreign $1.25)
|
INFAME el SRR - oms g sms B o oo [ A0, oo s s E
AITESS i ddeeibmrgib b 0 i e 0 00 W B 8 R b
\ ;T — IR | | T —— -
R.C.-230

All Newsstands

or write direct

\

In AIR WONDER STORIES vou
will read stories that reach beyond
present-day aviation methods—future
warfare — gravity nullifiers — cities of
the air—super bandits of the air, trips
around the world, and all the gripping
revelations to expect of aviation 100,
1,000 and 10,000 years hence.

8 MONTHS

ANY ONE MAGAZINE

$) .00

r

(Canada and foreign $1.25)
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B iy [] [

- QSCILLATOR €OIL

5
POWER PLANT

TUBE TESTING SOCKETS

U 12

Layout of poucl of the “instrument tray.”

Testing Equirment
(Continned from puge 363)

sereen-grid “+7 bias, 100 scule; 14, plate,
100 seale: 15, grid, 100 seale: 16, 1. C. fil,,
10 scale; 17, A, C. {il, 4+ seale: 18, spring-
and-button switeh to be pressed for 25 il
seale; 19, pearl push-button marked “stop

Fig. 1

oseillation”™; 20, A, C. fil., 16 seale:

)

——

2l
nickeled  snap-switeh marked “Zero-Bias™;
spring-and-button switeh to test 8. G.
tubes; 23, tip-jock marked “Sereen-Grid”;

One pair of sockets test tubes divectly, and the others permit use of the adapter plug.

24, 25, tip-jaeks for overhead-filament tubes;
26, 5-volt rejuvenator; 27, 3-volt rejuvena-
tor: 28, nickeled snap-switeh marked “UX—
heater™; 20 and 30, UX and UY sockets, for

Fig. 3. Righe
AK. 58" layout. S0 COND FIRED COND.
1K 5 3 [" o i I L BANK
G 2 2
Fig. 2. Below RFT 1 RFT.2 RETY 5
Rear layout of Diagnometcr.
O [ a | S [wh v
'/
DOUALE “PHONE"
COMDERSER vs
24 5 V1 '“0/:“
ﬂ |] R4 RS R6 R =
| _reeropucen H [] I] [I
“f (ONMECTIONS
CONDENSER ALK, TRANSF.
ASSEMBLY ASSEMBLY

| EVERY
SERVICE MAN
SHOULD OWN
THIS BOOK!

S. GERNSBACK'S

RADIO ENCYCLOPEDIA

The First Real Radio Encyclopedia Ever Published

Regular Price $2'00

Our
Special Price

$1.49

(1930 Definitions)
FULLY ILLUSTRATED
Size 9 x 12 in.
Over One Inch Thick
168 Pages
Written in Plain English

DITED by SIDNEY GERNS-
BACK, Author of “Wireless
Course in Twenty Lessons” — “One
Thousand and One Formulas” —
“Practical Electricity Course” — ““The
Radio Educator,” etc,

S. GERNSBACK’S RADIO EN-
CYCLOI'LDIA is the only standard
work ever published in America at-
tempting to classify alphabetically the
countless words used in the highly
specialized science of RADIQ.  The
ENCYCLOPLDIA is written in plain
English so that evervbody can under-
stand the definitions and descriptions.

No expense has heen spared, cover-
ing over (wo ycars in compilation, to
make it worthy a place in your library.

It is published in one volume—I168
pages—size 9 x 12 inches, over an
immch thick and nicely acconimodates
the beautiful illustrations and the
large, easy-to-read type.

The work contains 1,930 definitions,
549 photographs, drawings and dia-
grams.

REMEMBER THIS IS A REAL
ENCYCLOPEDIA — NOT A DIC-
TIONARY — and very few of the
things described and illustrated in this
volume can be found in any diction-

ary, or any other encyclopedia.

The book contains as a supplement a
classified cross index designed to bring
together radio references under one
heading having rclations in common.

All circuits new and old are de-
scribed by word and picture and every
part and apparatus used in Radio is
explained and made understandable by
means ot photographs and drawings.

The volume is printed upon fine
paper—bound in full black Keratol,
marbled paper fly leaves and end
sheets, with the title stamped in gold.

SEND NO MONEY

Just Pay Postman
(Canada or Foreign send Check or
Money Order for $1.75)

———————

ISKOR PRESS, Inc,
286 Fifth Avenue,
New York, N. Y.

Send me one copy of Sidney Gerns-
hack’s Pirst Nadio Encyvclopedia in one
volume as advertised. [ will pay post-
man §1.42 plus postage on delivery.

Name .oov v i e e reaae

Address .

Town and Siate..... ..
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44™ ST. |

HOTEL |

' Just East of B'way |
_ !

-_—

One of New York’s
New Hotels at Right Prices

A high-class hotel in the very center
of Times Square and within walking
distance of all Shops, Theatres, etc.

300 Rooms—300 Baths
$2.50 & $3.00 per Day

A Restaurant of Unusual Excellence
Special Weekly Rates

10 Toolsin One =5

—— e
g ®,
SMALL but handy article which L2,
serves for every possible need of the ’/,:V

all-round mechanie.  Invaluable in any

emergency.
An excellent combination of utilities for
the houschold—every necessity featured:

HAMMER — KXNIFE-SITARPENER — NAIL-
PULLER — BOTTLE.OPENER SCREW.
DRIVER — CORK-SCREW — CAN-OPEXER —
WEIGH-SCALE RULER TABLE OF
WEIGHTS AND MEASURES

Just glance at the illustration and you

Bottle .

Opener High Carbon

Knife Sharpener

will Cork

sce how really uscful this article is. The

“Ten in One Tool" is 10 inches high and

finely nickel-plated. Adjustable

The new tool is not only handy in the Screw Weigh

household, but every TOURIST, AUTO- ol [ 1

1ST, CAMPER, PICKNICKER, BOY- ale

SCOUT, FISHERMAN, CANOEIST, 15 Pounds

cte,, should carry in his bag one of these in-

dispensable combination tools, No SHOPF,

OFFICE, STORE, GARAGE, FARM, 5% Inch

BOAT, should be without one. PRICE  Steel Rule

$1.00, POSTAGE PAID. Measures

Be the first one to own the “Ten Tools in

One” in your own town.

Send your order today, pin a dollar bill to

coupon below and the shipment will go

forward to you the same day as received. Can
Opener

GRENPARK TOOL CO.
245 Greenwich Street
New York, N. Y.

i_G:n;; Tool Company, rC.230 | 1 Only

| 245 Greenwich Street, Weigh Scale 10 Inches

| New York, N. Y. | Hook High

] Enclosed find $1.00 for which please send 1

| me prepaid your “Ten Tools in One.” : !

| : .

| Name .eevevivnranenenratrssannansnisns I | Mall

I i : Coupon

I TESS o..0008: 9:-- - -88308ssbarsrory:  sosesrete I Send for Yours

| Town..ooereienaecananns treeseaes State.........e0 I TO-DAY

——— e —— S——— s
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load tests:; 31 and 32, UY and UX tube-
testing sockets.

The meters are as follows: 33, A. C,
Volts, scales 0-4-16-150-750; 34, D. C. Am-
meter and Milliammeter, seales 0-25-125 Ma,
and 0-2,5 Amps.; 35, D. C. Voltmeter, 1,000
ohms-per-volt, 0-10-100-250-7 50 Volts.
Meter 33 is a Weston type 476; mcters 34
and 35 are Weston instruments, type 301

Operating Conveniences

A feature of great convenicnce tu the
service muan is the fube rejuvenator which
forms an integral part of this serviee instru-
ment, 1f a tube test discloses the fact that
any “thoriated-filament” tube is paralyzed,
the tube way be rejuvenated promptly. In
fact, it is possible to rejuvenate a number
of tubes simultancously without removing
them from the sct, by the usce of the “an-
alyzer plig” in conjunction with the “D. C.
¥il” switch,

This *laboratory” docs not require bat-
terics when used as a “continuity tester.”

The power plant of the Dingnometer is
utilized to supply filament and plate A. C.
potentials to an 81 or similar type tube,
placed in one of the tube testing sockets.
Two insutated-handle test leads are plngged
into certain designated pin jacks (ordinarily
used for the two plate leads of the oscillator
coil). The millimmmeter, being in the plate
circuits, indicates the continuity of the cir-
cuit of which the two test leads are a part.

For reasons at once apparent to the prae-
tical service man, it is important that the
various meters should be instantly available
for external use. For this purpese, pin
jaecks are provided at the rear of the “instru-
ment tray,” so that any reading may be
made on any mcter through external connee-
tions. A 500,000-ohm resistor and a 30-ohm
rheostat, mounted within the “tray”, can
also be connected in any external circuit by
means of pin jacks provided at the rear of
the tray.

On the rear of the case are mounted 23
tip-jacks. By connections to these it is
possible to use any of the test instruments
in the unit. A list of these posts and their
markings are inchuded herewith.  The posts
are identified in a pictorial plan (Fig. 2)
by reference to the following arbitrary
mumbers:

1, milliammeter, 25-125 nil. seale; 3, 21/~
amp.; 2, between them, is the “47 ter-
minal: + and 5, 500,000-ohms; 6, “G”; 7,
“pr; g, “Br—these three for andio trans-
former; 9, “+” D. C.; 10, 80 ohms, thermo-
conple; 11, third winding; 12, “750 V.,
A.C7; 13, “+ — A C7; 16, “10 D. C7s
17, “750-250-100 . C.”; 18, .001-mf.; 19,
002-mf.; 20, “Neg. Com™; 21, 1-mf.; 22,
(marked “9”) 30-ohmy 24, knob of 30-ohm
rheostats 25, knob of 500,000-ohm variable
resistor.  Jacks 23, 14, and 15 (indicated as
“10", “117, and “12” respectively) serve to
make connections instead of operating pancl
switches.

Connections between the rear of the tray
and the pin jacks on the panel are made hy
means of flexible leads, soldered to the jacks
at the back of the panel.

Interior of Diagnometer
The exterior appearance is attractive; the
inside of this instrument will bear equally
eritical inspection.  Wiring is the cabled
“switchboard” type. The lower part of the

| unit is wired separately from the removable
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top panel; then these are joined by a cabled

lead between the terminal strips numbered

16 in Fig. E.

Many of the other units that comprise the

“tray"™ are discernable, as follows

(1) 1-mf. condenser;

(2) 500,000-0hm variable resistor;

(3) analyzer-plug cable;

(+) 30-ohm rheostat;

(3 6, 7, 11, 12, 13, 1t) Multiplier resistors
for voltmeters;

(8) fixed condensers, J001- and 002-mf,;

(9) fixed condenser, used in oscillating eir-
cuit, .0005-mf.;

(10) audio transformer; this includes an
extra winding for use witlh the thermo-
couple meter.

(15) overload relay to protect milliammeter;

(16) terminals for tray wiring, and pancl
wiring;

(17)step-down transformer for supplying
filament voltages and rejuvenator volt-
ages;

(18) . C. voltmeter;

(19) milliammeter;

(20) D. C. voltimeter;

(21) pin jacks into which the oscillator coil
is plugged;

(22) three of the six jack-type switches,
from which filument voltages are chosen
when tubes are tested from the A, C.
lines

(23) jack-type switch for rejuvenator;

(24) toggle switchs

(25) pin jacks giving access to all meters
and other included apparatus,

New Test Panel

A special panel is now ohtainable which
converts the instrument assemibly from a
portable device into a “permanent” instal-
lIation at the service man's own test bench,

To make the change, it is merely neces-
sary for the service man to lift the instru-
ment tray from the carrving case and set
it up on wrought-iron bhrackets fastened
to the rear of the test panel, of which the
meters in the instrument tray then appear
to form a part.

A phig receptacle at one end of the test
panel is provided for the special lamp cord
of the equipmment. The current to this out-
let is controlled by a toggle switeh, directly
below it.

The equiptnent may be used for measuring
the capacity of condensers of hetween ,01-mf,
to 9 mfs. Open transformers can he bridged,
condensers can be tested for breakdowns
and leakage, tests ean be made of condenser
and choke-eoil outputs and capacity outputs
on scts not wired for such a purpose. A
great many other combinations and tests
are possible, mecting every need that may
he cencountered in practical servicing of
radio reccivers.

Actual Set Analysis
To illustrate the ease with which the Diag-
nometer will locate trouble in any radio

recciver, the writer performed a test on a |

set of the popular Atwater Kent Model 55,

which had been returned to the dealer be- |

camse of faulty performance.

The circuit of the Maodel 55 incorporates
two stages of tuned . I, amplification using
A. C. screen-grid tubes, a *27 type detector
tube, one stage of resistance-coupled audio
using a 27 and a final audio stage utilizing
*45-type tubes in push-pull.  ‘The rectifier
is an '80-type, full-wave.

RADIO-CRAFT

"ELECTRICAL OPPORTUNITIES”

A full knowledge of electricity, as
taught in the New York Elec-
trical School, makes you inde-
pendent, gives you your choice of
either a BIG PAY job with one
of the world-famous electrical
companies, or a business of your
own. ELECTRICITY is also a
stepping-stone to Aviation, Auto-
mobile Engineering and other
highly paid professions.

._,.\:-ﬂ

AVIATION

Here at the New York Electrical School
you learn, not by correspondence, but hy
ACTUAL PRACTICE on full-size stand-
ard equipment. NO BOOKS used. Indi-
vidual instruction—you can start any day.
This School owns and occupies two seven-
story buildings in New York-—the city of
most opportunities. It is widely known
as the country’s oldest and foremost insti-
tution for trade training. That's why big
companies eagerly demand our graduates,

THE NEW YORK ELECTRICAL SCHOOL
21 West 17th Street, New York

Address

N N e R Y

Send for it TODAY. (t's free.

MAIL TODAY

The New York Electrical School
21 West 17th Street,

Please send me I p
this request puts me under no obligation,

New York
REE your 64-page hooklet.

403

This big 64-page booklet gives full information about the New York
Electrical Schoel courses and pictures of the equipment available for
your personal use, i

It is understood that

Editor, SLOGAN CONTEST,
RADIO-CRAFT,

SEE PAGE 392
2:2-30

96-98 Park Place, New York City.

Gentlemen:

I have written helow my entry in vour $100.00 Prize Slogan Contest.

Name

Occupation........
Street Address

City
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HOTEL CENTURY

111 West 46th Street

Just East of Broadway
JUST COMPLETED
N. Y. City

350 ROOMS — 350 BATHS

This New Hotel contains every
modern appotntment

Every Room has Private Bath

$3.00 per day up, Single
$4.00 per day up, Double

Situated in the heart of the city;

near Railway Terminals. I'L
ing Shops and Theatres within a
stone’s throw.

JAMES A. FLOOD, Resident Manager

All Lead-

are accepted.  Advertising for the March

January 9th,

— - — — —— — = — — T —
Advertisements in this section are inserted at the cost of ten cents per word for cach

| insertion—name and address each count as onc word.

advertiscments unless placed by a recognized advertising agency.
1930 issue,

Cash should accompany all classified
No less than ten words

should be received not later than I

AGENTS WANTED
FREE BOOK. Start little mail order 'husiness,
Hadwil, 27A-74 Cortlandt Street, New York.

Bl'.‘;l.\:l‘lsﬁ E)I'I'ORTU.\'ITYﬁ o
CAPITAL — An experienced dependable broker
will aid in financitug projects ot merit. Amster
Leouard, East Orange, J. - —
SELL BY MAIL. Books, Novelties, Bargains!
Large profits, Darticulars FREE: 1. Elfco, 521
South _Dearborn, Chicago.

CHEMICALS o
OOKLET OF ENPERIMENTS and chemical
;l-f'n)a;rl;:, 15¢. General Chemical Company, Box
397, Reading, Penna.

DETECTIVES N
YETECTIVES Earn Big Money, Excellent oppor-
In‘:;’ilt‘y.(:r Experience unnecessary. ]'nrtlcurnrs
Free. \Write, George Wagner, 2190B Broadway,
N. Y

—_i:\ih:TNU('TIO.\' ;
T TATCIT from 45 to 50 fuxes from 4 to 5 wecks
time. Can teach any reader of this magazine
how to get them. WTite for particulars. WAL
Hadley, Stanstead, Que.

RE THE LICENSED RADIO DOCTOR of your |

mmity.,  Earn $7.00-$10.00 spare time cvenings.
W:Ii'llc““l;‘o)w fu.rl‘ frie l-nnklet,l “Why the Radio
Doctor?”  Dept, C, 131 Essex Street, Salem,
Massachusetts. i
LEARN TATTOOING. Instruction catalog, dime,
Miller, X431 Main, Norfolk, Virginia.

MOTION PICTURES

MOVIE FILMS, Standard  Gauge, 250 feet
Western or Comedy, $1.00 Postpaid. Home Movices,
Dept, R, Box 744, Minneapolis, Minn.

OLD MONEY WANTED

$5 to $500 EACII paid for Old Coins, Keep ALL
old money. any VERY valuable. Get Posted.
Send 10c. for illustrated Coin Value Rook, 4x6.
Guaranteed  Prices.  We buy and sell. COIN
EXCIHANGE, Room 10. Le Roy, N. Y.

PATENT ATTORNEY

PATENTS ~ Time counts in applying for
patents. Don’t risk delay in protecting your
1deas. Send sketch of model for instrue-
tions or write for free hook, “Tlow to Obtain
a_ Patent” and “Record of Invention” form.
No charge for information on how to proceed.
Communications strictly confidential. Prompt,
careful, efficient service. Clarence A. O'Brien,
Registcred Patent Attorney, 343-A  Sccurity
Bank Building (directly across street from
Patent Ottice), Washington, D, C.

PRINTING
1000 BUSINESS CARDS $2.75 postpaid.  Samples

| free. John Miller, Montgomery, Ave.. Narberth, I’a. |

October, November,

issues of

RADIO-CRAFT

TO NEW READERS
A few copies of the July, August, September,
December

RADIO-CRAFT

can still be had at the regular price of 25¢ each.
Send stamps, cash or money order to:

98 Park Place, New York

and January
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As a matter of record and referenee it
may be stated that one of the “Radio Ser-
vice Data Sheets”™ (Oetober, 1929 issne of
Rapwo-Crarr, page 158) contains the schem-
alie cirenil of this receiver.

In preparing to locate the trouble, the
receiver was  connected up  under  actual
working conditions. It was found to be
seleetive and free from hum; but distortion
was present to a considerable extent.

In following the standard routine, the
tubes were tested first of all. The results
are shown in Table No, 1. The Diagno-
meter was ahle to test the sereen-grid X, C.
tubes, the "27°s and the "45's with equal
facility and acenracy, A comparison of the
readings with the “*normal™ table in the
Manual snpplied with the checker, showed
that all the tubes were O.K. with the excep-
tion of one of the *45°s.  This tube was
sub-normal, and henee was replaced with a
normal tube which matched the other *45.
Some  improvement in tone gunality  was
noticed.

The “nniversal-analyzer plug” was next
brought into action. “No load™ and “load”
filament voltages were measured first and
found to be correct.  (Table No, 2).

Table No. 3 shows plate voltages, grid
voltages  and  sereen-pridd  voltages, Al
readings were normal with three exeeptions.
The detector plate voltage was mueh too
low; the detector grid voltage was too
high and the prid voltage on the last audio
stage was about twice as high as it should
be.

The unusual detector voltages indicated
trouble at the small “phone” condensers by-
passing the deteetor plate R. 1. choke. A
scpiarate test of these condensers jvunedi-
ately diselosed the fact that owe of these
condensers wes xhort-cirenited, As soon as
a new condenser was put in, the detector
plate and grid voltages heeame normal

The high grid vottage on the push-pull
stuge indicated too much grid-bias resistance,
Since there are two bias resistors in parallel
in this cirenit, ench was tested separately by
a continuity test and the No. 1 (maroon)
bias resistor was found open.  When this
wias repaired the grid-voltage reading be-
came normal. Before fixing this open cirenit
a distortion test indicated very clearly that
over-biasing was causing trouble,

After the fault was corrected, the dis-
tortion test was again performed.  This time
the needle remained quite steady, regardless
of signal fluctuations; except on very high
volume, when there was a tendeney for the
necdle to deflect downward, indicating slight
underbiasing.  (The faulty units are shown
at “X" in g 8.)

Iaving mide the two repairs indieated,
the set was again tried out under working

| conditions and was now found to operate

perfectty.  There was a complete absence
of distortion and the tone quality was every-
thing that could be desived.  As a further
preeantion, however, the synchronization of
the three tuning condensers was tested, using
the  thermo-couple.  Svnchronization
found perfect.

In finishing up the analvsis, a “dial-cali-
hiration chart™ was plotted, using the modu-
lated radiator of the Diagnometer to set up
the R. I, signals far this test.

The rontine of the above analvsis has heen
deseribed, merely to give an idea of the ease
with which these tests can be conducted,
on any tyvpe of radio set.

wias
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Table No. 1—Tube Tests |
Type Pos. in Zero Bias
Tube Circuit Osn Stop  Osn Stop
224 Ist LI 221, 15 17y, 4
224 2nd R.F. 24 15 17 4
227 Detector 25 17 17Y, 5
227 1Ist Audio 27Yy, 17, 20 5
245 2nd Audio 50 48 31y, 27y,
245 2nd Audio 371, 36 28 221, |
280 Rectifier 1st P1100 — — —

2nd P187Y, —
Table No. 2—Filament Voltage Readings

Type

‘Tube Pos. in Circuit No Load l.oad
224 1st IR.I. 2.5 2
224 2nd R.I. 2.5 2
227 Detector 2.5 2
227 1st Audio 2.5 2
245 2nd Audio 2.4 1.9
215 2nd Audio 2.4 1.9
280 Rectifier 5.0 4.2

Table No. 3—Plate, Grid Voltages
Plate Voltage

Type
T'ube Pos.inCt. NolLoad l.oad |
224 1st R.I%. 150 150
221 and R.F. 150 150
227 Detector 120 36
227 1st Audio 160 60
215 2nd Audio 360 230
245 2nd Audio 360 230
Tyvpe Grid Screen
Tuhe Pos. in Ct. Valtage  Volt.
228 I1st R, 2 85
224 2nd V. 2 85
227 Detector 20
227 1st Audio 2
245 2nd Audio 85
245 2nd Audio 85

Model 400-B Diagnometer Used

Line Voltage—115 Volts

Interference Cures

RADIO-CRAFT

EXTRA MONEY

IN YOUR SPARE

Ex Libris — Beautiful Bookplates

TIME SELLING

Ilere is an opportunity for everyone,
regardless of whether or not you have
selling ability. You can make extra
dollars in your spare time., Ex Libris
(Beautiful Bookplates) sell rapidly and
in large quantities—members of the
family, friends and relatives will buy
these bookplates without hesitating.

These artistic Duo-Tone Bookplates,
illustrating old woodcuts and cngrav-
ings are reproduced on antique-tint
vellum paper, with name imprinted.
They insure the owner against loss ot
cherished volumes and show the pride
taken in a personal library.

Ex Libris (Beautiful Bookplates) sell
at $2 up per hundred with name im-
printed. t’\ ‘ritc for our special profit
plan of selling—or send 10c. for speci-
men and illustrated catalog of our
unique series.

ISKOR PRESS, Inc.
Dept. 9
286 Fifth Ave  New York, N. Y.

T

SCIENCE FICTION CLASSICS

may now be had for home,
library, club or hotel

HOUSANDS of science fiction fans who have always desired to build a library
of science fiction, may now do so because of an unusual means of publishing
that we have been able to work out.

Vie are gathering a number of Science Fiction Classics, including the best works

of the foremost writers, of which

“BETWEEN WORLDS” by Garret Smith

(Continued from page 367)

to work around or touch any part of high- |
tension power system, or traction lines, even
though interference trouble is suspected at
these puints. The very first reason is that
the slightest carclessness on any one’s part
may result in loss of life; for some power
lines carry hundreds of thousands of volts
and are extremely dangerous.

It is to be remembered that transmission
and traction lines of this kind are private
property; and persons not officially con-

nected with the eompanies operating them
are not permitted to tamper with or repair
defective apparatus.  DPower and traction
companies are always willlng to cooperate
with cutside interests in running down the
sources of trouble and effecting the neces-
sary repairs.  When radio reception is in-
terrupted by some defect in power or trac-
tton systems, a complaint should he pre-
sented to the proper officials, who are al-
ways glad to know of such defects as they |
often mean a loss of power (and therefore
nmoney) to the company.

(In the next issuc of Ranro-Crarr, Mr.
Bristow will eontinue his discussion of the
niethods of deteeting radio interference
caused by defective apparatus and leaky
lines. TIn many communities, radio clubs
have heen formed to deal! with such condi-
tions; and employ Service Men to do de-
teetive work on them.—Edifor.) |

is the first of the series. Printed on durable paper, with stiff covers, size 6 x 9 inches,
running 80 to 100 pages, these Classics deserve a place on your shelves—between the
choicest hooks of your library.

The stories which we will publish are now out of print, and can be obtained only
through our Science Fiction Classic Series.

“Between Worlds,” the first of the series, is a most marvelous interplanetarian
story. All the complexities, fascination and the strangeness of the civilization of
another planet are revealed to us in Mr. Smith’s most vivid manner.

Each of these books will be on sale only a short time,
and, therefore, if you wish to start your series, you must
not miss this opportunity.

The

5oc Copy

A new book will be published from time to time and,
therefore, you will within a short time have accumulated a
most desirable and valuable library of the best in science
fiction.

These books can only
be had from the
publishers.

STELLAR PUBLISHING CORPORATION ’

98R Park Place

New York, N. Y.

SONG WRITERS/

ARTY <28 X000 AA.

Substantnal Advance Royalties
lication.

: work for free examination and advice,
neceunnecasrary. New demand

crcnteg by ““Talking P:c!um" fully de-

seribed in our free book. Write for it

Today—Newcomer Associates

751 Earle Building, New York, N, Y.

are paid on work found acceptable for pub-
Anyone wishing to write either
tha words or musie for songs may submit

PATENTS

When it comes to making sick radios well,
or good radios better just

fonerie CLAROSTATE 22

For literature, write CLAROSTAT Mifg. Co.
295 N. 6th St., Brooklyn, N. Y.

ALUMINUM BOX SHIELDS

Beautiful silver dip finish, 5"x9"x6"—$1.89.

We make any size to order in 24 hours.
All types of adapters.
Full stock of Waeston,

—_— Jewell and Readrite
S meters,
. . ~ Largest stock of Ham-
% _— marlund, Amertran,
TRADE MARKS = ]. :lpilot, C:rter Snd Yax-
ey parts. cto-Coils
DON'T LOSE YOUR RIGHTS

TO PATENT PROTECTION i N e  Hiteail
Before disclosing your invention to Genuine Baldwin Type
anyone send for blank form ‘“Evi “C* phones, a necessity
pENCE_oF CoNCEPTION™ to be signed for short-wnve recep-

and witnessed. " i1 tion, $3.65 a pai
LANCASTER & ALLWINE )| |__oww=="" Brach’ TEST-O- LITE fts
(Registered Patent Attorneys) At your vest pocket, $1.50—

475 Ouray C.
Originators of forms *“Evidence of Concention”

Blide., Washington. D.

—FlL 31 IL —TX H& &S I8 NR 3N OF ET 3K

| 89E CORTLANDT ST.

postage prepaid.

BLAN THE RADIO MAN, Inc.

Est. 1923
NEW YORE
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SKINDERVIKEN

Transmitter Units

dave humdreds of uses. Eier¥ amateur should have two
or three of these amplifiers in his laboratery

A FEW USES FOR THESE UNITS

= X
RETRANSMISSIEN ~

PECLVER
«AMPLIFIER =

~RADIO ANMPLIFIER~

L= | ghg
ﬁﬂ -? ﬂ%ﬁl 'ﬂﬁ

~ONE STAGE
AMPLIFICATION~

.,
CAOHAACN
~TALKING LIGNT~

-CODE PRACTICING DEVICE~
BN Pt

m‘_f’”.mm.
) .'l: o e o
S ]
2 CarALn ., h 3
- carvora tramate mnt | Mol B ovow

E AMPLIFIER=

12.PAGE INSTRUCTION BOOKLET

containing suggestions and diagrams< for Innumerable uses,
furnlshed with each urnld.

WE PAY 3$5.00 IN CASH

for every pew use (levelobed fpr this unlt
and aecepted and nublished by us.

P. G. Microphone Transformer
A Modutation

slgned  for  use  with
the Skinderilken Trans-
mitter Unlt.  Has many
Primary Te-
sistance, %5
ohm; second-

FOR SALE AT LEADING DEALERS
Or Order Dircet, Using Coubont Iielow
SEND NO MONEY
whatever you have ordered, plus a few cents postage.
PRESS GUILD. fnc., .y 30
Please mail me at ohce as many 'ur the folluwing items

as 1 have indlcated.
eeeoSkinderviken Transmitter Unlts at 95¢.

fornmer speclally de-
other uses. s
ary, 53 ohms,
When the postman dellvers your order you pay him for
16-18 East 30th St.. New York:
for 2; $2.50 for 3; $3.20 for 4

for 1; $1.75

. G. Mierophons Transformers at $2

“"When delfvered 1 willl nay the postman the cost of the
itemns specified rlus postage.

Trans- |
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Hammarlund Short-Wave
Adarter-Receiver

(Continuved from page 387)

which enables even approach to the critical
state of the tube, where the maximum sen-
sitivity condition exists. A nddget variable
condenser (CI) having a capacity of .0001-
mf. is used to control this fecd-back.

The by-pass condensers 3, C+ and C5
are of O.1-mf. capacity cach. The R. F.
choke L1 has an inductance of 250 milli-
henries.  The design of this component is
very important; its  distributed capacity
must be at inimum, since the frequency
range is great and the choke s usually
operated below its resonant frequency. That

February, 1930

The set, however, can be used with alter-
nating-current  receivers,  batteries  being
used for the adapter. To do this, it is
necessary only to disconneet the plate lead
from the power unit, the batiery’s “B4”
supplanting it.  Ihe minus post of this
battery is connected to the minus of the
power unit. ‘The “A™ supply is, of course,
also separate; the plus and minus being
conneeted in the standard way.

Liither a *12A or a ’01A tube may be used
in the detector circnit. ‘The *12A is more
sensitive, having a lower plate impedanec,
and is also a mere stable oscillator. Al-
though the ’00A is more sensitive than
cither, it is too noisy. A 99 tube may be
used; but the regeneration is poor at the
lower wave-lengths.

A sct of the plug-in coils used in the adapter-receiver, twith their standard interchangeable mountings.
The space-wound wires are supported on an insulating film.

is, it is operating at a frequency where the
the only 1. 1%. current that goes through
passes through the distributed capacity.

Also, when the choke is used in a regen-
erative circuit, as it is here the inductance
of the choke must he high. Otherwise, the
output of the circnit will be shorted at
some frequency and thus prevent the cir-
cuit from oscillating at that frequency. The
speeified choke fully complies with these
requirements; having the necessary induct-
ance, unusually low distributed capacity
(only 2 nnnf.) and a direct-current resis-
tance of 420 ohms.

Battery Operation Required

The question, why shielding is not em-
ployed, undonbtedly comes to the mind of
many. It has been avoided because of the
mechanical difficulty in changing from one
coil to another. 'The layout has been so
arranged, however, as to minimize the capa-
citanee between the grid and the plate wires.
That is why the layout should be followed
so carefully.

The receiver has been designed for battery
operation because of its quict and unfailing
action. It is not desirable to use alternating
current: both because of the noises intro-
duced and because the tuning becomes very
crratic.

Operation

While the tuning of this receiver requires
exactness, it is not difficult. The drum
dial (knob control) with its 5-to-1 reduc-
tion ratio permits this necessary precision
adjustient.

The regeneration condenser is an impor-
tant tuning factor. When tuning, it should
be turncd until a hissing sound is heard;
this is an indication that the detector tube
is just beginning to oscillate. This condi-
tion should be maintained throughout the
tuning. ‘The station can then be tuned in
by the larger condenser. The volume is, of
course, controllcd by R.

The oscillating state of the detector tube
can be learned by tonching the stator plates
of the tuning econdenser. A sharp eclick
will be heard if the circuit is oscillating,

The value of the grid leak varies from
2 to 9 megohms; although best results are
usually obtained with a 5-megohm value.

Wiring and Layout

As stated, the reeceiver is an unusually
sensitive one, capable of consistently pick-
ing up stations across the scas. DBut (and
a big BUT, too), the wiring must be done
carefully and the layout must be followed
rcligionsly. Carclessness in either, or both,
will impair the results seriously.

v2

Fig. 1

The schematic circuit of the Ham-
mariund short-wave adapter-receiver,
which may be coupled to any
standard audio chawnel: although, as
shown here, the specific design is
intended to wtidize a broadcast re-
ceiver’'s amplifving stages. It may
be used with an A.C. sct, but should
be operated by battery power to ob-

pel
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~
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tain hum-free reproduction. A con- =
denser between the acrigl post and

lead-in  may greatly improve recep- bL

tion; cxperiment should be made to

determine the best wvalue, probably X
below .0001-mf. A
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RED
LEAD

BOTTOM VIEW OF PLUG
FOR DETECTOR SOCKET

Detail of the plug used to conncct the adapter-

reeciver to the amplificr of a broadcast sct,

by Fahnestock clips to C5 and the plate
choke L4.

It is imperative that all leads be as short
as possible, as weli as direct.  All wires
carrying radio-frequeney  currents  shoud
cross cach other, if at all, at right angles
and clear cach other as much as possible.
The lead length may be increased slightly
to permit this.

All connections should he soldered wher-
ever possible, Care should be excreised here
not to use too much flux for this causes
leakage.

Any type of audio amplification may be
added. It is only necessary to connect the
plate and the “B4" Jeads of the amplifier
to the same respective posts in the detector
tube output circuit of the adapter.

Be sure that the filaments are so con-
nected that a switeh will turn them all off
at the same times; e, g., the audio as well as
the R. I'. and the detector,

(The author of this article will be only
too glad to answer any queries as to this
receiver or its components.

List of Parts

C—One Hammarlund .00014-mf. variable
condenser, type MI-7;
Cl—One ammarlund  .0001-mf,  midget

variable condenser, type MC-23;

C2—One Hammarlund equalizing condenser,
type 1C-80;

C3, Ct, C5—Three Sprague 0.1 mf. fixed

condensers, type I

L3 -One set of Hammarlund short-

wave coils, type SWC-3, and one special

short-wave coil, type SWT-120;

FA—One  Hammarlund radio-frequency
choke coil, type RIFC 2504

R—One Electrad Tonatrol, type P;

R1—One Yaxley 20-ohmn mid-tapped fixed
resistor, type No. 820C;

R2—One Yaxley 4-ohm fixed resistor, type
No. 804;

R3-—One Durham metallized grid leak, (see
above) s

One—Yaxtey midget battery switch, type
103

One IHammarlund knob-control drum dial,
with light, type SDW;
One lHammarhid adapter plug and cable,
type SWAD;
Three Hamuuarlund
SDWK;

Two Eby sockets, type No. 123

One Westinghouse micarta panel, 7 by 14
inches;

One basehoard, 9 by 13 by 34-inch;

Small hardware.

1.2,

walnut  knobs, type

CLEAR RECEPTION AT HIGH
ALTITUDES
S there a vertical “skip” distance?” From
a recent Associated Press dispateh it is
learned that pilots report reception of the
signals of the ground radio operator more
clear at 12,000 feet than at 100 fect.

RADIO-CRAFT

Sound Proiection

(Continued from page 379)

them. Some are hooked up in series, which
means that each cell must be watched so
that it will maintain a constant charge with
the rest; for one dead cell would mean put-
ting several batteries out of the working.

“B” and “C” batteries, rather than ree-
tified alternating current, also will be found
in many of the instaltations; and of course
these have to be tested regularly and re-
placed at the slightest signs of defect or
weir,

There are lenses and reflectors to clean
and polish and reset; parabolic reflectors
and huge condensers, in many cases, need
as much attention as the projection lenses
themselves.

There are “exciting lamps” that must he
cleaned or replaced if they show the slight-
est signs of wear; and the photocleetric
cell must he spotless and handled with the
utmost care.

The machines have to be oiled; not bathed
in oil, but given just the correet amount
at regular intervals. The picture film must
be inspected to sce that there are no points
of weakness or poor patches that will open
up in the machine,

Some of the devices are provided with
motor-generators  instead of storage bat-
teries, to power the amplifier tube filunents
and exeiter kuups, and these too must he
given their share of attention; not forget-
ting the bigger motor-generators that supply
the high-nmperage direet current for the are
lights.

All of these, and a thousand and one addi-
tional details, go to make up the necessary
routine of the projection room. The aver-
age visitor sees a reel put in the machine
and a record placed, and perhaps a “change-
over,” and thinks it is all very easy and
that the projectionists “get away with mur-
der”  The part that scems the most mys-
terious to them usually is “llow do yon
know when to change over?” Of course, a
perfeet change-over is not the casiest thing
for a novice, hut, if that were the hardest
thing a projectionist had to worry about,
he most certainly would be “getting away
with murder,”

The “Sound” Service Man

Supplementing all these attentions given
the cquipment by the regular projection-
ists, a Service Man (usually employed by
the manufacturers of the sound equipment)
comes  around at regular intervals and
makes a thorough inspection of the equip-
nient.

Ile carries instruments, with which he can
tell the exact condition of the tubes in the
amplifier and the varions circuits; so that
he may forestall any tronble that might be
developing. e has a printed report form,
which he is required to fill out for every
visit he makes. This report is filed with
all the history of that installation, so that
reference may be made to it at any time te
facilitate cmergency service, cte.

Some of the questions that appear on the
average report sheet are as follows: Naine
of subjects being run and their producers?
Sound on filin or disc? Quality of sound
in theater, and remarks on same? Average
low point? Readings of various meters?
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“Here at last is THE BOOK
that we of the Radio profes-
sion have needed for a long
time, It is the best and most
complete handbook ever pub-
lished,” says J. H. Bloomen-
thal, Chief Radio Operator,
U. S. S. B. Steamship “East

Side.”
THE

RADI
MANUAL

A New Edition

Com[lﬂete new chapters on atrcraft radio equip-
ment; Practical Television and Radiomovies with
fustructions for huilding a complete outfit; radio
tuterference; 100% modulation; latest equipment
of the Western Electric Co.; the Marconi Auto-
Alarm System; and many other developments of
the past year, All this information is added in
the new edition and, besides, the entire hook has
been brought right up to date with much new
material.  The Radio Manuai continues to be
the one complete and up-to-theminute handbook
covering the entire radio field.

A Handbook
for
Students
Amateurs
Operators
Inspectors

20 big chapters
cover: Elementary
Electricity and
Magnetism: Maotors
and Generators;
Storage Batteries
and Charging Cir-
cuits; The Vacuum
Tube: Circuits im-
ployed in Vacuum
Tube Transmirters: Modu
Iating Systems and 1007
Moedulation Wave-meters ;
Piczo-Klectric  Qscillators ;
Nave Traps: Marine
Vacunm Tube Transmitters: Radio Broadcasting
Egnipment: Arc Transmitters; Spark Trans-

mitters; Commercial Radio Receivers: Marconi
Aute-Alarm;  Radio  Heacons, and  Direction
Fimmders: Aircraft Radio Equipment; Practical

Television and Radiomevies; Eilfminating Radio
Interference: Radio ILaws and Regulations:
Tlandling and Abstracting Traffic.

An immense amount of information never
before available, including detailed descriptions
of standard equipment is presented,

Prepared by Official

Examining Officer

The author, G. K. Sterling, is Radio Tnspector
and Examining Officer, Radic Division, ET S
Dept. of Commerce, The book has been edited
in detail Ly Robert 8, Kruse, for five years
Technical Editor of (ST, the Magazine of the
American Radio Relay League. ~Many other
experts assisted them,

Free Examination

The new edltion of ‘“The NKadio Manuai*® has just
heen published. Nearly 900 pages. 369 1llustrations.
Bound in Flexible Fabrikold. The coupon Lrings the
volume for free examination. If you do not agree that
tt is the hest Radio hook you hase seen. return It and
ouws nothing. !l you keep it, send the price of $6.00
within ten days

Order on This Coupon

|
| . Van Nostrand Co., EInc, I
I 250 Fourth Ave., New York. |
Send me the Revised edition of THE RADIO |
| MANUAL for examlnation. \Whhin ten days sfter
recelpt 1 will elther return the velume or send
l you $6.00, the price in full Radio-Craft 2-30 I
IName |
[ St & Mo i s aias b I
| City and State K |
e e e |
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Orders-Inquiries

PoLK's'REFERENCE Book
and Mailing List Catalog

Gives counts and prices on over 8.000
different lines of business. No matter
what your business, in thls book you
will find the number of your prospec-
tive customers listed,

Valuable Information showing how to
use the mails to secure orders and in-
quiries for your products or services is

given.
Write foor FREE Ouwoy
R. L. POLK & CO0., Detroit, Mich,
Lnr(e.st City_ Directory Publishers in the
Mail:rfer List Coctﬂ;'ﬂelr:—}l‘{mg:} %’tl-lﬁ'suu
FProducers of Direct Mail Advertising

PATENTS

| Protect Your ldeas

W rite for Instructions,
free on request - - or
send drawing or model
for preliminary exami-
nation of Patent Office
records

Promptness Assured with
Best Results

Carl Miller

PATENT ATTORNEY

Former Member Examining Corps,
U. 5. Patent Office
| 265 McGILL Builling, Washington, D. C.

|
F

|

|
|

Lightning Arrester

sll“

$100 Guarantee Against Lightning Damage
Enclosed in 1Zach Box, It Alse 1lissipates
Accumulated Static Charges
4t Your Dealer or Direct
CORNISH WIRE COMPANY
36 Church Street, New York City
Makers of Corivico BRAIDITE Hook-Up Wire

RADIO-CRAFT

Setting of gain controls (volume caontrol
for differently pitched horns) for horns?
Condition of each and every tube?  Condi-
tion of the various eirenits?  Condition of
machine: (1) appearance, (2) cleetrically,
(3) mechanically, (4) any vibrationr  Con-
dition of motor-control boxes?  Condition
and coniplete readings of storage batteries,
“B” and “C” batteries. Condition of horns?
Correctly placed? Type of sercen, its con-
dition*  Acoustics?  Remarks of projee-
tionists? Remarks of house wanager?  Gen-
eral remarks and recommendations?

The above questions, and many more, are
subdivided so that the report covers items
specifically rather than generally. To make
out this report the Service Man must test
ont, for practically every question.

The Service Man has a regular ronte of
theaters, to which he makes these periodic
visits; and he stands ready at any time to
answer emergeney calls at any one of these.

Future Articles

Upon consideration of the various phases
of Sonnd Projection which the author has
touched here but lightly, it is scen that the
ficld now cmbraces technicalities quite 1n-
dreamed of a few years ago.  Fach of the
specific divisions of sound reproduction hes
made a place for « technician, specinlizing
in juset that perticwlar Uraneh of the art,

Now, if every reader of Ranro-Crarr
interested in this subjeet will aceept an
invitation to offer suggestions and eon-
ments on the phases of Sound Projection of
the greatest general interest and benefit,
the writer will he glad to incorporate this
information in a series of discussions, of
which this story is respectfully submitted as
the first.

In future articles the writer will dig into
the mechanies of Sound Projection: and he
will endeavor to answer in the articles all
the inquiries of general interest which may
be  addressed to the author, in care of
Rapio-Crarr Magazine,

-

| GLOSSARY

of “Sound” Technical Terms
(Continned from page 379)

S
Service Man—Service Men may be
‘ classed as cither “sound” men or
“machine” men; depending upon
| whether they maintain the adjust-
ment of the sound cquipment or

l that of the picture mechanism.

Sets—The scenery of a motion pic-
turc on the “lot” where it is pro-
duced.

Silent Equipment—TI'rojectors not
cquipped with sound-reproducing
apparatus.

Sound Engineer—A technician with
an extensive knowledge of sound
cquipment. theory and operation.

Sound-on-Disc—The type of sound
projection where the sound is
recorded on a phonograph record.
This record is run at the same |
time as the film,

Sound-on-Film—The type of sound
projection where the sound is
photographically recorded (as a
“sound track™) on the picture film.
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NOW On All

" Newsstands

144 PAGES
4-COLOR COVER
THE MOON
CONQUEKORS

By R. H. Romans

Mr, Romans is a modern Jules
Verne and his story of two planets
will undoubtedly rank with the
“Shot Into Infinity" as one of the
best interplanetarian stories of re-
cent years.

AMONG THE OTHER STORIES
ARE:

CENTURY
By Lilith Lorraine

THE OSMOTIC

| | Address

THEOREM
By Capt. 8. P. Meeks,
U. S. A,
The subscription price of the
QUARTERLY is $1.75 per year,
single copy 50c.
To new subscribers, a special

price of $1.25 per year is now avail-
able. This offer will positively be
seithdrawn after February 1, 1930,

50c 2

Copy
On All Newsstands

or mail coupon
STELLAR PUBLISHING CORP,,
Dept. RC-2, 98 Park Place, New York, N. Y.
FEnclosed plcase find $1.25 for which scnd me the
next 4 issues of SCIENCE WONDER QUAR-
TERLY. (Canada and forcign $1.50.)

Name .........

T T T T Y T Y R Y T

................ D T Y Y P TP T Y

' CitYerrnrennenes i . 1|
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Sound Film—(Sce
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Synchronized
Film.)
Sound Pick-up—The device that
transforms the physical sound

recording to electrical vibrations.
Usually used in reference to disc
recording.

Sound Picture—A moving picture
accompanied with talk, music, or
special sound effects.

Sound Projection—The operation of
sound picture equipment.

Sound Projectionist—One who is
skilled in both the theory and the
practice of sound equipment, nie-

chanics, clectricity and  show-
manship.
Sound Reproduction — Re-creation

of the sound recording that ac-
companies sound pictures; whether
disc or film sound.

Sound Technician—A specialist on
sound apparatus. Not necessarily
as wecll-trained as the sound en-
gincer. Usually a specialist on
sound branch of sound rccording
or projection.

Sound Track—That portion of the
picture film which carries the
photographic record of the orig-
inal sound.

Spot—The concentration of light on
the film, as it passes the aperture
plate,

Sprocket—A small wheel containing
teeth corresponding to the holes
in the fitm; with which they en-
gage, and thus drive the film
forward.

Standard Camera Speed—A film
speed of 90 feet per minute.

Standard Turntable Speed—The ro-
tational speed of the record table,
and therefore the record; approxi-
mately 33 2/3 r.p.m.

Studio Film Operator—One who
sclects, inspects, or otherwise
handles the film at the studio.

Starting Point of Record—A guid-
ing-groove on the sound record,
starting at a certain distance from
the remainder of the sound record-
ing. An arrow poiuts to a par-
ticular point on the groove marked
“Start,” at which pick-up necedle
is to be placed.

“Sync”—(A contraction of
chronism.” which sce.)}

Synchronism—This term refers to
the time relationship which must
be maintained between picture and
sound, To be in synchronism, the
sound equipment must not only
operate at the same time as the
picture, but it must also keep in
exact “step” with the correspond-
ing action of the picture. Where
sound equipment operates in con-
junction with the picture, but only
as a general accompaniment, thus
not requiring an exact “step” re-
lation of sound and action, it is
known as ‘“non-sync” (non-syn-
chronous).

Synchronized Film—A picture film
which has a counterpart in sound,
recorded on a disc.

"S}'n-

Dr. James Harris Rogers, the distin-
guished radio inventor, died on December
12th, at his home in Hyattsville, Mary-
land at the age of 79. Already distin-
gmshed as an inventor of electrical and
telegraphic devices as early as 1872, he
took up radio development with en-
thusiasm in his later yearsg and in 1908
began investigating submarine and sub-
terranean (buried) aerials. During the
war, he placed these inventions at the
disposal of the United States Government,
and they materially aided the Intelligence
Services of the Army and Navy. In 1919
he received the official thanks of the
state of Maryland for his scientific work.
Dr. Rogers remained active until the end,
which came suddenly.

Jenkins Radiovisor

(Continued from puge 383)

an absolute minimmm.  The effect of regen-
cration is to sharpen timing excessively, and
when the detector oseillates, the television
picture wwill have o cheeker-bourd pullern.
So eritical are the regnircments of good
radiovision veeeption that we have found
it necessary to develop a special short-wave
receiver for the purpose. 'The vesult is the
Jenkins non-regencerative short-wave radio-
vision receiver, which will shortly be made
avaitable to the pubtie, and which incorpor-
ates the varions features we have explained.

(In the March issue of Rapio-Crarr, Mr.
Replogle will continue his explanation of
the design of radiovision receivers, and of
the practieal prolilems of television recep-
tion.—~tditor.)

Modernistic Speaker

(Continued from page 390)

genious, small springs or ordinary bristles
may be substituted for the legs of the dolls
and the vibration of the speaker will cause
the dolls to danee abont.  In this case, a
little platform must be built and extended
in front of the smaller frame.

==

W00D
FRAME
(0uTER)
CLOTH
-~
CONE
=

WooD
[~ FRAME
(INNER)

CONE  FRAME
i

Fig. A (above) Fig. B (lower)

Constructional details of the Joud speaker illes

trated  on pase 290, The decoratite front

frnctioas as « bafle aud improtes the quality
of ¢ prowduction,
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Over the Mountains

from LosAngeles
559}1110‘

5 Al

= »Ganonso/GAs ‘ﬂ-‘f—

Think ofit! TFIVE HUNDRED FIFTY-NINE MILES over
rough mnuntaifious country buring only FILEVEN GALLLONS
OF GASULINE. Imagine more than FIFTY MILIS T THE
GALTON, That is what the WHIRTL.WIND CARBLRI TING
DEVICE does for . R. Gilbert, enungh of a saving on fust
one trip to more than pay the cost of the Whirlwind.

THe WHIRLWIND SAVES MOTORISTS
Mituions DF Dowars YEARLY

Whirlwind nsers. reporting the results of their tests, are amazed at
the resulis they are getting. Letters keep streaming into the office
telling of mileayes all the way iron 22 to 59 nilles on a gallon, re-
sulting in a saving of from 25% to 50% in gas bills alone.
Mark A. Fstes writes. *'I was maklniw 17 miles to the #allon on my
Puondac Coupe, Today, with the Whirlwind, 1 am making 35 5-10
mjles to the gallun."
I'. I Goerzen writes: "34—6- 10 niies with the Whirlwind. or a ygain
of 21 rmlcs to the gallon™
K. J. Tulp: “The Whirlwind increased the nileage on our Ford
track frowmn 12 to 26 miles to allon and 25% in speed.”
Cur owners all over the world are savingy motiey every day with
the Whirlwind, besides having better operating motors. Think what
this means on your own car. Figure up yoursavings—enough fora
rallic—a bank account—adiled pleasures. Why let the Qil Come
panies profit by your waster Find out about this amazing littie
device that will pay for itsclf cvery few weeks.
FITS ALL CARS
In just a few minutes the Whirlwind can be Instafied on any make
i car, truc k or travtor, 1t's aciually less work than changing your
oil, or putting water in your battery. No drilling, tapping or
changes of any kind necessary. Itis guarantcest to work perfectly
on any make of car, truck or tractor, large or simall, new model or
ould model. The more you drive the mure yuu will save.
SALESMEN AND DISTRIBUTORS WANTED
FREE SAMPLE AND $100.00 A WEEK OFFER
Whirlwind men are making big profits supplying this fast sellmg
device that car on ners cannot afford to be without. Guod territory
is stillopen. Free sample ofier and full particulars $ept on re-
quest. Just check the coupon.
GUARANTEE
No matter what kind of & car yoo have..no matter how big & gar eater
it is--The Whirlwind wilt save you money. We abaolutely guarantes
that the Whirlwind will more than save ita cost in nluhne alone within
thirty dsys, or the trinl will cost you e invite yuu to test it
®t our risk an.l expense. You -retobqlh.wlemdge
SEEEEEED FREE TRIAL COUPONEE EEEEED

Whirlwind Mfg. Co..
999—112-A Third St.,
Gemtlemen: Yo may
Whirlwind Carbuereting device and free trial offer.
dues Dot obligate mc in any way whatever,

bW I B S Easoaaa0 000
ADDRESS .
CITY .. . .
COU'NTY TATE. . .
Check here if you are interested in Iull or nart ‘time ‘sales-

/w’m\s

(! ‘:.e.ul’l'

Milwaukee, wis,
send me full partleulars of Your
This

man position.

TRI-STATE HEADQUARTERS
Pennsylvania—Ohio—West Va.

WHOLESALE RADIO

To DEALERS and SET BUTLDERS we offer
the most prompt and efficient service. Wo
handle only the best merchandise and glvo
\l AXIMUM DISCOUNTS.

GET OUR CATALOG

CAMERAIHO

430 WOOD_ ST.

ar Diamond Se.

PITTSBUR GH PA.,

MEN ARE IN DEMAND
In ANl Branches of Radio

Prepare through a school with
a reputation for efficiency.
Our courses are easy, inter-
esting and eftective. We have
large classrooms, laboratory,
workshop, dormitory and many
other new and unusual features.
Subjeets Taught
Comniercial Radio
Iadio Service  Hadio liroadeast
- Navlgatlon Vitaphone-Movietone
Radio Mathematics .
Literature on Request

COMMERCIAL
RADIO INSTITUTE
38 W.BIDDLE ST. m BALTIMORE, MD,

Laboratory
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“Trouble Shooter’s

. J

RADIO CORPORATION OF
PENNSYLVANIA
331 Fourth Avenue
Pittsburgh, Pa.

Radio Treatise Co.,
1440 Broadway, New York City.
Gentlemen:

We have received John F. Rider’s “Trouble i
Shooter’s Manual” which our instructors, who
are Westinghouse Electric and Manufacturing
Company and Radio Corporation of America
engineers, recommend highly and say that all
of our radiotrician students should have a

COPY. .
4 Very truly yours,
Radio Corporation of Pennsylvania,

Business Manager.

Is a higher recommendation
possible? You too, if you are
interested in radio and radio
service will find Rider’s

‘“TROUBLE SHOOTER'S
MANUAL”

of infinite value. Wiring dia-
grams of more than 200 models
of radio receivers . . . Trouble
Shooting information . . . How
to find the trouble . . . The pos-
sible troubles and symptoms in
radio frequency amplifiers—de-
tectors—audio frequency ampli-
fiers — A eliminators — B elimi-
nators—a wealth of vital money-
making information . . . THE
BOOK WILL BE WORTH
HUNDREDS OF DOLLARS
TO YOU ... 22 chapters of
vital information—the kind of
dope you need in your service
business . ..

Wiring Diagrams of These
Commercial Receivers

Radio Corp. of Amer. Federal
Atwater-Kent Crosley
Zenith Majestic
Fada Stromberg-Carlson
Stewart-Warner Grebe
Philco Freshman
Freed-Eisemann Kolster
All-American Day-Fan
Colonial Workrite
Amrad Sparton
DeForest Ware
Garod Kennedy
Operadio Sleeper

agnavox Grimes

240 PAGES 8'i” x i1”, BLACK STURDITE
BINDING

RADIO TREATISE CO.
1440 Broadway, New York City

Send No Money

RAD10 TREATISE CO..
1440 Broadway., New Yerk City.

send me John F, Rider's ‘‘Trouble Shooter's
Manual’® and I will pay nostman $3.50 plus a few
cents for posiage on dellvery. It is understood that
wy money will be refunded If I am not entirely
satisfied.

Read what engineers have I
to say about Rider’s ||

Manual” |

August 23, 1929, ‘

l
(Signed) W. R. Jones, |
I

RADIO-CRAFT

Heinrich Hertz

(Continued from page 375)

nothing to do directly with the path of the
current”; and in the same vear, the inven-
tion of the hot-wire ammeter for high-fre-
quency current.

In 1883, llchnholtz proposed to his young
fricnd an inquiry into the clectromagnetic
theory of Clerk Maxwell. The fruits of
this study, four yvears later, carried to the
world the proof of the existence of radio.
In 1887, working under many difficulties,
Hertz proved, with his simple apparatus,
that ecleetromagnetic radiation, in wave-
lengths from three meters down, can he
created, and that it follows the law already
recognized in the behavior of the inunensely
shorter waves of light.

“All  propagation of electrical distur-
bances,” he announced, “takes place through
non-conductors; and conductors oppose this
propagation which, in the case of rapid
alternations, is insuperable.” In the same
vear IHertz, examining into spark-gap dis-
charges (the rather crude means by which
he was able to detect the presence of radio
waves by the currents which they set up in
a resonant circuit) found that the existence
of one spark affected the length of another;
and finally trailed down the reason to the
presence of ultra-violet light—which we now
know to cause ionization, and consequently
greater conductivity, of the air,

Intensely  chivalrous, Tlertz exemplified
in his modest announcements to the scien-
tific world the utmost desire that all of the
theorists and discoverers who had preceded
him should have their full share of credit
toward the pyramid of achievement he had
reared on the previous bascs.
truth, the very knight of seience; self-etfac-
ing, sccking no personal distinction, but
only to advance the progress of truth, and
let the glory fall where it would. “I have
carried out with the greatest possible enre
these experiments (by no means easy oncs)
although they were in opposition to my pre-
conceived views”; he wrote, and accepted
with generous approval, the results of better-
equipped experimenters.

The conclusions of Ilertz, derived from
the study of what we would now class as
ultra-short radiation, have never been car-
ried out in practical exploitation to their
full limit. After longer waves had been
found, in practice, most suited to distant
communication, radio practice has swung
back, year hy wvear, toward shorter wave-
lengths. ‘The phenomenon of wave reflection
has been employed in directional-beam trans-
mission and reception; that of plane polar-
ization has been cxperimentally utilized; but
as yct the refraction of waves (demon-
strated by Ilertz with a large prism of pitch
in his laboratory) has been put to no prac-
tical account. However, as work with nltra-
short waves proceeds down to the lengths of
less than a meter, we may expect to sce
radio projectors using lenses like those of
a searchlight, and possibly receivers like
telescopes.

“It is a fascinating idea, that the pro-
cesses in air which we have been investi-
gating represent to us on a millionfold-
larger scale the same processes which go on
in the neighborhood of a Fresnel mirror, or
between the glass plates used for exhibiting

Newton’s rings,” wrote Iertz, deseribing |
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~ New
Profits
For

Radiotricians
Professionals
Engineers
Mechanics
Consultants
Designers
Service Men
Contractors
Manufacturers
Dealers

| In order to make it possible for all
| Radio Technicians to read RADIO-
CRAPFT regularly, each month, we
have put into effect a special sub-
scription price.

Tk~ regular price of RADIO-
|CRAFT is $250 per year (12
issues). Tue newsstand rate is 25

centc a copy.

Any radio professional, sending in

| a subscription on his letterhead,
showing that he is engaged in some
capacity in radio work will receive
as a special courtesy

EIGHT ISSUES OF

| Radio (raft\

FOR ONE DOLLAR

| Just pin a dollar bill to the coupon
below and forward it with your let-
terhead or business card.

— s — — it — — — A — g — — U — — — —

RADIO-CRAFT,
RC-2, 98 Park Place,
New York, N. Y.

Enclosed find $1.00 for which please enter my
subscription to RADIO-CRAFT for eight months.

Name ..ivieeerosereiienens 000606 EO008 C00000SA00TEH0050
Address c.oeivenennnes cecnesesennnane seceeencseennraan .
(B3 a0 600600a0000600006500080000n0A 16 State
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some of the experiments which he has made
classie. (They are deseribed in the January
issne of Ranio-Crarr, on page 312).

The experiments of 1ertz lacked, un-
doubtedly, the publicity with which today’s
press would have greeted thems but, in the
world of science, they gained for the modest
professor immnediate recognition, just as
his fine personality commanded the esteem
of all who wmet him,

Appointment to the chair of physics at
the University of Bonn (where he was to
end his days) was welcomed by him, for the
added rescarch facilities which were thus
placed at his disposal.  1le there added
nothing sensational to the knowledge of the
great subject which he had so masterfully
handled; but it may be noted that, in 1891,
Hertz found that cathode rays pass through
metal, thus anticipating the inquiries into
the X-ray which have been of such scientifie
and medical value, His last work was a
treatise on “The Principles of Mechanics.”
Ilertz possessed  the  faculty, not always
found among great scientists, of dealing
with abstruse subjeets in a popular manner;
and his leeture to the Ieidelberg Associa-
tion for the Advancement of Science on his
discoveries is a classic of this nature. Its
closing words may appropriately be guoted
here:

*“We have found a starting point  for
further attempts, which is a stage higher
than any used before, llere the path does
not end abruptly in a rocky way; the first
steps that we can see form a gentle aseent,
and among the rocks there are tracks lead-
ing upward, There is no lack of eager and
practiced explorers; how can we feel other-
wise than hopeful of the success of future
attempts®”

1low well this prediction of Ilertz is to
ve fulfilled, tite is still telling, The young
explorer in the nntrodden ways of science
was cut off in his prime; but the paths he
indicated are thronged and frequented by
those who reverence his name.

A graeeful trvibute is paid to the memory
of Ilertz by his countrymen, whoe place his
name in the daily speech of radio beside
those of his predecessors, Volta, Ohn,
Ampere, Faraday and llenry. The “llertz”
is the unit of frequency, a eyele of alterna-
tion per sceond; most used in its multiple,
the “kilohertz” (kiloevele). The more gen-
eral use of this term would be a well-
deserved international tribute to a man who
has merited mueh from the entire human
race, who are his heneficiaries.

The rare autograph and photograph of
Professor llertz, which Ranto-Crarr has
been privileged to reproduce, is from the
large collection of Major William JJ. 1lam-
mer, of New York, a distinguished clectrical
cngineer, and former vice-president of the
A. L. E. K and the New York Electrical
Society,  Major Ilammer, whe was inti-
mately associated with BFdison during the
development of the electric lamp and its
commercial  introduction, s in 1889
Y.dison’s personal representative at the Paris
exposition, and later accompanicd Mr. and
Mrs. Edison to the German Scientific con-
gress at Hcidelherg, At this time Major
Hammer made many acquaintances among
European scientists; and hie later obtained
from Dr. Ilertz the original photograph,
with the autograph, which remains among
the most-prizcd of the treasures which he
has asscmbled.

RADIO-CRAFT

A “‘Composite’” Receiver

(Continued from page 387)

grooves about 3/32-inch deep, and a third
slot endwise in the form, as shawn in Fig. 4.
Into cach end of the form hore a hote and
tap it (+/36 or 6/32) for making connection
to the lead wires. Using No. 36 or No. 40
cnamelted wire (the wire from a discarded
audio-frequeney transformer is satisfuctory)
wind fifty turns of wire in the first slot;
and earry the wire through the vertical slot
to the next circular groove, where fifty more
turns should be wound. Solder the two ends
of the wire to the heads of the two serews
provided in the ends of the form. ‘The
choke thus formed is mounted between
spring clips such as are used to hold tubular
resistors and  grid leaks. The inductance
of the choke is of suitable value for the
high frequencies and the separation of the
two halves of the winding makes a series
connection of the capacities between turns,
reducing the total eapacity of the choke to
a very small value.

Three of the chokes are mounted on strips
of bakelite or formica of suitable size,
nmerely to accommodate the choke and its
supporting clips.  The fourth choke, used
in the sereen-grid input circuit, is mounted
(as shown in IFig. 5) on a picee of hakelite
two inches wide and five inches long. The
clips for mounting the choke are placed
across onc end of the insulating strip, and
an additional pair of elips, somewhat larger
and stiffer, is provided for mounting a
flashlight battery cell. A one-tenth miero-
farad by-pass condenser, mounted beside the
battery cell, completes the assembly of the
sereen-grid  tube’s  input  ecireuit. It s
mounted, with the choke at the top, on the
inner side of the front panel adjacent to the
screen-grid tube.  This assembly and its
wounting insure a minimum of connecting
wire, and provide that the lead to the con-
trol grid of the tube shall be very short and
remote from all other lead wires, a matter
of extreme importance. The antenna lead,
connecting as it does to the same point on
the choke as the lead to the control grid,
should be suitably spaced from all other
wires to avoid feed-back currents. Carry-
ing the antenna lead into the reeciver di-
rectly through the front panel, while not
strictly “up-to-the-mode” in receiver design,
is a very satisfactory disposition of the an-
tenna lead in this receiver. 1t needs no em-
phasis that the antenna binding post should
be properly insulated from the panel by
bushings.

Coil Specifications

The tuning inductances I, three in num-
ber, are of special design and must be home-
made, The general plan of the coil is shown
in I'ig. 3 at a. It will be noted that the coil
is perfectly rigid and substantial, yet has
a minimum of diclectric within the imme-
diate field of the coil.  With this construc-
tion the turns may he easily spaced at any
desirable distance apart in sueh fashion that
the spacing is permanent. "T'o make the coil
a section of bakelite tubing 2v;, inches in
diameter is sawed lengthwise into three
equal sections as at b, Two pieces 1 inch
long, two pieces 11 .inches long, and two
picees 2 inches long may be cut from a 31;-
inch length of tubing. A 14-inch slot is cut

at the middle point of each picce for Il;’llf‘
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MAKE
GOOD RECEPTION

Thonsands of
users marvel at the
difference in recep-
tion with a Towns-
end "B’ Power
Unit. Full, sweet
tone, clarity, vol-
ume and greater
distance are among
the many advan-
tages repocted daily,

TOWNSEND
“B" POWER UNIT

. Hooked up in a few minutes;
just plng into the light socket
and forget it. Delivers up to 100
volts on any set—D.C. or A.C.—
any cycle.

Approved and passed by the

rigid laboratory tests of ‘“Popu-
lar Radio’’ and ‘““Radio News.”’

Over 150,000 Now in Use!

TlerF'u no longer an -

reason for putting up witl 3. 1
the expense and undepend- I}‘ea,,ts 135 V_olt
able performance of “B” B” Batteries
Batteries—when you can Your Eliminator
own a good **B” Power Unit is wvery satisfac

for $6.85. QOver 150,000 tory. 1 had been
Townsend*B’" Power Unita using three 45-
now in use—a substantial volt “B'  bat-
proof of satisfaction, 7 teries  with my

set, but I geot

Send Only §1.00

Send name and addre.s
with only $1.00, On arrival
of Townsend Power Unit
pay postman $5.85 plus
postage. Try out ten days,
then, if it fails to do
everything we say, return
it and money paid us will
be refunded, Make a
REA Lreceiver of your set.,

TOWNSEND LABORATORIES
723 Townscend St. Chicage, I11,

better results
from your 90-voit
Eliminator than [
got from the 135
volts of "'B" bat-
teries,
Joseph Mallen,

Providence, R, 1.

Sond for Literature

‘Get your
| radio operator’s
license!

This book gives Information neces-
sary to men who are preparing to.
become Ifcensed amateur or com-
merclal radlo operators. It gives
i - cxplanatory answers to hundreds of
questions which are asked In goie

j' ¢rnument examinations,

1
ﬂ”I“ﬂHh Radio Operating
Qﬁ'- e Questions and
UETINS
B e Answers

By Arthur R. Nilson
and J. L. Hornung

267 pages, 5'; x B, 91 illustrations
$2.00 postpaid

The reviston of thiz practical hook
covers all ardvances which have been.
midde in  radlo  communicatton In
the past several years. It takes
intoe consideratlon the new lechnique
of broadesst station operation. The
wolume presents a complete source
of Infonuation coverlng any question
which might be pmt to you in a
government test qualifying you for
an amateur ratlng or any class of
commerclal shore or shin operating.

1
| FREE EXAMINATION COUPON |
| McGRAW-HILL BOOK COMPANY. INC., 1
370 Seventh Avenue, New York, N. V. . |
I ientlemen:
| You may send me Nllson and Hornung's RADIO |
OPTERATING QUESTIONR AND ANSWERS, $2.00 I
| postpald. 1 wlll elther return the book, postage pre- I
I pald, in 10 days, or remit for it at that time, I
] 539 ooonoosoc0aaonatoNEEoR008 500800000 0000000080 |
l Flomoe AdAress covvvvenvvveeriarituteesiiiesininirane :
I City and Hale . ivireeiievttiiotitiarsttrinronranny I
:l'nsllion I
Name of COMPENY . ... itttentsrostorastinieertnnrey |
I R.C 2-30
I
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oM MARC,

HOTEL

Ranaolph at La Salle

A modern hotel where the
hospitality of yesterday is en-
hanced by the cheering lux-
uries of today.

Light, airy rooms—beautifully
furnished and providing home-
like comfort,

Famous for good food.

Rooms $2.50 and up
With Bath $3.50 and up

€SS

CanYou Qut
O.Henr

Can you look ahead im an Q. [enry
story and sce the unexpected denone-

ment, the strange twists of plat, the
breath-taking finish? Try t? If syou
snceeed  you can out-think the best

minds in the world, for the genius of
O. Henry sets the wits of the brilliant
people of all lands working at top
speed—and  still he amazed them all!
l‘e is the supreme master of the “trick™
ending, luring you inta sudden langhter
while a Jump still lingers in  your

throat—making  you gasp hy a sudden
livid flash of horror in the midst of a
smoothly flowing tale.

Stories of Wit and Pathos

Gentle is O, THenry. bul manly
strength glows in every virlle sen-
lenee; tender wlih  1he ~nffering;
ever Kind to the under dog; chuck-
1ing whh the lght-hearted

drawing always from his unplumbed
depths of umlerstamting the ~park-

v
Hng erystal of sincerity, A preat -"W;’"
wrlter, yel the mos  enterialning R
and thriflinug companion. Realing

his storles s like liteming 1o a

The Master

2E8)
yor

N\, Why 1
more khr]]'llln[I" smll'_\'-‘l{rlk;r ”f'"‘"r,f'{u_ DO YOU
::I“rh "ﬁ:‘a’ IImIl:- I“ll,irllr‘ar,\".m:;_r;lli Rlll(“l“‘ READ? |
the shelves of the masl erowded, Pne il ]

53 BEST STORIES ment; P cse |

from dadly drab-

PN Y Fur ro-

LBSS than $1 97 :'" nee, "ll\?!'llll'll'.
threill- Tao

4 cents each ¢ all:lrlll"ll sour wity
You are new offered for the first or  exerlse yair

ciuotion-7  What-
erer your renson,

tlme 53 engrmssing, Hulng, selected

storles, handsemely atel durahly bound

in  leathererte. stamped with  guld, 0. Henry  soores
500 pages, all for the price of only a4 bnll's-eye  on
one otdinary short noel every point.

‘= = — — — CUT PRICE CDUPON————.I

| GRENPARK COMPANY, Dept. R.C.-230,
|245 Greenwich St.. New York, N. Y, |
Pleasa send me O lany's Besy Storles at the fllll
|m‘i(~e uf $1 Y7 I o@in o stpaps. hedk or M. O
for the amount. (1 heck whicho) |
Nam® ..ooimrsrarrrrrmrerrrre s iin s sananny |
AUAERSS kg s 8 oy 8 B R i& mm m g o rm  ar ma |
y City and Sate |
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the length of the picce, and notches are
filed in the edges for spucing the wire. For
cach coil a flat picee of bakelite Y-inch
thick, 21, inches wide, and one inch longer
than the curved pieces with which it will
he used, is necded.

The dimensions and form of the flat strip
for the smallest coil is shown in Fig, 3 at e.
The lower projection is provided for mount-
ing the finished coil in a vacunm-tube base.
The secondaries of the coils are wound with
No. 16 soft annealed copper wire, and the
tickiers are wound with No. 26 D.S.C. wire.
The sccondary wire should be bare. When
wound, the projecting lower section of the
coil form should be thrust into the tube hase
and the leads should be soldered to the
prongs, the top of the sccondary going to
the plate prong, and the bottorn to the
4" prong. The top of the tickler should
go to *I'—" and the bottom to the grid
prong. The shell is then filled up with
seiling wax or transformer compond, and
the coil is ready for use.  When mounted
in a standavd UX tube base, the lower end
of the coil is separated from the sub-panel
by abont two inches, which is another point
of merit of the coil,

No exact dimensions are inchuded in the
layeut plan; since the exact position of the
virious parts will be Largely deternined by
the size and shape of the parts used. 1t is
hoped, however, that the construetor will
not depart fron the general layout plan in
any fimportant detail; for it is in the layout
that wmeh of the merit of this receiver is to
be found.

The receiver is tuned in much the same
fashion as all regenerative receivers. Some
of the riore powerful stations ean be tuned
withont making use of the regeneration
whistle; hat for the nost part the regenera-
tion cantrol will he advanced until there is
aslight noise as of rushing water, and the
tuning control advanced very slowly until
a station whistle is heard.  ‘The regeneration
control is then tnrned back until the whistle
disappears.  Some little difficalty may be
experienced by the novice in short waves in
elearing up stations, because the tuning is
very sharps bat after a little experience he
will he able to clear up regeneration noises
and tune in stations the wide world over.

The total cost of the receiver above de-
seribed, exclusive of the tubes, shonld not
exceed twenty dollars, and by using sockets,
resistors, and other parts found in every
Junk box, the total outlay ean again he
very materially reduced,  The list of parts
used, inclnding tubes, is as follows:

List of Parts

One  Pilot  variable (tuning)
LO0016-mf., C1;

One Pilot variable (regeneration) condenser,
00025-mif., C2;

Twa Jefferson “Star”™ audio transformers,
Ti-12;

Four hy-pass condensers; one 0.1-mf., C;
two Dubilier -mf., C4-C5; one Sangamo
L001-mf., C6;

One Sangame grid condenser, 0001-mnf., (35

Four special radio-frequeney clhiokes, made
as described, REC1-2-3-1;

Bakelite rubing, cte., for plug-in coils L., as
(](‘S('l‘ihrl_] f]

One Amperite No. 622, R1;

One Pilot screen-grid-tube shicld and socket,
S;

condcenser,

www americanradiohistorv com

February, 1930

-

%
£ 4

CHOKE-COIL FORM .

Fig. 4
Design of home-made R.F. chokes for wse in
the composite receiver,  The self-capacity is
low.

Four Kelford UX tube sockets, for L and
V2-3-1;

One Conningham UX-322 scereen-grid tube,
Vl1;

One Cunningham 301\ tube, V3;

Two Cunninglim 3124 tubes, V2-Vi;

One Pobvinet d-megobhin grid leak, 113

Three Y-amp,  filament-hallast  resistors,
R2-3-1;

One brass panel, 7x16 inches, and sub-panel,
11x16 inches;

Celatsite hook-up wire, bakelite strip, lugs,
serews, clips, cte.;

One¢ Burgess 1t,-volt fAashlight cell to bias
tube VI, “Bate.”
The dirnensions of the three coils needed

are as follows:

L1
Length L1 Spacing 1.2
Inches  ‘1urns Inches  ‘Turns
No. 1 1 314 3/16 3,
No, 2 11, G, i Yy,
No. 3 2 12 % 7

_
TO CONTROL GRID / “
J hd
o |
LO

|

ASSEMBLY OF SCREEN-GRID INPUT PARTS I

L —
Fig. 5
The antenna conncetion indicated in Figs. 1 and

2 is shown here in more detail.  The base is
bakelite,

FLASH -LAMP
CELL

Airrlane Radio

(Continued from prge 383)
they will be guided on their respective
courses In radio beacons; and ground sta-
tions will be constantly in touch with each
other, knowing at all times exactly what
conditions are and at what point  their
winged messengers are flving,

Eleven radiophone ground stations will he
constructed in seven states and a complete
express and passenger air ronte will aug-
ment the present mait serviee to be con-
trolled by the new system. The ground sta-
tions will be built by the company under
special Federal permits of supervision. The
resultant close control of the service will
result in added safety of flving, reducing the
number of foreed landings due te uncer-
tainty of weather conditions ahead, accord-
ing to cnginceers.

Radio Beacons to Be Guides

The radio svstem will also be connected
with the detailed weather broadeasts of the:
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Department of Commerce, which are min-
tained for the safety of ainmail  pilots.
Planes will be guided by the radio-beacon
systent, in which the pilot travels along be-
tween two waves of different frequeney, (As
he turns to cither side, the sound of the
other becomes less pronouneed, and he can
thus determine whether he is to the right or
left of his course.) The Department of
Commeree has established stations every 150
wiles along the route; and the planes will
be reguired to receive additional informa-
tion in flight through regular govermment
broadeast channels.

Radiophone has become fmperative, with
the carly prospect of planes in and out
every hour at large terminals, and the de-
velopment of this new system materially
chiunges the aspect of air transportation.

Much trounble is encountered in overcom-
ing some of the obstacles in naking the
system  practieal; but recent experiments
show that pilots ean tatk at 175 niles in a
natural tone, and that operators hive com-
tuunicated with ground stations from alti-
tudes as high as 19,000 feet—with better
sineeess than at low altitndes beeanse of the
absence of “ground absorption.”  This is an
aireraft contribution to the radio art.

Another feature of the new systen will
enable passengers to talk to city telephone
users, by relaving a call through the ground
station of the line, This, as a commercial
practice, however, is not permitted at pres-
ent by the Department of Conmerce; which
stipulates in its special pennit that onty
moessages  dealing  with  the operation  of
planes and “protection ot life and equip-
twnt” shall be broadcast throngh the sets
o the planes.

Commercial telephone service to the 88,
Leviathan at sea is now available, after
extensive short-wave radio experiments.

.-

Above: Schiematic circuit of ficld.
current supply  for the Radiola
“41AC” dynamic reproducer, The
reetificr  wnits at  cither  side
should be tested, if linc-fuscs
blow, or if a hum develops in the

l

reproduccr.
- D15
RECTIFIER!
Fig. 2A
Left: Graphic representation of |
the parts which constitute  the

“414C" reproducer, described by
Mr. Freed, showing the position
of cach component.  The “'disc”
or ‘'dry” rectifiers are the par-
ticular items wnder consideration.
They may readily be replaced.

Operating Notes

(Continued from poge 368)

a ground of the pilot light to the cnassis
(Fig. 5).

in the Colonial “31DC” a short between
the primary and secondary of the push-pull
input transformer may be quickly deter-
mined by testing  (with battery and volt-
neter) across the D.C.input plug, with the
tuner-chassis plug removed from the pack.
Any partial reading is an indicator of a
bad transformer; no reading means no
trouble.

The Boseh “28” and *20” have a single
resistor to hias the three ¥, , detector and
first adio stages; the center taps of the
filament-balance resistors go to the same

500-ohin  resistor, which is  conneeted to
“B—" (Fig, #).
The new Zenith %52 has two stages of

sereen-grid RUF, a sereen-grid detector and
three andio stages—one "27 in the first,
push-pull 275 in the second, and push-pull
55 in the power stage. 1f this receiver
blasts on high volume, try rveducing  the
plate voltage of the "#5s5 by placing a re-
sistor in the lead to the center tap of the
output impedance.

MIXED WIRES!
\\7’1“‘1.' tatking-movie cquipment was

¥ being installed in the “einema” of a
small Iinglish town, says Variety, owing to
the mixing of some wires, contact was made
to the town’s main telephone cable.

When the picture was run on the pro-
jeetors every phone bell in the town rang
and the subscribers, on lifting their re-
ceivers, héard the opening bars of the fihn's
synchronized aceompaninient.  Strain on the
fuses proved too mwuch and they blew ont.
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Useful to the

CUSTOM - BUILDER
and ADVANCED FAN

Describes the newest and finest

BAND-FILTER TUNING
—SCREEN-GRID AMPLI-
FIER — PUSH-PULL
POWER AMPLIFIER —
POWER PACK — UNIT
CONSTRUCTION — EF-
FECTIVE SHIELDING—
SPEAKERS — CABINETS
—INSTALLATION
—SERVICING.
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Use the conven.
lent coupon.
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controlled. AMPERITE preventa the voltage
fluctuations which ruin tubes, Every worth-

while circuit deserves AMPERITE automarie
tube control.

o
( This symbal
in a radio

diagram
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NEW in construction and fur-
nishings — QLD in hospitable
traditions.

Famous for its home-like at-
mosphere, The SEASIDE
a rare combination of a thor-
oughly modern hotel and a
great private home with your
friends about you,

AMERICAN PLAN

Single rooms, running water,
$5 a day, $30 a week up

Double rooms, running water,
$10 a day, $56 a week up

Single rooms, private bath,
$7 a day, $42 a week up

Double rooms, private bath,
$14 a day, $70 a week up

COOK’S SONS
CORPORATION

ulrl I'ﬂ-—lmvfluralrnurmpcﬂ
lntllnl
80 yuu can snjoy m- to l.h- !u!l-v..
Send 23c. for this amaring

RICHARD BLACKSTONE
BR.5 Fratiron Bidg.. New York

Write for Free QGuide
PATENTS nlmk: }\.”(’?‘I‘EI’\IXI‘)" (;)l?'i

Record of Invention Blank. Send model or sketch
and description of your invention for our Inspec-
tion and Advice Free. RADIO and ELEC.

RICAIL Cases a Specialt
L sy P\\.\Il’\T\ lnyi\\TAIT\"'\Tq

EAs
VICTOR J. EVANS & CO., 923—9th, Washisgton, D, C.

If yow are a scrvice man, professional or radio-
trician, you should receive RADIO-CRAFT each
month., Turn to page 410 of this isewe and read
the special offer to thesc wwho are actively cugaged
in radio,
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Cooprerative Laboratory

Continued from page 392
pad

between the positive end of the circuit and
the fitaments. This difference of potential
is our only source of “B” supply.

The actual voltage encountered on a so-
called “110-volt™ D.C. line, under average
conditions, is actually about 115, We have
accordingly shown this value in the various
sketches. It is apparent from the diagram,
so far discussed, that the filuments and the
10-ohin rheostat constune 20 volts.  'This
leaves only 95 volts avaitable for the push-
pull power stage. You may think this insuf-
ficient; but the mere fact that a power tube
is rated at 180 volts, maximum, is no reason
why it will not perform fairly well at 95
volts. The only precaution to he exercised
is a proportional reduction in the “C” bias,
which should only be about 15 volts in this
ease, instead of the regular 40 volts bias
with which vou are famitiar. Nevertheless,
every volt does count and we ean ill afford
to waste any in the resistanee introduced
by any filtering contraption,

Exhaustive tests have shown that no filter
is required in the “B” lead to the power
stages.  This is beeause there is no subse-
quent amplification, without which a connnn-
tator hum is not apparent. A similar eon-
dition was discovered to exist in the two
R.1% stages, where the huin could affeet only
the carrier wave; it is not of sufficient
strength to do this. ‘The only difference
between the “IBB* supply leads, for the power
stage and for the R.F. stages, is the installa-
tion in the latter of a potentiometer to
regutate the voltage on the plates and the
consequent vohnne of signal received. Itef-
erenee should here be made to Fig. 2.

Obtaining “C"” Bias

The “B" supply for the detector and first
audio stage must be filtered: this has heen
found absolutely essential, for these circuits
constitute twe of the three real sources of
possible noise.  Filtering in this position
presents no particular difficulties, because
the current drain is exceptionally small and
a slight decrease in voltage may be tolerated.
This is illustrated in Fig. 3. We employ a
“C"-bias detector, because of its superior
tone quality on loud signals; this detector
works directly into a  resistance-coupled
auwdio stage, hefore passing on to the push-
pull power stage. It must be apparent that
the detector normally draws no current,
heing operated with an abnormal bias; and
the first audio stage draws only a few mils
at the 90-some volts on which it is operated,
This exceptionally small current drain per-
mits the use of most any type of audio
choke as the filter coil; even the secondary
of an old audio transformer may bhe util-
ized here.  The 2-mf, condenser inserted
between the plate side of the choke and the
common filament lead, connecting the de-
tector and first audio tubes, is the only
filter condenser required in the whole set.
The custemary condenser, which ordinarily
appears on the high-voltage side of a filter
choke coil, is replaced, in our eircuit, by
the Righ capacity existing in the power lines
themselves.

We are now ready for a discussion of the
respective “C"-bias circuits, and witl start
with the radio-frequency stages. The grid
returns from the radio-frequency tubes are
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DETECTOR  LAST AuDIo
L g 1 POSH

10 OHMS

-15v.'C ' BIAS POWER STAGE.
"sv,

o.C. Q GO-WATT LAMP,
+ - :
l_& + g5V
Fig. 5

The detector can be biased satisfactorily only
by a battery. The audio tubes take the full
drop across the line,

brought back to the extreme negative end
of the power lines. This places thereon a
variable negative bias, depending upon the
adjustinent of the variable 10-ohm rheostat.
This bias may be changed from zero to
minus 5 volts; which is quite satisfactory
for the maximum of 110 volts applied to
the plates. The “C™ bias for the first audio
stage is secured by returning the lead to the
negative end of the radio-frequency fila-
ments; this gives a 5-volt negative bias to
the grid of this stage—the proper amount
for the 100-some volts on the plate. Of
course, the 13-volt bias for the push-pull
power stage is obtained by returning this
lead to the extreme negative end of the
line; where it receives the total voltage drop
across the remaining tubes and the variable
10-ohm rheostat.  None of these eonnections
create noticeable hum and, therefore, require
no filtering of any sort.

The detector bias presents a little diffi-
cutty. If we wish to adopt a grid-teak type
of detector, the problem is somewhat siinpli-
ficd as far as hum is concerned; for we
may return the grid directly to the positive
end of the filament.  But, as vou already
know, a grid-leak detector is not capable
of the hest tone quality, so why compromise?
The “C"-bias detector, however, naturally
requires a negative bias which must be
obtained somewhere.

All ordinary efforts to secure it in the
same manner as in the first audio tube were
unsuceessful.  The filament circuits, though
their thermal lag prevents the commutator
fluctuations from affecting the plate current,
have, nevertheless, these current fluctuations
in them.  Any attempt to obtain a bias by
means of a voltage drop across portions of
the filament circuit will result in the com-
mutator hum being present in those voltage
sources. In the case of the other bias con-
nections, the magnitude of the comnumtator
ripple is not sufficient to be annoyving, The
detector bias is the exception which proves
the rule. Here the least little rippte is im-
pressed on the very input to the entire audio-
amplification train,

An ordinary, small 4t4-volt “C” battery
seetns to be the most ceconomical and satis-
factory answer; by the use of this the proper
grid bias for the detector is obtained with-
out hum. Such a battery should last for a
year or more and may lbe replaced for a
very nominal sum.  Any attempt to obtain
this hias by a filtering system would be
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comparatively prohibitive in cost. The vari-
ous “C” bias circuits are shown in Figs. 4
and 5.

Design of the Receiver

The complete over all circuit is shown in
Fig. 6. One or two features cxist here
which require some explanation; for instance,
it is very essential that a separate ground
be cmployed for the aerial cireuit.  Any
attempt to use the power line as a ground,
or to ground the power line, will result in
decreased reception or elaborate fireworks.
Then again, the modern tendeney is toward
a decreased number of tuning dials. We
do not recommend the ganging of all three
tuning circuits; but the second and third
tuned cireuits may be combined into one
control, if a large condenser is inserted be-
tween the coil and the tuning condenser as
shown in the grid cireuit of the detector;
onc is shown in the plate of the detector,
where it acts as a Dblocking condenser to
separate andio currents from the rectified
radio-frequeitey currents. Another by-pass
condenser is connected across the potentio-
meter regulating the voltage on the plates
of the R.1%. tubes. Still a third will be
found across the 10-ohm rheostat; bt this
is not so essential.

There is o general impression that the
direct-current user is more or less out of
lhick—that good radio reception cannot be
obtained with the voltages he has available.
This is erroneouns.  You will admit that all
of the tubes, with the exception of the power
stage, are supplied with even more than the
standard 90 volts used in battery-operated
sets.  The radio-frequeney stages have actu-
ally as high as 110 volts on the plates. It
then remains to consider only the last push-
pull circuit, and the main consideration in
obtaining undistorted output from this stage
is the amnount of *“C"-bias which may be
applicd to permit a strong signal on the grid
without running the grid positive. The push-
pull conneetion immnediately cuts the grid
swing in half, and the use of the ’T1A
tubes enables us to usc a 15-volt bias with
the low plate voltage at hand. Thus, a
maximum signal grid swing of 30 volts may
he obtained, under the conditions outlined,
This grid swing is alimost as great as that
permitted by the use of a straight *71A tube
operated with 180 volts on the plates.

All in all, considering the entire cost of
the set with its associated power equipment,
this direct-current receiver is by far the
most inexpensive set yet designed. It is far
cheaper than a battery set and, of course,
costs much less than an A.C. receiver. In
addition, it consumwes only about 60 watts
of cnergy, and thus costs only about a half
a cent an hour to operate.  Can you beat it?

Craftsmen’s Letters

(Continued from page 398}

16.80 meters, gives a very poor signal here at all
times. VK2MLE has a very good loud-speaker signal
aere, usually. Frep FASTER,
3353 Sonthside Ave.,
Cincinnati, Ohio.

FROM A CUBAN STATION

Editor, Rap1o-CRAFT:

We broadcast daily from 3 pm. to 10 p.m.; 292
neters, 1027 ke, 100 watts. We shall be glad to
feceive reports,

ManvEL end GUILLERMO SALAS,
Station 2MG,
San Rafael 14, Havana, Cuba.

RADIO-CRAFT

Oren Forum

(Continued from page 3i4)

scts were introduced; proving that the A.
C. tube is not alone at fault.

In the battery-set calls, usually the hat-
tery suffered criticisn; and many times by
habit rather than fact.

If the Service Man would actually service
the set, inspect the ground connection, the
acrial, and the wire connections within the
set, ete., he would improve the efliciencey and
leave a happy customer who would again
call him for such service as might be re-
quired, and for a new set or new tubes when
needed.

The average Service Man will blame 85%
of his calls to tubes. 1 elaim this is unfair
to the radio tube industry, and not the
proper manner in which it should sceure
business.

The Scervice Man can be a benefactor—Dbut
is he?

I.. 1. Naviog,
Arcturus Radio Tube Co.,
260 Sherman Ave.,, Newark, N, J.

“SOUND” MOVIE INSTALLATION
SAVES LIVES
ERVICE Men do not always realize the
responsibility  which may rest on their
shoulders at unexpected times, It was the
perfectly-functioning audio mmnplificr of the
Movietone “talkie” unit at the Morton
"Theater, Dorehester, Mass,, which recently
cnabled the theater manager to address
2,000 patrons who had been alarmed by a
false “fire” alarm; preventing a panic,

Opportunities for Service

(Continued from page 374)

(Opportunity 1) Service Man, several years
cxperience, desires place with manufacturer of a
good set, to study the line thoroughly and have
opportunity for advancement. Salary to begin less

important, Age 36, single, D’rotestant. (Suburh
of New York City.)
(Opportunity 2) Naval electrician, for twelve

years in charge of radio equipment afloat and ashore,
who has done civilian service work while stationed
in port, wili be discharged from the service in
June, Desires a position devoted to electrical and
radio maintenance work, especially in hotel or large
apartment.  Married., (Now stationed in sontheast,)

(Opportunity 3) Radio Dealer considers closing
out own Dbusiness, later on, to secure employment as
service mauager, or in line of promotion to that
position, with large company. (lowa.)

(Opportunity 4)
having a chain of eight stores, experienced in trans.
mitting, public-address and theatre systems (is a
musician) will consider proposition which will justify
change. Age 23. (Central Pennsylvania.)

(Opportunity 5) Service Man now connected
with wholesale radio distributors, who has had
experience with testing equipment, would like to
make connection affording experience of Movietone
work, (Washington, . C.)

(Opportunity 6) Service Man, three years’ ex-
perience, student, draftsman, in business for self,
will consider opening with progressive electrical
firm. Age 18. (Montana.)

(Opportunity 7)  Service Man, in business; two
years” mechanical engineering; seven years' auto-
mobile parts dept. manager, will go anywhere con-
ditions are right. Age 46. (Michigan.)

(Opportunity 8) Service Man, five years® experi-
ence; light and power electrician, automohile mech-
anic, speaks German. Will consider any proposi-
tion affording advancement. Age 28.  Married.
(Wisconsin.)

(Opponum'ty 9)
ence, seeks position as radiotrician,
State.)

(Opportunity 10)  Service Man, specializing in
power packs, jobbing condensers, is interested in
purchasing good resistors and transformers at better
prices. (lllinois.)

(New York
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2 Testers you need

at & prige you can affard

Ratest Pocket $7 @

. Oscillator

Simple and handy as a flash-

light. A combined high and

low frequency generator anid
w conlinuity tester; furnishes
= signal for synchronizing and
neutralizing and for final
. checking; tests audio fre-
3uency amplifier; checks small and large cone.
ensers; can be used as code test. A marvelously
efficient, compact radio trouble shooter that speeds
up your work.

Ratest $ 1 9-5—-9

Handy
Tube

Checker
Tests

Screen
Grid

and all_other tubes in general use, hoth A.C. and
D.C. Incredibly simple and compact, yet the
most_efficient tester ever designed. No compli
cated switches, Separate socket for cach voltage,
with voltage and normal readings plainly shown
Operates from A.C. line. Anybody can use—
practically foolproof. Comes in handsome hard-
wood case—an ornament to your counter or shop
and the hest $19.50 you ever spent for tube service
and sales.

Both the Pocket Oscillator and Tube
Checker are shipped on 3 days’ trial.
Purchase price refunded by express
agent, if you are not entirely satisfied,
You can’t lose.

RATEST INSTRUMENTS CO.
350 Sugreni Bidg., Greinwood. Miss.

T,
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The latest “dope” on Radio

Principles of Radio

By KeirthH HENNEY

Direetor of the Laboratory,
Radio Broadeast Magazine

This book combines hoth practieal and theoret!eal
aualities, It treaty everything from the Production
of Uadlo (‘urrents to their ¢ransmission and recep-
tion, yel it renulres scarcely any knowledge of
mathematics beyond arithmetie and clementary algebra.

The author has nresented problems,
experiments which appear In no other radio book.
The illustrations are practical In nature and there
are 33 experimehnts, all of which have Dheen pecrformed
in the laboratory of ihe Nadie Iiroadcast Magazine.

Price, $3.50

ON APPROVAL COUPON I
JOHN WILEY AND SONS, INC.,
440 Fourth Ave., New York City.
Gentlemen: Klndly send me on approval Menney's
“Principles of Radio.” T agree to remit the price
($3.50) withln ten days after s receipt or return |
the book poscpald. '

examples and

Name
Address A, R

| Posltlon or Reference.....s..evuveseeiena,. RC-2-30

ey —————— — T ——— — o — c— ——
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NEW KIT

Covers 200—600 MEeTERS

FEATURES OF
THE PILOT

Pilot Screen - Grill Receiver. including NG oI

Wainut-finished metal cabinet, but with-
out Power Pack. Customn Set-Builders
Price in U. 8. A.

Kit No. K122, Complete kit of parts
for Pilot Screen-Grid Receiver, including
drilled front panel. (Does not inelude
cabinet or Power Puck.) Custom Set-
DBuilders’ Price in U. S. 4. ... .......

Kir No. K-123. Complete kit of pans for s

Embhodies I'ush-pull andlo L]
and all latezt refinements A
of high-priced screen-grid 2
receivers. 3

Two serecn-grid  am= |}
plifiers fully shielded (7 §::
tulies including rectifier).

Ko sensitive it operates
perfectly on a 10-foot in-
door nerinl —noe outside
antenny required.

Highly selective—ruzor-
edge tuning.

Very simple to assem-
ble and wire. Remevable fg
bottomm on  enbinet per- Fih
nmits easy nccess. £

Operated by practically
all 171-A power packs.

Kir No. K.124. Complete kit of parts
for Pilot Screen-Grid Receiver, including s 25
Walnut-finished cabinet and ABC Power
[’l:;(‘k. Custom Set-Builders’ Price in

SRR, B PR FPESL A L

—l - —

fHORT WAVE

For A+ . OPERATION

Kit No. K-115. The A. C. Super-Wasp,
designed by David Grimes, John Geloso
and Robt. S. Kruse, is a 10,000 mile
thriller utilizing Sereen-grid and speeially

developed Piloiren 227,
. Use »our own ARC Power Pack or Pilot S so
L K-111 at $16.50, eapecially designed for the

USE PILOTRON RADIO
TUBES, “endorsed by pro-
fessionnls,” for these RE-
CEEY ERS—nul wherever
EXCEPTIONAL RE-
SULTS are RLQUIRLID!

X BLECAUSE we make
22 Iilotrons  ourselves—uand
el pro SURLE of their qumnlity.
.,z.vl BLCAUSE Pilot’s
Sereen-Grid  and  Short-
wave Ieceivers were en=
gineered to mnke FULL
USE of the superior qual-
ity built inte Pilotrons]
When the A, C. Super-
Wusp demunded the de-
J velopment of a tube to
% meet  the oxacting re-
2 quirements of A.C. Siunrt-
‘ wave work, Pilatean PP-223
3 wuR the result—an oute-
stundingly superior tnhe
for Dbroudcust receivers!

Siuper-\Wasp. Power PPack Extea,

Custom Set-Builders’ Price in U. §. A.

For BATTERY OPERATION

Kir No. K-110, The original Super-Wasp.
used all over the world where A.C. is not s so
available. Also preferred by many S5.W,

funs. Custon Set-Builders' Pricein U. 5. A.

5-."

-yl

"PILOT RADIO & TUBE CO

el o+ - RETURN THIS COUPON - Wl T -
] ! " , \ ) . )

" RADIO INTERNATIONAL GUILD ! y .,f:_ Rabio Piris PLANT

P! 103 Broadway, Brooklyn, New York \‘ ‘ s{ | EstaBLiskep 1908

0 Enroll me as memher of Radio International Guild, semling mem- Sy
" bership pin, certificate, card, and current issue of]"Ru(lio l)esl]gn. :he ] 323 BERRY STREET
“ Guild’s official organ (also 3 additional quarterly issues). enclose
;‘. 50¢, coin or stamps, to pay for everything for one entire year. " BRO%K;JYAN, N. Y.

NAME eoniviemrsensmenraces e
or print plainly|

[Please write

Y Address oo

Y Ci}y e T sy e State.ooeennn E— e —=
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