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R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE
ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES @ n- To I_.

R.T. I
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adionew offers ambitious men the great- No Experiene A\
‘:st Money=Making Opportunity the O LXperience
rorld haseverseen! Hundredsof trained service Needed
men are needed by radio dealers, jobbers, and manufacturers!

GOOD JOBS are open for men in all of the many branches of Radio,
where qualified men easily carn $60 to $100 per week and even
$10,000 a year jobs are plentiful.

BIG MONEY for Spare-Time Radio Work is easily made in
every city and village. You can now qualify for this Big-Money
work quickly through R. T. I. Get the Big Money Now and E
go up and up in this Big Pay field. The Radio industry calls 3 » »
for More Men, and R. T. I supplies what the industry fore to come

wants you to know.

ArL yvou NEED is ambition and the
ability to read and write. The Radio
industry needs practical trained men.
Remember, R. T. I. makes it easy to earn
spare time money while you learn at home.

Tll‘l;; MEN who get intcio this Big-lMgn%y field now
- g - - 5 will have an unlimited future, Why ecause this
Supery ised by Radio Leaders billien dollar Radio industry is only a few years old
and is growing by leaps and bounds. Getinand grow
with it. $10to $25 per week and more is casily made

in spare hours while you are preparing for Big Money.
TeLEvISION, too, will soon be on the market, so the
Jeaders say. Be ready for this amazing new money-mak-

R. T. 1. training is prepared and supervised by

prominent men in radio, television and talking

picture engineering; distributing; sales; man-
ufacturing; broadcasting, etc. These nien
know what vou must know to make money

i “w ” . 8

in Radio. You learn casily in spare time ing field. Remember, R. T. 1. “3 in 1” home-training Ives |y gy ¢, W, SCHNELL

at home with the R, T. I. wonderful you all the developments in Television and Talking Picture AND R, T. I.
combinationol T.cst.in[:z Outfits Equipment, together with the complete Radio Training,. on':s&v;v‘{%%n(no

)

Parts, Work Sheets, Job Tickets. - - Mr. Schnell, Chief of
Tt is easy, quick a;}gprmim], Warning , R.T. L. Book Now e LT L S, ‘35
covers everything in Radio - e i
—includes Talking Pic- .DO not start. R.T.1. training I1 RE E in America. e has
t if you are going to be satisfied twenty years of Radio
ures and the latest fa R 2 X experience. First to es-
in Television. Get to make $15 or §20 per week s . tablish two-way ama-
started in Bi more than you are now. Most The thrilling story of Radio, teur communicution
i R.T. I men will make that much | Television and Talking Pic.  [WihEurope
a diowrork increase after a few weeks. There is tures is told with hundreds of ager of American Radio
now: no reason to stop short of the Big pictures and facts—its hun- i‘:{ﬂ&lnﬁlﬁfﬁael;'g‘f“fﬂé
J Money Jobs or the Big Profits in a dreds of big money jobs and U. € N. R. Inventor
£$60-370-$00° R. T. = spare time or full time business of your spare time money-making and dc}:iznew’fm‘lﬁ';\;l&g
.AND UP‘CN‘S . Send fD'(,u'}si\f. own. No capital needed. Get started ¥ opportunities everywhere. Hakineer to large Ra-

traif™f pook and ¢ Aor X0 with R. T.I. now. Make money Send for your copy |dio manufacturers.
R. 4. 2 while you learn at now. USE THELE b #salus(\uiz_hlm ;s the
.T.1. Advisory Board
COUPON, composed of men prom-
an!tlt in the Radio in-

ustry,

e —
RADIO & TELEVISION INSTITUTE
Dept. 774 4806 St. Anthony Ct., Chicago

RADIO & TELEVISION INSTITUTE
Dept. 774 4806 St. Anthony Court, Chicago

Send me Free and prepaid your BIG BOOK
“Tune In On Big Pay” and full details of your
three-in-one Home Training (without obligating

= me in any way).
THER.T.1.ADVJSORY BOARD. These men are executives with important concerns
in the radio industry—manufacturing, sales, service, broadcasting, engineering, ctc., ete. Name
They supervise R. T. 1. Work Sheets, Job Tickets, and other training methods. I me.

R.T.I R.T.1. TRAINS YOUAT HOME FOR A GOOD JOB OR A PROFITABLE I Address....... ...
PE0 0 PART TIME OR FULL TIME BUSINESS OF YOUR OWN City State

T
|
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A n Your Spare Time ==} B2
plans ] | 3
shown are but a ™™ ¢ : . 1:’9. are a few of ;-.‘!
sample of the many . Zﬂ D === the reports |

il ways in which our mem- , 1 from those now i
|| bers are making $3.00 an &t s - - hi - th :
hogrfugw‘ards}spar?htm‘}e 2 : T e =] P cashing 1n on ’e’ ’i
| and full time, from the day they join ||8 : - w 4
| the Association. If you want fo get 40 Easy ays f
into Radio, have a business of your Clears Frank J. Deutch, Pa.— “Since g
own, make $50 to $75 weekly in $3,000.00 joining the Association I have B
your spare time, investigate the aln’wst i'm g‘;gf:%orn:arly nssﬁ?'('}v&mltfaif g

., . < 1 ou ello i, ‘,,

/ opportunities offered the Inexper- no matterp}(:’ow little edlzlcatign he has, if he ii

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
of the Association you are trained
in a quick, easy, practical way to

| install, service, repair, build and
1 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, ile]p 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
—— examti)r_lations, land-
AW (P ing big-pay posi-
}‘ 4 tions with Radio

m makers.
dboo
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Mail Coupon Today for the
FREE HANDBOOK

It is not only chock-full of absorbing
information about Radio, but it shows
you how easily you can increase your

income in your spare time. Mailing the
coupon can mean $50to $75 a week more for you.

Radio Training Association of America

T s

of the40 Easy Ways

~to Make 3% an Hour

e —

| 4513 Ravenswood Avenue Dept. RCA-4 Chicago, Illinois

S TR e o]

will follow your easy ways of making money.”

! J. R. Allen, Calif. — “Have

sz,l&oegtl)‘:n done over $1,100.00 worth of

business in the last 6 weeks.

Next month 1 am going to open up a store

of my own. I never knew that money could
come so fast and easy.”

481

R e L

$25.00 a Week N.]J. Friedrich, N. Y.—*I §

haveaveraged $25.00aweek
Spare Time for the last 7 months even

though I am not a graduate but just learning.”

Training Lands R.C. Kirk, N.C.—“Your
Him Job training has been very
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
—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.

s

b
;
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e Iy
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Radio Training Association of America
Dept.RCA-4 4513 Ravenswood Ave., Chicago, IIL.

Gentlemen: Please send me by return mail full details of
vour Special No-Cost Membership Plan, and also a copy

of your Radio Handbook.

CTEBET S RS Emn e e e
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RADIO-FREQUENCY FLECTROSTATIC TREATMENTS.
By Dr. Frwin Schlicphake (Jena, Germany)., A new medieal
technigue which has given better results in diathermic treat-
ment of deep-seated troubles is desceribed. In this method,
the patient becomes one plate of a condenser in a 300- to
H0-mieter oscillating circuit,

NEW DEVELOPMENTS IN REPRODUCERS. By Laurence
M. Cockaday. Continuing his instructive series on the latest
methods in radio and its associated fields, Mr. Cockaday takes
up the subject of the progress which is being made in loud-
speaker design, ‘The subjeet will be of interest to all,

A VACUUM-TUBE MULTI-METER. By Beryl B, Bryant.

RADIO-CRAFT Iz published monthly, on the fifth of the monith preceding that of
Qate; its subseripilon price Is $2.50 per year. (In Canada and forclgn countries,
$€3.00 a year to eover addittonal pestage.) kntered at the postoffice at Mt, Morris,
1., a: second-class matter under the art of Mareh 3, 1879 Thie reglstered
', & Patent Office. Trademarks and eopyrights by perinlssien of Gernsbaek I'nb-
neations, Ine., 9% PPark I’lace, New York Clry

Copyright 1930,

GERNSR

The constructional details of an expensive instrument which
requires but one millimnmeter, and may be utilized to deter-
mine amplification-gain ratios and impedanee values, as well
as to measure currents of a hundred thnes the meter's rating,
and high plate voltages. Invaluable for the Service Man and
the cx]n'rinmnh‘r, as shnp vquipmcut.

SHORT-WAVE BROADCAST LISTENING. By Arthur -L
Green, Mr. Green, organizer of the Short-Wave Club, and
one of the most successful fishers for foreign stations, will
rive practical hints on operating methods  for those who
would take up this engrossing Lhiobhy,

And many other practical and instroctive articles,

Text and Ilusirations of 1his magazine are copvright and must nal be reproduced
without permission ef the copyright ownev \We are also agents for SRCIENCE
WONPER  STORIES, MR WONDER  STORIES, SCIENTIFIC DETECTIVE
MONTHLY and SCIENCE WONDER QUARTERLY, Subsceriptlons to these maga-
zines may be taken in combinathn with RADIO-U'RAFT at redured Clob rates.
Write for Information,

ACK PURLICATIONS, INC

Published by

TECHNI-CRAFT PUBL

ISHING 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, Il1.

L. F. McCLURE, Western Advertising Representative

London Agent: Hachette & Cie.,

King Wittiate St., Charing Cross, W.C. 2
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Fellows I Have

rained Will Tell

ou That You,

Too,Can Cash
In On

ELECTRICITY

—_—

Not By
Correspondence

“'First I enrolled with a School teaching
Electricity by correspondence. 1 tried to
work out several lessons, but quit when I
saw your ad. telling how you taught Elec-
tricity by actual work. 1 didn't have much
money when I went to Coyne, but through
your Employment Department I was able
to work for my room and board. Three days
after graduating you got me a good job with
a Battery and Electric Shop, and a year later
I bought a Shop of my own. I now huve a
$1300 car and a thriving business—all paid

for."”
George W. Stoneback, Illinois.

Lands a Job
at $8,000 a Year

‘‘Before going to Coyne, I was an ordinary
mechanic. Now I make $300.00 a month,
and am accepting a new position the first of
the year as Chief Electrician at $8,000 a year.
Any man who works for me will have to be
a Coyne graduate.”

Stanley Zurawski, Michigan.

From $20.00
| a Week to $100.00
a Week

"I knew _nothing about Electricity, before I
went to Coyne,’’ says Nolan H. McCleary.
"I had no advanced education and so ljttle
mono{ that I could never have stayed at
school, if Mr. Lewis hadn’t gotten me a part-
time job. Yet I finished the course in twelve
weeks, and the School immedjately placed me
in a fine electrical job. Now Iam Chicago Dis-
trict Manager of the largest electrical concern
of ita kind the world, making more money
than I ever dreamed of making before I went
to Coyne. I am convinced that there is but
ONE RIGHT WAY to learn electricity and that

e

Says You Can Make
$60.00 to0 $200.00
a Week

"Before going to Coyne, 1 made thirty
cents an hour, I borrowed the money for
my tuition and you got me a part time job
that took care of my expenses. I graduated
in twelve weeks, returned home and started
doing wiring on contract. In a year’s time,
I had paid for my schooling, bought a car
and had a nice shop of my own. In your
catalog you say a fellow can make $60.00 to
$200.00 a week. I have done better. In July
I made $150.00 to $200.00 a week, and I have
made as high as $76.00 a day.”’ ﬂ

Joseph F. Hartley, West Virginia.

His Advice =~
¢“Go To Coyne"?

*‘Some fellows try to learn Electricity by
just working at it. Otherssend away for cor-
respondence courses in it. But my advice to
anyone who really wants to learn Blectricity
is TO GO TO COYNE. They have all the
electrical equipment right in the school that
you will ever see in the fleld. NO PICTURES
OR USELESS THEORY. They show you just
how to do everything you will have to do on

the joh,”"
R. M. Ayers, Louisiana.

Nothing Compares
to Practical
Training

NOLAN H. McCLEARY
Chicago District Manager, Beardsiey-Wolcott Co.

is the way of the Coyne School=BY DOING
ACTUAL ELECTRICAL WORK YOURSELF
UNDER EXPERT INSTRUCTORS, ON FULL-
SIZE, RUNNING ELECTRICAL MACHINERY
AND EQUIPMENT.”

For thirty years Coyne has been training
men for responsible, Big-Pay electrical jobs—

Ft *‘Before going to Coyne, I had worked in

a garage for five years at $£0.00 a week. I had
no advanced education and didn't know a
volt from an ampera. Yet I graduated in
three months with a grade of 98%;. Since 1
left Coyne, I have jumped from $20.00 to
$100.00 a weéek, and am still going strong.
Iowe all my succeas to the practical training

NOT BY BOOKS OR CORRESPONDENCE,
but by an amazing way to teach that makes
you & practical Expert in 90 days. You need
no advanced education or previous experi-
ence. Idon’t care if you don't know an arma-
ture from a generator; if you're sixteen years
old or forty. IT MAKES NO DIFFERENCE!
I will prepare YOU for a fascinating, Big-Pay

*'Before going to Coyne, 1 took a corre-
spondence course in Electricity, but it was
too deep for me and I loat interest. Then I
got your catalog, saw how you let the stu-
dent actually work on electrical equipment,
and decided to go to Coyne. At that time
I was only making $9.00 a wesk. Now I make
$68.00 a week straignt time, have 2 Hudson

electrical job in twelve weeks time. I wiil || car and own my home—where before I could
allow you your railroad fare to Chicngo—help hardly pay rent.’’
you get part-time work while at School—and J D. G. Emerson, Michigan,
give you every assistance in locating just the L

Job you want when you graduate.

1 got in the Coyne Shops.”’ J
Harry A. Ward, Iowa‘j

| —

MAIL THIS COUPON —~ NOW!
LET ME SEND YOU THE SAME BIG FREE BOOK [ e e e o e S 0 g
Lo o Co res en
THAT BROUGHT SUCCESS AND BIG PAY TO ) SSXNE ECECTRICAL schooL, Dept.4o-o5 )
. i ] ] 4
@ ] is:

AI;}‘; T:‘ESQE IcMEyN L SIMPLI MA!L THE COUPON l iﬁt?;ggdg}ﬁ‘iéatlion 3e£_d me':y%x{bis "el? catgloglahd

Find out how QUICELY and EASILY you can land a Big-Pay Electrical Jobt B al! details of Railroad Fare to Chicago, Free Employ-
IT COSTS NOTHING TO INVESTIGATE! Just mail the a let A | Potes Gourses sat how L o anearaatls ottt
YOU the same Big Free Book that started al‘;sthese otherc?;llllag;sagn tehen;-zailel::o l i T e 7y I
success. This doesn’t cost yon a cent, nor does it obligate you in any way. GET l Name
THE FACTS. Mail the coupon—NOW]!]
Coyne Electrical School, H. C. Lewis, President, Founded 1899

500 S. Paulina St. Dept. 40-85 ¥ Chicago, IIL.’

'City ............ SRR ¢ | PR TR RS 300000000 .
< v R ¥ ¥ 0B ¥ 'F R _V ¥y N J ¥ |
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The
BIG 3 always in the SPOTLIGHT

of Scientific Fiction

A SCIENTIFIC EDUCATION WHILE READING THE
MOST MARVELOUS FICTION

Once you have read your first magazine of scientific fiction, you will never
let 2 month pass without making every efiort to read the next issue. Hours
of pleasant pastime 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.

Scie(x’tﬁ& DER

Stories

SCIENCE WONDER STORIES
exploits the present and the future by
giving vou the most marvelous stories
that have cver been put into print.
Interplanetarian  trips, space-ilyers,
talking to Mars, death ravs, gravitv-
nullifiers, transmutation of elements,
trips to other worlds. are some of the

subjects treated in SCIENCE WON-
IDER STORIES.

This magazine publishes only sci-
entific fiction of the tvpe that made
Jules Verne, H. G. Wells, and Edgar
Rice Burroughs famous.

29¢

MAIL
COUPON

NOW

o4

Zomes;
s

NOW—for the first time, advanced
thought on scientific crime detection
is published in » profusely illustrated
monthly  magazine. SCIENTIFIC
DETECTIVE MONTHLY is truly
the most amazing publication ever
issued and the most fascinating read-
ing ever set into tvpe. 100 pages—
every one chock full of gripping reve-
lations and stirring situations. Al
hased on newly discovered scientific
fucts.

The
Copy

On

STELLAR PUBLISHING CORP.,
98 Park Place,
New York, N. Y.

Enclos vl &
FipLing

for which enter my

) SCIENTIFIC DETECTIVE MONTIILY
SCIENCE WONDER STORIES
ATl \\'()\DEIS“SI"ORIF‘S

eight t! ec hich

\

be like ffty

aviation
vears hence, one hundred vears hence,
five thousand vears hence?

The answer to this question is found
fiction

What  swill

in the most unique aviation
magazine in print.

AIR WONDER STORIES presents
solelv flving the future,
strictly along scientific-mechanie tech-
nical lines, interspersed with explora-
tion and achievement. All of these
stories are of the scientifie fiction type.

THEY ARE ALL DRAMATIZED
MECHANICS OF THE AlIR.

In addition to this, AIR WONDER
STORIES now publishes interplane-
tarian by vou
strange worlds and strange races and
find strange adventures.

stories of

stories which visit

All Newsstands
or use coupon for Big Saving

8 MONTHS

ANY ONE MAGAZINE

$j.00

(Canada and foreign $1.25)

\
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[ will train you
at home

tofill a Y
‘Rad’o C’Ob will giveYoumy new 8 OUTFITS
o of RADIO PARTS for a home

If you are earning a penny less than $50 a week. send EXPCI imcntal Labo atory
for' my book of infermation on the opportunities in Radio. . . \
It is free. Clip the coupon NOW. Why be satistied with 325, You can huild over 100 cir-
230 or 210 a weck for longer than the short time it takes to  Cuils with these outfits. Youn
get ready for Radio. build and experiment iwith
the circuilsl:lz,ed ir;:‘ Crosl:lay.
() eds Atwater - Kent, Eveready,
Radio’s growth opening hundr of $50, §75, Muajestic, Zenith, amd other

$100 a week jobs every year popular sets. You learn how
these sets work, why they

¢ In about ten vears Radio has grown from a £2,000.000 to work, how to make them -
. a §1,000,000,000 industry. Over 300.000 jobs have been cre- work. This makes learni
5 ! r 0 13 earning
e ated. Hundreds more are being opened every vear by its 4t lome easy, fascinating,
$100 a week continued growth. Men and young men with the right train- practical, \
! f . . ing—the kind of training 1 give you—are needed continually.
*My earnings in Radio Back view of 5 tube :
are n@ny times greater - Sereen Grid A. C, tuned
”mnldl beverhexpledﬂ, Hlely You have many jobs to choose from Badio] rifuency” setes t
wou ¢ when [ enrolled. . . . : only one of many gir-
They seldom fall under Broadcasting stations use engineers, operators. station cuits you ean build

an ] 21.800 to %5000 a year. Manufacturers
< 2 cour Managers and pay .1,81‘ 5, a year. M :

;'(l)ggﬁeaco\s‘;:celr\our”or );;\'e continually need testers. inspectors. foremen, engineers. service
timc'-z more 1 would still e lngyers, for jobs paving up te %5000 a yvear. Shipking
concider it a good invest- companies use hundreds of Radio operators. give them world

witly my outtits,

ment.” wide travel at practically no expense and a salary of $85
E E. WINBORNE to §200 a month. Dealers and jobbers employ service men,
R B R salesmen. buyvers, managers, and pay £30 to #100 a week.
1414 W, 48th St, There are many other opportunities too. My book tells you

Norfolk, Va. about them.

S0 many opportunities many N, R. 1. men make
$5 to $25 a week while learning

The day you enroll with me I'lt show you how to do 10
Jjobs, common in most every neighborhool, for spare time
money., Throughout your course 1 send you information on
servicing popular makes of sets: 1 give you the plans and
Juinped from $35 to ideas that are making $200 to £1,000 for hundreds of N. R. L.

$100 a week students in their spare time while studying.
“Refore I entered Radio

1 was making $35 a weck. fajking Movies, Television, Wired Radio included
Last week I earned $i10

I
servici and selli adi F— P < . alki ies, levisi . . .
]{:l(\]li‘(;:}gl :\cé m;esuc::sg Radio principles as used in Talking Movies, Television am dOllbllng and trlpll]lg ﬂlc

and home Television experiments, Wired Ridie, Radio's use

to N, R. 1. You started in Aviationh, are all ziven. 1 am so sure that I can train you Qa]a]‘-
me off on the right fool.” satisfactority that I will agre¢ in writing to refund every 3 €S Oflnany /

J. A VAUGHN penny o-f vour tuilim_{ if you are not satisfied with my Lessons i]l onc ycar a]]d
37115 S. Kingshighway, and Instruction Service upon completing, lCSS F d b : o
St. Louis, Mo. mnaout about s N4

64-page book of information FREE (]liS quickway to
Get v v today. It tells v 1 Radio’ ]
emoi S0 e wint ey e tois-von sme Wiz BIGGER |

ri

s

{17,
course, what others who have taken it are doing ”’/jf—

and makinz. Find out what l(n‘din otfers you, with- $ Radio ;:";ff m h
out the slichtest obligation. ACT NOW. e Needs __._;

<= 5 o r 2 .
6500 extra in & months J. E. SMITH, President ::': FLETLTL IS FILL OUTAND MAIL
“In_ looking over my National Radio Institute Dept., ODY ~7% Men & THIS COUPO
records I find I mude £500 f f}j/{ \“:\. =
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Write Direct for Details Without Dependence On

Kit K-115: The A.C. Super Local Re-Broadcasting!

Wasp. Use your own ABC

pack or Pilot Kk-111 at

$16.50, speeially designed $ 50 P I L O T S U P E R _WA S P

for the Super-Wasp. Power

Pack and Tubes Extra . . . . Short Wave and Broadecast Receiver
RANGE 114 TO 500 METERS

$ 2950 In Kit Form for A. C. or Battery Operation
Kit K-110: The battery-

operated Super-Wasp. Widen Your Cirele of Entertainment!

Batterics and Tubes extra . .
Your broadeast receiver is uscless below 200 meters, but the Super-
Wasp, swooping down to 14 meters, and up to 300, unlocks a new
world of trans-oecanie radio you never heard before! And you get it
directly from the foreign station and not from a local rebroadeast.
Enthusiasts report European, African, South American and Aus-
tralian stations. Musiec amazingly new! Weleome variety for listeners
3 E “fed up” with domestie radio programs? To ussure eousistently satis-
lengis::f?":vkb’ AN fuctory operation, Pilot engineers developed the Pilotron P-227,
o W & bea et Bt | Fang which naturally makes it a splendid tube for broadeast receivers.

PILOT RADIO & TUBE CORP

323 BERRY STREET 234 South

BROOKLYN Wells Street
N. Y San Francisco 1278 Mission
C Office: Street

Chicago Office :

Costs only 50¢ and includes lapel pin, certificate and “Radio Design® Construction
Quarterly Magazine, the Guild's Official Organ. Enclose 30¢ coin or stamps to Radio

International Guild, 103 Broadway, Brooklyn, N. Y.
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Radio Intolerance

By Hugo Gernsback

T is doubtful whether auy other husiness in the world
has so many peculiarities as radio.  Ever since the old
dayvs of “wireless,” there has been o continuous strife
within the industry, and to the detriment of all concerned.

Such a thing as pulling together by the radio trade itself
is, as a rule, imheard-of. Tt seems to be the only activity in
which everyone who is connected with it wishes to paddle his
own canoes and the theory in radio secins to be “every man
for himself—™

When we look into other lines, such as automabiles, build-
g construction, metal trades, and many others, we find
that practically all the members of the industry work to-
gether for the hetterment of their particular field, This is
not true in radio—quite the contrary. It is a chaos of con-
flicting interests: an industry full of intolerance, a trade
wherein every individual member delights in knifing the
other fellow in the back, as often as he thinks the oppor-
tunity presents itself.

Every new improvement that comes along is promptly
pooh-poohed and ridicnled by every other wan in the busi-
ness; partienlarly so when it does not snit his own business
fdeas. It was so in the old coherer and spark-gap days,

and is so today.

It is, of course, true that the radio indnstry is one of
lightning-like chapges: and there may be a eertain excuse
for the strange attitude of the radio mannfacturer, or the
radio professional,  Yet, even here, a real radio industries’
association  eould work wonders, if its wmembers really
cooperated.

Three years ago, the radio parts business in this country
was ome of tremendous proportions. Today, it is practically
dead.  Only a small minority of the radio parts manufac-
turers who were in business in 1926 and 1927 are still active
today.  The reason is that manufacturers pot out conmplete
sets so cheap that it no longer pays individoals to “build
their own™; partienlarly in view of the faet that the sct
manufacturers, who sprang up at that time, in their race for
suprenuey (#) produeed countless half-baked sets that were
afterwards sold for less than a fraction of what the material
and labor cost.  Sets which first retailed at a minimun of
£60.00 could later be bought on “Radio Row.™ in the same
vear. from $10.00 np. This naturally killed the parts busi-
ness, .\ real trade association could have prevented such a
condition,

The latest internal squabble iMustrates our contentijon as

to radio intolerance

A preminent eastern tnbe manufacturer  recently  an-
nounced a new AC. “Pentode™ tube. While tubes of a similar

naune have been used in Fogland, ne tube of the present
charaeteristies has heen produced hetore,

IHere we have to do with a real advance of the radio art:
one which, no doubt, is going to benefit radio in peneral
during the next few years,

For one thing, it will open up a new expevimenters’ para-
dise.  The new Pentode will make possible new eivenits, new
combinations, and prohably moere convenient antomobile and
portable radio sets; because fewer tubes need be used to
obtain the same results.

But does the radio trade present a solid front to the
publie, and inform it that here, indeed, is a new develop-
nment whieh will be as universally adopted in radio as were
halloon tires and fonr-wheel brakes on automobiles®

Indeed, no!  Quite the contrary! The instant that the
annonncement  of  the Pentode  tnbe  was made, no Jess
important a body than the Radie Manufacturers Association
issues a lengthy statement for general publication in the
newspapers, denouncing the new tube—in such words as
“nothing new or revolutionars,™ “no improvement in - per-
formance with Pentodes,™ and similar allegations. Al of
this is caleulated to throw cold water on the new enterprise
and, in general, mess uap the air with statie verbtage—which
will be forgotten in six months, when every other radio manu-
facturer will shout Pentodes from the honsetops.

To be sure, there is o good “political™ reason for all this;
beeause vadio set manufacturers hawe not vet recovered from
the 1928 radio debacle, when suddenly one set manufacturer
adopted  the then  almost-unhnown  sereen-grid  tube, and
raised havoe with every competitor who did not do so at onee

The sereen-prid tube serapped all of the old sets, and
today & new set cannot be sold unless it has sereen-grid tube
cquipment.  Sixoor cight months hence—or sooner—history
will repeat itself; and this time the essential feature will he
the Pentode.

In the wmeanwhile, it is true that the Pentode will, no
doubt, cause chaos in certain direetions.

But would it not bhe infinitely better if the radio trade
Iad a powerful association®  So that, it a new radio inven-
tion should come atong, all its members night benefit therehy
instead of the present “every-man-for-himsd £ policy which,
in the end, benefits no one, Quite the contvary, it steadily
climinates one radio manufacturer after another, till, finallv,
only half a dozen powertul interests will he left and, when
that tiue comes, the publie certainty will not henefit by it.
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Service Men’s Department

This department is about the Service Man, for the Service Man,

and largely by the Service Man.

Its contributors are practical

wmen, and we invite every Service Man in the country to tell about

WHAT 1S SERVICE

By John F. Rider

“ IGHT or wrong, the customer is

right.” ‘T'hese seven words sum up

the status of service as exempli-

fied by some of the large sclling
organizations in the countrv—as a matter
of fact, by the majority of large organiza-
tions; and we ave not limiting our reference
to radio stores or to other purveyvors of
radio sets and accessories.

At first glance, one anticipates a tre-
mendous loss over a period of a vear. Yet
we find, upon analysis, that the stores oper-
ating upon the above-mentioned premise
are highly suecessful; which seens to indi-
cate that the public is not as black as it
is painted.  Now, this dissertation is in-
tended, not as a discussion of sales policy,
but as a means of arriving at a conclusion
of fact; which tends to create discussion,
whether or not the customer is right or
wrong?  We are willing to admit at the
outset, that in many instances, complaints
are premeditated methods of unjustly re-
turning  goods unintelligently  damaged by
the cnstomer.  Also that in some cases—
a very small percentage of total sales, how-
ever—gonds are deliberately damaged. and
returned for credit on the hasis that they
were dimaged when received.

Let nus attempt to analyze the radio situ-
ation, as applied to complete reeeivers: be-
cause this item constitutes the bulk ot sales
to individnals who consider rvadio as a me-
dium of entertaimnent and are neither radio
minded nor technically inclined. It will be
best to cite a few examples enconntered in
daily sales, rather than to assume hypotheti-
cal cases.

A resident in the mid-section of Manhat-
tan lIsland (New York City), living in a
D.C. district, purchased a D.C. clectrie re-
ceiver. It was installed by the dealer and
operated perfectly. The cnstomer was very
well satisfied and so expressed himself to
the installation man, at the same time sign-
ing o receipt to that effect.  Subsequent
data bring to light the facts that, within
four dayvs after installation, four tubes con-
stituting the autput stage hurned out. neces-
sitating new tubes. The eunstomer, awed at
the outset, purchased four new tubes of
identical manufacture.  This time the re-
ceiver operated normally for five days. and
then new tubes were agiain necessavy. Once
more he duplicated the burnt-ont tubes,
without complaint to the dealer whoe sold
the set. And again tuhes were necessary in
five days, making twelve new tubes in ex-
actly two weeks! The last bhateh was the
“straw that broke the camel’'s hack,” and
the eomplaint was registered. Fxamination
showed: first, 1hat the line-voltage was ex-
cessive, and had been excessive sinee the
dav of the installation. Secondly, that the
tubes used in the output stage were not

his own experiences of all kinds

Edited by JOHN F. RIDER

R. JOHN F. RIDER, who passes
upon all the material submitted
for publication here, in the Service
l Men's Department, is a radio engineer |
| of the first rank who has devoted much
energy to the popularization of tech-
| nmical knowledge. None excel him in
the art of making difficulties clear; he
is a practical instructor, and the author |
of books known by all Service Men as l
useful guides. Letters, stories, re- |
quests and suggestions for this depart-
ment may be addressed to him in care
of Rapio-CraFr.

correet for the installation, heing of the
0.25-aunpere type instead of 0.5-aimpere. The
veceiver  owner, knowing nothing  about
tubes, duplicated the wrong tnbes in cach
case.

Now, here is an example of where the
installation man was at fanlt, producing a
condition which makes it very ditlicult for
the receiver owner. Tube replaeements are
extremely annoying and not very favorably
received by radio dealers.  Sueli complaints
are numerons, and encountered with AC.
sels as well.  The failure of tnbes consti-
tutes about sixty per cent. of all the troubles
eneountered in radio reeccivers: and about
eighty per cent. of this trouble would e
eliminated if the operating voltages were
checked at the time of installation and ad-
Justiments made to secure the correct values.

Good radio service starls when lhe set
is installed, not when it bhecomes defeetive.

Every effort must he made to preclude
the defeetive state; to lengthen that period
Letween the orviginal high-caliber pevform-
ance, and defeelive performance.  We must
admit that service will he necessary at some
date, but must also incorporate every meas-
nre to lengthen the period of satisfactorv
service.

Checking the operating voltages when a
set is delivered is one of the important steps
when a radio receiver is installed, regard-
less of type; vet the practice is not fol-
lowed. Why, no one can definitely state,
unless it is the time-limit method of pro-

cedure.  An installation of this type places
the receciver owner at a definite disadvan-
tage, It is true that there are exceptions
to the above rule; but we are not concerned
with the instances which do not produce
harmful results. We are concerned with
the other classification. ‘The structure of
the vacnum tube is such that elaborate
Luboratory equipment is necessary to deter-
mine whether a burnt-out filament has heen
overloaded; such equipment is not available
in the average radio store. Furthermore,
tube replacement is not general. Why bur-
den a novice with troubles which he should
not hear?

Now, we come to another problem; one
which, while not discussed to any great
length, introduces a matter of interest. 1f
the line-voltage is excessive, increasing the
hazard of tube burnout, some means mnst
be provided to reduce the filament voltage
to the correct value. This work does not
introduce any visible difliculties, yet we find
that nmumerous installations are incorrectly
caleulated, with very poor results. We re-
fer to the resistance unit, connected between
the power-supply plug and the receiver.
In order to perform well this unit must dis-
sipate a certain amount of power and this
means that certain technical facts must he
known: first, the r(‘quired voltage drop;
sccondly, the current flow during that
period; and thirdly, the wattage rating of
the voltage-control unit. Now, we are go-
ing to make a surprising statement; that
many men who install such units are not
aware of these requirements and make hap-
hazard installations. In one case, the line
voltage was rveduced to 102 volts from a
120-volt line. In another case, the resist-
anee unit overheated and damaged the floor,
almost starting a conflagration. In both
cases, the customer was ineonvenieneed, and
his complaint was entirely justified.

Fhe selection of such a resistor is not a
very technical problem, but it necessitates
a knowledge of Ohm's Law and, in some
cases, the principles underlying the opera-
tion of a poawer transformer. We realize
that the average Service Man does not carry
a meter which will indicate A.C. current
flow in the primary of the power trans-
forruer. Why not approximate the current
flow in the primary, by caleutating the power
toad applied to the secondary of the trans-
former as represented by the various wind-
ings, and allow about eighty per cent efli-
cieney in transformation?

Service begins at the Lime of installation,
not after the set is performing poorly.

Tt is too late tn discover cxcessive line-
voltage after 1 number of tnhes “have gone
West” Preclude the possibilily of pre-
mature filament failture by checking and
contrelling line-voltage at the time of in-
stallation. That is the start of service

#e
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Leaves from Service Men’s Note Books

The “Meat” of what our professionals have learned by their own
practical experiences of many years

HASTE CAUSES REGRETS
By G. R. Munn
SHORT tinwe ago | was called to serv-
ice a Freshman receiver, which was
housed in a console cabinet and employed
4 wmagnetie cone speaker.  After listening
to the set for a short period, 1 quichly diag-
nosed the trouble as being in the speaker;
because it sounded exactly like a speaker
that was out of adjustment, with the arma-
ture of the nnit striking against the pole
picces.  Accordingly, 1 removed the speaker
and inereased the distance between armature
and pole pieces: but this did not help.
Then 1 took the speaker to the shop, tore
it down completely, cleaned out some vir-
nish on the inside of the coils, assembled
it and tested it on another st
That night 1 took it back, hooked it to
the IFreslunan, and told the owner that 1
had it all fixed up. Imagine my embar-
rassient when, upon turning on the set, it
sounded exactly as it did before T oremoved
the speaker.
Then, 1 started testing the set and found
a bad power tube (M71A) with very little

TiP JACKS

D
1, -~ i il
/46 &P, L@

\

J\ las SW, ! !

Y TUBE \ 1

\FF &F BSE socm:T\;F -
Fig. 1

Mr. Cordaro’s handy addition to a test kit is
pictured in the uext columun.

crission,  Replacing  this tube cured the
trouble.

This taught me always to make a com-
plete test of every set amd not jump at
conclusions. 1 thought my experience might
save someone else a lot of needless work

and cmbarrassment,

A HANDY STAGE-TEST ADAPTER
By .Jas. Cordaro
N almost universal testing device has
been devised by the writer. As dia-
grammed and pictured in these columns, it
consists of a tube socket, a tnbe base, a
grid leak, a grid condenser, and a S.P.5T.
switeh,

A lead from the grid prong of the tube
hase to the grid elip in the tube sociket is
broken, and a grid leak and condenser are
insertedt.  The plate lead, too, is hroken;
the ends being brought te tip jacks, or
picees of metal arranged to projeet slightly
from the side of the tube sockel.

ITeadpliones or a milliamineter may then
be inserted in the plate cirenit. of a tube
under  test, in the convenient  manner

[
Fig. A
The circuit of this handy adapter is Fig. 1.

afforded; the grid civeuit of any R.F. tube
will funetion under detector conditions when
the midget shorting switch is flipped open.

A PHONOGRAPH-DYNAMIC SWITCH
By Cecil F. Hardy
\VIIFN using a dyvnamie cone speaker
with an electric phonograph (such as
the Brunswick “Panatrope™) it is desirable
to eonnect the systemn in such a nianner that
the switch which controls the phonograph
will also control the A.C. input to the dy-
namic speaker.

This can be accomplished by the follow-
ing method: disconnect the speaker from
the A.C. line, take the turntable off the
phonograpl, and loosen the serews that hold
the motov in place. Take the motor ont of
the eabinet. The connections from the line
and the switch go to a binding-post strip

HE process of editing a publica-

tion is at time a very pleasant
operation, but at other times it is just
the contrarv—very disagreeable. The
difference between the two is nothing
more than how the material submitted
for publication is prepared.

Speaking from the editor’s desk, we
request that contributors please sub-
mit material typed whenever possible
and DOUBLE-SPACED; thus allow-
ing for editorial notations without
spoiling the day or week-end for the
printer who is obliged to set the tvpe
matter.

We realize that tvpewriters are not
alwavs available. We have no objec-
tion to LEGIBLE hand-written ma-
terial; but we also suggest that suf.
ficient separation between lines be
available to allow for editorial correc-
1ons or comments,

By RADIO-CRAFT READERS

on caclh side of the motor. Now take the
plug off the speaker cord, and connect one
wire to the side of the AC. line that goces
directly to the motor. The other wire con-
nects to the motor side of the starting
switch.

When the motor is switched on, it will
also switch on the dyvnimie; and when the
motor is turned off, the field currvent is auto-
matically switched off the spealer.

A HUM KILLER
By George W. Brown, Asso. L.R.E.

ANY A.C scts hum, even though the

filter syvstem is quite eflicient. 1 have
found that, in sets using push-pull andio
stages, a 100,000-ohm resistor R1 connected
across the secondury of the input trans-
former will reduee the hum eonsiderably.
In extreme cases, another 100,000-0him re-
sistor 112 may be conneeted across the see-
ondary of the first audio transformer. This
second  resistor may make a very slight
chinge in the volume; but it will eertainly
kill whatever hum may be left.

]
SPEAKER ‘l

100,000 100,000
[ OHMS F  QHMS
Fig. 2

Mr. Brown finds the wse of these resistors a
solution of the persistent hum  problem,

INTERFERENCE FROM MOTORS
By J. E. Deines

SI\I\L.I‘ induction motors of -the split-
phase tvpe have long bheen given a clean
hill of health by interference men; hut some
of them do not deserve it. Not long ago
we reccived complaints of noise whieh was
traced to a hatchery; and the only thing
found connected was a l4-ineh ceiling fan,
used fo circulate the air in a large incubator.
The noise heard was a severe popping
and, when the fan was shut down, it
stopped.  Since this fan was of the indue-
tion type, with a squirrel-cage rotor, it did

not seemn a likely source of interference.
Upon eclose inspeetion it was fonnd that
the metal shell (or case, whicl houses =a
motor of this kind) ecollected a static charpe
and that a thernostat-control cable (lead-
covered) was Iving on this case, intermit-
tently dischavging the shell.  Giving this
cable plenty of cleavance cured the trouble.
Several other cases of this kind have been
found on small home refrigerators, where
the motor is mounted ou fiber supports to
prevent mechanieal noise.  Between motor



FLASHLIGHT CELLS
Fig. 3

Mr. Trad's tube tester quickly determines
shorts, ond prevents disaster to more crpen-
s\Wwe apparatus,

and compressor a flexible eoupling is nsed
and, when this wears, it lets the bolts touch;
thus discharging the motor into the eom-
pressor which, in most cascs, has a gronnd
on it.

Bonding the two with a short picee of
wire stops the noise.

(Mr. Deines is emploved as “interference
man” hy the Kansas Power & Light Co. at
Topcka, and devotes most of his time to
rumiing down  strunge noises. A special
closed-hody light truck is nsed in the work
and earries equipment ineluding a “Radiola
26,7 a smaller fonr-tube T.R.F. set, and a
five tubery as well as “hotsticks,” rnbher
gloves, a small  sledge—which  should  he
ctleetive in  eorrecting some sources of
trouble—as well as an assortinent of inter-
ference filters to he applied on the spot.
The waork is obviously of conunercial im-
portaiice, since radio eannot be sold where
theve is interference. We shall be glad to
hear further Mr. Deines, and from
other interference shooters—Iditor.)

from

AN EMERGENCY AERIAL
CONNECTION
By K. A. MacKarl

LRE is a kink that may prove useful.

In connection with my work as a Service

Man I bave been called a numiber of times to

look at a sicle A.C. set, only to find that the
acrial had blown down.

When it is ineonvenicnt to make iinnie-
diate repairs to the acrial svstem, pood
operation often has been obtained hy put-
ting the ground lead on the aevial post (hav-
ing remaved it frona the ground post),
leaving the aevial lead-in disconnected.

This is shown in Fix 4. In some in-
stances  this  connection  has  inereased
selectivity and  remained as a permanent
installation,

ANTERNA NOT
COMNECTED \

Fig. 4
Not newe, perhaps, to most readers; but ofteu
a convement cxpedient.
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TESTING TUBES FOR SHORTS
By Victor Trad
HE tester shown in Fig. 3 is made from
three flashlight cells, a tube socket, and
three flashlight bulbs, and rmakes it possible
to test tubes quickly for shorts. This pre-
caution will save trouble later,

On inserting a tube in the socket, the
continuity of the filament is shown by the
lighting of lamp No. #; if this does not
light, the filiuent is burnt-out.  1If No. 3
lights, the other two lamps should vemain
dark it the tube is in perfect shape.

If No. 1 lights, the grid and the tilament
of the tube ave tonching; if No. 2 lights,
there is a short between the grid and the
plate.  In either ease, the tube shonld e
discinrded.

Sometimes, however, snceh shorts can be
reedied hy gently tapping the tuhe in the
palim of the hand.  This may canse the nis-
placed elements to separate; it they do, it
will he evident on repeating the test, when
Limps 1 and 2 will fail to light.

HOW DO YOU TEST A DRY.
DISC RECTIFIER?
RADIO-CRAFT especially 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 July
issue. Each month a different subject

for discussion will be propounded.

TROUBLES IN DETECTOR CIRCUITS
By Ravmond D. Wills

N the detector cirenit, the two most im-
I portant parts are the grid leak and grid
condenser. T cither s shorted, the tube
at onece adapts itselt to 1':|(lin-t'rr||n('r'1("\' an-
plification; so we must be swre that heth
are (). K.

The fact that o leak is marked ©2 yueg”
does not mean anything, it it has been dam-
aged or subjected to any conditions which
nlter its value, A grid condenser nmy he
marked =.00025-mf." hut that also means
little if it has not heen tested for defects.

The deteetor by-pass condenser assists
perfornmnee by keeping R.2 fnipulses out
of the primary winding of the first A.F.
tramsformer.  One must be certain that ihis
component is not leakv or shorted, when it
is worse than no comdenser at all.

So, in the “leaky-grid® detector cirenit,
our troubles arve relatively few. 1 ihe
tuhe is pood, we must look for a defective
erid leak, a defeetive grid condenser, and
last—hut not least—a shorted hy-pass con-
denser or excessive plate voltage.

The right value of grid leak is determined
by trving dilferent resistors until the de-
sired degree of sensitivity is obtained. Some
leaks  are  notoriously  for characteristie
erackling or frving noises.

The grid-hixs detector, however, is dif-
ferent. Tl is neevssary that the ratio of
grid bius to plate voltage be exactlv cor-
rect, inorvder that the Inbe may operate
at the proper point of its “characteristic”
curve.  “This alone is necessary for good
reproduction; and a slight change in grid
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Fig. 5
The vibration of these pipes, chauging anleina
constants, was casiy stopped!

bias completely destrovs the condition essen-
tial to good performance.

Henee, asstuniing that the detector tube
is good, and that the contacts in the circuit
are perfeet, we may say that our troubles
in a grid-hias detector are commonly con-
fined to the problem of plate and grid
voltages,

These, in the A.C.-operated tnbe, add the
grid-bias resistor (where one is used) to
our list of possihilities, and its by-pass con-
denser as well as the plate-cireuit hy-pass.

WANTED, A PLUMBER
By Paul Moore

T is always interesting to see how other

Service Men get around troubles; I have
a very peculinr one fo report. T was called
te a case one evening, with the warning
that all others had failed to fix the set. I
found that, every time anvone walled across
the room, a noise was set np in the receiver.
I tried tests for microphonie tubes and the
like, but to no avail. I noticed that a foot-
step at one point seemed to cause the most
interference: and T tapped the floor with
a broostick till T found the sensitive point,
when T narked with chalk. 1 then made
4 small hole through the floor and dropped
a wire through it, then went into the base-
ment. Here T found two  erossed pipes,
which  wonld  vilivate  whenever a person
wilked over the spot.  The receiver was
grounded to one of these two pipes.

I remedicd the trouble quickly by driv-
ing a plug of wood hetween the two pipes,
thus holding them solid; then collected iy
money and went home satisfied.,

TUBE REACTIVATION
By George Stoneham

TITINK that the haking proecess of reac-

tivation will be of interest to many
Serviee Men and dealers not fawilinr with
the method. It is suitable for *26, *T1A and
tuhes of siniilar nature, as well as the
Raytheon “BH." The sel-up is shown in
Fig. 6.

I used an abiminony cone at A, to hold
and concentrate the heat upon the plass
and clements of the tnhe. Copper or iron,
of course, would he equally eficient.  I'wo
[TV-IRE CLIP ]
TOHOLD

|| TUBE IN
‘ PLACE

Fig. 6
A method of rejuvenation proposed for tubes
which do wot yield te the ordinary mcthod.
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to five minutes’ baking will return the tube
to norioal emission.

If the temperature is too great, or the
tube left in the oven toe long, the glass
will melt.

(Oxide-coated filinents, like those of the
'12A  and the other tubes mentioned, are
not generally supposcd to be rejuvenable,
like the thoriated-tungsten filmnents of the
WIA tubes.  The 8O also has a coated
filament; but the BH lLas none, of course,
and depends on the ionization of its gas
contents.  We shall be glad, however, to
hear of the results obtained by anyone whe
tries the cxperiments with tubes, of the
types named, that have passed their use-
fulness.—fditor.)
ELIMINATING EXTERNAL

By Robert G. Dougherty

NE day a lady called e trom the

O neighboring town to come and see what

was the matter with her radio.  She said

that it was subject to extensive noise inter-
ference,

NOISES

ANTENNAS F
RADIO SET INSULATOR 7|

7

TO T
$10V.LINE

Fig. 7
Another old jdeu i acrw installation wiich
may solve baffling interference problems,
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TO SUCCEEDING]

HIGH- HIGH-GRADE
IMPEDANCE  AUDIO TRANSFORMER  O1ACC

PICK-UP '
¢

Fig. 8
The mcthod of coupling shoum preserves low
notes and gives better wolume.

On arriving, 1 found that the set was a
new Victor, less than @ month old, and that
i had alwayvs acted in that manner. The
people wanted the radio, Dut would not
keep it unless the noise could be eliminated.

I looked for the wsual transforiners on
the light-line, and the favorite old stand-by,
oil burners; 1 tried filters in the light-line,
but they did not stop the noise. 1 tried
changing lhe aerial and ground; that was
usecless.  ‘T'he set was all right, and I was
sure the interference was farther away
than a block or two. DBut what it was, I
could not determine.

Then came a happy thought. T grounded
the far end of the aerial, and the noise
quicted down, T then put a fixed con-
denser in the ground wire, and the set
worked perfectly. The loop thus formed
was so large that little directional eficet
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In fact, some stations came
(Sec Fig. 7.)

was noticed.
in better than before.

MAGNETIC PICK-UP CONNECTIONS
By J. Roth

I* a high-impedance pick-up is connected

as shown in the sketch (Fig 8) hetter
results will he abtained; there will he an
imiprovement in bass reproduction, and also
greater volume.

This method is necessary when the fivst
stage of audio is resistance-coupled; other-
wise, high-note attenuation will be no-
ticeable.

DEEPENING TONE—SHARPENING

TUNE
By M. H. Berry
I.\' some instances we find individuals who
wish augmented bass veproduction.  'To
(Continued on page 532)

.004 g

70 GRID-BIAS ol
RESISTOR - SW.
TO'B" 5UPPLY
Fig. 9
The use of the condenser shows, with a switch,
gives a regulation of the reproducer’'s tone to
suwit the ear.

A Simele Tester for Gaseous Rectifiers

O long ago a dient of mine called me

on the phone and told me of the
trouble he was having with his electrified
battery receiver.  Being more radio-wise
than the average owner of a radio receiver,
he was able to make himself quite explicit
as to the trouble he was having, ad, judg-
ing by his description of the “ailment,”
it appeared to e that all his tronble was
due to a worn-out Ravtheon tube he was
using in his Majestic “I” eliminator.

Logically enough, 1 told my client that,
betore he dismantled the set and bronght
it down to the shop for repaivs, he should
take the NRavtheon tube trom his eliminator
and have it tested in one of the radio stores
that happen to abound in his vieinity.

I thought that this was the end of the
matter and that, while T may have lost s
_}uh, my ])rul'('s.siun:ll denreanor was instru-
mental in adding another friend 1o my al
ready long list.  You can imagine my aston-
ishinent when, about an hour and a half
luter, the swme gentleman called me again.
Tle had gone from store to sfore in his
neighborhood, and even to several radio
stores out of his neighborhond: but it secins
that not one of them was equipped to test
the Ravtheon tnbe. ‘The dealers were nice
cnongh; practically all of themn offered to
sell my client a new tube and refund the
money upon demand, within a reasonable
length of time, if the trouble were not in
the tube proper.

The Service Man in the field can easily
tell when any rectifier tube is weak., He
takes the voltage rcadings in the various
tube sockets and, if the plate voltages are

By BORIS S. NAIMARK

consistently lower than the values specified
as normal by ifhe maker of the reeeiver
under test, the trouble, more often than not,
lies in the rectifier, whatever its type or
make.

In the shop, however, the conditions are
somewhat diffierent. It is not logical that
a dealer should go to the tronble of test-
ing a rectifier tube by placing it in a receiver
and then testing the available plate voltages.
Furthermore, the average tube tester found
in the store is perfectly satisfactory for test-
ing filament-type rectifiers, but unsuitable
tor the test af filamentless, gascous, Ray-
theon-tvpe reetifiers; since a special eivenit
is required.

| pm. (I
IF 300V g
tov. | : il 4
A.C. 7
l |||i soov) |F I'/ OFF
8 /
L

PLACE DIAL ON SHAFT 0-25000 { OHMS
OF THISTRESISTOR VAR. RESISTONR

Fig. 1
The simple cirenit shown gives a method of
testing cold-cathode reciifier tubes; it must be
calibrated with a good tube.

S,

It is quite possible to make an inexpen-
sive, simple, efficient, and accurate Raytheon-
type tnbe tester. The eireuit arrangement
(sec Fig. 1) is exceedingly simple and all
the parts required (with the exception of
the meter, which the reader probably al-
ready treasures as a part of his testing

equipment) will be found in the proverbial
“Junk-hox.”

Take a new and perfeet type “BH” Ray-
theon rectifier (type “B” is practically ex-
tinet) and insert it into the socket of the
tester.  With the shunt resistor in the “Of™
pusition, plug the tester into the clectric
outlet and note the voltage reading on the
meter. This is reading No. 1. Then gradn-
ally ove the ann of the resistor, and note
the various voltage readings eorresponding
to the varicus conditions of load imposed
upon the reetifier. ‘Lhis is best done hy
having a ealibrated dial on the shaft of
the load variable resistor R.  DPrepare a
little chart showing the various resistor dial
readings, and the covvesponding voltmeter
readings.  These veadings will be “stand-
ard,” and will serve as a criterion for other
gaseous rectificrs to be tested in the future.

Quite naturally, The weaker the tube un-
der test, the lower will be the voltage read-
ings corresponding to the various load cm-
ditions. It should he borne in mind that,
the lower the value of the resistance aeross
the rectifier, the greater the load and the
lower the voltage available.

In conclusion let e say that the above
tester may be built into o box and thus
make it suitable for panel or eounter use.
Also, those who have an old Raytheon-tyvpe
climinator on hand mayv use that in con-
junction with a variable resistor and a D.C.
voltmeter and get substantially the same
results. In such a ease, both the load re-
sistor and the voltmeter are connected aeross
the “B4 Max™ and the “B—" terminals of
the eliminator.
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Operating Notes for Service Men

The innumerable little things which are not in the books, a Service
Man must learn by experience. Some may learn from the experi-
ence of others; and My. Freed has had a great deal of it which he

ERVICFE MEN have a simple test, to
deterinine whether noise in a set is
internal or external, hy disconnecting
acrial and ground leads. 11 the noise

ceases when these wires are disconneeted,
the noise is caused either by a had antenna
system or by atmospherie conditions, ete.
If the aerial is in good shape, then the con-
clusion may he reached that the noise is
static or due to a noisy loeality. However,
this is not always true. Many instanees
have been found where, though the aerial
installation may be scemingly perfect, it is
not really so.  If another aerial, nearhy, is
grounded, or crossed with a third acrial,
and the lead-ins are near and parallel with
cach other, noise may be picked up by
induetion.

A very handy, simple. vet efficient, addi-
tion to the kit of a Service Man is a No. 3
crochet needle. Its purpose is that of a

FILTER BLOCK
BOTTOM SIDE UP,

r BLOCKS
aF
wOooD

I C e
M y G.;AS FLAME

FigA Fic.2

The ¢rochet necdle might be used by the Serv-
ice Man to kuit socks im his spare time
Uaughter) but as a matter of faet. it is a
wery handy tool for modern tibe sockets. The
rrocess shown et the right is the ouly one of
salvaging some fparts; but ecare wmust be taken

not te get the secaling compound too Viot.

prong straightener. By inserting the needle
into a socket, through the holes, cach prong
in torn may be caught by the nick in the
needle and pulled up inte plaee (Fig. 1).
Atwater Kent Models

On oceasions of a complaint of choppy
and lmsky reeeption from the AL K. “Maodel
55 ALC” the trouble has been found to lie
in  the deteetor biasing  resistor  hetween
cathode :md  ground.  The syvinptoms  re-
scmble those of a lack of bias in the power
stage. and the condition is havd to check
with a low-resistance meter and a 414-volt
*C” Lattery. The value of the resistor in
question is approximately 50,000 ohins.

When the A. N, “Maodel 37 ACT shows
up wilh “shot™ filter condensers, the prob-
lem of the hest method of repair arises;
sinece these condensers are connected in-
ternally to the chokes in the pack (which
is composed of two sections; the transtformer
and the filter block). I a new filter bloek

relates freely here.
By BERTRAM M. IFREED

cannot he obtained, the damaged unit may
be inverted upon two blocks of wood in a
can and heated (Fig. 2). The scaling conm-
pound used as a filler will soon melt and
run out.  If ecave is taken, the filler chokes
and output choke can be sabvaged.  Afler
cleaning the block, it is possible to replice
the  damaged condenser  with  new, and
finally run melted parattin into the assembly.

[f, after all tubes in an A. K. *Maode]l 41
D.C” have been tested, and it has been
determined that direct eurvent of proper
polarity is being obtained from the house-
lineg outlet, test the N.IF. chokes in series
with either side of the line. 'T'hese chokes
are wound on small, round strips of com-
position, and located dircetly heneath the
connection block in the pack. 1t is easy to
repair them hy rewinding with No. 22 S.C.C.
or enameled wire.  (The cannections are
shown in Fig. 3.)

A oopen cirenit may be found in the
voice coil of an A. K. dvnamie. In many
cases, this is in the leads running from the
frame ot the speaker to the eoil; these are
glhed to the cone, and held to it by trans-
parent  adhesive  tape, which  covers the
soldered connection hetween the leads of the
voice eoil and those from the frame. I1f
vibrations of the cone during operation
breal this soldered joint, an open circuit is
produced.

Bosch and Others

The Boscl “28° tuner chassis has six ad-
Justing condensers near the tube sockets, as
shown in Fig 4. Many confuse the neutral-
izing condensers with these used to trim
the tuning condensers. The correct positions
are indieated in the sketch.

Sometines an abnormal hon in this set
may he traced to a shorted .F. bias. There
are shunted across the 26 filament eirenit
two condensers in series, with their center
connection grounded.  1f one of these con-
densers is shorted, if causes the condition
deseribed.

The Bosch, Colonial and Sparton D.C. scts
use large fiknnent resistors, which a severe
Jolt may erack.  If so. the winding may
he intact: and a large copper pround claanp
of ordinary type may he then tightened
about the hroken seetion to hald it in place,

The Phileo sereen-grid and neutrodsne-
Mus inodels have a low hum level: if annoy-
ing hnn is found and all cirenits and tuhes
test O I, it is a good policy to examine
the speaker plug prongs, which mayv have
heeome  corvoded  and  dirty.  Clean  the
prongs with steel wool, and replace the plug
in its socket careiully. to  eorrect this
condlition.

In the Zenith “42. which has three stapes
of audio with a *50 amplifier, complaint
of fading, oscillation and naisy  receplion
has heen traced to the R.F. by-pass con-
denser which is situated near the emobina-
tion switch and volume control.  The lug

COMPENSATING
CONDENSER
.. [

NEUTRALIZING
CONDENSERS
{

Fig. 4

The tositions of the small adjustable con-

densers in the Bosch 28" are shown here.

Some Service Mcen lare lad trouble in distin

guishing the two groups.
an this condenser was found to be broken
internalty.  Contact was thus made and
broken, causing a drop in volume and ex-
cessive oscillation,  The quickest remedy
was to replace the condenser.

In new Mujestic sets, where the receiver
and pack are a single unit, the mistuke of
unseldering the speaker leads from the con-
nection block, under the metal shield of the
chassis, has bheen made.  This is unneces-
sary; for these leads are soldered to a plug
which can be pulled from the chassis. In-
cidentally, in this nodel, the external line
tallast has been replaced reeently with a
bloel containing voltage taps, to regulate
the AC. input to the set.

In Ruadicla and Brunswiclk superhetero-
dyvnes, severe motorboating or excessive o0s-
cillation (if all tubes are O. K.Y indicates a
condition whieh cannot he remedied hy ad-
Justing  the external  oscillator  trinnners.
The only remedy is to correet the inter-
mediate-frequeney transtormers.  This pro-
cedure has heen ironed down ta o relatively
simple matter, and will be explained in a
future article.

TO ENGAF, ToFiL, || TO J6 B+ | |
AND SERIES IZNDAF [RF» 5T G
| OUTPUT 3D

CHOKE

RESISTOR| | v
= _-.l!__l:__ = =

TO
ouT PUT|

| 41‘0 ON-OFF
CHOKE || ISWITCH &
| 110 V.
TO F1ILTER INPUT]
CONDENSERS/ | —
AND FILTER jo——

|| CHOKES

Fig. 3
Inan A K. 41 D.C." it 15 well to test tie
chokes RFC 1 and RFC 2, showu above. They
are in series with the house line, to prevent
interference from being picked wp through this
conucction.  These wmay be readily repaired,
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Why Some Radio Manufacturers Fail

HFT. fact that this company services

and installs  radio sets for about
fifteen radio dealers, who do not
maintain - service  departments,  has

given us the opportunity to get angles of
new  thought, between  the customer and
the dealer, that possibly other Service Men
have missed.

It is our opinion that, each year, more
and moere radio set buyers and those who
are trading in old sets for new ones are
secking to buy, not only a good radio, but
also service.  And, as this tendeney in-
creases, the manufacturers who will not
service their sets and who will not place
their technical data in the hands of even
those Service Men who may have need for
it, are going to be automatically climinated
by those who really control the industry—
the buyers.

We hope the continual ego and references
to ourselves in this article will be exeused;
but it is necessary that we relate an incident
that actually occurred. We were involved.

We were in need of a part for a standard
radio, one well advertised. A telephone eall
to the distributor’s service department was
niade, and we were told that they had the
part in stock.  When we said that we would
send down for it at onee, we were told that
they could not selt this part separately but
that if we sent the radio set down they
would install it. They were prompily told
that a part of different manufacture would
he substituted for it.

In effeet, this well-
Its father

This is co-operation,
advertised set was an orphan,
disowned it.

On the contrary, a customer hrought in
for repair one of the highest-priced radios
on the market, A test disclosed that a
center-tap resistor was burnt out, together
with a few sections of the condenser bank.
The serviee department for this radio fur-
nished us with parts without question, and

By L. H. HOUCK

also gave us some pointers on servicing this
madel which proved to be very valuable,
This radio set is of a make that did not
drop in the Ilutest crash, and onc that was
evidently not in overproduction.

REAL CO-OPERATION

One of the biggest surprises we have had
in years happened a few days ago, when the
local engineer in charge of Sparton service
{(a very competent man) made a special trip
to our office to give us information that we
might be able to use in the service of Spar-
tons. He started in with the tubes, that
might be switched with the special Cardon
tubes used in some models of this make;
then went on to an easy and efhicient way to
balance, an understanding of the band-pass
filter used in this set, and an easy and
efficient way to make the set more selective,
A special tool is required in order to bal-
ance, because the equalizing condensers are
reached through a hole in the base; this
tool was furnished free of charge.

It is not hard to fignre out what our
attitude will be when we are called to
service a Sparten. We will think that at
last here is a manufacturer who will back
us up.

You will note that this set did not drop
its prices.

1 think there is a very definite connee-
tion hetween the set manunfaeturers who
maintain fair prices and their service to set
OWNers.

1 think a careful analysis will show (with
that one big exception—amd  they haven't
nide their money from selling radio sels)
that the many makers who have gone down
the bankruptey route are largely of the
kind who have ignored service ecompletely, [
think that, if the figures weve available, it
would he found that those whe are the
most prosperous are those who are building
for the future by trying to give some serviee.

There is no doubt that there is not one

manufacturer to-day who realizes the neces-
sity of furnishing accurate technical data
to Service Men. 1 can understand  their
unwillingness to put this data in the hands
of incompetent men; but who is there to
sy who is incompetent?  Most incompetent
radio men climinate themsetves.  The com-
peteney of most manufacturers” Service Men
is certainly to be questioned.  They have
an oppertunity to work on one type of set
all the times they must have the same kind
ot troubles coming up all the time.  Surely
they could learn something from that, with
the manufacturer's coustants and circuits
at hand for their guidanee, and they should
hecome experts in a short time.  Many of
them are, but there are a lot who actually
do not know the set they work on year
after year,

The Service Man handling a large num-
her of different brands, and partienlarly
the so-called independent Sevviee Man, has
a vastly harder problem.  1lis is the busi-
ness of repairing all kinds of sets, all kinds
of cirenits, all kinds of troubles; and he
must be efficient, must have sufficient basie
cducation ot which to rest common-sense
practice, or he cannot survive.  ‘Then, if he
does survive without the aid of the differ-
ent manufacturers, he must be efficient; and
the manufacturer shoukd present him with
all the faets in his possession—even to the
volume marked $L50 and cetelied in gold,

It is our policy, and will remain so, to
refuse to pay any manufacturer for his data
sheets. Tle has built a complicated machine
and sold it to the public for American
money.  1le cannot send men from his fae-
tory on every trouble eally this work must
be delegated to Serviee Men all over the
country,  Wonld he send @ man out from
the factory improperly equipped?  Thea he
either must nat want the sel repaired, or he
wonld equip Service Men with dala sheels
on his product,

Broadcasting and Servicing

UCTI has been written ahout the pres-
ent attitnde of manufacturers toward
Service Men.

It has becore almost a sin the way the
public has been led around by the R.CA.
and the Radio Commission.

I have been servicing sets for some time
amcd have been in the gmne sinee the one-
tube dayvs when we could get real radio
reception,

If the proposed 714-ke. separation is put
on by the Radio Connnission, it will throw
practically every set that is in use to-day
into the discard; beeause 90 per cent. of the
sets will not separate the stations as they
are now classified.

1t is true that the chain programs come in
good through the cleared channels; but, if
vou wish to get anything clse exeept chains,
you may as well shut off and go to bed.

By ROY DOUGLASS

Nothing is more disgusting than te listen
to ten or fiftcen minutes’ harangue every
nmorning, noon and night about the various
stores on Woodward Avenue, or some kind
of face powder.  Also, 50 per cent of the
broadeasting is phonograph records.

The publie should get some kind of action
on this matter.

A radio listeners” league in every com-
munity  will be an absolute necessity, it
this kind of nunisance is to be stopped and
the quality of broadeasting brought back {o
what it was two years ago,

Regarding the proposed 715-ke. separa-
tion: What would the attitude of the public
he, i the motor ear manufaeturers all pot
out a 1931 model car with a different type
of engine, that did not hurn the present
fuel, and the gasoline companies refused to
furnish gas for our present cars?

The average manufacturer’s dog-in-the-
manger policies are very near this line.

Living as I do in a semi-rural connnunity
I have to repair nnmbers of the older bat-
tery-type sets that would separate the sta-
tions very satisfactorily two years ago; Imt,
at present, one cannot get over from six
to nine stations without a heterodyne whistle
from cach side,

1t looks to me as though the manufac-
turers are having their innings now; buf,
if the present policies are kept, it will be
a hig loss to one of the finest institutions
in this conntry,

Nearly every person is very mucl dissalis-
fied with the present crowded hroadenst
situption; and many more scts would be sold
if the band were reallocated so the stations
could be brought in clear. Blame of non-

(Continued an page 520)



15

Radio Service Data Sheet

RV

These two models differ only in the power
supply to which they are adapted: their R.I%.
chasses are ulentical. The **523” is designed
for standard 60-cycle alternating current; the
526" for operation on a lower frequeney—25
cycles up—and is recommended for even 50-
cycle supply. The receiver proper has three
stages of '24-type sereen-grid amplification, with
'27-type detector and first audio; and employs
a "27 tvpe tube in a special circuit as an auto
matic volume control, described later.  The
push-pull '45-type jower stage and power sup-
ply is a separate unit, ditferent in the two
models. This nnit is accompanied by a dynamic
reproducer, built into the console; its field-coil
resistance is 2000 ohms,

The complete circuits are shown in schematic
diagram helow: the values of the parts shown
are as follows:

Resistors: - R1, the manual velume control
(operated by lower right-hand knoh) 50,000
ohms; R2, R4, R&, each 2 megohms; R3, K5,
R7, R15, RIS, R19, each 1000 ohms: N8,
10,000 ohms; R9, 2,000 cohms; R10, 100.000
ohms; 111, 50.000 olims; 112, 500 ohms: R13,
130 ehms; R14, 200 ohins; K16, 1,500 ohms;
R17, 3,000 ohms; R21. 30 ohms center-tapped:
R22, 750 ohms. Capacities are as follows: C2,
C4, C6, each .0005.-mf.; C8, .001-mf.; C9,
Ci1, Ci12, Ci13, C15, C16, C17, C19, C20.
cach 0.3-mf.; C10. C14. C18, C23, each 0.5-mf.;
C21. C22. C25, C27, (high-voltage), C28. each
2.0-mf.; C26 (high-voltage), 5.0-nf.; €24, .0005-

wf.; €29, C30, each .07-mf.; C31. .025-mf.
1R20 has a value of 3,300 ohms, with a 4§
tube; and the *“Strap” illustrated replaces a

resistor used with ‘50 amplitiers.

The plate circuit of V3 is coupled through
C24 to the grid circwit of V6, the automatic
volume-control tuhe, which antematically gov-
erns the amplifieation of V1 and V2 Ly chang-
ing the grid bias of these tules; and thus main-
tains a eonstint R.[F. voltage output. R4,
adjusted by the knob at lawer left, is the manual
control for correct regulation of this tuhe; at
its extreme setting, in a counter-clockwise di-
rection, the maguetic pick-up is connected to
the A.F. amplifier biwling posts, while the de-
tector is disconneeted by Swl.

V6 is located in the round shield can and
may require replacing. To check the opera-
tion of this tube, turn the autematic volume
contre! on full and remove the tube. The volume
should remain approximately the same. Now
replace the tube and (after it has again be-
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A bottom view of conncctions at the right
of the chassis: showing positions of ter-
minals at top and in the center. The fig-
nres at the right edge show the positions
of the terminals in the circuit; the voltages
at the left, the respective readings betieeen
them and ground. “"B—"" or No. 5 ter
minal, is below ground petential.  The
seguence of tubes in the set is from left
to right, with 1’6 between V4 and 15,

come sufliciently heated) change the volume
control setting to low volume. If the tube
should now he removed, the velume will he

restored to approximately the same level as with
the veolume coptrol turned ou full.  If the
volume iucreases duriug the first test, the tuhbe
is over-controlling and should Le changed. (Such
a tube will operate exceptionally well as a de-
tector or first audio tubc.) If the volume docs
not increase during the second test, or if the
control does not reduce the volume to a whisper,
the volume-control tube is under-controelling and
should be replaced). Such a tube may he found
defective for operation in any other position.

R.I°. choke Chl (lacated on a single mounting
on the lower side of the sub-panel) is catalog

STRANDLD RED-wH STRANDED RED-WH,

RS | yo RT V3 RFT4

VL

No. DP55516. Ch2 has
about 325 ohms. The
T2 have resistances of

a D.C. resistance of
primaries of T1 and
about 800 olims each.

The voltages shown in the illustration are the
operating potentials obtained with a 113-velt
supply.  Accidental grounding of a high-poten-
tial lead, during test, may burn out resistors,
damage V9, or blow fuses.

The aligning condensers, mounted on the
front of each unit of the gang condenser, are
reaclied by removing the chassis and adjusting
through the four round heles in the front of
the upper shield. This operation is to be per:
formed while the set is tuned to a weak signal.
of a frequency below 1,300 ke, (230 meters):
or. since the volume of a station is continually
varying, an A.F.-modulated R.F. oscillator may
advantageously be used instcad, Start the
aligmnent process with the circuit of V1. The
maximum capacity of C7 is not the same as for
C1, C3 or C5; hence the “apparent’” selectivity
at high frequencies (low wavelengths, and due
to the increased munber of dial-scale-divisions
per station-carrier position) will not be as great
as in the other stages.

To change the drum dial lamp, turn the drum
dial so that the epening is on top. The bulb
may then be reached with the fingers.

The sensitivity of this set is so great that
the antenna binding post will pick up sufficient
energy, in certain localities and under certain
conditions, te give loud-speaker reproduction
of the signal without antenna or ground heing
connected to the set. If this energy is in the
form of interference from radiating electrical
equipment or a powerful hroadeast station, it
may cause disturhance with Rl and Ri4 ad-
justed for maximum volume.

Oscillation or squealing. if not duc to a sta-
tion heterodyne, is almost ccertain to be due to
a defective by-pass condenser or faulty tule.

Resistors R11, R10, R9, R8, RI13I, RI15,
R16, and R17 are placed in this order and un-

derneath the sub-panel; the last foun arc of
the vitreous type. R12 and R18 use a deuble
mounting, inside the hase. R19 is mounted

singly inside the base at the rear.

The rating of a replacement fuse is 3 amps.

The chassis 18 held by four large machine
screws through the bottom of the cabinct.

The output transformer T3 is held hy four
screws aund covered by a steel protecter, held
by two wood screws.

This receiver works best with a good ground
connection.

wr TE o
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neb )
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This circnit is one of the variations of the
“Second-Harmonie™ Ruadiela Superheterodyne
in whieh the nrst 1ube is rellesed for the lirst
stage of imtermediate-frequency amplilicition.
The ““sequence” of signals in this circuit is
as follows: V1 may be considered as both
the first stage of RK.IFF, amplification at the
Lbroadcast wavelengths, and the fnirst stage
of intermediate-frequency amplincation at 43
ke, V2 is the oscillator and first detector;
V3 s the seeond intermediate-frequency am-

plifier; V4 is the second detector; V35 is st
AR and Vo is second ALY The desired
signals are sclected by the loop and CL

Sinee L1IA has a high impedance to the broad-
cast frequencies, 1he signal, having passed
through €3, is amplitied by V1 and the out-
put fed to the grid of oscillator V2 through
the apertodic R.I. transformer [.3-14. (The
grid circuit of V2 is tuned by 1.10-C2.) (Tu
prevent circuit oscillation in V1, neuiraliza-

tion has heen effected through the use of
L1B-C3-C6. €6 is contained inside the cata-
comb and adjustment of this unit is mude

at the factory.) The intermediate-frequency
component in the pliate cirewit of V2 is coup-
ledd by 1.2 to L1A and then amplified by V1
The amplified output of V1 at this Irequency
is coupled by L3-1.6 to the second L1, ampli-
fier V3; aml then, after amplification, by
l.i-1.8 to the second detector V4. The Al
output of this tube is amplilied by V3 and
\'6 in the usval mauncr.

The umts that comprise the “catacomh”™
are contained within a metal can, represented
in the diagram as a dotted outline, and sealed
with resin.

LY .10 are mounted on a bakelite plate
under C2. 110 is the upper and LY is the
lower coil (see detail at e¢xtreme lefi); while
5 and 4 are the outside Jeads, connected as
shown in the schematic circuit.

A comtinuity test of 1A is complieted by
touching the brass stator-tube of 6: which
is accomplished by gently prodding threugh
the small hole, in the top plate, between the
sockets for \'1 and V2 (“CT.” in the diagram),

If one of the two connected phospher-hronze
contact springs in the loop socker Dbreaks.
the unused spring (see X in detail at extreme
teft of diagram) may be used as a replace-
ment. These springs drop into the recepiacle

and lock into position: they are removed by
pushing a small

screwdriver into the holes

) _Radio _Service Data Sh_eet
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10 the side of the bakelite recepracle. i
the contact springs on the end o1 the loop
become tlattened becuuse of wususe, they may
be sprung eut again by using a screwdriver
placed underneath (this wmust be done very
carefolly, clse the iusnlating shell will be
split by the excessive pressure).

H the loop is so jarred as 1o lose its up-
right position, it may be 1e-located by lovsen.
ing the four wmachine screws that lock the
socket-collar in position, meving it around
until the loop is again vertical, and then
tightening the serews,

sSince hoth sides of the loop are at a different
potential  from the “A™ hattery, a “dead’
“C7 battery may he an indication that ene
side of the loop cirenit has become grounded;
the loop way ground if it is carclessly in-
seried into the veceptacle.

V7 is a protcctive lamp (No. UV-877). It
is a double-lilament bulb of the “double
contact” bavonet-base tyvpe; either or both
filaments light or burn our if a short-ciremit
oceurs.  In some wodels of the =257 this
lamp and its LO-mf. by-pass condenser C13
have been eliminated. 1 a replacement lamp
is not availahle, 1emporary operation may be
obtained by twisting together its three leads
1 (uot numbered), 2 and 3,

Upon removing from the cabinet the chassis
and looking at its rear, there will he scen
a bakelite cennection strip containing 20 con-
necting lugs; the loop conuvets ta No. 1 at
the extreme left, while No. 20 at the cxtremc
right 18 not connected to anything., Scven:
teen black wires are seen to leave the cata-
comb and cenncet to the Ings shown in the
scliematic circuit as numbers within circles,
By rocking the catacomb on its spring-cradle
it will be possible to discern figures. stamped
on a bakelite plate underneath the top of
the “cat,” numbering from 1. at left, to 17
(right) which appear in the diagram as num-

bers within squares.  These stranded leads
may short, in a few instances, between two
connecting lugs; or bctween a lug and the

case of the *cat.” which is grounded to
“A47; or. they may hreak.

Also at the rear of the “eat.”
tion-panel called a “bus bar” which wires
the filaments cither in parallel (as shown
in the circuit) or in serics. when the con-
nection-panel is the sperial one included in
the *A.C. package” required tor AL, opera-

is a connec

R g /]

tion of this set. Unlighted tubes or noisy
operation may be due to lovse screws holding
and  commecting this D.C. bus Dbar 1o the
specially-provided filament conneetions of the
tube sockets.

Looking at the from of the set, the loop-
tuning condenser €l ois at the left; the oscil
later-condeuser C2 at the right. Noisy or no
reception may be due to the rotor pigtail of
Cl or C2 touchiug the stator,

As will be noted from consideration of the
diagram, the ontput of the detector mayv be
connected 1o an  external power awmplilier
through tap 195 or this 1ap may be connected
to a phenograph pick-up te utilize the AL
amplitier alone.

Looking at the *“cat.” from the from, and
counting from right to left, tubes 1 to 5 are
type 99 tubes warked V1 1o V3 in the dia
grany; Vo (the left and sixth tube). is a 1ype
"2 If a single tube is much below par. it
is nccessary to overloud the remaining tubes
to bring reception up to swandard, and then
the tubes deteriorate rapidly; whercas aormal
life may well be a vear and over. The iila-
ment potential should never exceed 3.3 volts.
and to determine aceurately when this voltage
hias been obtained, o good voltmeter should
be connected 10 the 1wo tip jucks provided
on the frent vertical panel, just above 1he
filament switch. amd shown in the schewmatic
diagram us tip jacks 1 and 2 RJ is the left
and  master control (“Battery Sctting”) of
these hlament potentials; while R2 (right, or

“Volume Contrel™) still further reduces the
voltage applied to V3.

Batteries of the correct size for the com-
partments of this set are as idollows: CI,

turgess No. 5156BF or Eveready No. 768; (2.

Burgess Neo. 270 or LEvercady No. 771, A3
6 Burgess No. 6 or Eveready Noo 7111 dry
cells; B4, 2 45-volt Burgess No. 10308 or
Evercady No. 770; BS. 2 22%-volt Burgess
No. 2136 (or 2158) or LEveready Ne. 779.

By plugging into the socket of V3 or V6
a dummy tube base, to the grid-prong of
wliich is soldcred a lead wire, it is possible
10 couple through T1 or T2 the ourput of
V4 or V3 te an cxternal pewer ampliter of
anv type. such as push-pull "45s.

The fixed condensers shown in the schematic
eircuit are. except for Cl3. within the "car”
non-replaceable, and have values which
not available here.

are
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The Service Man’s Oren Forum

A SERVICE LEAGUE

WF, are organizing a Radio Service
League in this territorv. Any infor-

mation you can give us will he highly appre-
ciated. Our purposes are:
(1)} Better Radio Service;
(2) Radio Servicing;
(3) Experimental Radio and Theory;
(+) Television;
(3) Short-Wave Work;
(6) “Sound Projection” Engineering;
(7) Amateur Transmitting;
(8) Other Eleetrieal Work;
{9) Standard Prices on Servicing Work;

J. Crare Evuorr,
Claysville, Penn.

(Mr. Elliott’s tenth subject, which he
omitted, might well be the detection and
prevention of local radio interference, which
can be dealt with best by an organization.
The list of subjects comhines the interests
of the radio amateur and experimenter with
those of the Service Man; among a small
group, these distinetly separate fields may
be of common interest, as here shown, We
shall be especially glad to note the organiza-
tion of Service Men in varions communities
for better technieal and business practice.
—Editor.)

SHOOT IF YOU MUST!

MY article, “How a Service Man Does

It,” in the Octlober issue of Ramo-
Cuarr, dealing with repairs to transformers
and chokes, seems to have eaused nmeh con-
troversy,

By “shooting” (or impressing a voltage
higher than the vating under which a choke
or transformer operates) the winding, an
open cirenit way often be closed; the pro-
cedure will work in abont nine cases out of
ten. All this reminds me of a conversation
with another Service Man with whom [ was
checking in the previous day's work:

Servies Max: “This set had an open
second andio primary, and 1 told the cus-
tomer that we would change lhe chassis.”

Cuzrckun (myself): “Did you try ‘shoot-
ing’ the transtformer?”

S, M.: “Did you read that article in
Rap1o-Crarr, too? It's a lot of bunk.”

C.: *“What makes you say that? Did you
ever try shooting’ a winding?”

S. M.: “Sure: once—and it does’t work.”

C.: “You go hack teday and try it; and
report to me tomorrvow.”

(Wait between aets)

S. M.: “It worked, after two tries at it;
and T waited an hour to sce if it would stay
put. But I think we'll have to change the
chassis, anyway.”

C.: *No, we won’t. Youn see, I wrote the
article, and I happen to Lknow that it
worlks.”

S. M.: “You—" (speechless.) Exit.

1 believe that Rapwo-Crarr is doing cx-
cellent work. The Dati Sheets are very
uscful to one who is interested in doing the
husiness of repairing sets well; speaking
for a number of Service Men, 1 may say that
they would all like to have plenty of data on
D.C. operated sets, which many will agree

OPPORTUNITIES

The “Opportunities” column of this
month’s issue of Rano-Crart will be
found on page 543 of this issue. The
Service Man who desires to take ad-
vantage of this feature may do so
without cost, as explained there.

are harder to work than A.C. Your short-
wave departinent shonld be miuch larger.
Keep up the good work.
3ent M. TFrzrn,
55 Dean St.,
Brooklyn, N, Y,

WHAT'S THE USE?

HAVE just read Mr. Navler's article,

“Don’t Blime the Tubes Till You Kunow,”
in the Febrnary issue. I have just cause
to say that Mr. Naylor is right; as I have
been in the radio game for about five years,
and have had a good many chances to ob-
serve the methods used by the various
dealers. At present T have in mind one
for whom I did some work during the past
few months; he was supposed 1o he the rep-
resentative for the scts he handles. When
I asked him for the diagram for one set, he
politely told me that it was not necessary;
that T should just go and look the set over
and put in a new detector tube, for that
was all that was likelyv to he the matter.

When 1 got on the job, I tested the tubes
and, as they were all O. K, T went at the
circuit and found that the trouble was due
to a broken-down by-pass condenser and
one of the R.I\. coils, which was shorted
by a piece of wire which was unnccessary
in the set. T removed the wire, and the set
worked better at once. (I folowed out the
circuit by means of a diagram I had re-
ceived from the National Radio Institute,
of whieh I amn an active student.)

After the set was taken back, and the
customer satisfied, 1 told the dealer about
it. Ie came back at me with— “Well, if
you had put in a new tube for themn, they
might have been just as well satisfied.”

Now talk about your 100%p eooperation
between the dealer, the Serviee Man and the
customer!

It would be a very good thing for all
coneerned if the manufacturers would give
a little more thought to the subject of hav-
ing thoroughly qualified men tor their dis-
tributors.

Cwie F. Drosxry,
Reading, Penn,

HITS THE NAIL ON THE HEAD

[IAVE been a reader of your radio pub-

lications for several years, and in De-
cember Ramo-Crarr (Page 249) 1 note a
letter from Mr. Delhert Myers.

Having hroken into the Service game sev-
cral months ago, this particular letter inter-
csts me: for it certainly hits the nail on
the head.

I encounter the conditions mentioned in
the letter, and, were it not for the faet that

1 have eonsiderable data on hand, THANKS
to publieations such as yours and others, as
well as information gained of the N. R. 1,
I would have been up against real snags.
So I say, WHY should the manufacturing

concerns be so tight with their information?
We get the jobs out regardless; it often a
little information regarding peculiarities of
circuit design, valuwes of constants, ete,
would greatly fuacilitate service.

B. G. Croruies,

Santa Maria, Calif.

STANDARDIZATION WANTED

HAVE heen a reader of Rapio-Crarr

ever since it was put on the market; in
fact 1 was one of the charter subscribers.
I am specially interested in the Service Data
Sheets which eome ont monthly,

Why not have binders made to fit these
pages and hold about two or three yvears’
mn of the Serviee Shects, and have the
pages perforated at the back; so they could
he easily removed for insertion in the
binders?

[ am sure that every Service Man who
buys vour magazine would be glad to pay
a4 nominal smn for such a binder; becaunse
he would have all of the data at his finger
lips at all times, and would have his wmaga-
zines intact for future reference,

The number of Service Men who read
your magazine will run up into the thou-
sands in a few months; so the cost of having
these binders made would be reduced to a
small figure.

Most Service Men like to carry such data
in their test kits on the job; because it
would not do them nmch good on the shelf
at home, and that is where it would be if
they left it in the magazines.

The most serious scrviee problems today
are the set diagrams that do not give even
the values of the parts, resislors, fixed con-
densers, and do not have a continmty test.

The greatest step toward case of service
would be an established systein of uniform
sizes and values of veplacements—resistors,
condensers, shunts, cte.

At present each manufacturer has his
own pet stvle and shape of resistor and eon-
denser; which nakes it hard for the Service
Man te get one to fit without sending to the
distvibmtor of that kind of set. Here's
hoping the manufaetuvers get together and
standardize these parts soon.

Rov Doucrass,
Hastings, Michigan.

(The United States postal laws do not
contemiplate that magazines shall be used in
the manner specified by Mr. Douglass; and
prohibit the publishers from printing pages
in a manner expressly designed to be re-
moved for reference.  Of course, there is ne
penalty provided hy law—as vet—for the
reader who cuts out pages and preserves
them in any manner he sees fit. 'T'his ex-
planation is given beeanse many readers ask
us this samie question. In other countries,
the postal laws are more liberally framed;
and recognize the fact that the purpose for
which techmical publications are printed is
to give information of permanent value to
their readers.—IEditor.)
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Why and How the Service Man Should Sell

After all, the Service Man is practicing his profession to make

money.

We will all welcome articles dealing with the financial

side of servicing. Mr. Rockhill tells how he developed from a

T has been the writer's experience that
the Service Man in small towns does not
make nearly as much money out of
ractio as he could.

About a year ago | decided to go into
the radio service gae; as [ had been called
npon by a lot of people to fix up their sets
(and most usually without pay) and had dis-
covered that, of the three dealers who sold
radios in this town, not one of them had
even read a radio magazine of any kind.
‘T'hey could not tell the difierence between
a radio-frequency transformer and an audio
transformer.

I made out a list of all the radio set own-
c¢rs that I knew, and mailed to each one of
them u letter stating that I was now servie-
ing radios, and requesting their husiness. A
short time after this, I discovered that
many of the owners of the sets I scerviced
did not like to buy supplies from the local
dealers; suspeeting that they used a lot
of accessories and then sold them for new,
So I put in a full line of tubes and accessor-
ics, and then went back to my mailing list,
which lad grown until every man that had
a radie in town was listed. 1 made up a
sales letter, telling about my now selling
‘ubes and accessories, and mailed one out
lo each owner.

The sales were very good and quite a good
profit was realized on these alone.  l.ast
June the writer heard one of the radio deal-
ers make the remark that he “sold the sets
and let Rockhill fix them™; so he himself
made the money. ‘This set me to thinking
that, if he could sell sets and not give serv-
ice of any kind, that 1 ought to be able to
sell a good deal more with service. A manu-

Radio Sets—Power Amplifiers—.\ccessories

F. C. ROCKHILL
Authorized R, C. A. Radiola Dealer
St. Regis Falls, N. Y,

Radio Sales and Service

October 21, 1929
Dear Sir:

You can buy a Radio set most anvwhere
now; hut you cannot match the values that
we offer right here at home. There is also
the question of service. If bought from
us, we are right here to give you prompt
service; no waiting for an outside Service
Man who has more ground to cover than
he can—so you are left waiting or you must
find some one else.

Our sets are made hy the largest Radio
Company in the world (Radio Corporation)
and there is a model to suit every one.
Prices range from $88.50 to $750.00 and
the quality is the hest regardless of price.

They are sold on the easy pavment plan
and terms can be arranged to suit vou.
Won't you eall and look these sets over, or
mail the enclosed card amd we will call on
you?

Sincerely vours,
F. C. Rockuirr.

The introductory form lctter,

radio fan into a dealer.

By F. C. ROCKHILL
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Fig. 1
The layout (not to scale) of Mr. Rockhill's
little display roem: 1, 2, 3, benches; 4, 5, 6,
7. 8, chairs; 9, 10, 11, floor lamps.

facturer at this time was offering a few all-
clectric sets at a very low price, and four of
these sets were bought and offered for sale.
This was in July and, at first, there was not
a prospeet in view; but by the end of the
week two of the sets were sold and two more
prospects lined up. By the end of the next
week, the last two sets were sold, and two
more expensive sets with them.

Encouraged by this, T took steps to ob-
tain the agency for one of the best-known
lines of receivers; and T will tell something
of the methods which I am using to sell
thern. It must be remembeved that this is
a small town (in northern New York State)
and that my procedure is adapted to a
small community.  Be that as it may, one
st experiment.

Methods of Selling

The first thing I did was to consider the
dealers already engaged in the radio busi-
ness in this town; and then to decide upon
the type of advertising to use in competi-
tition with them. ‘I'he company which fur-
nishes electricity to the town employs two
men selling for them, constantly. A garage
in another town also sold here.

To eall the attention of prospective eus-
tomers to my sets, a form letter (repro-
dueed here) was sent out broadeast.  Pros-
peets’ names eame trickling in: and a close
study of each name was made, to determine
what reeeiver price class would interest
themn most,  Then a follow-up letter, de-
sceribing the apparatus that seemed most
suitable to their requirements, was sent to
each.

A display room on the main street was
fitted up (as indicated in the dingram, Fig.
1, which shows the arrangement). Only one
receiver of cach model is kept on display;

the reserve stock being out of sight. Chairs
are arranged in a horey manner; no wir-
ing is visible in the rooni, which is ahout
12 x 1t fect. When a prospect comes, we
try to avoid the appearanee of a place of
business; in other words, we allow the ens-
tomer to “sell” himselt. This plan has proved
very successful, so far.

In addition, outside selling is carried on.
Nanes of other prospects are secured, nsu-
ally from older enstomers; and we call npen
these in their own homes.  An allowance,
determined by the sale made and the sell-
ing cffort required on our own part, is made
to customers who assist us to a sale.

The local newspaper carries our adver-
tisement eaeh weel, and slides are vun dur-
ing each show at the local theater. At the
presint tine, we are building an amplifier
for use in the theater, and we expect to
obitain a lot of good advertising through
this.

Follow-up cards are nsed on every sale;
and all service calls are noted on these.
The price received for the sct is listed in
onc colummn; the cost, with express charges,
and service charges during the period of
free service (90 days) are noted in the
other. At the end of the ninety days, a
balance is struck, and our net profit listed
on that page. 'The rest of the sheet is useil
whenever aceessories for that set arve sold:
so that we have in ecompact form a record
of all the business given us by the owner
of that set.

As we carry on independent serviee work
also, our overhead is compnted on the sales
made by both departinents, and deducted;
giving the net profit.

Dear Sir:

I hear that you are interested in a new
radio receiver; so I am writing to you to
tell vou about the Radiolas 44 and 46.

The 44 and 46 use the new Screen-Grid
tubes that yon hear so much ahbcut. Three
of these tubes are used in eack machine,
two as radio frequency amplifiers and the
other as a power detector; which gives to
this Radio the ability to receive far distant
stations with great velume. The amplifi-
cation in the detector stage is so great that
only one stage of audio is needed; this part
of the receiver employs another new tube,
the 245 power tube which gives a volume
amnd  depth of tone that has never been
equaled lefore,

The 44 is a compact table model in a
heautiful walnut veneer cahinet and the 46
is a console model with the famous Radiola
dynamic speaker built in. Doth are single
dial with the volume-contrel knoh mounted
on the same shaft with the tuning knobh:
making this Radio one that can be truly
operated with one hand.

Call and see these machines as they must
he viewed to he appreciated, or mail the
enclosed card and one will be hrought to

your home for a frec demonstration, May
I hear from you?
Truly yours,
F. C. RockuiLr,

A sales letter for certain modeis.
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Dear Sir:

i have just received a new Radiola 33
that I would like to place into your home
on demonstration.  Grutis.

This is an all-electric radie of the latest
type and sells complete for only $88.50.
This machine is sold with our usual guar-
antee and is serviced for a period of ninety
days free of all charges.

They may he purchased on the easy-pay-
ment plan and a liberal allowance will be
made for your old radio set. Simply mail
the enclosed card or ¢all and you will find
me at your service.

May I hear from you?

Very truly yours.
F. C. RockuiLe

A letter to a low-price prospect.

Making Service Pay

To make a service department pay in
connection with the sale of sets was a prob-
lem at firsts but it has been solved. Some
of the methods used arve described below.

All accessory sales are credited to the
Serviee Department; as we feel that this
is largely responsible for these sales, ‘This,
of course. hoosts the showing of this de-
partment a good deal.

A card-index system is used, in which we
list all set owners who are near enough for
us to service quickly. A sepnrate list is
kept of set owners who live at a greater
distance.

On each owner's card, as with sets sold
by us, there is recorded the make of ve-
ceiver, work done and accessorics sold.
When a eall comes in, this card is consulted;
and with the information provided by the
customer, a rather acenrate forecast of the
trouble to be expected can bhe made.

Onee each month the file is gone over;
and a letter suggesting a visit from the

RADIO-CRAFT

Service Man to check the performance of
the set is sent to cach owner who has not
put in a call for ten weeks. A charge is
made for each call, the amount depending
on the time required to come and go.

Replacements are charged at the regular
list prices, plus the price for labor.  The
tubes in the set being serviced are tested;
and new ones put in to replaee those which
do not show up as well as they should. This
one feature saves nany “no charge” calls:
and the customer is generally well pleased,
since the set perforins mueh better.  After
servicing the set, the Service Man calls to
e owner’s attention any accessories which
would improve its performance: and this
results in quite a few additional sales. Tn
addition, it gives the customer the inipres-
sion that vou are taking a lot of intevest in
him,

This fall we obtained from the R. C. A.
two-color postal cards (in sets of six) call-
ing the attention of the set owner to the
fact that new Radiotrons might make the
old sct work as well as when it was new.
These were mailed at intervals of six days;
and the results were very satisfactory. The
cost of the mailings was small—just that of
the cards—and we trace to them the sale
of several AC. dynamie speakers to owners
of old A.C. sets who had magnetic speakers,
as a result of gaining adimittance for the
Service Man to the customer’s home.

Some Service Hints

Here are a few of the teehnical problemns
that we have encountered:

Tube distortion happens often in sets hav-
ing a *TlA power tube; and at first gives
the impression that the speaker is loose and
rattling. Tt is due, however, to low filament
emission; and a new tube corrects the
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Dear Sir:

I would like to call your attention to the
fact that the Radiola 60 for $138.00 is now
one of the hest buys in the radio market
today; so I am taking the liberty of writ-
ing you regarding this set.

This set uses nine of the new A.C. tubes
in the famous superheterodyne circuit, which
makes it one of the most powerful, selec:
tive and sensitive of sets. It also makes
use of a power detector, and has only one
stage of audio amplification; which results
in a true aud lifelike tone.

It may be purchased on the easy-payment
plan and a liberal allowance will be allowed
vou on your old set. Simply mail the en-
closed card or call, and you will find that
1 am glad to serve you.

May I hear from you?

Very truly yours,
F. C. RockiuiLL.

Short and to the point.

trouble at once. Wateh for *27 tubes that
have a blue haze when operating; and for
shorted elements in the *45s.

Sontetime the *“Radiola 33" does not seem
to be as seusitive as it should be. Test the
tubes, and put the best ’26 in the second
socket frome the right (facing the receiver).
The compensating condenser should be ad-
Justed just below the oscillation point. This
unit is located at the baek of the chassis,
and may be veached through a small hole
in the back of the eahinet—the last to the
left, facing the rear of the chassis.

In the Atwater Kents, watch for shorted
by-pass condensers and for an open voice
coil in the dyvnamic. The plate voltages will
generally read low if condensers are shorted.
At times, too, the voice coil in the speaker
will ground to the speaker frame; so, if
evervthing clse seems (). K., test for shorts
hetween the speaker terminals and its frame.

From Service Man to Radio Engineer

By DR. ALFRED N. GOLDSMITH

Vice-President and General Engineer, Radio Corporation of America

EFORE entering the radio field. a

voung man should ask himself these

questions: Have [ a keen ear, a

quick eye, and some skill at manipu-
lation* Do T quickly prasp scientific facts
about machinery and electrical devices? Am
I willing to study nights* Aw I prepared
to spend several vears working my way up
from the bottom in a radio factory, a broad-
east station, or a transoceanie or u ma-
rine station® And will I he at home in an
engineering profession?

If e can answer all of these questions
sincerely and positivelv in the aflinnative,
he nay consider radio as a profession.

There are two wavs to get into the radio
tield. One of them is to study electrical
engineering, and finally coneentrating on
radio enginecring. e can then enter a
radio company in an assistant engineering
capacity and work his way up.

The other method largely involves self-
tuition.

It is a harder woay and a longer way, and
requires real grit and unusual aptitude.
The prospective radio engincer must study
at home the best available hooks on ele-
mentary and advanced physies, algebra,

FOR THE AMBITIOUS

HIS interesting article. outlining
the opportunities for the intelli-
gent and ambitious voung man who
desires to graduate from the status of
a Radio Service Man into that of a
Radio Engineer—truly deserving the
name—wds written nearly four vears
ago by Dr. Alfred N. Goldsmith, the
well-known authority on radio, who
has been since that time elected presi-
dent of the Institute of Radio En-
gineers, to Mr. Boris S. Naimark, of
New York City.
Ran10-Crart asked of Dr. Goldsmith
if he had anvthing to add to this

message for Service Men of 1930; and
he replied: “I do not think it would
be desirable to enlarge on it; its
brevity is, I believe, one of its vir-
tues.” Its inspirational value is an-
other; there are many of the readers

of this magazine who will, we are
confident, profit by it, and act
accordingly.

some trigonometry, some good bhooks on di-
rect- and alternating-current machinery, and
a succession of radio engineering text hooks,
sturting with the more elementary and end-
ing np with the most advanced books which
he can find. At the same time, or shortly
thercafter, he will do well first to assemhle
a number of radio sets himself at his home,
and then to et a job in the assembly of
radio sets, or in the testing or servicing of
sets with a reliable and up-to-date radio
econcern. Dy sticking to this job, and keep-
ing his eves and ears open, there is neo
reason why he should not within a few
vears secure a fairly responsible position as
an engineer in the radio field.

He should also keep in touch with other
engineers and attend meetings of engineer-
ing socicties, at the sume time reading the
best journals which he ean secure. It is
only in this way that he can keep up-to-
date in the radio art.

Radio engineering is a splendid profession
for a nroderate number of ambitious voung
Americans, but it has no plaee for the man
who is waiting for life to hand him its re-
wards on a gold platter. He will have to
learn bis job and stick to it
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The Possibilities of the Pentode

A conservative appraisal of the latest radio tube, from the man
who gave radio ifts growth by making the first one.

ACK in the early days of 1908-9,

when 1 wanted to get more power

out of the audion, which up to that

time had contained only a single grid
and a single plate, (or “wing,”™ as it was
then called), 1 asked MeCandless, who was
making audions for me, to put in a dupli-
cate set of a grid and a plate, on the oppo-
site side of the filament. This was done,
and the two additional leads were brought
out at the top of the tube, independent and
insulated from each other.

With this combination 1 was able to try
out a great number of novel hook-ups; for I
had then two independent plates and two
independent grids, with a connnon filament.

For standard use as a detector or an
audio amplifier, I always connected the two
plates in parallel, and the same with the
two grids.

Later on, McCandless connected tle two
plates together inside the bulb, as also the
two grids; bringing out only two leads in-
stead of four. This arrangement gave me
the close equivalent of the box or cylindrical
types of plate and grid; although my first
actual eylindrical grid and plate electrodes
were constructed in the spring of 1913.

Early Experiments

But 1 did a lot of experimenting with
these “tetrode” and *“pentode” tvpes of
aurdion (in which the four leads from the
two grids and the two j'lates came out
separately) during the years from 1912 to
1916,

One of the most interesting cirenits, of
all T found, was the “double-oscillator”
tyvpe; where one plate and the eppovsite grid
were connected together through an IRUF.
coil with a variable econdenser in shunt
thereto, and a grid-stopping condenser to
keep the plate voltage oft the grid. When
both  plate-grid pairs were thus linked,
through distinet but coupled R.F. coils, an
exceedingly intense oscillator, of very short
wavelengths, was obtained.

Some of the very interesting cireuits,
combinations of radio and audio frequen-
cies, then obtained are outlined in my U. S.
Patent No. 1,311,264, filed Scptember 4,
1915,  There is shown schematically the
screen-prid tube construetion, as well as
some early forms of “punsh-pull” arrange-
ments. Ineidentally, the arrangeiments there
shown of the “oscillator grid” with another
grid for audio modulation will, T am con-
vinced, be found very usefnl in the future,
for small-power, light-weight radiophone
transmitters for very short-wave work.

But all that I have above stated, while
interesting as showing the early history of
what has recently been developed into the
modern  pentode tube, is of little direct
hearing on the matter I am now asked to
discuss—the possibilities of the latter.

By DR. LEE De FOREST

i, -
' &\'t
-

DR. LEE De FOREST

President of the Institute of Radio
Engineers, aund Inventor of the Audion
Vacuum Tube

Although the intensive development of
the audion tube, in quantity production,
hrought about by the insistent demands of
war, stopped work on the multi-clectrode
tube, radio engineers have reecntly returned
to this rieh tield of researeh. Last vear, in
this country, the tetrode, or screen-grid
tube, was finally put on a firm engineering
buasis of accurate quantity production.
Many were the headaches endnred, and many
the fortunes lost, in prematurely bringing
out screen-grid scts before the tube itself
was on a sccure hasis.

Advantages of the Pentode

And, more recently, radio engineers have
returned to the pentode. Those who have
followed this path of research view the pos-
sibilitics of the pentode with enthusiasm;
and rightly so, as I well know. And I am
eonvinced that the “split-plate” will permit
of great developinents which have, thus far,
been genevally unthonght of in connection
with the five-clement tube. Undoubtedly
this will be one of the many new features
of the pentode of tomorrow, especially for
transmitting purposes.

Now that the radio market has tightened
up, manufacturers are casting about for
fertile fields. The farm population of this
country  (which, contrary to general opin-
ion, uses the radio more than any other class
of onr heterogeneous population) has been
as yet largely neglected. Battery receivers
have heen made for farm consnmption; hut
for the most part they have not approached
the quality of the A.C. sets. The nine mil-
lion American homes still unwired present
a tremendous market. It is' entirely pos-
sible that the pentode will soon he found
in  battery sets manufactured for rural
consumption.

Let us hope that amateur radio, now dor-
mant, will again come to the fore. Amateur
transmitters with a single tube should be

most popular; and this tube will, in all
prohahility, be the pentode, with its many
possibilities for those ingenious and tire-
less workers.

In England, where radio receivers are
taxed according to the number of tubes they
use, the pentode is a great economy; such
a situation is non-existent in this country.
However, (though 1 hope to the contrary)
if the erass advertising which our broad-
cast sponsors are foisting upon the public
continues, that public might decide that it is
worth while to pay a small fee or tax, which
wiil he allotted by the government to the
hroadecast stations, in return for unadulter-
ated entertaimment. Such a move is already
on foot; if it materializes, the chances are
that such a tax will he based on the number
of tubes. And if so, the pentode will then
conte into its own in our country.

Problems of the Pentode

The cost of pentodes will always be higher
than that of the simpler types. Ounly those
tube engineers who have themselves en-
conntered and overcome the thousand-and-
one difficulties, which faced them in putting
inte practise accurate quantity manufacture
of the screen-grid tube, can begin to ap-
preciate what it will cost to do the same
for the three-grid type. The addition of
this third grid will introduce a series of
diffieulties, in assemblage, gauging, inspecc-
tion, testing, entirely disproportionate to the
number of elements added.

It is certain that the life of the filament
or cathode will be no longer than for the
27 or 2% types, which cost much less. And
when a pentode burns out out goes the en-
tire tube. So an unfortunate mal-adjust-
ment of the tube will be disproportionately
more costly.

It is not my intent here to go into a de-
tailed description of the modern pentode,
or the varions methods of using it. Suffice
it to say herve that, hy the use of the third
grid, positively charged to act as a “space-
charge” grid, all the advantages of employ-
inx the extra grid in the "2t type as a space-
charge grid are retained; while the tube
may still be used as a screen-grid type with
its excessively small control-grid-plate ca-
pacity, its high mu, ete.

But do not for one moment assume that
there is not a basket-full of trouble ahead
of the set manufacturer hefore he pets a
really reliable, foolproof, pentode set on
the unstable sea of market popularitv. And
this is assuming (a long assuription) that
the tube manufacturers will soon be able
to turn out large quantities of reliable,
standardized, interchangeable pentodes with
a long life and practically non-microphonic.

Most of the development work on pen-
todes has heen carried out in Europe. Just

(Continued on page 513)
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Develorments in
Beam Radio

How the sharply directional charac-
teristics of the Short Waves are used
to link together continents by tele-
phone and with international broad-
cast programs, as well as to develop

safety in aviation

By LAURENCE M. COCKADAY

IVE vears ago this month, experi-

ments with high-frequency transinis-

sions were first being begun. During

this tempestuous half-decade, many
transitions have taken place. Today, these
rapidly-vibrating radio signals are being fo-
cused like invisible wires to destinations
half-way around the globe, concentrating a
given amount of power, not into all direc-
tions, but stretching out in a narrow beam
pointing to the desired receiving station and
warding off reception at undesired points.
In a similar manner they are providing eves
for aireraft pilots blinded by bad weather,
as if to point a finger to the spot of safe
landing.

When the seience of radio communica-
tion was very young, the transmission of a
signal in a given direction was thought to
be preposterous. Engineers often dreamed
of the day when it would he possible to
direet a signal to a given point; but ahuwost
all discarded the prohleni as a hopeless task.
It was considered to be one of the many
phenomena of radio transmission, that an
antenna should radiate a signal of equal in-
tensity in all direetions.
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An experimental  short-ieave

Not until the practicability of short-wave
transinission was well hevond the experi-
niental stage, was it discovered that the size
and shape of the radiator emploved has an

Fig. E
A shortweave reeeiver especially designed for
installation in an airploue.
(Radio Corporation of America)

important bearing on the good or bad re-
ception of a signal at a given distance and
direction from the transmitter. During these
early days of real development it was found
that signals emitted from a horizontal an-
tenna had pgreater signal
strength  and consistency
in the direction to which it
pointed; with perhaps a
more  pronounced direc-
tional effeet favoring the
lead-in end of the aerial.
Similarly, it was discov-

Fig. B

The trausmiticr of the ground

apparatus. at Mineola, N.

used to dircet Lient. Doolittle’s

“blind” flight from and to

Mitche! Field. [Its signals tecre

vicwed in an indicator like that
of Fig. D,

© Underwood & Underwood.

receiving
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Fig. A
station of
Schencetady, N. Y.

the Gencral Electric Co. at

ered that a vertical antenna showed prac-
tically no directional favoritism,

Wave Polarization

The findings led engincers and experi-
menters to believe that it would therefove
be pussible to confine a radio signal within
a small are, and direct it to a desired lo-
calitv without much dithenlty. Marconi was
one of the first to discover this phenomenon,
and design a reflector system of radiating
signals which conld be directed, and would
virtually confine alnrost all of the normnal
radiated power to a given direction; thus
building up the radiating qualities of a
given-powered transmitter and greatly in-
creasing the normal range.  Also, by re-
strieting the signal to a suall sector, recep-
tion would be virtually ent off in all other
directions, and thus scereey, one of the
greatest problems of transuiission, would
be partly obtained.

Marconi discovered, as did others, that
placing a meshed “sereen” of wire behind a
high-frequency radiator would tend to shield
transmission behind the wmesh, and polarize
the waves in the opposite direction. Dur-
ing the course of his experiments, it was
found that the size of the reflector, its po-
sition and design bore a direct relation to
the wavelength of the tvansmitter. Thou-
sands of different tvpes of antennas and re-
flectors were experiinented with. Some took
the shape of a series of a dozen or move
vertical antennas arranged to form a para-
bolic veflector, some being connected di-
rectly to the transmitting set, and others
merely hanging, to absorb the signals ra-
diating in the undesired direction. An at-
teinpt was even made to build a huge radiat-
ing svstern on a revolving platform which
could be rotated in any direction to “shoot”
the radio signals to any desired destination.

No small amount of work on beam ex-
perimentation has been done by Dr. E. F.
W. Alexanderson, of the General Electrie
Company, at Schenectady.  When Mareoni
was first experimenting with his beam theory,
Alexanderson was busy in his laboratory
experimenting  with polarized propagation
of short-wave signals. He tried several
hundred different types of divectional an-
tennas, varving from fifty feet to two miles
in length, and ranging in height from one
foot to four hundred feet; and discovered
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that a radiating system which emitted a
purely horizontal signal had unusual char-
acteristies.

For several months during 1926 he car-
rie on experiments with a receiving station
on Long Island, a hundred miles "away,
transmitting first purely horizontally-polar-

Fig. D

The visval-recd indicator wsed by aviators to

receive beacon signals; the diversion of the
wihite yeeds to either side shows a departure
from the course.

ized waves, then vertically polarized signals.
While this phenomenon had heen previously
known at the time of his experiments, and
he was credifed with “rediscovering” hori-
zontal polarization, it was the first time the
principle had been applied to cust a signal
in a given direction.

As a result of these experiments, Alex-
anderson developed a number of different
tvpes of reflectors and directional types of
antennas, and many of these are in use to-
day by American short-wave telegraph sta-
tions carrying on commaunication with all
points of the globe.

The “Beam” Systems

The beamn or directional antenna has vir-
tually revolutionized the international com-
munication systems of the world, and made
possible, not only telegraphy, hut telephon-
ing over distances previously impossible.
Through the system of directional trans-
miission developed by Marconi, Great Britain
now maintains one of the most extensive
beain radio systems of the world, which
reaches out like long fingers to each of the
country’s dominions, islands and possessions,
and formms a spider-web-like communica-
tion network which facilitates constant com-
munication fromn all of these remote lands
to London.

Other foreign countries have also done
considerable experiments on  world-wide
high-frequeney coinmunication. Holland has
been an ardent experimenter along this line.
Ever since its possibilities in the early days
of wireless telephonv, short-wave distribu-
tion has been a subject of serious study and
experimertation among Dutch scientists;
and the Dutch Government has also shown
wisdom in encouraging such study and re-
search. While long-wave broadeasting does
not flourish in Holland, hecause of political
influences, in the domain of short waves,
Holland has in several matters beaten the
world. Some of the success is due to the
experiments of a great electrical firm at
Eindhoven which employs, besides twenty
thousand workers, eminent electricians, en-
gineers and inventors, whose work is known
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to millions of the public, but whose names
are known to only scientific circles.

It was as recently as 1927 that a surprise
was accorded the directors of the radio-
phone transmitters at Eindhoven by the re-
ception of a telegram from the East Indies,
that a concert had been picked up at Ban-
doeng, Java, 7,000 miles away. A little
later a successful world broadcast was made
through this transmitter, the transmission
being # concert of Mengelberg and his Am-
sterdan Concert Orchestra.  Holland has
perhaps the most modern short-wave broad-
casting apparatus in the world, and the
signals of the station, PCJ, are consistently
received in the United States by amateurs,
and frequently' rebroadcast by American
stations.

The “Skip Distance”
“Skip-distance” phenomena which cause
radio signals, transmitted on a given wave-
length to a known destination, to be reliible
during only a certain few hours of the day,
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may soon be reduced to a negligible prob-
lem as the result of present heam experi=
ments. My own experiments with shdtt-
wave phenomena alimost definitely prove
that the so-called “skip distance” effect is
caused by the radiation from an antenna,
at an obtuse angle, of signals which there-
fore strike a luyer of ionized atmosphere,
(commmuonly referred to as the Heaviside
Layer) und are reflected back to earth.
(The action is similar to that which is pro-
duced when & narrew beam of light is
flushed on a mirror, the light being re-
flected away from the mirror at an angle
equal to that of the direet beam.)
Experiments are now under way for build-
ing a beamn antenna which will radiate a
signal at the desivedt angle to strike the-
Heaviside layer, and rebound to earth right
at the receiving station. These researches
are experimental; as there are inany facts
to be discovered before the idea is developed
to practicability. The ionized layer of at-
mosphere is constantly varyving in height;

Fig. C

The interior of e radio beacon station, showing the transmitting apparatus, which is -connected to

huge loop antennas ontside.

(From aun official Photograph by the U. 5. Army Air Corps.)
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whicli, of course, would change the angle of
reflection. Also, these strata above the
earth’s atmosphere frequently have a ten-
dency to absorb a signal, carrying it for
an undeterminable distance before it re-
turns to earth. While the idea has soue
merit, a considerable amount of research
will be required before it is fully developed
and understood.

Perhaps one of the most recent develop-
ments in high-frequeney beam transmission
has been the transatlantic radio-telephone
circnit installed by the Awmeriean Tele-
phone and ‘Telegraph Company, in co-opera-
tion with the British Post Office. One of
the most modern heam stations in the world
was crecled by the eompany at Laurence-
ville, N. J. last June. The station repre-
sents the latest innovations in the design
and practice of short-wave heam telephone
equipment. 1t is located atop a high hill,
about one mile from Laurenceville and three
miles south of Princeton. The towers, which
are visible for iles around the snrrounding
country, number twenty-four in all, and sup-
port a beam or broadside antenna of the
latest type. (A portion of this, and other
bheam antennas, were illustrated in my ar-
ticle in the preceding issne of Ramo-Crarr.)

Transmitting cquipment is housed in two
separate buildings about a half mile apart,
cach of which contains two transmitting
sets.  DBoth transmitlers in the west building
are used on the Eurapean circuit of the
svsten.

Plan of the System

TBecause of the inherent characteristies of
the beam antenna, the aecrial masts are
crected in an “L® formation, onc leg of
whieh is used for the London eirenits, and
the other for South America. The antennas
for the three short-wave systems to Europe
are in a direet line and are supported by
nincteen steel towers at 250-foot intervals.
This series of nineteen towers stands in line
as nearly at right angles to the direction of
New Southgate, Fngland (the location of
the London receiving station) as surveving
permits.  The wires forming each part of
the three antennas are not strung on top
of the towers, however, but, like a coarse-
meshed sereen or curtain, hang in a ver-
tical plane between the towers; the lower
edge of the sereen or curtain coming within
several feet of the ground.

The design of the antennas is calenlated
to give a marked directional effect to the
ontgoing signals. Because of the arrange-
ment of interconnecting wires in the form
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R. COCKADAY, well known to

all our readers as a radio au-
thority and publicist, will contribute
to each issue of Rapio-CrarT an article
reviewing the latest developments in
applied radio, during the coming vear,
We know that they will be among the
most valued features of this maga-
zine.—Editor.

of a coarse-meshed sereen, the dimensions
of which bear a definile relation to the wave-
length of the impnlses sent out, the signals
are strongest in a direction at right angles
to the plane of the curtain. The impulses
sent out from the various vertical seguents
of each antenna cross one another and, there-
fore, neutralize one another.

In an antenna eonsisting of a single cur-
tain, strong signals would also he sent out
in the opposite dircetion from England. Teo
divert these to useful purposes, a *reflector”
eurtain, similar in design to the “exciter”
or transmitting curtain, is hung at a cer-
tain definite interval behind it This re-
flector curtain of wires, in no way elec-
trically connected to the front curtain, plays
ihe role of a mirror; the energy reaching
it from the exciter ewrtain is reflected in
the direction of England, and thus signals
moving that way are reinforeed.

2ach of the transmitters can operate on
three wavelengths, approximately 16, 22 and
33 meters. The three are desirable in order
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The schematic circnit of the essential features of the airplane radio beacon.

The awtomatic signals,

sent out by the two transmitting loops at right angles to cach other, blend perfectly only on the angle

of 45% to cach loop.

Outside this course, the aviator rcccives a St

gnal showing that he is straying

from his route,
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to give the hest efficiency of transmission
since one wavelength seems to work better at
different tintes of the day than the other.
Specially-designed crystal oscillators, con-
tained in metal shield cans and maintained
at a constant temperature, make possible
the operation of the stution within a half
meter.

Radie in Aviation

Beam transmission in a slightly different
form, but embodying the same principles,
has literally given aircraft pilots automatic
eves, enabling them to fiy through the sever-
est of bad weather with the safety of clear
vision. The marriage of aviation and radio
has heen accomplished virtually through the
developent of these short-wave beam sys-
tems of guiding and navigating aireraft.
The past year has seen the installation of
radio apparatus on practically every im-
portant air roule in the United States, and
the installation of adequate apparatus on
every commercial piece of aireraft in the
country.

Ihe Federal Radio Conunission has con-
tributed no small amount to this success-
ful marriage by the designation of sixty-
four short-wave or high-frequency channels
for the exclusive use of aviation. The aevo-
nantical division of the Department ot
Cowmmerce has installed and put in opera-
tion twelve stations, situated along the ma-
jor transcontinental air routes, for trans-
mission of weather reports and similar in-
formation. Practically every air-nuil plane
in the country is radio-equipped.

Perhaps the greatest contribntion of short
waves to this development is the perfection
of the radio directive beacon, or the “visual-
reed” indieator. (See Fig. D). 'This system
involves the transmission of a characteristic
signal from each of two transmitting sta-
tions along the air route.

The pilot determines his course by watch-
ing the reed indicator, whieh is installed
on the instrmuent heard of his plane.
Should he veer to one side or the other, the
variation in the beat caused by the inter-
ference of the sipnals would cause the reed
to swing in that direction, and vice versa.
This enables the fiver to take a direct course
to the airport, regardless of the weather
conditions.

Perhaps the most practical demeonstra-
tion of the visnal-reed indicator was the ex-
periment suceessfully completed in October,
1929, by Lieutenant James IL Doolittle, who
took-off at Mitchel Field, Long Island, hnd
flew for a distance of fifteen miles in a
blind cockpit. ‘The tests were the culmiina-
tion of a series of experiments conducted
nnder the direction of the Daniel Guggen-
heim Fund for Aeronautics.

When Dootittle took-off, he was inclosed
in o hooded cockpit of a small biplanc. Tle
flew directly into the wind, for a course ot
about five miles, following the direction of
the radio beacon, On the instrument board,
the visual-reed indicator totd him how nearly
he was following the course. As he veered
to one side, one of the reeds vibrated more
profusely than the other: and he shaped his
course until both were vibrating in syn-
chronism. At a point five miles from the
take-off, he turned about and returned to
the field.

As he drew closer, the reeds oscillated

(Continued on page 530)
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Men Who Have Made Radio-G. W. Pickard

O cajole that coy dame, Science, into

making herself useful in the world,

there e needed not only  keen

reasoners and brilliant inventors, hut
the possessors of that genius which has
been defined as an infinite eapucity for tak-
ing pains.  The subject of this brief bio-
graphical sketeh is a man who has cxem-
plified all three of these indispensable char-
acters, in his life work of developing radio
from a mysterions feat of advanced engi-
necering to a household necessity, for even
the humblest house.  Even today, there are
millions thruughont the world who still rely
for their sharve, in the benefits of m(lm,
upon the simple eryvstal whose magical prop-
ertics he discovered,

Greenleaf Whittier Pickard, a grand-
nephew ot the poet far whom he was naned,
was born at Portland, Maine, Fehruary 1,
1877. Educated at Ifarvard and M. 1. T,
he turned his attention as a young man to
radio.  Under the anspices of the Smnith-
sonian Institution, he experimented in *wire-
less” at the Blue Hill Observatory, near
lioston, in 1898; and later worked with the
A.T. & T. Co. on the pmh]ems of telephony.
meetlc.lll_\, the experiments were suceess-
ful; but the means of ohtaining a suitable
carrier wave and a suitable amplifier were
to be provided only vears Inter,

THIE SEVENTH OF A SERIES

\a

At that time the detector presented the
most trving prablem to rvadio men.  The
fundamental defeets of the coherer were
obvious to all; and Pickard devoted his at-
tention to this subject most fruitfullv. He
found in 1902 that 2 contact hetween n sleel
point and a carbon block added highly to

the sensitivity of a receiver. Pursuing his
experinients with all manner of substances,
he determined the extraordinary sensitivity
of the erystal; and thereby ade possmle
radio reception with simple and inexpensive
apparatus. During the next four yvears, no
less than 31,250 combinations of minerals
and metals were tried by hin, to determine
which effected the most satisfactory results.
To this day, as we have said, lhg simple
crystal set aftords hmmicasnrable pleasure
to thousands of listeners in this country;
as well as to aillions abroad. where the
costly multi-tube  set is still bevond the
reach of the masses. The cryvstal detector
has merits which still eonumend it to many
radio experimenters as a part of preten-
tious circuits.

In the early davs. as now. static was rec-
ognized as the deadliest enemy of radio re-
ception, and Pickard constituted himself its
most persistent foe. In 1902, he began re-
scireh work on the loop antenna as a means
not onty of ohtaining strong signals from
the desired station, but also of eliminating
atimospherie “strays.”  His studies led to
the devclopment of the radio compass which
he denonstrated hefore the representatives
of the United States Navy in 1907,

His continued work in the study of the

(Continued on page 529)

Attention:

ADIO.CRAFT is compiling an in-
R ternational list of names of qualified

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

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

Rapio-CraFr 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
Rapio-Crart who is a professional service
man to fll 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 letterhead or that of
his firm, and send it in to 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

— e — = - S —=

|
| NATIONAL LiST oF SERVICE MEN,

[ ¢/o RADIO-CRAFT, 98 Park Place, New York, N. Y.

f 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 Lo

| Firm Name and Address

(City) .
Uf in business far .u-if, plvasv s0 state)
| Age Years' Experience in Radio Construction?

Years in Professional Servicing? . L
[ Have You Agency for Commercial Scts? (What Makes?)
| What Tubes Do You Recommend? . .
‘ Custom Builder . (What Specmltles?)

Study Courses Taken in Radlo Work from Following Insmunons

Specia]izcd in Servicing Following Makes
What Testmg Equnpment Do You Own?
What Other Trades or Professions? .
Educational and Other Qualifications? .
Comments

(APRIL)
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AHORT WAVE

Five Meters or Bust!

EVERAL years' cxperience of the

wavelengths below twenty mieters has

resulted in a wealth of practieal in-

formation which is of unusnal interest;
because these frequencies are practically un-
explored and are fertile ground for experi-
menters and amateurs interested in extra-
ordinary cffects.  Ordinary apparatus ean
be used for work at five weters and, with
the description of a receiver and trans-
mitter which are easily constructed at snmall
cost, in this article, anyone interested can
successfully operate here.

The ordinary experimenter, when attempt-
ing operation for the first time at the ex-
tremely  short wavelength of five meters,
usually makes several mistakes. In the first
place, the existing transmitter and vecciver
in the station are disimantled, partly at least,
and entirely new outfits are hooked up.
Needless to state, they do not operate at
once, and the experimenter is at a loss to
explain why.

The reason is not difficult to see. An
automobile designed to have a maxinmin
speed of sixty miles an hour simply will not
go eighty; and the ordinary tubes and equip-
ment designed for low frequencies simply
will not operate successfully at higher fre-
guencies.  The conditions are so very dif-
ferent that speeial precautions must be
taken. One should go about the work, at
extremely high frequencies, in a svsteatic
manner and gradually working from known
te unknown conditions—and that's sutlicient
excuse for the following instructions.

Not Too Fast

Take it easy. Your present transmitter
and receiver probably operate at forty
meters; but the procedure applies equally
well to a twenty- or even an eighty-meter
transmitter.  First, gradually reduce the
mutuber of turns in the inducter (the popular
Hartley eirenit shown in Ifig. 1 will he used
for an example). Each time, reset the fila-
ment clip properly and readjust the set for
proper oscillation, testing for this with the

CHI

CH2 &y

—— s“i’E

Cte! —

L2

Fig. 2
Now the cirenit of Fig. 1 has been cnt down
to about half the former wavelength, with
only a couple of turns in L2,

By CLYDE A. RANDON

station waveneter. If none is available for
use at the very high frequencies, shunt a
5-plate condenser (or some other convenient
size) across a small coil in serics with a
flushlight-lamp. as in the usnal “ham™ wnve-
meter. Each time, light the flashlight-bulb
by conpling it to the transmitter.

If at any time the set will not oscillate,
retrace vour steps carefulty, making one
change at a thme, until oscillation is again
produced. In the vicinity of fifteen meters,
it will probably be diseovered that changing
the R.IF. choke in the transmitter to a couple
of small coils Chl. Ch2 (deseribed later)
connected in sevies, as shown in Fig. 2,
will again restore oscillation. When oscilla-
tion is again produeed, the nunmber of turns
can be reduced still turther, while allowing
the set to operate properly.

It will be at last found that the tuning
condenser across the oscillating circuit can

Fig. 3

Our fingl five wmeter-circnit, with midgets at
C4 and C5, and o single four.inch ioop L3
for an inductance.

be removed, beeause the distributed capacity
of the coil is suflicient for oscillation.

No filament eclip is necessary. In faet,
operation is often extremely erratic when
a filament clip is used; and oscillation can
be produced, under these conditions, only
by inserting in the filament-clip lead a small
condenser or choke coil. But operation is
hetter withont any filament clip at all, as
shown in Fig. 2.

Short, Short Waves

At this point (about ten meters), it will
lie found that veducing the nunber of turns
(which are now two or three, and small in
diameter) will not give strong oscillation.
‘I'he next step is to shorten the length of the
plate and grid Jeads. ‘This will result in a
surprising decrease in wavelength, with the
satie size indnctor. At this point, it will
be necessary to remove the plate and grid-
blocking condensers (which have a value in
the order of 100 mmf. in the usual forty-
meter transmitter) and replace these with

R RFC . d
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Fig. 1

The original {lartley circwit as used at, say,

twenty meters before starting to overhaul it
for five-meter work.

small midget variable condensers of about
32 munf. (seven plates, or so), C4 and C5
in Fig. 3. The grid leak should be connected
to the filament, and a small 30-turn hasket-
weave coil Chd (about one inch in diameter)
placed in sevies, to confine the R.I%. currents
to their proper paths. It will he found that
the wavelength is controlled easily, by vary-
ing the capacity of the blocking condensers.
The coil is now replaced by a single four-
inch loop of copper tubing L3, and the
transmitter will be operaling at approxi-
mately five meters; but one can never be
sine unless the wavelength is accurately
measured, as deseribed later. The final cir-
cuit is shown in Fig. 3.

Since the operator has gradually reduced
the wavelength, much has been learned as
to the practical ditferences between a forty-
and a five-meter set.  The latter is slightly
harder to adjust, since any small changes
also affect the frequency; but the experi-
menter will find real enjoyment in trying
various tests at these extreme frequencies.

Measuring Short Waves

The wavelength of the transmitter must
be known aceurately, if one is to operate
“on the air;” it is easily measured with
Lecher wires. These are simply two parallel
wires spaced about two inches apart, left
“open” at one end and “shorted” at the
other, as shown in Fig. 4A.

For five-meter mecasurements, the wires
should be about twentv-five feet long and
spaced abont two inches apart; although this
scparation is not critical. Since the waves
ave measurcd aleng the wires, it is necessary
to have them of sufficient length; twent\;-
five feet is approximately correct. Details
of the “bridge™ or shorting handle are shown
in Fig. 413; the two triangular cuts in the
bridge fit over the wires, and the brass
piece slides along them while measurements
are heing taken.

The wires are supported by strong eords
fastened to themn, and must be well-insulated
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Fig. 6

The circuit of a five-meter recciver used by
the authar. The capacity and inductance of
its leads must be as small as possibie.

from surrounding objects, if good results
are lo bhe obtainecl.

The sct-up for measuring the length of
the waves impressed on the wires is shown
in Fig. 5.

‘The oscillator is coupled loosely to the
shorted end of the wires, and the bridge is
moved along the wires, to short them at the
other end. In certain positions, the plate
millianmmeter in the transinitter will show
an abrupt change. When one ot these posi-
tions is discovered, a mark should be made
on the wires. The bridge is then moved
along them until another such position is
located. 'The distance hetween any two such
positions is just half a wavelength. This
distance should be accurately measured,
preferably with a meter-stick (obtainable at
any store dealing in drawing supplies).
Suppose that the distance hetween two sinch
positions is found to be 2.65 mcters. ‘The
actual wavelength of the oseillator is then
obtained by nmltiplying this value by two.
The transmitter is thus operating on a wave-
length of 5.30 meters.

(If a meter-stick is not available, inches

Short-Wave

ERY little, if anvthing, has becen

written on the subject of super-

regencralive reeeption on the short-

wave bands.  This method is vegy
desivable below about 150 ineters; for the
gain increases with a deerease in wave-
length.

It is possible to employ a very low varia-
tion-frequency (approximately 10,000 eveles)
and still obtain a great amount of ampli-
fication; for a super-regenerative detector
gives a signal strength preater than is ob-
tained with a screen-grid R.I. stage ahead
ot a straight detector. With proper tun-
ing of the long-wave cireuit and a correet
adjustment of the grid leak, the quality of
short-wave hroadeast reproduction is exeel-
lent, with almost entive absence of the
“nuish™ so prominent in the 200-600-meter
super-regenerators of a few years back.

The only disadvantage is lack of sclee-
tivity. IHowever, this desirable character-
istic may be increased to a degree as high
as (if not higher than) that obtained with
the plain regenerative circuit; by mounting
the short-wave components and tube in a
shielded bhox and loose-coupling the an-

r
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multiplied by .0254 will give the meters.—
Editor.)

Calibration

The wavelength of the oscillator may now
be redueed, and other wavelengths deter-
niined. These values inay be marked on the
oscillator scale; but it is preferable to trans-
fer themn to a siall wavemeter constrieted
of a 4-inch loop of copper tubing and a
32-mnf. (7-plate) midget variable condenser.
Thus, one can alwavs refer back 1o the
wavemeter, in case some alleration is made
in the transmitter which changes its dial
settings.

To calihirate the wavemeter, simply mea-
sure the wavelength as deseribed above:
then, before changing anything, conple the
wavemeter's eoil to the oscillator and vary
its condenser untit the plate currvent in the
oscillator shows an abrupt change. The
wavemeter is then tuned to the oscillator’s
wavelength.

Since the wavemeter, the oscillator and
wires are all tuned to the same wavelength,
and this wavelength is known, from the

METER STICK 5
il

‘POINTS AT WHICH
PLATE MILLIAMMETER -

PLATE - FLICKS
HILLIAMMETER

Fig. 5
Use of the Lecher wircs enables us to measure
the wavelength o a transmitter, with a very
good degree of accuracy
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Fig. 4
On the Lecher wires, shown at A, “standing
waves'” may be set up. The bridge B deter-
mines the dimensions of the oscillating circuit.

[.echer-wire measurements, this value may
be ninrked on the wavemeter scale. Other
points are obtained by changing the wave-
tength of the oseillator, measuring the new
distance on the wires, and marking a new
point on the wavemncter's seale, as before.

With a calibrated oscillator in operation
in the five-meter band, it is extremely sinple
to build a receiver (lMig. 6} and adjust it
to receive on the transmitter's wavelength.
There are, however, certain important
factors which must he taken into considera-
tion when a receiver for these cxtreme fre-
quencies is constructecl.

The induetance and capacity in the tuned
circnit of a five-meter receiver are neccs-
surily quite small; so that it is very esseutial
to use the shortest possible leads. It is
desirable, also, to use a tube of low internal
capicity, so that a comparatively large value
of induetance can be used externally; thus
obtaining better sensitivity. Since the cir-
cuit constants are extremely small, the type
of tube used and other factors of construc-
tion will have much to do with the size of
coil required. In one receiver used by the
writer, two turns an inch in diammeter served

(Continued on page 534)

Receprtion With Super-Regeneration

By R. WM. TANNER, WSAD

tenna to the secondary.

A single-tnbe circuit is shown in the ac-
companying diagram.  An ’01A tube may
be used successfully; but a ’12A seemns to
give decidedly better resnlts. The eoils 1.1
and L2 are Silver-Marshall type-131 T, U
and V; having a range ot 17 to 110 meters
when tuned by a variable condenser (C)
with a maximum eapaeity of .00014-mf. ‘The
lower end (near the slot) of the grid coil
andl the tinish of the slot winding are con-
nected and made conunon to the filament,

Adjustments

The primary or antenna ecoil I. is wound
with 5 turns of No. 14 or 1t cotton-covered
wire to a diameter of about 21, inches, and
tied with string in three or four places to
insure rigidity.  This is connected to the
*A” and “G" binding posts and placed di-
rectly over the coil-mounting socket.  Be-
canse of the stiffness of the wire, it is
casily held in place.

If a large antenna is employved, sclec-
tivity may not be good, and some points
on the dial way be found where the tube
will not oscillate with the 5-turn coupling

coil. The numbher should then he cut down
until the selectivity is satisfactory and the
regencration simooth over the entire range.

A higher degree of regencration is re-
quired with this circuit: so the nmuber of
turns in the slot windings may not be suf-
ficient when certain tubes are employed. If
the set fails to function on the high end of
the scale with any of the coils, it probably

B+ 4570 gov2

The circuit of My, Tanner's shortavave super-
regenerator.  Valwes and coil data are given
in the accompanying text. A sereen-grid stage
may be added between L1 and ihe antenna.
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means that the tickler is too small and
more twns will have to be added. Regen-
cration is controlled by means of a 50,000-
ol variable resistor (R) aecross the tickler.

The long-wave coils 1.3 and Lt nuy be
1250- and 1500-turn  honeycombs  respec-
tively. An .001-mf. XL *Variodenser” (C3)
is used to tune L3, and a .0025-mf. fixed
condenser (C4) to tnne L4, The coupling
hetween the two coils shonld be variable
over a comparatively wide range.

Sonte types of 45- or 30-kilocyele iron-
core intermediate-frequency  (superhetero-
dvne) transformers may he used in place of
honeveombs.,  The secondary will then he
used as the primary, and viee versa; that
is, the *G" terminal would go to *B4-”;
I to the plate; “P” to the center tap of
1.1-1.2, and *B--" to the filament. It has
hwen found that the Acme 30-ke. trans-
former functions perfectly; however, these
ure hard to procure as they are no longer
manufactured.

In the beginning of the writer’s experi-
mental work with short-wave super-regen-
erators, a great amount of trouble was ex-
perienced from a loud continuous roar

The Short-Wave Fan’s Use For

ANY a radio enthusiast has an old
M superheterodyne, or can purchase

one in good condition, for a small
sum. If so, he may convert it readily into
an efficient short-wave receiver.

Having obtained the super, proceed to
remove the antenna and oscillator ¢oils, and
the two large variable condensers.

Next, procure two small variable con-
densers, one 5- or 7-plate, and one 11- or
13-plate; one for a tuning contro! and the
other for the control of oscillation,

The inductance and capacity of a par-

3
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which drowned out the signals almost com-
pletely.  No adjustments of the long-wave
coils or coupling seemed to help in the
least.  ‘This roar was finally eliminated by
cploying a grid leak of lower value. As
the leak RI is rather eritical, a Standard
Clarostat was installed and proved very
cffective.

Operation

In operation, the conpling between L3
and 14 is reduced and the Variodenser C3
varied until the tube oscillates at ihe varia-
tion frequency or antil a faint high-pitehed
hum is heard.  (T'hese adjnstments are
mide with all of the resistor @ in cireuit).
It the loud roar is heard, adjust the grid
leak (and possibly the “B™ voltage) until
this is eliminated. Now tune in some phone
or LC.W. siygmal, and reduee the regenera-
tion just below the point of oscillation. Then
vary the grid leak for greatest strength of
signal withont the roar, Stations should
now pound in like the proverbial “ton of
brick.”

It might be well, before attempting to
adjust the long-wave coils, to try cach of

By AARON L. SLAUGHTER

ticular antenna will have considerable effect
on the coil values necessi rv.  Consequently,
any standard set of short-wave coils may
be uscdt for experiment.  Although complete
instructions for making such coils have ap-
penred in past issues of Ranio-Crarr, ac-
curate manufactured coils, obtainable in a
set that will cover the entire frequeney-
range, iare reconnmended.

In faet, it is most convenient to obtain a
set of coils which ave calibrated to work
with a partienlar tuning condenser. For
accurate results, it is neeessary that a
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It is now possible to purchase an old battery-type superheterodyne for much less than the cost of
the components,; and the experienced constructor can readily adapt it to short-wave reception as shoum

at A.

The connections of the plug-in secondary and tickler should be made as indicated at B,
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the plug-in coils and ascertain if it gives
smooth oscillation over the entire tuning
seale.  1f “dead spots” are found, loosen
the antenna conpling and, if this does not
help, the R choke is at fault angl another
should be installed.  If the short-wave eir-
cuits are not operating properly the set
will be an absolute failure, so far as the
additional super-regenerative gain is con-
cerneed.  After this piart of the ontfit is in

good working order then, and only then,
should the varviation-frequency coils  be
ad justed.

An improvement in the selectivity, and
the sensitivity as well, ean be obtained by
cmploying an aerial with a length not over
25 feet (preferably an inside one) and con-
necting a variometer of the old type in the
antenna Jead. Looser conpling between the
coupling coil and the sceondary will then
he necessary or “dead spots™ in the tuning
may develop,

If the construetor is ambitious and has
plenty of money, a stage af sereen-grid
R.I. amplification, c¢ither tuned or untuned,
alead of the deteetor will result in  still
greater sensitivity and selectivity.

Old Supers

specific size and type of condenser be used
with a coil of given design.

The secondary and tickler coils should be
wound in the saine direction; the correct
manner of connecting them is shown in the
sall sketch (b).

It may be desirable to connect a fixed
condenser of .001-mf., or even .00023-mf.
capacity, in shunt across the primary of the
first intermediate-frequeney transformer, as
shown in dotted lines. However, this capac-
ity is incorporated within some of these
transforiners.

Any type of antenna may be used. A
“midget” variable condenser should he con-
nected in the aerial lead. This bears a very
important relation to the successtnl opera-
tion of almost every type of short-wave
recciver; particularly, the “super” adapta-
tion deseribed here,

It is reconmended that the aerial con-
denser, two-winding short-wave coil, de-
teetor tube, grid leak and condenser, the 5-
antd 1l-plate variable condensers, and the
R.F. choke, be carefullv shiclled from the
remainder of the equipment. This is desir-
able also as a means of preventing pick-up
of undesirable signals.

If hest results are expecte, it is necessary
to use an R.F. ehoke coil of a type designed
specially for use in short-wave receivers.
Otherwise, there will he “holes”—lack of
normal volume—in the reception at certain
points along the tuning range where the
choke coes not work at full cfficiency.

As the operation of this type of recciver
is quite different from that of the more
standard types of short-wave set, it will
be necessary for the operator to exercise a
little patience until he has become accus-
tomed to handling it. With its high ampli-
fication, it should give very satisfactory
resuits in a good location, '
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Short-Wave Adapter Desigh and Operation

A discussion of the problem of utilizing standard broadcast receiv-
ers to bring in international broadcasts and other short-wave
programs directly; and of the importance of the detector tube

HORT-WAVE  broadeasting, while

only of an experimental nature as

vet. lends plenty of thrills to those

whe want to get away from the smne-
ness of programs receivable on a regular
broadeast receiver. As to the possibility
of the reception of forcign programs, there
is only one chance to do this with a highly
eflicient broadeast recciver, as against a
thousand with a good short-wave adapter
connected to  practically any broadeast
receiver.

The sharpness of tuning on short waves,
together with their lack of patience, leads
many people to believe that short-wave re-
ception is something you hear talked of but
never a reality. The writer produced and
placed on the market, four years ago, the
first short-wave adapter to he comumercial-
ized in this country; and from that time
he has been continually active in wmaking
short-wave adapters practical. ‘There has
heen a continuous increase in the interest
shown hy all elasses of people and, no doubt,
within the near future the short wave will
become as popular as the regular broadeast
wavelengths, especially in static seasons.

The simpler diagram (Fig. 1) is that of
the circuit used by the writer in the first
short-witve adapter and, to this date, prac-
tically no improvements have been made
upon this eirenit. A short-wave adapter,
however, using this arrangement, would
hardly be practical on most of the sets
manufaetured during 1929 or at the present
time,

For instanee, the adapter in Fig. 1 is
designed with a plug to be inserted in the
detector socket of a browdeast receiver.
This means that the deteetor tube in the
socket of the adapter will get its plate
voltage from this socket. This is all very
well, so long as the “B™ voltage is supplied
by *B™ bhatteries or an eliminator which
can he adjusted. The best voltage for hat-
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With the new reccivers, operating from the
howse-line, a great mumber of undesirable con-
ditions may be encountered; becanse of the
absente of any standard of cirenit design in
commercial A.C. receivers.

characteristics

By J. M. PETERSON

President, J-M-P Mfg. Co., Inc.

tery tubes is around 45 volls; while on
A.C. tubes it may be between 35 and 60.

But, when an adapter of this kind is con-
neeted to receivers using plate rvectification,
we may find all the way from 100 to 300
volts—which is entirely too high. As there
is no way to ehange this, the adapter ean-
not operate correctly.

On the other hand, many of the new rve-
ceivers use resislance coupling and this re-
sistunee is so high that the plate voltage is
very low.  On top of this, most A.C. de-
tectors use cathode bias, which sabtracts
from the total voltage supplied to a short-
wave adapter.  An illustration of this is
given in Fig. 2, where a regular short-wave
adapter is attached te a detector tube which
has resistance coupling and cathode bias.
The voltage cflective on the plate of the
tube in the adapter is only 16 volts, which
is not enough.

Another thing: assmne that the adapter
attached to a receiver, indieated in Fig. 2,
did have the ideal voltages, it would still
be handicapped in delivering spealer vol-
ume; because resistance coupling does not
have a great deal of amplification. The
power tubes in these sets have an amplifica-
tion factor of three, which further reduces
the effectiveness as eompared with older
sets which used tubes with an amplification
of cight. Some sets usc only one audio
stage; which, of conrse, completely climinates
this arrangement, so far as speiker recep-
tion is concerned.

As stated hefore, practically no huprove-
ment has been made upon the original cir-
cnit; but the arrangement and methoet of
adapting it to eliminate these ditlienlties
has been worked out so well that a good
short-wave adapter, attached to present-
day receivers, operates as smoothly and de-
livers volume on short waves comparable
with the receiver itself operating alone on
the broadeast band.

There is positively no reason, mechanical,
electrical or theoretical, why a short-wave
adapter will not give the same efticicney as
a short-wave receiver. The reeeiving cireuit
used in the adapter ean be just as elaborate
(low-loss, high-gain, or any other of the
current style phrases) as that employed in
a specially  designed short-wave receiver.
Therefore, the only difference between the
two is the andio channel: and this is not
to be sneezed at in recent receivers, so far
as tone quality is coneerned.  The audio
channel of a short-wave receiver cannot even
hope to be any better. It is very plain,
thercfore, that a good short-wave adapter,
attached to a Dbroadcast receiver, can be
just as highly efficient and effective as a
special short-wave receiver.  The adapter
has the advantage that it costs less; for it
does not have to have an audio channel or

The early modcel of the short-wave adapter,
wsed with battery-operated sels, twas simple
and practically feol-proof. Its operating wolt-
ages, tuken from the receiver, gave no trouble.

power supply, as these ave supplied by the
receiver to which it is attached.

There have heen a mmuber of short-wave
adapters on the market, from time to thue,
and it would seenr that the manufacturers of
these were alwayvs afraid to tell the actual
consiner what was required to get the hest
results. For instance, when an adapter is
to e used with A.C. sets using a 5-prong
detector, the instructions invariably state
that the 5-prong detector is to be used in
the adapter regardless of its make.

As a maiter of facl, a 5-prony tube for
the reception belvw 50 meters must have a
certain physieal structure; which narrows
the selection of this tube to very few malkes.
This requirement is that the plate element
be of sheet metal.

On luoking over the 5-prong tubes avail-
able, it will be noted that most, if not all,
of these use a screen mesh for the plate
element.  From the present tubes, of all
makes available, using screen-mesh  plate
elements, the writer has been unable to find
one out of a hundred that wonld operate
smoothily on wavelengths arvound 20 to 30
meters,  Tubes with sheet-metal plate ele-
ments oscillate easily and smoothly on any
wavelength.  The five-prong tubes having
the sheet-metal plate clement, which the
writer has used, are easily procurable and
are not special.  So, it yon are tryving to
operate a short-wave adapter that only
squawks at you, look to sce that the tube
nsed has a sheet-ruetal plate and this dif-
fienlty will at least be eliminated.

Just why this physical makeup is favor-
ahle to short waves is hard to sav; in faet,
it is doubtful if any tube manufacturers
have a theory. Also, just why most tube
manufacturers insist on using a sereen-mesh
plate element in the "27 type, when all other
types have nsed the sheet-metal plate (and
still do), is hard to even guess at. Perhaps
some of these manufacturers will comne for-
ward in defense of the sereen-mesh plate
clement?

(Continued on page 531)
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Short-Wave Stations of the World

Kilo-

Meters cycles

8.57
12.43

13.04
1347
14.06
.50

14.62
14.34

15.03

15.10
10,40
15.50

15.60
15.85
1591

16.10

16.11
1u.3u

16.35
14.38

16.50

16.54
16,57
14.61
15.50
18.80

18.40

18.54
18.95
18.80
14.56

19.60
19.53
J4.66
19.70

19.99

20.00
20.80
9

.38

2293

23.35

24.63
2568

24.80
24.98

.Iﬂ
5.10

25.34

7-21.28

4.97-5.33 40,000-56,000—Amateur Telephony.

35,000—W2XCU, Mupere. N, J
24,000—WEAQ, San Mateo, Callf.

(Seseral cxberlnental stutions are authorized
to uvierate on nun-exclusive waves of u series,

both above this and down 1o 4 meters.)
28.000—W2X AW, Schenectudy, N, Y.
21.460—W2XAL, New York.

21,320—D1V, Nawen, Germuny.

20,630—LSH, Momte Grinde, Argentina,
.. Telephony with Eurcpe.
—FMB, Tamatare, Madagascal.
—PMB, Bundeenyg, Java.
20,50u—WIXF, Chicage., I1l. (WENR).
20,200—DGW, Nauen, Germany, 2 to 9 p.m.
Telephony to liuenes Alres.
19.950—LSG, Monte Grande, Argentina. From 9
w0 lo 1 pom. Telephony to Paris and
Nauen  (Lierlin).
—DIH, Nauen, Germuany.
19.850—WMI, Deal, N, J.
29,440—F 2V, Tumatave, Madagascar.
19,350—. .. . Naney, France, 4 0 5 p.m.
—F w3, Yaris, Frapce. GFrom 10 am. Tele-
phony w0 Momte Grande (1luenos Alres).
—VK2IME, Sydney, Australla.
19,220— WNC, Deul, N. J.
183,920—XDA, Mexico City, Mer. 12:30 to 2:30 p.m.
13, 830—PLE, Landeens, Java. Rroadeasts Wed.
8:40 lo 10:40 a.n. Telephony wlth Koot~
wiik (Awmsterdam).

after 10:30

1805"0—-(;8‘ Bodmln, l.-.mlund Telephony with
nn:ll
18, G]u—GBU. Ltugby, England.
18,400—PCK, Koutwlik, Holland. Dally from 1
to 6:30 am.
18,350—WND, Deal Beach, N. J. Transatlsntle
telephony.
18,310— GBS, IltugLy, Fugland. Telephony with
New York. General I’ostoffice, Lundon.
—F2S, Salgon. Inuu-China, 1 to 3§ pm
sundays.
18,170—CGA, Drummondrille, Quebee, Canada.
Telebhony tu Ragland. Canadian Marconl
Co,
18,13%--GBW, Kugby, England
18.120—GBK, Rugby, England.
18,050—K QJ, Lolin: Calif.

Muadagasear.

17.950—F ZU, Tamalave,
Jdava ('ladio Malabsr’).

17.850—PLF, Bandueng.

Works with Holland,
17.8350—PCV, Kootwljk, Holland. 3 to & am.
1:,i70—PHI, Fluizen, Holland.  Leam station to
Duich eolonles.  Fruadeasts Mon.. Wed..
Thurs., Fib. 8 10 11 s N. V. Phillps
Hadlo, Amsterdat,
17,:50—HSIP). Bangkok, Siam. 7-9:30 a.m., 2-3
Bundays.
17,4 auen. (ermany.
17, SOU—WZXK. \thcneuud), N. Y. Tues.. Thurs.,
Sat. 12 10 5 p.n. General Electric Co.
— W2XCU, Ampere, N. J.
—WIXL, -Anocka, MIlnn, and other experi-
mental starlons.
16.300—PCL, HKoolwlik., Holland. Works  with
Bandoeng from 7 a.m. Netherland State
Teiegraphs.
—wLO, Lawrenee, N. J.
18,150—GBX. Rugby. £lund,
£5,990—. . ..8aigon, lndo-China.
15.956—PLG, landoeng, Java.  Afternoons.
15,310—w2XAD, Schenectady. N. Y. Iliroadeasts
sun. #:30 o 5:40 b, Tues.. Thurs. and
Sal. moon to 5 Frl. 2 w (TR 11H
besldes relyying W s c\cnlng prograin on
Mon., Wed., FrL, and Sat. evenings. Gen-

eral Lleerrle
Lyngby, 1»
ZX[. Jainakea,

ny.
lu.300— k‘. Experfimental,
b ]

WZXAL. New York, N. Y,
15,220—waXF (LDhKA) l'll(lburuh. Pa. 4:30
. oni Saturday from ¢ Sundays, en-

e Progiain.
15.000—CM6X), tentral Tulnueu. Cuba.
-LSJ, Mante {irunde, Argentlna,
11.990—TFZISH, Icelund.
14.120—VPD, Suva, Fijl Izlands.
ll.\'HI)—GZNM. Caterhum, England.
14.300-14. 100—Amateur Telephony.

13.500—. ... Vlenna, Ausirla.

E3.400—WND. Deal fleach, N. J, ‘Transatlanile
telenliony.

13.050—w2XAA. lloulton. Me. Transatlantle
telebhony.

13,180—WFA, m rd Expediilon, Antarctlea.

—WFAT. 8. 8. “Eleanor Bolling,” lyrd

Expedition.

12,850—w2X0, Schenectudy, N, Y, Antipodal
program 9 pam. Mon. to 3 a.m. Tues. ;
noon to 5 p.m. on Tues.. Thurs. and Sat.

General Kleerric o.
—WEXN, Oakland, Callf.
8 p.m., Men., T

Relays KGO fron
Sat., to 2:45 am.

Tues., 3 a.m. Frl. a.an. Sunday.  Gen-
eral Llectric Co.
—W2XCU, Ampere, N. J.
—WIXL, Anoka. Mlnn., and other experl-
mental relay hroadeasters.
12,280—GBU, Nugby, Englang.
12,240—F w4, Ste, Assise (Par)s) France.  Works
Ruenos Alres, Indo-China and Java. On

9 am 1o 1 nm., and other Dbowrs.
—KIXR, Manlla, P. 1.
—GBX, Rugby, 1-.nghnd
12,180—Airplane,
1"}.;0—(;88 HRughy, England. Transatlantle phone
to Deal. N. I  {(New York).
1’.'.()!..—-—NAA \rllnumn. Va. Time signals, 8:55-
a.ni, 9:55-10 p.m.
12.000—FZG Nalgon, Indo-China.
2-2:05 n.m.
11.945—K KQ, Rolinas, Callf.
11,940—. .. . Zeescn, Gernany,
power  Lroadensters.
11.840—W2XE, Jumalea, New York

Time Kignals.

Testa of new Super-
{(WABC).

All Schedules Standard
Time: Add 5 Hours for Greenwich
Mean Time.

Eastern

Meters
25.10

Kilo-

cycles

11.800—WBX K (KDIKA) Plitsburgh, Pa. 4:30 p.m.
on; Saturdays frow 6 on; Suundiys entiie
Drogram.

-——WQXF Chlcago (WEXNNK).
W2XAL, New York (WRNY).

11, wB—GSSW Clielistord,  England. 7:30-8:30
am. and 2= pone eaxvept  Saturdays and
suidays. Also -9 pam. Mondays  and
Wednesdays,  Tests with W2X0 12-1 a.m.
Mondays and Thursdays.

11,670—K10, Kahuhu, llawail.

11,530—CG A, Drummondville, Canuda.

11.490—GBK, Rpgby, England.

11,430—DHC, Nauen, Germany (Berlin) Weekdars
after 5, Sun. after 9 b.m
—~DHF, Nauen. Germany.

11,230—WSBN, =8, “Levlathan’™
T. telephone connectlon.

11. loO—-EATH Vlenna, Austrla.

890 to T nom

10, SUU—-PLN Bandoen, Java.

lU.Tb‘O—PLR, Bandocn®.  Java.  Works
lan¢ and France weekdays
sowsellimes ufter 8:30.

10.-10—VAS. Glace llay, N. 8., Cln'u]u 5 a.m.

2 pon. Camndlan Marconi Co.
5 L. (Russla)

AT &
Mon. and Thurs.,

and

Hol-
a.t.

with

frem 4

lu.al()—RDRL. Leningrad,
—VK2BL, Sydney, Australia.
10,410 VK2ME, Sydney. Australia. Irregulsr. On

Wed. afner 6 w.n. Aln.ll!:uumled \\lrel.eu
of Australia, Fennant Illls, N. 8,
—KES, Dolinas, Callf.

I (NOTE: This list is compiled from many sourtes,

Orea

most schedules and many wavelengths are still

exXpe

all of whieh arc not

fusion and that wavelengths are caleulated difterently
In many schedules.
mental
lenoths which are assioned to a group of stations in
common.

in agreement, and whieh show
ter or less discrepancies: in view of the Tact that
in an
rimental stage; that daylight time Introdutes con-

one experi-
wave-

In addition to thls,
station may operate on any of several

We shall be giad to recelve later and moré

accurate information from broadeasters and other trans-

mitt
auth:

schedules.

ingu

ing organizations, and from listeners who have
enti¢ information as te calls. exact wavelengths and
We cannot undertake to answer readers who
identity of unknown stations heard,

ire as to the

as that is a matter of puesswork: In addition to this,

the
Lheard

31.28

31.35
31.38

31.48

31.56

31.60
3168
31.80

32.00

harmonics of many local long-wave stations can be
in a short-wave recciver.—EDITO

8 am.

10.160—AR1, Hongkong, China.
§0.000—CM2L A, tlavana. Cuba.
¥ ....1'vxen,  Poland.
QDIO—GBU. Kugby. England.
9.950—w2XU, Loug Island Ulty,
9.7190—GBW, 1tugby, England.
9,750—....Agen, Frunce. Tues. and Fri., 5 to
6:15 p.m.
9,500—NRH, Heredia, Costa Rlca. 10:00 to 11:00
pan. Amando Cespedes Marln, Apartado 40,
9,680—7L0, Nalrobi, Kenya, Africa. Noon to
p- Kelays GoXW, Chelmsford, fre-
quently fromw 2 to 3 p.om.
.Matrte Grande, Argentina,
irregularly after 10::30 p,m,
9.600—LGN. [lierzen, Norway.
9,500—PC). Hilversun. llnllund Wed. 810 p.n,;
Thurs. 2-4, 7-11 pm.; Fri 2-4 pm.,
P 1002 oan Sat. . V. I'hllips Radio,
Elndhoven. Holland.
—W3IXAU, livberry, I®a.. relays WCALP dally.
9.580—VK2ZFC, Sydney. Australla.  Trregularty
after 4 a.an. N, 8B, W, hreadcastlng Co.
—VPD. Suva, Hjl Fslands.
9.570—WIXAZ, Springtield, Mass. (WIBZ).
9,350 ... Zevsen, Geruany. 10 to 11 a.m.. 11:30
a.m. te 230 nr“-l.l and 3 to 7:30 or 8:30

New York.

works Nauen

m. Rel herlln
9,530--W2XAF, ienectady, New York, Mon.,
Tues., Thurs. and Sat. nights, relays WGY
frem 6 1. General Eleetrle Co.
—WIXA, Denver, tColoradn. HKelays KOA.
-Helsingfors, Flnland
9,500~V K3LO, Melbourne, Australla, Irregular.
Iiroadeasting Co. of Australla.
—0Z7RL., Copenhagen, Deamark. Around
ion .
9,190—. ... Lyngby, Denmnafk. Noon te 3 b.m.
9.480—.... France., 4 n.m. weekdays.
9,430—....Posen. 1’oland. ‘Tuesdays and Satur-
duys. 1:56-1:30 pom., Sat. 1:25-T pom.
—XDA. Mexico Chly, Mex.
9,375—EHI0C, Rerne. Swltzeriand. Mon., Tues.,
Rut. 3 ta 4 pw
—02Z7MK, Copenhagen, Denmark. Irregular

after 7 pom.
9.350-~CM2ZM K, Havana.
9.330-—CGA, Drummondvllle,
9.250—GBK, Hurby, Enrland.
9,230—FL, Puris, France (Eiffel Tower) Time
slgnals 3:56 a.m. and 3:56 p.m,
—VK2BL, Sydney, Australia.

Cuha.
Canada.

9.200—GBS, Nughy, England. Transatlantle phone,

9.010—6GBS., Rugby, Englanil.

8,900— .Posen, Taland. Tests Mon. and Thurs.
L] lo T pm

8.8712--NPO, Cavite (\lnnila) ‘I‘hllihplnl‘ Estends.
Time signals 9:55-10
8.

8.830—WFAT, &, "l-.le:mor Bolllng,” Byrd
Expedlilo.
8.810—WFA, Byrl Expeditlon, Antaretica.

Kilo-

Meters cycles

J4.50
.N 63

49.02
43.15

49.20
49.31

49.40
49.50

19.67
49.80

49.97

&1en
=ro

e
Ly

215
-t

5 '2
1

Camt

6.70

58.00
49.90
61,22

e

67.65
70.00

3. G9D—W2XAC, Schenectady.
8.650—wW2XCU, Ampere, N,
0—w00, Deal, N.
\lmnuules. Colombia.
Sabﬂ—(':(VUA N, 8. “Lake Orinoe,””
0.

8. 450—WSBN, 8% 'Levlathan.'
8.330--3KAA, Leningrad. Russla.
Tues., Thurs., Frl
8.100—EATH, Vienna, Austria.

5:30 to 7 Do
—HS4P, Bangkek. Siam. Toes.
8-11 a.m., 2-4 p.m. Tuesdays.
8,030—NAA, Arlington. Va. Tlme signals 8:33-9
a.m.. 9:55-10 p.m.
8.015—Alrplanes.
7,930—DOA, Doeberliz, Germany.
Refehnpostzentralamt, Lerlin.
.890—VPD. suva. Fiji Islands.
0—-PCV. Kootwljk. lollind,
1,7:53—F8BZ, Montellmar, France.
7. 71:0—PCL, Kootwljk, llolland. 9 a.m. to 7 p.m.
T,000—TFZSH, Revkiavik, lceland.
—EKAZZZ, Danzig (Free State).
7,460-—~YR, Lyons, France. Daily except
11:30 a.n. te 12:30 p.m.
310-—....Parls. France (“Radio Vitus) ‘Pests.
230—DO0A. Doeberliz. Germany.
22— ... Zurleh. Swlizerland. Sui. 3 to 5 p.m.
T 190—VKG6AG, Perth. West Austraila. DBetween
6:30 and 1la.m.
7.120—027RL, Copenhagen. Denmark.
Around 7 bL.m.
T030—PMZ,  All-Amerlean  LsTic
Borireo.
G.870—EAR llll \Indrld. Spaln.  Tues.
5:30 ri. 7 1o 8 p.m.
6,900- -IMA llmllv. nal;. San., noon to 2:30 p.m.
6.880—D4AFF, Coetlen. Geriany.
6,330~-VRY, Georgerown. iiritlsh Wed.
und Sum.., 7:15 te 10:15.
c.szo—xc 51, ®an Lazare, Mexico.

3 pm
6,600—. . ;. Berlln. Germany.
6.435—WSBN, 85. 'Levlathan.”
658»—WFA Ityrd hmlltlon. Antarctica.
—WFAT, = ‘Eleanor Bolling.™
6.515— w00, Deal. X. I.
6,44 —W2XCU, Ampere. N. J.;
Alinn.; nml others.
G6.380—CT3AG. PFunchal.
after 10 p.m,
—VEJAT, Drummontiville
6.335-—wI0XZ.  Airplane Televi
6,155—WIXAL, Chleago, 101. (

Planes.
6,140 -KIXR.

s 2-3 aom.
6.]"0— .Motals, Sweden,
—AARt‘

» 11-3:30 pom.

1longkong,
6.120—w2XE,
Atlantle

G,100—w3xtL,
York)

New York.
Li—wIXL, Chlcago.

Ford Motor

2-6 a.m., Mon.,
Mon. and Thurs.

and Fri

I to 3 pm

after 9 a.m.

Sun.,

Trregular.
Expeditlon,

and Sat.,

Guiana.

3 am. and

Anoka,
Madelra  Island.  Sat.
Cauada.

on.

‘MAC) and  Ajr-
Manila, . 1. 3-4:30, 5-9 or 10
Sundays.

“HRondradie.”’  6:30-7
Hollduys, 5 a.m.-5 p.m.

§ Chlna
New York Cliy, Relays WABC.
{WIZ, New

liroadeasting  Co.
Lound Nreek, N. .
. 12 midnight on.
6.010—w2XAL, New York.
G,080—W2XCX, Newark, N.
~WIXAA. Chicago, 1L
G.070—UOR2, Vlenna. austrla. 5-7 am., 5T

..

G,060—wWBXAL, Ciuctnnati, Ohla. Relays WLIW.
—WIXU, Counel]l 13lutfs, lows. Relays KOIL.
—W3XAU, Byberry, Pa., reluys WCAU.
—HKT, Hlogota, tnlombiu. 3 to 11

ex. Nun. and Mo

6,010-—WIXAD, Chlcngo. 1L (WMAQ).

00"0—W9XF Chicago. 11l

N. Y. (WRBNY).
New Zealand. 11

Relays WOR.
(\\'Cl‘l J.

p.m.,

XBR, New Yaork,

Gﬂﬂﬂ—lLSZC Chrlstehurch,

11 1. ~mbdnlght
—EAI25, Rarcelona, Spain. Sat,
RFN. Moseow, Russlu.

8 10 9 um

—SAJ, Karlshorg. Sweden.

—kLiffel Tower, Parls, Franee Testing 6:30
0 6:45 am., 1:13 to 1:30. 5:15 to 5:45
0.u. around thls wave.

‘HRD, Teguelgalpa, Honduras.
midnight, Mon.. Wed., Fridays.

i L. Bergedorf, Germnany.

‘EO—VEQCL Winnlpeg, Canada. Jas.

un & Runs.

54.44 5, lmli -5.51 0—Alrveraft,
5..:00—-&46)(8" Iirooklyn, New York City (WBRBC,
0.300—_AGJ. Nauen,

T pm
5.172—. .. Prague. Czechoslovakia.
4.920—LL., Parls. France.
t0 62,50 meters—4,800 to 4,800 ke. Television,
—WBXK, I"ttshurith, " ;—-WIXAY, Lex-
1m:tm| Mass.; w2XBU, HBeacon. N. Y.;
NR. Chlcago. 111
4soo—waxK. Plttshurgh, I'a. Relays KDKA
after 8 pan. Works with 58W 5 to 7 p.m.
Tues. and Thurs. Westinglouse Electric Co.
4.795--WIXAM, Eigln, I
—W9XL. Chleago, Il
4.785—Alreraft.

to 66.67 meiers-—4.500 1o

~WBXC, Los Angeles, Callf.
4,430—DO0OA, Doeberltiz. Germany.

2 to 3 nm. Mon.,
4,280—0HK2, Vienna,

n:lmm's of

3 to 4 p.m.
Tues., Thurs., Sat.

9:1%7 pa.-

5.7
3.7

Richard-

Germany. Occaslonally after

4,600 kc. Televislon,
8 to 7 p.m.
Wed.,, Fri.
Austria,  Sun., first 15
hour from 1 to 7 p.m.

A97, Khabarovsk., Siberls. 5:30-7
-3298 4, Nﬂ 1. 100—Alrcraft,
-Inrf—woo Deal, N. J.

a.m,

4:105—NAA. Arlington. Va. Time slgnals 8:55-9

am.. 9:55-10 nm,

&0.00 3,750~F8;(l1:l(:0nslantlnv. Tunls, Africa. Mon
ang .

84.21 3.560—017RL Copenhagen, Denmark. Tuesday

nd Frl. after § p.m.
Ri1.46-85.88 3.5 '.ﬂ -3,500—Amateur Telephony.
86.50-86.00 3,400-3,460—Aireraft,

{tontlnued on page 513}
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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 PILOT “P. E. 6" BROADCAST
RECEIVER
By Robert Hertzberg
ROM their disappointing experiences
with ordinary tuned R.F. circuits, in
which they have attempted to use
screen-grid tubes without considering
their unusual characteristies, many radio set
constructors have drawn the conclusion that
selectivity from 550 to 1500 kilocveles in a
sereen-grid receiver is obtainable only with
the aid of band-pass tuners. This is not

Fig. A

The “P. E. 6" receiver in the neat metel cabi-

net, which is furnished cwith
equipment.

it as optional

altagether true; although the band-pass
tuner fills a specific need in certain circuits.
A screen-grid set can be nade selective
cnough for present-day coenditions if the
antenna transforiner or “coupler” is prop-
crly designed and if an aerial of the cor-
rect dimensions is used.

Effective Coil Design

With verv loose coupling hetween the
antenna circuit and the input cirevit of the
first sereen-grid anplifier, and with a very
short aerial, a screen-grid receiver of verv
simple and inexpensive design can be made
to separate the local stations quite c¢leanly,
and even leave in between enough roomn for
i DX station or two to slip through. The
tremendous amplifiecation afforded by the
tubes compensates for the small pick-up
svstem, and the set ean and will deliver
signals of pgreat strength.

As the size of the antenna is increased,
the signals naturally increase in mamber
and  volume: but the selectivity likewise
drops.  In eight diffcrent places, in and
around New York, the sct here described
operated on an indoor aerial, consisting of
ten feet of No. 21 magnet wire (tuken from
an old short-wave eoil), bringing in all the
loecal stations with full vohnne, vet with
two-depree selectivity. It also brought in.
with fair volume, the more powerful sta-
tions in Chicago, Cincinnati. Pittsburgh and
Hartford. The signal obtained from a 95-
foot outside aerial was sufficient to overload
the .F. tubes and made them act as de-
tectors. (The effectiveness of indoor aerial
arrangements is greatly dependent upon lo-
eal conditions.—FEditor.)

So successful were the experiments con-
ducted with a serveen-grid veceiver embody-
ing the foregoing ideas that a kit set has
been developed. It contains ali the neces-
sary parts in fully prepared form, and can
be assembled by constructors who would be
absolutely stumped by the more complicated
outfits.

Option of Kits

Known generally as the *P. E. 6" the
new set is warketed in three forims.  The
compuonents of the six-tube cirenit arve the
same in all three kits; but in the first, the
“K-122," a plain front panel, without eabi-
net or power pack, is supplied.  This
“chassis” model may be installed in any
standard 7 x 18-inch cabinet or console.
The second kit, “K-123, has the same sub-
panel, but is supplied with a decorative
steel eabinet, finished in walnut. ‘The front
of this cabinet is drilled for the tuning
dial, the power switch and the volume con-
trol, the sub-panel being mounted directly
against it.  This kit, likewise, is not fur-
nished with a power pack, for any standard
pack of 171A capacity may be used. The
third kit, the “Kk-12+” is quite complete
eonsisting of the *“K-123" plus a “K-111"
power pack. ‘This unit fits nicely inside the
cabinet just behind the sub-panel, a suitable
mounting bracket being supplied. (Ietailed
assembly directions are included in each
kit.)

A study of the diagram of the “P. E. 6”

shows that two stages of tuned R.F. ampli-
fication are used, with scereen-grid tubes
VI, V2. Yhese are followed by u non-re-
generative detector V3, one stage of straight
transforier-coupled nudio V4, and one
stage of push-pull aundio, using *71A tubes,
V5, V6. A pair of *T1A's will handle far
more volwne than the ordinary home can
comfortably acconmmodate, and they require
only a power pack which is small and trouble-
free compared to that needed for the popu-
lar *45. If the builder feels that he simply
must keep up with the Joneses by making
his set heard all the way down the street,
he can casily put in °#5s withont changing
anything more than the grid-biasing resistor.
The present 1200-ohi unit should merely be
replaced by a 750-ohm one, and, of course,
a power pack of suitable capacity installed.
(For example, the type “K-1127 will de-
liver the desirved voltages.)

The antenna coupler L1, the interstage
RR.F. transformer 1.2 and the deteetor trans-
former 1.3 take the formy of shielded plug-in
coils which fit standard UY tube sockets.
The primary of the antenna coupler 1.1 con-
sists of only ten turns (with 127 on the
secondary) and those ten are tapped at the
seventh; so that either seven or ten turns
may be used, depending on the sizc¢ of the
aerial. A short aerial allows the use of the
full winding; a longer one requires the
smaller seetion. "Uwo “Ant.” binding posts
are provided: so that the individunl owner
can suit the coupling to meet his own local

TUNING

Fig. B

A wview from below of the placement of parts in the “P. E. 6”: the eluminum sub-panel covers only

g portion of the area.

The components shoten may be identified by comparison with the schematic

(Fig. 1) and the detailed list of parts
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conditions. In and around the bhig cities
an outside aerial is altogether unnecessary;
for ten, fifteen or twenty feet of wire tacked
around the edge of the floor will deliver
violent signals.

Successful Ganging

The interstage coils L2, L3 have large
primavies (50 turns) wound directly over
the secondaries. The cathode, sereen-grid
and plate circuits of the scereen-grid tubes
are adequately by-passed by a single three-
section non-indnetive condenser C1-C5-C6.

The volume is controlled by a 50,000-o0lim
potentiometer R2, which regulates the screen
voltage. ‘Fhis is the sitmplest method of
volume control in a screen-grid set, and is
a very smooth and effective one.

The R.¥. civeuits are tuned by a triple
condenser, C1-C2-C3, which is mounted in
the center of the sub-panel. 'T'he very loose
antenna coupling obviates the annoving de-
tuning effeets common to other single-con-
trol reecivers, and permits sharp matching
of cireuits over the full 200-550 meter wave-
length range. This is one of the incidental
factors contributing to the overall selectiv-
ity.  With ordinary degrees of antenna
coupling, the detuning effects are so had
that the individual tuning circuits must be
dainped considerably; the result is that, even
if their resonant peaks don't exactly co-
incide all over the scale, at least they over-
lap enongh to let through an insistent signal.

The detector and audio portions of the
“P. E. 6" are quite orthodox, except for the
presence in the amrdio systemn of what is
best termed a “tone equalizer.” This comn-

RADIO-CRAFT

prises merely a condenser C10 and resistor
RO connected in serics, and shunted across
the primary of the push-pull transforer
T2, Throngh by-passing some of the higher
frequeneies, which all audio  transformers
amplify a bit too well, it gives the effect
of aceentuating the lower ones, which they
pass with ditticulty.  The resulting “tone
quality™ is quite good.

The adjustinent of the receiver, after the
assembly and wiring, resolves itself into a
few minutes of playing with the little com-
pensating condensers on the side of the main
triple condenser. 'Thesc compensators are
not shown in the dingram.  When they are
properly trinmed, the set is ready to work.
Liverything else is fixed.

Technical Data

The value of 0.6-mf, indicated for C9
and C11, is obtained by connecting in paral-
lel the three 0.2-mif. condensers that make
the standard No. 806 condenser bank.

The dial-light is not shown in the schem-
atie circuit; where it connects is optional
with the construetor. If a 2.5-volt lamp is
used, it may be connceted ucross the fila-
ment supply for V3, V4. If the No. 1282
dial (which constitutes part of the standard
kit) is used, considerable leeway is permit-
ted in the choice of dial-lights; due to the
fact that the lamp socket of this dial is
cutirely insulated. For this reason it is
recommended that the dial-light be of G-
volt rating and connected acress the fila-
ment supply to V5, V6.

‘The mechanical arrangement of the parts
allows rapid assembly and casy wiring. The
sub-panel is a piece of
formed aluminum, aceur-
ately drilled with all
mounting and wire holes.
There is practically no wir-
ing on the wpper side of
the sub-panel, all the con-
nections heing made on the
conveniently aceessible un-
derside, as may be seen in
Fig. B. 'I'he hottom of the
cabinet supplied with the
“K-123" and “K-124" kits
is removable and  allows
ready aceess to the parts
for examination, trouble
shooting, ete.

Fig. C

A wiew of the “P. E. 6” as-
sembled in dts cabinet, showng
the space allottea for the com-
pact poteer pack. The receiver
conuections from the shiclded
coils to the scerecn-grid fubes
ete., are very direct, The place-
ment throughout is logical.
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The wiring is exceedingly simple, and will
present no difficulties to anyone who can
handle a soldering iron.  As the metal chas-
sis forms the ground and the “B—" side
of the circuit, many connections are made
by nmning the mounting serews right
through the soldering-ings or other terminals
on the instrinnents, and thus much wiring
is saved.

Details of Power Pack

The No. “K-111" power pack includes a
“No. 398" power transforiner PT, with five
secondary windings delivering the follow-
ing current and voltage: 51, 5 volt, 2 amps.:
52, 550 volts, center-tapped (275 volts on
each side), 60 ma.; 53, 2.5 volts, 7 amps.:
S+, 5 volts, 1 amp.; 85, 1!, volts, 4 amps.
(not used for this veceiver).

The condenser bank, “*No. 396,” contains
Ci12 (2 mf,, 400 volts D.C. rating) ; C13 and
CIt (3 mf, each, 300 volts D.C.); and C15,
Ci16 and C17 (1 mf. each, 300 volts D.C.)

The voltage divider is a “No. 960" re
sistor with the following values: R9, 4,000
ohms; R10, 3,600 chms; R11, 2,250 oluns:
R12, 2,800 ohins. Suflicient voltage and cur-
rent for operation of tvpe *#5 tuhes may
be obtained at the “B plus 220 V. tap by
connecting a vaviable resistor between Ch2
and the resistor net-work at the point
marked “NX," varying its value until the
desired results are ohtained.

A “No. 395 Jumbho” moedel, or double-
choke Chl, Cl2, is used in this receiver.

List of Parts for Receiver

One triple-gang condenser, .00035-mf., “No.
1708 (Cl. C2, C3):

One vernier dial, illmninated, “No. 1282”;

One “Volumgrad” variable resistor, 50,000
ohims, “No. 940 (1R2);

One set of plug-in coils, 200 to 550 melers
“No. 2357 (“245A,” antenna coil; “235B,”
R.I°. eoil; “2385C detector eoil) (1.1, 1.2,
L3);

Two screen-grid tube shiclds, “No. 2225,

One AF. transformer, 3t to 1 ratio, “No,
391" (T1);

One push-pull inpnt AF. transformer, “No.
300" (12);

One push-pull output
101" (T3);

A.F. coupler, “No.

One fixed condenser, .00025-mf. “No. 517
(C7);

One fixed condenser, .002-mf., “No. 64"
(C8);

Three by-pass condensers, each with three
seetions of 0.2-mf, “No. 806" (Ct, C5,
Ch):

Two by-pass condensers, 0.6-mf., “No. 806"
(Co, C11);

One by-pass condenser, 0.1-mf, “No. 808"
(C10);

One fixed resistor, 1,200 olns, “No. 956"
(R7):

One fixed resistor, 2,000 ohms, “No. 9587
(RR5)

One fixed resistor, 900 ohms and tapped at
150 ohms (shunt-connected for 225 ohms)
“No. 959" (R1):

One fixed resistor, 6,000 ohms, “No. 968"
(RR6);

One resistor, center-tapped, 20 ohms, “No.
3547 (R4):

One resistor, center-tapped, 50 olms, “No.
356" (RB):

One grid teak, 2 megs., “No. 756" (R3);
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The eireuit diagram of the Pilor P, E. 6" broadeast receiver,
for pusti-pull 714 operation.

Four UX-tvpe sockets, “No. 216" (for V5,
Ve, L2, 1.3);

Five UY-tvpe sockets, “No.
V2, Vi, Vi, L1);

Five binding posts, lettered “Ant.”, “Short
Ant”, “Gnd.”, “L. 8., and “L.. 8.7;

One knob switeh, “No. 487 (Sw);

One package of hardware (condenser mount-
ing brackets, wive, spaghetti, screws, nuts,
washers, lugs, and nine blunling post in-
sulators) ;

One metal front panel, 7 x 18 inches (in-
cluded only in “K-122" kit), “No. 787%;
or

One metal cabinet (supplied with “K-123"
and “K-124" Lits), “No. 2501";

One power pack (supplied only with K-12t
kit), “No. K-1117;

One aliminum sub-panel, 71, x 171 inches,
“No. 7887,

2177 (for V1,

THE FREED NEUTRALIZING KIT

T is the practice of the average Service

Man to carry a set of tools for neutraliz-
ing the various makes of radio sets with
which he comes in contact. A few of these
tools are available in hardware stores; but
most of them are special and obtainable
only from the makers of the various re-
ceivers.  Often the Serviee Man is called

Fig. 1

to service a sct for which he does not have
the required nentralizing tool; and it isn't
possible to ask the customer to wait until
one arrives from the factory., The result is
a miscellancous collection of manufactured
and home-constructed tools that may, or
may not, he correct for most sets.

To meet this demand for a tool which is
convenient to carry and use, and almost
universal in its applieation, the Service-
men’s Supply Co., Brooklyn Heights, N. Y.,
is now naking the “Universal Neutralizing
Kit No. 10" as designed by Dertram M.

at the left; the dotied square at the right eacloses the “K-1117 power pack, designed
Circuit wvalues and constants arc given in the text and list of parts.

Freed and pictured below.

It consists of two neutralizing “sticks”
which nest. The larger one has about the
sane diameter as a fountain pen, and may
Le clipped into the pocket.

The larger “stick”™ carries on its insu-
lating tube two neutralizing wrenches; th
smaller one has a neutralizing screwdriver
at one end and, at the other, a magnet for
picking vp and placing small iron screws.

This combination is so designed as to be
eftective for neutralizing and balancing al-
most every commercial radio receiver.

The pocket nentralizing
kit shown at the right is
made according to the
specifications of that wwell-
kiown  weriter ou  scroice
ing, Bertram M. Freed,
to it the udjusting wuts
of practically  all  sets.
The small rod nests into
the larger, zolich is car-
ried in the vest pocket
ke a pen: their size is
shown by the rule beside
them,

B R B R e

Review of Recent Radio Literature

Publishers and Manufacturers are invited to send their latest radio books. pamphlets, leaflets
and technical data to the office of Ravi0-CRAFT for review

B. B. C. YEAR BOOK far 1930, size 714 x

5 inches, 461 pages, price two shillings

(50c).

This latest edition of the well-known Dritish
Droadcasting Company’s Year Dook. as usual. con-
tains a profuse array of all sorts of radio informa-

ti.n.  Space does uot allow listing all the con-
tents: but we might sav that it includes all the
latest radio information of the vear. Then there

is a general section, containing all sorts of broad-
casting material. Of great interest to our readers
is the technical section, which contains a tremecndeus
amount of information on transmission and re-
ception, short-wave material. measuring instru
ments. technical broadcasting information. and spe-
cial articles.

In addition te that. there is a large amount
of technieal data. formulas. etc., and a techuical
dictionary pertaining to radio terminology.

A valuahle hook in all respects. (1. G)

LE SUPERHETERODYNE, by De Belles-
cize, published by Ftienne Chiron, Paris,
France. 61,” x 93,7, paper covers, dia-
grams, folding plates, 112 pages.

This small hook, written by a well-knewn Freuch

engineer. eals primarily with the fundamental
principle and evolution of the “super” circuit, and
the patent situation which has arisen with regard
to it. The popularity which this cirenit has en-
joyed, and still enjoys. in this country has pro-
duced many works on the snhject: one of the best.
to the reviewer's mind, being that of the late
R. E. Lacault. Iu this volume. M. de Dellescize
discusses the definitions and mathematics of the
superheterodyne in alout thirty pages: tiie remainder
of the book is devoted to the ennmeration of the
principal fundaméntal (French) patents, which are
reproduced in facsimile.
(8. G)

HAMMARLUND “HI Q-30° MANUAL,
published by Hannnarlund Mfg Co., New
York City. 67 x 97, 48 pp., rotegravure
insert, paper covers. DPrice 25 cents.
This hooktet is primarily devoted to the sub-

ject of custom building around the receiver cir-

cuit whose name it bears, Its first part takes
up this theme and the advantage of the cnstom-
built set, with its careful adjustments and its
flexihility to the requirements and tastes of the
sct owner. The second part deals with the sub-
ject of Land-pass tuning, which is increasing in
interest with the demand for higher amplifica-

tion with better selectivity and fidelity of re-
production. Apparatus and servicing are dis-
cussed in the latter pages. while the insert dea s
with tastefully designed and handsomely illus-
trated cabinets and conseles. now available for
the customer who demands that a fine receiver
be housed in a piece of furnmiture that will be
worthy of it.

THE ART AND SCIENCE OF THE
GRAMOPHONE, by Tlarry A. Gaydon.
Published by Dunlap & Co., Ltd, London,
Fngland. 43, x 71(%, 222 pages. Dia-
grams. Price 472 (£1.00).

Plain though its format is, this hook is a very
inmteresting and practical discussion of the prin-
ciples of acoustics and their application te record-
ing and repreducing sonnds. Such a chapter as
that devoted to the subject of the very numerous
styles of phonographic needles show the thorongh-
ness with which the anthor has gone into his suh-

ject. The style is easy and the anthor, unlike
most transatlantic enginers. has carefully avouled
mathematical treatment.  While the first part of

the book was written some years ago, considerable
(Coutinued on page 541)
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The A. C. Screen-Grid Pentode

The five-electrode tube which introduces revolutionary possibili-
ties into radio circuit design, with data as to its characteristics,
and suggestions as to circuits adapted for its employment

HE progress of tube development.
which has been rapid during the past

three vears, made anolher spurt re-

cently with the appearance of a new
Anerican “pentode,” or “five-clement” tnbe;
which was demonstrated in this city to
racdlio engineers late in January, and will,
it was then stated, be available on the
market about the time of the appearance
of this issue of Ranto-Cnarr,
This tube (unlike the British pentode,
whieh has heen used as a power tube only,
for the past two vears) is designed espe-
cially as a radio-frequency awmplifier, to
work into a tuned-plate impedanee; and is
adapted also for aundio-frequency amplifica-

Fig. A

At the right, the new pentode, showing
its cxternal appearance. The connection
to the additional, or “‘space-charge,” grid
is made through the binding post on the
tube base. At the Icft, a pentode broken
open to show its elements; the plate aud
sereen-agrid are sprcad out; the inncr elec
trodes in their usual position.

tion in suitable circuits. Its amplification
factor, as may he seen fronr the technical
data given below, is enormously high; ris-
ing to as much as 750, compared with the
420 of the 24 type, which it is intended to
replace; while its mutual conduetance may
be as high as 2,500, compared with 1,050 for
the "2+, ‘This operating characteristic is
gained by operating with 250 volts on the
plate, and 135 (positive) on the screen-
grid; while the space-charge grid (the new
element) carries 20 volts, positive,

It is well known that the older sereen-
grid tubes give two circuit options. One is
that of using the fourth or screen-grid ele-
ment as a capacity shield around the plate
(from whieh fact the tube was often called
a “shicld-grid” type), while the inner grid
serves the purpose of impressing the signal
input on the tube. In the other connec-
tion, the inner grid is used with a positive
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Plate-current curves of the “P-1"  pentode,

showing the cficct of difterent walues of weaa-

tive bias, applicd to the wmiddle or "‘contrel
grid,”” at different  plate  potentials.

charge to accelerate the flow of electrons
from the filament and break up the nega-
tive “space charge” which surrounded it
This “space-charge” hook-up is preferred
for andio mnplifieation,

In the new pentode (styied the “P-1" by
its manufacturer, the CeCo Mfg. Co.) both

We find

these advantages are obtainable.
in the tube the following:

The Five Electrodes

{1) A heater filamment, similar to that of
the ’2¢ type, drawing 1.75 amperes at 2.5
volts. 'I'his is electrically isolated from
the clectrodes or clements of the tuhe, and
connected to the “F” prongs of a UY-type
tube base.

(2) An clectron-emitter or ecathode,
heated by the filament as in the 2+ and
27 tubes, and connected to the “C” prong
of the tube.

(3) A “space-charge grid” surrounding
the cathode. This is connected, not to the
socket, but to a terminal at the side of the
Inhe base. To this a source of low, positive
potential is connected.

(4) A control-grid which, as in the 22
and 24 types, is connected to a metal cap
at the top of the hulb. This, by means of a
clip and lead, is connected to the signal
input.

(5) A screen-grid which, as in previous
tube tvpes, is connected to the “G” prong
of the tube base. UTpon this is impressed
a high positive voltage, somewhat lower
than that of the plate. 1t serves the pur-
pose of eliminating the capacitive effect be-
tween plate and eontrol-grid.

(6) A plate, whieh is similar to that of
the *24, and connected to the “P” prong of
the tube.

The tube itself, a view of whose elements
is given herewith, fits the standard UY tube
socket; it is 1 13/16 inches in diameter, and
514 inches high.

A Pentode Circuit

The eirenit diagram (Fig. 1) given here
shows two pentodes used for R.F. amplifica-
tion, following a band-pass filter; a third
R.F. stage might follow, or the two stages
feed into a standard detector.

‘The constants of the coils and tuning con-
denscrs are not given; this would depend
upon the design of the receiver. (Articles
dealing with hand sclectors have appeared,
and will appear, in Ramo-Crarr from time
to time.) The cathode resistors K1, pro-
ducing the control-grid bias, shonld be 150
to 160 ohms; the screen-grid resistors R2,
5,000 oluns; and the potentiometer R3, regu-
lating the voltage on these etements and
thereby scrving as a volume control, 25,000
ohms.  The by-pass condensers C1 (for
space-charge grid), C2 (for screen-grid),
C3 (for plate), and C4 (for cathode) may
be of the customary I-mf. value each; it
will be noted that the common side of the
unit shown is the cathode, or neutral point
of the tube, and not the ground. The R.F.
chokes L1 are also of standard value. With
the high degree of amplification obtained
by the pentode, the filter systemn shown is
most essential.

Characteristics

In Tig. 2, we illnstrate the effect of the
varions control-grid voltages upon the plate
current. The screen-grid voltage used is
180 and the space-charge voltage 10. Irre-
spective of the control-grid bias, it will be
seen, the plate-current curve rises abruptly
with the plate voltage until the latter
reaches about 180, and then flattens out.

The curve of the space-charge grid bias,
which is not reproduced here, is practically
a straight line, from 7 volts up, under stand-
ard operating conditions. While the increase
of this positive grid voltage results in a
higher mutnal conductance reading, it pro-
duces at the same time also a higher plate
current as well as a mueh higher grid cur-
rent and it is therefore desirable to limit
this voltage in the interests of longer tube
life.

A comparison of the -1 with the ’24 type
indicates a comparative R.F. gain 23 per
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cent. higher for the pentode in each stage.
This would amount {o 51 per cent. more gain
for two stages. With such amplification. it
is obvious that precaution ajainst grid over-
loading must be taken, especially in the de-
tector. The characteristies of the tube, with
a plate voltage of 250, and a control-grid
voltage of 1.5 (negative) are as follows:

Space-Charge (volts ). 10 20 10 20
Screen-Grid (volts +)..... 180 180 135 135
Amplification Factor ... 575 540 740 750

Plate Resistance
(thousamls of ohms)..... 285 180 380 300
Mutnal Conductance

(micronhos) 2000 3000 1930 2500
Milliamperes

Plate Current - 4.1 6.0 1.7 2.6

Screen-Grid Current ... 0.8 0.9 0.5 0.2

Space-Charge Current ... 3.0 10,0 5.0 12.0

The D.C. Pentodes

In view of the non-technical publicity
given the demonstration of the pentode, the
Radio Manufacturers Association has issued
a statement, conceding that “a given result
is possible with less tubes, using pentodes,”
but arguing that ‘it is unlikely that the eost
of a complete radio receiver would be any
less. The pentode is used more widely in
England, because of the greater popularity
of battery-operated portable sets and be-
cause patent licenses are based on the nun-
ber of tubes in the receiver. Reduction of
tubes has therefore been more important in
England, just as low-powered antomobiles
are more popular there on account of the
license taxes being based upon horsepower.”

The DBritish pentode, as we have stated
above, is a different type of tube, being a
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months, “something new in radio”

to be called new,

desired purpose.

previously-known amplifving tube,

in certain quarters.

of value.

EXPERIMENTERS will be rejoiced to know that, for the first time in many
has been developed.

The new tube, the Pentode, described in ghese columns, is revolutionary enough

It is true that in England, Pentodes have been used for some

time; but they are of a different construction and used for an entirely different pur-

pose (namely for audio-frequency output stages) never for radio-frequency.

Of importance is the fact that this new tube marks, probably, as great a revolu-
tion in radio as did the screen-grid a few vears ago.
new radio circuits will be developed; and since the sensitivity of this tube is vastly
greater than that of the screen-grid, fewer tubes will be required to accomplish the

We believe that the possibilities of the Pentode are greater than those of any

The radio professional and Service Man will, of course, welcome the opportunity
to familiarize himself with this new development, which will prove pof considerable
importance in commercial practice during the next few years.

As an interesting sidelight, it should be noted that (just as it did so many times
before when a new and important radio item came along) the short-sighted radio
trade at once ‘“pooh-poohs” the Pentode, and begins to oppose it.
and important tube will scrap older developments; and such progress is never liked

Such an important body as the Radio Manufacturers Association has taken great
pains to send out warnings to the trade that the ’entode is not new and will not prove
We do not share this view; time will tell who is right.

Entirely new combinations and

Naturally, a new

high-amplification power tube designed to
work ont of a low-voltage detector; just as
we have here power detectors to work into
a power tube without an intervening first
audio stage. ‘The Marconi “P1240,” a typ-
ical pentode with two-volt filmnent (British
and Continental tubes are standard at 2, 4
and 6 volts for storage battery operation)
has a maximum plate voltage of 150, and a

rated amplifieation factor of 100 with an
impedance of 50,000 ohms (measured nt 100
volts each on plate and sercen-grid)., It is
uscd to give power output from a battery-
operated set; while simpler tubes supplied
with power from the house-current are not
under such requirements of economy. 1t is
possible however, that the power pentode
will seon be introduced here.
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A Dband-pass filter circuit, suggested by the makers of the pentode, for development of the tube's

engincering  problem, so constants uare not

given.

As pentode circuits are developed for wse,

highest efficiency;
they weill

the filier design 43 a special

appcar in later dssucs of Rapio-Crarr.

The Possibilities of the Pentode

as in Germany we saw developed to an ac-
tual “guantity-production” stage (although
mostly by hand labor) the exceedingly in-
tricate and ingeniously constructed mehr-
faeh-rohr, of Dr. Sigimund Loewe, contain-
ing three, four, and sometinmes five complete
and distinet three-clement units mounted
upon a single stem, and all within a single
evaeuated bulb.

Such developients ahroad were economi-
cally necessary; bhecause of government
taxes, and the fact that few indeed can
afford the prices, for radio sets, which in

(Continued from page 499)

our country are considered exceedingly
cheap. We have not experienced the need
for such economy here.  But the advent of
pentades on a quantity basis will unques-
tionably speed the produetion of the cheaper
sets, intended for the more modest vadio
fan.

Opportunities for the Experimenter
Revolutionary claims for the pentode will
doubtless he anade. Our past experience
with the sereen-grid should render us can-
tious in accepling such assertions; at least
so far as the gencral public use of the tube

is concerned.  Unquestionably, many new
and ingenious hook-ups will be found ad-
vantageous: just as the case has proven so
richly during the past few months, with the
simpler screen-grid tube.

I'or, when it comes to the experimenter,
the possibilitics handed to him with a pair
of well-built  pentodes—and  all the con-
densers, transformers, chokes, potentionieters,
meters, and batteries which he can desire—
are bevond all computation. There lie, 1
promise vou, alluring paths, devious and
quite without end!
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What (s Detector Overload?

The idea of unlimited amplification in a radio receiver appeals to

many. A distinguished radio engineer points out here the limita-

tions of the detector, and the certainty of distortion when a radio-
frequency signal is amplified too highly.

E hear quite a lot nowadays abont

the matter of overloading tubes;

we want to know what is the un-

distorted power output of ampli-
fier tubes; we want to know what the bias
on the tubes happens to be, so that we may
know how great o signal we can hnpress
with safety on their input and so on.

We also hear quite a lot about overlond-
ing detectors as well as amplifiers—but here
we strike o snag; becanse the detector is
infinitely more complicated than the ampli-
ficr—not in its strueture, but in its opera-
tion. It is surprising how few investigators
have taken the trouble to look more seri-
ously into the detector and its operational
characteristics—yet  how many  can  speak
glibly and eopiously about detector overload,
the voltage output of the various detector
civenits,  the freguency-charaeteristie, and
what not.

At any rate, vegardless of how moch we
think we know about detectors, there is
still plenty to he learned about them. It
wias tor this reason—that plenty of vague
inforimation definite or
quantitative data—that the writer some time
ago undertook to study the variation of the
tube “‘parameters™ under the stress of sig-
nals of varions strength,  What happens to
the plate current of a tube when the signal
comes on; how does the grid bias of the
tube vary with signal strength?  How does
the detecting efficieney of the tube vary
with the strength of the signal?  1low?
Why? When: Where?

was available, not

Normal Detector Action

The results of this study are contained,
in part, in g paper published in the Pro-
ceedings of the [.1.1., for QOctober, 1929,
They will be here interpreted in o mwre
clementary fashion for the benefit ot the
vounger students of radio.

In the past a great deal of work has been

g T
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The simple detector civenit of the 27 type.
standard tn A.C. sets, is shoten above as Fig. 1.
e may analyse its input further wito the form
of Fig. 4. beloe, in wehich the grid-to-filament
vesistance is Rg aud the tube capacity is Ca.
The voltage actually impressed upon the tube,
thercfore, is e rather than E.

By SYLVAN HARRIS

R. HARRIS,
i radio editor and as a designer
of commercial receivers, here presents
the fruit of some technical researches,

well known as a

designed for the guidance of engi-
neers, in a form which will appeal
more to the Service Man and the ex-
perimenter who are trving to demon-
strate the combination of sensitivity
with quality,

done by investigntors of the theory of de-
tection: hut, wnfortunately, nearly all of
this work was confined to the studyv of the
etfects of wnall signals, of the order of fifty
willivolts or less, applied to the inpnt. The
signul was assumed to be soosmall that it
prclueed no appreciable effect on the plate
resistanee, the plate current, the grid volt-
age, v the other tube constants.

Actually, however, and espeeially in the
case ot the inore modern radio receivers, the
signal voltage applied to the input of the
detector is rarely less than 200 or 300 milli-
volts: so mueh is generally rveguived to
tnrnish  what we might eall “good room
voluine™ out of the loud speaker. lat us
comsider  first the grid-lealk  detector.  Qf
course Lhis is somewhat out of date to-day,
when we are using the “C” bias detector;
hat it is important that we know how the
former type of detector acts, as well as the
other.

We won't po into the theory of its opera-
tion,  You can read all abont thal in any
of the many text-honks available.  Desides,
it has heen printed tine and agnin in ridio
magazines. At any rate, we Lknow that,
whien a signal is applied to the input ot
the tube, there is a decrease of plate cur-
vent.  flow muceh does this plate enrrent
decrease?

Fig. 1 shows the cirenit of the detector.

A constant signal of fifty millivells  (.05-
valt) at radio frequency, was applied across
the input of the tube, and kept constant.
The grid-leak vesistance was varied, and
the current flowing in the grid circuil was
measured.  “Phe curve obtained by this is
marked ig in Fig. 2. This shows that, as
the grid-leak resistance was decreased, the
erid curvent inereased; at first slowly, then
were  vapidly until, when the grid leak
valne was sialler than about half a megohm,
the grid current increased to quite targe
vilues—as  lavge as fifty or a  hundred
nHeroam)eres.

Grid Leak Not Critical

The bias on the grid is equal to the grid-
lenk resistunee, multipfied by the current
through it.  So, performing this multiplica-
tion for various points on the ig curve, we
oblained the enrve marked Feo This is in-
teresting because it shows the grid bias of
the tube to be practically  constant, and
independent of the grid-leak resistanee; for
the curve Le is quite that.  In fact, there
is no serious change in Fe until the grid-
leak resistance is well under half a megohn.
This, of ecourse, does not intcrest us; be-
cause we would have a poor detector if we
were to use such a low grid leak.

These curves apply to the UY-227 tube.
The tube used was an “average” tube; so
we may siy that the usual operating prid
bias of the UY-227 tube used with grid
leak and condenser, and for small signals,
is about 0.9-volt.

The other curve in Fig, 2, marked Dip,
represents the rate of chunge of plate enr-
rent; that is. the amount the plate current
decreases when we apply the fifty-millivolt
signal.  I'his is of interest heeause it is a
measure ot the response of the detector to
a o osignal of eonstant modulation.  Notice
atso that this curve, Dip, is quite flat.  This
indieates that little is to be gained by using
large grid-leak resistunces.  When we usce
grid leaks lower than about one megohm,
we notice quite a «drop in the response: but
we see that there is very little, if anvthing,
wained by poing above two megohms,

Now all this is well enough tor the small
ignal: but how abont the large signal?
Suppose we let the pgrid leak remain at 2
megohms and the grid eomdenser at .00025-
mf, and gracually inerease the signal, malk-
ing the same measurcments as betfore. We
obtain the curves shown in Fig. 3. There
is no use disenssing the curves ahove abont
500 millivelts  (0.5-volt): bhecanse then the
etfeets only hecome mere manked.

Effect of Strong Signals
In Fig. 3 we see again the curves of grid
current (ig) and grid bias (Fe): but now
we notice that the grid hias increases with
the signal strength.  For very small signals
it is ahout 09-volt: whereas, for a signal

q\
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Farying the tuning of a tweak signal with the
Cperwier,”  see And  true  selectivity; but a
wmedivm signal is actwally sveaker on the point
of exvaet resonance, becuuse a grid current
flows. The strongest signal causes bad dis-
tortion in a “C"-bias amplifier.

of about 500 millivolts (half a volt), we sce
it is about 1.7 volts.

Now we all know that increasing the bias
of a tube increases its plate resistance. So
the plate resistance of the tube was mea-
sured for various values of grid bias, and
plotted as Rp in Fig. 3 according to the
signal strengths corresponding to the vari-
ont  grid-bias  voltages.  Innnediately we
know the effect on the quality; at least as
regards the output circuit of the detector.
An increase in RRp means a decrease in the
response of low audieo frequencies; in other
words, the greater the signal the poorer the
low-frequency response, at least as concerns
the output of the detector. Leus sce what
happens at the input. -

Since the grid circuit has current flowing
in it we know that its input impedance is
not infinite. The input cirenit of the grid-
leak detector may be represented as in Fig.
4. The resistance Ry represents the dynamsc
input resistance of the tube, through which
the grid current flows; and the condenser
Cg represents the capacity of the tube.
‘'Fhe other resistance and capacity are the
gridd leak and grid condenser. The gen-
crator E is supposed to be the audio-fre-
quency (or modulation) component of the
signal.  If we were to analyze this cirguit,
and consider the value of the voltage 13,
whieh is applied to the grid and eathode,
to he amplified in the tube, we would find—
even though we kept the generator voltage
constant and merely vavied the frequency—
that our signal wonld suffer a loss at the
higher frequencies.  In other words, the
high modulation-frequencies would bhe at-
tennated by the operation of the grid con-
denser and grid leak and by the input im-
pedance of the tube.

50, in the input of the tube, we have a
loss of high frequencies, even for very
small signals.  Bul there is another cffect,
which is that, because of the increase of the
dynamie input resistanee of the tube with
an increase of signal strength, the detection
fartor, shown in Fig. 3, decreases quite
vapidly.  (The detection factor is a mea-
sure of the efliciency of rectification of the
tube.) So you sce that our loss of high
frequencies at the jnput of the tube becomes
more serions as the sipnal strength hecomes
greater. Now let us siun up:

Broad Tuning Effects
With small signals, there is some attenua-
tion of the higher audio frequencies.  As
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the signal hecomes greater, we have a
greater toss in the high frequencies at the
input of the tube, and an increasing loss
in the low frequencies at the output of the
tube. At the same time we have a decrease
in the efliciency of the tube as a detector.

Let us sec what happens as we tune to a
very strong station. At first, as we turn
the dial around and approach the station,
the sigmal comes in weakly with fairly good
quality.  As we approach closer to the sta-
tion the signal beeomes louder and louder,
but we notice a change in the quality. First
we nolice the weakening of the low fre-
quencies as compared with the high fre-
(quencies,  Then, when we get quite close to
the exact tuning point on the dial, the higher
frequencies drop out, and our signal actu-
ally becomes weaker. This is because the
detection factor has deercased more rapidty
than the signal has inereased.  Then, as we
pass over the exact funing point, we find
that our response increnses, and the high
frequencies come back again.  Going still
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On a small signal, the change of grid-leak valwe
dircetly affects the grid current ig; but there
is little change in the effective grid bias Ec
or in the rate of change of plate current, Dip.

further around the dial, our signal becomes
weak again and our low frequencies return.

You will notice that there were two
“humps™ or points on the dial at which the
sigmal was loudest; this is due to overload-
ing the detector. We have no precise rule
when a detector of this type becomes over-
loaded, except to say that we must never let
the signal on the detector get so strong that
the detection factor has deereased faster
than the signal increased and thns hronght
into view the “donble hump.” ‘This donble-
lunnp affair not only gives us poor quality,
but it also makes the tuning seem very
broead,

These humps are quite similar to those
shown in Fig. 5, which were taken on a “C”-
hias deteetor, of the UY-227 type, Imt in a
different wav. A modulated signal was
picked up by a recciver which incorporated
a “C-hias  detector.  The audio voltage
across the loud-speaker terminals was rea-
sured.  (Instead of plotting the actual volt-
age applied to the input of the detector,
it was simpler to plot the sctting of the
vernier condenser in the tuned circuit. The
exact point of rvesoniance in ench ecase was
at 50 on the dial) ‘There are three cascs
shown—a curve for a fairly weak signal,
one for a signal of medinm strength and one
for a signal of great strenpgth. Thus we see
in the curves, respectively, one peak, two
peaks, and three peaks.

515

Comparing the middle curve with that on
the right, we sce that the stronger signal
made the two peaks of the mediun signal
nove farther apart and also introduced an-
other one, between the other two. The pealk
in the middle was caused by making the
signal so enormously strong that it caused
an actual increase of response, in spite of
the serious overloading of the tube. In
other words, it fairly “swamped” the set.

Signal vs. Grid Bias

The “C”-bias detector is supposed to oper-
ate without any flow of grid current in the
input eirevit.  You will notice in these
curves that, when there is more than one
peak, grid current flows (as shown helow)
and this grid current starts precisely at the
points where the peaks occur.  So the simple
role is, never let the signal applied to a
“C”-bias detector be greater than the bias
on the tube. To prove this, in the case of
the extremely strong signal, the grid-bias
voltage was inereased, and the broken curve
was obtained; which shows that the peaks
have disappeared. In other words, by stop-
ping the flow of grid current, the overload
on the tube was removed and the tube was
rendered capable of handling a greater
signal.

Now, to consider the eflect of the signal
strength on the quality.  In the ease of
the prid-leak detector we had a deerease
of plate eurrent and an increase of plate
resistance; in the case of the “C”-bins de-
tector we have an increase of plate current
and an apparent deerease of plate resistance.
So the answer is that, the stronger the sig-
nal (up to, but not beyond the overload
point, at which grid current flows) the better
is the reproduction of the low frequencics.
When we allow the signal to he so strong
that grid current flows, we “knock the qual-
ity all to picces;” because of the great num-
ber of harmonies introduced into the signal.
Furthermore, as vou can see by the curves
of Fig. 5, the apparent broadness of tuning
becomes quite bad.
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As the signal strength rises to high values, so
do grid lias Ee¢ and grid current ig; but cs-
peciatly the input (Rg) aund plate (Rp) re-
sistances.  The result is that the detector's
cfficicney falls off badlv, as shown in the Tigh-
est cnrvve. (In this graph, which like the others
is taken from the Proceedings of the I1.1R.L.
for October, the wvertical scales ore “loga-
rithmie."”)
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Modern Sound Projection

(PART IID

The third and last of a series of articles on synchronized sound
and pictures, from the standpoint of a practical projectionist. The
mechanism used and its operation are fully described.

T the present moment there is still
inuch controversy as to which s
superior; sound on film, or sound
on dise, Therve are many arguments,

both pro and con, that may he brought
forward on either side.  Consequently, the
industry is still divided on the point; with
the result that practically every modern
sound-picture booth is equipped for both,

Sound on Film

We will discuss first the sound on film.
Perhaps one of its greatest advantages lies
in the fact that the soumd is recorded on a
tiny band about one-cighth inch wide at
the side of the fihn and theretore mwust run
exaetly in synchronisin with the picture.

Sound on fihm also presents a greater pos-
sibility of high- and low-frequencey record-
ing, especially wheresthe new type of wide
film is employed; as the speed of the wide
filin is relatively faster in proportion to its
size.  The greater the recording surface
exposed per second, the widler is the pos-
sible band of frequencies.

The life of the film, however, is greatly
shortened in comparison  with  that  used
with sound on because of the fact
that the film becomes seratehed, oil-spat-
tered and spotted in not teo many trips
through the projector.  This results in the
distortion of the resultant sound; naturally,
every serateh or oil spot or bit of dust will
vary the light thrown into the photoclectric
cell, just as the photographed sound-varia-
tion bands do, 8o, ling before the actual
picture has been ruined by wenr and tear
in the projector, the sound track has beecome
totally unfit for further serviee and the filn
has to be disearded.

dises

By RICHARD CARMAN

Sound-pn-Film Amplifier

Sound on film also presents a problem
that is not present in the dise system.  The
tiny eleetric enrrent which is produced by
the photoctectric cell is so small that it
must be amplified, say two hundred times,
to bring it up to the value of the current
detivered by the eleetrical magnetie pick-up,
used on the dise; the current delivered from
the film or dise must be of the same value
when it reaches the fader.

This wmplifier must be constructed with
the greatest of care, and fed with the pur-
est diveet current. It is fitted just below
ancd in front of the projector head (see Fig.
A) and therefore the greatest of care must
be exercised to eliminate any possibility of
microphonie  noises, andio  feed-backs  or
strays of any kind.  Purc eurrent is re-
quired; heeause the slightest variation would
be magnificd many times in the sound re-
producers back of the sercen, with an obvi-
ous result,

Fig. E
The parts of the disc reproducer; compare
Fig. 3.
Sound Optical Trains
Fig. I shows the “*heart” of the sound on
fibnz the component parts so placed are
called an optical train. At the extreme

Fig. A
At the left. a film
pick-up  head  and

film sonud amplificr,
The  parts are: 1,
currciit meter.  for
the exciter  demp,
which Is monnted on
the lamp's howsing;
2, the ['li()f(ltfrt'frit
eell, the constriction
of which is dia-
grammed in Fig. 23
3. the houstna of the
film sonnd ampliticr:
4., filamcut current
moter for amplificr:
5. “atteanator  puoit
el wsed to cqualize
currcut  from  the
film pick-ups of both
machines.
At the right, the ar-
rangement of the cs-
seatial parts of the
film  driving  mechar
nism fu its rclation

te the film sound
pick-up, shown in
Fig. 1.

All illustrations by

courtesy of Bell

Telephone Labora-
tories,

A I, E. Txpe "4.A" disc reproducer. The
needle receptacle has beew removed from the
armature.

left is shown the exciter lamp, a bulb con-
taining a straight “linc” filament, which is
operated usually on a veltage of from six
to twelve, and draws a current of three to
cight mnperes, ‘

This filament lights to an exceptional hril-
lianey; and a photographic image of this
lighted filament is focused on the moving
il by the lens assembly just to the right
of the exciter lunp. This assembly, in the
Western  Fleetrie  equipment,  consists of
two small high-powered condenser lenses,
followed Difpan aperture or slit 3/16-inch
long and ffom .0012- to .0015-inch wide.
Bevond these are placed two of the finest
type “objective” lenses, which complete the
assemhly. At the extreme right is a line
representing  the  film, nm\'i’ng past  the
“sound aperture,”  This moving film, pass-
ing at a constant rate of speed, varies the
light in a° degree corresponding exactly to
the photographie sound variations which are
recorded on the dihne This varying light
now falls into the photoelectrie eell, which
correspondingly  varies the current passing
into the small amplifier beside it, and thus
the current to the fader and the main am-
plifiers.  The photocelectrie cell is a “light-
sensitive” device (sce Fig. 2) comprising
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a glass bulb from which rin twe leads or
connections;  one, connected to a  ring-
shaped clectrode in the center of the hulb,
called the anode, is always eonnected to
the positive side of the circuit. The other
leadd makes contact with the inner surface
of the bulb which has been silver-plated,
to form an electrical connection with the
light-sensitive material which is coated over
the silver.  This light-sensitive surface,
called the eathode or negative electrode, is
always connected to the negative side of the
circuit. A small portion of the bulb, on
one side, is left clear to serve as an opening
or *window” through which the light enters
the cell

The light-sensitive material is made of a
special compound  of potassium,  DBesides
this, the bulb contains a small amount of
“noble” gas, such as argon. When the light-
sensitive surface is not illuminated, this gas
is an effective non-conductor and no current
will pass in the circuit through the ecll
The instant that light enters the cell, how-
ever, these conditions change instantly; and
clectrons then flow from the sensitive sur-
face to the anode, attracted by the positive
voltage on the latter. The flow of elec-
trons, in itself, constitutes a very minute
electric current; but by the action of the
clectrons on the gas in the tube the flow of
current is considerably inereased.  The gas
becomes “ionized” (that is it breaks down
eleetrically) and is then a fairly good con-
ducter instead of an insulator. A current
therefore flows in the eireuit.

The light entering the ph#@lectric cell
increases the current flowing throngh it, in
ilireet proportion to the amount and varia-
tions of the light itself.

Fig. 3

Sound on Disc

The principal advantage of sound on disc
is that, so long as the print of fihn holds
together, it may still be used; while the
quality of the sound will remain perfect,
beeanse, as often as necessary, the record
may be replaced with a new one, The sep-
arvate recovd, nevertheless  entails  much
trouble that we do not have to contend with
in sound on film.  In ecase of a break or
damage to the film, the exact amount of
film must be replaced, cither by the picture,
or by black or opague filmy so that the
exact number of squares or pictures shall
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remain unchanged from the original length
and the film continue to match the record
and retain its synchronism.  This method
also entails all the necessary handling of the
dises, botlt in projection and in shipment.
Records will also *single-track”™ and jump
grooves, in case of defeets in the record or,
sometimes, in case of extreme or harsh
sound.  This necessitates a high degree of
skill and efficiencey on the part of the pro-
Jjectionist  to restore synchronism-—iu fact
which is seldom, if ever, appreciated by the
public.

Of course we must realize that syn-
chronization of sound with motion pictures
is actually in its infancy and, therefore, we
should not condemn any one systern of
recording or reproduction until time and
actiral  experience has proven conclusively
the superiority of one over the others.

The Electro-Magnetic Disc Pick-Up

The equipment necessary for sound on
dise, so far as the pick-up is concerned, is
very simple in comparison with the film
method.  The only equiprnent between the
clectromagnetic pick-up and the fader is
the scleetor switch,  The clectromagnetic
pick-up (see Fig. 3) consists fundamentally

HE “talkies” and their kindred

developments, all originating from
the application of radic engineering
methods to the moving-picture and the
phonograph industries, present a won-
derful opening to the radio technician.
The ambitious radio Service Man and
experimenter should not fail to read
every one of this series of articles on
Sound Projection which began in the
February issue of Ranio-Crarr

—Editor.

of a permanent magnet the ends of which
are placed against two ficld-pieces, aronnd
which are wound field eoils,  The coils are
pliced in series, and the remaining leads
furnish the outpnt of the reproducer. A.

w "

Fig. C
At the vialt, the Weste
crit Llectric " Universal”
basc, equipped for both
film and disec.  The fig-
wrcs indicate: 1, clee-
tromaguctic pick-up (sce
Figs, IV and E}; 2. dise
on its turnteble; 3, me-
chaiical fitter (sce Fig.
By 4, speed-control mo-
tor; 5. film-sprocket me-
chanical filtcr; 6, pro.

jector  head; 7, photo-
clectric cell compart-
ment; 8,  photoclectric

coll amplificr; 9, motor-
contrel box aud tuncd
circuit descrvibed in Part
2 of this scrices,
At the left, mechanisns
of the disc pick-up; 1,
scaled lhonsing containe
fng  “damping” oil; 2.
coter? 3, pormancnt
moguct ;. 4, maguectire-
tafuing  bars; 5, ficld-
picces  of magnets: 6,
ficld coils - 7, needle re-
weoptacle,  attached  to
armatire,

oyt

EXCITER
LamP PHOTO-
ELECTRIC
LENS
ASSEMBLY fitm  CELL

. e dd, g e
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€ Y T ARSI AT 19K,

SLIT OBJECTIVE
APERTURE LENSES =
CONDENSER
LENSES
Fig. 1
The optical train of the film sound pick-up;
compare also Fig, 1 on par- 520,
4

-+ -
Fig. 2

The photoelectric ccll or “electric eve™: 1, bulb;

2, silver: 3, potassium; 3, windote, 3, anode
ring.

steel armature is so placed between these
field-pieces, so that when the needle, to
which it is connected by a needle receptacle,
is vibrated hy the record groove variations
it will vary the voltage in the tiny field
coils.  This arrangement may be varied in
design and construction, the parts hermetice-
ally sealed and damped with oil; and other
vefinements of various kinds may be intro-
duneed; but the celeetrieal pick-up is basieally
the same as in any radio-phonograph,
The Mechanical Filter

The purpose of the mechanical filter is to

overcome any fluctnations or irregularities
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in the motion of the disc turntable or the
film-drive sound-sprocket. A separate filter
is used for each purpose; but both are built
upon the smne principle.  No matter how
nineh eave has been exercised in the design
and minufacture of the machinery, there is
a certain amount of fluttering or irregular
motion, due to the meshing of the gears, ete.
I'he mechanical filter is designed to over-
come this and deliver an absolutely even
flow of motion, taking up all the shocks,
fluttering and irregularvities. Fig. B is a
picture of & Western Electric mechanical
filter for the dise. At one side is the hous-
ing, containing the driving shaft which con-
nects the motor with the worm gear, part
of which is shown engaging the circular
gear. On the latter are mounted six springs
at three different points. The other ends
of these springs are eonnected to the turn-
table drive shaft by means of the triangular
part mounted in the center of these springs.
The turntable is rnounted directlv on this
shaft and the only eonnection to the driv-

The Methods of Sound Picture

HE electrical recording of sound re-
quires a  method  of transforming
sound vibrations inta  electrie enr-
rents; then the transmission, control
and  amplification of these currents, and
finally, & method of changing the electrical
energy inte anechanical energy, so that a
permanent record may be iinpressed on the
recording  mediuim—either by modulated
light on a sensitized film, or hy the move-
ment of a cutting stvlus in soft wax,
In a recording studio, the essential ap-
paratus eonsists of the microphone pick-ups

—

& 3
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Fig. B

Disc-type meckanical filter: 1, motor drive

shaft; 2, worm gear; 3, ring gear; 4, springs;

5, turntable drive shaft: 6, triangular connecting
Link.

By JOSEPH RILEY

on the stage, a mixer and volwue control,
anplifiers, recording nuchines, and a syn-
chroneus motor svstem for svnchronizing the
recorders with the cameras.

The stage on which recording is done is
constrneted purposely to exchude external
noises by covering the walls and ceiling with
sound-absorbing materials.

As in the broadeast studio, particular
care must be taken in plaeing the micro-
pliones, to record suecesstully the speech or
musi¢ ocenrring on the set.  However, it
often happens that the problem of locating

Fig. A

A sound-picture staff on the lot; the microphone hangs below the amplifier at the end of the boom.
The cameras wsed are larger and more complicated than the hand-operated type wused for silent pictures.

Courtesy United Artists.
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ing unit is through these springs. The
difterence hetween this filter and the film-
sprocket fitter is that the trinngular part
is connected, not to the turntable shaft,
but to a heavy flywheel firmly fixed to the
driving-fihn sound-sprocket.

In Figure C is shown the Western LElec-
tric universal base, upon whieh is monnted
everything necessarv for one machine to
project sound pictures. This machine, when
assembled, may he moved as one eomplete
unit; thus doing away with the alignment of
;arions parts, so conunon with many in-
stallations and with the carlier models of
Western EFleetrie sound apparatus.

The positions of the mechanical filters for
film wind dise is easily discerned; turntable,
reproducer unit and arnn, and  mwechanieal
filter are mounted in a suspension arrange-
ment of rnbber whieh absorbs any mechan-
ical vibration of the machine. 'The shaft
whieh connects the motor to the mechanical
filter is in two sections coupled by a rubber
hose as an additional buffer.

Recording

the micraphones is complicated by the con-
struction of the set, and by the necessity of
leeping 1I|‘ ont of view of the cameri
In such a ease the “inike” then may he hung
from the ceiling (as in Fig. B) or sns-
pended from the end of a long hwom (as in
Fig. A). The microphones nsed ave gen-
erallv of the condenser transmitting type:
this is, briefly, a condenser in which one of
the plates is a very thin, stretehed sheet of
duralumin, which may he set in inotion hy
the vibration of the sound waves. The cn-
pacity ot the microphone is thus varvied,
and a modulation is cansed in the electrical
cireuit to which the microphone is connected.

Camera hooths are constructed of sound-
progf materials to eliminate eamera and
motor noises, but have a clear glass window
in front for the camera to “shoot” through.
In Fig. B a sound-proof camera booth is
shown in an actual studio scene.

The Man Who Hears

The person responsible for the balance,
quality and volume of the recording is called
the “monitor man” His dniy, is first, to
place the microphones properly after de-
termining  the aeoustic conditions of the
set: and he must be, therefore, very familar
with the action being photographed. e
then sits in a bay window in the “monitor
reom” with a clear view of the stage and.
by means of special horns only, since his
room is insulated from the stage by sound-
proof walls, hears all sounds picked up from
the stage.

The centralized control for the whole sys-
tem is the “mixer table.” Here controls are
located for fading microphones in and out,
maintaining velume balance between several
microphones, and regulating total volwne;
also for operating communicating systems,
signal lights and relay-control switehes. The
monitor man in his room has a visual vol-

ume indicator, to help him keep the sound
1
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volunie range within the limite of the re-
cording system.  The amplifier room con-
tains the system amplifiers, monitor ampli-
ticrs and power-control pancls.

If the picture is to be released with the
sound recorded on film, the common prae-
tise is to operate two f(ilm recording mi-
chines for the permmanent film record, and
one wax recorder for “playhack™ purposes.
The use of the wax playback has proved
advantageons to the direetor and actors for
immediate judging of the dramatic effort

Fig. C
A “frame” of sound motions
picture  film, enlarged.  The
sound track at the left, beticcen
the sprocket holes and the pic-
ture, represents the sound fre-
quencics  recorded in synchro-
nism with the action, thowgh
ot ncecssarily on the identical
picee of film, beeause of the
distance scparating the optical
camera from the sowad record-
ing device, This may be com-
pared with the film on page 457
of the March issue of Raplo-
CraFT. Botl record svund fluc-
tuation by light and dark arecas,

but in diffcreat types of
patterns.

Courtesy R. C. A. Photophone,
In.

and the quality of the recorded seene, with-
out the necessity of waiting for the film or
wax record to be completed. The recording
rooms nsually contain two film and  two
disk recording machines, which are all
driven in synchronism with *c camera nio-
tors on the sct.
Record on Film

Perfect syvnehironism between the action
and the aeccompanying sound is inherent,
sinee the picture and sound record are made
in fixed relation on the sane picee of filn
Standard film is nsed, hut a small portion
of the width of the filmn one-tenth of an inch
wide is used for the sound track (Fig C
and see also page #5357 of Rapo-Cuarr for
Marell)  The sonnd vibrations are reeorded
in this track as alternate light and dark
lines of varving density. In the projector,
these lines serve as a wmeans for the repro-
duction of the original sound, accurately
synehronized with the action,

The vibrations of the air which consti-
tute sound are picked up by the diaphragm
of the microphone.  The vibrations of this
diaphvagm in turn give rise to feeble elee-
trical  oscillations, corresponding  in  fre-
queney and strength to the piteh and in-
tensity of the original sonnd.  These weak
ascillations are then awpliticd enormously
by four or five stages of vacumn-tube am-
plification.  The amplifier must have very
faithful characteristics; so that the ontpol
shall be an nndistorted copy of the input,
exeept that it is much greater in volume.
This pick-up amplification is similar to that
of the speech input system of o hroadeast
station, or of a public-address svsten.

The outymt of the amplifier is applied to
a speeinl vacnum glow tube called an “\eo”
light. This tube glows with blnish-white
light of its normal brightness when a uni-
form direet cnrrent of ten millinmperes is
passed throngh it.  When the sound-modu-
Iated output from the amplifier is also ap-
plicd to the tube, the glow is alternately
increased and partially extingnished; it fol-
lows the modulating eurrent in frequency,
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for it varies in intensity with that of the
current.  The action of this tube is some-
what similar to that of the neon lamp used
in television work.  The light  frem the
*Aco” lamp then shines through a slit and
optical system (as in Fig. 1) which brings
it to focus on the film, as a fine line run-
ning crosswise of the sound track,  Accord-
ing to the modulation applied to the *Aco™
light, there is produced in the developed
filnr a series of alternate light and dark lines
whose spacing and contrast depend on the

frequeney and intensity of the modnlated
current applied to the “Aeo” light, .\ low
note corresponds to a slow  frequeney of
soundd vibration, and resuits in a wider spae-
ing of lines on the filn. A high note, cor-
responding to rapid frequeney of sound vi-
brations, results in a close spacing of the
lines.  Relatively pure notes, such as those
from a whistle, give uniform alternate light
and dark lines; while the complex sounds
of speech and orchestra are recorded in
quite complicated patterns.
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A camera similar to those for making
silent pictures is nsed in the sound-on-film
method.  lHowever  certain modifications
are made to adapt it to recording sound and
picture sinultancously. It is provided with
a holder for the slit and “Aeo™ light, at a
point where the film moves uniformly, and
with & motor drive (Fig. 2); since it is not
possible to crank snwothly enough for sound
recording, especially at the speed of ninety
feet of film per minute. On the other hand,
the camera must he quiet, so that noise from
its operation shall net be picked up in the
microphones and recorded along with the
desired sound,

Sound on Wax

If the picture is to be released with the
sound recorded on dises, the vlectrieal im-
pulses, after coming  from the amplifiers,
are fed into the recording mechanism. The
wiax recording machine used in the Western
Illeetrie system consists  essentially of the
following parts: a motor drive; a reduction
gear, with a belt drive connected to the
lead serew which moves a recorder racdially
across the surface of the wax disk; and a
second reduction gear driving a turntable
on which the wax is placed.

Reecording is done with an clectrical re-
corder receiving its power from the system
amplifiers.  The eclectrical energy drives a
cutting stvlus, made of sapphire or ruby,
which must be sharp to insure a clean eut;
since any roughness in the walls of the
groove introduees extrancous noises into the
reproduced sound,  In “lateral” reeording,
which the Western FElectrie system  uses,
the vibrations are produced along a radius
of the dise record; so that the stylus cuts a
spiral  groove of  constant  depth,  about
0.0025-inch, but of varving width,

The lateral method of recording is used

Fig. B
RCf'ordl'n:y a talking picture at R. C. 4. Photophone's Gramerey studio, New York City, The arrow
foints to the microphone, Thie optical camcera is behind the screcn @& the loteer right: the white line
o the floor marks the arca of the picture. The sound is recorded in the sound-proof box at the
Toiecr dcft.
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ASSEMBLY BARREL FILM

=

Fig. 1
The system of recording seund on film may be
compared with that for reproducing it from
the film, shewn on page 517. The ALO light
flickers according to the awdio modulation of
its enrrent,

almost exclusively in sound picture work.
The original wax is a dise of metallic soap,
from thirteen to seventeen inches in dinn-
cter and about one inch in thickness. This
disc is first given a high polish, before heing
mounted horizontally on a turntable which

[nstalling

HEN the local house installed talkics,

I did quite a bit of the electrical and
mechanical work.  Numerous special proh-
lems arose, and it was usiadly necessary ta
consult an expert.  If the Service Man has
a knowledge of some of the problems, he is
in a position to make more money.

Sound on film is hardly practicahle for
small houses, becanse of its price and the
technical and mechanieal ditticulties.  How-
ever, there are several wmedinm-price ($1.000
to $2,000) outfits on the market.

There are two types of dise machines: the
first drives the projector, the second is

SCREEN

SCREEN

TO VOLUME CONTROLS

Fig. 2
Two arrangements of the reproducers tn a
theater; two horns mayv be separated by the
sereen, but it is better to pet four bebind a
porous ("sound”’) serecn.
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is driven at a uniform speed of approxi-
mately thirty revolutions per wminute (or
less than one-half the speed of the ordinary
phonograph). At the same time, the dise
is being synchronized with the film being
run through the cameras. On the ordinary
phonograph, the reproducer travels in play-
ing from the outer edge towards the center
of the record; but, in sound recording, the
stvlus is made to travel ontward from the
center of the disk at such a rate that it
cuts a spival having the piteh ot abont one
lindred turns per inch,

As mentionedt before, as soon as the wax
has been cut, it is desirable to play it at
once, in ovder to detect any flaws by the
play-back. This special reproducer is ex-
tremely Hght, so that it producees no appre-
ciuble wear on the comparatively soft wax
record. Then if the wax is pronounced sat-
isfactory, it is dusted with a fine conduct-
ing powder and clectroplated, thereby ereat-
ing a negative copy of the wax, called the
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~MICROPHONE SUSPENDED |
FRCM CEILING OUT OF
~Jee.® RANGE GF CAMERA.

raicl
PERFORMEB -~ AMPLIFIER

AEO ucm‘—l
Fig. 2

The set-up for a “talkic’ studio; the micro-

phone connccts through the amplifier with the

apparetus of Fig. 1, which is in the base of

the camera, and opcrates on the uncxposed
side of the synchronous film,

“imaster”™ record. By suceessive electroplat-
ing steps, duplicates of the *“miaster™ are
obtained.  These are known as “stampers,”
from which lLirge quantities of plaving rec-
ords may be pressed. By taking the proper
precautions  during  these proeesses, the
acoustical fidelity is preserved

“Talkies’ In a Small Town

By ROBERT HAVILAND

driven by the projector. The Vitaphone is
usually chasen to represent the first, and
some smaller outfit, such as the Mcllophone,
is taken for the sccond type. The first
sells for about $10,000 complete, and the
second for about $1,000.  There is some dif-
ference in tone, and much in amplifier
capacity.

The dise is a 16-inch record, turning at
about 33 173 R.P.M; the record tracks
from the center to the edge. The fikm runs
through the machine at the rate of 90 feet
per minute.  The main drive shaft turns at
90 RO

The auditorinim of the house heve is 65
x 22 x 11 feet; according to the rule below,
no acoustical  treatment  was  necessary.
However, the back wall was covered with
acounstical “Westfelt.,” Tt was found that
the sound was improved, with an andience
below the average, and that noise from the
projection room was reduced.

(‘The rule for determination of acoustical
treatment, given through the courtesy of
the Western Felt Works, is:

Find the total “effective audience” hy a
fornmika which adds to the average munmber
of persons in the hall on an ordinary night,
one for each ten square feet of tapestry,
seventeen feet of carpet, three capty up-
holstered chairs or 14 empty plain chairs,
This is to give the equivalent seund absorp-
tion of the contents of the theatre. The
acoustic felt absorbs as mueh sound as one
person, with 22 square feet of 14-ineh ma-

terial, or 12 square feet of Y-inch. The
“effective audienee,” thus found, is sub-

tricted from the quotient of the number of
cubic feet, in the auditorvium, divided by
150.  ‘The remainder is then multiplied by
12, to et the number of square fect of
Vo-inch  material  needed  to  equalize  the
acoustic conditions,)

A Saruson “PAM 17" was used for the
amplification; the house is small, so that
this model was found to give ample volume.
Bigger houses require a larger amplifier;
any manufacturer will supply data. It is

necessary to add input, output, and im-
pedance-matching  transforiners,  switehes
and faders to any sclf-contained amplifier.
A volume indicator is very helpful at all
times.

The turntalfies were located under the
lampliouses of cach machine; a larger motor

HORNS)

REWIND
TABLE
NON-SYNC.— "
Fig 1
Arrangement for the sound-oun-disc apparatus

of the booth as wired oy Mr. [aviland., [t
may be seen that compactness wds necessary.

or weighted turntable will reduce the
*flutter” ‘I'wisted leads were run from the
pick-ups to the fader, and from the fader
to the awmplificr. (Hlustrations of apparatus,
fully explaining all termns, are confuined in
the articles on Modern Sowud Projection,
which began in the February issue of Ramo-
Crarr—liditor.) It may not be neeessary
to shield these, but this reduces pick-up of
AC. lum from the supply line to the pro-
jeetor; LBX, with a flexible, braided cover,
is exceellent.

Low-priced faders cut off the frequencics
necessary for best reproduction.  Amplifiers
fall oft in amplifieation on the high and the
low frequeneies; if the output "impedance

(Continned on page 515)
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The Cooperative Radio Laboratory

More data on Mr. Grimes’

“Filter Feed-Back” circuit, which is

designed as an automatic regulator of regeneration in a radio-
frequency amplifier, to produce a practically level amplification

MPLIFICATION versus selectivity
is the latest problern with which
this Laboratory discussion is con-
cerned. There is apparent renewed
interest in pood distant radio reception, in
addition to good tone quality on the inme-
diate locals. For a while, real selectivity—
right throngh the nearby stations—seemed
to be on the wane; due, no doubt, to a
greater  interest on the part of experi-
menters in -the electrification of their old
bhattery sets.  Most of these eleetrified cir-
cuits have been confined to straightforward

curve throughout the band

By DAVID GRIMES

circuit arrangements which it ever fell to
my lot to devise was an automatic regen-
cration stunt nsed in one of the last battery-
operated  Inverse Duplex  circuits. This
was conceived through a fortunate combina-
tion of connections—largely the result of
luck. Some of vou will reeall that the
audie amplification in the Inverse Duplex
was fed back through the radio stages, and
that the R.F. tubes also acted as audio am-
plifiers.  Well, all that was needed to give
radio feed-back was to allow some of the
radie currents to filter back through the

["anT ~ REVERSED ~ NORMAL
1STR.F PHASE MO R F PHASE DETECTOR 187
4 24 ‘24 . AUDIO
0 i
— ™
8T
VARIABLE
.000 35-MF.
- ? ¥ ¥ = FILTER COND
180V 180V L ov _=120V. ,'{1
< <y
T 10,000 OHMS IMILLIKENRY . 000175 o
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Fig. 3

The constants of the "Filter Feed-Bock” system,
Its efficiency eurve is Fig. 4.

wnit of Fig. L

radio-frequeney arrangements, in order to
simplify the process as much as possible.
Now the next logical step is to improve on
these hook-ups, to obtain some real DX
performance again.

And this is possible, more than cver be-
fore, because the new A.C. tubes, especially
the '24 type, are nch better for radio-tre-
quency work than any combination of the
old battery tubes. Of couvse, certain eir-
cnit precautions are necessary ancd these are
most interesting to us in this present Lab-
oratory series. It was hrought ont, in the
Lust article, that as we increase the ampli-
fication we increase also the effective broad-
ness of tuning in a receiver, so lung as the
sanre number of tuning condensers is em-
pleved.  Such a praclice tends to bring our
loeals even nearcr to us; and we all know
the effect on selectivity when this is done.

Furthermore, many of the trick cireuits
lo obtain equal selectivity and equal ampli-
fication with the old battery tubes have not
as vet heen applicd to A.C. tubes: at least,
not so that the experitenter can proceed
with some assurance of success. Tt now re-
mnins for us to engage in this type of cir-
cuit development; and suggestions will be
in order from those of you who have already
delved inte this art,

Problems of Feed-Back
In the first place, one of the most sue-
eesstul equal-amplificalion, equal-selectivity

applicd to the scrcen-grid amplifier and detector

audio  ¢hannel—and hehold!  (The circuit
details of this Inverse Duplex are not given
here; for spaee does not permit and they
are really aside from the issue.)

But this antomatic feed-back has
constantly in my mind and. recently, I had
occasion to work it out with the new A.C
sereen-grid tubes.  The preliminary results
were most  encouraging and  the experi-
menters will e able, no doubt, to turther
improve the performance with a little effort.
Anyway, the long-wave amplification was
considerably boosted, yet with an increase

been

in sclectivity while the short-wave amplifica-
tion (around 200-250 meters) was not im-
paired and the circuit's selectivity was also
increased over the standard connection.

It would be well at this peint for you to
review the acticle in tast month’s issve.
There vou will find a full discussion of
“equal- .nnphi:mhun, cqual-selectivity”  cir-
enits,  (Of course, there really isn't any
such thing.) Most of the circuits are mere
approximations.  And this ‘s nothing against
them for even the poorest approximations
are better than the standard straight radio-
frequency circuits, which are notoriously
bid on amplification at the high wavelengths
around 500-550 meters. 'The approximation
which I wish to propose consists of a siniple
electrical filter feed-back eonnection, which
is applied to an otherwise simple straight
R.F. cirenit.  The arrangement is extremely
inexpensive and simple to construet. Per-
haps vou can apply it to vour present set
with but few changes.

Effect of Tubes Used

Fig. 1 shows a standard straight radio-
frequeney eircuit employing two stages of
screen-grid R, aplification.  For my par-
ticular purpose, a screen-grid detector was
also cniploved, and the associated circuits
herein deseribed will involve this type of
detection.  But don't let this discourage
vou; for the principle of automatic feed-
hack filter eireuits is fundamental, and it
can be applied to any system of radio-fre-
quency amplifieation and any type of de-
tection, It vou can but master the theory,
vou can apply it to your present set. It
is in this respect that the idea lends itself
to extensive experiment. Your results will
be awaited with interest, and several of the
most suceessful eirenits will be published in
this seetion. So go te it, with at least im-
proved reception as your reward.

The radio-frequency amplifieation curve
of the above cirenil is given in Fig. 21 it

T ANT
1sT RF 20 R.F DETECTOR LO5ME 18T
120T. 14 120T. 24 1207 L’Z*A .00025~MF | AUDIO
307 30T
1 1 g
= T =
/ “ 3R
8T AC. J_ [ We 2MEG. | IMEG.
— < 15,000 e '
— _l_OHMS s
j‘_"‘ 25MF, 0544F. 7 C i - 3
Lya000 —— o O
= OHMS VARIABLE ;
GROUND +70 V. +180 V. 4 MEG.
Fig. 1

An amplifier with "24 tubes in all stages, of areat efficiency up to about 400 meters, as showen in Fig.

2, and much betler than

‘27-txpe amplification.
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is peculiar (as will be scen by comparison
with the curves given last month) hot the
R.E. gain is practicatly wniform from 200
to 400 aneters.  This is most nnusual; but
it is no doubt due to the presence of the
screen-grid, whiclt prevents any  tendency
toward oscillation within the tube itself at
the lower wavelengths.  Fig. 2.\ shows this
same condition when an unshictded amplifier
tube, such as the 27, is used. There is a
tendency for the curve to rise rupidly at
2000 meters. ‘This is only one of the circnit
differences called for in the use of the new
tubes, It is obvious that a different filter
fecd-back circuit would he needed, in Fig,
2, from that of Fig, 2A. This leaves ample

=
TosGLLATION ]
POINT |

STANDARD 227
7 STRAIGHT R F
AMPLIFIER

R F AMPLIFICATION

200 00 400 500 f

WAVE LENGTH IN METERS f

L S — —
Fig. 2A

The ordinary R.F. amplificr rcaches oscillation
at the bottem of the bund, and loses cfliciency
all the way np.
room for original experiments on this cir-
cuit, by those who wish to apply it to

their present sets.

Now to proceed to the business at hand.
All forms of grid-suppressing resistances
should first be rewmoved from the circuit
These all cause losses, of one form or an-
other, whieh tend to raise havoe with the
seleetivity s particnlarly on the short waves
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hetween two and three lhindred eters.
Out with them! QOscillations  Oh yes, you
will prohably experience oseillation; hut this
wust he cured in an entirely  different
manner than by the insertion of “lossers.”
The next step is to remove turns on the
primary windings in the plate eircuits of the
several radio-frequeney tubes. The sae
number should be taken off each primary,
if possible; and he careful not to remove
too many, Try taking off one or two at a
time, and proceed until the set just barely
oscillates at 200 meters and not above this
point,

I know that this will reduce vour ampli-
fication still more at the long waves, but
proceed anyway; as we are to regain much
of this sacrifice throngh the feed-back action
and sonte seleetivity we will have in addi-
tion! The dotted lines in Figs, 2 and 2.4
represent  the point of oscillation, above
which the amplifiention ecannot be  raised
without experiencing trouble,  You see, by
Juggling the primary turns as  deseribed
above, we can Jjust reach this point at the
low wavelengths—no more, no less. It is
at this point that we have aximum ampli-
fication and mwaximunm selectivity.

The New Circuit

Now for the filter feed-back! It is hest
to take this feed-baek off in the plate of
the detector tube. 1t could bhe taken from
the plate of the last radio tnbe in the am-
plification chain; but some difficulty is en-
countered here in tuning ont near-by locals.
(This will be explained next month,) Fig
3 will give yon some idea of the method by
which this is accomplished. It will be noted
that a small .00035-10f. condenser C1 (pre-
ferably variable for experinental purposes)
las been inserted in series, on the ground
side, with the regular 0002510, plate block-
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The screen-grid tube is a better RF, amplificr
than carlicr txpes; but it weakens too on long
wares.
ing eondenser C. It is across this inserted
condenser that the feed-hack is taken, on
through to the beginning of the ILF. sys-
tenn or at any other convenient point de-

sired.

In addition to the potential condenser
(us the extra condenser is called because
it furnishes the feed-back R.F. voltage)
there is the low-wave choke I, and a scries

resistor R, of rather high value.  ‘These
three units combine to give feed-back on

the long waves, above 400 meters, and to
entirely  prevent  such  action below  this
peint,  The theory is rather simple. Where
the amplification is uniform and good, there
is no necd for any boosting effect, 1t is
only between the 400- and 550-meter ranges
that some eompensation is required.  Well,
the initial feed-back condenser Cl creates
more feed-back voltage on the long wavess
as it tends to cotmpletely by-pass to ground
the short-wave R.F. currents in the plate
circnit of the detector.  And conversely, the
feed-back voltage becomes appreciable on
the lower frequencies, longer waves above
400 1ucters.

. One Hundred Dollars
for a SLOGAN for

A few moments of
your spare time NOW may
bring you $100.00 in Gorp!

slogans.

W

known by its own slogan.

are well known.

slogans; such, for instance, as

as a permanent slogan of this magazine.

ONE ONLY.

the winner,

E want a catchy slogan for this magazine,
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 CARLOAD”: “GOOD
TO THE LAST DROP*; “SAY IT WITH FLOWERS,” etc.,
A number of magazines have already adopted
“Popular Mechanics,”
“WRITTEN SO YOU CAN UNDERSTAND IT." 3

We are offering $100.00 for a novel, as well as descriptive,

I catchy phrase which we shall use after the end of the contest

REMEMBER, THERE IS NOTHING TO BUY OR TO SELL!

You have an equal chance to win this prize, regardless of “)
| whether or not you are a subscriber. The contest is open to
all. Get your friends in on this and, if they give you sugges- 5

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,
It must be an original idea.
ence who you are or where you live, whether in this country
or not; anyone may compete in this contest and you may be

Look this magazine over carefully 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 scund more euphonious; but always
remember that i, is the idea which counts.
slogan, and the better it expresses the ideas for which this
magazine stands, the more likely are you to win the prize.

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

Slogans are

with @

It makes no differ- slogan.

contest,

Tbe cleverer the

96.98 Park Place

in GOLD

I@di‘?,;@ff\

Professional-Serviceman-Radiotrician

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 composc one in partnership with them,

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

“IT HOOKS UP THE RADIO MAN"

RULES FOR THE CONTEST

(1) The slogan contest is open to everyone except members of
the organization of RADIO-CRAFT and their families.
Each contestant may send in only one slogan; no more.
Slogans must be written legibly or typed on the special
coupon published on page 533 of this magazine.
not wish to cut the magazine, copy the coupon on a sheet of
paper exactly the same size as the coupon.)
or typewriter; penciled matter will not be considered.

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

In case of duplication of a slogan, the judges wilt award

the prize to the writer of the
in their opinion, gives the most logical reasons for the

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 publishers cannot enter into correspondence regarding this

Address all communications to:
Editor, Slogan Contest |
Care of RADIO-CRAFT

(If you do
Use only ink

est letter; the one which,

New York, N, Y. l
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Fig. 4
The Filter ““Feed-Bock” supports the cuwrve of
falling efficiency (compare scith Fig, 2 oppo-
site) wiile at the same time 1t holds the sclee-
tivity peak sharp.

The ditterential action is still further ang-
mented by the choke coil I, whieh diserim-
inntes against the short-wave feed-back still
further, if any short-wave voltage attempts
to find its way back through this cireuit.
The long waves pass throngh sueh a choke
with comparative ease.

The full explanation of the purpose of
the vesistor R involves somre rather delieate
questions of phase relationships, which are
not so easily disposed of. The faet remains
that such a resistance is desirable, and the
exact value of it was determined solely by
experiment. It is suflicient to say that the
feed-back through this path aids operation
at low  frequencies, and that the slight
amount that does get back on the higher
frequencies actnally opposes the R.F. gain
and, furthermore, permits the positive feed-
back action to take place more gradually.

Connections of Windings
It is further necessary to discuss the ques-
tion of phase in this feed-back considera-
tion. ‘Those of vou who have had experi-
ence, in the old regenerative davs, realize

RADIO-CRAFT

that a tickler coil has a detrimental effect
where it is conneeted in the reverse direc-
tion. ‘T'he same action is possible in this
filter cirenit; exeept that ecach of the pri-
naries of the succeeding ILI% coils really
constitntes a tickler.  This makes it ex-
tremely neeessary to obtain the correet con-
neetions on the coils.  Fortunately there is
some *rhyme and reason” to the procedure;
the phase conneetions should be “normal™ on
all the coils exeept that to which the fecd-
back cirenit is conncected; this should he
connected in the reverse fashion.  Fig 4
shows the eifect of the feed-baek filter eir-
cuit on the amplifieation and selectivity of
the standard R.F. enrve shown in Fig. 2.
Although the entire subject of “nermal®”
and “reversed” R.F'. phases has been pre-
vionsly discussed, it is so important in this
particular eircuit that T am sure that those

[ B+ "~ GND - GND.
B¥
PLATE GRID PLATE GRID
NORMAL PHASE REVERSED PHASE

Fig. 5
The ecoupler to which the rilter is attached must
have “reversed” coil connections, to fisuie
proper action,

who are familiar with it will permit this
small vepetition. Tig. 5 gives some idea of
the connections. It is first assnmed that
the primary and secondary eoils are wound
in the same direction of rotation. This is
generally  the case; for the same type of
winding machine is nsed in both c¢ases. 1If
this is the case, the plate of the preceding
tube is alwayvs connected to the end of the
primary which corresponds to the grid end
of the secondary when a normal phase con-
nection is desired; the reverse is true when
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a “reverse phase” is desired. DBoth of these
connections are shown in Fig. 5.

As a last resort and as a check on the
previous information, it is a shuople matter
to verify the aiding or oppesing feed-back
action by merely reversing the primary
winding to which the feed-back circnit is
connected.  The proper veverse phase should
aid the long-wave signals; while the im-
proper “novinal” phase will materially rednce
the already weak signals. Fig. 3 is intended
to nake this phase reversal in the actual
circuit clear,

Lxpevimental  results  obtained by our
readers with this arrangement will he wel-
conned.  Several new commercial sets for
the coniling vear lave incorporated some
such stunt; perhaps yvou can find a combina-
tion that will Ywat them. Another clue is
now given to aid vou in the work; it will
greatly  simplify matters if vou provide
some regencration control (radio-trequeney
wiin control), beeanse yvou may then employ
a filter design that is less eritieal.  Slight
oscillations, which would require almost end-
less experiment to iron out in the filter, may
he suppressed without sertous detriment by
the R.F. volume control. A variable “C”
bias, on the grid returns of the R.F. tubes,
is a very good way to accomplish this result.

And another thing which we almost for-
zot to mention! The R.F. filter-choke coil
design, fortunately, is rather casy to arrive
at by experiment.  Of counrse, for those who
have R.I. or even andio inductance hridges.,
the problem is still simpler.  For instance,
I may tell vou that the filter choke shonld
he about three millihenries, measured at
1,000 eveles.

The induetance of the ordinary secondary
cail in a R.F. transformer is abont 0.25-
millihenry; so the value of the filter eoil L
is about twelve times as great. This can
be roughly approximated by winding about
600 turns of No. 3 gange 8.5.C. enameled
wire on a ¥ -inch spool, in a rather careless
fashion.

A Couple of Hints for the Amateur
By WESLEY W. BROGAN (W3ARM AND W3AGU)

HOSI of the “ham” fraternity who have
centered into the matrimonial stage of
lite, and have heen blessed by the appear-
ance of the *second op.”, or “Sparks, Jr.”,
will—no doult—have Iving about the kitchen
several rubber nipples for baby’s hottle.
When these have served their nsefulness
in their ordinary scerviee, just take them
into The radio shack and introduce them
to a couple of Mucller “Universal™ 'Test
Clips, No. 4813, or an equivalent clip.

Fig. 1
The “ham” wweho is a proud parent will find a
use for discarded wipples, as shown. An “Old
Bach” must use his own diserction.

The next step is to ent a small hole in
the tip of the nipple and place it over the
test clip; after first fastening to the clip
aiy wire leads necessarve This results in
a neat and economieal insulated-clip.  (Fig.
1.)

The writer has a 2-animp. tungar charger
and, sinee this charging rate is too rapid
to permit the use of an automatie relay
(exeept the more expensive “foall-antomatice”
type), a simple switching arrangement was
devised so that full control of charging,
and current supply to the set, conld he oh-
tained.  ‘The circuit appears in these col-
umns.  (Fig. 2)

In this diagram is shown a four-pole,
double-throw switel.  The process of charg-
ing may be stopped at any time by put-
ting the switch in the neutral position.

Instead of the four-pole, cdouble-throw
switch, two D.P.D/T. switehes, fastened to-
gether with a tie-bar, may be used.

In one extreme position of the switeh,
the *A” hattery and “B” climinator are
connected to the set; in the other, the “A™

battery is changed from the set over to the
charger, and the “B” unit line connection
is broken and the line circunit closed through
the “A” charger.

BATTERY

Fig. 2

The cxpense of an automatic relay mavy be
saved by the wse of this simple and convenient
method of connection wwith a high-rate charger,
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The Radio Craftsman’s Own Page

This page is reserved for the readers of RADIO-CRAFT; we
shall be glad to hear what they are doing in the construction line—
especially when it contains the element of novelty

WE'RE GETTING BETTER
ELditor, Rap1o-CraFr:
I want to congratulate you on the hest magazine

published. I did not think much of the first one;
but now you are pntting out a rcal radio fan's
bogk. Keep the good work going and for the

love of Pete keep the fiction stories ont of Rapio-
Cra¥T. The Service Man's data sheets are great;
I would like to sec one on the Fada, especially
the “R-60." I am keeping a file of Rapto-Crart,
arrd don’t want to miss an issue.
B. F. Crawrorp,
1316 Northr St., Fliut, Mich.

(We welcome letters from ounr readers. even
though it is possible to print but a few: and we
thercfore reserve this page for those which con-
taitr information and experiences of practical bene-
fit to other readers. We acknowledge here, how-
ever, many bouguets and a brickhat or two which
we cannet find space to publish.—Editor.)

WHAT'S THE MATTER WITH
KANSAS?
Editor, Rapro-CrarT:

Will you please tcll me which is the best ground
for a radio set, a hot-water pipe or a cold-water
pipe?

Is it too far from Central Kansas to Europe to
pick up some of their stations with a short-wave
receiver? I have not sceu a letter from Kansas
on the Craftsman's page,

Ravmoxn McCowmn,
Stafford, Kdisas.

(We can only say that the value of a pipe as a
ground depends upon what the other emd of it is
attached to. Usually a eold-water pipe makes the
lowest-resistance ground; but that can only be
found out hy testing it.

Kansas is not too far from Europe to pick up
stations; even Australian is not. The distance in
niles is not so important as the ‘“‘skip distance”
zone and the location of the receiving station. \We
shall be glad to hear from any readers in Kansas
who have had good results; and so, no doubt, wil
Alr. McComb.—Editor.)

A GROUND ANTENNA
Editer, Rapio-Cuart:

It gives me great pleasure to prononnce your
magazine “wonderful;” I watch the stamds for
it every month.

I have a I'ilot “Wasp™ which is a go-getter: 1

have no outside aerial, Iat in the basement, 1
have three 4Yi-foot rods (J4-inch metal) driven
three feet into the ground. Along them 1 have

thirty feet of wire ruuning straight, then thirty fect
more, [-shaped, with an eight-foot lead-up. While
the snow (about five inches—we don't have much
as a rule, and this is the heaviest fall since 1918)
lay on the ground, I buried an old aerial wire in it
and connected it to the “Wasp' The reception
from it was surprisingly good that afterncon and
night.

C. 1. Bixcuawm,

Sanford & Day Irou Works,
Kuoxzille, Teuncssce.

SHHORT-WAVE DOPE
Lditor, Ramo-Crart:

1 recently received a letter from the Dritish East
African Proadeasting Company, 1ad., with verifica-
tion of reception of their station 71O, Nairohi,
Kenya. It is operating on 31.1 meters, 300 watts.
from 11 a. m. to 2:00 p. m., E. 8. T. daily and
Sundays. 1 have also verification from VRK2ME,
GSSW, TI, NRIL My set is a Junk Dox with
two stages of audio.

M. P. Nemitz,
Bar 286. Hampton, Jowa.

Editor, Rapio-Crakr:

The following information has heen received from
the radio Iaboratory of the Dutch government’s
telegraph and telephone service, A new ftrans-

mitter, PCV, with a power of 80 kw. has recently
been  tmished.  Hs tests should he heard in the
United States daily except Sunday from 3 to 9
p.m E. S0 T. on 16.82 meters for it has not yet
been  equipped  with  the directional aerial for
transmissivn  to  the Dutch East Indies. _\fter
p. m. it works on 383 meters. I'CK on 16.3
and 38.8 meters nmy also be heard. Telephone
communication  is  maintained hetween  Kootwijk,
Holland, and the independent, thongh associated,
stations at Dandoeng, Java, over 7,000 miles.
R. 1. Anpisox,
29 Armandine 5t.,
Boston 24, Mass.

Editor, Ran1o-CraFr:

Please give the Short-Wave Cluh credit for the
following:

G2GN on the S.8. Odympic nses French and
English on 18, 24, and 35 meters. The French
station  I'SBZ heard Ly Mr. Schroeder is the
Olympic’s I'rench phone connection on 19.5, 22 and
38.5 meters. The U. S, end is now W2XG.

The Lynghy station on 19.6 is OXY; the 14.5
Monte Grande statien is L.SH. CIRN is now
VEOUL and on 52 meters or close.

Leningrad, Russin, 3KAN, is on 36 meters from
4 to 6 a. m, Mondays, Tuesdays, Thuralays and
Fridays,

ArTnur J. GrEEx,
700 Alpha St

material covers it entirely. A filament switch,
sockets, a 7-leal cable and phtg, and binding posts
or jacks for antenna and speaker connections are
obvious. The shielded receiver is 9 x 12 x 7Y
inches,  Antenna connections are provided for a
long or short aerial. The peculiar arrangement of
the grid leaks promotes high sensitivity for distant
reception.
FeLix T. MoLero,
Chicf of the Metcorological Obscrvatorsy,
Puerto Madryn, Chubut, Argentina.

(Seior Molero's circuit wilk he of interest to
many experimenters.  The tubes used, however,
are of types not available in the United States;
the screen-grid tnbe works on four volts, like the
others with which it is in parallel. Some changes
will therefore be found necessary hy a canstructor
in the States. ‘The use, also, of an R.I°. choke
and by-pass condenser in the deiector plate lead
commends itseli,—Editor.)

HARMONICS ANNOYING
Editor, Rap1o-CraFr:

Mr, Schroeder speaks of interference w'¢h for-
cign stations Ly harmomics of long-wave stations;
of course the stations you want are most interfered
with.  Detween 49 and 52 meters there are at
least five harmonics; KAWKID and WIIT are steady
on this hand. There are several foreiguers near,
but not much chance of getting them. VRY is
badly interfered with by code and sometimes by

Klondyke, Ohio, harmonics from both amateurs and Dbroadcast sta-
B409 T2 B406
AR
|

i L9V
+ b e ady
[ —# 135V
y £490V
3 +45Y

L 3
[: E: 'i_._._.._rng!v

[ i [4 +A
= fal [ [ =A-B4C

The tuned-grid, tuncd-plate broadcast receiver of Scitor NMolero.

While the coil constants which he

used are _qn'z-cn beloe. the tubes emploved are of a European txpe: and the experimenter in the United
States may have to change their constants, as well as those of the filament civenrt.

AN UNUSUAL RECEIVER

Editor, Rap1o-CrarT:

My regards to an old radio pioneer. 1 enclase
the details of receiver which 1 have coustructed
to obtain selectivity with quality. hy means .of

the land-selection coupling illustrated.

The c¢oil L1 is wound in two halves of 34 turns
cach of Md-mm. (approximately 26 gange) D.C.C,
wire on a 2-inch tule, 3% inches long. DBetween
these, which are <eparated 7g-inch, L is wounl
with 7 turns of the same wire, spaced to occupy
173-inch.  This coil is mounted on lLirackets, and
carries ou another bracket the antenna compling
condenser C4,

L2 is womnd with 88 turns of the same wire on
a similar tube: over it. in the same (i- ction, and
separated from it hy a double laver . insnlating
paper. is L3, of 68 turus. The grid lead from
L2 to the leak and condenser is taken from the
same cnd of the coil as the plate lead of 1.3,
which isx connected to the rotor of the tuning
condenser C2,

The tuning condensers C1. C2, are .0005-mf.;
they are equipped with vernier dials; €3 is a
three-plate condenser of the neutralizing type; C4
a .00025-mf. fixed comdenser. The grid comlenser
is ,0002-mf., the grid leaks R2, R3, are Carbor-
undum, 5 and 7 megohms. R1 is a 30-ohin rheo-
stat; R4 a 2-ohm filament hallast. The andio
transformers are low-ratio and eof good quality.
The metat sul-panel may be of any non-magnetic,
low resistance metal; and a shicld of the same

tions. This is getting serious and something should
be done.

I should like to identify a French station on 16.5
meters heard mostly on Sumdays after 1 p. m.,
s, T

T have joined the Short-Wave Club; it is surely
worth the dollar a year. I have visited Mr, Green
several times and heard his receiving station, and
I am conviuced that there is no short-wave fan
in the country more qualified to give information
coliceruing these stations,

J. R, McALLISTER,
Struthers, Ohio.
inguiries as to whether
broadeast  transnvissions  heard by short-wave lis-
teners are harmonics.  If.they are not fowd in the
short-wave list, sec whether the frequency on which
they are heard is an exact nmltiple of their regular
broadeast assignment.  If so, a harmonic may le
suspected.  While several stations are authorized
to nse each of several waves for relay broadeasting,
a shert-wave transmission outside the lawful bamd
is almost surcly a harmonic. These are strongest
on odd multiples of the fundamental.—Editor.)

(\We have had several

CORRESPONDENTS WAMNTED

Fditor, Rap1o-Crart
I would like to exchange notes with other readers
and can give a helping hand to some in need of

(Continucd on page 543)
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SPECIAL

only one side of the paper.
Fuquiries can be answered by mail only cohen accompanied by 25 ecnts (stamps) for each separate question.
H'e cannot furnish blucprints or give comparisons of the merit of commercial products.
The reader asking the greatest number of interesting questions, theugh they may rol be all answered

NOTICE TO CORRESPONDENTS:

List cach question.

the same issue, weill find his name at the head of this department.

Highest for the current month: CARROLL TAAFE with five interesting questions.

TRUE SELECTIVITY—METERS—
MAJESTIC “90"

(50) Mr. Carroll Taaffe. Winter llaven, Fla.

(Q.) Why does a variable condenser, having a
maxinnnm capacity smaller than that for which
the associated tuning ceil is designed, reduce
the selectivity of stations on the broadcast hand?

{A.) The phenomenon to which you refer has
leen  misinterpreted It is the “apparent” or
ovbserved selectivity and not the actual or elec-
trical selectivity that has heen reduced. That
is, station interference is neot increased; but
there has Dheen an increasc in the allotment of
space to c¢ach station on the tuning dial, because
of the limiting of its upper range,

A very similar rvesult is obtained when the
variable condenser is tuned by a dial having
a built-in “vernier” attachment. There is no
difference in the selectivity, whether the ddial is
adjusted directly or by the vernier attachment;
although it is somewhat more couwvenient, in the
latter instance, to tune exactly to the desired
station. This simple comparison illustrates the
point very nicely; for *“apparemt”™ sclectivity is
obtained without changing cither 1he inductance
or capacity.

(Q.) What is, approximately, the internal re-
sistance of a Jewell 0-1-ma. mcter?

(A) The internal resistance of the average
milliammeter of this make and rating is 28 ohms.
Ilowever, this value may vary five percent, plus
or minus. Fach instrument is a hand-made unit,
and this causes slight variations which do not
noticeally ¢ffeet the scale readings. The exact
constants of all meters are individnally recorded

and may he obtained hy writing to the makers,
if special laboratery work should necessitaie the
duta.

NFORMATION

Ask us many questions as you like, but

please observe these rules:
Furnish sufficicat information, and drate a careful diagram when needed, to explain yornr meaning; use

RFT 1 RFT2 RFT3 -L
SA H i 8.4 4
LA —y
=
P S P S
GROUND) ¢ ( { [ (7 =——T |
4 < o 2 7 4
ce
: R
T 6 6 (21 :'—"‘6
AF E_+2 3 ~C4 +90v|
(Q51) The Crosley 5-38" tuned radio-frequency receiver, batiery model, at one time a very popular

receiver, obtained exceptional sensitivity by the wse of controlled vegeneralion.
through RFT2, instead of RFT3, as with most regenerative ¢ircuils.

Feed-back <cas obtained
Dotted lines indicate the grid

returns of carly-productiou models of the sct whevein a “C” battery twas not used.

¢(0.) Using a 0-1 milliammeter with resistors
of the proper valne in series as a voltmeter, will
1the accuracy of the meter be as good or Dbetter
than one of the high-grade standard voltineters?

(A) A\ voltmeter can be no lhetter than its
different parts and, if any part of the assembly,
e¢xclusive of the resistor, is of inferior design.
1he resulting instrument will be inferior te just
that extent. The usual good voltmcter, shorn of

its scries resistor, is simply a milliammeter with
a range of 0-10 ma.; precise voltmeters, designed

to read voltages in high-resistance circuits, and
known as “high-resistance voltmeters,” usually
consume only about 1 milliamp.

(1)) 1f available. plcase show ihe schematic
circuit of the Majestie “Maodel 90" chassis. Con
stants of the parts and the operating voltages
are ulso desired. 1llow is the velume contrelled?

(A) The schematic circuit of this receiver is
shown in these colnmns.

The constants are as follows: V1, V2, V3, V4,
V3, type '27 tubes; V6, V7, '45s; VB, 3-volt pilot

Ve SPEAKER, |
o T2 FIELD
() el
a = l !
-
SIS [But
», = PUY‘
1 =l /
oD ?‘/
v7
i L L 5
? -4
= | = ci
sA - l T
O——— | \ANTENN ___L_l! __I_ __l___l
c - TUNING = = =
P CONTROL z
L R4 RS2
GRCUND ]
o_]____ - +308 O+ 2.5V=0 +3030 ©
= oB o DET i a2 POWER ;:3;

(050)

the Service Man wonld find it difficuit te check one of the Majestic '90s.

Schewmatie civenit of the Majestic “Model 90" receiver chassis (its power pack wcas shown on page 428 of our last issie); without a diagram
* Several civenit innovations are to be noted; such as the variometer tuning

of L1, and the use of four tuned, newtralized K. I'. stages.
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lamp; R1, 75,000 ohms, variable (volume control);
12, adjustable resistor, 500 to 2500 ohms; R3, non-
inductive, center-tapped, 1.6 chms total; K4, 1800
chins (Lblue); R3, 35000 ohms (green); C6, .04
mif.; C10, .001-inf.; Cl1, .0001-mf.; C12, C13, Ci4,
C15, 0.5-mf.; C16, 1.0-mf. Chl, Ch2 and Chl are
R.F. chokes.

Volumme is controlled by varying the grid bias
of V1, V2, V3.

The voltage readings for this set should he as
follows: filaments of V1, V2, V3, V4, V5, 235; of
V6, V7, 2.45; plates of VI, V2, V3, V4, 130; of
V3, 270; of V6, V7, 250; grid Dbiases of V1, V2
V'3, 8§ volts; V4, 9 volts; V3, 30; V6 and V7. 50.
The plate current of V1, V2, V3 is 5.5 milliam.
peres; V4, 5 ma.; V5, 1 ma.; V6, V7, 32 ma. These
readings are exact only when the teceiver is
tuned to 530 kc., the volumme control is set at
maximum, and the line potential is 115 volts

R2 is secured to, and rotated by, the gang con-
denser shaft. It varies the grid bias of V1, V2
and V3 frem 9 to 32 volts. This serves aute-
matically 1o maintain even amplification through-
out the tuning range. (This equalizer should
have a resistance of 500 ohms at 530 kc., 1,500
ohms at 1,60 kc., and 2,500 ohms at 1,500 ke.)

The Type “9P6" power pack for this receiver
was shown in the schematic form on page 428
of the March, 1930, issue of Rapio-CraFr.

CROSLEY *5.38”

(51) Mr. Edward V. Secor. Babylon, N. Y.
(Q.) I would like to know if you could publish

a wiring diagram of the “Crosley 5-38" receiver.
This is a battery set and the one that is in for
repair has half of the wires tissing.

(A.) The schematic circuit desired is given
here. Note that sets of this model bearing serial
numbers below 800011 are wired as indicated by
the dotted lines {that is, without a “C" hias on
the R.F. tubes). It is seen that the “Crescendon”
feature of this receiver is the regenecration ob-
tained hy placing a deteetor plate coil in
variable inductive rclatien to the secondary S of
RFT2.

“A” BATTERY ELIMINATION
(52) Mr. Joseph McEvoy, Brooklyn, N. Y.

(Q.) I have a Phileo trickle charger and a
Kuprex replacement wunit, “Type A-110." Can 1
connect this coembination in such a way as to
make an "AY eliminator?

(A.) As this unit is designed to pass not more
than 0.8 amps., it cannet he used in an “A’ unit
requiring more than this amount of current. In
addition to this, filtering would be required.

REWIRING FOR SCREEN-GRID TURE

(51) Mr. H. Hayward. Ontario. Can.

() T have a six-tnbe neutrodync recciver.
the first stage of which is untuned. This set
tunes very broadly. Will results be improved

if the circuit is re-wired to include a screcn-grid
tube?

(A) It is impossible to give more than a
general answer to this question, withont further
infermation about the exact circuit of the eriginal
wiring.

An ordinary commercial eirenit appears in these
columns as A and. moditied, as B. In the latter
circuit are shown three recommended fixed by-

RFT4 v2

:
A

—
———
1

iy

(Q53.1) The first R.F. stage before rewiring
jor o sercen-grid tube. as shoton in the third
column.

5'5-6 (gas;v c-

pass condensers C3, C4, C5, each having 2
capacity of abont %4-mf.

Fixed condenser C1 is recommended as a means
of redueing the broadness of tuning which results
when the screen-grid tube is used. This con:
denser may ve of an adjustable type. if desired,
with a maximmn capacity of about 00025-mf.

A choke-coil input is unusual in necutralized
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circuits. Unless a regular R.F. transformer and
tuning condenser are substituted for CEHH, it
will not be possible te obtain maximum amplih-
cation throughout the tuning hand from the screen-
grid tube V1. shown in B. Unless the number
of turns in primary P2 is also increased two or

A Reference List of the Schematic
Circuits of

COMMERCIAL RECEIVERS

Which Have Appeared in Past Issues
of Ranio-CrarT
July, 192%

The Leutz “Seven Scas’ Console (Screen-
Grid), p. 21;
Silver-Marshall “No. 620" Speech Ampli-
fier, p. 38;
August, 1929
Amertran “Type 2-AP” Audio Amplifier,
[T 2 H
Amertran “Type 21-D Hi-Power Bex,”
P 84
September, 1929
“Age Type TRU” Receiver, p. 130;
October, 1929
Majestic '70-B Recciver Chassis, p. 154;
Stromberg-Carlson 641" and “642" (No. 1
Data Sheet), p. 156;

Temple Models “'8.60." “8-80,” 890" (No.
2 Data Sheet), p. 157;
Atwater Kent “Model 55"

Sheet), p. 158;
Edison “R4," "*RS5," and “C4" (No. 4 Data
Sheet), p. 159;
November, 1929
Awmrad “Type 7191 Power Unit for “Model
71007 set, p. 198;
Fresiman “Medel G,” p. 199;
Federal “Model K™ (No. 5 Data Sheet),
. 2085
Girebe  “Synchrophase 7" (No. 6 Data
Sheet), p. 209;
Magnavex “TRF-5" and “TRF-50" receiv-
ers, p. 220;
Atwater Kent “Model 12" p. 2223
December, 1929

(No. 3 Data

Stromberg-Carlson 635" and 636, p.
248;

Day-Fan Five “5044” (No. 7 Data Sheet).
» 250

Crosley *““Model 601" (No. 8 Data Sheet),
p. 231

Rlair TRF Receiver, p. 270;

Zenith “4R™ Receiver. p. 285;

January, 1930
Bremer-Tully  *7.70" and “7-71" (No. 9

Data Sheet), p. 298;

Steinite "30-A' and "102A" (No. 10 Data
Sheet, p. 299;

I"reshman " Model N,” p. 301;

Stromberg-Carlson  “'403"  and  *%403A"
PPower Pack, p. 302;
Fada “86-V" and "82-\W.) “ABC” Toewer

Unit, p. 303;

Federal "Ortho-Sunic”” receiver, p. 334,

February, 1930

Zenith 42" receiver, p. 368;

Brunswick 31" Coemhination Radie and
Fanatrope (No. 11 Data Sheet), p. 372;

Stewart-Warner “Series 900" (No. 12 Data
Sheet)., p. 373;

“Transitone”’ Model TR-106," p. 381;

Crosley “"RFL-90" Receiver, p. 396;

March, 1930

Majestic 916" Power Pack, p. 428;

Freshman “Q1>-165" Receiver, p. 4305

Sparton “Eyuasonne 931" and 301 D.C.”’
(No. 13 Data Sheet). p. 434,

Philco “Model 8" Receiver (No. 14 Data
Sheet), p. 435

“Transitone Model NR-109," p. H0;

“Telmaco"' P-1 Portable Reflex Set, p.
464.

Copies of any of these back numbers
are still available at 25 cents
each, postpaid

three times, and wound closcly over the filament
end of 2, it will not he possible to oltain very
satisfactory results from the use of a screen-grid
tuhe.
It is doubtful whether shielding will be needed.
R is a 30-ohim rheostat; it should be adjusied
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while a voltmeter VM is shunted across the fila-
ment, to indicate when a veoltage not exceeding
3.3 has been cbtained.

(Q.) Can an electric set be used on 25- or 60-
¢ycle supply, optionaliy? If not why not?

(A.) A radio set designed to be used with
60-cycle supply cannot, except by special design,
be used with 25-cycle current supply.

The 25-cvele supply changes polarity very slowly,
as compared to 60-cycle supply and the lower im-
pedance at this frequency permits a much greeter

Vi
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) A-OB- MO BIA$°B,.35
445V,
(Q53B) The cirenit of Fig. 534 maodified

for screen-grid operation. The job of "modern-
izing” is onc for an expericuced radio Mo

current flow in power transformer windings, which
canses them to heat to a high degree.  In fact, the
primary would probably burn out.

It is easier to filter properly G60-cycle current
than 25-cycle current. For the latter, it will he
necessary to double or triple the capacity valnes
of the units in the filter condenser hank; and per-
haps to increase the inductance of the choke coils.

A power transformer designed for 25-cycle sup-
ply must need to be substituted for the 60-cycle
transformer. 1f a current-regulating line ballast
is used, this nnst be changed for one having the
correct value.

OBSOLETE SETS—TELEVISORS

(54) Mr. W. 8. Datterson, 1’ecos, Tex,

(Q2.) I have an old-model 3-tube Tuska set
which is tuned with a varie-coupler and a vari-
able condenser, and an old-model Magnavox 2-
stage power amplifier and speaker. Will you
kindly give a good circuit whereby I can com-
bive and rewire these sets, to obtain a modern

S-tube A.C. operated set at the least possible
expense?
(A} It is not possible to make a “‘modern”

radie set and yet retain the
mention.

The A.F. transformers in the audio units have
a very considerable “‘peak,” which results in
considerable amplification of one hand of audio
notes to the exclusion of others. The vario-
coupler canuot very easily be matched to stand-
ard R.F. transformers. In a three<lial set, two
of the dial readings would matcl, while the third
dial, (controlling the variable condenser in shunt
with the vario-coupler) would not “‘track’ with
the other two.

The most satisfactory plan will he to follow
one of the numerous circuits that have appeared
in past issues of Rap1o-Crarr. Constructional
details for casily-made coils have been given;
and the exact constants, placement of parts, and
wiring procedure have DBeen clearly explained.

(0).) My father has a recent Stewart-\Warner
screen-grid model which is shown wired for tele-
vision. Kindly state what extra parts are needed
to enable the operator to “see,” and where they
may he obtained?

(A.) As explained in Data Sheet No. 12, which
appeared in the February issue of Rapio-CraFT,
the provision for television was in accord with
the 1hen projected transmissions on the Dhroad-
cast wavelengths. lowever, the only picture
transmission at the present time oceurs on the
lower wavelengths (as indicated in the *“List of
Sliort-Wave Stations™ which appears in each
issuec of this magazine) and to receive these a
“short-wave adapter,” or a ‘'short-wave receiver’
is required.

The elements of a television reproducer com-
prise (in addition to a suitable radio-frequency
tuning unit, detector and audio-frequency ampli-

(Continved on page 542)

instruments you
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pliter to ¥ of 5-prong tube and direet (o B
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—_ ALD P N
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tlon. Speclal price ... 0o L..net 9,50 SERVICE DEPARTMENT
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............................ each o.
SIBLS 3I ILS-311LS R—Xane Conpltn with mount-
ings for manufacturers. Prices on anplieation

9218—Adanter for ('u<hl1:llli£lg mlemnhonlc tubes in
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Broadcasting and
Servicing

(Cantinned from page 193)

sclectivity is laid to many sels that are as
near perfect as noney and brains can make
them, but they cannot do the impossible.

Less promisewous broadeasting and better
programs aind more statn separation yeems
to be the only salvation.

Regarding  the manufacturers'  policies
toward scrviee, I will say that the Stewart
Warner Corp. is very good about furnishing
information and lelp in servicing its re-
ceivers, and will send manuals, diagrams,
cele, to any Service Man who writes for
them and will state model numbers.

The Federal Radio Corporation is very
hard to gel any kind of service information
out of; 1 have a Federal “Model E.107

battery type that is not working pmpcﬂy'

and wanted a wiring diagram of same and a
battery hookup.

They sent a battery hookup of a “Model
15005 but it was not the one that went
with this model, for there were more wires
in the cable and the ecolor code was dif-
ferent.

I had to go ahead and fish ont the hookup
for myself; and the set does not worle very
well, becanse I have not the diagrams to
work from.

1 do not know of any solution lo this
problem, except for the executive stafi and
Service Department heads to keep hammer-
ing articles into the public through tieir
magazines until someone walkes up lo the
needs of the Service Man.

Greenleaf W, Pickard

(Continued from page 503)

propagation of radio waves, natural and
artificial, thongh less known to the public
than his earlier discoveries, has been most
lmportant in the progress of botl practice
and theory of radio,

In 1917, he was able to place at the dis-
posal of the government an imiproved an-
lenna system, which made possible  con-
sistent reception of radio communications
from Euvope in a trying time, when other
means failed,

Among the most interesting of his is-
coveries in later years have been those of
the singular distortion of radio wives, par-
ticularly of short wavelength, while pPuss=
ing through the atmosphere, and of the
definite infhuence of {he activity of the sun
upon radio reeeption. At present known to
radio engineers and amatenrs (to whon he
has always been an active ally) they are
less familiar to the rank and file of rudio
funs than his earlier work: but it is hard
to appraise too high the hmportance which
they will bear in a few vears, when the
ficlds of radio usefulness are extended to
an extent whose Jimits it will be unsafe to
prophesy.

Dr. Pickard’s services to radio have heen
recognized by those best qualified to jndge,
in his election to the presidency of the In-
stitute of Radio Engineers, and hv the
award to him in 1926 of {hat organijzation’s
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prepating an application for a patent covering yonr o pegu
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Strict Secrecy Preserved—
Write Me in Confidence

ANl communications, sketiches, drawings, etc., are
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proof files, which are accessible only to authorized
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and frankly. Tt is probable that T ean help you.
Highest references,  But, FIRST—clip the coupon
and get my free book. Do THAT right now.

No Charges for Information
on How to Proceed

The hooklet shown here eontains valuahle informa-
tion relaling 10 patent procedure that every ine
ventor should have.  And with it T will also senl
vou my “Reeord of Invention” ferm, an which vou
can sketeh yonr idea amd establish its date hefore
a witness.  Sueh evidence may mter prove valuable
to you. Simply mail the coupen and I will send
vou the hooklet and the “Record of Invention”
form. tozetlier with dotailed information on how
io proceed and the costs involved. Do this NOW,
No need to lose 2 minute's time.  The coupen will
bring vou complete information entirely without
charge or ohligut ion.

Clarence A. O'Brien
Regisrered Parent Attorney
Member of Bar of Supreme Court of the United
States; Court of Appeals, District of Columbia;
Supreme Court, District of Columbia; United
States Court of Claims.
Practice confined exclusively to Patents, Trade-
marks, and Copyrights

CLARENCE A. O'BRIEN
Registered Patent Attorney
8500 Seeurity Savings and Comm'l Bank Bidg.,
Washington, D. C.
g OF b
Svite 1106, Woolworth Bldg., New York City

T"lease send me Your free hook, “Tlow to Ohtain
o I*atent,”” and ¥our ‘‘Record of Imentlon’” form
witheut any cost or obligatlon on wy part.

NIMO eqprasenncpposesnsogsesscrneagesepenaaies
AdUress coqepqcesasurserrarsisestsinencsncanssees

(tmportant: Print or Write name clearly
and address naarest office)
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FILTERVOLT
Serviece
Model
will stop

those line noises
and clear up reception

THE New Service Model I. C. A. Filtervolt has been developed
expressly for the serviceman and the service industry. Em-
ploying single line filtering instead of double line type, it brings
to you the same high quality and effectiveness of the Senior Filter-
volt together with attractive new low price.

Service Filtervolt gives quick and complete relief from line noises
caused by vacuum cleaners, motors and generators nearby, switch-
ing of lights, etc,

Service Filtervolt may be plugged between current outlet and set
or between current outlet and the apparatus that is causing the
interference.

The dealer who guarantees his radio sales will avoid many a weary
service call if his men rely on Filtervolts to eliminate those sizzling,
crackling noises. Every serviceman should carry one.

Filtervolt Sr. ($15.00 list) is a heavy duty model and takes care of
almost any A.C. line noise. Filtervolt Jr. ($3.00 list) is designed
for use on small motors and minor noises. Buy from your dealer,
jobber, or direct from this office.

The Famous
RESISTOVOLT

is still sold in the thousands to protect both set
and tubes from the dangers of surging voltages.

It automatically protects A.C. tubes from blowouts caused by rising
voltages and overloading. Resistovolt also acts as a fuse in case of
a short circuit, thus protecting expensive set wiring as well as
tubes.

A cheap insurance and reliable protection. For the Service Depart-
ment it offers tube insurance for the electric set owner.

Send for latest I. C. A, Radio and Television Catalog

INSULINE CORP. of AMERICA

78-80 CORTLANDT STREET NEW YORK, N. Y.
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medal of honor. The roll of scientific soci-
ctivs of which he is a member is long and
formidable; it may only be added here that
he has been chosen in recent years o re-
search associate of the Carnegie Institu-
tion, in cooperation with which he is pur-
suing his studies,  Tle is the holder of over
a hundred patents, American and  foreign,
on cleetrical and radwe inventions.

New Developments
in Beam Radio

(Continved from page 502)

with greater magnitude; and, at a point di-
rectly over the field, they stopped vibrating
for an instant. Ile¢ snapped a sensitive stop-
wateh in order to calenlate his distance; flew
to i point about two miles beyond the field,
reversed, and leveled off for a perfect Tand-
ing. A beacon marker indicated when he
was over the edge of the field

The new beacon, developed especially for
the tests, is a one-kilowatt transmitter, send-
ing out a direetive signal in two directions.
Instructions of changes in wind direction
were transmitted over a short-wave radio-

phone.
While installation of radio equipment on
aireraft has been mainly  for receiving, a

munber of transport concerns have devel-
oped and installed transmitting apparatus
tor this purpose.  Notable among these is
the Pan-Aweriean Nirways, Ine, who have
inaugurated passenger service from Miami,
Fla, to all of the major West Indian cities.
All of this company’s planes are equipped
with specially-designed shovt-wave telegraph
and telephone transmitters,

The demand for Service Men and repair
forees for this type of radio-aviation equip-
nment is an inereasing one, and wide-awake
radio men who have kept abreast of prog-
ress are finding opportunities in this service.

Special land stations have been erected
at points along the air routes, and main-
tain constant communication with all plances
from the time they take off antil they make
a suecessful inding,  Becanse of the im-
practicability of creeting radio-beacon sta-
tions on water, engincers have developed a
direction-finding  svstem which enables the
flvers to maintain an acenrate course. Two
fand stations maintain constant contact with
the plane while it is en ronte. Its position
is constantly recorded. and checked between
the two stations; and, as the pilot veers
from one side of his course to another, he is
notificd by the land station of his exact posi-
tion, and ordered to change his route if it
is found he has deviated, By this method
the planes are enabled te maintain a straight
conrse over the sea.

Apparatus on these planes is of 100-watt
rating. operating on wavelengths between
109 and 133 meters. These sets are adapt-
able to cither telephone or telegraph.

BRITISH TELEVISION BROADCASTS
ELEVISION transmissions on the Baird
system have recently been made from

the new Brookman’s Park broadeast station

in London, England. This “London No. 27

station, which operates on 261.3 meters, 30

kilowatts, sends out the image signals from

% to 7:30 p. m., Mondays and Thursdays. Tt

is said that they have heen successfully

picked up in Germany.
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Short-Wave Adarters

(Continved from page 507)

A word about radio-frequeney aniplifica-
tion on short waves: the only truly efiective
way, ns vet, is the super-helerodyne method.
The use of a screen-grid tube, untuned at
the input, gives a very small gain, perhaps
two at its best. A stage of tuned screen-
grid, on  wavelengths around 20 to 30
meters, might show a gain of five or six if
everyvthing is vright.  While the use of
tuned R.F. is not 1o be disconraged, its
use complieates apparatus already too com-
plicated (for some people) enough to offset
its present advantages. Screen-grid tubes,
with  their  theoretical amplifieation,  will
cive all the sensitivity that will ever be
nsable for radio reception; bul at the pres-
ent time this theorétieal amplification has
never heen anywhere ncar atlained prae-
tically. If it were. a set using only one
sereen-grid RL.F. tube should at least equal
other scts using three R.F. stages; whereas,
as a matler of fact, the ordinary lavinan
cannot tell the difference between sets using
three screen-grid R.F. and one with three
ordinary R.I%. tubes.

What applies to regular receivers, applies
also to short-wave adapters, und the writer
has correspondence from ordinary layvmen
who state that even wmore consistent results
are oblainable with an adapter using de-
tector oniy, than with one using screen-
grid R.P.

On the other hand, what is needed most
on short waves is high-gain andio frequency;
for any signal which cannot be properly re-
ceived and amplified from a delector with-
out R anplifieation, is swinging badly
or submerged  below  the noise Jevel.
Standard audio amplification, wvsing three
stages, results in apain of five to ten per
stages which weans that the weakest signal
cean he hrought up to speaker volume, with-
out the unnecessary amplification of un-
wanted noises that ave psually brought into
the detector by R.F. amplification.  And,
again, adding one slage of andio will give a
positive gain of from five to ten without
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"ELECTRICAL OPPORTUNITIES”

B

| A full knowledge of electricity, as
taught in the New York Elee-
trical - School, makes you inde-
pendent, gives you your choice of
cither a BIG PAY job with one
of the world-famous electrical
companics, or a business of your
own. ELECTRICITY is also a

| stepping-stone to Aviation, Auto-
mobile Engincering and other
highly paid professions.

AUTOMOTIVE .
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ENGINEERING g]')

Ilere at the New York Electrical Schoo!
vou learn, not by correspondence, but by
ACTUAL PRACTICE on full-size stand-
ard equipment. NO BOOKS used. Indi-
vidual instruction—vou can start any day.
This School owns and occupies two sevens
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

complication; whereas one stage of LT l
with its complication in tuning, extra coils,
cte, can give only from two to six—and
thut is questionable.

This big G4-page booklet gives full information about the New York
Electrical School courses and pictures of the equipment available for
your personal use. Send for it TODAY. It's free.

ALL IN THE DAY'S WORK
Wl". have heard of the engincer who

“held her nozzle against the banlk, till
the last sonl was ashore”; of the youthful
Hollander who kept out the North Sea with

MAIL TODAY
The New York Electrical School
21 West 17th Street, New York

Please send me FREE your 64-page hooklet.
this request puts me under no obligation.

It is understood that

NaMe yowdimmbobieborwrmwmiol i

his finger till help arrvived; and many other
heroic warthies.  Among the manber Nk
fairly be listed a radio man, who closed
through himself the circuit which was link-
ing two nations in a peace broadeast.
While the welcoming speech of  King
George Vo te the international delegates at
London wis being rebroadeast, splice in
a temporarvy lead in the control room of the
Columbia Broadeasting Company at New
York was snapped, cutting off the 220-volt
AC. supply from the speech amplifier. 'I'he
chief eontrol operator, Harold Vivian, seized
the two ends, receiving the shock, and helbd
the wires together for several minutes so
that the program could go out uninterrnp-
tedly. Ilis fingers were burned by the first
contact; but the broadeast earvied on.

]

| To New Readers
I A few copies of the July,
August, September, October,
November, December, Janu-
ary, FFebruary and March is-
sues of

RADIO-CRAFT

price of 25¢ each. Send stamps,
cash or money order to:

Rap10-CRAFT

98 Park Place New York

can still be had at the regular |

PATENTS
TRADE-MARKS

DO_NOT LOSE YOUR PIGHTS
TO PATENT PROTECTION
Before disclosing vour inwentian to
anyone send fer blank form “FEvi-
bENCE_oF Coxceprion” to be signed

and witnessed.

LANCASTER, ALLWINE & ROMMEL
(Registered Patent Attnrreys)

475 Ouray Bldg., washingten, D, €.
Ortginators of forms **Evidence of Conception”
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Leaves from Service Men’s Notebooks

(Continued from page 491)

satisfy this wish the author suggests
the following. ‘The illustration (Fig 9)
shows how a .004 nf. condenser is placed
across the plates of the output tubes in
series with a switch, in an Atwater Kent
model.

This gives the listener a choice of tone.

IMPROVING OLD SETS
By Paul McDooald

ERT is a suggestion to those servicing
H old-model sets, whose tone quality is
not of the hest. The system desceribed is
very seldom used by Serviee Men. vet it

transformer ndings.

Many service men will find this arrangement  has many features to recomend it. It is
| = ST s
| o 128 :
| p— Fig. 10
'; | The change shown is recom-
| s zs-usa OuTPUT || mended with older sets using
i C I transformer conpling which are
f 135+ readily and incrpensively con
i verted to a more modern sys.
= w-904]| 'em.  The plate current, it swill
_47 Ll ae e |l be seen, is climinated from the
s

a method of appeasing a dissatisfied ens-
tomer.

The tuning on a Majestic receiver can he
sharpened somewhat, by adjusting the last
radio-frequency neutralizing condenser un-
til the set is slightly out of balance. Be
sure and tune to n very weak station. and
adjust until there is a slight hissing sound
when the station is passed on the tuning
dial.

the so-called Clough, or resonated-primary,
nwthod.

The only additional parts needed are two
0.25-megohim resistors, rated at 3 watts (1,
112) and two small tixed condensers (C2,
C1) of a value somewhere between .006- and
0.25-mf, The method of procedure is as
follows:

Breale conneetions between the plate of
the deteetor and the plate post of the A.F.

April, 1930

Randolph 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 8250 up—
with Bath 83.50 up,

ECHICAGO

| If you are a service man, profes-
sional or radiotrician, yvou should

receive Rap10-Crart each month.
Turn to page 530 of this issue und

l read the special offer to those who

are actively engaged in radio.

EVERY
SERVICE MAN
SHOULD OWN
THIS BOOK!

S. GERNSBACK’S
RADIO ENCYCLOPEDIA

The First Real Radio Encyclopedia Ever Published

Regular Price

$2.00

Our

49
Special Price $1

(1930 Definitions)
FULLY ILLUSTRATED
Size 9 x 12 in.
Over One Inch Thick
168 Pages

Written in Plain English

— P — _

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-
CYCILLOP’EDIA is rthe only standard
work ever published in America at-
tempting to classifv alphabetically the
countless waords used in the highly
specialized science of RADIO. The
ENCYCLOPEDIA is written in plain
English so that evervbodv can under-
stand the definitions and descriptions.

No expense has hicen spared. cover-
ing over two years in compilation, to
make it w orth\ a place in vour library.

It is published in one volume— 168
pages—size 9 x 12 inches, over an
imch thick and nicely accommodates
the beautiful illustrations and the
large. easv-to-read tvpe.

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.

classificd cross index designed to bring
together radio references under. one l

1

scribed by word and picture and every
part and apparatus used in Radio is
explained and made understandable by
means of photographs and drawings.

marbled ]
sheets, with the title stamiped in gold.

The bool contains as a supplement a

1ieading having relations in common.
All circuits new and old are de-

The volume is printed upon fine
yaper—bound i full black Keratol.
paper fly leaves and end

SEND NO MONEY

Just Pay Postman l
(Canada or Foreign send Check or

Money Osrder for 31.75)

ISKOR PRESS, Inc., R-4
286 Fifth Avenue,
New York, N. Y.

Send me one copy of Sidney Gerns-
back’s First Radio Encyclopedia in one
volume as advertised. 1 will pay post-
man $1.49 plus postage on delivery.

Address .

Town and State............ TN T

Name ....
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transformer. Conneet one end of a ve- |
sistor (H1) to tlhwe plate of the tube, and |
the other end to the proper "B tap of
the battery or power unit.  Conneet a con- |
denser (C2) between the tube plate and
the "P* post of the transformer.  Put a
jumper (1) hetween the =P post and the
“F—" post of the transtormer, breaking
the cannection hetween the Iatter and the
negative filament cirvenit.  The “B-7 post
of the transforier is then led to “C—4155"
while the G post remains connecled to
the grid of the following tube.

‘The procedure is then repeated with the
first andio tube and second andio trans-
former.  In a receiver using an "01A in the
last stagre, a 12 should be substituted,
with higher “B* ane *C” voltnges, as shown
in lVig. 10

T'o those who are not familinr with this
systen, it may be well to say that it is not
resistance coupling, and dees not cut down
the gain hut instead increases ity without
introducing distortion.*

If this method is used with a set employ-
ing n "B power supply, it may be neces-
sary to use a filter in the detector plate |
lead. This consists of a 25,000-olun resistor
3 and a I-mf. condenser €G3, Fhe resistor
is placed in series with the quarter-megohm
resistor R, previousty mentioned; and the
conneetion belween them s by-puassed to
“B—" through the condenser,

It may be neeessary to inerease the de-
tector voltage, particularty in a regenerative
cireuit, from 221, to 45 or 90 (or even 135)
volts,  This is necessavy hecause of the
voltage drop through the high resistance.

After these changes, the amplifier will
equal, if not surpass, many of the more
modern designs. whose low-note reproduc-
tion is highly praised.  Another feature
attractive to those with a bit of the heather |
in theiv ancestral nmuke-up—*"tis verra eco-
nomical™—and permits one to retain his Kilts |
with dignity.

" Those who question this statement are referred
to that valuahle work. fohn F. Nider’s '“Mathe-
matics of Radie.”-—I" MID.)

PLANE—TO SHORE—TO SHIP
ON’ December 22 last, telephone eonver-

satien  between the airplane “fiving
laboratory® of the Bell Telephone Fubora-
tories, above New York Cityv, and the 8.S.
Leviathan at sea, seven hundred miles ont,
wis demonstrated to the press. The in-
termediary radio station was the Whippany
experiniental transmitter und receiver of the
Bell systenn, which relayved the plane's sig-
nals  to W(OH), Deal Beach: whieh then
handled them inst as it does regular com-
mereial calls. ‘I'he conversations lasted half
an hour, and were very elear,

WHAT TO DO WITH OLD PARTS
ETERAN  experimenters among  our
readers will be pleased to know that the

Smithsonian Institution, at Washington, lias
started to make a collection of antigue and
ohsolete radio parts for its radio nmseum.
It is stated in the news dispatehes, however,
that the search for real relics will be prose-
cuted especially in England. |
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“TE, too, can shout our name
from the house-tops. ¢ But—can such
shouting be one-hailf so impressive as
this truthfulstatement, quictivmade:
“Over 80% of the great radio set man-
ufacturers of the country are users of

POLYMET PRODUCTS."

Condensers
Connectors

Resistanecs Coils
Transformers Plugs

clsk for leaslet Vo, CLL, ziving diagrams of popular circuits
including axtomobile radio receiver. A catalog of
FPolymet IParts is available on applicalion,

POLYMET MANUFACTURING CORP.

831-A E. 131th Street, New York City

Editor, SLOGAN CONTEST,
RADIO-CRAFT,
96-98 Park Place, New York City.

Gentlemen:

| have written below mv entry in your $100.00 Prize Slogan Contest.

Name
Occnpation.
Streer Address

City . RS-

SEE PAGE 522
4-30

Age e
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10 Toolsin One

SMALL but handy article which
serves for every possible need of the
all-round mechanic.  Invaluable in any
emergency.
An excellent combination of utilities for
the household-—every necessity featured:

ITAMMER KNTFE-SHARPENER — -
PULLER — DBOTTLE-OPENEK — SCREW.
DRIVER — CORK-SCREW CAN-OPEXER —
WEIGH-SCALLE RULER TABLE OF
WEIGHTS AND MEASURES

Just glance at the illustration and you will

see how really useful this article is. The
“Ten in One Tool” is 10 inches high and

RADIO-CRA

Tempered Steel
Screw Driver

Ll

Opener

FT

$1.00

High Carbon
Knife Sharpener

Cork

| ] 87 3 NEW in construction and furnishings-—
OLD in hospitable traditions.

Famous for its home-like atmosphere.
£ modern hotel and a grest private home

is famous; the porches and open and
vita-glass enclosed sundecks invite you.

A few davs spent here during the winter
months will help you to keep fit in brain
and bodyv. The mildest weather north of
the southern resorts, open golf through-
out the vear and no snow. Watch the
reports of temperature of various cities
and compare Atlantic City to them.

#

e | lrlaje ol
Mz ik
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T ‘l.f;.’eh'_«_.‘(.).

Ve
gRB%SEASIDE HOTEL

COOK'S SONS CORPORATION

=L PENNSYLVANIA AVENUE AND BEACH

finely nickel-pllafed. NS Adjustable
The new tool is not only handy in the 3
household, but every TOURIST, AUTO- Sc"’; \;v'"gh
IST, CAMPER, PICKNICKER. BOY- cale
SCOUT, FISHERMAN, CANOEIST, 15 Pounds
etc.. should carrv in his bag one of these in- =
dispensable combination tools, No SHOP. i Table of
OFFICE, STORE. GARAGE, FARM, 5% Inch B Weights
BOAT, should be without one. PRICE 3| and
$1.00, POSTAGE PAID. _ i, ¢ TR
Be the first one to own the “Ten Tools in 3
One” in your own towmn. T
Send vour order today, pin a dollar bill to /
coupon below and the shipment will go e ¢
forward to vou the same dayv as received. §¥ Can
3 Opener
GRENPARK COMPANY I3
245 Greenwich Street e
New York, N. Y.
i G:n-;ark Company, RC-4 I Only
| 245 Greenwich Street, : Weigh Scale 10 Inches
| New York, N. Y, Hook High
| Euclosed find $1.00 for which please send |
| me prepaid vour “Ten Teools in One.” : Y
I .
| Name coviiiieiae e 2 Mall
! : Coupon
AQAIESS .+ veeer it it iaaeee e ou e et aaaeas
L | Send for Yours
| ToWm. s irieceienieeeeens State........... l TO'DAY

1930

The

SEASIDE is a rare combination of a thoroughly

with

your friends about you, The SEASIDE'S cuisine
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Five Meters or Bust!

Continued from page 505)

as a secondary, the tickler beinpg of the

same size: a '99 tube was employed.

A small choke (RFC) consisting of about
30 turns, an inch in diameter, will be suit-
able in a receiver at these frequencies. The

| tuning condenser Cl is a small midget vari-
able, cut down to two plates: and a 50-munf.
midget serves as a throttle eontrol C2.

One should be sure not to use too large a

tuning condenser: for the vange covered

will be excessive and the dial cramped. A

grid candenser of about 20 mmf. will serve
| for C3, and a grid leak of about 5 megohms

will do. The audio amplifier is, of course,
the nsual arrangement employing, preferably

(if only one stage is included), a high-ratio

audio transformer.

In the usuul short-wave receiver, coupling
the antenna closelv to the sceondary eirenit
will prevent proper oscillation of the de-
teetor; so the coupling used should be very
loose. It is possible to sceure good results

‘ simply by running an inch or so of the an-
tenna wire near the tuning condenser for
[ £.1. Ef a coupling coil is employed, it shonld
be very small in dianeter and the coupling
should, in any ease, be very loose.
RADIO MARKET STILL HUGE
TJOTWITHSTANDING the unfavorable
business conditions at the end of 1929,
it is estimated that the total retail sales of
| radio receivers and other equipment and
their aceessorvies during that vear came to
more  than eight hundred million  dollars,
or a gain over 1928 of more than a hundred
willion dollars.  Nearly five hundred mil-
lion dollars of this great suin went directly
into receivers; vet the survey conducted by
Radio Retuiling, on which these estimales
are based, indicates that out of nearly
twenty million homes wired for electricity,
only about seven illion have modern elec-
tric sets; and that “the mumnher of homes
to which alternating enrrent sets may still
he sold is 13,500,000  In other words, the
radio market is still less than forty per
cent. saturated.

A contrast in prices, showing how in-
creased demand has reduced costs, and how
the demand for larger, more pewerful ap-
paratus then increased them, is contained
in the calenlation that §177,500,000 was spent
for tubes by set owners last vear; as against
$110,250,000 in 1928 and $6,000,000 in 1922,
Yet the average tube in 1927 sold for $1.63
as agmainst %2.20 in 1929—thongh the average
1922 tube cost the purchaser $6.00.

RADIO “CEILING” FLUCTUATES
EAVISIDE-LAYER “weobbulation” is
claimed hy “B. A, R.,” writing in an

Finglish publication, as follows: “Recent in-
vestigations have shown that the surface
limits of the Heaviside layer fluctuate rap-
idly  from minnte to wminute, particularly
during the daylight hours. On ene occasion
the layer was found to rise at the rate of
six uniles per minute, and to fall at the rate
of twenty miles per minute, over a period
of approximately a quarter of an hour. One
possible explanation for this hehavior is
the existence of myvsterious clectric fields,
which impact on the outer atmosphere from
interstellar space, and swing the free clec-
trons up and down in bhulk.”
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“Talkies™ in a Small Town
(Continued from page 520)

of the fader dees not mateh the input im-
pedance of the amplifier, these frequencies
will be even more reduced. A consfant-im-
pedance fader deercases the resistance from
pick-up to amplifier as it is turned ong but
it does not change the resistance across the
pick-up or amplifier terminals.

To switch in the “non syne,” a D, P.D.T.
switch is nsed: two non-syne turntables may
he used with a fader hetween. Fig. 1 shows
the general layout, omitting the projectors.

The output of the amplifier is fed through
a Samson “012% transformer into another
pair of twisted leads.  (In large honses, a
rack-and-panel installation is best.)  This
prir of leads is connected through the ont-
put panel by parallel leads to cach speaker,
Lach lead should have its own volume con- I
trol of the constant-impedance tvpe, of
course,

The speakers nsed are two Temple “ \ir- |
Chrome,” a large one for low notes and a |
smaller one for the high frequeneies. Dy- ‘
namies could be used. hut 1 never conld
understand the fuss over dynamies.  1f vou |
use horns, take o tip from W. E;; they
nse a small horn for the high notes, and
two larger harns for the low notes. It
seems  that the simall horns have a high
cat-oft trequency, while the larger ones sup-
press the high notes because of their very
long air column.

[funorens 7Cooke
TRAINED MEN ARE
MAKING 60 105100 A WEEK

Why don’t vou get into Electricity, too? It's today’s great
Ofppormnity for vou and every other man who is sick and tired
of struggling aloug on smail pay. Hundreds of “Cooke Trained
Men™ who were no smarter than you when they started now
make $3,000 to $5,000 a year—and some make even more,

LEARN AT HOME IN SPARE TIME
" Learn with the famous L. L. COOKE “Work Sheet and _Job
Ticket” Method. 1t's simple. it’s 1herough, it's practical.
It's just like aciwual shop experience, yet it’s all done right in
your own home with the Big Complete Qutfit of Tools aud Ap-
paratus given to vou without extra cost. And it's done in your
spare time, without quitting your present job or losing a single
hour’s pay.
PREVIOUS EXPERIENCE NOT NEEDED

You don’t need previous experience—you don’t need hi‘ghcr edu-
cation to learn %lcvtricity the L. L. COOKE Way. If you can
read and write, that's enough. This great Training is amazingly
clear and simple. There's nothing like it anywhere, 1t's the
Qraining with hundreds of successful graduates; it’s the Training
that has put many men on Easy Street; it’s the Trainiug for you.

GET STARTED--MAIL COUPON
“Cooke Trained Men" are the “Big Pay Men® everywhere. $60
to $100 a week is what many of them are making.” That's the
kind of a job for you. Get started under the famons L.
COOKE Money Back Agrecement. Act today to increase your
ay. Send coupon for Big FREE Book, “Secrets of Success in
lectricity.” Mail coupon now.

L. L. CooKE ScHooL OF ELECTRICITY
Dept. 304, 2150 Lawrence Ave., Chicago, I[Il,

The two speakers arve placed on either
side of the screen (as shown in Fig. 2),
giving good illusion. It four speakers are
used, a “sound sereen” is necessary.  The
speakers are adjusted for volimne and angle
until the reproduetion is best; the volune
should he as low as possible.  Tnstallation
is largely a trial-and-error method.

GROUNDING THE BOOTH
By R. E. Norris

OME time ago the local theatre man de-
S cided to install an amplifier and disc |
apparatus to furnish music for his theatre; l p
anel I, as the loenl Service Man, was na- | {
turally ealled into consultation. Mr. ‘Theatre Bt o
Man was casily econvinced that his equip- | # " o S
ment  should he hought with the i(le.'ll z)f ? merOké’ﬁ'dln
utilizing it later for talkics. - ' ’

With record amplification, we had 1o Write for Information about the NEW | | ATENT }Yrgsvfanfgwgéu¥}flr5%ml;

~ H
trouble: hut. when he bought the “tallkie” H-F-L MASTERTONE PATENT™” and Leconl of

L. L. Cooke School of Electricity,
Dept. 304, 2150 Lawrence Ave., Chicage, IIL
send ne entirely free and fully prebai-d, your hook
“'Recrels of Suecess ln Elecirlclty.” with Lvlnnlculars
about your Home Ntudy Course in Clectrlfty
Name ...l cegvETEa
Adilress e e il e g
City .., . : apdipim:  Stale. 5
X " Residents of Canada may send counon 10 L. A. Farrow. Npe=
. sl ! A clai Rep., 7 Medbury Lane, Fast, Windsor, Ont., Canada.

X et . Invention Blank. Send model or sketeh ; rserip-
cquipment, our difficnlties started. | LABORATORY’MADE REQEIVER I t’i::of your invention fo:-"on: F:('-esopi?.alo.qln\'\l-|.2:|:-?‘;;
First. the are lights had ta be changed The Year's Outstanding comes | within Patent Otlice  Rules.  RAMO  und

g " 85 ELECTRICAL Cases a Specialty.
to Mazdas; then, we found that we conld fudio slchiguomsent PAYMENT OF FEES IN INSTALLMENTS

) . HIGH FREQUENCY LABORATORIES VICTOR J. EVANS & CO., 923 - 9th, Washingten, D. C.
get no volume out of the pick-ups through 28 N. Sheldon St. Dept. 75 Chicago, 11l

the fader attached to the metal-lined walls

of onr hooth. though we used standard por- Bankrupti{;dio Stocks E’ve,‘ seeq R:l‘lio

celain insulators and plenty of separation FULLY GUARANTEED
bhetween wirves. We were in touch with vari- ABC Power Packs, 230 v. of 5. _Alse has A.C. ‘l‘ VA
o . ) . . lilament for up 1n'0-tuhe sets.  Can be nsed us - ‘lg‘lldl..e
ous parts manufacturers who, in all fair- B eliminator. Make vour battety get all clee- c
ness it must be said, tried to help us as trie or build your new A.C. set around this § 9
" . oy ; 1 pack. Completely assembled $8.75 LII\E TIIIS'

mueh as they could. We also talked to

el exker sl by citi h 7-Tube A.C, Sets... $24.50 No advertising, no publicity, no
several experts in nearby cities without re- Short-Wave Sets, one tube. complete with & propaganda — just the frank, open
sults.  Finally, as a last resort. the idea ‘i‘;""- 3°C‘° 550 metors $6.45 moufhp:j"" L/ !";a" 1.000 live-

Tl 3 ) N T -Mfd. Condenser Blocks, 1000 volts. .$4.75 wire radio workers. Join the ELEC-
occurved to us .Io sround the ]IIlIllg of the A.C. 600 v. Power, Filament and Double Choke TRAD FORUM. Dues, $5 per year,
hoath—and the job was done! Not only did Pack (for one 281, one 250, one 227, and fonr include unique monthly magazine of

: = g & o il s 296 tules $5.00 :neshma'ble value. Write Dept. RC4

our volume from the machine fader come Tubes—UX type. Guaranteed. No, 210, $2.25; for details and application blank.
up. but our speaker controls, loeal and re- x(sl 250, $2.35; No. 281, $1.85; No. 280, _‘;1 3
mote, then hebaved o R 95¢.; No. 245, $1.25; No. 221, $1.65; No.

. d : t " 18 they shonld. ‘1‘336’ ;gc‘; No. 226, 68 No 151 Tee! o . LA

Another tronble we encountered was poor » ¢, 1 "

“ - 3 ;

reproduetion of music from the dises, which CHAS. HOODWIN co. ELECTRAD FORUM

4240 Lincoln Ave. Dept. D-15 Chicago, Ill. 1440 BROADWAY NEW YORK
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; O located they offer the social
! value of a distinctive address '
with the air and service of the |
I select club ; lounge, hibrary,
I billiards, squash courts and hand- |
| ball courts, I

il $].5

ALLERTON HOUSES

. NEW YORK CITY, N.Y.

to $25 Weekly

38th St., eorner Madison Ave.
! 39th St., near Lexington Ave. |
55th St., corner Madison Ave.

57th St., cor. Lexington Ave. l
for women oniy
|
' Chicago Cleveland l
‘ Allerton Houses, for Men and Women

CLASSIFIED ADVERTISEMENTS

Advertisements in this scction are inserted at the cost of ten cents per word for each insertion—
name and address cach count as one word. Cash should accompany all classified advertisements
unless placed by a recognized advertising agency. No less than ten words are accepted. Adver-
tising for the May 1930 issue should be received not later than March 7th.

ASTROLOGY

ASTROLO(-}\‘ —~ Know vyour future, 1930. Send
birthdate and $1.00. Ask two questions. ]J. Jones,
320 Horton Avenue, Detroit, Michigan,

CHEMICALS

FOOKLET OF EXPERIMENTS and chemical
catazlog, 15¢. General Chemical Company, Box
397, Reading, Penna.

DETECTIVES

DETEC'i‘l\ ES Earn Big Money. Excellent oppor-
tunity. Experience unnecCessary. Particulars
Free. Write, George Wagner, 219B Broadway,
Y

INSTRUCTION

RBE THE LICENSED RADIO DOCTOR of your
community. Earn $.00-§10.00 spare Lime eveniugs.
Write now for free booklet, “Why the Radio
Noctor " Radio Doctors, Inc., Dept. C, 131 Essex
Street, Salem. Massachusetts.

i.E.‘\RN TATTOOING. Instruction catalog, dime.
Miller, X431 Main, Norfolk, Virginia.

MEDICAL

LLOST VITALITY — The Specific Pill and Win-
chester's Ilypophosphites, $1.00 per hox or bottle,

stpaid, literature free. Winchester & Company,
“stablished 72 vears, Box 237, Mount Vermon,

| New York.

OLD MONEY WANTED

$5 to $500 EACII paid for Old Coins. Keep ALL
old money. Many VERY valuable. Get Posted.
Send 10c. for illustrated Coin Value Book. 4x6.
Guaranteed I'rices, We buy and sell. COIN
EXCHANGE, Room 10. Le Roy, N. Y

PRINTING

100 OF EACH, Busin;s; Letterheads :m(lr En-

v_elops. printed. vour copy, $1.50. Crane, Dox 4514,
Kansas City, Missouri.
RADIO

SERVICE MEN, ATTENTION — Speakers re-
wound, magnetized, repaired, $2.00 to $2.75. Comn-
plete Power Pack scr\'i_cc—'l'ransformcrs rewouned,

condenser blocks repaired, resistors duplicated.
'Smarameed. Clark Drothers Radio Co., Albia,
| lowa.

ATTENTION
Radio Service Men

Leuding manufacturers often consult us for the
names
actively engaged in radio work,

We want every reader of RADIO-CRAFT who
is engaged as a service man to read page 503
of this issue.
reading this page well worth while.

of competent service men who are

You will find the few

minutes

April, 1930

we traced to slipping drive belts and now
new motors are being installed. This trouble
was located by a Co. nun who was
making an installation in a nearby town.

It is quite probable that an expert would
Lave corrected our troubles in short order;
but, as experts are tew and expensive, we

feel that we have gained some valuable
knowledge in hunting out  these “bngs”
oursclves.

TAKING STATIC'S PICTURE

TI’H'} visual brondeasting syster is to be

put to a novel use at the Slongh (Eng-
land) radio reseinrch station for the purpose
of recording *“‘atmospherics or statie™ DBy
arvangement with the British Broadeasting
Co., speeial transmissions will be maude from
the Daventry hroadeast station, after the
normal experimental periods; and these will
be picked up at recording stations in various
parts of lurope. The transnissions will
not take the forn of pictures; instead there
will be transimnitted a series of straight lines,
both horizontal and vertieal, forming a grid
or network, When an atinospherie oceurs,
deformations of the straight lines will take
place to an extent depending wpon the in-
tensity of the interference.

It is hoped by this means to make reeords
giving the most valnahle data for research
into the intensity, duration, and origin ot
individual atmoespheries.  Sinee the drums
of all reeeiving apparatus, wherever situated,
arve synchronized, it will be possible by com-
paring the results obtained in different
places to determine the range at which an
individual atimospherie ean cause interfer-
ence and the intensity of this interference
in difterent localitics.

ELABORATE SHORT-WAVE
PROGRAMS
HE most elaborate program of inter-
national relay broadcasting till then at-
tempted was presented on Christmas day
last, when programs trom Holland, Germany
and England, transmitted respeetively by the
short-wave  transmitters  of  Bindhoven,
Kaenigswusterbausen and Chehnsford, were
reproduced by the National Broadeasting
Co's. chains. In reciprocity, special English
and Duteh programs  were sent out on
Christinas morning by these stations and
their allied short-wave transmitters, to be
picked up on the other side of the Atlantic;
and on the following morning a special Ger-
man  program.  Blany short-wave listeners
picked up the transmissions direet, from
both sides of the water. For the reception
which was to be reproduced, the Riverhead
station of the Radio Corporation was used.
with its elaborate multiple antenna, similar
to those illustrated in the short-wave depart-
nent of last month's Rapio-Crarr.
OUR LAW-ABIDING COUSINS
T has often heen commented. as lately in
the discussion around the pentode, that
the British set owner tries to limit the num-
ber of his tubes, hecause of the patent roy-
alty per socket which he wmust pay on even
his home-made set. More than this: we
note in an Fnglish radio paper that a push-
pull transformer manufacturer provides the
sct Dbuilder gratis with *“a license plate to
fix to vour amplifier in order to show that
vou have conformed with the law.”
As the hams would say, “hi”
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The great Spring issue of the SCIENCE
WONDER QUARTERLY will be on the
newsstands on or before March 15thi
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144 Pages 4.Color Cover

THE STONE FROM
THE MOON .
By Otto Willi Gail

In this sequel to the “Shot Into Infinity.”
Mr. Gail gives us a full-length novel of
the most amazing romance, adventure
and interplanetary travel. The mad
dashesg from planet to planet to solve an
age-old secret of the world will thrill the
uiost cold-blooded reader.

ALSO IN THIS ISSUE

THE APE CYCLE ’

By Clare Winger Harris

WITHIN THE PLANET
By Wesley Arnold

VIA THE HEWITT RAY
By M. F. Rupert

And several other stories.

On All Newsstands
S50¢ The Copy

The regular price of the QUARTERLY is
$1.75 per year, single copy 50¢. To new |
suhscribers a special price of $1.25 is now
available.

— —MAIL COUPON — —

re- |

SCIENCE WONDER QUARTERLY
98 Park Place
New York, N. Y.

Enclosed find $1.23 for which please send mo (he nest [
four lssues of the QUARTERLY.

(Canada and foreign $1.50)

e
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Radio-Craft Kinks

LIGHTNING ARRESTER, SCREEN-
GRID CLIP, AND SWITCH-
POINT CONTACT

By Fred Erdos

THHT‘ZE “kinks" used by the writer may
be of interest to he readers of Ramo
Cuarr.  The first one, shown as Fig. A, is
the adaptation of a Fahnestock elip to fit
the control-grid cap connection on the top
of a screen-grid tube. At B we have the

f

Li___r
A clip for the contvol-grid cap of ¢ screen-grid
tube Is quickly and cfectively made as shown.

clip before the little middle spring has been
broken off and the larger, onter ones. bent
to fit.

The second (Fig. €) is a switch-point
with its end drilledd to receive soldering-
thix, globule of solder, and then the wire.
As these contacts are nsually made of bhrass,
they are easy to drill.  An iron nut should
be run over the contact-point hefore solder-
ing Leging; thus forming a convenient way

—

CONTACT POINT SOLDER

The mcthod shown makes an exeellent contact
to a switch point, and Mr. Erdos decms it
wworth the trouble.

of tapping, or removing any solder that
might get into the threads of the contact-
point.

A new automobile spark-plug makes «
very satisfactory hghling arrvester, when
mounted in any convenient manner, as Fig.
D illustrates.  An old spark-plug cannot
bhe used, beeause of the leakage ecansed by
the carhon which has been burned into the
insulating material during operation in the
cvlinder.

| A SPARK-PLUG
LIGHTNING _ARRESTOR
r E 5

HA A
| e

TO ANTENNA

PORCELAIN
INSULATOR

A Eink to be commended for its ingennity
rather then its fpractical desirability.

(Note: The idea is ingenious, but a home-
made lightning arrester is not to be recom-
mended for home use, hecause of insurance
requirements.  An arrester approved by the
underwriters is to be preferred.—Editor.)
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‘How to hook up,
test, adjust and
repair modern
radio sets.

JUST
ouT!

Revised
and
Enlarged
SECOND
EDITION

'Practical Radio
Construction
‘and Repairing

JOHN F. WOSTREL

University Extension, Massathusetts Department
of Education

Fatulty,

353 pages, 5% x B inches, illustrated
$2.50 postpaid

HE new edition of this widely known book

brings the material right up to date—cov-

ering the radical changes that have taken

place in the
past few vears.

It is a practieal working manual for the radio
dealer, serviceman and the amateur who constructs
his own sets. It gives efficient methods for loeating
tronble quickly and making workmunlike repais,
Operation details of numerous typical sets are given.
The new edition covers the function of speakers (in-
cliding the new dynamie fvpe), charcers, battery
eliminators, socket-operated  sets, short-wave re-
ceivers, ete.

CHAPTER HEADINGS

| Radio Escentials — Antenna and Ground Sysiem —
Tool Equipment for Radio Congtruction — Instru-
ments and Methada for Radio Testing and Repairing —
Sourees of Fleetricily for Vacuumm Tubes — Radio-
frequencey  Amplilers — Awdio-frequeney  Amplifiers
C,mstruclihn of Receiving Scta — Resistanee
Couplimg for Audio-frequeney  Amplifiers — Imped-
ance Coupling  for Audiofrequency Amplifiers —
Conatruetion of Impedance-Coupled Receiving Set —
Construction of *[Tniversal™ Four-Tuhe Set — (-
struetion of Reflex aml Tuned Radio-frequeney Sets

receiving set construction in

Con;!mc:ion of Super-heterodyne Sets — Short -wuve
Receiver — Construetion of Loud Speakers — F'op.
inators and Charges for “A,” “I" and “C” Bat It

- Testing and Repairing Radio Receiving Seis —
Trouble Shooting.

Sent on 10 days’ FREE APPROVAL
| Simply mail the coupon

McGRAW-HILL
FREE EXAMINATION COUPON

I McGRAW.HILL BOOK COMPANY, INC., I
370 Seventh Avenue, New York. I

Blease send e a copy of Moyer and Wostrel's PRAC-
l TICAL RADIO COXSTRIUCTION AND lu—:l'.\llll.\‘ﬁ I
New Recond Kdltlon, $£2.50, for 10 days® free examina-

l i:)ondaysf agree to remlt for the Look or return it after |
l NIMO teeeineiairaitaaantanamanesensennsesns . I

FIomo WAHress’ §is s o basiwpesiammmmed J6 i Dleie 8eai enibe I
l City and State ....... ... ..ol {
| POsitIOn  uyiumisidaiiinnmsisnrsmiisssbodhiciisasg I

..NC 4-30 I

———l
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Read what engineers have I AN EAS%}?%PBJ:&{E& SOCKET | S K I N D ER VI K E N

o ’ { T is often desirable to know how conuner- L3 .
to say abOUt RldCl' s cial apparatus can be conveniently dupli- Transmltter Unlts

“ ’
Trouble Shooter’s cated with gadgets taken from the “nis-
Manual” cellaneous” hox. A tube socket, for ex-
. ample, which grips a tube positively may
he made by mounting four Fahnestock clips
RADI%ECr?hBSP“QIFVAATg?AV OF on a sheet of bakelite in the manner illus-
331 Fourth Avenue trated (Fig. 1).
Pittsburgh, Pa. This plate (of course, it may be any con-
Radio Treatise Co. August 23, 1923, venient material having first-grade insula-
B . -
1440 Broadway, New York City. tion value) may be the sub-panel of a ra-
Gentlemen: dio set, or it may be a strip only abount 2y,
We have recelved John F. Rider’s "Trouble S
Shooter’s Manual” which our instructors, who —_— = — - _]
are Westinghouse Electric and Manufacturing 3
Con}pany and Radu:ld Corp?rauon of America ! HOLE IN k
engineers, recommend highly and say that all : B i
of our r.:adiotrician students should have a % BAKELITE STRIP | . !
copy. . . . S | | Mave hundreds of uses. FEvery amateyr should have two
Very truly yours, | VAL or three of these amplifiers in his laboratory
Radio Corporation of Pennsylvania, FRHNESTOLK CLIP A FEW USES FOR THESE UNITS
O afhtss Mhinzgh | . L ) P
. o i
Is a ./nglter recommendation | BAKELITE STRIP — - NS | - l ?
possible?  You too, if you are 1 - ( =
interested in radio and radio TUBE-PRONG HOLE =
service will find Rider’s |

| | C—

‘““TROUBLE SHOOTER'S Fig. 1 byt
MANUAL"” A lhome-made socket, when one is needed quickly
for the work beunch, may be produced iu the
of infinite value. Wiring dia- manner shotwi. s o ==
TotiAth e AMPLIFIER =

grams of more than 200 models 1 inches square: while the eonnectors may be
of radio receivers . . . Trouble placed either above or below the insulating
Shooting information . . How ]ll.‘ltl('. 'l‘llu.- I;Iate isf to Ec drilled to accom- |
) modate the tvpe of tubes to be used, the
0 find the lttOUb]fl + -+ The PO.S' holes being made only a little larger than
SIbl.e troubles an Sy“.mtoms n the prongs of the tubes.
radio frequency amplifiers—de-
tectors—audio frequency ampli- [ | LOCATING THE FILAMENT METER
ficrs — A eliminators — B elimi- By 8. Hetherington ‘
nators—a wealth of vital money- | | O“E\’““L" it is inconvenient to
making information . . . THE l take filuent-voltage readings, of the |

~RAADID AMPLIFIEA~

tubes in a set, because of the compactness
}?](L)T?\I%R‘I“:III)LSL O%FD(\;‘;E%E\%}; of the parts arrangement.  Another objec-

tion: solder on the prongs of tubes. or de-

e B Biabupicm
o YOU . . . 22 chapters of | formation of the tubes or sockets, may ZTALSING LIGHT:
vital information—the kind of eause the tube to stick; and to vemove it ~CODE PRACTICING DEVICE~
dope you neced in your service from the socket nay result in a sudden jerk sy alo
business . .. that causes the filaments to break or the \'&“" =
elements to short. P €00 2 % ﬁ“‘"‘--'l:‘.‘ﬁ
Wiring Diagrams of These The writer wished 1o be able to take volt- 2 ety .
L
Commercial Receivers age readings of the potentials supplied to | ,E——”’[:'_f‘:,_w.m B T SRS
Radio Corp. of Amer. Federal the filuments of several tubes in a receiver, ;
. M _ . 2-PAGE INSTRUCTION BOOKLET
ZA;:’;;;"‘KQM g{:ﬂ:{lc without hay ng the veltmeter as CONSPICH- | wyrakning suggestlons and dagrams for innumerablo uses,
Fada Stromberg-Carlson ous as when it is mounted in a test-unit, . fornfshed with each unit.
Stewart-Warner Grebe or on the front panel of the receiver. WE PAY $5.00 IN CASH
Philco Freshman for evéry new use developed for thls unit
iglee:-liis_emnnn %glystlgrn and aceebted and nubli.hed m us.
-American -Fa
gt Worasiie P. G Mncrophone Transformer
D:‘l-‘orest Ware IA \lntluhlinln” Trngs-
T specially -
Garod Kennedy siened  for  use  wiih
Operadio Sleeper the Sklnderviken Trans-
Magnavox Grimes mitter Unit.  Has many

nther uses
Primary re- s
slstanre,

ohm: q(-rand—

ary, 55 ohms

FOR SALE AT LEADING DEALERS

Or Order Direet, Using Couben Ilelow

Fig. 2 SEND NO MONEY

240 PAGES 8%" x 117, BLACK STURDITE
BINDING

RADIO TREATISE CO. ||
1440 Broadway, New York City

Send No Money

____________ SSRESISy == The far!itu"ur ""'f'"_'-’f"‘"“"r' who wants te kiotw \When the postman delisers your order you pay him for
RADIO TREATISE CO.. the opcrating condition of each tube at the ‘ whatever you have ordered, plus a few eents postage,
1440 Broadway. New York City, socket, may follow this idea. @ @~ | = o e om e e e e = ———

Send me John F. Rider's “Trouhle Shooter's FRESS GUILD. Ine. R-1-70

.\Tamua’l" and [ will pay postman 'sz.auinh:s 2 ‘g‘eut- ' Tlow the desired result was obtained is | 16-18.R—East 30th St.. New York. N. Y.
renis or hosiage on delivery. $  UNJdersinof E) . . - . <.
: shown in Fig. 2, which illustrates a meter as'l",h“',"};'(:,c:‘,‘;d“t once as many of the’ followlng ftems

|
if I do not find the hook satisfaetory after lﬂ—duly l
Ti‘narf"'?n?y""r?:bn:?d\v'i?f bo Tetunded o M foud eondl: and a selector-switch, mounted on the sub- | . ++Skindersiken Tramsmitter Dnits at 9%c. for 1; $1.75
> . e for 2; $2.50 for 3; $3.20 for 4.
panel of the receiver.

P G. \Hcmnhnno Transfonners at $2.

SO W o T ———— | Two st()ps and nine contacts (f()nr hcing "When delivervid 1 will pay the postman the cost of tho
& . . g items speclfied plus postage.
dead” spacers) will be required to read

£ T o5 L= 236570, e -Btaecoontboocos | the filzment voltages of first R.F., detector,
£ o 3 o 0 3

Lo {7, NPT States; porpnsrns first A.l §- second AF’ and the \OItdgc of |

the “A™ supply. e
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INCREASING “WASP'S” EFFICIENCY
By W. il. Nilsson

INCL last Angust the writer has been
using the simple switehing eireuit illus-
trated in Fig. 3 for changing from a long
aerial to a short one to obtain hetier results
with a DPilot “Wasp” short-wave recciver,

FoToh d
CoiL e i T
MOUNTIN ¥ H
| & i Toas
i =3
! : L
/"/ T °
00005 (21
i 1]
§ sworT st i i sEC. 74
: i 7 |oooia
Rl
SPDT : d — ¢
PN il
LONG ANL Ry
P oo
oy =8 -
= GND.

Fig. 3
With a set covering several wavebands, this
sweitch  makes it more convenicnt to ¢hdnge
the acrial coupling.

the long aerial bLeing used only with the
“blne ring” coil.

This arrangement has the merit of con-
venience. It may be nsed with the “Super-

Wasp™ also.
A “SPARK-COIL” RELAY
By 1. H. Miils
HEN, last fall, the writer nceded a

relav to control only a “B” eliminator, |

the thought ocenrred to use an automobile
spark-coil  primary  winding.  The  sketch
shows how this coil was wired.

The writer followed the process of remov-
ing the coil top and then the seecondary coil;
leaving only the core and the heavy-wire
primary.  This primary was then carcfully

o Ac /VIBRATOR
(HALF CORE
B =2 4PRI.WINDING
ELIM

I N—" l['l'F.
© - .y-
LINE CONNECTION To A POSTS

- ON "B ELIMINATOR, oN RADIO.
Fig. 4
Another wuse for the ubiquitous spark coil.

removed and the core cut in half with a
hack-saw.  The primary was rewound on
one of these core halves, and taped to pre-
vent unwinding.,  (Its resistanee is sut-
ficiently tow not to reduce too greatly the
“A7 supply te the set.)

The “vibrator™ parts were then removed
and remounted: so that the contacts would
compiete a cireuit (eonneeting the light-line
to the "B™ eliminator) when bhattery eurrent
was put through the rewound spark-coil
printiry,

LINEN-DIAPHRAGM SPEAKER
DESIGN

FTER many atteinpts to obtain good re-
A production from a square “airplane-
cloth  reproducer,” . L.,” writing in a
recent issue of _fmateur Wireless, advises
builders to use a circilar form, following
his most  satisfactory meehanical-acoustic
design, to obtain even pull on the cloth at

RADIO-CRAFT

NOW.-zake this new quick Waay %
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Get a ine BIG PAY JOBin

DRAFT

Come on vou fellows who are sick and tired of
lay-offs, job hunting and poor pay work. Say
good-hyc forever to hard times and starvation
wages. Become an Enginecering Draftsman and
land a fine-paying, year 'round job through the
now famous L. L, COOKE "Pic-
ture Method™ of learning Draft-

NG

It's just as casy as it looks in the pietures above.
You learn by deing. Actual pictures of vour
instructer’s hands guide vou. You SEE IT DONE
and you DO IT YOURSELTF. The pictures show
you how and the text tells you why. And vou
learn all about mechanics. shop
practice and everything a Drafts-

g This is the amazingl

man must know. In other words,

simple, quick-action training PROFESSIONAL INSTRU- you learn Drafting from A to 2
that's getting sensational re- MENTS AND FULL OUTFIT SO you can sit in with the best
sults for men like you every- INCLUDED — NOTHING of them on the jobs that pay
:v}:]ﬂc. Mail coupon for derails ELSE TO BUY Big Money,

oday.

Evervthing you need to learn DECIDB TO
5 Drafting and learn it lhor-
ONLY SPARE TIME oughly is sent you as part of GET BIG PAY

this Course.

AT HOME NEEDED
Just give a little of your spare bus
time at home to this wonderful {
traiming and you'll be surprised
how rapidlE you make progress. h

and drawing

Complete rawing Qutfit Fur-

nished that starts you oul doing talls today.

of any kind—nothing else to
You get a real pro-
fesslonal outtlt of instriments

a penny of additional expense.
Mail the coupon for full de-

No extra charge Mail coupen today and make up

your mind to get out of the rut
and jump into steady, Big Pay
work., Drafting is ‘your great
Opportunity. ood Draftsmen
always in demand—many earn
up to $100 a week. That's the

materlals without

Drafting just as "it's doene in
great  Drafting Rooms cvery-
where. You learn right—you get practical train-
ing—and you learn fast!

Jobs like these are clean

w3 kind of work for you. Decide fo

get it. Send for our Big FREE
Book that shows how easy it is to learn Drafting
this new quick way. Mail coupon now.

and steady, the Pay is BIG.

L. L. COOKE SCHOOL OF DRAFTING
Dept. 304, 2138 Lawrence Ave., Chicago

Send me at once your FIRREE Dok, “Draw Blg Pay
in Drafting.”* Thls does uot obligate me.

Rallle ot dsdiddis bamtmm ook i & aobh 1 B e s i

—EXTRA MONEY

in your spare time selling

EX LIBRIS

Definition from Dictionary:
(Ex TLieris: from the books of—an fn.
seription often printed on a card, called
a hookplate, zeith the owner's name, and
pasted in a book.)

Here is an opportunity for everyanc,
regardless of whether or not you have
selling ability. You can make extra
dollars in vour sparc time. Ex Libris
sell rapidly and in large quantities
members of the family, friends and
relatives will buy these lLookplates with-
out hesitaling,

These artistic Duo.-Tone Bookplates,
illustrating old woodcuts and engrav-
ings_are reproduced on antique-tint
vellfm paper, with name imprinted.
They insure the owner against loss of
cherishel volumes and show the pride
taken in a personal library.

Ex Libris (Reautiful Bookplates) sell
at %2 up per hundred with name im-
printed. Write for our special profit
plan of selling—or send 10c. for speci-
men and illustrated catalog of our
unique series.

ISKOR PRESS Inc.

286 FIFTH AVENUE

Dept. 9 NEW YORK, N. Y.
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Greater Value

... TOO
LicuTt, airy and spacious
rooms, luxuriously appointed *
tempting foods. Over-
Iooking the quiet shores of
Lake Michigan . . . quickly
accessible to vacation
pleasures and business ac-
tivities. Value-for-your-
money in every detail of
service. Rates begin at 35 a

dav. Permanent Suites at
Special Discounts.

THE

DIRAKE

HOTEL, CHICAGCGO

Under Blackstone AManagement

4

QuIT
TOBACCO

No man ¢r woman ean escape
the harmfu l effects ¢f tobacco.

n’t tr{ to banish unsaided
the hold tobncco has upon you,
Join the thousands of inveter-
ate tobacco veers that have
founditcasy toquit with the aid of the Keeley Treatment.

TreatmentFor
Tobacco Habit
Successful For
Over 50 Years

chkiy banishes l craving for tobacco. Write today

for Free Book tel ng how toquickiy Free yourself from

the tobacco habit and our Money Back Guarantee.
THE KEELEY INSTITUTE

Dept. L-700 Dwight, lilinois

PATENTS

Protect Your Ideas

Write for [nstructions,
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. §. Patent Office
265 McGILL Building, Washingten, D. C.
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all points along the edge. He cut 15- and
20-inch eireles out of the centers of Lumi-
nated hoards, 24 inches square; glued the
linen tightly to the hoards, over all, and
then drew it in to the unit in the usual
mannet.

A subseriber of Rapo-Crarr Maguzine
who recently visited our oflices suggests that

an odd ratio be maintained between the
= —
‘ REAR
I| FRONT CONE
CONE - |
S I
- - _—— b
1 SPEAKER
uUNIT
l.l; = — |

Fig. 5

Rownd holes in a linen-diaphragm speaker aite
more even tension; odd ratios in their diam
cter help to suppress harmounic resonuiices

sizes of the large and smatl diaphragms of
airplane-cloth  reproducers.  For example,
instead of using a small eloth, eight inches
square, with a standard 24-inch major dia
rhragm, o dimension for the minor square
of 7.9, 11 or 13 inches is reconmmended.
The purpose is to aveid undesirable re-
sonance points.

COST OF ELECTRIC OPERATION
RE electric scts cheaper to operate
than hattery sets*” is a question which

George Lewis, of the Areturus Radio Tube
Co., sayvs should he answered by the inquir-
g individual, himnsclf, after application of
the simple test outlined helow.

First, stating that electric reeeivers arc
neeessarily the most economical type of sets,
heeause they have eliminated the charge-
discharge incfliviencies of the battery sets,
Lie then poinls out: “It is easy to eheck the
current consmned by an all-cleetric set, and
compare it with the current consumption of
the average electrie lamps, by noting how
fast the metal dise on the watt-hour meter
revolves.  For instance, with all current in
the house turned off, the dise will not move
unless there is current leakage.  If, with ane
F5-watt. Lunp turned on, the dise revolves
five times in oene minute, while with only the
radlio receiver turned on, it revolves fifteen
times in one minute, it is obvious that the
set consumes three times as much power as
the 75-watt lamp, or 225 walts. Multiply
this by the number of hours a month the
set is in operation. divide by one thonsand
and multiply by the cost to you of elee-
tricity per kilowatt hour (refer to vour
monthly bill for this information)—and you
will know what it costs for current to oper-
ate vonr radio for ene month.  This il
invariably be lesy than the cost of charging
butteries and buying new ‘B’ batteries.”

A HOOK-UP USING LOTS OF
COPPERS

“Boy, 7, wedged iu chimney, saved hy PUSH-
PULL cops” is the headline of a story in the New
York Dailv Ncews. Here is a comhination which
should have a good deal of amplification; but the
expense of maintenance is high for the average set

owner.
—Contributed by M. Rosenthal.
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A Special

Courtesy to

Radiotricians
Professionals
Engineers
Mechanics
Consultants
Designers
Service Men
Contractors
Manufacturers
Dealers

IN ORDER to make it
possible for all Radio Tech-
nicians to read RADIO-
CRAFT recgularly, each
month, we have put into
cffect a special subscription
price.

The regular price of
RADIO-CRAFT is $2.50
per year (12 issucs). The
newsstand rate is 25 cents a
copy.

Any radio professional,
sending in a subscription on
his letterhead, showing that
he i1s engaged in some ca-
pacity in radio work will
receive as a special courtesy

EIGHT ISSUES OF

Radio (raft

Professional-Serviceman-Radiotrician
FOR ONE DOLLAR

Just pin a dollar bill to
the coupon below and for-
ward it with your letterhead
or business card.

RADIO-CRAFT,
RC-4, 98 Park Place,
New York, N. Y.
Enelosed find $1.00 for which please enter
my subseripfion to RADIQ-CRAFT for next
eight months.
Nime ...

Adidress

City Staie




o

April, 1930

\

ILLINOIS AVENUE
Overlooking Boardwalk and Ocean

“A Hotel Distinctively ;

Different”

JUST COMPLETED IN

AtlanticCity

Unexcelled Colonial
Hospitality

I
=
Y
>
§

Now Ready for YOU

:
:
j

From $4.00 daily
European Plan

From $7.00 daily

American Plan

°

Ferter & HouniNecer, Inc
Eugene C. Fetter
Managing Direcror

PoLK's’REFERENCE Boox
and Mailing List Catalog

Gives counts apd prices on over 8.000
different lines of business. No matter
what your business, in this book you
will find the number of your prospec-
tive customers listed.

Valuable informatien showing how to
useé the mails to secure orders and In.
quiries for your products or services is

eliven.
Write for FREE Copy
R, L. POLK & CO0., Detroit, Mich.
L.unest C‘iu' Directory  P'ublishers in  the
d. Branches in Princlial Citles
Mnmng List Combllers—Rusiness Statistics
Producers of IdMrect Mall Advertising

life of Yyour
Jeoat and vest with carrectly
matthed pants, 100,000 patterns.
Every pair hand tailored to your measure;
no ‘‘readymades.” Qur match sent FREE for
yeur Q. K. before pants are made. Fit
gunranteed.  Send niete of ¢lath or vest teday.
SUPERIOR MATS8H PANTS COMPANY
115 So. Dearborn Street, Dept. 375, Chicago
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“The A.C. Set in the
D.C. Apartment”

l V E are sure that somme of our readers,

who reside in the regions served with

100-volt direct current, will lend a sympa-

thetie car to the woes of a poet who sang

thus in the colunins of the New York Sun
of December 11 Jasl.

I bought me a set
Quite expensive. but,

I found to my grief
That my tlat was D.C.

gee!

It looked very swell,
Oh, it looked very hot;
It stood iy the wall
{ $ut it might as well not.

To get it 10 work

Was an intricate job;
It 1ok engineers

And a technical moh.

They promised to come
Each forenocon at 10,

But what is a promise
To ralio men?

(The curtain now drops
At this point, old dear,

| To wark and denote

| I'he lapse of one year.)

At last the men came.
They said | must get
A\ transformer” that
Cost more than the set.

I shopped all arown

\Walked Ilock after block,
But nobody hasl

I'he darned thing in stock.

I At last in despair
1 gave a weird shout;
| window | raised
And threw the set out!
.

The woral is this:
You'll never know glee

If yon find too late
Your current's 11 C.

*Or maybe it's a generator or something.

Radio Literature

(Continited from page 511)

additions 10 cover the ncw wmethads of electrical

I repraduction have heen made in the current edition.
“Stereophonic’” somudl edeets are considered in one
chapter. together with the problems of orchestral
disposal.  The anthor ventures to predict that the
dise will svon be ohsolete, aud that “:u cheap trans-
pareit ribbon having photographed  record. but
without pictures, will be perfected and used ex-

clusively for the reproduction of sonwl; or some
form of magnetic record on o steel wire nmay he
the final sohuio Advice en care of motors is
given: aml it is inmeresting to note that onr author
(disCusses the use of water motors for operation,
but  gravely decides that “‘the disadvmages far
outweigh the advantages. e honk shoulil be of
help to auveue who wuses and ecares for a phone
graph, as well as to many experimeuters on radio
reprodnction, etc,

[t is iteresting, in passing. to note the adver-
tiscments of graphophones and  equipment  botend
with the hook. and the patriotic appeal embolied
it them. beginning with the first *Columdia-
Jritish 1o 1he Core!

(C. . \)

THEY GO TOGETHER,
UNFORTUNATELY

“A short-wave adapter™ explains the Minacapolis
Star. “capable of Fliminating Static and DIS-
TANCE in anv radio set has heen successfully
Imilt Ly B T. Flewelling, Tnternationally-known ra
dio expert.”  Several of our indignant readers
want the Juformation Bureau to explain why those
that they build work the same way.

—Contributed by O. Ingmar Oleson.
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' heWorld's
¢ Premier;

wawn-&ulé RADI O

Band-Filter Tuning
Screen-Grid Amplitier
Six Tuned Circuits

World-Wide Range

O radio produced in
mass can even
approximate the skilled
perfection of the new Cus-
tom-Built “HiQ-30.
1s the newest, most efficient
model by Hammarlund—
the climax of five vears of
uncqualled custom design-
ing and famed throughout
the world for power, selec-
tivity and tone. A great
opportunity for custom-set
builders. Choice of mag-
nificent cabinets and
spcakers. List,
$139.50 to $1,175
complete, less
tubes.

Mail
Coupon for
48-page
“HIQ-30™
Manual

P

SOMETHING DIFFERENY

No Flint. Ne Friction.
MAKE UP TO

$40 A DAY

Showlng My Mystery Ligiter to

. Men.  What  Makes It Light?
=T All Guaranteed.  No I"lint or Frictlon,
LLF STARTING New  Prinelple  of  Ignitlon. sample
ueHTtRE with Rales Pl 25 Namnle Gold or
l' i Silver "luted, $5.00,  Agents \\‘rlle for
| proposition. NEw METHOD MFG. CO.,

Desk SF-4, Bradford Pa

SONG WRITERS/

} Substantial Advance Rovalties
are piid on wor roumlncceplablelorpub-
lication.  Anyone wishing to write e1ther
the words or music for gonge may submit
work for free examination and advice,
s l’uf!tnmtﬂflvmnecv*rnry New demund
ereated by "Talking Pictures’’. fully de-
geribed in our free book. Write for it
Trday—Newcomer Associates
i51 Earle Building, New York, N. Y.

C. R. L

Trains men for all branches of
radio work including:

| PADTY <1 !Mi

Narlgation Commercial Radlo
ladio Service  Radio Broadeast
L.aboratory Vitaphone- Maovietone

ftadio Mathematies
Dormitory - Laboratory -
Workshop
RFEQUEST

LITERATURE OXN

COMMERCIAL
RADIO INSTITUTE

38 W.BIDDLE ST. BALTIMORE, MD.
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UNIVERSAL

Neutralizing |

KIT

FOR SERVICE MEN

(Designed by
Bertram M. Freed)

Hundreds of radio Service Men
have alreidy added the No. 10
Universal Neutralizing Kit to
their serviclng equipment. Neu-
tralizing and balancing of stand-
ard manufactured sets are made
easier, accurate and more quickly.

Easily clipped into the pocket
as a fountaln pen in a single unit.
Quadruple tools make it wuseful
for (1) Amrad, Bosch, Crosley,
Fada, Earl, Freed, Freed-Eise-
mann, Philco, Sparton, Strom-
berg - Carlson, Majestic; (2)
Zenith; (3) Garod, Brunswick,
Victor and Radiola; (4) Mag-
netic end for plcking up and
placing small parts.

Indispensible to Service Men
and guaranteed for the sets
mentioned above. Order your
kit today. Sent anywhere in the
U. S, upon receipt of $2.00—
postage prepaid.

$2.00

Patent
Applled
For

SERVICEMEN'S SUPPLY CO.
55 Dean Street Brooklyn N. Y

g
w.
m
_
Z
/@
E
z
)
n

THAT PAYS~.

AMPERITE autamatically con-
trols voltage fluctuntions which
cause burn-outannd shorientube
tife. 81.10 with mounting (in
U. S. A) At All Dealers.

ﬁﬁpzmrz ( o_'rgmnon \
66) BROADWAY, NEW YOuK

FREE—"Amperite Vest
Pocket Tube Chare.”
Write Dept. RC3

RITE

REa. L. 8. maT omm.

SELF-ADJUSTING" Rheastat

RADIO FOR ONL IGQ'S

Why discard ¥00I’present #o0d set when you COMPLETE
can elcctr:{g t for only $6.85, and banish tbe annoyance and
expense of buying new ''B"” battenes'r

gverloo,ooo‘rown-end
“B"Power Units In Use

Hooked up in & few mioutes. Use
same tubes—no changea. You'll be
amazed at the improvement in re-
ception &nd distance getting. Send

~ pame and address today for full
details, proof and ¥ree Trial Offer.
TOWHSEND LABORATORIES
723 Townsend Street Chicago, Illinaols

This symbal
in a radio
diagram

RADIO BARGAIN
LCATALOG

Send now for this
new free radie catalog
whith saves you many dollars on
radio outfits. kits. parts, tubes and aecessories! Also
TIME CONVERSION CHARY FREE. Tells you in-
stantly what time it is in any part of the world!
Given freo if your renuest for eatalog reaches us
this month.

202 JACKSON ST.. CHICAGO, ILL.

Genuine PILOT Products’

|

| plogle in

| tem.
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Radio-Craft’s Information Bureau

(Continued from page 526)

fier) a neon tube or glow-lamp. which is connected
in the output of the power tube, and a scanning
mechanism, such as disc or drum, with its
driving motor and speed contrel. The subject
is discussed quite thoroughly by Mr. D. E. Re-
tiie February and March issues of
with rcference to the Jeukins sys.
The disc method is somcwhat simpler, em-
ploying a drilled mmetal disec mounted directly on
the shaft of a wmotor traveling at 900 R. P. M,
but entails certain disadvantages.

RAvio-CrRaFT,

COIL SPACING

(55)  Mr. Gilmau Wilson, New York City.
Q) "I wish to thank yeu fer publishing
Mr. DBeck’'s article, in  Janwary Rapio-Crart,

on making a machine for winding coils on celln
loid. 1 have been looking for just such informa-
tion for a foug while; and have tried severa!
ways, bttt without the desired sucecess.

I started making the machine and, when I
went to buy the No. 38 steel spacing wire, 1 was
handed a wire 0.112-inch in diameter, at wire
merchant’s in Park Row. The clerk there said
that is the way their wire is nummbered. Natu

rally, I did net take it. In thinking it over,
it came to me that I should have asked for
Prowne & Sharpe 38 gauge wire. Will you he
kind enough to tell mec if the desired wire is

B. & S. gauge, or give me the diameter in deci
mals?”

(A) In reply to this inquiry, Mr. Teck an-
swers as follows: “The objeet in recommending
steel wire as a spacer is to take advantage of
its strength, To use any other metal—copper, for
instance—is not easy. It would be less difhcult
il No. 36 B. & 8 copper wire {.005-inch) were
nsed; | have done this with success and used
No. 33 copper wire (.007-inch) with ne hitch at all.

“1t should e understood that this matter of
spacing is simply one of choice. The difference
in the spacing with No. 38 wire (.004-inch) and
that with Ne. 33 has only a slight bearing on
the capacity of the coil: and between No. 33 and
No. 30 (.0l-inch) there is no unoticeable difference
whatever.

‘The spacing used determines the length of the
coil; and the finer spacing wmakes it mere com-
pact. llere again the difference is not so notice-
able and may Dbe overlooked. Wide spacings,
lhowever, have much to commend them in the
distinctness with  which the individual turs
stand out.

“No. 38 enamelled steel wire (.006-inch) or soft
iron wire should not bhe difficult to get. No. 36
enamelled steel has many uses. and should bhe
easily obtained. XNo doubt yeur wire merchants
carry this gauge.”

GROUNDING AERIALS—SET
REBUILDING

{56) Mr. P. . Barrett, Shenandoah, T‘a.

{€).) Does cach radio set in operation take its
share of the energy broadcast by a radio station
and dissipate it; thereby making the signal
weaker for the next receiving station? If this
were the case, perhaps it would be desirable if
every one left lis set ungrounded {rcmoved the
lead-in from the antemna post en the set) when
not using it.

{A.) This question has been answered, par-
tially at least. on page 393 of the lebruary issue
of Rapto-Cxart. The dissipation of energy
picked up by receiving sets is not important in
comparison with other losses in the field of a
transmitter, as a matter of fact.

Tt is inadvisable to disconnect an aerial and
leave the lead-in ungrounded. as suggesied. It
wds once customary to use a switch to cut out

the receiver, and short the aerial to ground,
when not using it. In Eurepe today., some broad-
cast stations make a rule of advising the listener
to sround his aerial, just hefore they sign off.

However, the use of a good lighining arrester
serves the same purpose. This acts as an auto-
matic switch and hy-passes charges of static
from the rcceiving set.

(0 T have an oldl Garod 4-tube reflex set,
which T changed to a 5-tube straight neutrodyne.
This set has a 7-turn primary and 65-turn sec-
ondary. The secondary of each R.F.T. is tuned
by 15-plate variable condensers with a maximum
capacity of about .00033-mf. At the maximum-

capacity setting of the variable condensers, code
is received; at the minimum, the wavelength
adjustment is about 2350 meters. I would like
to know if it is possible to alter this rcceiver
to tune in 200-meter stations?

(A)) Reducing the number of turns in the sec-
ondary winding will enable the recciver to re-
spond to 200-meter stations. Exactly the same
nuniber of turns should be removed from the
grid end of each secondary, at each successive
trial.

Removing turns may, however. destroy the in
ductive relation of the R.F. transforiners. and
cause the circuit to spill into uncontroliable
oscillation. Changing slightly the angles of the
coils may overcome this.

THE AIRLINE “A” AND FADING—
OPERATING COSTS

(57) Mr. \W. K. llampton, Kansas City, Kan.

{Q.) \What is the remedy for fading signals
under the conditions described Lelow?

Two Ireed-Lisemann  receivers were operated
fromn Airline \"" units, whith incorpovate “dry
rectifiers. One set was an 8:tube receiver operated
from a 21/ -amp. ~A” unit, and the other was a
7-tube set used with a 2-amp. unit of the Kuprox
dry-disc type.

(A.)  The trouble mentioned can he traced, usn
ally, to a defective “A” rectifier unit, defective
“A" filter condensers, or poor contact elsewhere
in the “A” circuit. Defective units must be re-
placed.

Of course. this is working on the assumption
that the trouble is in the “A” circuit: there are
numerous other possibilities, exterior to the “A°
circuit.

While all tuhes are “on,’’ test the output voltage
of the A" unit with a low-scale voltmeter, If
the voltage is not steady, the source of the fading
has bheen located.

(0.) What is the cost of current per
for operating a 75-watt radio set?

(A.) Tind the total wattage required to operate
the sct for an average month. and And the relation
this figure hears to 1,000 watts—the usunal lhasis
on which the cnrrent is priced.

month

TFor cxample: the receiver is operated on an
average of four hours every day, requiring a total
current of approximately 9,008 watt-hours per

month.  This is nine times 1,000 watt hours. In
some localities the charge is “‘ten cents per Kkilo-
watt-hour (1,000 watt-hours)™ and this would make
the cost of operation 90 cents per month.

RADIO'S UPS AND DOWNS

FTE Arctic and the Antarctic exchanged greet:

ings recently, when the Soviet radio station in
Franz Josef land, several hundred miles above
the Arctic Circle, worked Commander Byrd at
Little America. ''he two transmitters are, respec-
tivelv. the farthest north and the farthest south
in the world. Communication was maintained on
41 meters. While the Autarctic was enjoying “mid-
summer.” and the Arctic had hid the sun good hye
months hefore, there was undoubtedly little to
chnose hetween the two stations for December
climate.

RANGE OF SHORT WAVES

ITE average cffective range of signals, from

a powerful transmitter, on the varions high
frequencies has been thus estimated hy the ad-
visers of the Radio Commission. in determining
allotments of channels for short-wave work. The
figures given below are only averages: for recep:
tion has frequently been obtained at the maximum

separation possible hetween two stations on  the
surface of the earth—about 12,500 miles airline.
Wavelength Miles Miles
(Meters) (Dax) (Night)
13.0-21.2 7000 Not useful
24.4-256 4000 Over 5000
27.3-31.6 2500 Over 5000
31.6-35.1 1500 Over 5000
41.2-45.0 1000 Over 5000
48.8-50.0 600 Over 5000
54.5-75.0 450 2500
75.0-85.7 300 1000
109.0-133.0 150 500
150.0-200.0 100 250
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Radio-Craft’s Opportunity Column

TO make this magazine of additional lenefit to
Service Men. Rapio-Crarr has instituted a new
feature, of whieh advantage may be taken. free
of charge, hy any Serviee Man who has enrolled
himself in the NaTioNaL 1.1sT OF RaDlo SErvICE
Mex (by filling out in full the blank which is
printed in every issuc of this magazine). We will
print short noticcs of the same nature as those
which follow; and will forward to the writer of
any of them the replies which may he addressed to
him (by the number given) in care of Ravio-Crarr.

We must reserve the right to condense all let-
ters into their most essential details; and we urge
all our correspondents who use this service to be
as concise, thongh thorough, as they would he in
the composition of a paid advertisement which would
cost them several dollars.

Service Men seeking emplovment should give
at the begtmng. the mportant detals which an
employer will first ask; and anvone offering em-
ployment to a Service Man should be eqgually
specific.

It is destrable that references be given in all
letters seeking employment. etc.—not for publica-
tion, but in order that Ranio-Crart may verify
the statements made, if requested to do so, by
parties interested in replving to the advertiscment.

Please give all information for pullication on a
sheet of paper separate from the guestionnaire,
which is filud Dby us. .\ge, years’ experience, do-
mestic atfairs, etc,; and do not forget to put your
name and address on each sheet.  We have several
requests lacking these huportant details, which we
cannot publish as yet. A period of at least onc
month nmust elapse between receipt of letters and
publication; as the forms of Nanto-CuarT close
several wecks ahecad.

We cannot pnblish under this heading any ad-
vertising of a commercial nature—for the sale of
goods, or instruetion, ete.; or for an employment
agency. \We caunot publish offers of general serv-
icing for the public, or general representation of
a manufacturer in a2 district.  For the former, local
advertising medinms are available, amd as te the
latter, a manufacturer requesting snch information
will he given it directly from the files of the
NatioxaL List or Namo Seevicy MeEx. An-
nouncements secking or offering regular employ-
ment, however. will be accepted wmder the condi-
tions stated above.

The writers of any of these requests may bhe
addressed as Opportunity No. ... (number
given below), in care of Rapro.Crarr, 98 Park
Place, New Yok City.

(Opportunity 23) Naval Flectrician. eight years’
radio experience, to be discharged late in year.
wishes to take up sound picture work, or servicing.
Age 22, Married.  (California.)

(Opportunity 24) Nervice Man experienced on
all.around general work. One time owner of shop.
and  long connected with radio aud wireless.
Wishes to make permanent connection. Age 36.
Married. Protestant. (New York City.

(Opportunity 25) Service Man, graduate Went-
worth Institute, Boston; School of Engineering,
Atilwaunkee; R, C. A. Institutes operating course;
wishes to locate with reputable concern or mann-
facturer. .\ge 22. Siugle. (Wiscousin.)

(Opportunity 26)  Radiotrician. experienced, de:
sires permanent connection. Lxcelleut references.

Opportunity for advancement more important than
starting salary. (lowa.)

(Opportunity 27)  Radio Dealer would like to
make contact with manufacturers who wish to in
troduce  their products in  Belgium.  (Brussels,
Belgium.)

(Cpportunity 28)  Electrical Engineer, familiar
with Sound Lffects. as also all Lranches of radio:
hiecensed projectyonist, Denver and Kansas City. For
vears in charge of electrical development for large
oil company. Qualified Ly education and experience
to undertake any problem in design, installation
or operation of sound-synchronized movies; desires
position of supervisery or consulting character, pref-
erably traveling.  Splendid references; at present

emploved; available on reasonable notice. Age 31
Single. (Colorade.)
(Opportunite  29) Service Man, eleetrician.

twelve vears' experience, hatterics, ignition, motors
and generators.  llas own radio testing equipment.
Will go anywhere. lielrian. Married. (Oklaloma.)

(Opportunity 30)  Electrician. plant superin.
tendent  large station. wishes to change over to
radio work exclusively. (Kentucky.)

(Opportunity 31)  Service Man. several vears
experience, desires place with manufacturer of a
good set, to study the line thoroughly mul have
opportunity for advancement. Salary to begin less
impurtant.  Age 37, Married. (Ontario.)

Craftsmen’s Letters

(Continued from page 524)

advice, on liow to get the most out of their present
sets.
Cuester 1. I'rice,
110 Heartt Ave., Cohors, N. Y.

I have never heen ahle to get good vesnlts with
short-wave sets. Will appreciate anvone’s answer.
Fraxx LExTo.
829 East 220th St., New York, N. V.

T have been working with radio for three years
and wotll like to ¢orrespond with fans of my age
(15) or older.

Toxm KENNEDY,
3521 1. 28th Ave.
Vancouver, B. €., Canada.

Others who woukl appreciate correspondence from
faus are Fdward M. Neil. lox 306. North BRer-
wick., Maine; Kenueth J. Pilz, 924 Tlullard St
Green Eay, Wis.: Irving Olson. 879 Ravmond St.,
Akron, Chie: and D. S. llatzer, 45 Flax St.,
Delaware, Ohio.

RADIO'S SECOND CENTENARY

“Two CENTURIES of Radio Fxperience is lack
of Jaliseo Radio Service”—Irom advertisement i
the Minneapolis Swnday Journul of September 22,
1929, lLet’s sce: Ben PFranklin was a lively yvouth
of twenty in 1729. Perhaps we have his where-
abouts located.

outributcd by Charles Rell.

Short-Wave Stations of the World

(Continued from page 508)

Kllo-
Meters eycles
025 3,250—W9XL, Fhlcago, 11N
FLTH J - WEOK, Daenlt, Mich
18-97.71  3.142-3.0% I}—Anrcrn“
3 3.124—-W00, Deal. N,
7.088 -WIOXI Alrpl’me Television.
3.005—w9XL, Chlcago, 111
3,830- Motalu, Nweden 11:30
1 pom
101.7 to 103.3 nieters—2.8%0 1o 2950 ke Television.
W3IXK, Rilver Nprings, Md.. 8 fe 9 pm.
excent  Sunnday; WPY., Allwoml, N )
W2XR, New York, N. Y.—W3xL, Dound
Iirook, N. I
1011 2.870—6WF, [Perth. Anstralla, .
105.2 to 109.1 meters—2.350 1o ke Televisian.
—W2XBA, Newark, I, Tues. amdl Frl
12 o 1 a.m. ; w2XCL, I!mnkl;n. .\ 5
WEX A I Ittsh II'LlI g XB,
s‘,:u-r\ WIXAOD, 'onlm.'l Ore. ;
-W9 lhlxazﬂ. 1. d
—wzxcn "ersey Clty, N. I 8:15 and
4 pom,
109.1 to 1131 meters—2.650 to 2550 ke
W9XR, Chicage, TIL

(Telice Tept.)

ol -nnon. -

Television-

110.2 2 -Aireraft.
124.2 2. seattle, Wash., Pollee and Flre Dept:

125.1  2,30%- W!)XL Chlcago, 11l ;—wW2XCU, Awpere,

128.0-129.0 —Alrcran

Kilo-
\h lcrs of

fes

127 —-WIOXZ, Airnlane Television.

1364 to H'J metcers—2,10 1o LH0 ke Television.

WBXAU, Pittsburgh,  1'a. - —-WIXB., Noui-
i Mass w2X

¥ Sehetectady,
N, Y. -WIXAU, Itoson, Mass.
1429 to 150 meter~ 2060  to 2,100 ke Televislon.
W2XCL. Lireoldyn, N, V.. Moo, Wed
ri Yo 1Y . - WQXAA llllr.mo
I, --wW2X8S8, XNew Vork., N. Y frame
G Unes deep, ¥ aeldes, 1,200 1 ALT;
WIXAE, Npringtleld, Muass, WBXAU.
I'lttbirezh, ' WEXAM, 1. Angeles;
u, l-l'.h-.lll N Y. WIXAK,
Pound  Brook, N F - -W3XK, Wazhing-
ton, D Dally exeept Nun. 5 to
o WPY,  Allwood B
Alrplane,
2 nor 1.715-Amateur Telephony,
{hi {Pollee Dept.)
o., (l'ollle Dent.)
.1 1.081--WOKX, New York, N I’ollee Dept.)
24,6 1.40N—-WOXAL. cChleago, Til (\V\IAC) and Aire
craft Television.
187.0 ].604- WZXCU Wired Radio. Ampere. N. I
g mCD NeForest Hadlo Co., 'assale. N. J.
121,
7.9 1.596=WKDT. Detrnlt, Mich. (Filre Dept)
(‘ilahdard Televislon seanning, 48 lines, 900 ]tP\I)

119.9-171.8
ne 14
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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 handboeok ever pub-
lished,” sayvs J. H. Bloomen-
thal, Chief Radio Operator,
U. S. S. B. Steamship “East
Side”

MANUAL

A New Edition

Complete new chapters on aircrait radio equip-
ment; Practical Television and Radiomovies with
nstructions for huilding a c0m|xlelc omﬁt radio
interference; 100% modulation; !atest eqmpmcnt
of the Western FElectric Co.; the Marconi Auto-
Alarm System; amd many other developments of
the past year. All this information js added in
the new edition and, besides, the entire book has
been brought right up to date with much new
material.  The Radio Manwal continues to be
the one complete and up-to-the-minute handbook
covering the entire radio field.

A

e A Handbook

for
Students
Amateurs
Operators
Inspectors

_ 20 big chapters
cover: FElementary
lectricity an
Magnetism: Motors
anrnd Generators;
Storage  Batteries
aml Charging Cir-
cuits; The Vacuum
Tube: Circuits Em-
ployed in Vacuum
| Tube Transmitters: Modu
lating Systems and 100%
Modulation;  Wave meters;
Piezo-Electric  Oseillators;
Wave “Traps; Maring
Vacuum Tube Transmitters: Radie Broadeasting
Equipment:  Arc Transmitters: Spark Trans-
mitters: Commercial Radio Receivers; Marconi
Auto-Alarm:  Radio  Beacons and  Direction
Finders; Aireraft Radio Equipment: Practical
Velevision and Radiomovies; Lliminating Kadio
Interference;  Radio l.aws and Regulations;

Nandling and Abstracting Trafhc.

An immense amount of information never
lefore available, mcimlmg detailed descriptions
of standard equipment is presented.

Prepared by Official
Exammmg Officer
The author, (. Sterling, is Radio Ins ector
and Examining Oﬂ'lcen Radio Division, U. S.
Dept. of Conimerce. ‘The book has been cdited
in detail by Robert 8. Kruse. for five vears
Technical Editor of QST, the Magazine of the

American  Radie Relay League.  Many other
experts assisted them,

Free Examination

The new edition of ““The Radlo Manual' has just
been puhitshed.  Nearly 800 pages. 69 Iustratlons,
Bound ki Flexible 1%ihrtkald. The eoupon brings the
volume for free examlnarion. If you de not agree tit
it Is the hest Radlo Look you have seen, return it and
owe nothing. If you keep it, send the price of $£6.00
wlthin ten days.

Order on This Coupon

| D. Yun Nostrana Co., Ene., I

l 250 Fourth Ave., New York., |
Send me the Nevised edltlon of TAE RADIO |

I MANUAL for examination. Within ten days after

I recelpt 1 will either return the volume or sent

| you $6.00, the price in fuil. Radlo-Crait J-.u

!
e
ST & N0 bk v i stmindiams PRV, M
|



Radio’sGreatestBargains!

HESE are the greatest radic set bargains that have ever been offered. The radlo sets prices at which we are selling them, it will pay you to install these sets and sell them at an
Msted here are standard sets made by the greatest and bast known radic set com. extellent profit.
panies in Ameriea. A number of our eustomers have made as much ag $20.00 and $30.00 on each cne of these
All of these sels are hattery sets (with the exception of the Freshman AMl-  sets by installing them, incidentally making a profit on tubes. loud speakers, etc.
Electric A.C. Set); but this Is only one reason why they are sold at such ridiculously Remember, we do not sell you these sefs as brand new. They all have been used somes
low_Dprices. what, hut they are all in excellent condition, and, by oolng over the cabinets with some

The other reason s that these sets are mostly demonstration and display models from  furniture polish, or otherwise renovating them, they will make a first-class appearance and,
Now York's largest radio and department stofes. E in most instances, you will not be able to tell the set apart from a new one. This is your
We have heen able to make conncctlons with 2 number of houses in New York City, and great opportunity to make a few extra doliars, and we trust that you will not let this
we secured these fine sets at ramarkgple'_‘rl_ces.ﬁ Due 1o these chrcumstances, we are enabled  opportunity go by.
to sefl them to you at only a frietion of their original eost. We Dromise reasonably prompt shipments, We have a large supply of thesa sets on
IMPORTANT!—SET BUILDERS, CONSTRUCTORS AND EXPERIMENTERS hand. and. in most cases, can ship within 24 to 48 hours.
TURN THESE SETS INTD BIG MONEY! ALL SETS ARE TESTED BY OUR EXPERTS AND WE GUARANTEE THEM TO
Thers are still many familles and many houses not equipped with radio today. At the WORK SATISFACTORILY.

STROMBERG-CARLSON 523 RECEIVER—‘—-FRESHMAN ALL-ELECTRIC RADIO FOR |
|

110-VOLT A.C. OPERATION

This model of the famous *'Treasure Chests’’ was one of tho first to Introduco the idea |
of eleetritieatlon. Four 201A tubes and one 200A were recommended; all operating veliages
to Le supplled Irom an eXteirnal power unlt operating fromn the Ight socket. surh as the
No. 402 Audic Power Unlt. (Of course. regular batterles may he wsed.) A beautlfully- |

gratned slanting woed panel carrles the well-Known phosphior bronze tuning and control i i i , latest
escUtcheons, The Panel controls Include a “Long-Bhort Antenna’” swhtel, and a \Veston aml‘rl’)‘e':t ';,1,,‘;"‘,gﬂm':,",“’;p‘}'gf,,,‘;';:‘,si‘{,f:,‘,;,,}: ::m? sler:sllhe"o riIS‘ Tﬁ%gﬁ:xeﬁ?se’rhgh:ct nusct:s
?\-v':lg‘l:’:';l;mflj. Ist“d:.'ag?neltn:I:Izéslnrorloggn:(ﬁ;am 5};‘;?"13 :l\neut'r{:élr)"nt- lfén;'.u:healén‘;:e?'s 1 type 227 tube, 4 2263, a 250 and a rectifier of the 281 type. The power pack s contained
unusually attractive. Makes a fine appearance in any home. The ehassls' of this set I | l"u" 1"“’"11.’m“1‘]‘;‘| e atl llhe Tenr of 'J\'fl Chﬂslsillsn mzdlml?u;éneéml’nm;big%elil' t't::;s.ﬂ;gt;!ll":l;
N . Ji 4 A . entlrely self-contained electric recelver. equinment is st al
“}ﬁl"‘_‘l'(f‘e" “l;(:l}’d‘i "“'“:“d wlg?.,':m“:” thlenl\: 5?& an*'“"" ";‘“ "“ef (“‘_'l 2230'001-‘ c"“‘l‘!" olive finlshed metal eablnet 19 in. long x 10 in, high X 12 in, deep; set weighs approximately
fradson @ \CSMNER TiGed G0N [0 without any change: in wiring. List price| 35y,  The Frestman Electric Radlo supplles the demand for a simple, neal-appearing,
_—_— fliuminated singie-dial contgel, entirely sell-contalned. shiclded. all-electrle radle set.

R O] A 2_0 List price is F90.00. - '
. RAP—-!EE'AA ATATER KENT MODEL 35

ONLY
g 9
250 14

One of the most compact receivers ever offered to the publie. It is of the tuned radlo
frequency type. The frst stage of ILF. Is untuned and acts a8 a “'blocking™ tube. Cireuit
oscillation Is prevented by the use of &rid subhressors, of whleh two are provided. There
is a total of three stages of H.F. amplificatlon and two of A.F. Three varluble condensers
are used. Overall dlmenslons are: 17% x 8 T 5% 1Ihehes. The chassis Is housed In a

Two stages of tuned radio frequency amplification, a regeneratlve detector, and two | brown crackle-finlsh pressed metal cabinet. Thls is a “‘one-iial control® recelver. A ‘'full
stages of A.F. amplification, using 4 type 199 tubes and a 120 for the last audio stage. ks | vision'' moulded bakelite dlal controls the variable condenser gang; ahuther moulded control
the arrongement of this receiver. A marvel for sensitlvity. Made by Hadio Corporatlon of | wiries the filament tieat. It welghs 12 nounds, Incorporated in this set is a G-wire cable,
Ameriva.  Like the big superheterodynes of the samie Make, Urum dials are used.  Three | puch wire of which 18 Tubber insulated and ‘‘color coded.” A power tube may be used In
vatiahle condensers are uscd and these arc'mnued‘ and adiusted by the left-hand or *'statlon | the iast stage. I'hosphor bronze ‘‘belting’’ counles the two slde condengsers to ttie eentral
seleetor” dlal. The twa R F. siages are NEUTRALIZED. Twa jaeks are provided; a eholce | one, upon the shaft of which the tuning dial is fastened This shlelded recelser has very
of one A.F. or two is obiainahle. 'Two small black knobs on the lower rlght are controls | high *‘gain’® and inay be used with antennas of any length. The varlable condensers are of
which vary the filament cireult resistance, and two similar knohs at lewer left are controls | the *‘single bearing rotor”” type. Thls set takes the following tubes: 5 tybe 201A ond one
fo# 3-[)[:1[: hul{anul‘r(\u l-nnde%scirn. l‘fﬂhlnﬂ 1s nmh&:gany. The tu!ﬁ) s:cke}\s are anllded‘lnlu type 1124 or 1714 tubes. List brice is $65.00.
single strin of hukelite. his strip i3 supporicd on sponge rubber, terminal strip is —= G Y 1]
provided, to which 1s fastened one end of a 7-wirc battery cable 5 [l long. The elever con- FRESHMAN 3-D|AL "M ASTERP'ECE
structor can adapt thls ehassls to shori-wave operatlon by mounting sockets for plug-in colls,
and by doing a bit of engineering with the variable condensers. Overall dimenslons are:
119 x 16 x 11 inches high. It weighs 29 pounds, List price 1s $102.50.

FRESHMAN “MASTERPIECE” TYPE E ONLY

ONLY $

$ | B.00

] 95

— Thiz s distinctly a Custom Tuflt set. Where It was thought that a change of narts
would tmprove the performance of the receiver, the change has been made. Although, In the

main, the elreuit is that of the famous *“Masterplece.”” There are three standard R.F. colls.

and llhlree slgndnrd 'l“‘re(xithm: \:\r;able 8(-ondensersl (th plates) made with brass plates, The

phanel 1s mahogany hard-rubber, x 18 x 3/16-Inch thick; the baseboard 1s the =

This is n single-dial receiver (what everyone wants) and, like the A.K. 35, It uses a|and materlal. A Cutler-lHammer push-pull snup switch 1s used. Ample wolum:mc%niiracl

phosphor bronze ‘‘belt’ to couple the thrce 19-plate brass varlable condensers. — SIx tubes | is obtalned with the two panel-mounled rheostats. One §s 25 and the other is 10 ohms.

are resquired for this set. Easy to turn over at a big profit. Its overall dlmenslons are: 26 Two phone jacks are provided for loud speaker contrection to first audio or second audlo

X 10 x 10 inches high, and the slanting panel mecasures 7 x 18 x 1/32 inch. It Is of brown{ oulput. Seven battery connection binding Dosts are tmounted on the rear of the baseboard.

ceackle-finish metal. Welght of set Is 21 pounds. The escutcheon fn the middle of the | The dials are black, moulded. This set takes five type 201A tubes. Total weight Is 12

panel has an openIng through which the dlal settlng may be seen: a seml-clreular rheostat | pounds. The overall dimenzlons are: '_roy& x 9 x 9-inches high. The cabinet is tinished In

for volume rontrol is adjusted by the small knol to he seen below the tuning knob. At the [ mahokany. o wsteh the panel. The set lsts for $60.00.

extreme left is a little 13-plate condenser connected froin grid to fllament of the first R.F.

tuhe, {?:dohtalnlnz d(um;m i:lallml1i pmaramsl. The first dB.IF. :s untunc(}. ‘ﬂl,(ll]. the serond

and t are tuned; e€ircuit osclilatlon Delnf prevented by the use of gr SUPITeRIOrs.

This set is designed to be ysed with five tyne 201A°s and a type 112 tube. The eablnet is of HOW TO ORDER

two-tone Mahogany veneer, with a nickeled, fuli-length piano hinge. List nvrice s $89.50. Remit amount bY money order, cash or certified Teak (per
* & .

Send for FREE RADIO SET CATALOG— sonal checks occasion delay). Order direct from this page at
A Postal Card Brings It prices quoted. No. C.0.D. orders on this sale accepted.

RADIO SPECIALTY CO. 98C Park Place

BUY FROM RADIO'S OLDEST MAIL ORDER HOUSE New York City
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JUST OUT!

atest Exact Information from A to-Z!

We take pleasure in announcing: ¢‘AUDELS NEW ELECTRIC LIBRARY"

it

AT g .
Latestinformation,
fully illustrated,
covering :—
Fundamental Principles and
Rules of Electricity, Magnetism,
Armature Winding, Repairs, Dy-
naros,D-CMotors,Construction,
Installation, Maintenance and
Trouble Shooting, Tests and
Testing [Instruments, Storage
Battery, Construction and Re.
pairs, Alternating Current Prin.
ciplesand Diagrams,PowerFac-
tor, Alternators, Transformers,
A-C Motors, Windings, Recon-
necting, Converters, Switches &
Fuses, Circuit Breakers, Relays,
Condensers, Regulators, Recti-
fiers, Meters, Switchboards,
Power Station Practice, House
Light & Power Wiring, Circuits,

igh Tension, Transmission,
Plans, Calculations, Code, Elec-
tric Railways,Signals, Elevators,
Hoists & Cranes, Gas Engines,
Auto & Aero lgnition, Starters,
Radio, Telephone, Telegraph,
Bells & Signals, Motion Pictures,
Talkies, Lighting, lllumination,
Electric Refrigeration, Heating,
X.Ray,Plating, Welding, Pumps,
Compressors, Domestic & Farm
Appliances, An Electric Calcu-
Jator for Engineers and Mechan-
jes, Practical Mathematics for
Ready Reference, A New Elec.
tric Dictionary & Encyclopedia
of Words.

Beautiful,
Timely Books

Read for Profit

New and More Uses for Electricity offer great opportunities to men who can
handle this power correctly. Modern electrification of industrycallsfor trained
men who know how to handle electricity accurately.

Simple as A. B. C.—“Audels New Electric Library” gives latest,
exact information from foundations of electrical practice to
latest modern applications. This is a NEW practical and
theoretical course in electricity for home study and

-, ready reference.

Here are the answers to your questions,
giving you the real dope thatevery electrician
must know, They chart your knowledge,
taking away the uncertainty of

uess work.
= EW!
NEW!

.,
.

N

&,

Books
NowonSale

in Preparation

The Library contains 12
books—the first 7 books
containing 3600 pages with
thousands of diagrams and il-
lustrations are now ready; the
remaining 5 books are in prepara-
tion. A pocket-size, flexibly bound
series that is valuable wherever
electricity is used,

Beautiful, timely books for service—

NEW!

pocketsize; completelyillustrated withdia-
grams and charts; simplified, easy to read
and understand. No electrical mancan afford
to pass up this opportunity, Extremely low
price; buy on your own terms.

SATISFACTION GUARANTEED!
‘Audels New ElectricLibrary’’
is backed by our 50-year record
as helping hand publishers. Satis-
faction always guaranteed.

|] PLAN 1~ONE BOOK A MONTH .
Please enter my subscription to'* Audels New Eleetric Library'” to
Icnnsist of twelve volumes, price $1.50 o volume (£10.50 for the seven
volumes now ready). Mail one volume each month snd 8s they are re-
Izeivrzd. 1 willmail you $§1.50 promptly.
(] PLAN 2—PAY 50c OR MORE A WEEK
Please ship me for one week's free trial the first seven velumes of
““Audels New Electric Library,” $1.60 each (310.60 for the seven vol-
umes now ready). The remaining five volumes to be mailed as jssued
at §1.50 0 volume. If satisficd. | will mail you 50e or more each week as
IE:yment for the first seven books and I will pay for the last five num-
rs aa I receive them at $1.50 each.
|D PLAN 3—CASH PRICE $9.98 )
Please ship me postpaid “ Audels New Electric Library® for which I
| encloseremittance$9.98in full payment for the sevenvolumes now ready.
I You are toship me onone week's trinl the remaining five volumes

as they are issued for which | will either pay 81.50 each as received or
lrctum to you. This Dricc is based on §% cash discount

THEO. AUDEL & CO.,
65 West 23rd St., New York, N. Y,

Please ship me the NEW '*Audels Electric Library® on the
plan marked (X)-

NAME

ADDRESS ...

OCCUPATION.

EMPLOYED BY............. e —————



Tht Cortez 51 one of the muny maguipicenr
medels in the Scots line of Cusrorm Pin
Radsa. [tis.uthenticads Spanesh, made of
weccrous woods, handstooled leatbers, wath
artfully done, genuine, bund-wronght iron
trim. The price complese is §po05. Qthee

rriodvds we Jou as $at4.50, {

The ehiesais of the Scort A-C
Sineld Grid 10 is a jouel of
engancering precasion. Four scocen
gred tubes are used. The orerall
amplsfication obrained is far
greasershan that ois.ssaed i1 any
otharr eCeiver we know of.

TOII(‘I) a I)ullon

... there’s your station!

This newest product of Scott advanced
design and precision engincering is the
first practical application of the idca of
remote control. It is more than rracrical;
it is perfecred! Touch a button—there’s the
station of yourchoice—control the volume
hy turning a tiny knob—that’s all there
is to it. The actual tuning is done in the
Control itself. The condensers in the re-
ceiver do not move. No

motors—no relavs— “
nothing to get out of | ™
order. And a cord no 3 qrﬁd"[

thicker than a lampcord N T ,_%

connects the Control to .

the Recever. In all cruch -
—there is nothing clse
like the Scott Radio Control. Nothing
else so fine—so smooth—so perfect in
operation. The pictures herewith illus-
trate a2 few of its many uses. The cou-

V.

pon will bring you 4// the facts. Mail it now.

SCOTT TRANSFORMER CO.
5450 Ravenswood Avenue * Dept. RC4 ¢ Chicago, Il

and for the amazing new

SCOTT
RADIO
CONTROL

fm' alwa(l of tllc capacity
0[ l]lc Scott Lal)orat()ry

b

Bare-nerve sensitivity ! Seemingly unliited power! Abilicy to bring in the greacese

number of distane stations! Superb, perfectly realistic tone! Positive selécrivity!

Absolute dependabilicy! These are the ateributes of the new Score World's Record

A-C Shicld Grid 10. Advanced design made them possible. Precision engiueering L
makes them a reality! i

Every Scotr Receiver is laboratory made, by band. The physical and elecirical S
characeristics of every part and piece of wire 7z each indrvidual receiver are determined i..
onc by one—uwor to a rolerance—burt to cxactness. Think of it! Advanced design carried
out to precision standards! No wonder Scorr Radio is the one and only World
Record Radio—no wonder the demand for the Scott World's Record A-C Shield
Grid 10is greater than our capacity to produce then.

MAIL

COUPON’

It will bring vou full details of chis
great receiver—also large photo- -
graphs of the many gorgepus Customs

e comole models it comes in.
The F'“‘“’g“l‘h‘ 2nd the compleeg
sct of FACTS on the Scort World's
Record A-C Shield Grid 10 will be Ty
arevelation to you. We'll also send
full particulars of che new Scort
Radio Control briefly described else

wheee on this page. Clip—
mail coupon teday.

By rimply pushing buttous,
the dessred stitions are
siwitchad in or onr. The keiok az
thy end is for volums control.

SCOTT TRANSFORMER CO., Dept. RC4,
4450 Ravenswood Ave., Chicago, Hlinois.

Send me full particulars of the new Scort World’s
Record A-C SEic]d Grid 10, photographs of Scott
Consoles, and all the facts about the Scott Radio
Control.
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