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R.T.1I R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE R.T.X
- o o N THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES - e He

A -
e

More to Come

Bndio now offers ambitious men the great-

- N - N\ N
est Moneyv-Making Opportunity the No lnv\perlence\ \
world 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 qualificd men casily carn $60 to $100 per week and even
$10,000 a vear jobs are plentiful.
BIG MONEY for Spare-Time Radio Work is easily made in
every city and village. You can now qualify for this Biz-Money
work quickly through R. T, I. Get the Big Money Now and

go up and up in this Big Pay ficld. The Radio industry calls More to come
for Morc Men, and R. T. I. supplies what the industry
wants you to know.

Arr vYoU 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 eamn
spare time money while you Jearn at home.

Tur MeN who get inl(; this Bi\%-t‘.\lgncy field nt})]w
A% " 3 ! will have an unlimited future. Why? Because this
Supervised by Radio Leaders billion dollar Radio industry is only a few years old
and is growing by leaps and bounds. Get inandgrow

with it. $10 to $235 per week and more is easily made

in spare hours while you are preparing for Big Money.
TerLEVISION, too, will soon be on the market, so the
leaclers say. Be ready for this amazing new moncy-mak-
ing field. Remember, R, T.1. “3 in 1”” home-training gives

R. T. I training is prepared and supervised by

prominent men in radio, television and talking
picture engineering; distributing; sales; mun-
ufacturing; broadcasting, etc. These men
know what vou must know to make money

in Radio. You learn casily in spare time LET F. H. SCHNELL

- -ou all the developments in Television and Talking Picture AND R. T. I.
at home with the R. T, I. wonderful Bwotl . . P ADVISORY BOARD
combination of Testing Outfits, Equipment, together with the complete Radio Training. e

Parts, Work Sheets, Job Tickets. 4 0 s Mr. Schnell. Chief of
1t Pateyr qich whelGonctiaul Warning 4 R.T. L Book Now | R T L S,
covers everything in Radio D t start R. T. L. traini best knows radio men

. 5 o o not start R. T. I. training F EF o o TR
icludes Tl 1% if you are going to be satisfied R 4 twenty years. of Radio

tures and the latest
in Television. Get

experience. Yirst to es-
tablish two-way ama-

to make $15 or $20 per week

started in Bi more than you are now, Most The thrilling story of Radio, teur communication
g & R. T. I. men will make that much Television and Talking Pic- with Europe,
Money Ra- L . . i Former traffic_man-~
dioworl increase after a few weeks. There is tures is told with hundreds of ager of American Radio
o no reason to stop short of the Big pictures and facts —its hun- i‘.fé%gfxﬂﬁ&el;'ﬁ?tfg;
- EEK : Money Jobs or the Big Profits in 2 dreds of big money jobs and U 8 N R, Inventor
80-PER W ¥ . g ] ¥ Jobs @ . 8 N R :
60-%70-35% R T. L spare time or full time business of your spare time money-making and designer of Radio
% UP. That's what the P . b N 4 B 2 apparatus. Consultant
AND lends Send f°r°m-geu. own. No capital needed, Get started ¥ opportunities everywhere. Engineer to large Ra-
traifi™¥ ook and 8¢C Loigs with R. T. I. now. Make money dio manufucturers.
R. T. 1. : Assisting him is the

while you learn at

R.T.I. Advisory Board
home.

composed of men prom-
inent in the Hadio in-
dustry.

RADIO & TELEVISION INSTITUTE
Dept. 773 4806 St. Anthony Ct.,Chicago

RADIO & TELEVISION INSTITUTE

Dept. 773, 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 ITome Training (without obligating
me in any way).

Send f
| Send, for poir oRF

THE R.T.l.ADVISORY BOARD. These men are executives with important concerns
in the radio industry—manufacturing, sales, service, broadeasting, engineering, ete., ete. Name
They supervise R. T. 1. Work Sheets, Job Tickets, and other training methods. ' -
R.T. L. R 71 TRAINS YOU AT HOME FOR A GOOT JO3 OR A PROFITABLE : Address.
e PART TIME OR FULL TIME BUSINESS OF YOUR OWN .

~:
= Ul
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| hour upwards, spare time A

|| and full time, from the day they join
| the Association. 1f you want to get
i own, make 350 to $75 weekly in

|| your spare time, investigate the
| opportunities offered the inexper-

| cash in on Radio, It makes past ex-.

i rebuild sets—glven sure-fire money- |

1 helped to secure a position by out

{ the Association, men all over the
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ﬂhe“ tasy Ways

! ""E’(’ 100 an ,;",s
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plans
shown are but a/®®
sample of the many
ways in which our mem- g
bers are making $3.00 an & i

into Radio, have a business of your

ienced, ambitious man by the As-

sociation.

Our Members Earning

Thousands of Dollars
Every Week

The Association assists men to

perience unnecessary. Asa member
of the Association you are trained
in a quick, easy, practical way to
install, service, repair, build and’

making plans developed by us—

Employment Department. You earn
while you learn, while you prepare
yourself for a blg -pay Radio position.

The Association will enable you to
buy parts at wholesale, start in busi-
ness without capital, flelp you get
your share of the $600 000,000 spent
annually for Radio. As a result of

country are opemng stores, increas-
ing their pay, pass-
mghcensed operator
—’\ examl;natlons land-

ing big-pay posi-
\‘ ‘““‘ thﬂS with Radio
\ makers.

InYour Spare Time

gl 7 RADlO

_a_‘t.nvﬂ'

are a few of

almost impossible for a young fellow to fail,

will follow your easy ways of making money.”

done over $1 100.00 worth of
6 Weeks business in the last 6 weeks.
Next month I am going to open up a store
of my own. I never knew that money could
come so fast and easy.”

Spare Time
though I am not a graduate but just learning.”

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

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

Membership

bership which need not—should not

making more money now, and
having a better position in the
future, mail coupon below now.
You'll always be glad you did.

andboo! ‘: Mail Coupon Today for the
el FREE HANDBOOK

\%\ It is not only chock-full of absorbing
information about Radio, but it shows

FeLL

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
4513 Ravenswood Avenue Dept, RCA- cago, linois

owoeowneeed ...ﬁ-h"

= Radio Training Aasocnahon of America
Dept.RCA-3 4513 Ravenswood Ave., Chicago, Ill.

of your Radlo Handbook.

FW&W Belo

(== the reports |
4 from those now |
cashing in on the |

“40 Easy Ways”|

Clears Frank J. Deutch, Pa.—*“Since §
$3,000.00 joining the Association 1 have |
¢ cleared nearly $3,000.00. It is [t

no matter how little education he has, if he [

31,100.00 m Y. R. Allen, Calif. — “Have I

Week N. J. Friedrich, N. Y.—*“I |
925402 have averaged$25.00a week Y|

for the last 7 months even |

—*“Your |

valuabletome.Ilanded a |

If You Wish NO-COST

For a limited time we will give to | .
the ambitious man a No-Cost Mem- |

—cost you a cent. For the sake of ||

(‘5"

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

Sesmaccsccsecscnsntaaansessd
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YOU CAN LEARN

LECTRICITY

In the Great Coyne Shops
Without Books or Lessons

My Amazingly Easy Way
VWill Astonish You

Don’t spend your life waiting for five dollar
raises in a dull, hopeless job. Now— and for-
ever—say good-bye to twenty-five and thirty-
five dollars a week. Let me show you how to
qualify for jobs leading to salaries of $60, $70,
$100 and up, a week, in Electricity —NOT by
books or correspondence, but by an amazing
way to teach that makes you an Electrical
Expert in 90 days. Getting into Electricity is
far easier than you imagine!

NO BOOKS -- NO LESSONS
NO CLASSES

No dry, uninteresting books to study. No les-
sons to learn. No classes to attend.” Alb actu-
al electrical work—right here in the great
Coyne Shops—building real batteries—wind-
ing real armatures — operating huge motors
and generators, wiring houses, repairing ra-
dio sets, working on auto and airplane engines,
etc., etc. In one department alone we gen-
erate enough electricity to supply a small
city with power!

No Advanced
Education or Previous
Experience Needed

Youneednoadvancededuecation, because Idon't
teach you out of books. And because you learn
by actually doing the work yourself, you get
all the experience you’ll need right here at
Coyne. I don’t care if you don’t know an ar-
mature from a generator; if you're 16 years
old or forty-five, It makes no difference! I
will prepare YOU for a Big Pay Electrical
Job in 90 days’ time.

COYNE AL s,

Dept. 30-95 Chicago, 111,

500 S. Paulina St.

Prepare for Jobs
Like These

Here are a few of hundreds of
positions open toCoyne-trained
men, Qur free employment bu-
reau gives you lifetime employ-
ment service.
Armature Expert, to $100 2 Wk.
Substation Operator

60 & Week and up
Autoe Electrician . §110 a Week
Inventor . . . . Unlimited
Maintenence Engineer

up to 8160 a Week
Service Station Owner

A up to §200 n Week

Radio Expert up to $100a Week

Get My Big

Free Book

Mail the coupon and let me
send you the big Coyne book
of 150 photegraphs—facts—
jobs — salaries —opportuni-
ties. This costs you nothing
and does not obligate you in
any way. Just mail
the coupon

JOBS—PAY—FUTURE

Sixty-thousand new Electrical Experts are
needed every year. Thousands needed NOW
for jobs paying $60, $70, $100 and up a week.
Sodon’tworry abouta job - Coyne Training set-
tles the job question for life. Just recently one
concern called on me for 150 graduates. And
calls for more men are coming in almost daily.
My big, expert Employment Department will
help you and back you up as long as you live,
without one cent of cost to you.

EARN AsYou LEARN

And don’t let lack of money stop you. Most of
the men at Coyne have no more money than you
have. Many of them pay practically all their
expenses through spare time work we get for
them. I will allow you yourrailroad fare to Chi-
cago, and help you land a good part-time job
the day you arrive, if you want it. Then when
yougraduate I'll giveyoulifetime employment
help anytime you want it,

Special Aviation Offer

Right now I am giving an extra special train-
ing in radio, Auto Ignition and Aviation Elec-
tricity, without one cent of extra cost. Also,
I'm making a most unusual tuition offer. But
to get these big advantages, you must act at
once! So tear out the coupon and MAIL IT
TODAY! Find out how quickly and easily you
can land a Big Pay Electrical Job. Just mail
the coupon.
L& ¢ 32 _§ 8§ 2 _§ § § § § § |
H. C. LEW1S, President
| COYNE ELECTRICAL SCHOOL, Dept. 30-95
500 8. Paulina St., Chicago, I11.

| - o e—
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Gentlemen: Please send me free your big 12 x 16 Book, with
I 150 illustrations and your special offer of Two Free Courses.



420 RADIO-CRAFT

“T'he World's Champion”
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12,000 MILES OF VERIFIED RECEPTION OF A 100-WATT STATION!
STATION 2UW, SYDNEY, AUSTRALILA

This wonderful WORLD'S RECORD was not made on “short waves” but on thg regular broadceast bunsl on
a wave length of 267 meters by John White, 3054 Kingsbridge Ave., New York City. It was not made with a

ten-tube super-heterodyne but with the marvelous FIND-ALL FOUR

Correctly Designed 1o utilize all the

latent possibilities of the sereen grid tube.

HERE IS A CUSTOM-BUILT RADIO THAT FOR
DISTANCE AND QUALITY HAS NO EQU AL

It is the supreme achievement of a man who has the respect of, the
entire radio industry. The “FIND-ALL FOUR” was designed
principally for radio fans who desire reception from stations all
over this country and forcign stations as well. While i1t is battery
operated it can also readily be adapted as an AC or DC. ELIEC-
TRIC SET. Although compaet it is onc of the most powerful
receivers on the market today. lts reeeption surpasses that of
many six or cight tube sets. It can be used with the ordinary mag-
netic speaker or with the most modern dynamic reproducer.  The
WORLD'S CHAMPION “FIND-ALL FOUR” is made up in a
handsome Table Model cabinet and also in complete kit form with
bluceprint and complete instructions for assembly.

TABLE MODEL, Complete—Iless Tubes. ... $35.00
COMPLETE KIT—Blueprint and Instructions. . . $25.00

r—

POINTS OF SUPERIORITY

t [ By DISTANCE—Muarvelous distance reception due to cor-

reet use of the modern Screen Grid Tube has been verified
with this set.
other foreign countries have been clearly received.

21 TONLE QUALITY—Clear. natural nndistorted quality—

found only in the most expensive sets.

Stutions in New Zealund, Japun, Canada and

Complete Table Model or in kit Form
Direct from Fuctory at Remurkuble Prices

BaNk ReromNcrs:
I“idelity Trust Co.,, New York

FIN

(3) VOLUME—Plentv of volume even on distunt stations,
) TWO DIAL Control gives shurper timing for greater
distunce.

[3) FOUIPMENT—Only extru  c¢quipment—Batteries  or
liminators, one 222 Tube. two 201\ Tubes. one 171A
Power Tube und Speaker.

(6) CONMPACT CONSTRUCTION Cabinet meuasures
exactly 7 x 7 x 12 inches. Abuminum chassis of lutest design.
(7) KIT—Cun he assembled and wired by merest novice in
less than an hour.  Chussis furnished complerely drilled.

SEND US YOUR ORDER NOW-—\Mention this Series—RC-3

“ALL RADIO CQO.

Designers and Manufacturers of Custom Built Radios

creen.Gri

Suite 707, 285 Madison Ave\ ?find-ﬁ% / New York_ City~
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Thousands of
Positions

Open

Right Now

at

Salaries Ranging

UP to $2( ()20 per

for MOTION PICTURE SOUND Engineers

‘V’E are in contact with chain
theatres and manufacturers of
Sound cquipment who desire the
gervices of competent sound men
as engineers, projcctionists, instal-
lation and service men. QOur em-
plovment department will assist
you in making a profitable con-
ncction free of charge.

GUARANTEE

Our guaraniee insures you that if
you enroll as one of our students
and take advantage of the many
opportunitics that your mcmber-
ship entitles vou to your increased
ineome will pay the tuition of the
coursc many times. We uncon-
ditionally guarantee that if for
any reason vou are dissatisfied
(you being the judge) we will re-
fund every cent you have paid.

PROJECTIONIST

SOUND
INSTITUTE

“The Authority’’
EASTON, PENNA.

i ,a ] .
1 Sl e
1k i ool ':U

WEEK

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

POLICY

Qur course on Sound Projection
which is prepurl‘d by the most
cwinent authorities on Eleetrical
Acousties witl qualily vou for a
Profession whose place in the
engineering workl is second to
none. All of the available knowl-
edgze of the art and the underlying
fundamental principles of sound
is given to vou in an cveryday,
plain-talk  language, as well as
two weeks' practieal training in
the operation, servieing and instal-
lation of Sound Equipment.

DEMAND

In the 20,000 theatres throughout
the United States and Canada,

EASTON, PENNAL
Gentlemen:

osition on Seund 'rejection.
Name

Address

r—-—-————

City . passcsss aesssssm marmase

which now employ approximately
50,000 projectionists, it is ecsti
mated that a very small per eent
of this number are qualified to fil}
the position as Sound operators.
Many thouands of new men will
have to be taken into this ficld as
fast as the many thousand unwired
theatres are wired for sound as the
additions of sound doubles the
numher of operators required.
This condition will create many
thousands of positions at salaries
up to $200.00 per week.

The tuition for these courses is
very reasonable and is pavable in
easy installments as vou study.
Also vou have the added conve-
nienee of studyving at home in your
spare time. Fill out and muil the
coupon below today for spceial
scholarship proposition.

Mail Coupon for Free Information

FPlease semd me, by retiern mail, full details of vour Special Scholarship Prop

.......................

REC-3 l

i e e e — —— — —

PROJECTIONIST SOUND INSTITUTE,
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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 vour first science fiction magazine, you will never
let a month pass without making every cffort to read the next issue. Hours
of pleasant pastime arc 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.

SCIQSCNeDER |

Stories

SCIENCE WONDER STORIES
exploits the present and the future by
giving you the most marvelous stories
that have ever been put into print.
Interplanetarian  trips, space-fivers,
talking to Mars, death rays, gravity-
nullifiers,
trips to other worlds. are some of the
subjects treated in SCIENCE WON.-
DER STORIES.

transmutation of elements,

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

Rice Burroughs famous.

25¢

MATIL
COUPON

Wi -
NOW

N\

NOW—for the first time, advanced
thought on scientific crime detection
1s published in a profusely illustrated
monthly magazine. SCIENTIFIC
DETECTIVE MONTIILY is truly
the most amazing publication ever
issued and the most fascinating read-
ing ever set into type. 100 pages—
every one chock full of gripping reve-
lations and stirring situations. All
based on newly discovered scientific

aviation be
yvears hence, one hundred years bence,
five thousand years hence?

The answer to this guestion is found

What will

like fifty

in the most unigue aviation fiction
magazine in print.

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

THEY ARE ALL DRAMATIZED
MECHANICS OF THE AIR.

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

stories

stories

facts.
The On All Newsstands
Copy  or use coupon for Big Saving

STELLAR PUBLISHING CORP, \
98 Park Place,
New York, N. Y. !
Enclosed find $...... for which enter my |
subscription to
( SCIENTIFIC DETECTIVE MONTHLY |
( ) SCIEXCE WONDER STORIES
( ) AIR WONDER STORIES

for eight months. Cheek which you prefer.

(Canada and foreign $1.25.)

NaAME it - bt

Address ....iiiiiiiieii e o

Cith. . oo dibmba g i) w e @ State cd.ois o o
NI 4

8 MONTHS

ANY ONE MAGAZINE

$] .00

(Canada and foreign $1.25)

e
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PENCIL POINTED FOUNTAIN PEN
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Its all they
say it 1s ~
more’

and

A New Idea 2 distinctly dif-

@ ferent seli-filling
fountain pen that writes with ink like
a pencil. It does any kind of writing
~instantly—on any kind of paper,
even wrapping paper. Better.
Smoother. Without a miss, skip or
blur. Has the advantage of a pen and
the ecase of a pencil.

FRANKLIN
SURETY CO./ It works like
Assets over /' a charm—with

THAT BALL-
LIKE 14 KT
GOLD POINT

~T

hard smooth ball-like point can-
not spread, bend or break. Let

$1.000.000 /" ; 1icht, smooth anyone use it. They cannot

S‘ 00 ?..‘{?-.'ﬁ?,'.fff y easy glide that ac- injure or distort it. Patent auto-
a— of all tually improves your matic fced prevents point from
Mare of cbony biscic bard f‘::";;‘;‘“ handwriting. clogging. And it never leaks.
Hlling lever. 14 K. whliegold this Makes 1 to 4 clear Beautifully made of finest ma-
st AD carbon copiesandyour terials. Has safety screw cap,

sell-filling lever and clip. Itis
the equal of pens selling at a
much higher price, and it’s
FREE to try ior 10 days. No
obligations. Simply send the

originals in ink. Idealfor
salesman’s orders, private
correspondence, otlice, sales,
billing or other records.
Draws lines to a ruler.

jl

The Black

and Pearl

An attragtive INK-
OGRAYTT sdne size
harrel and cap and
S LXReNSIYe uns
breakalile materialas
$lu lountiin  pens,
Poiptis platinmn and
iri-liutn, the two most
durabile and expen-
$ive | recinug wetals.,

The
Big Chiet
A large <ubstantal
INKOLH AN satne
sizcas §7 aud PR.IS
founiain peus. Made
of otitel] hard rub-
brrowhichisblack and
yed art-tcally bLiend-
ed. Guld filled band
on cap, yold clip and
lever. 18 Ktowhite yold

poinmtandteed, Beayty ¥ Thie € yold Libd bawds

& dtignity combined in [ en cap asd gold sclf-

aroustattractivenianser. Lidine lever 3ud clip.
Price $3.00 Prlcc $5.00

surpris ‘The touch is velvety.
the ﬂow simooth and its per-
satisfac~
Rocke Hill,

Iormdnce altozether
torv—yincy  Addnts,
Bouth Cervlina.

Yoiu have one of the thest
Writing  jrstruments I _ever
used regardless of price, I use
the lowest grade stationer¥ and
there 1s uever bloteh or
scrateh because of ils round
smooth point. It {s a wondere
ful invention,—

H. L, Qrlcy, dlhenn, Ta.

I am determined to use no other

Pen in my werk., If they only

knew the comfort of writing
with this pen, every snther in
the world would, am sure,

get.  one. “Cheerfo."
Louis Itamon, ILoudur,

—{ .mt
Englend.

Fight years or more apro, Y pure
thased an Inkograph, which has
beenr in almost constant use
during  that tlme This s
rather remarkable, jfnasmuch
as I had many fountain pens
from cheap to expensive, but
none compares with the Inko-

grnph which Is as ®ood and
rf“ th? serve as vhen I pur-
chase

Horric lidster, Great Necks L. I

Writes smooth!v, like voint was
greased.  Makes uo differenca

Am a bank teller. Can 'chk up
InkoRrapli any time any
position it writes lmmodlately
all words and numbers the
same. Try and do it with any
other peun. Can honestly gay
I never found a pen §6 easy what kind of paper. Fine for
and tireless tp write with.— shipping tags.-

C. K. Morcly, dlleatown, Pa. L, A, Bimms, Jerscy Cityy, N. 4.

1 Not a smudge or blot. The coupon along.
i I
3 i WHAT THEY SAY OF IT?
‘é I have heen Monev Order Clerk Am  tickled skinny,  It's a I must writé and express my
oy ! in the P. O. for twenty_ vears darling. can Make carbon coples appreciation to thank you for
i and this fs the best pen T have of orders and send original §u giving the public the oppor-
ever used.—John 0. Fulemcider, ink to fattory lnstead of pens tunity to use so wenderful =
Atonroe. North Caroling. ciled sheet.— writing Instrument. In my own
® - 4. Watson, Llgin, HL. work, inventing, I must Jot
.. Your Inko;-r'nph is 2 dellghtful down my thoughts and ideas

very quick and 1 find my Inko-
eraph my first aid. which
never falls.—8. L. Henry (Ladw
Edison), Nao York.

Have Improved 507 In my hang
writing since using your Inko-
graph.-

J. R, Recd, Loulseille. Kv.

You ean see the point In it for
fnsuranc: men—Iior You can
spread this news but not that
point.—torge K, Miller, Weat
Phriledelphia, Pa.

In my opinion there Wm't u
b ter pen on the market ve-
dliess of price.—

D. J. krcrycron, Lofavette. La.
We Intend to use the Inkograph
generally in the office. It makes
a splendid carbon on 20 pa-

per.—Herngrd  Gloekler  Comgdny,
I'J’fsbl‘!Jh, Ia. .

<€
Fllustrations Actual Jize

Take Advantage of Our FREE 10 Days Trial Offer

a juin the many¥ thansands who toll ws that yeyandiess of price the

InRaukAl §s the Lest writing instrumeat 1hey lave o u

INKOGRAPH COMPANY, Inc.

World's Laryest Pencil P'ointed Fountain Pen Munufacturers

New York, N.

163-69 Centre St.,

DEALERS

Stationery Slores, Nrug Stores,
Deparuncnt Stores, ¢
tog and tra

. stodd for

rc ¢ prices

) | ~
P », . , = i S| . b
- - Y, L 1 le prices.

Your na and address are sutlicdent. 16 within 10 days vou
are not ysatisticd thatthe INKOGHAVH is The handless
' and t pen you have over used regardless of price,

seturn i1 and we will

NOTE:

$..50; $3.00 stylus, 84

When Ordering
Inkograph Put X
After Style Desired

szg D Also mork X

Here

INKOGRAPH CO., Inc., 1

refuud your mgLey,

When remittance accompanies order
INKoGRArd will be sent postpaid.
Prives outivle Y. 8. A, $200 styl=,
0U; 3500 styles, $7.00 and remitience

must accompany erder-

$3:69 Centre §t., New York

5 2 You mav send pe INKGGRAPIL § wil pay postwen §
$F00 [ tuifeanfiuie [ v v on ddien
with ring on
€ap ta be cur-
00 ried on ladies® Name
ss—D sautoir or —_— = =— ~———
mun’s watch chaio.
AGENTS |aw=
Send for INnsoGHArE or FREE psles
visp bookiet, Sels on sizhi, be io. .
vestmant, immediste comminsions, City Siate
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$375 One Month Spare Time

“Recently 1 made $375 in
on¢ month in my spare
time installing. servicing.
selling Radio sets. And,
not so long ago, I earned
enough in one week to pay
for my course.”

EARLE CUMMINGS,

18 Webster St., Haverhill, Mass.

$1597 In Five Months
“The N. R. L. is the hest
Radio school in the U. S. A,
1 have made £1397 in five
months. [ shall always tell
my friends that [ owe my
success o you.”

HENRY J. NICKS, In,

302 Safford Ave.,

Tarpon Springs, Fla.

$1164 Spare Time Profits
* Look at what I have made
since I enrolled, $1,161—
money I would not have
had otherwise. I am cer-
tainly glad I 100k up Radio
with N. R. I. I am more
than satisfied.”
HENRY R. HEIKKINEN,
123 W. Erie St., Chicago, Il
Over $1000 In Four Months

My opinion of the N. R. I
course is that it is the hest
to be had at any price.
When 1 enrolled | didn*t
know a condenser from a
transformer, but from De-
cember to April 1 made
well over $1000 and I only
‘worked in the mornings.
AL. JOHNSON,

1109 Shelby St.. Sandusky, Ohio.

vou enroll.

gives
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of Your Own
without

Radio’s amazing growth is making many big jobs. The world-
wide use of receiving sets and the lack of trained men to scll,
install and service them has opened many splendid chances- |
for sparc time and full time businesses.

Ever 50 oftén a new business is started in this country. We¢ have scen how
the growth of the automobile industry, electricity and othérs made men rich.
Now Radio is doing the same thing. Its growth has already made many men
rich and will make more wealthy in the future. Surely you are not going to

how to begin making extra money shortly after

Nashville, Tenn., made §935 in his spare time|
while taking mry course.
I Give You Practical Radio Experience

My course is not just theory. My method

£ youlearn the ““how™ and “why™
\ of practically every type of Radio
sct made.
dence to lackle any Radio problems
andshowsupin your pay cnvelopetoo.

More Trained Radio Men Needed

A famous Radio expert says there are four
good jobs for every man trained to hold them.
Radio has grown so fast that it simply has
not got the number of trained men it needs.
Every year there are hundreds of fine jobs
among its many branches such as broad-
casting stations, Radio factories, jobbers,
dealers, on board ship, commercial land sta-
tions, and many others. Many of the six to
ten million receiving sets now in use are only
25% to 409, efficient. This has made your
big chance for.a spare time or full time
business of ;your own selling, installing, repair-
ing sets.
So Many Opportunities You Can Make
Extra Money While Learning

Many of our students make 310, $20, $30 a
weck extra while learning.  I'll' show vou the

pass up this wonderful chance for success.

1 Will Train You At Home In Your
Spare Time

I bring my training to you. IHold your job.
Give me only part of your spare time. Yow
don't have to be a college or high school
graduate. Many of my graduates now mak-
ing big money in Radio didn't even finish the
grades. DBoys 14, 15 years old and men up
to 60 have finished my course successfully.

You Must Be Satisfied

T will give you a written. agreement the day
you -enrotl to refund your money if you are
ot satisfied with the lessons and instruction
service when you coinplete the course. You
are the only judge. The resourcesof the N. R. 1.
Pioneer and Largest Home-Study Radio school
in the woilld stand back of this agrecment.

Get My Book
Find out what Radio offers you, My 6{-page

plans and ideas that have proved

book, * Rich Rewards in Radio’"

—

successful for them—show you

G. W. Page, 1807-21st Ave., S..

With My Course

you praclical Radio experience—

This gives you conli-

You can build 100 cir-
cuits with the Six Big
Outfits of Radio paris
1 give you. The pictures
\ here show only three of
J them. My book explains
. my method of giving prac«
tical training at home,
Get your copy !

lhis Book,
what

in Radio and your practical method of teaching’

points out the money making op-
portunities the growth of Radio
hasmade for you. Clip the cou-
pon. Send it to me. You won't
be obligated in the least.

Address
J. E. $mith, Pres.
‘Dept. OCY

J. E. Smith,
President,

Dept., OCY
National Radio Institute, Washington, D. C.

Decar Mr. Smith: Send me your book, [
want to know more about the opportunities

at home in sparc time. This request does:
not obligate-me to.enroll and 1 understand
no agent will call on me..
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Short-Wave Opportunities

By Hugo Gernsback

URING the past two yvears there has been pgreater

activity in short-wave radio, perhaps, than in any

other braneh of the radiv art.  While short waves

themselves are nothing new on the radio horizon, vet
it is most interesting to note that the general publie is. at
last, becoming aware of the fact that there are such things
as short waves.

From 1908 till 1921, radio was a sealed book, so far a:
(he public at lirge was concerned.  Then, when broadeasting
started its triunmphant progress in 1921, the general public

heemne interested, and a tremendous boom in radio tollowed.

It scerus certain that we are to sce history repeated, so
far us the short-wave receiver is concerned.

Until guite recently, it was not possible for the untrained
Fovinan to huy a short-wave set and operate it hinsetf: and,
incdeed, until a few nwnths ago it was not possible to buy an
A.C. short-wave sel.

These conditions. however, are heing
rapidly: and the time is now here when the public at large is
heginning to ask questions about the possibility of listenin

overcome  very

in to short-wave stations thousands of riles away.

UTntil very vecently, it was necessavy to nse the head-
phones when listening o short-wave progrios: buly during
the last year or so, it has heeome possible to bring in, on the
lond speaker, the distant programs on the short waves, just

as clearly as with the regulac near-by broadeast programs,

1t is no longer a novelty for people in America to listen
in directly 1o 210 of Landon (over 38W of Chehsford) or
to I'Cd in Holland; or ¢ven to a nmuber of Javanese and
Anstralian stations from eight to ten thénsand wiles distant

Such things are evervday occurrences today: and a recent
rebroadeast of Buropean programs—which were received in
America on shart waves and  retransmitted on Awmerican
hroadeast waves by the National Broadeasting Co. and its
associated networks—has arvoused the generval puldic. as per
haps nothing else did that has happened in radio in receut
yeurs.

Of course, it will be many vears hefore there will he honrly
rehroadeasting by onr own browdenst stations of the foreign
programs: and it is doubtful that this featnrve will ever
become guite general.  In order to relwoadeast o program
with faultless quality, atmospherie conditions must be abso-
Intely right, and cleetrieal comditions must b ideal.

But the man wha operates his own short-wave set does
not require 1008 perfeet reproduction in bis programs and,
indeed, it gives him a far greater thrill to tune in forcign
programs direetly on his own set than to listen te rebroad-
casts over his regular set.

But the important message, which I would like to broad-
cast to all professional radio men and Service Men, today, is
the following:

There are now available on the market either ready-made
short-wave sets or sets in kit form, which can readily be
sold to the publie during the coming vear. It seems quite
likely that none of the large set manufaetnrers will attempt
to sell short-wauve radio sets on i large scale, as they do with
regular broadeast receivers; and it is here that the profes-
sional radiv and Serviee Man can reap his havvest. Al that
he requires is a good set whieh, when properly demonstrated
to a prospect, will almost invariably result in a sale.

radiotrician
nakes o call on o customer, he should find ont by tactful
questioning if bis prospect is interested in rveceiving foreign
programs from Furope or from other parts of the globe.

In other words, when the Service Man or

The iniportant point to mention is that the type of set needed
for this purpaose is quite low in price, considering everything.
and that a demonstration will be gladly made in the pros-
peet’s own housce.  This is also eomparatively simple; hecanse
the prospect has already an antenna and ground and his
own batteries to operate the short-wave set. In case the
set owner has an AC, receiver, an A.C. short-wave model
will, of conrse, have to he unsed by the salesman,

If the demonstration is well made, there is no gnestion
but that the professional
good many short-wave sets.

vadio wman can dispose of (uile

Or. if it is not desired to sell the prospect in his own
home, it is then a good idea for the professional man to rig
up a set on his own premises, and send ont invilations {o
his prospects to come aud listen in to foreign short-wave
programs, at certain times of the dav. This is always a ginnl
drawing card, and many sales can be made in this manner.

At the present time, it is still necessary (with the inajority
of short-wave sets) to plug in different eoils for the dif-
ferent wavelengths,  Bint radio history is being vapidly nuule
ndy ina fortheoming issne of Ramo-Cuarr, we will present
to our readers an entirely new development whereby it has
now hecome possible with a single sel of inductors—which
need never he vemoved from the set—to tune in to all wave-
lengths hetween 20 and 200 meters.
one of the biggest radio developments in many years: the
feature will he exclnsive with Ramo-Coarr,

This, hy the way, is

It should be noted that the surface of short-wave possi-
hilities has as vet not been seratched; and that, sooner or
later, we will certainly have a real hoom in short-wave rvadio.
Now is a good time to prepare for it, and lay the ground-
work for what is to come.

wn
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Service Men’s Department

NE of the interesting—if not the

most interesting—high lights of ra

tio serviee work is that nothing ean

he taken Tor granted.  lach ding-
nosis for trouble, be it simple or comples,
is individuat in itself.

Take, as an example, the voltage divider
enployved in a "B eliminator. Tt is commom
practice to employ the “bridge™ type of
ity that is, the resistanee network across
the outpnt of the filter system, with taps al
certain poinls 1o provide cevtain fixed voll-
Yet it is unsafe to assimme that all
radio receivers employ snch voltage-divider
svstems; hecanse guite o tfew cploy the
pavatlel arrangement, where a separate ve-
sistancee is connecled between the maxinmm
B and the tnbe or tubes Lo e operated
at oo eertain value of plate potential.

nyes,

1is guite cammmon Lo supply grid hias
for the output tube by means of a fixed
vesistor connected bhetween the center tap
of the filament circuit and the grid retuen
lead, which is also “B—". Yet it is unsafc
lo assume that all are connceted in this
manner;  hecause popular receivers
cploy s sepaale vesistor in the “B" clin-
inator system as the sonvee of bias for e
onlpuat tube.

sSonne

One would naturally assimoe that, it a
voeltage-divider resistor is used in conneetion
with a B climinalor, and this vesislor is
lapped at cerlain poinls for the vollage re-
quired in the receiver, the tap intended for
the detector connects directly Lo the unit
locaded o (he plate cirveuit of the delector
tube, Yot measnrenients of the supposcd
“deteetor” vollage at the divider, and at the
tube plate, show a diference greater than
that whicle should be due o the drop across
the transtormer prineey in the plate cir-
cuil, The diferenee is due to a drop across
o Special located in the detector
plate circuit of many  veccivers, This re
sistor is used to dreop the voltage to the
value requived for the detector fube, and
is external to the voltage-divider,

resisbor

The fet that two ontput terminals are
provided inside lhe receiver honsing  does
nol signity that aw omtput conpling nnit s
enclosed within the receiver. Quile a few
A.C. oreecivers designed for operation with
T1- or CTEA-Lype tabes are equipped with
two outpul binding posts, bat net with oul-
put coupling unit<. The (niggnetic) speaker
tips are plogeed inte these terminals and,
as such, are direetly in the plate cireuit of
the output tube.

Defects do not ocewr at the nost ae-
cessible painte in o installation. Several
instanees have heen fonnd where short eir-
cnits were located within the connector phng
ciployed to conple a0 dviemic speaker to
the reeciver proper. Sueh plugs have four
or five contaelts wherchy several cirenits are
closed. An apparent defeet in o speaker
systern need not be located  within the
spealier praper. Cheek the pluges!t

“dited by JOHN F. RIDER

R. JOHN F. RIDER is one of

those radio anthorities who has
the knack of bringing engineering
down out of the clouds—ar at least
out of the laboratorv—and putting it
to work for the Service Man. Each
month he will contribute practical ar.
ticles, in addition to passing wpon all
the suggestions and experiences offered
to this department by its readers.

The ends of shiclded cahles frequently et
Throngh the wire insulation o, when Jarred
hy vibvation of @ recciver dnring operation,
will cause infermitient shorts,

Thowgh G is w fael that o very large
nuber of power pachs employ the 'S0-type
rectifier lube with similor capacily values
in the iler systew, the DLCL vesislanee of
the chokes enploved in the diller s not
alwavs  The Investigalion among o
large numnber of manufacturers shows that
sueh resistanee valoes vary frenn abont 200
Lo about 1,000 ols.

R

The fact that one chassis pnt out hy o
manufavinrer utilizes chokes paled af, say,
S oluns DL, miein
that the simme 1y pe of choke is incorporated
in the “B” suppdy anil cmploved i eon-
Junclion with anofher receiver chagsis; de-
spile the fact that the reetifier ol
sime in botl instanges,

resistanee  does ol

is Hthe

Filter ehohes enploved in A C "B elin-
inators are nol the snme as those cploved
in the D.C receivers. Be-
cunse the frequeney to be Biltered s aneh
higher, il is  possible  to cinploy  wmaller
values of inductance: and, sivee the earrent
Now  through such chohes i mieh higher
than in ALC. veeeivers, the DG resisbance
of the winding is much less, 'The DG, re-
sistance of sncle ehitkes varies from a frac-
fion Lo about 30 oluns.

clinmmalors of

AN "26-tvpe ALC Lubes do not seeure their
writh bing by means of o resistor leeated in
the filnient eenter tap-*B—"" wricd retnrn
vircuit.  Quite a few reccivers slill employ
(the old “B* eliminator standby.

Al vadio reecivers have not reached the
standard of design where it is possible to

seeure - bigh degree of tone quality  with
low value of power output. In manv good
reecivers: excellent quality is available with
high gain level; but the reproduction fulls
ol when the volune s reduced. The faull
15 in the speaker and not in the set.

The faet that @ unit is new does not mean
that it s perfeet. Quantity  production is
such that o few defective nnits slip by now
md then, We make particular veterenee to
phenograph pick-up mnils: it is possible that
they may be defeetive when purehased.

The conventivmal tilter system employved
oo BT eliminator is ot the “pi™ type, with
two chokes in series with the line and three
condensers aceross the line. In some of the
new reecivers, however, the design ot the
filter system has been changed; the strue-
Lre ds sHIE the swne bl the nmnber of
clements in the system have been changed.
I s, one of the chokes is shunled by o
capacity: thus forming a parallel resonant
cireuit in series with the line. Filter syslems
arce nndergoing changes in design. Quite a
few do not ciploy the inpul eapacity

The facl That an audie compling wnit s
conbiined within a melal case equipped with
four onlput ferminals (indicated as <1,
BT GT and cFT) does not nity that
the unil s Feansforier. (uite o few re-
reivers arrange pedinee-coupled mits i
sueh fashion, Purtheraore, the fact that an
andio conpling nnit bewrs wore 1han tour
terinals does not nean that it is o push-
pull branslomaer.  Several  receivers are
ciuipped with  single honsing  twao
separatle transformer  windings  conneeted
into ditfeventl amdio stages.

The fael that a transforier consists of
twaor separade windings, induclively couplal
to cavh odher, does not waean thal the two
circuils qove isolided from each olher. Dear
n nimd that the grid return lead terinates
at the “B—" terminal, and that the olher
side of the *B fevminal - (namely the
L) Levrninates ot the prinarcy winding
of the sime transformer. Thus continuity
testing cannot he done nnless the leads to
the transformer are disconnected.

nnits

Ihe man who Likes for granted that g
tube is not shorted will eventually pay the
cosl oot several new anelers. Short cirenils
e connpen smong ibes which lave heen
handled,  inserted  and  withdrnwn
sockels. Test all lubes for short cirenils
hetore inserting into a regnlar tnbe Lester.

from

The faet that perfect conlinnity is avail-
able through o windive, as determined by
means of o voltage test, does not mean that
the winding is perfects it may be shovted.

The faet that a recciver operates, al-
thovigh poorly, does not mean that ils eir-
et continuity s satistactory. Open plate
circnits in the radio-frequeney amplitiers
will nol always stop operation of the re-
Open plate-cirenit  resistors  will
impair performance, hut will not inlerrupt
operatinn.

ceiver,
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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

By RADIO-CRAFT READERS

KEEP YOUR WATCH AWAY FROM
THE DYNAMIC

By George H. Huby

HAVE expericneed  something,  while

repairing sets with dynamic reproduc-

ers, that should be published to warn

other  Serviee Men. [ temporarily
spoiled my good watch, through nagnetiz
tiom of its steel parts in the flux thrown off
by the fickd windings of a Kolster spuaker.
In a test, 1 fomd the magnet affected a
compass  soie  distance  away, directly 1mn
front of the reproducer.

— ——

i

Fig. 1
Ii'hen a service man is working on a dynamic,
Iis wwateh is close to the ficld coil. If a cur
sent were turned it the windings, it would
magunetize the seatch.

(Flectrical workers have long known the
necessity of keeping a sensitive watel away
from the ficlds of motors and generators.
The cleetrodynamie veproducer  introduces
into radio a piece of apparatus with strong
flux: and, while the user of the set docs
nol come elose enongh to il to experience
this trouble, the Scrvice Man should be
careful to keep his wateh away from the
field windings of the reproducer while test-
ine.—HFditor.)

TESTING RADIO RECEIVERS
By C. Washburn. Jr.. (BS. EE)
115N answering a service eall, T earry
\/Vwith me a Jewell Noo 199 set analvzer
and a small portable tool-hox which contains
the instruments and supplies described be-
Tonw:,

Upon arriving at the customer’s house 1
derive as much information as possible about
the aetion of the set by questioning the
customer. T then turn on the sct to see that
the tubes light, and notice whether there is
any sonnd in the speaker.

If the set is hatterv-operated, T test the
batteries with the set “off™; nsing a storage-
hattery discharge meter with i low-resist-
ance, 0-50 volimeter. The latter affords a
test of the “B" batteries under load, due to
the low resistance of the meter. The storage
battery meter precludes the danger of spil-
ling acid ineurred when using a hydrometer.

If the sct is electrie, T insert the plug of
my set analyzer in one of the sockets of the

set andd read the filament voltage. I this
is nornul, I know that the line-voltage is
Q. K. It not normal, T then test the line
voltagre with the A.C. voltmeter in the ana-
Ivzer. If this test shows normal condition,
1 substitute the phones for the speaker, as
a cheek on the speaker. 1 then test the
aerinl and gronnd  for a short with the
continuity tester.  The suggested routine
for testing is tabnlated as follows

Toors
Lineman's pliers, long-noscd pliers, side
cutters, soldering iron and stand, large and
small serewdrivers, storage-battery discharge
meter (not a hvdrometer) : 0-50 low-resist-
anece voltineter; pair headphones.

Accessonirs
Tubes: one '01.\, one *27, one ‘80, one *71.\;
one 2-it. 300-volt filter condenser; one
00025-mf. gricdk condenser with clips; grid
leaks: one ground elamp: box of assorted
serews, soldering Tugs: roll of hookup wire;
coil of aerial wire.

I xrowsramoxy Froay Set Owyen
Age of set?
General performance?
Condilion prior to deteet?
Changes ade 1 set:

Trsrs o BatTiry SET
Tuhes  light?
Sound from speaker:
Test batteries:
Test cireuit:
Test tubes;
Repair.

Trsts ox A.C. SET

Filament voltage®
Line-voltage?
Cheek spealer:
Acrial and ground
Tube vollages—plate-grid:?
Confinuity tests.
LKepair.

Mr, f’!'n:hburn uses cheap, lowe-resistance meters
to give a load test of batteries, before going
over the set with his analyser.

AN UNUSUAL COMBINATION
By Stunley [. Hough

A.\' alntost wmiguie experience, 1 helieve,
was that which 1 enjoved(?) when
called upon to service a monstrosity whieh
cotnbined a fine grand piano, a phonograph,
and o radio receciver. The instrument was
called the “Phonpiarad Grand,” or some-
thing equally distinetive.  Its design had
been accomplished by someone with a great
luck of radio enginecring skill, but a coun-
tervailing surplns of optinistic imagination.
The owner, a resident on  *“Millionaire

Fig. 3
Luckily, customers tcho requive servicing jobs
with silver trimmings have the moeney to pay
Jer tihen.

Strect” (Swmit Avenue. St. Paul, Minn.)
lad paid the trifling sum of $1,500 for this
eleventh wonder of the world

It was a grand piano of high quality,
with two sliding drawers, one lo lhe left
and one to the right, which eontained the
recciver and the phonograph, respectively.
A reproducer and power pack (such as ave
incorporated in the RCA 104 combination)
were mounnted heneath the piano, in snch a
manner that the opening of the speaker
peinted toward the floor, and the tubes of
the power unit hung downward, threaten-
ing to fall at nny time to the floor. Doth
units lad been taken from some  Vietor
combination; Imt 1 min sure that the de-
signing engincers in their most fanciful mo-
ments had never imagined the wse to which
tlne material would he put. The reeciver
was of the “28” tyvpe. comprising eight
three-volt tuhes in a super-het hook-up, with
center-tapped loop.

I decided to tackle the racdio problems
first. The designer, being ignorant of the
nature of a loop antenna, had designed one
of enly four or five turns to fit a very lim-
ited space. 1 replaced this with an in-
ductor; making it necessary to utilize an
acrinl-and-ground  svstem.  This was in-
stalled by house wiring experts; for the cus-
tomer was one of those who insist on spe-
cialization and expert service, and ave will-
ing to pay the priee. The connection was
made to an outlet at the rear of the piano.

The next problem was to relocate the
power unit so that the tubes would be in
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an upright position. ont ot sight, yet o
cessible for servieing,  This required  the
constrnction of o« special hinged
which conld be lowered for service

Since  the speaker produced  disburbing
larmenics in parts of the piane itself, an
unusual snnonnt of experinent. with sound-
isulating nmterials was neeessary, 1o cor.
rect the condition withant praducing “‘echo
chamher™  effeets  that  would  injure  the
piames tone. This was finally done; o rat-
tle in the speaker’s cone was finally elini-
nated Iy installing o new felb-edge cone,
after vainly trving to re-center the old ane.

Last, bul not leasl, ciae interference.
This forally  redueed,  sufliciently  to
satisfy  the enstomer, by installing  special
ilters, voe o on ol Buener, and one on @
sthatll motor,

The phonogeapl was  cheched, and  re-
placciment of the eentering rubhers was the
only thing found necessiory,

Witls o sigh of rebief, Towathered my lools

only o tind 1 had sighed too soon. The
butler stopped me at the ooy, to inform
me that the anlenna entlet plng must be
changed o neteh the colors of the room
hefore the work coull be accepted as com
plete. A few days Later, 1installed o silver-
plated ontlel plate.

Can von bheat itz
interested  to lear from anyone
had the opportimity to serviee any snch
outfit ns 1 have deserilwed.

hanger,
work.

Wils

I would be very muel
whao s

TONE - ARM
 NEEDLE

DIRECTION DF
AOTATION

FICK: UP NEEDLE

ST

TLBLE RECORD

Fig. 4

This wse of the sume disc for radi

aud plong
s wot anly amusing, bt g test
of quality.

A RADIO-PITONOGRAPH
By Louis B, Skhar
s o very novel scheme of playing
the yadio and phonograph sinmltanc.
ously.  Anyone having an electrie pick-up
and a phonogyaph can pertorin this stant,
without difliculty, as shown above.
Looking at the layvont. you sce that the
pick-np needle is at ane side of the record;
while the tone-arnr needle is exactly oppo-
site.  When the record starts to rofate, mn
sic will be heard eoming from the phono-
graph as well as fron the radio speaker.
The music from the two speakers will be
slightly ont of syuehronism, hecanse  the
two needles ave net on the siue point of
the record; oven thongh they are placed
in the same gromve. This produces an ef-
feel as if one instropuent were playing and
the other acemnpanying itq it is partienlarly
noticeable on a voice record.
Any radic tan who has the
cquiprnent will find this stunt very ammsing,
Radie Service Men will find this scheine
a very good atteaction in scling radio
piek-ups.

greph ot ounce

KINK

neeessary

TESTING TIIE '80 ON 110-VOLT D.C.
By Jack Sadowsky

HERE the Service Man finds il neces-

sary to test o tfull-wave reetifier tube

RADIO-CRAFKFI

Fig. §

Weatt Jumps teill serd

ced in th i
as vrde micters for the Scrvice Man who ho
ual an analyser fitted for 80 fubes.
of The 80 type, and alternating current for
the purpose is not available, or nillian
meters with ligh vanges ave not available
(the wsna) positions for such $5-ma. seale
mneters are indicated  atb M1 oand M2 g
g 5) the wriler suggests the nse of 10-
wall  Loaps. These light up, showing  the
apprenivinie ooomt of current passed by

WHAT IS THE COMMONEST
TROUBLE IN THE
R AMPLIFYING
CIRCUIT?

RADIO-CRAFT especiaity invites its
readers to send in their answers to
this question during the coming month,
so that we may have, as it were. uan
apen forum on the subject in our May
issue. Each month a different subject
for discussion will be propoeunded.

cach plate of the S0 Avith o little prac-
tice, and o comparison or Iwe with o mil-
liomneter, o good idea will he obtained of

the condition of the tube.  Fhe 1-wald
Inaps are indicated at QU and Rz,
Filunent current of the correet mmnount

for the tube is obtained  throngh  resistor
133, which [ITHA have a valne of G0 ohins.
Otherwise,  fwo  d2-cp. carhon-filinend
Limps, or o 240-watt Loop bank, may be
nsed.

“9Pe”  CONDENSER PACK
By J. A. Shufer
HEN ftesting the power pack in the
Majestic 016" for shorts in the con-
denser banky o reading will be obtained (in
the carlicr models) between the second and
the hifth taps. This is doe te a choke cwil,

MAIJESTIC

— ™ Y e N
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BLUE L iLsY
118
BLUE B
— T
[ A, spa
b ﬁ L BALLAST
PEORL PLUG T e i
18% RNGLE 190+ 130V.
Fig. 6

The schematic circuit of the earlier Majestic
96" porver puck, showing the choke betiween
detector aud porcer-amplificr tap.
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which s mounted inside the condenser can,
mnd conneeted hetween these two taps,

In the later models, this choeke has been
replaced by a resistor. Inocase of an open
in this choke or resistor, there will be ne
plate voltage at the detector tap

REPAIRING MAGNETIC SPEAKERS
By Elden L. Cherry

FLE independent Serviee Man, wha s

called npon to vepair all Kinds of sets,
is Jikely ta hive among his enstomers many
who e still nsing cone- or horn-type lond
speakers, af the designs popular a few
vears bach.  Most of these were intended
for use with sels with low ontput cnrvent,
being wound with H0-gange wire; and an
open o burnt-out coil is o commwon dii
aulty. Yo may consider snch speakers ob-
splete; bot ta tell the owner of one, “Your
speaher is not worth repatring,”  does not
add o yonr profit or prestige. In fact,
fatistying the customer with a prompt and
ceonomical repair job is just the kind or
work that is likely to canse him ta reeon
mend you to his friends.

AL first, iU might appear too troublesome
i job e be worth bothering with: tut, with
the inprovised deviee shown in the sketeh,
I have found it to be o eomparntively siimple
operation. 1t is also a profitabie one; sinee
o fob for which vour enstomer will readily
pay SLSO or R2.50 exn be done in about

NUT FOR ADJUSTING SCREW 1§ SOLDERED

e END -THRUSY
TO UNDERSIDE OF FRAME il -

BRACE

ﬁum METAL FRAME BENT

10 SHEPE 25 SHOWN

BOBRIN OF
SPEARER (Oil

WO0D PLUG
™

Fig. 7
Mr. Cherey quickly reteinds o smagnetic speak
er's armuture cotl in this manner. Lxtra core
must be taken to corrcetly “pole” the repaired
coil.
thirty minutes. The winding of the coil jt-
selt reguires only abont five minnles.  The
wire costs nothing: since it can be obtained
from  the secondary of o defunet andio
transforier.

OF conrse, sprakers of too old @ type, hav-
g oo amit built Tike o headplhone, are not
worth bothering with: but {he ones in gost
cotuton use are nsually of the balaneed
i bre type (Baldwing Utal, cte) which
These have o sin
ghe coil wound on a0 bakelite or Jiber hoh
hin.  Afler from the unit,
nowonl ploge is titted Lo Fhe hole as shown:
and o small vod is passed through the plug
md held in the chuek of the hand drilly as
showine  T'he hobhin need nat be eenlered
exaetly,

The andie eoil nsed to sapply the wire
is also monnted on o wooden care and a
Targe hrad in each end serves as a shaft
This coil is heavy and should he centered
as nearty as possibie; however, mounting it
on e verticad asis avoids most of the tranble
due to any lack of balance,  This also al-
lows the paper hetween the lavers of wire

(Continned on paye 467

areaquite casy o repain.

remaving  his
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Operating Notes for Service Men

Some of the simplest things cause the most trouble.
“I ought to have known that;
Myr. Freed tells on himself.

Man says to himself:
anyone how dwmb I am.”

HE Sparton <3017 and “031DC eni-
plov sis tvpe=18E B-volt Cardon tahes
i seriesy if one of the filwes is with-
drawn, the pilot light will “Blow.™
With the pilot Tight either “shot™ or renoved,
the tilinnent IREs will rise.
Do not veplace the fubes o Sparton with
R.CA or Cunningham tubes, or stmilar
types; hecise the heater voltages i the sel
are too high, Thervefore, replacing the hurnt
out A8s with "295 will canse trouble,
Indhe  Stromberg-Carlson  sereen-grid
models, what may appear 1o be o fised ron-
denser in the plate cirenit of the delector
is, inoreality, an 110
Lwo 005-1af, fixed condensers O,
cenler conmection s
side of cach condenser
end of the choke; the combination serves as
A dow-pass Tand Gilter. The writer had the
cxpericnee of testing one of these models,
and ohtaining a “short™ reading across the

voltage on the

choke 1.1 housed with
2, whose
gronnded. The olher

i comeeted to one

f T
[ A
1 "
I
il TO |
c.'_]-.: VO]CE
ct1 colL
1
| : ‘
- s
By
l_ S
Fig. 3

“YRuttle” fn o dvaam i often be corvected
when the privar, the weproduces’s matelting
transformer 11 shicnted Gy o tiged comlbeuser
Cl of correet cupaeity,
terminals of this choke, 11
the “condenser™ ont
ilond of o
walk  down,
it! (See
I'he * switeh on the Sonora
¥ oshonld e exanpined, it a complaint ol
lavck ofr

ceplion,

inmediately ent
as defective, and threw
fourth-story window;
a litlie while Laiter, ta recover
IMig, 1.)

‘radio-phono™

only to

velutue is anade after a0 week's re-
Clean the conloelrs of the switeh,

I sets which wse 26 type in the
R and AL, sbages, willi o 20 as detesctor,
L hax often been avinimized Ty
a sheet of tin toil,
over the defector

tubes

wWrapping
or patling o aaetal eap,
and gronmdings it

Zenith and I'ada Models

In the Zenith “FiE" geries (Madels 52,
53, 54, 532, 312) the hiasing resistor for the
sereen-erid R moplitier has been fannd
open several times, in the writer's experi-
ence. This yesistor, indieated by vellow in
the color code, has a value of 100 oluns; the
hinsing  resistor for the  push-pull stage,
which is eolpred blaek, has o value ef 2,000
ohms.  Fig. 2 illustrates this.

Readings of plate valtages and plake cur-
rent on Zenith shonld be taken
with the volume conmtrol ju “maxionn™
position, hecanse the eomtrols are cither fila-

receivers

By BERTRAM M. FREED

DET i

| s

Fig. 1
Moy muoderi sets have w special RF. filter in
the detectar plate cirenit; e seliem Hi
portion of a Strembery-Currlson set, for et
wnple, is shown ubove.

mient rheostats or polentimneters enntrolling
RS plate voltages,

The Fadie “16AC"? and *2070C? are alike
except for the type of reproducer to he
nsed; the former model uses a0 magnetie,
and The Ltler s designed for nse with «
DLCL dyiannie, for the ficld wimding of swhicl
i supplies enrrvents Sinee the set ilseld
contains the  vutput only
Fada D, Coodynamie reprodueer can be ad-
vantageonsly nsed with the 20007

When replacing vohine conlrols in o Pk
A modely care with respeet 1o The con-
e
connecled to The chassis.
fornd 1hal Arelurns 127 tubes
ien will canse oseillation in
The Fada 16,7 2207 and #7907 models. The
Lial these were nentralized
Radiotron 2275, whose charvacleristies

transtormer,

nection of the leads st be exereised,
shoft is invariably

[t may he
of e carly des

Feason s sets
with

are somewhad different,

Rudiolus and Reproducers
The *“S0A? 1aliola
Lirge minmbers, by onany dealers, The writer
las come acress guite o nmmber, of this
model, whieh are noisy; sopmeh so, in faet,
that the slightest joar will canse the set o
cinit sounds as from the nether regions. o
this, remove the chassis from the
cabinet, and elean the rheostats with steel
wools nake hoth resistance strips elean md
shiny, and wipe themn with o clean o
The SHEACT and 46ACT
a tendeney to oseillate on high wivelenglhs,

15 now being sold in

remedy

Radiolas have

To reaaedy this tronble, adjnst the coni-
—
[ |
| 0
| 9L 9s ‘ -
C3 L + |
= .t’g 2 |
Tcz Tc.-n'g
! "J-—, YELLOW
Fig. 2
tocition of the biostna resistor for the seree
wid R.AT. steac in Zenith radiv stz of th
CEFifty™ seric.

The Service
I won't tell

preasators, which ave sitnated in front of the
It will e necessary to ru
mave Hie chassis from the enhinel, to do so.

A very ditienlt task, inless one knows the
knack ot ity is o replace the “10087 mag-
netie veprodiweer chassis  in the 307
Radioli. Many remove the large ad enn-
hersome power plant o get at the speaker,
before they discover the right method. Here
it is:

Remove the front speakrr
ont one side (the Tedt side, as yvou face the
sel) and rewove the sereen at the balton
of the cabinet. Loosen the four serews hold-
ing the nnib; and the speaker will drop out,
throngh the in the bottom of the
cabinet.

T s casy to adjust o dynamice reproducer
which las o serew to tighten the web of the

|

I

{ |
SET :.nn\?:- ‘\xl |

condenser ging.

il by pulling

opening

N

%
-

WATER COLLECTS %
I HERE—/ e /J
Fig. 4
The nonexpected seurec of veduced signal
cme. due to dealape from thie lead-in in dam

illiestroted  abote,
Freed

ather,
te Afr.

cansed much i
and  Iis  fellote  Scrviee Men

If the
Al control, adjust this for
loudest huns e place acrinl on Ahe grid of
the detector tube. Loasen the serew in the
reproadueer, to allow frec aeticn of the voice
coil: and adjnst the cone and eoil until the
titl-evele nate s heard lTondest. Tighten the
serew: and the voice-coil should then be
fond properly centered.

A lined (say  013-mf.) con
neeled aervoss The primaey of the onlput
transfaroer which feeds o dynamic rvepro-
docer will offen corrgel what appears to
be aorattle in the speaker. (Fige 3.)

It Was All Wet

time aygo, | siven a
which most of e
onr ontfit had Cried theiv nekz the ramager
said it those jobs” o that
I should take my twrn at ite One of our
custonners hadd a0 Knight six-tube DG, re-
fonned admost jvoperative
sower, for oo day or two,

that it was a “pipe,” anld
acked for plenty ot aerial apmipient;

voice-eoil cone to The ficld magnel.
receiver has

condenser

Some serviee

e in

wWils
problem on

wis Yo of

ceiver, which he
after every
1T answerad

where-

on the nemager Tanghed, and said that the
customer had  already hiad  three installa-
fions.  Nevertheless, 1o took plemty of pu-
terials amd went iy way to that section of

(Coutinved on petare 467)
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Servicing the Freshman “QD-16S”

A popular, early screen-grid A.C. model is analyzed here for the

ONTINUING our consideration of
the problems encountered in servie-
ing popular receivers of the 1928-0
stuson, we ecome to the Freshiman
“QD-168"— one of the sets which intro-
dueed the sereen-grid tube to the pulblic.
It is a four-tube A.C. electrie set, cmploving
a 22 sereen-grid tube (with alternating
cnrrent on the filament) in a stage of tuned
radio frequeney; two tuned circuits conple
the ontput of this tube to the input of the
27 grid-leak detector. T'wo stages of antn-
former-coupled audio frequeney follow; the
first is a ’26 and the power tube a *T1LA.

With this sct, the most common eonplaint
is the lack of selectivity in congested anreis,
This may he due to one or more ot the
following causes:

(1) Antenna, ineluding aevial, lead-in, and
ground wire, may be too long:

(2) The regeneration control C1 may be
improperhy adjusted;

(3) Tubes may be bad;

The first ¢rvor is the most haportant; and
is tine to the fact that the R awnplilication
is high in proportion to the number of tuned
cirenits. The over-all length of the antenna,
as defined above, shonld not exceed a han-
dred feet.

Secondly. the regeneration control should
be so adjusted that the highest sclectivity
and volume are obtained.

Service Man

By HAROLD WIEILER

REAR

® © @@ @

PANEL

Tube lavout of the Freshman “QD-165"

Thirdly, the tnbe operation is eritieal, and
the tubes should he tested.

It the reeeiver is noisy, first disconnect
the antenna; if the disturbance then ecases,
the set is not at fault. If the noise con-
tinnes, it is neeessary to trace further.

Rotate the volune contral; if it is noisy,
clenn the contact arm and resistance strip.
Change  the grid-leak; nsing a 2- or 3-
megohm resistor.

Use test cirenit (Fig. 2) with “A” tip on
orange and "I tip on red lead of the first
AL, transforier, to sce if the noise is here.
Do the smme with the sccond Al unit. If
v transformer is found  neisy, vemove it
and heat over a stove to dry out the mois-
ture.

Tests in the Pack

Clicking noises inav he due to dust on the
condensers, chokes or transtormer in the
power pack.

Fryving and sizzling noises may  be at-
tributed to an imperfeet voltage-divider or
detective reetifier. Lither of these is indi
cated as defective by fluctnating  output
voltages.

if a howl (nol due to a microphonic tube)
is heard, o frequent ciuse is an open by-
pass condenser aeross the detector tap in
the pack. Hum may be due to an open
filter condenser, or an overload in the power
pack.

An open 80 veetifier also will eause Taunn,
accompanied by slightly lower voltage. To
test the filter choke, short the two dark
green leads. If the i inereases, the choke
is working property.

It the ’22 tube does not light, attach the
“A” and *I3 tips of the meter tester (Fig.
1) to the two blue leads of the power trans-
former; the meter should register. If no
grid bias is obtained. and the tilament wind-
ing is pertfeet, check the grid resistor R,
by placing *A™ tip on the white lead of the
tramsformer, and “13" tip on the grounded
ecid of the antenna coil. If the meter does
not show coutinuity, replace with a 1,500-
ohm resistor.

If the 26 tube remains anlighted, place
the tester tips on the two pink leads; the
meter should show continuity. If “C” bias
is lacking, place the “A™ tip on the blaclk,

(Continved on page 464)
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Schematic circuit of the Freshman “QD6S” screen-grid veceiver: corvect coupling betwween LY and L4 is an important selectivity factor in this set.
Values not shown above are: C1, 35 mmf.; C3, C3, 0.25-mf. (1500 =.): C6. 2 mf.; Cld, CI1. 1 mf. (2000 =); C7, C8, C12, 1 mf. (1000 v.); C9.

C10. 0.25-mf. (500 <.).

R1. R2, R3, R4, R3 are 40,000, 25000, 12,500, 12,500, and 10,000, olims, respectively
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The Construction of a
Radio Work Bench

Description of a versatile piece of shop furniture which
inay be conveniently arranged for the
Radio Service Man’s use

By H. .. WEATHERBY

Tis veev ununsuwal leo lindd n wilh
ne nechauical lity 1l wit ale
sive to make things. 1 secms 1o be
as lonnan led for the vaang male
of the .Nlbl't'il'~ tlesive mechanical ],|‘|\
things and lools. as for the givls toowm
to play with doll~. This tewdeney shonld
e cuconraged in the hoy s and o adnll i

it n
exting of pastiines and hobhics, “T'he
warrhshop shanld I

v develop inte one of Hhe most ntee
honn
Loparl of every nend
nd every bon"s e, 1t
attie romn, a4 place in the

1HEN ALURLTE LA 1"

Bascient ar g

age: bty wherever it may bey every neo
shonld have o plice where e can inker
willi parbs of the family carg where he i

lake hix rodio aport
gether, or il one,

el pud al hack te
where he can ks
new or repair The old toenitnee
he onght Lo huve o play romn, bt
il will vield marvelons relurns in
peace ol wind and in predocts tiened ot
The shop should be well Yghfed natoralls
u] avtificinlly, for dav oar night work., A
bascinent oo is wsiedly dack and damp,
Tools heeome rusty am
of cement, wineh s havd to stand on. Then,
foo, edge toels which are dropped on it dalt
readilvy cd others lireak. In binilding
house one room, well Jighted and ventilatbed,
hould be left for a shop.
Another fealnre to consider
northern climates partienlacdy. “Fhe shop
should he supplical with heat; gas, if avail
thles shonld be piped to the shop; an eleetrie
light line, by Il weans, shandd he al hand:
and rinning water iz a great comvenicnec,
None of {hese things, however, is an abso-
Inte necessity; so do not be disconragel if

In short,
p|—‘l_\
ol

the ooy is usually

is heat, in

thene The main con-
are lights ventitation, and goad
Iven the best warkman cannot o
ol work with Lok

van lack soae of
suteration:
tools,

OR WHAT HAVE YOU*?®

7 E will he glad 1o receive from
anv of our readers suggestions
us to the ideas whieh they have found
tme- and trouble-saving and generally
useful in ahe radio workshop,  The
heneh  equipment  designed by My,
Weutherby s here shown with illus-
trations mdicating  its  adaptation (o
radio serviee und repuir work, as well
as  ser huilding  and  experiment.—
Editor.

Design of Work Beneh

The work Leneh illusteated is one which
nooworkmang skilled or otherwise, necd b
ishned of, It is sturd nd is of sufticient
size o meet all ordinary dewands,  TE has
aneleetrieal ontlet for e solderving iron,
vlue pot, and other  electrieal
v was connceliog

pplianees.
s monnted on the hoad
for use with a Lunsen burner or where an
clectrical slue pot s nob available, Ample
space ou the haek s provided yor Lools, A
traugh ds provided i the Lap for planes;
saws may he hmg on the ends of 1he bheneh.
A nailsand-sevew compartinent hox is found
in a conveniend cabinels and
rawers below  fuenish aniple storaee spree
for finishing materials and special tools, The

places and

T

It the left, the I Dearel
ﬂ & i pfredd th for
Nei v M e In
pos . they { nivst €0
venicut for scrvice testiug,

s
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Lot
A T ! gl

il

henelr shonld be itted with o
warker’s vise and a small nechinge vise. 1'h
latal cost, not inclacing cqnipiaenl. pral
by will et exeeed twelve dollars.

Fhe aterial mny he purchased vachin
assembled ot

goond  wood-

hene;
thowgh it aay cost slightly move 1f 1his s
done. “Laking for granted that
Just being cquipped, hoth tools and equip
went arve searce; and it will not be an casy
niadber to hiild s beneh Jacking proper -
plements with whieh Lo build it FPhe con-
this beneh, however, is very
simple and with the ordinary howe lools i
is casily assembled,

b iz ad o siaply

shop s

struction of

Bitl of Lumber

Sien frome the il the following mia-
tecial, which should be wiaple or onk. Maple
mnkes {he best work henel, bat o xood grade
ol white oak runs it o close second:
Eopicees for legs, 2 ine x 20

|)i|.'c' for top, I

ineox 210 i
e X 28 . X e ingg Lhis
should he glued wp From narrew strips,
md  grooves shonld bhe end in each end
tor Ahe cmd picees, the wrain of  which
runs at right angles to the top. The ool
trongh should alse be ent o the haek sjidee

nd i picee set in from The botto
with sercws,
2 picees for top 1V do0 x03ine x 28 i these

are lo have fongues ent on then, to i
the grooves jn the ends of 1he top,

rplace the curpenter’s.

0-3-13-150-20lt  reading :

The work beneh rvearrauged for the vse

The Jo
and three D.C. “Model 88" with these scales—0-15-150

the Serviee Man,; the radiotriciun’s tools
el mcters shoren are: one A.C. “Model 787

ma. and 0-73-29lt; Q-1-10-amp,.; dud 0-130-300 -750-voit.
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4 picces for long frame, 2 in. x 21, in x
33 i

pieces for end frame, 2
18, in.;

picce for tool panel, 1 in. x 18y, in. x
18 in.; this will probably have to be ghied
up.

picees for ends, 3, in. x 1815 in. x 19 in.;
these are te be fastened in places with
sCrews.

1 piece for back, 8, in. x 23 in. x 29 in.;

1 piece tor drawer tront, 3; in. x 3% in. X

in. x 2% in. x

—

(5]

16 in.;

1 piece for drawer tront, 3, in. x 6 in. x
16 in.;

1 picee for drawer front, 3; in. x 71, in x
16 in,;

%z in. soft wood for sides and baeks of

drawers, wnd v, in. plywood for hottoms;
pieces for door, 34 in. x 2 in. x 19 ing
pivees for door, 3 in, x 2 in, x 12 in;
picee for door, panel 4 in. x 9 in. x 16 in.;
piece for partition, 1 in. x 213, in. x
22 in.; this may he comnon pine taced
with an oak strip on the front edge;

1 piece for bottom, ¥, in. x 18 1, in.;

2 pleces for drawer partitions, 1 in. x

2% in. N 17 g
Scraps for drawer slides;

U picees for nail box 15 in. x 31, in. x 4 ing
1 picee for nail vox, Yy in. x 2 in. x 241 in;
1 piece tor nail box, Yo in. x 4 in. x 241, ing;
1 picee for tool holder 1 in. x 1Y, in. x

28 in.

All this wood shonuld be surtaced, and
sanded, if it is possible to have this done.
However, if the trame of the bench and
the top can be assembled, a vise may be
altached and the job finished on the beneh
itselt while under construction.

For asseinbling of the frame, throngh
mortises are eut in the legs, for the long
or front and back rails. The short or end
rails are cut perfectly square and to the
right length, and held in place with long
bolts (as the drawings show) which also
held the tenons in the long rails.

— 1 K
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WORK BENCH DETAILS

METHOD USED IN FASTENING FRAME

TOOL TRAY

Glue and nail

Groove bottom info
sides and front

e

NS
t/ -
4,;/— P sl
l.aﬁﬂﬁ

CABINET DOOR

Fasten panel with screws

, =7

/‘_‘-——’_’
———’__—-_ﬁ—

- —

The joints wsed in framing the bench arve showewm here in such a manner that their cxact naiure may

be determined,

The construction is simpic: and the worker who has not the facilitics for doing this

joinery can freguently purchase the woodwork ready finished for assembly.

After the frame has been seeurely bolted
together, the top is fastened down with
long serews through the end and side rails.
After this the vise may be mounted on the
left end, which projects slightly farther
than the right end to care for this. ‘T'he
benelr then may  he finished up at one’s
leisire and at home.

The construction and fitting of all parts
are fully shown’in the details.  Pulls, hinges,
and loek should be set; and then the bench
should he cavefully sanded, given a coat of
light filler; and varnished with one or more
coals of good varnish. The bench, if care-
fully constreucted of good sound hardwood,
will e a very strong, serviecable picce of
ceuipiment.

VY workx BENCH

Molder| For
9’f‘eﬂ| e FOR THE HOME SHOP

Glue severol piaces for fop

Attach elec trical ond gas outlets fo ponel

- J

' f il

b
14 ,\‘
- Altach top with log I
screws through fromed 4y
t i Fasten ponel
i T __L H with screws
L Lagscrews 1 = 28°through braces
% B ¥ = =]
= ——t
= T =
Attoch wood vise f""'l' — )l i = ‘
V—— A 2 s U .
—— o & Section A8 Fast
il er:
£i? cabinet com- < N e | \ j f A — R boli:f:)v:ys with g
partment with ~7’-’; — 18 Fzd” L= Screws
-z
shelves \ 5 = Pty ‘H — /
2% = . = ]
Bolt [' Leg Ffrome £nd
94" —fobe - 8l

|

The complicte detail of the different parts of the work-bench is fueheded in this shetch, the plan ricte

being at the top.

The modifications to adapt it to radie service wse are simple and at the option of

its fiture user.

Equippiog the Shop

With the bench construeted we should
turn our attention to cquipping the shop.
Nearly evervone has a few of the common
tools; but we will give a rather complete
list, to select from as pocketbook and de-
sires suggest.  The prices given are only
approximnte, but they will serve as an in-
dication of what one should pay.

Block plane e 51,50
Jack plane L 425
Marking gauge ... 50
Try Square ... .50
Baek saw ... 1.75
IHand crosscut saw . . 2.00
Hand rip saw ... 2.00
Wood vise 100
Machine vise .. | E— . 500
Vi oin, Y, ing 34 in, 1 in. chisels 4.00
Dividers 50
Spokeshave .. 10O
Square .. SRS 3 | ¢
Rute ... e .10
Duplex oil stone ... 50
Cabinet scraper 90
Pliers ... 25
Ibit brace 2.00
Sel of hits 2.00
Niil sets 20
Hammer ... - . . O]
Mallel ... . } =z <50
Countersink 20
Hack saw . 35
Coping saw a5
Files ... . 5
Screwdriver | e ———— B 5
Automatie drill IR . L.50

Glue pot
Bunsen burner
Ewmery grinder

The list given
mately forty dollars.

1}

—
© =1 =1 oIt
= &1Lt -t

2
PN

cost  approxi-

will
It ean be added to as
occasion demands; wrenches, punches, drills,

here

snips, soldering iron, cte. Tt is largely a
question of the nature of one’s work and
what he may wish to invest. On the other
hand, ten dollars spent on tools will yield
wonderful returns.
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Causes and Cure of Radio [nterference

(Part (1D

A further consideration of the electrical “strays” that cause poor
reception, and of the methods required to discover their points of

origin and combat them

By F. R. BRISTOW

Supervisor, Home Study Division, R, C. A. Institutes, Inc.

ROUBLES rising from the nnrmal
operition of domestic and other elec-
trical appliances  were  eonsidered
last month.  We shall close this series
with a brief consideration of the troubles
arising from power-distribution systens.

A few of the sources of induetive inter-
ference caused by trolley, elevated, and sub-
way traction lines are: Sparking commu-
tatars; trolley and rail contaets; sparking
of motors driving the air compressors on the
cars; sparking at the contactors of the
controllers; faully line insnlators; and poor
rail bonding. A longer list eould he writ-
ten; but this is suflicient to indicate some
of the possible sourecs.

It is often found that disturbances from
any one of the above causes may create lit-
tle or no jnterference close to their source;
bat ihe high-frequency currents generated in
sich cases travel by means of the rails or
power lines and thus may cause interfer-
ence in locations at considerable distances
from the source rather than locally. In
some localitics, trolley and feeder wires
often run parallel with telephone, telegraph,
or light wires; and the high-frequeney im-
pulses originaling in these lines are trans-
ferred by indnetion 1o the other lines paral-
lehing them.  In this way, the interference
which started in one line may extend for
great distances in other lines, It is condi-
tions of this kind that make radio inter-
ference sometimes a “will-0'-the-wisp* and
altost impossible to trace to its sonrce.

Instances have been known where inter-
ference has been sel up from spark dhis-

HORN GAP
ARRESTER

SERIES
RESISTANCE

~——

= LAt
el ey TR P F ey
Fig. 24
The resistor in serics betwweeen the lorn-qap

arrester and ground damps the natnral oscilla-
tign of the circuit and redwces interference
caused by atmospheric sparking acvoss the gap.

"
CUTOUT HANDLE

Fig. 23

"“Static” noises may be cansed by imperfect

contacts within a power transformer,
at the poimts indicated.

usually

charges occurring through the oil film be-
tween the shaft and bearings of rotary con-
verters.  “This trouble was overcome either
by insulating the base, or by making an
cleetrieal connection between the base and
the shaft through a wiping contact. Ex-
amples of this kind are interesting because
they serve to show unlikely places that may
he sources of radio interference.

Street Lighting

Defeetive lamp sockets, grounds ecaused
by the power-supply lines coming into con-
tact with the branches of trees, especially in
wet weather, and Inose splices, are all causes
of radio interference.

A loose primary ent-ont on a transformer
will often cause trouble. Fig. 23 shows the
general position of the cut-out in an actnal
installation.  If a good tight contact is not
made at the cut-out, slight vibrations of
the pole will eause minute interruptions in
the current supply, and result in surges be-
ing radiated to grent distanecs cither side
of the defeetive unit.  All wire lines parallel
or close 1o the line, in which the faulty part
is connected, will pick up this disturbanee
by induetion and propagate it for niles.

If arcing occurs between a transformer
case and the primmary leads of a high-pnten-
tial line, it will produece o harsh buzzing
sonnd  from the loud speaker. This noise
often becornes so loud that hroadeast re-
ception is hlotted out for hours.

High-Potential Systems

High-voltage transmission lines econfrib-
ule to radie interference problems, chiefly
becanse of leaky condensers. and also be-
cause of heavy surges of current set up by
some faulty unit. This disturbing cnergy
is transferred by induetion to other parallel
systems, eausing interference perhaps twenty
miles from the sonrce.

A “horn-gap lightning arrester,” of the

type shown in Fig. 21, will discharge during
snow and sleet storms; thus ecausing heavy
clicking and snapping which can be heard in
the reproducer,

From this diseussion it should be apparent
that the eclimination of radio interference
caused by power and traction lines is to be
undertaken  only by men qualified and
equipped to work on these systems.

Location of Trouble

We now come to the work of definitely
locating the source of radio interference. In
this work the assistance of broadeast listen-
ers is often of great help in quickly locating
the trouble,

For exaniple, owners of sets who are ex-
periencing excessive interference arve often
requested by the power companies in their
locality to keep a log of (a) the time the
interference begins; (b) its characteristic
sound; (e) the time it ceases, and: (d)
whether it comes in with certain regularity,
or only now and apgain, Information of
this nature is very helpful in making a pre-
lminary study of the situation before actual
field work is begun. In a measure, it aids
the men seeking the trouble; for it cnables
them to determine whether they will have
to attaek the problem trom the standpoint
of a fixed source, froin which the interfer-
ence is being propagated, or consider it one
cunsed by transient phenomena.

After a study of the trouble has been
made and it has been definitely determnined
that the interference is originaling outside

(Continued on page 1+69)

i 0 10,7 0 g [ sounce
st — 8 oF
Q T NS INTEQFERENCE

1]

MAXIMUM ENEAGY InDUCED N LOOP
WHEN TURNED EDGEWISE OR IN PLANE
DF 5iGNAL YO 8E RECEIVED,

SOURCE
[3

o
IMTERFERENCE

\ LESS ENERGY RECEIVED AS
T LOOP IS TUANED AT AN ANGLE
TO THE INCOMING SIGNAL,

e m e sousce

(MTERFERENCE

THE LOOP AT RIGHT ANGLES TO

THME SIGNAL TO BE RECEIVED
TRESULTS in MINIMUM OR w0 ENERGY
AVAILABLE FOR THE RECEIVER

IFig. 26

While the loop, as shotwn, indicates the direc-

tion of the conductor which acls as an acrial

radiating ““straxs.’’ the apparatus originatinag

the trouble (s often a long twways from the ap-
parent “sowrce.”
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SPARTON “EQUASONNE” MODELS 931

Although gronnds arc shown in 1he schematic
circuit of this set, uo ground should he con-
necteld to this set.  The reason is that one side
of the D.C. line is grounded at the power house;
consequentdy, if. for example, with the line.
plug  conncctions reversed the set should he
conneeted 10 an external ground in any manner

o short-civenit would resalt.  In some DG
sets fixed condensers will Be fonud in both
ground  and antenna leads; in this reeeiver

accidental  gromuding of the antenna  (which
usually results, when the lead-in insulation of
a poorly installed  aerial s rubled,  threugh
permitting the fead 1o touch metal on the buibd-
ing) s prevented hy he antenna condenser
show . A\n additional safety factor 1n the
D.C. CEquasonue” is a  damp, fuse i the
negative side of the line.

AL timing is obtained before the input of
V1, a land-selector cirenit heing useld 10 sccure
the desired selectivity.  The signal is then am-
pliticidl successively by V1, V2, Vi, V4 and
V3 (V6 is the "power™ detector); the =iwnad
transfer being  made  through  “apericdic”
{hrowully-vesonant) K.V, transformers. In
series with a special ROF, esil arrangement n
the plate cirenit of V1 is a 2.800-ohm resistor,
shoted by a fixed condenser of very small
capacity.

I'he bank of three 13-ohm resistors in series
with the reproduecr’s nield eoil limirs the cur-
rent constmption to approximately the correct
amoiunt: more aceurate adjustment for  high
or low-line supply is  obtaived  throngh  the
7.ohm resistor which is coutrolled iy 1lie shori.
ing switch warked Lo (o below
115 wolts; 1107 115125 velts) 1t las been
found that the ~110-volt” DU supply in some
districts may rise to o value of 135 volts; awl
the remedy in this case is to wlld to the three
resistor hunk a2 fonrth resistor, also of 15 ohms.

The Service Man is recommendal 10 eheck
first the 15-0hm resistors in the 45.0hm bank.
There is no other outstandmyg point for test.
in the event of tronble, in this ~ct; the dynamie
reproducer reguires usually o atteation.

The volume control in this receiver has o e
sistance of 50,000 chms,

A few cautions must he observed with vegard
1o the filament cireuit of this reeeiver. 1 the
pilot light should burn out, replace it at onee:

REAR

® ©

© OO
me @ @ @

f the Lquagonne”
nunlels.

Toube avvannement
o X

this will bring back 10 nermal the inereased
voliage aeross the filaments of the Type-182
(SparksWithington €o's.) power wles V7-VS
Gogivaleut o the standard F1IAN). The qlial
light., with n g3-olun resistor in series, 15 slnunel
acruss the filameuts of the R amyplitiers and
the power detector Voo Theretere, it the K
ment of one wf the type <4847 tohes shauld
Bburn ont. V9 will act as a fuse awl alse Dhurn
out: this should be to the Seyvice Man an in
feation of the wonble.  For this reason, too.
subes shonld be renwoved from their sochers only
when the set s disconnected from the live, to
prevent burning omt V9. (11 1he heater [fila

ment] of one of the 4818 should burn ent, th
yeneining  tibes in the series will ot light
ntit the cirenit s completed  through a re

placement tube or an eynivilent resistor.)

A« the Sparton tnbes carry o 90-day puare
tee, the Serviee Man shounld acquuint hine
cIf  with  the limiations  of  this  puarantee
The specifications set Ly the mamfactirer for
s <alject 10 replacement amd hearing he
propey sticher, dated, are as fillows: low am
plification; low ciission; loose lises; defective
welds; unsoldered termimals; say; open deats
ers: one element shorted o anmher; loose pinsg
Jow nmtual eenductanec; ne plate enrrent; loose
clgnents; open filament.  Tubes having loose
tops: broken glasst broken stems; hroken bases,

ar Jdater] outsele the time limit cannet be re-
placed.

A external CY battery supplies the hias
for the power tnhes,

V9 may be o 8-vult Mazda 13, type G3.
The

current  in the  filament-heater-resistor

15 OHMS
L~ EACH

AND 301 D.C.

cirenit is approximately 1.3 amperes under cor-
rect conditions. Al contimuity tests of the
apparatts shontd he made with the set ofi the
line,

Absence of plate voltage on he detector V6
miy be dne o ek of line voltage: an open
1. choke ¢ 1: open garsh-pnill-inpat ANV
transformer primary: or a gronud in the R.F.
anplifier,

Operating voltages for thiz set are as fullows:

Plate voltage. V7 aml V& 113; V6 (volume
o'y, 100-108; V1 VI M Vi oamd V5,
(volnme “on’™), 112,

Grid voltage, V1. V2, V3, V4 and V5 (vol
nie en’). 2 10 3: V6, 8 to 10 V7 and VS,
14
V3, Ve, VS oand
series) 18: V7
parallel),

Filament voltage, V1, V2,
VG, (acress the six tuhes in
and V8 Qacross the two tuhes in
i 4.5,

For reference, the characteristics of Sparton
tubes are given i the accompanying talde:
which =N is the Spartan tule-type desigiation
AL Blamenk volts; AL Gilament amps; G\
wrid volts: [V, plate volts; 1'Ma, plate milli-

ampsc; PR, plate resistance: Mu, amplibeatian
fattor. 4
YV FA GV PPV PMa "k Mu
3 1.235 3 90 60 16000 125
7.5 L2545 250 350 2000 3.8
5.0 1.25 29 200 180 2000 50
3.0 1.40 29 200 120 1300 3.7
30 140 3 9% 60 2,000 9.5
1.5 105 3 9 ed 400 8.2
25 175 9 135 6.0 wu00 9.0
6, 30 125 3 9 e 2000 W
182 5.0 0.9 43 200 130 2.000 3.4

The Spartou tubes numbered 171, 373, amd
301A have been discontinued.  The 401 is a
“side-leater” the similar o the Rellogye tube
I the same charpctervisiies.  The 383 has a
wire mesh plare. the 086, high-power
tube. has a ~olid plate.  The 182 bas a slighly
larger outpur than the standard LA e
484 is a hi-mu wibe with a 3okt filment. The
1821 is a speeial Sevalt tube with slightly higher
output than the sandard 45,0 Type 280 aud
281 tubes are similar to the stawlard "80 and 81,

alse o
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This receiver is of the neutralized, tuncd-
radio-frequency type.  [or local reception, in
certain localities, good results will e obtained
when the light-linc is used as the antenna. To
do this, conneet a jumper from *Loc.” to
“Ant.”; coupling to the line is then oltained
through the scries condenser C21 in the filter
Llock. The recciver is shipped with this con-
nectien already made.

High selectivity in this receiver has bheen
achieved by the use of four tuned stages, ganged,
with compensating condensers for balancing the
tuning of cach stage, in additien to the panel-
mounted compensating condenser, V{, which
carries a spring contact. This last coutret
resonates the antenna stage of R.FF.; when this
condenser is rotated counter-clockwise the grid
of the first tube V1 is disconnected from the
input circnit and growuded. “This is the short-
range position. used for strong signals. [or
weak signals the knob shonld he rotated clock-
wise, to reconnect the grid of V1 to the input
circnit.  Further adjnstment to the right allows
finer tuning of the antenna circuit.

When using the light socket as an antenna
it is advisable to reverse the light-socket plug
to determine the hest connection for maximum
signal strength and minimum  hum,

The tules used in this receiver are: four
'26s, V1, V2, VI, V'5; oue 27, V4; two '45s,
V6, V7, one '80, V'8,

A good ground connection should always he
used with the “Mudel 877 receiver, whiclh uses
the Hazeltine neutralizing system.

The tuning scale used on this set is nume.
bered from 55 to 150, The numhers represent
the 96 authorized lroadcast channels. amd by
adding a cipher after each, give the kilocycles.
For example, 85 on the scale represents chan-
nel numher 85 and a frequency of 830 kilo-
cycles.

Lack of sufficient voltage on the I.F. tuhes
may be due to a grounded hum adjuster R6.

The “'Loc.” connection is convenient for test-
ing the general efficiency of the outside an-
tenma.  If signals are not heard with the ont-
side antenna connected, but good reception is
obtained when the *‘*Loc.”™ terminal is con-
nected to "Aut.”, the outside antenna system
shonld be cheeked.

The efficiency of the gronnd connection may
be checked hy remoeving the ground connection
while weak signals are being received.  There
should be a reduction of the velume if the
gromd connection is good: 1o rednction denot.
ing a poor ground. (This reduction in volume
will not he noticed if the test is made on strong
signals.)

TUNING CONDENSER GANG

= Iar

cs
o5y
R3

PHILCO 87

REAR

@@@@@

@ PANEL

Tube layonur of the Phileo “Model 87,

T6 the newtralizing condensers (C1, €2, C3)
should  short-circuit the plate veltage of the
R.F. tnbes will ke increased, in addition to the
circuit’s "going dead” so far as signal strength
is coucerned. A grounded neutralizing con-
denser will result in very weak signals.

TE the cirenit tunes hroadly, after care has
been taken to lalance the tuning of each stage,
oue of the R.I°. transformers max be at fault.
These are readily replacealle and interchange-
able: the constants all being standardized.

@ ka-CB RI-C6  RIC4

r.
eerronce () RET. ofT Rev et (W)
LONNECTIONS 8

; OLIOLION-SN LU

(] Qe 0 @ © L

Lu3-Cil

Under-chassis  arvangement  of the “87.7
In the apen or local position of Ve, the
newtralizing condenser C1 becomes a coupler
to }'2, which is then the first R.F. tube.

A cautiou is issued by the manufacturer with
regard to the tuning-condenser gang. If it has
Leen positively determined that the trouble lies
in the alignment of the condenser plutes, re-
move the entire condenser and return it for
adjustment.  The screws hokling the stator
plates of the tuning condenser in place, and
those holling the rotor hearings, should never
e loosened. The compeusating condensers C3,
C7 and Cl10 may be adjusted with a wrench
to equalize the tuned circuits. Keplacement
K.FF. transformers of standard  wvalues are
separately obtainalile.

If trouble has been localized to the dynamic
reproducer, a c¢heck with a  voltmeter across

AN

L

the field coil should show approximately 135
volts drop.

With a line-voltage of 125, the “ Model 877
draws 95 watts from the power line, amd the
eorrect set voltages are as follows:

Three R.I., and the first ALY, stages, fla-
ments 1.5 (winding A); plate 90; grid bias 6.
R2, R3, R4 are low in resistance and do not
reduce plate voltage perceptibly.

Detector heater 2.5 (winding 13); plue 30,
grid bias 0.

Second A.F. (and pilot lamp) filaments 2.5
(winding C); plate 243; grid bias 48,

ltectitier filament, 5 volts; across secondary
700.

The code used in wirlng the recciver is:
Leads from Colars
A.C. Snpply .. .Green rublier covered
AC. Supply -Iilack rubher covered
AC Supply 10 C21.. e, white tracer

“loe” post to C21.. LBlack
Winding v (26 fila.

meuts) ocecneeess Whites black tracer
Winding ("26 fla-

MENts)  ceecieccecnennen . Black,  white tracer
Winding 13 ('27 heater).Yellow. green tracer
Winding 13 (‘27 heater). Vellow. plain
Winding € (45 fila-

Mmems)  covciiveinenenGGreen, yellow tracer
Winding C (45 6l

mems) eeeieeee e Green, plain
Winding C center tap....(ieen, hlack tracer
Rectifier winding center

tap Yellow, rubler covered
Chi 1 (high-voltage side)..\Yhite
Ch 1 (low-voltage side)

Push-Pull  plate  lead

and  Field Coil, high

SidC s Blacks vellow tracer
Ch 2 (high-voltage side)

and Field Coil, low

side
Ch 2 (low-voltage side)

and  amplifier  plate

151 [ —— Yellow, green tracer
R7  (low-voltage side)

and “B4+" on ALl

transformer  (detector

plate) e Yellow,

Values of parts are glven as follows: RI,
10.000 ohms; R6, 6 ohms, €4, C6, CB (units
include K2, R3, 1R4), each 0.1-mf; Cl1. 001-
mf.; C19, C20, 0.5-mf. 7The following are in-
cluded in the Alter block: C12. 0.1-mf.; C13,
C15, 1.af: C14. (16, Cl18, 2.mf.; Ci17, €21,
0.15-mf. R7, 70,000 ohms; K8. 4,582 ohms
tapped at 157, 640 and 3.785 ohms.

Blue, plain

&=C2 c20--

HOv. AC.

- IR - R Il S

-PILOT LAMP

i — — . 'l
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The Service Man’s Openh Forum

“THE SPECIALIST. THE MAN OF
EMINENCE”
“fH V' radio necds, and st have if
we expect jit o careful
selection of vidie dealers and Serviee Men,

The main Lrouble with the majorily of
ridlio dealers iy that they
many lines of vadio, change the imnkes they
ire selling loo often, or both,

Lhe e nuw  arrvived when
dealers, it they expeel Lo sueeced, must sell
not over two tines of radios, snd give serv-
No Serviee Man, no natter
how good he is, can be an expert on all
vithes of vadios, The reason s thad practi-
citbhy every radio cirenit is o jnzl enangh
diterent so that, if a radiolrician tries lo
be an oexpert v all makes, he is nanally an
experl on none.

However, 1 o not nean that o Serviee
Man shouid work on only one or twe lines
of radio: what 1 do mean is that e should
If he

he bhetter

progress, is

cither sell Lo

hais radio

we oy these.

specialize inong or twa lines. does
this, | sincerely belicve it wonbd
for all coneerned,

I have been gervicing receivers, of prie-
tically  every  popular aonke, for U
four yearg, and [ oo considerad an expert
along this line,  However, 1 specialize on
only i few makes, and b am guile sure that
the greater parl of iy suecess is doe {o
this faet.

In the last year 1 have reecived several
complimentarvy Jetlers Trom manufacturers

last

who stated that patrens who lought e
ceivers  from their dealers were greatly

plu':lsl'll with vy work; Two o=
cagions, the manutacturers forwarded serv-
e npmials o This 3¢ what
called real cooperation on their part: he-
withant my

antd, ovn

nie. citn e

canse these were forwarded
isking for thanm.

Therefore, my advice to the Service Man
is Lo specialize in the repair of one or two
nihes, and to understind than theronghly.

Jaares Croaee Foooor,
Rosewire Garoage, Clayscille, P

(What have our ether remders, including

Faditar.)

the dealers, o sy -

THEQORY OR

1" s with anmscient, g pood deal
qu deliberation aud some regrets that 1
read a0 good many opiniong on what radio
1 would like 1o express some of iy
ideas,

Scrvice with us has been o hobby, a side
line, and Ainally  something that jnst nat
nrally grew to Lirge proportions.

In the first place, 1 don’t think examina-
gions will do any gond exeept, probahly, to
climinate smune good mechanies and inercase
the ficld of =gyp® artists. There are o few
things which can he fignred ont with a pen-
cily, and many which 2 man learns by actoal
experienee.

Neat, we need n Tittle wore honesty on
the parl of the dealer and salesmen. Doring
iy vaeation (two weeks) T osal arowd and
vhserved what not to do te stay in bosiness.
There is 1o exense for a service depeirtment
heing maintained as a necessary evily it
shonld be self-supporting.

As to test kitse every good echanie has
his own ideas as o the tonls he wishes to

PRACTICE

N

needs.
[AALS )]

OPPORTUNITIES
The “Opportunities” columm of this
month’s issue of Rano-Crary will be
found on page 479 of thig issue. The
Sepvice Man who desires 10 take ad-
vantage of this feature may do so
without cost, as explained there,

nse, and makes his own dednetion from e
resndts oblained in his own manner. Sinee he
is the owner, he dislikes the idey of heing
told what he shonld or shonld not

The tndependent Servige Man will always
be with ns and, as for myselt, Uil stay that
wiry cund take any thing that comes iy way g
and lake my chanees on being as close to
up to date as the next one.

1) K. SKEELS, A LRE.
1752 Piarim Rond,

Toleda, Ohio,

s,

ADVERTISING FOR SERVICE WOQRK

S one of the great aotitnde of serviee
A men Hronghout the conntry, T would
like to tell others through Ramo-Cuare how
1 stirved np viore work i orepairing and
servicing rdie sets, v ranning this adver-
isernent in o loeal daily newspaper—until
t hecame impossible for me to handle it all.

WANTED
Radio Servicing and Repairing
All Makes of Radios
lxpericnee combined with manutac-
turers’ data, takes the puesswork
ant of oll our repairing,

Looking over my ad onc night, T got to
thinking: why is it that 1 have to look
theough o pile of books and agazines to
find the  desired  cirenit and informediong,
when volume of these service sheets
wonld save the Service Man a lot ol gray
hairs. when he starks to repair o reeeiver?

A valnme of nathing bat serviee sheets,
of nearly all the standard niakes vt radio,
wonld casily sell to any Sevviee Man.

e

Hois an honest=lo-goodness job for a
service Man looget serviee sheels vat of a
Mavhe he will send yon one
if he got out of hed on Ihe right side. The
mannfactneers are so housy will their orders
they da not pay
atlention Lo @ Serviee Man nnless he happens

I‘Ilfillllr:ll" urer.

durving  the  senson any
to be o dealer e their localiby,

On the pablish
tronn three to fonre sheets aomonth on differ
ent types ol sets: in bwelve inonths, say,
fortv-eight.  Radio wanofactorers in Chie-

other hand, nagazines

ago and Cineinnati alone anake wre than
twiee that mmnber of diferenl models.

The nemutactnrers with Their everlasting
changes in o sels, sprakers, cle, keep the
Serviee Man working botlh day and night to
figure ont all their little contraptions. 1f
he had o
conldl information, in-
stead of looking throngh s pile of hooks and
tarnzings senttered here and There, and give

vohmne of their serviee sheels he

tuen to the desired

the kind of serviee the public wanbs,
Javes Co Aunorr,
252 [fonover S, Howillon, Ohio.

THE CUSTOMER SPEAKS

SONGRATULNTIONS on your editorial,
(J “Prensied  Radio,” in vour  Pebrmay
That is one line New Year's gilt lo
the radio Hstener, The Serviee Man and,
alsa, to The manotactnrers of radio sets—
il They have horse sense cnough to proiid by
Ure warning, 1 cerbainky gratitied Lo see
some one conneeled with the radio industry
shed light, at last, on an utlerly rotten eon-
dition which is and has been detrimenlad o
all coneerned.

o operating o fairly lale-model battery
sct, with 137 power pack and A7 baltery,
and Umight state thal my tiesk sel was pors
clised i t2E when radio was young. |
now feel the wrge te plaee a modern AC.
set in my home; bt Fowill not do so il
Ucan assure anyseld thal intelligent serviee
is oblainable when necded; and, as von well
know, there is only a remote possibility that
sich serviee ean be had under the present
altitnde of the mannfacturers toward Serv-
ice Men,

1 Letieve That the avernge Service Man s
honest in his endeavor to fix his costomeyr's
receiver inoa salisfactory manner; bt it is
evident that the wannfaetorer does not de-
sive the set repaired-—with the false notion
that sneh an attitnde will result in further
sales—and for this reason refuses to furnish
proper cirenit and other data.

My reference above covers the Serviee
Man strictly—and not the “set slanghterer”
who is sent forth by some retoilers, like o
snake in the grass, with probable instrue-
tions Lo place the nnhappy customer’s re
veiver in sueh o condition that he will be
clad to trade it in.

[ ara heenly interested in the progress of
adiog sand e perfeetly willing to expenl
iy share toward the upheep of the industry
it L ean feel that 1o likely to get a square
deal. Until theny my dollars stay at hoe,
and the old battery set will continne to work
mverfime as in the past,

Hoping that von will keep np the good
wark amd not let the “hig bovs™ seare yon
onl, 1w,

1SS,

Sineercly vonres,
150 B Crank,
T24 [Sash V] Ntreed,
Pudtimare, Maralawd.
(We print the above lelter from o radio
fan who is nol a0 Serviee Mo, as ondy one,
vel o tvpical, exprression of the fecling of o
lomg-suffering public which
“Kidded™ any fuether by the radio industry.
Fditor.)

refuses to he

THOSE CURRENT SURGES

I'TH veference to Mreo O 00 Merwin’s
\" arvticle on protecling A moplifiers
in the December issne, | have devoled cons
siderable time to this snbject. No
heeping the plate correnl sut of the trons
formers is a very good idea: bhut, with e
gards lo soldered joints, 1 take issoe with
him if the rosin s is used. T s true tiat
a walvanie action rvesnlis when different
metals are joined: however, this action s
so slow T donbt if it woukld have any weak

ening etfect on new transforiners.
If Mr. Morwin c¢ares {o prove where and

(Continned on poye 178)

donht
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Men Who Made Radio-Guglielmo Marconi

HERE s oy wane which epito-
mizes anoenbire art in the inds of
its heavers: lus had
the genins and the ineliness toomake

the suegesstul step which vedweed o plans-

ible theory 1o suecesstul eflicient praclice,

Fle nmne of Watt ix AVIVINANS

with steno enginecring; that of Morvse wilh

land-line telegraphy: Hiat ot Falison with
cleetrie lighting: and that of Marveoni with
radio ¢conmumiention. When Mareani emnoe
tpon Ll discoverics ol seience
had shaped the theory of cadiog oy one

thing vemained-—=to mnke it seork, M

did g0y to extend the old simile o step fure

ther, he not only made the egg stand upon

s end, but he hatehed i,

Conghieline (Williien)  Marveani was horn
in Bologna, Talv, Apeil 25, 1876 Tlis sci-
enlific cdneation was aeynived at the een
turies-old university of his native cily, where
his vaind was iubrigned espeeially by Hie pos-
sibilities Tatent o the mvsterions  eleetrie
which  Maxwell had predicted  and
Hertz had dernonsteated, o few years he-
torc. The Lime was vipe for . new, epoch-
making invention. the coneepl of universal
comntnnicition throngh Ahe  cther
vious to wany seienlitie weng as =i Willian
Crookes had pt the matter in 1892, “all
necded 1o hring it within the

wise its bearer

ot

secne, Hhe

reont

WILVeS

wis ol-

the requisite

I'Hi: SINTH OF A SERIES

graspoof daily life ave well within the pos

of discavery,
ing withon
stricled

sihilitie Fven now, delegraph
wires is possible within @ we
whins of a few handred vards

S0 annchy, Maveoui had proved for him-
self in his wniversity laboratory and during
his vacations at home. Like Wall, Mavconi
beheld il erying for usetul employ-
ment; and detevmbined to make it his life's
work  fo o tarn that “possihility”  into an
actuality.  Ab the age of bwenty-two, he
landed in Fagland, in the vear 1886, to seek
the associales necessary o the fuliillinent
of his plan.

In some respects, the young inventor was
tavored by fortone.  Lnglish was to hin
a tuwntliae tongne; for his mother was of
Leish birth.  1le met with official enconrag
ment in high eireles, in place of the wni

telligent  conservatism  which  often stares
rrividiv ol new ddeas. Tle found @ welcome
romy Sie Willimn PPrecee, chiet technician

of the British telegraph and telephone sys-
tem, who had himselt experimented with the
idea of “wircless” communication, and given
a denonstratian, although  uneconomically

Marcont's tirst demonstrations at the Lon-
don general post oftice were eneonvagingls
snecesstul. “Then followed experiments o
salishiry Plain, in sonthwestern Fnglane
By Maveh of 1897, messages had heen sent
for tonv iles.  In July of that vear, with
muple linaneinl backing, he was enabled to

wanize the Wirvcless “Uelegraph and Signal

(Continued on puge 169)
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Attention:

ADIO-CRAFT is compiling an in
ternational list of names of qualified
service men rthroughout the United

Srates and Canada, as well as in foreign
countries.

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

Rabio-CrarT is continuously being soli-
cited by radio manufacturers for the names
of compctent 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
manufacturcrs.

We are herveby asking every reader of
Rapto-Crart who is a professional service
to fill out the blank printed on
this page or (if he prefers not to cut the
page of this magazine) (o put the same
information on his leierhead or that of
his firm, and send ir in 10 Rapio-CraFT.

man

The data thus abrained will be arranged
m systematic form and will consritute an
official list of radio service men, through:
out the United States and foreign coun
tries, available 10 radio manufacturers.

This list makes possible increased coopera-
vion for the benefic of the indusiry and
all concerned in the betterment of the
rodio crade

Radio Service Men ,
- |
NATIONAL LIST OF SERVICE MEN, E l
c¢/o RADIO-CrAYT, 98 Park PPlace, New York, N. Y.
Please enter the undersigned in the files of your National List
of Radio Service Men. My qualifications are as set forth below:
Name (please print 8
Address (Ciry) (Srate) I
Firm Name and Address |
{/f in i ¢ for self, pease so state)
Age Years' Experience in Radio Construction? . . L '
Years in Professional Servicing? Lo,
Have You Agency for Commercial Sets? {(What Makes?) |

Whar Tubes Do You Recommend?
Custom Builder (What Specialties?)
Study Courses Taken in Radio Work from Following Institutions

Specialized in Servicing Following Makes

What Testing Equipment Do You Own?
What Other Trades or Professions?
Educarional and Orher Qualifications?
Commenrs

(MARCIT) (Signed) . ... .. E W s g Ay ol oo '
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Troubles in Radio Mass Production

A frank discussion of the problem confronting the manufacturer
of popular radio receivers, and of the manner in which his troubles
bob up in the Service Man’s problems, also .

IS, there are troubles in radio—

plenty of them. Lut so far as Mrs.

Jones, who just received her latest

umpty-dyne set for Christinas is con-
cerned, radio troubles may just as well not
exist.  She las never heard of them and,
cven though she had done so, it would he
ditlicult for her to conceive how there could
be anv troubles encountered in building
radio receivers.

Why, all they have to do at the factory
where they build them is to take a number
of parts and fasten them together with
screws (or evelets, if she has ever heard of
them  except as components of women's
wear).

Ihose of my readers who have had any-
thing to do with the building of receivers
certainly know Detter than thiss and  so
especially do these who make it their busi-
ness to service radio sets.  DBul, even at
that, it may seem strange that, in building
radio recejvers in lavge quantities, there is
so much opportunity for the occurrence of
troubles, which are not even suspected by
those who build their own, or by those who
make radio kits for the customer to assem-
hle himself, or even by those who service
a4 great many receivers.

The Serviee Man savs: “I can thank my
lucky stars that they do have a lot of
trouble—because it is from this that T make
my living—imt, confidentially  speaking, 1
don't understand it at all”

The Set Builder's Viewpoint

T.et's look into the matter a little fur-
ther,  Why dovs’t the Service Man, as a
rule, or the parts-and-kit nuumiacturer, or
the home set builder realize these ditliculties?
The answer cannot he given in a few words;
but, ameng the prineipal reasons, we may
cite the following:

In the first and perhaps the most im-
portant place, all these people happen to

100300

R F‘V;L‘AGE AHVLIFICATION‘ OF
3STAGE SCREENGRIDSET

el LT

T 1
ORY WEATHER

13000™ PAHP WEATH_EL
\ # 1 P—

1,000 \ ]
100
200 250 300 350 400 450 300 550
WAVELENGTH,
Fig. 1

This is an engincer's diagram on a scale show.

ing that the measured sensitivity a com-

merelal reeciver s ticenty-fite times as hiagh
fn feir tweeather.

By SYLVAN HARRIS

fall, in a general way, into the category of
tcustoni-set builders.”  ‘Lake. for example,
the man who builds his own set. After
assembling and wiring it, he tries it out on
the air, and finds it does not work as it
should.  Naturally, he first takes the blame
on himself; he feels that he has made a
mistake somewhere in the assembly or in
the wiring of the set. ‘Then he spends a
lot of time looking for the trouble. Fven-
tualty, he finds and corrects it, and the set
works wonderfully.

This is all very satistactory when there
is any actnal break-down in the cirenit,
such ns a burnt-out transformer winding.
But what about the case where the set works
very well for a while and then, all of a
sndden, the operator finds that the sensi-

ADIO-CRAFT is pleased to wel-

come Mr. Svhvan Harris to our
list of contributing radio authorities—
and so, we are sure, will be our read-
ers—hecause he is one of the most in-
teresting writers in radio. Mr. Harris,
formerly managing editor of Ramo
News, has been during the past four
years engaged in design and produc-
tion research with Stewart-Warner,
Kolster, Fada and other manufactur-
ers; and his technical contributions to
the I’roceedings of the 1. R. E. have
been frequent. It may well be im-
agined that Mr. Harris speaks with
authority on the subject of factory pro-
duction of sets.—Editor,

tivity is far helow what it was last week?
“Why" he says, “last week [ could hear
WXYZ all over the house, and today 1
enn't get it at all”

Then, next week, he finds that things
have returned to normaley, and that he can
not only hear that station again, but hear
it now louder than ever.

No Allowances Made

Now, let us see what this condition may
lead to in the case of a factory-hmilt set.
If Mrs. Brown went into a dealer’s store
to buy a cerfain set during the week when
its sensitivity was low, she naturally wonld
change her wind and say that this set was
not as good as Mr., Black’s, and that it was
only by aecident that the nunufacturer of
the latter set turned ont a good one. 8o a
sale is lost to the manufacturer.

Now, what could ecanse dittienltics like
this?  This tale T aw telling is character-
istic of a great mnuber of diffienltics which
arise, and the causes of these¢ troubles are
nany—very many.  And the ways in which
they manifest themselves are as varvied as
the causes which produce them.

AT //tdlzlt//lll//if/l/lr/////ftﬂ////////ﬁ/ﬂ///

CONDENSER SHAFT CHASSLS -

Fig. 2
The many grownds on a set chassis are ot
always lew-resistant; special seire intereonnee-
tions cost higher in labor.

Manufacturing Coils

For the first example, let us take the
cuse described above.  Feonomic reasons
arc foreing more and more manufacturers
to use paper forms on which to wind their
radio-frequeney  transformer  coils.  Paper
forms are much less expensive than forns
made of hakelite or other similar material.
Bat, in using them, proper pro(':lntimls must
be taken in the matter of impregnating
them against moisture.  When this is done,
it is found that paper forins are quile
satistactory for all practical purposes.

What precantions are neeessary? It is
not satficient to merely coat the winding
with a1 varnish or lacquer. 'This would ac-
tually imprison within the paper any mois-
ture which night he there hefore the im-
pregnation.  the forms, after punching or
drilling, should be well baked, in order to
drive out all woisture, and then dipped,
(not merely painted over) in laequer or
varnish.  The varnish should then be dried,
slowly, in an oven,

The form is then wound, after whieh it
may again be dipped, or eoated by hand.
If silk-covered wire is used, instead of
enmmelled wire, for the secondary winding,
there showld be an additional heating pro-
cess befare applying lhe coating to the wire.

Now, many of vou will say that this is
not news.  DBut it is surprising how uch
trouble has arisen from altempts to elimi-
nate some of these steps in the process,
in order to save labor or material costs, or
both.  And this problem secis to be more
important in connection with sereen-grid sets
than in our previous models: since, in the
former, the amplification (or sensitivity) is
inversely propartional to the resistance of
the tuned cirenit.

In dry weather, untreated coils may have
an R.F. resistance of, perhaps, 10 ohms:
whereas, in hinuid weather, enough moisture
may be absorbed to eause the resistance to
rise to double or triple the orviginal value.
[t is an easy matier, therefore, tor the sen-
sitivity of a three-stage receiver to drop
down to one-tenth of what it onght to have,
or even less than that.  This has heen
proven, time and again, by baking an entire
receiver in a dryving oven and making meas-
urements before and afterwards. The ef-

(Continwed on page +71)
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Obftaining Energy for a Dynamic Reproducer

A convenient method of using an auxiliary power unit to operate
from the rectifier of a power pack and supply exciting current for

H “dynamic” reproducer is gener-
ally considered best for reprodneing
speeelt and musie. One of the ont-

stamding features of this Lype of reproducer
is s clectromagnetic tield, which is usal
inslead of the pernement magnel enploved
in the “nugnetic™ tvpe of speaker,

The diveet cureent required to energize the
ticld of a dynamic speaker can he oblained
in five different wayvs: (1) .\ six=volt stor-
age battervy (2 o low-voltage  rectitier,
similar to the trickle  charvger wsed  for
charging storage hatteries: (3) the Ho-volt
D.C. house current: (4) using the field as a
chake eoil in the B unit: or (3) by boild-
ing a osmall B oamit which consists of 2
set-up transforer, o tvpe "800 fube, and o
condenser.  In the last ense, the ield of the
dynamic speaker, with the condenser, ¢on-
stitutes 1he filtering system,

The applications of methods one and three
are limited and very Jittle nsed. Method
four can be nsed onby by set nmnufacturers
who can design their B climinator to
conpensate for the voltage dropped in the
filter systemy, on aceount of the high D.C.
resistanee of  the  field  winding  of  the
.\lw:lkt'l‘.

Noo 2 was and still is the one most com-
monly used for “dvnandes™ inexisting elee-
trie setsg or any set—with or withoit “elim-
inators.”  This methad is not eatively sotis-
factorys as the ao-evele T sy heenme
andible,

A Convenient Method

Ao s Now 5 has been Bately adopted by
reputable  speaker pmfactorers, This
method prodnees covrent withonl any traee
of hum for encrgizing the field windings of

dynamie reprodoeers, The weiter has le-
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By 1.LOUIS B. SKI.LAR

The ingenious device here shown per-
mnits the operation of an electrody-
namic  reproducer—without  built-in
current  supply—from a receiver of
any type which was designed for
magnetic speaker. It will doubtless
suggest profitable possibilities to many
Service Men.

Have you tried out some original
ideas which have a commercial pos-
sibility of this kind? If so, let us hear
about vour success—Lditor,

vised i new method which produces the same
results, bt at o lower cost.

A oglanee at Figo 1 will show iow this is
aeconrplished, You will that the
whole thing consists of wmaking the high-
valtage side of the regnlar “B7 unit trans-
formier do o double duty; e, it supplies
cnergy to two rectifving hithes—one is the
regular *BYvoltage rectifier, and the other
it giseons reelitier tube, The latter tube,
with the condensers and choke, sipplies the
energy to the dynmnic's field,

Thix does not, in any way, interfere with
the operation of the “B™ nnit: for the cur-
rent nsed fo energize the speaker’s ficld
winding does not go thrangh the resistanee
network of the’ voltage divider. “The poten-
tinl “dropped™ will amommt to abont ten or
tifteen vodts, on the “maxinomn™ tap of the
climinator, and o proportional amonnt on
e fow-voltage taps. Fhis should not affeet
the operation of the mnlio set: as in many

abserve

cosesy especially when only a0 few tobes are
nacdy the valtage of a0 good =1 pack s
slishtly higher than s veguired for the set.
The areangement of Fig, 1 is for o =)
power anily or anall-cleetrie set, lhunving o
fype "Sveetitier tube, The parts regnired
for Ahis plige-in adapler are as follows:
Two standavd $-prong sockels.
Two 2o0f, condensers,
Two Od-nf. condensers.
One gaseons-rveetitier ((“Ravibeon™y tahe.
O Liell-vinging transformer, 10-valt GUF,
type,
S-wire
JELLIS
Box, binding posts, ete,

One cables withe o f-eantact-point

Using a Guaseous-Rectifier
The sinne scheme @i he used on a0 13"
nnit having already o mscons-ty pe rectifier,
with the wodiheations ithisteated in 1 2
Pore von will see the secondirny of  the
transtorner supplyving two gascous-type rec-
titving tubes, The parts rogquirad tor this
design e as tallow s
Two standad t-prong sockets,
Two 2ot condensers,
One Roaztheon-type cectitior tulwe,

One hell-vinging transformer, 110-volt LI
Lype,

One t-wire eable wilh o t-contact-point phig
(the plug ean he nunde from ane old
vadio tube lase),

Box, binding posts, ete,

In either eases the adapter will sopply
the high-voltage DUC, Gield of a0 dynamie
speaker with about 150 volts, It there is
no hume in the radio set itselt, there will be
absolutely: no hon heard in the speaker:
even when your ear is at a distanee three
inches trom it

The size of box required for housing the
cquipment s very sl Tt takes np less
roont than the step-down transformer and
rectificr vequired for the low-voltage type
AL spenker,

The assembly and wiving is very sinple,
as theve are very few parts,

When the adapter s completed, all you
lave to deis take ont the reetifier from the
“BT ounit and put in the plag from the
adapter in its place, The tobe trom the
unit will o to the socket in the adapler
provided for it. Any radio fan who likes
the veproduction of dynamie speakers, minns
the T, will find that this adapter in con-
jnnetion avith o D.C-type (high-resistanee
fieldy dynamic speaker—and, of conrse, a
oo radio <et—will meet his approval.

o conclusion, the writer wishes to add
for the henefit of many radio fans that the
DLC A vpe speaker, Deemse of its sinplicity
ol canstrinelion, is abont six to ten dollares
cheaper than the ACootype, Tt will there-
fore e oseen that the difference in the cost
of the two speakers will inore than cover
the cost of the parts necessary Lo hoild the
adapter,
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Servicing Automobile Radio [nstallations

(Part 1D

In the preceding issue of Rapio-Cravrt, Mr. Sheedy described the
earlier model of the “Transitone” automobile radio set. Here
we have the latest type, with servicing hints.

LERVICING radio equipinent in auto-
mobiles may be properly divided into
two parts; first, the reeeiver and its
aceessory  equipinent:  second,  the
miethod used to climinate the disturbanee
caused by the clectrical system in the ear

The Service Man must bear in mind that
the operating eonditions of radio equipment
in an automobile are entirely different from
those encountered in the home. For example,
a receiver is installed in the owner's home,
and reeeption in that particular locality is
found to e poor. There are various meas-
ures that ean be taken to oftset this; such
as lengthening the antenna or reloeating if,
or making additional ground commections.
With the modern A.C-operated sets in use,
today, with four amd live stages of radio-
frequency amplification and high andio out-
put, there is always a certain surplus of
power which can be used to build up a
weak signal. None of these are available in
an automobile installation,

The automobile will, in the course of a
few honrs’ run, encounter reeeiving condi-
tions that may range all the way down the
scale from perfection to zero. The problens,
then, is to have a set etlicient enough to
hold the signal under these varying condi-
tions.

Because the available antenna space is
contined to the physical dimensions of the
car {op, we cannot, very well, increase the
size of onr antenna. ‘The additional induoe-
tance and  eapacity would only  overload
the cirvenit, without giving any additional
pick-up. In place of a ground, we must
ntilize the etal chassis of the car as a
connterpoise. The plate current, being drawn
from dry-cell batteries, must be conserved.
Space again enters the guestion, limiting
the size and number of hatteries that may
be used. This leaves the whole burden of
assuving reception, wnder all varying eon-
ditions, on the receiver itself. "The instru-
ment ranst also be small and compact, in
order to Dbe adaptable for installation in
any make of car.

In the first part of this article, which ap-
peared in the February issue of Ramo-
Cuarr, the model TR0 I'ransitone re-

RFT3

By M. J. SHEEDY

eciver was described and illustrated. Several
thousand of these reccivers are already in
operation. The cirenit is exceedingly simple,
and the lavout makes trouble shooting a
simple matter; since voltage readings may
be taken at any peint of the eirveuit, and all
wiring is readily aceessible for inspection.

Care must be taken, in servicing this re-
ceiver, that the interior wiring is not dis-
turbed. After assembling, all ganged cireuits

Fig. 3
A wire-mesh aerial K &5 used in sedans; the
domne light D aund its wires B must be shiclded
and spaced three inches frem aerial, as at
The lead-in F is connccted at scveral points
G, as shown in cross-section J. L, listing
cioth, M, lining.

luve heen halaneed at the factory within
very mrrow limits: and o slight change in
the positions of the R.1°. circuit wires might
he sufficient to shift the resonanee point of
a slage and lower the over-all cfficiency.
New Single-Control Model

A reeciver known as Maodel N R, 109" has
recently been developed by the Automwobile
Ridio Corporation, to meet the demand for
a single-control set. ‘The complete receiver
consists of two units: one eontaing the RU1.
amnplitiers, while the audio section is built
into the second container. (‘Phese units are
known as models “N1R107 and “NR.108,™
respectivelv).  This model is used on all
Chrysler cars which are radio-cquipped at
the factory, Ag several lhousand cars ave
about to be cquipped with this eodel, the
following data will be of help to the Service
Mau.

.

The set is turned on by means of a key
operaling a switeh, whieh is nsually located
at the right of the tuning control, and is
very similar in appearance to an ignition
switeh; a quarter turn o the right turns on
the set. When the set is not being used, the
key shonld be removed, thus preventing
Laipering.

The tuning is done by merely rotating the
one dial through 180 degrees, or half a revo-
lution, to cover the entire wavelength range
of the recciver.

The volume control, a knurled knob in the
ccnter of the tuning dinl, operates in-
dependently of the dial. Turning in a clock-
wise direction inereases volume and eounter-
clockwise deercases volume,

General Test Data

If there is no signal or click from loud
speaker when switch key is turned on andl
off, remove knurled knob holding cover of
cither box in place, and remove one cover.
If tubes fail to light examine “A” battery
connecetion.  This is a wire leading from
“Hot" or ungrounded side of starting bat-
tery to *I3" batlery compartment and con-
necting with I wire of set cable.

If “A” battery wire is intact and making
good contact, and tubes still fail to light,
examine plug connections on hath set hoxes
and see that these are pushed together all
the way. Fxamine key switch and he sure
that there is @« wire connected to cach of
the two terminals on rear of same.

If any one tube in the receiver does not
light, replace with a tube of the same type
as marked on the base of tuhe. The proper
location of the tubes may be checked by
referring to diagrane

It tubes light, but there is ne elick trom
the speaker, examine conncetions to “B7
and “C” batteries in bhattery compartinent.
If all connections are in place eorresponding
with diagram (Fig. 1) test caeh hattery
with a voltmeter while the switeh of set is
turned on. When “B" hattevies fall helow
38-volts they shonld be replaced.

If batteries are good and all connections
tight, and still there is no elick from speaker,
examine speaker conneetion to aundio fre-

T O1A TVA -_c_re ?
|+ o hex
v5 vé | -
y = Lofouen
+
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| 30— . OC- AMP,
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sao——

lsrr /R 5 )
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Fig. 2

“Model NR. 107" twning unit, left; “Model

NR. 108" amplifier above. CLither R7 or RS,

or both, may be wused, Observe resistance-

capacity flters in grid and plate leads. Part

values are not given.
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gueney unit. ‘This is made by means of a
plug inserted into a jack in the side of the
audio or smaller box. The speaker may be

eheeked by plugging another speaker into
this jack, in place of the regular car speaker.
If the external speaker functions, the

trouble lies in the car speaker or its con-
necting wires.

The "T1-A type tube must be in the proper
socket in the audio ov smaller box. 11 a tube
of another type is placed in this socket, the
receiver will not funetion.

If the set operales, but stations veecived
are weak, test “B” batteries with set turned
o, Check “C+” hattery conneetion. 1t the
negalive side of starting hattery is grounded
to frane, the “C+" must be conneeted to-
gelher with the “ A B—"" lead from start-
ing battery. Fxamnine anel test tnbes to see
if all ave of proper type and of good char-
acteristies.

The tuned cirenits in the lavger (IF)
aniplifier may be out o1 balance. 'This rarely

S o=

Fig. 4
Towring car autenna: J, Iead-in: O, cud of
wire; R, top; V7, lining: Q. cloth, supporting

wive; B, flaps; S, lead-in shiclding, U, heavy

wive; 1, reeeiver.
oceurs, but is easily corrected.  All four
condenser rotors should be fully  teshed

with stators when the handle of dial is in
extreme left position. 1 the rotors do nol
Lrack fogether, set them by lousening set-

serews holding theue to shaft: and. when
ve-set, again tighten setserews. Now  tune
in o station in the neighborhood of four

Imdred meters, or shightly above the middle
of the taning range. Reduee volume con-
trol until signal is weak. Then serew adjust-
ments on end of coil housings up or down
mntil signal received is loudest.  Cirenits
are now halineed with one another,

Noisy Reception

If the interfering noise is in the form of
a series of crashes at iveegular intervals
persisting i all localities—even when thwe
antomohile is standing still—it s prohably
cansed by atmaspherie disturbances, com-
monly known as “static” This forun of dis-
turbanee is most cammon dorving the summer
and in unseasonable hot weather,

RADIO-CRAFT

If the noise is a continuous crackle or
roar which is loudest on the lower wave-
lengths (that s, with the stem ot the tuning
dial to the right) it is prabably eaused hy
local eleetrical disturbanees, such as clee-
trie motors, power lines, ete/ Driving to a
location away from overhead wires should
ciuse Lhis interterence to disappear. 1f the
noise is noticeable only at night, when the
car lights are lit. it may be coused by a
lovse bulh or dirty contact in o socket.

If the noise persists, even when the volume
control is turned conpletely off, it mav be
cansed by either a loose or dirty plug con-
neetion in the cables, a tube with dirty
contact prongs, or a noisy hattery.

The hatteries may be tested for noise by
connecting the terwinals of a pair of tele-
phones across cach hattery and listening
tor amy crackling or hissing.  Any noisy
battery shonld be replaced. Care should alse
he taken to see that no moeisture enters the
battery compartment.

If there is noise or ervaekling, heard only
when the car is being driven, but which dis-
appears when the ear js moetionless, it is
probably caused by dirty tube contacts. 1t
is a good plan to remove cach tube and
clean the ends of the contact prongs with
fine sandpaper. The surfaces of the tube-
socket contact springs may also be cleaned
this way.

Two types of antenna are used in Transi-
tone installations.  In sedan models o copper
mesh is used: for touring, roadster models
and all ears with folding tops, a very eth-
cient antenna of flexible construction has
been developed. (See Figs. 3 amd +)

The plate and grid batteries are placed
in a waterproet metal box, which is gen-
erally  snspended through the flom boards
in the rear of the car. In conpé and roadster
maodels, the hatteries ean be reached by
raisinge the hack deck of the ear.

The Car’s Ignition System

An explanation of the action of the igni-
Lion ¢ail will be ot help in understanding
the svstem,

In order to operate the high-tension coil
we must nse some nethod of interrupting
the continuous direct enrrent supplied by
the storage battery. This is done by the

action of the hreaker points in the primary
When the breaker points

circuit of the car.

are closed and enrvent is flowing in the cir-
cuit 4 magnetie field is set up aronnd the
coil windings., The opening of the hreaker
points causes this field to eollapse,  Accard-

ing to the law governing the rise and fall
of magnetic fields an induced current is
st up in the secondary winding.  This

action also has the effect of veinducing a
enrresponding enrrent of low voltage back
into the pritary winding, This (kick-hack)
current flowing in the same direction as the
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Fig. 1
lustallation of the Model “NR-109" Transitoue,
employing the cirenit of Fig. 2. 1oltapes have
been increascd and a T1A  power tube intro-
duced.

original primary impulse, but slightly ont
of phase with it, must be filtered. The plac-
ing of a by-pass condenser across the bat-
tery side of the coil and using the impedance
of the primary winding as a choke malkes
an ideal filter for this purpose.

Applying the same law again we find it
is important to keep all high tension wires
and the lead between tlre breaker points and
the primary side of the eoil away from
other wires of the systern. The high tension
conduetors and other wires earrving this in-
terrupted enrvent creale a rapidly changing
magnetie field around them.  Any wires of
the lighting system coming within range of
this ficld will carry the induced enrrent back
to all parts of the system. It can be readily
seen how the antenna could pick up this
indneed voltage from the dome light and
the wiring syvstern hehind the  instrument
bhoavd. Tt is quite olwious that all wires in
the ignition system must be isolated.

Another source of disturbance is the gen-
erator. ‘This is very easily remedied by plae-

Fig. §
Tlhe system of
fauition filters
and shicldina,
cte., used to
prevent  inter.
fercuce ith
reception in a
car iastolla-

tion.
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Outside coniections of the

tast month, fn coltich the wudio ontfut trans

former aud U7 filter are mbined th
snit showen wader th butte

instaltution described

ing i l-mf. by-pass condenser aernss the
ontput. I order o seenre clear receplion,
it ix necessary lo Leep the clecliicol system
of the ear fu goad arder. Defective spark
Il.]II'I_'\f, dirty or improperly adjusted breaker
points  will tend Lo cianse interferenee.
Fanully generator hrushes and uneven conis
mutator segments will also canse tronble,
Trouble Shooting

The following poinls nuy help in localing
the source of disturbance when trouhle s
experienced from ignition inteeference,

Delune the set: it this does not reduee
the level of the interference, then il is not
coming in through the antenna, bt being

RADIO-CRAFT

fed throngh ithe battery wires.  Most dis-
turhanees of this nature may e teaeed to
the following eauses:  (a) Generator ¢
mntators  (b)  Worn broshes; (¢} Worn
breaher pointse or lack of adjustiment on
sane,

When detuning the sel reduees the levet
of the disturbanee, then high-tension radia-
tion is heing picked np by the antenna, This
may be due o any one af varioms canses:

() Inspect all high-tension wires. nd
mahe sore that all it tightly in their vespees
tive hnshings in the distributor head.

() ‘Test all spark suppressars for voltage
drop: replace anywhere the resistanee is too
Low.

(¢) tuspeet the by-pass condenser un the
Flash it with o 45-volt »B”
(Make sure it is on bhattery side

iznition coil.
battery.
of coil.)

() Remove any hattery, horn, or other
low-tension wires [vom the vicinity of the
high-tension teld.

() In cars where the ignition eoil is
wounted on the inslenment panel, see it the
shiclding  on the  high-tension  side  is
wronmnded, I Packard ears cgnipped with
“Transitond™ reecivers, the coil is completely
shiclded in aeopper can. Cars of Chrysler
also nse the “Electvo-lLaock®  cable
hetween the ignition switeh on the instru-

malke
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Note similarity to Fig. o, ofrosite.  The o
fereuecs ave in the filwmenr-civenit fuse
" councetions. sehich tory <with  ditierent

wmakes of cars, as previonsty coplain

This enbte

Traridd,

ment panel and the disteibntor.
st be shielded  with Belden and
the shicld grounded to the anetal collars at
hoth ¢nds of the cable.

(1) T'ry placing « -t hy-pass eondenser
across Lhe varions clectrical instrnments on
the panel: wnnely, the smneter, eleetrie s
oline vange, lighting and dgnition switehes,
or eigar lighter. 1t this procedure is care-
tully followed out, no difliculty should he
expericneed in finding The souree of trouble
amed climinating it The aceessibility of all
connections in the simple civenil nakes volt
s tests and trouble shooting easy,

Why New Sets Use “*Kilocycle’ Dials

\1 ANY enstoin set builders will be infer-
I\ ested to know that the “kiloevele”
designalion on receiving-set dials is beeom-
ing weneral; heeause it follvws the adeption
of the hilocevele standavd by the Federal
Radio Commission  and - scientific
izithions.

The use of Kiloeyeles, as the approved
method  of  designating the
hroadenst  station, has Iwecone  established
bevord donhit. "This is just the logical «de-
velopiient of advanees in the vefinanent of
radio receiver design.

Radio sets were at fivst mavked inonnn-

argid-

location of a

By H. B. RICHMOND

President, Kadio Manufacturers’ Association

hers only, Somctimes dials nsed the 0-100
syslam; at other times the diols were gradu-
ated in geonictrie degrees. Both of these
methods  served referenee points.
They both made it neeessary for the oper-
With the
improvement of receiver design, it becanwe
practical to calibrate the dials. ‘Phese dials
were  marked wiavelengths,
somnetimes in Kileeveles: and occasionally in
both. A few nomtaeturers went so far as
not only to inclade kilocveles and wave-
lengths, bt alse add o reference seale,
Fhe s of this minftiple svstetn was as often

only as

alor Ao fish for o new station,

sennretimes  in

confusing a~ it was helptul to sel owners

The Federal Radio Conmiission and seien-
titie oreanizations have adoptel the use of
Kiloeyveles owly: no eross-reference is being
matde 1o wavelengths,  The
hes been laid ont on the bosis of « 10-Iilo-
cyele sepration belween stations. The band
extends from 530 te 1,500 Liloeyeles.

This unifornn spacing < o kiloevele
dial 2 convenient reterence dial as well.

Marking of dials of new, nodern radio
sebs with imb oo single scale, that
established  manutae

Lroadeost el

receiving
o Lilveveles, is an
tnring practice,

Locating Hum in **A’’ Eliminators

UM in an eleetritied  rudio receiver
installation iy be dne ko dhie pres-
cnee of o harge valne of AC com-
ponent in the DG valtage avaitable from
the A7 climinator. “This anil, like the =D
climinator, cmplovs o veetitving deviee snd
a hilter svstent aud, just asin the case¢ of
the =B sopply ity faitnre of the rectifier
cleient amd the filter svstem will enuse a
Fuorge AC comiponent in the DO ontpat.
Very little need be gaid about the veetify-
ing element, tails
after a shiort period of operation. In others
it laoty for =zeveral thousand howes, but it
should be amderstood that the nnit has «
definite lip('l':ll'il\g‘ lite: |'nl|£l'(|||c|lt|_' |‘(-|1|:|('(:-
ment will be necessary atter o tiime and, if
the complete “A™ unit in question is o vear
or two old, consideration nst he aecovded
to the rectitving element.
However, pronommeed nun has bheen noted

In some eases this devie

By J. F. RIDER
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Above:  Cireuit for obtaining from an LC.

line lowe-weltage divect-curreit for the field coil

s drvuamic reprodicer.  Beluwe: Dnit supply-

ing filament wvoltage for tubes designed 1o oper-
ate i D.C. eivenits,

with A" nnits, when the complete device is
only sixtv or ninety davs old, I this case
fhe probable fiult is the “dr? clectralvtic
condenser emploved in the tilker system, In
conbrazt to the eanventional Avpe of filter
condenser cmploved in the BT eliminator,
the reguivement of the *A™ condenser is i
Lirge copacitye several thousand micerafarads,
in n sanall To attain this ohjective
it is necessary to employ o ditferent (vque of

spaee
condenser. o be exact, Dhis condenser util-
izeg u Ghin of oxide as the dielectrie.

‘The design of 1his condenser is snch that
a certain amomnt of current (known as Jeak-
age current) flows through the condenser.
It this current is appreciable it will gemd-
wally rednge the capaeity value of the con-
densery and, i this takes plaee, the filtering
action of the complete filter unit is iimpaired
avd e in the ontput chrentt is the result.

(Conlinved nn yurne +74)
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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.

VOLUME CONTROL WITLL
POWER SWITCH

3 a further contribution towards sim-
A plifying the broadeast radio set pancel,
a combination volume control aml power
switelh is now offered by the Clarvostat Mfg.
Co., Inc., of Brooklyn, N. Y. This device
comprises the standard wire-wound volune-
control Clarostat with an extension pin on
the shaft, to Lrip a toggle power switeh,
momnted at the rear of the asscably. In
this way, one knob serves the double function
of turning the radio set on and off, and of
adjusting the volune to any desired degree.
A bakelite case, with metal end cap. pro-
teets the winding and contact member from
mechanical injury as well as fron divt, dust
and moisture. The deviee controls operation
with a smooth, velvety action, without intro-
ducing noise into the radio cireuit. The re-
sistance winding is designed in standarvd
tapers, of several varieties to matceh any
desired enrve, and in all values up to 50,000
ohms.  The knob turns 3060 degrees, as a
vohune eontrol; and 40 deprees ore to
turn the power switeh off and on,

NEW LIGHTNING ARRESTER

VERY effective and compact form of

lightning arrester, pictured in this col-
wan, has been developed and put into pro-
duetion by the  Insuline Curporation  of
America, New York Citv. It anly
low-priced, but carries the manofactnrer’s
confidence to the extent of a free F100 in-
suranee policy against lighlning dange to
the set which it protects,

The “Llectrostatic” lightning arrester ha
an msulating base of glazed porectaing on
which are inounted  (and sealed i against
maoisture) i small ROF. choke el and
fined condenser, in series helween two hind-
ing posts which arve 1o receive, respectively,
the lead-in from the aerial and the lead-in
to the receiver's “Ant? post. A third post,
which is grounded, is connected to a high
resistor, in series with the acrvial, and cov
cred by a bell-shaped et cup. The set's

is not

of the

newe  lightaima
schich  Tucovporates
on to the wsual resistor

Erxtevnal  appearance
arrvester, deservibed  aboze
an R.F. choke add

The combination of snap switch aund “Claro-

stat,”  pictured abeve, offords a wvery satis

factory wolumic con.vol of the neweer type and
simplifics the panel arrangement.

coupling is therefore abtained capacitatively
from the acrialy o methed usoally aford.
ing better selectivity with good pick-up, It
is i precaution also against possible contact
of other electrie wires with the aerial,
‘The constants of the resistince, vapacity
and indnetance values in the arrvester have
been seleeted to cause negligible reduction
of signad strength, but to offer high resist-
ance to “statie™ or atinospheries of high
intensity. When the atospherie voltage
has reached a value safficiently ligh, it leaps

to the groundedl hell, rather than pass
throngh  the high resistance between the

aerial post and gronnd.

NEW DRY.CELL TUBES
\( FUTTL the requirenients of a suceesstul
portable radio set, as well as a rural
radio set, inomind, the Delorest Radio Com-
pany of Passaie, NoJo has just introduced
two new dry-cell tubes: the 199" and the
2207 andions.”

Both differ from tubes of similar char
acteristies in hoving an oxide-coated  Aila-
ment, of larvge eross-sectional area.  This

makes for a non-ndcerophonic tnbe, as well
as one having ample ¢mission over a long
period.

The nmtual conductance of the “109™ is
GO0 micromhbns, a very high figure compnred
with that of the standard "o% which it other-
wise resemibles in charaeterislhices.

I'he “F22A has o filament emission aver-
acing 50 millinnps, with a passing ark of
25, A3 volts across the filoment, it draws
only 60 willinps: thus making it very eco-
nomieal  of  battervies. Its  reconunended
plate voltage is 133, sereen-grid voltage, 15:
control-grid hias, 3 volts, negative. Tt there-
fore should he used with the proper “C”
hattery to give the carrect hias: 50 oluns
would he needed to give a 3-volt drop at 60
milliimperes. I e mutnal conductanee of
the tube is 465 nicromhos ai 135 volts, as
against 350 for the standard "22s,

NEW VOLUME CONTROLS

HL ~Type .\ Super-Tonatrol” recently

introduced by Fleetrad, Ine, New York
City, has been modified and improved; the
new development being known as the “Model
B, illustrated here. The melal-shell, rec-
tangular 5-watt “Model A™ variable resistor
is obtainable in  three standard  ranges
(100,000-0lun tapered, 25000-0hm tapered
[for piek-ups], and 23,000-0hm tapered for
use as the volnme eontrol in the antennn
circuit of o receiver) as well as other and
special designs for manufacturers: it has
now lLeen supplemented by the “Model B”
whichi las a ronnd molded bakelite shell
2u - in dinmeter. The new model has o
power rating of 3 watts, and is of the single-
hole-mount 1yvpe; it may be eonnected also
as o potentiometer,

These resistors may bhe monnted in tan-
dem for the control of nwitiple, isolated cir-
cuits.  Tor example, o tapered-resistance
type may be used in the antenna cireuit,
while one of uniform variation, operated by
the smne shaft, controls the grid cirveuits.
The resistance variation in the antenna cir-
cuit is extremely smail durving the first hait
of the knob's rotation: which assuves
smoother control of powertul signals.

Both maodels have the same general eon-
struction  and  operating  characteristics.
The eontact is « pure silver, mltiple type
which actnally  grows smoother with nses
owing to 4 microscopic deposit of metallie
silver from the contact on the resislance
clement. “The speciallv-develnped resistance
clement itself is fused at high temperatore
to the surface of a vitreous-cnamneled retal
plate. The result is greater permanence and
accuraey of resistance values and more rapid
heat dissipation.

Tests by the manufactnrers idieate a re-
duction in resistance value, due to the de-
posit of silver on the graphite, of only 5¢
for the 100,000-ohm type unit, and less for
the lower resistance units, over a period esli-
mated to equal ten vears’ service,

—
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Views of the “AModel B Super-Tonatrol,” show-

ing construction as twell as dimensions. These

resistors may be mownted tandem for sinagle-

shaft control, with different rvates of tvavigtion
or cach circwit.
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! (AT ! t H ierb-teu e recat coater of the clmerican Teleplivine & A fonrbay vateinia for short weaves, Tocuted at ihe Radic

felearapl € ated at H Vot Jerseys These complicated sutennas pick np the Corporation o merica’s accciting coder at Rocky floint,

EEEN T el m a HYith theose, telepliope compuriication. woith i Islund. N0 Y. Here transvccanic broadeusts o
i comme redly cu . picked up to be relayed to dmericai stalivns,

New Developments in Short-Wave Radio

By LAURENCE M. COCKADAY

N short-wave radio, T helieve, lies {he
world®s real wealth, for communiciation
atd eontrol pucposes of all Kinds, and
il is to the wavelengths below 201
meters (how far helow we cannol gniess)
that we shall look for the move startling
kinds of developiaents of future rvialio. 1
wis in the vear 1912 1lat the tiest 1ndio
At Jumded o the small band of  radio
aadenrs in the United Stades a0 parecl of
wanelenglhs, of 200 peters and wder. with
the eapressed ddea of naking il possilde Tor
them to continne their expervinnen!s wilh
vut interfering with the  rapidly-growing
connnercial serviees on the higher waves
o owas then eonsidered  that the wave-
lengihs below 200 el exs were nol of aach
use for eommereial preposes with the need
of distanee transmission o receplion: and
the amateurs would be able to dabble aronmnd

and have o good tine on these short wanes,
even i they did not aceonplish vineh.

Litthe was it belieyved, a0 that e, tha
diving the years 28 and 1248 high fre-
quencies would becorne applicable for con-
mereial conmmmmication. Mneh eredit st
be given to the anateurs who, experts con
fidently  believe, were responsible for the
retnarhable develapment which has shown
and proven that e high-frequenes channels
re ol ondy more efticient T Tong-distionee
cormmunication, bul invaluable fnoany nom-
e of ways.

Short Waves Now Indispensable

Todars we dind shovt wavelengths o high
freguencies heing nsed for every eoneeivable
means of connmnnmication, ‘they are seeving
as he aoost veliable and consistent mean
of Travsatlimtic  commmmication, and  have
practically antiquaded the longer-wave ap
paratus which served so adeguately for mor -
than o decades T is possible to eamverse
wilh any city in st af Furope and part
of South Meriea—and even with the S, 8.
Lewiethon in the nid-Atlantic from any
one  of the 190000000 telephones in o the
United States, through the marvelons ap-
plication of these channels. Ineaddition,
gireratt pre finding their way through the

Mr. Laurence M. Cockaday, we are
certain. needs no introduction to our
readers.

FFor several vears, Mr, Cockaday
waus the editor of Porvear Ramo, dur-
ing which time he contributed an
enormous amount of important radio
literature to the art; at the present
time he is a member of the faculty
of New York University.

Mr. Cockaday himself is an inventor
of no meun order, huving developed a
number of radio circuits which in their
time were famous, and anything that
he may wish to say to our readers
will be read with more than usual

interest,

We have prevaited upon Mr. Cocka-
day to write a monthly article for each
issue of Rano-Crart for the coming
vear; the present article is the first of

the series.

RIS RN

ot fog and bad fiving weather
throngh  visnal-heacon signalds transmitted
on shorl wavelengths, Television is now
being nsed solely on these bamds, And o
hosl of services are careving on vxlu-rinu-nts,
which may ubtimately bead to new uses {or
these already valuable high-frequeney hands.

1t is, therefore, necessary for all experi-
nenters and Serviee Men alike whose husi-
ness is owrapped up o the futore of radie,
lo heep informed of radio developments on
these short waves: nothing ix too nnch a
detail, nothing is foo soall to be anissed,
it we veally mean toomake o sneeess of onr
waork.

That i~ one purpose of this article; to
sive o clear iden of short-wave development
and what it has aceomplished, as well as
sonne of the things it will or ey aceomplish
in the tature,

Short Wave Discovered First

Itis o general suppoxsition that the short
vodio wive is o new  thing: this is not so.
The Frenche physicist Biol noticed the firsd
shorl-wave radio Aransmission, and  prob-
ably the dirst radio transmission of  any
kind, lemg hefore he or anvone else knew
or stispected there was anyvthing like raclio,
when he saw o pair of trogs legs jup
every lime he set o high-voltage wachine in
action on e other side of his Tnboratoy,
Heinvieh Hertz ulilized shart waves in the
oscillidor civenits that bear his e, s
cnergelie suceessor. Mareani, esed These
sane waves for his lirst “wircless™ trans-
missions o receplions of essages. Taler,
lowever, Marvconi inereased The size of his
anteunas cand obtiined whal he Thonght
Detter resnlls: and all the world followed
It up to the high winvelengths,

OF course, many of my readers combd
conily solve the reasm why early experi-
enters hadd better vesnlts with long waves;

Iroest Togs, 1 fre=hly killed, were nsed
Ao o cenely tntists as detectors of
clectiiving Witen clectritied, they  jompeld. -
o of terve impulses acting on the still live

sl Tissles
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the transmitting apparatns used in those
days was of the “spark™ variety, soid snif-
abh
that ethod only on reasonalbdy long waves,

amonnts of power can be generated by

It takes 1he vacumn-tube method of con-
finuous-wave propagation te effect  real

cllicicney on short winves,

And soowe are now eoming into aomar-
velons short-wine era, where alinost any-
thing is possible in feats of radio Lransimis-
sion . reception eaer long distances. We
are learning some wouderful things and this
hnowledge is el going 1o wasie! 1t is being
pnt to good nse in tarening ont serviees Lo
hmanity fhat e of the preatest impor-
tanee in ordinary, every-day lite!

Teleplioning to Ships at Sea

Inprroved methods of Transmission as well
as more advaneed receplion
widening ont the seope of short-wane o
ttnication all the world. 'The
recenl preactival deselopaient of shorl-wave
transmission i the installation of  direet
telephone service with the Lovialhon,

Developrent of the sy stem involved years
of researeh, and is the calmindion of actnal
experiments which have been completed by
the Biell 'l'l'l:'plullll' Laboratories doviire the
past cighl months, "Pwo-way conversations
with the ship procecd as casily as thengh
wires were carrying  the voices lalf-way
aerass the Alanties The apparalus psed
aboard the Lecintlen is not inueh mnlike the
nsnal short-wave telephone equipment.,

Transinissions from land are sent through
a Awenty-Kilowatt short-wave telephone sta-
tion at Deal Beach, No s, which formerly
served as the Aanerican Jink i the inter-
national  Aelephone serviee  with - Eogland.
Phis transmilter  teeds to o hnge
directionad-ty pe antennag whivh casts a heam
signal inoan soe which includes the usiral
transailantic conrse ot the Levithrn,

During the servies of experiments which
preceded the inanguration of the mid-ocean
telephone, it was found that, in order to
netintain relinble commmmication with the
liner it is pecessary freguently lo alter the
wavelength or fregueney of the teansmitting
station at Deal  Beach,  Acecordin
wnigque crvstal-controlled oscillator was de-
signed, whereby it is pessible to switeh the
transmitter’s  frequency, seleeting one of

swsteas are

oLy muosl

lll o
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The fuductance of the potontiometer introdides
complications in an 1.C. shavtwouse fubeo This,
Vo, ¢ oekaduy has formd. s readily overcome
by the by-pass eondenser shoten fn the dlaaram
ut the riglt,

fone which lappens to hesd cover the span

nider the conditions  cncomntered,

Skip-Distance Elinnnation

The necessity of change in frequeney ob-
viensly Qs dne to the skip-distanee phe-
nomena of high-trequeney transmission, The
tour trequencies used for This purpese aire
A0zt LG, 6515 and 860 Kiloeveles, A
similar aremgenent s cmploved on the
Leviathon, although only three channels are
there available, These are 3218, 5,688 and
LN NIR

Changing from one frequeney o anotlier
involves only the flipping of a switeh on the
part of the operator ol the transmitting
station. Separate erystal-controlled escilla-
tors, tuned to eaclr of the tfrequencies, are
ready for operation at moment’s notiee,
and may be switehed into nse, Fael of these
anits is thermostatioally contralled, facilitad -
ing aceneale frequeney-maintenanee,

Recciving is aecomplished throngh wllva-
Dt
sereen-grid short-wave receivers, One of the
nnuswal features of these instenments s
the of an anfondic volimne  control
which facilitates a constant voice level, One
of these reccivers is nsed abward the Locie-
tho, and s maintained by an operator, who
Leeps inconstant toneh wilh the Land sta-
tion throughout the entive voyage,

Picking up the  Leviotluns signals on
lawd, however, s planned with foolproof
methods, Pive separate recciving shudions
Line been eveeted, about an equal imnber
ot miles apart, in the vieinity of Ocean Gade,

sensitive, more or less comventional

s
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N. B AN ot these stations maintain a eon-
stant vigils and the one reporting the great-
est signal intensity s nsed for the peception
af the Leviothon cnd of the conversations,

This iden of reeciving sets located in
diferent areas hrings up aninteresting

development in comnbating tading and skip-
distanees, those enemirs of - lang-distanee
short-wave cotmmmmnication. It is now reason-
ably certain that short waves are transmit-
ted around the cartle by bouneing back and
forth hetweerr an imized Tayer of rarefied
gas (the Kennelly-1eaviside laver), high up
in the cartlh's atriospheres and the ground
itself. This has been proven by o series of
experiients Iy nomerons resenreh warkers
Iy what s termed the *radio-ceha™ method,
and is further sbstantiated v the recent
work of Hatstaad and Tove

Multiple Fading Areas

This idea of o nuber of stations located
relatively neavby, Tt in o mnnber of tading
areits to dooaway with fading, aamd the idea
of using diffevent wavelengths for varions
cdistanees of transmission, have lo a great
extent done away with s of signals anl
cnabled, this vear for the first time, the
reception over great distances with rela-
tively even sigmal strengtl,

A simtlar idea used Iy the Radie Cor-
povidion of Ameriea has made possible the
reception on short of complete
liroadeast programs  frome Germany, Tlol-
Lind, England, Franee, Aunsteali: and New
Zealand, to he rehroadeast over the great
chain networks in onr own countey. This
systen atilizes oo mmber of antennas, spaced
a few thousand feel apart. Connecled to
these anfennas, through a halaneed trans-
mission  line, are reeciving  sets,
These reecivers are then tuned fo e same
shorf-wave signal, nnd the ontpat of cach is
rectilicd and amplified. The parallel signals
are then kept alinest eonstant; for, when
fading ocenrs at one antenna, the signals
are strong on the next oney, and the aedei-
fivnal advantages of an aotomatie volume
control give virtnally even signal strenglh,

(Comtinncd an puege $71)

M AN

sepurate

Note: “Farihe
side layer by 1l
S, 1020,

<tidivs of the |\‘('DIIIC"Y"I(‘:\\'i-

velin mothed"—t'roe, LR.E,,

A opart of @ shertacave dransmitting autenne of the American Telephone & Teir

Thiv is a arneval e of the neie station 11700 at Deal Brach,

araph Co's. wewe conter at Lag 1 e, N T weed Tnotransoceante work. Here owe No L owehich many shortwvcave listencers have heard testing
Luate part of the anfeqna “eirta { the “bave,” shonfun the evanectio from with the " Lewvathan ' and tts {ransmitting autenna,
e trausmitter to thte arteare  wl el car the sianal rrent. (Phato cotrtesy  Bell Telephone Taloraloeries.)
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Short-Wave Transmitter Desigh and Operation

HEN short-wave phenomena were
novel, and the high frequencies
were not thoroughly understoad,
the amateur was content with any
reasonable layout that would put power into
an antenna; but times have changed, short-
wave apparatus has improved greatly, and
greater distances are now covered with
lower power. ‘The first transmitters oper-
ated on the short wavelengths pgave very
unsteady signals which were diftienlt to copy
at the receiver; the tone was poor and the
distances covered were comparatively small.
Constant-frequeney  oscillators of excellent
design are needed to-day.  Crystal-control
transmitters have advantages; but the com-
plicated necessary amplifving arrangements
are difienlt of operation when one is not
thoroughly acquainted with their adjustment.
By careful adjustment of the set to be de-
seribed, a good, erystal-steady note cin be
ohtained. “The writer has designed a 50-watt
transmitter that gives excellent results with
a inimum of apparatus, and its deseription
should interest short-wave enthusiasts.

Construction of Special Coils

Inductances in eomnnmon use are often un-
satisfactory  beeause of  their high  “dis-
tributed capacity.” This capacity would not
Le partieularly objectionable if poor dielee-
tries were kept ont of the field of the coil,
but lhis is ditlienlt, if not impossible, to do
in an ordinary set. However, & reduction of
this eapacity is desirable and may be effected

by using air as the dielectric wherever
jrossible.
Ordinary  copper tubing, if available,

makes coils of good rigidity but, even when

By A. R. HAIDELL

spaced with a congiderable distance hetween
turns, the distributed capacity is high. It
i5 much hetter to use sonie thin material with
plenty of surface, such as copper ribbon,
wound flatwise, thus keeping the distributed
capacity low and allowing one to use a

rg
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TO FILTER, RECTIFIER
OR DC LINE

|
Fig. 3
The simple Iartley civenit of a transmitier
which may be constructed teith a mumber of
home-made components.

“Iumped” capaeity sueh as a small variable
condenser.

In ordinary oscillator eirenits, the ecapacity
between plate and grid is in parallel with
the oscillalor induetance, and any ehange in
tube capacity will change the frequency of
the emitted wave. If the lumnped tuning
capacity in parallel with the indnetance is
high, the small change in capacity caused
by heating of the tube elements will have
little effect. [t is therefore desirable, in
order to obtain o steady wave, to use smue-
what less induetance and somewhat move
capaeity.  With a small induetor, shunted
by o comparatively high capacity, the output

GLASS ROD —

(S
CELLULOID
STRIPS
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Fig. A

This picture shows the 50-ccatt transmitter constructed by Mr. Haidel

the layont plan on the next page.
beside the fuse bloek zehich

It may be compared zcith

Potcer arid leaks are shown at the rvight of the grid condenser,
wmonits the tronsmitting hottle.

from the transmitter will be slightly less,
hut the frequency will he steadied remark-
ably; and this is important. ‘The use of a
variable condenser across the inductor allows
one to vary the wavelength of the transinitter
between wide Timits; and sueh a flexible ar-
rangenwent is of valne to the experimenter,
especinily in the narrow bands. When there
is QUM on one wave, one simply changes to
another.

An induetor having low distributed capac-
ity may readily be constructed fromm copper
ribbon, such as that found in the coils of a
Ford magneto. One coil will furnish enough
ribbon for a 40-meter primary and, if a
largrer one is desired, this material is very
easily soldered.

There are many ways to support the rih-
hon: bt perhaps the easiest is to use small
strips of celluloid, which are cemented in
place with collodion. A round, wooden form
about 314 or 4 inches in dizuneter shonld be
constructed. Two celluloid strips, about an
inch wide, are evenly spaced about the cir-
cumference of the form and the ribhon is
then wound onj; allowing ahout Y-ineh space
between turns.  DPaint the celluloid under
the strips with collodion (see Fig. 1) and
secure the ends of the copper slrip to the
celluloid by hending the copper hack upon
it.  The inductor I.1 shown in the illustra-
Lions has 14 turns and, with its distvibuted
capacity, oscillites naturally at about 25
meters.  The variable condenser brings the
wave anywhere within the 40-meter band
with comparative ease.

Coupling the Inductors

The sceondary 1.2 is made of the same
material as the primary, and is mounted on
u glass plate, ns shown in Fig. 2. ('Fhe usual
practice of allowing the coils to lie on any
table-top is not to be rveeommended.)  The
glass plate protrudes over the side of a
cardboard hox, to which it is eemented. This
bhox is an ordinary ecardboard affair such
as g 22,-volt “DB" hattery box: it may be
trimmed down to give the desired height
and the {wo cardboard seetions arve held
together by passing a string through them
from one side to the other.

Instead of hending the ribbon back on
itsclf, w5 done with the primary, leave a
G-inch length at each end; these ends may
be straightened, extended to the ends of the
2lass, and bent over so as to hold the coil
rigidly in place.  If desired, elips may be
nsed to attach various antennas, and these
are clipped to the ribbon. This arrangement
allows one to vary the induetive coupling;
moving {he coils so that there is less area
facing one another secures nearly the same
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effeet, capacitatively,  With small eflective
area, the coils can he placed elose togethers
although it wounld probably be better to Keep
them farther apart for o given conpling.
Other Parts
Phe varianble eondenser for tuning may be
a bakelite-end afair of 23 plates or so. It

CELLULOID STRIPS

1BBON
GLASS TUBING

— TUBES FIT IN HOLES ON
| __.— BASEBOARD — —.
>

Fig. 1
The self-capacity of the vcoil shown fs much
less than that of onc wmade of copper tubing:
its lewo fnductunce riaits betier freqicney
contyil,

shonld he  “donhle-spaced,” v renoving
allernate plates; so that the hizh voltage
will not spark over. A 10-plate. double-
spaced receiving condenser will serve for all
average conditions, It is mammted on o piece
of serap bakelite which ix serewed fooa
siiall base: this hase is scenred fa the main
buscboard The
condenser may he titked with o snifable dial
upon which The wavelengths may e warked;
this allows one to keep sehedules anoa par-
tienlar wave and yet alo o litthe experiment-
ing on diferent waves at other times, Cer-
Liin wavelengths will work better al certain
times of the day or night.

The radio-fregneney chake eail shoulil have
a vather simall dianmeter and be wonml of
small wire; o pood 40-meter choke inay be
wonnd of 100 boms of Noo 26 wire on
picee of one-inch parattined cardboard tnh-
inz. T oorder to keep ils ficld fron the
other coils as mmeh as possible, sel it away
fronn thenn, with its axis at right angles to
these of the other eoils.

A low-cosl tnbe socket for o 50-walt sef
may be made of two telephone fuse-holders:
these are well-glazed and have small ter
winals set into the porcelain, Brass strips
are soldered  to dhe tnbe  Ferminals and
attach to the fuse-holder by means of it
SOTeWS,

The coil supports are ovdinary ghiss rods
which are set inte holes drilled in the hase-
hoard.  “The ecllulotd strips are punched, so
that thev tit Fightly over 1he gliss rods and
are thus held in place. Any comvenient
height may be used for the induetor, and
the rods arve mde of & length te snit,

ATl parts not otherwise well-insnlated are
monnted on o picees of insolaling waterial
which arve serewed to the hasehoard, Phe
power-supply posts are wounted divectly on
the haschoard, Bimbhng posts, that ny be

aopair of hrass serews,

serewed diveetly o the board, are most eon-
venient for this purpose. Thase shown in
Fig. A were faken from old  telephone
cquipment.

The clips nsed for an indneloy of Hiis fype
shonld not be too large for casy removal
The connecting wires are soldered 1o the
clips: and the condenser leads should be
heavy.

RADIO-CRAEFET

Wavemeter Construction and Calibration

A wavemcter will now be roived for -
Justing the transinitter. Tt s about the
most usceful instrument a0 station can have;
but it is sieprising to note how many de
not livve one. Phere is no excuse for this:
hecause a wavemeler is so casily constructed,
As dimgeranuned i igs 9, aninstrument
may be made of a0 3-tuen eoil, 3 inehes in
dianeter, an ordinary variable condenser VC
of abont 23 plates or so, and o Hashlight-
Lo socket with a smiall TYL-volt Tamp, all
connceted in servics. This arvangement will
Lune  from ahout 20 meters o 30 eters:
while @ g-turn eoil will usnally allow one to
tune from abeout 45 lo T meters (o wide
range}.

Conple the wavaneter coil to the reeciver,
which is oscillating  weakly, and vary the
condenser antil the  familiae “resonance
click™ is heard, “This shows that the wave-
neter s tuned to the sanie frregueney as the
veceiver and, it o stadion, the wavelength of
which is known, hax heen funed in, the con-
denser diad is 1o be mcked with this wave-

COPFER STRIP
SPACE-~WOUND
SELCONDARY.

CLiP 7
ANTENNA
HERE.

B BATTERY

— CARODBOARD BOX.
Fig. 2

The sccondary or antcuna cvil of the trausmits

ter sy be sutisfuctorily mwinnied in this ey,

!
GLASS
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length, An S.0.C0 emdenser will give an
approximate straight-line relition between
wavelength and  dial setting from 23 to
abont 85 on @ 0-100-seale dial. By ealibrat-
ing o few points on the dial, theretore, in-
termediate wavelengths may be estimated
with fair aceoraey. On the short waves, the
minnber of furns necessary in the wavemeter
coil is snually and it is desirable 1o condine

@ T

-~ !
VARIABLE CONDENSER

taMp”

Fig. 9
The wavemeter for a trausmiticr as swificient
input te lght « lemp in dts cirenit,

the cfeetive inductanee to the coil itself
by keeping the leads shart. In order to do
lhis, the coil must, as a role, he mommted at
the rear of the condenser. Tt is sometimes
convenient lo he able To reqd the wavelength
from the haeck of the condenser, also: though
the dial canuotl be seen from here, this may
be readilv done by seratehing vadial lines
on the phde at the end.  Set the dial ot say
2, run a peinted instriment, ioush with the
stator plates, over the rotor plate and mark
the latier so 1hat the wavelength mav he
read; next move the dial 1o say 4 aml re-
peat the operation, proceeding avonnd its
civcmnferenee until the cnd plate of the
condenser is covered with radial lines, evenly
apart. These lines wmay e marked to read
divectly in o wavelength @6 desired, and with
this orrangement the wavelengtl aay he
read cither from the fromt of the condenser
by means of the dial, ov from the rear of
the condenser by meins of Lhe graduated
cid=plate. This is often a convenient fea-
tnre  when  exceptional  accuracy  is  not

which  permits  the  conpl to be adjusted N
at il desired.
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With a sensitive wavemeter, one ean se-
cire a good deflection of the indicator at a
distunce of severat feet from a 50-watt oseil-
lator; this shows that any condietors within
a radius of several feet, whether metallic or
maist wood, will have enrrents set up in them
and consequently eause an apparent inerease
in vesistance in the ecirenit parts, due to
lusses,  1n this set, the primary has been sup-
ported on a pair of glass rods, away from
the base, variable condenser Cl, and other
apparatus.

el |

HOV A

Fig. 5
a center-tap  transformer,
jars may be arranged as showan here.

Iith the rectifier

Several amperes usnally flow in the oscil-
fating eireuit, consisting of the condenser
and the shunt induetor: consequently one
should make the condenser leads to the in-
ductor heavy in order to cut the heat loss
as much as possihle.

Adjustment of the Hartley Circuit

The adjustment of the Hartley eireuit
(Fig. 3) used in this set will be next de-
scribed.  The oscillatory cireuit consists of
Cl and that part of the inductor or LI
which it shunts. The following method is
sugrested for adjusting the eircnit:

Set the plate elip at one end of the coil
and the grid elip at the other: and place
the filament clip midway between them.
This arrangement will now oscillate quile
strongly without the shunt eondenser Cl,
but at a very short wavelength. The wave-
length is raised by connecting the two con-
denser clips at a few turns on cach side of
the filament clip, as diagrammed. The fila-
ment elip may be correctly set to secure good
output before Cl is eonnected; and the con-
denser is then brought into eireuit. If it is
necessary to use the total capaeity of Ci
to raise the wavelength to the desired valie,
shunt the condenser across more turns of the
coil: and, if the eondenser sparks over, use
fewer turns, with more capacity, for the
given wavelength. ‘The condenser clip near-
est the grid end of 1.1 should be nearer than
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Iess “grid turns” will give a better note;
but there is a certain minitmnn, at which
operation is best.

After the transmitter is oscillating on the
proper wavelength, with good outpul, with
fairly low plate ewrrent, the secondary, or
antenna coil L2, is coupled to the primary
L1 and timed into resonance with it slight
readjnstinents of the fikunent elip may be
necessary to seeure good stability. Keep the
two inductors at least two inches apart: a
greater distance is to be recommended for
the coils used here.  The antenna current
should be about 85 per cent. of the maxi-
mum obtainable.  For an ordinary 50-watt
tube, one can secure fine results with about
800 volts on the plate and a plate curvent
net exceeding 50 milliamperes. It is inter-
esting to note that many amateurs use higher
plate currents than this en smaller tubes.
It is practically impossible to do so with
ordmary  oscillators, while maintaining a
steady wave.

The Antenna

The antenna often causes trouble; a few
words may be to the reader's advantage.
For operation at 10 meters, the antenna and

Fig. 6
The standard “bridge” circuit of a rectificr is
shown here. The number of jars wmust be
proportioned to the woltage rectificd; cach will
carry aboui 30 wolts drop.

counterpoise shonld he each about thirty-
three feet long: if the counterpoise is near,
and parallel to, the ground (usvally the
case) make it abont two shorter, or thirty-
one feet (these lengths are total length of
wire to the set). 1.2 should be connected
between the two and it is convenient to
place the resonanee indicator A in the an-

the other condenser clip to the filament elip.  tenna, and the series condenser C in the
FUSES t l . @
.I V30H
/ CHOKE
6t
To
SET
_——

ov, A.C.

HIGH
VOLTAGE -—~

Fig. 7

The complete circnit of an AC. rectificr supplying plate cursrent te a transmiticr, such as that

described in this article.

1 beory-duty choke is required, and 2000-mf. (D.C. rating) condeisers.
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Fig. 8
To “form” the necessary film on the rectifics
plates, they are put under load for a fcu lour
i this mauner.

counterpoise, lead to the coil. In order to
bring the antenna into resonance with the
oscillator (which, by the way, is ahsolutely
necessary in order to know when full power
is put into the antenna) vary the series con-
denser until the antenna resonance indicator
shows maximum current.

Another common source of incorrect op-
eration must he avoided by fastening the
antenna and conunterpoise securely; so that
there can be absolutely no swinging which
will change the capacity, and hence the
fundamental wavelength,  This will cause
“swinging” in the distant receiver or even
“fading,” in extreme cases, as the cireuit
swings at its point of resonance.

The capacities of the grid- and plate-block-
ing condensers are usually not very eritieal.
Good condensers for this purpese can he
made from thin sheet copper with picces of
ordinary window glass for insnlation, [Let
the window glass overlap the copper foil
and arrange alternate pieces of glass and
coppers make conneetion ta every other cop-
per strip by means of soldering small wires
to it. The other lead makes connection to
all the remaining alternated strips. With
thin pieces of glass, and a few lavers of it
as deseribed, it is casy enough to make a
highly-cflicient condenser with a capaeity of
O01-mf. or so. The ordinary #3-plate vari-
able air eondenser has a eapacity of .001-mf.
and with glass, the dielectric constant is
nmeh higher, ‘This permits the use of less
foil area for the same distance between con-
ductors.  Values as small as .0001-mf. ean
be used, if available. The glass at the two
ends of the eondenser may he extended, and
these extensions nsed to mount the capacity.
Set the glass extensions over the ends of a
picce of wood of the correet size, after
clamping the pile of glass plates together
with two pieces of wood and a few wood
serews: and fasten the glass to the wood
by means of screws having washers which
fit over the glass at its edges (Vig. 10).

Technical Comments

The amatenr usually cares little about
actual efficieney from the standpoint of cur-
rent consmnption, since this shows np as a
mere triffe in the electrie-light bill: his ob-
Jjeet is to secure maximum output with the
available cquipment. It is well to bear in
niind, however, that a steady signal at per-
haps three-quarters the outpnt will usually
carry better, and bhe morve easily identified,
than the note which wobbles or “elimbs™ as
the tube elements heeome heated. It is well
o note the canses of losses, so one ean
adjust for the best practical efliciency,

Although this set uses a 50-watt oscil-
lator, auy small tube (sueh as an ordinary
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Fig, 10
A suitable blocking condenser (C2 or C3) for
high woltage is quickly built up in the manncr
shosen hiere.
TYe-watt type "10 may be used.  With the
swaller tubes, correspondingly lower plate
voitages must, of course, be used, and the
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filament voltage should also be lower. This
set arrangement may be used as a small
receiving-tnbe oscillator at the start, with
perhaps 150 volls of dry battery to furnish
the plate potential.  Any  standard €137
power nnit may be successfully nsed to tur-
nish the desired voltage.

If low power is 1o be used temporarily, it
is advisuble to purchase such apparatns that
it will not be necessary to replace any ot il
when higher power is to be snhstitnted.
The type of parts shown here s sueh that
practieally any power, within reason, may
be applied by merely choosing the proper
plate and filient voltages.

I'anel-imounted kavouts are sometimmes more
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portable: althougle it is doubtful whether
any  panel-monnted ontlit can be niade as
attractive as one neatly lajd-ont with plenty
ol air between parts, and it is certain that
the latter design gives the greater eflicieney.
The vecommended lavout of the short-wave
unatenr transmitter described by the author
is shown in Fig. 4.

Chemical Rectificrs
Practically all  amatenrs operate their
transmitting cquipment from the AC. miains
and employ a vectifier; the latter often
catses diflicutty.  The chemical rectifier is
in gencral use, it is economical and easy to
(Continned on page 433)

Portable Phone System for Adjusting Transmitting Antennas

FTER one has been initiated into the
A:uluneur transmitting gave he com-
menees to experiment with antennas,
ete., to find the bhest possible means of
rdinding  his signals.  'I'he enrrent- and
vultage-feed Hertzian systems seem to be in
favor with many amatenrs; but the dificul-
ties experienced in locating the proper point
for attaching the fecd wire from the set
seent to present the greatest problen.

The scheme illustrated in the necompany-
ing diangram was nsed for this pnrposce and
has been found an exeellent means of eom-
munication between  the operator at the
transmitter and the one doing the adjusting
on the antenna. Usnally such antennas are
close cnough to o voof so the helper can
walk along and place the feed wire at the
desired point.

It not, then a short piece of metal tube
can be soldered to the feed wire; slid over
the antenna; and operated back and torth
from the ground by strings pulled either
one way ar the other.

The phone system consists of two regola
fion headsels, a length of donhe-strand in-
sulated wire and a “C" hattery.  Disconnect
one phone from the headband at eaeh set.
Then conneet the phone cords to the long
cord by clips or phone tip eonnectors, and
insert the “C battery somewhere in the
line. Run the long cord from the operator’s
point to that of the helper's: taking eare to
keep it as far as possible out of the field
of the feed wire.

Faeh person uses the free phone as a
transniitter aud holds it in one hand for the
purpose.  Of course the antenna has the
usial meter or light bull in its eenter for
adjustinent readings.  As the Dest inefer-
reading ocenrs, the operator eonverses with
the operator at the set and vice versa: and
thas they are able to keep in constant tonch
with cach other.  This cnables them o gt
the mest efficient readings at the transmitter
as well as at the antenna, and insures the
most etlicient operating point,

The “C” battery ean he provided with o
switeh to ot it ont of the line when not in
nse, if desived, and thus prevent running it
down sooner than neeessary.

After the best operating point is obtained
the ‘fecd wire should, of course, be soldered
permanentiy to the antenna,

By 1.. B. ROBBINS
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The problew: of antenna adjustment, so laborions by cut-and-try wmethods, ic quickly solved with one
assistant and the phone system shote
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Image Reception With a Radiovisor

(Part I

A review of the present state of television broadcasting and a
discussion of the practical problems of the receiving operator

N the preceding issue of Japo-Crarre,

it deseription of the new Jenkins radio-

visar, and its mechanical novelties, was

given by the writer. Some aceonnt of
the ractheds of television broadeasting now
in use, and of the resnlts which iay be ex-
pected by the experinienter, will he of cqual
interest; together with practical hinls on
the opervation of o television reeciver and
reproducer,

In the first place, television broadeasting,
at the present time, is done ahnost entirely
o the hasis of the 8-line foage, at the
rate of 15 froes or doages per secomnd;
which has been adopted as stantard, at leasg
tring the present ~lage of the art of tele-
Vison,

Why 48-Line Television?

Of course, the present-day standard of
“18-Hne” televiston leaves nmel to be desired
from the standpoint of artistry; just as the
eoarse half-tone sereen ot newspaper photo-
griaphs is hardly to be considered a work of
art when compared with 200-line sereen illos-
trations on ecoated paper. Towever, it is a
case  of  compromising between art and
mechanical eonsiderations,  In the case of
radiovision, we must, for the presenl, ana-
Iyzeo transmit and veconstroet our images
in terms of A8 lues ov forizontal etrvips, In
order to represent animation, the complete

By D. E. REPLOGIE

picture is thshed at the rate of fifteen thoes
per seeomd.

A first thought, o 48-Hne picture seeos
hopelessly crude. Many have eompared the
tS-line  vadiovision  presentation  with  the
voarse sereen of the usual newspaper half-
tone, tuking a I8 x 48-dot section and
representing that picture as the correspond-
ing detail of the standard radiovision pic-
ture,  Such a comparisan is misleading,

While it i~ true that the radiovision pie-
ture is represented by 48 parallel lines or
stripse it shonld he noted that cach ling
ix uot into seporate dols or
elcments as in the line of half-tone dots,
Inxlewd, the line iz a contivuons owe. wmade
g of delicate variotions  of  leminosity.
Therefore, the rodiovision image is limited
ax o detadl Ly its slrips os o whole, and not
by heele of detail in the individaal sirips,
This accounts for the unexpected degree of
detail that can be obtained with the #18-line
radiovision syvstemn,

There has been too moech tendeney  to
declare the 48-line inage toa erinde to hother
with.  Yet in our recent developments, we
have foumld it possibde to liawde standared
motion-picture tilm with as many as three
figrures sond some hackgronud, in our trans
niitter. and then reproduce the same at a
remote receiving poind, with suflicient detail

hroken up

Hie " studd of
Coipovation, is completely cucusid (i
From acttivg into thie

niliod capper sorocs
impliticr tnput a d ety t

m H2NCR, the televisfon broadvast trawamitter of the Fenkins Television

| to prozaet stedy chectrical interference

sl

© Uniderwood & Unilerwood

Fig. 1
Heve ie a specimci of the motiugp-picture
i s rui thvougl televisivn prajector to
Fucilitare real i the recvizing end,
ta follow Lhe stoey, Of eonrse “it can’t he
dones™ hnt we have nevertheless gone ahead
md done sa! Our reeent resnlts eonvinee
ns that The is-line image has exeellent enter-
Painment possibilities.
Conditions for Successful Television
Just what are some of the requirements
easential to good radiovision reception®
D the fivst place, it s essentiol o pick up
clean,  powcorful. weell-iodiheted  sigueis,
There are several television transwitters on
the abr today. serving o considerable portion
T'wo Jenkins television sta-

of the conntry.
tions, for instance, are broadeasting salis-
factory signaks over o considerable area for
lelevision experimenters ad those provided
with commoereial “radiovisors.”™

One station, W3NXK, is located some six
miles north of Washington in Mont gomery
Countrey, Mdo and operates o a frequeney
af 2000 Kiloeyeles, which is equivalent to
HE mielers. "Fhe other statiom, W2XCHR, is
located on Ahe roof of the Jenkins plant in
Jersey Cityy Nouband operates on o newlye
ssigned frequeney of 2800 Kiloeveles, or
7 meters, Both stations are licensed  for
anoontput up to 5 kilowalts.

Mithongh the usual “sewvice pnge” of
these stations is conservatively limited o
iy aadles, the signals ave being received and
“radiovised™ as far as Chicage and even to



March, 1930

Towa, in one direction, and up through
New Ingland as far as Boston.
Sensitivity A Factor in Pictures

It should be noted that a high signal
strength is required for pgood radiovision
receplion, as contrusted with the reguire-
ments of sonnd broadeast reception. Where-
as o sound” signal nmay be of sutlicient
strength it it can be heard even by head-
phones, in the ease of radiovision the signal
strength must be ample for loud-speaker
volume to il the average room, aid even
be heard in the adjoining room.  Unless
there is so much signal strength available,
it will he guite hmpossible to modulate the
neon glow-lanns. The starting point of many
television failures is insufficient sigual
slrength,

One of the problems is a reeeiver that is
too sensitive, In other words, we are more

The

5 there an experimenter who has not
I thonght of himself as an inventor, or

who has not speculated on the possibili-
tics of patenting some idea that would win
him fame and fortune? 'The answer is in
the negative.

This article was prepared by the writer,
a farmer cxaminer in the U, 8. Patent Ofiice
at Washington, Lo answer many of the first
gquestions which will ocenr to everyone's
mind regarding the cost anc the scope of a
patent and, incidentally, to give a better idea
of the rate at which the inventive brains of
America are working.  Many  readers of
Ramo-Crarr  have  undoubtediy  wished
for the authentie information given heres
which, though in imany cases approximate, is
relinble for practical purposcs.

The authorities for the following state-
ments, when available, and the methods of
arriving at the conclusions, are explained
here:

What does a patent cost?

Concise and comprehensive reports on this
subject are not abmndant.  Unquestionably,
a patent can be obtained for less than 200
dollars; it is believed, however, that this is
a reasonable figure for competent legal ser-
vices where an invention of moderate com-
plexity is conecrned,  (Some attorneys do
not charge for muendments.) ‘The list be-
low cnumerates the separate items of cost:

Search of the art S10
Government filing fee 20
Tegal serviees in the preparation

andl tiling of:

the petition

the specification

the claims

the outh

the drawing 100
Amendments 50
Final Government fee 20
Total $200

The approximate average cost of the

amendments is obtained by taking 20 dol-
Inrs as the cost of one amendiment and
multiplyving it by the average number of
amendments; which is. approximately, 2.5
The souree of this fignre is explained in a
note at the end of this article.
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troubled with induetive interference, or so-
called “man-made static,” in radiovision than
in sound broadeasting.  Consequently, the
highest possible “signal level” is necessary.,
(The subject of “signal level™ and “back-
ground noise” was discussed in the fivst part
of the article, *Causes and Cure of Radio
Interference,” by F. R. DBristow, which
appenred in the Janwary. 1930, issue  of
Ramo-Crarr magazine.—Editor.)

En sound broadeasting, “background noise™
can be tolerated: and it may even pass un-
notieed beeanse of the subject interest of the
program, which takes the listener™s mind
away from extraneous noise. In sight broad-
casting, however, the eve cunnot help detect-
ing any blemish in the pictorial pattern,

(It may be here pointed out that a prob-
lem not enconntered in “sonnd™ reception,
but one with which the *visval® engincer
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must contend, is static interference, causing
picture distortion, on frequencies outside of
the standard 10-ke. broadeast audio hand
but within the 20- to 30-ke. piclure band.—
ditor.)

Fortnnately, intermittent induetive inter-
ference. sneh as that from an oil burner
or cleetrie sign flasher, is not as annoving
as in sound hroadeasting. It simply causes
a spot or streak to appear at intervals, and
may hardly be noticed.  Steady interference,
such as that from a sparking motor, how-
ever, causes Lhe appearance of a permanent
blemish which interferes with the enjoyinent
of the radiovision progran.

It follows that the sensitivity of the radio-
vision receiver should not be great nnless
the looker-in lives at a eonsiderable distance
from the television transmitter and is fam-

(Coutinved or page 475)

Inventor and Ris Patent

By J. HAROLD BYERS

D. B. Keyes in Chemical and Metallvrgical
Engineering for Scept. 3, 1923, gives an
estimate of the cost of a patent that is
surprisingly hngh:  “It has been found that
approximately $500 is a fair average for the
cost of a United States patent.”™  Uhe article
does not explain how the figiire ®500 wus
ascertained.

Mr, Keyes, in an artiele appearing Qet.
15, 1923 in the same journal, gives approxi-
mate estimates of the average JSotal costs
of patents in foreign countries as follows:

Country Cost
United States $ 500
England 870
France 710
Gernany 1,510
Norway 510

Haw lony daes it toke lo yel a palent?

Again it is desived to point ont  that
there is nothing  prophetie  about  these
figures; there is no guarantee attached to
them. 'T'he figure 414, applicd to the number
of vears it takes to get a palend, means
silply that the rvespective times for a nnn-
her of instances have been added and divided
by the number. 1t does not mmean that the
Lime it will fake you to get a patient will
coineide with that quotient.

A statement, ascribed to Senator KNing, is
quoted from the Washington Post for April
220 1920:  “—two to seven yvears are re-
guired for the granting of a patent.”  Aver-
aging Scenator King's estimates, we arrive
at the figure 415,

(Continved on page 477)

A view of the Patent OfFice at Washington, a building more thau a century old, showing at vight and
Ieft a fewo of the alcores which house the 120 miles of shelves full of patcnts.

@ Underwood & Underwood
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amplifyving the Television Sighal

Principles of design essential in the construction of an amplifier
capable of faithful amplification of supev-aundible frequencies, and

the constants of such a unit

By C. 1. W. NASON

Engineering Department, Jenkins FTelevisiun Corp.

LTHHOUGH utilized in widely diver-
genl serviees, the television signal
difers bt shightly frome that of
radio telephony, I broadeasting.,

the radio-frequeney carrier is modulated at
an sandible rate corresponding ta the signal
input 1o the modulator tube. The odn
lation veltiges are composites ot frequen-

~ |
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Fig. 1
{he probdlem v designing en amplilier is to

keep the ratio of the inprt woltage L3 (o th
vutrut soltage -2 as high aud eonstant us
possible.

cies varving fraan abont 50 Lo slightly be-
voud 5000 cyveles.  Tu television, the signal
components cover a band of  treguencies,
ranging from as low as 15 eveles on through
the entire andible range and bhevond. ‘T'he
highest  freguencies to he eneountered, in
the present state of the art, arve of the order
of 30000 eveles.  Obviously, the andio-fre
guency amplitiers of  standard  design ar
unsnitable in such a easer and o special
problam in amplifier design eontronts the
worker entering the television field,

It is o wise, though not universally ae
cepted, practice in the design of apparatus
of o mmltiple charvacter, to consider each
unit as an entity and to strive for perfec
tion in the design of that single clement of
the whale, without regard for the tailing:
of the associated apparatns,

According to onr previons statement re
gavding the frequeney-hand wlilized, we se
that our amplificr st present a gain-
fregnency charaeteristie essentially flat from
15 eveles to 30 hiloeveles (Fig L) Tha
innbility of the eve to differentiate between
sl variations in light intensity, withont
g standard of comparison in direet justa
position, makes allowahle o deviation frone
novial gain of plas or mus twenty per
cent. over the bamdl.

Resistance Coupling Essential

The high-frequeney response of any
plificr is dependent upon the admitianers
due fo shimt or stray eapacities yemanmnyge
negligibly low in comparison with thase of
the other cirenit elements. Pl inherenl
gtray  caparities of  transforner windings
ke it imposgsible to design o fransformer
couplad amplitier capable of reaching both
the low and the high frequencies. FPhe sione
disadvantage  is  present  in impedance
coupled civenite, 1TTeuee, we are limited o
reststanee coupling in one form or another:
ot becanse of the effects of  stray ca
pacities, hul beeanse of the variation in
phose  displocement  apparent  in brans-

former-conpled  cirenits, with variation of
the signal freguenes. The lnnoan
incapuble of recognizing phase diferences;
bt phase distortion of the felevision signal
is guite apparent in the received inage, and
quite apart discrimination  against
the higher frequencies. “The transforer-
conpled aplitier is therefore unsnited for
televisio

In a resistance-capacity-coupled amplitier
(shown sehenmtically in Fig. 1} the hasie
g per stage 18w Ufanetion™ of the Y™
(u) of the tnhe VO the plale vesistance Rp,
and the load resistanee R ‘Phat s, at a
wid-range fragqueney where the reactanee of
C a8 neglivible and with the effective load
resistanee tuken as the paralleled grid- anil
plate-resistane: values,

Ciar s

from

s,

12
or 133
R -+ Rz
The gain per stage is:
2 183
\fe] R 4 TLp

This we may consider as o congtant fram

s
E3 oS
Heo § EG
|
LOMES oS
:
5 2 MEG |
nEG™ 3 | 05 | !
l * g ¥ I N C
— — l‘

Fig. 2

The fuudamental crrenit of the

nRpraved JEi

kins television wmpdin Vith grid-leal
tection, uin odd unmber of stuges is as it
posecr delection, aii cuc number.

which all deviations frma Dhe normal gain
are o he measired s Faking it as B0, the
pereentage of reproduction attained at other
frequencies s
Fasri2 ¢ oo
Inspection of e conation shows that e
wain is primarily dependent apon the inge-

F2/F1 = when the factor
11

———— appraaches unity, through the
ip + k3
plate resistance's becoming neglinhly small
in camparison witle the load resistanee.

1t is possible that, at some low frequencey,
the reactance of € will become large in
comparison with R2; and an atlendant vise
in B3 will inerense the gain al lhe Jow-
frequency end This is usially overconie,
throneh the fact thal 13 is taken across R2
in series with the reactance.

In computing the response at the low
frequeneics we have

& ohlains

wR2C

E3 R2

£z WR2Z* XCZ  WcolCZRp2-1

Ihe evaluation of the quanlity is dependent
upan the factor € 12 and, with & prede-
termined value of R2, the low-Tregueney re-
sponse is dependent upon the value of C.
Likewise, with a fixed value of C, raising
the vihie of B2 will fimprove the ampliti-
cation at the low end.

C R is the “time consiant®™; numerically
cquivalent whether € and R taken in
tarads and ohms, or in egohms and micro-
farads, s values tor o reproduelion fac-
tor of 95%, at varions low frequeneies, are
as tollows:

are

TABLE I

Freguenen vy
10 eveles 05
2 i ann
50 . 01
a5 3 K
lon = 00235
The rvepraduction factor st be held
high in the individual sbage; as the per-

centage of mmplification at o given frequencey
decreases gemuetrically with the number of
stages. Thas a reprondnetion factor of 95
in the single stage becomnes 85,76, when
cubed hy three snecessive stoges.

LEffect of Tube Capacities
The high-frequency response s less snh-
Jeet to predetermination.  Obvionsly, as the
villne of the grid-lilmuent eapacity reactanee

nitnde  of B3 and  that  the  eondition (Continved an piyge 1357)
[ = s— —
0.2 MF Vi 0.2 MF 0.2 MF.
24
o— l—,— JR = o
1t g os i{ £ "—; outPuT<{
.g @ AMig-.’ . -
3
025 —+E ol |1mFE 2
= :
£ wq| Mr 1.
= 5 -
o5 g §9 ;3 | MF.
3v. L MEG H S £ .
C ‘*é 3 | % I
l == = ‘B 'é'@' i 'aé". I = g I
L : T &7v. 380V T e1v’' 380v. Sov ¢ "B+450v,
= ——— — = — —— — —_— |

Fig. 3

T'he complete eircuit of the wewe Feubins tclovisio
the diagram,; the high dearee of filtering and civenit
absolutely cescntial,

Constants ave g
ixolur <!

ip to 30,000 cxeles.

amplifice, whose chavectevistic Vs practically flat
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Modern Sound Projection

(PART 1D

There is “money in sound projection,” but there are also funda-

mentals to be mastered.

In this installment a practical sound

projectionist clearly describes just what are these fundamentals.

HE main purpose of the “Sound”

projection equipment is to reproduce

speech, mmsic or incidental sounds in

connection with moving pictures, in
so realistic o manner that the effect 1s
practically equivalent to having the speakers
ar artists actually present; cevery sonnd
should be heard at the siune moment that
the action accompanying it is seen on the
sereen. A further wse is to accompany
feature pictures  with  specially-recorded
“ened” music and appropriate sound effects,
known as “svnchronized score”™; so that
every seene shall have nsic and  sound
effeets appropriate to the action and, when
the scene ehanges, any corresponding change
in the characler of the sound aceompani-
ment shall be made aecurately and anto-
watically at the precise moment. Tencee,
the two applications mentioned above are
collectively called synehronous reproduction.

Disc Reproduction

Of the many possible ways of recording
and reproducing sound, there are but two
whieh have been aceepted for the nse of
sound projection. The dise method utilizes
a dise shuilar to a phenograph vecord, Iut
larger and of a higher type. (See Fig. ).
hese records are made originally at the
studios on dises, teehnically known as “the
wax." TFrom these “wax™ discs are made
more permanent records. The desired sound

By RICHARD CARMAN

HE “talkies” and their kindred

developments, all originating from
the application of radio 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 Ramo-CraFr

—Lditor.

recorded on them is separated from those
which are undesired; and there is made an-
other reeord containing only the desired
sound, which matches perfeetly  the film
with which it is to be used. This record is
then forwarded to some large reeord manu-
facturer (sueh as Vietor or Columbia) by
whom the reeords actually used in projee-
tion in the theaters are made. The records
are played twenty (o forty thnes, and an
acenrate log of the number of times played
is kept on cael record itselt. By liniting
the number, the quality of the sound is
nintained at a high standard.

Another consideration m the nse of the
records is the choice of needies. Legular
phonograph needles ave cmployed; the size
used heing dependent on the type of sound

Fig. A

1, guard rail; 2. turntable (technically referred to as the “platicr’),

“Sound-on-R _cord"” components:
upon which s seen a veeord; 3.

retaining cap, heavily twcighted : 4, counterweight

y pick-u}; 6.

vernicr counterzccight; 7, coupling gear-box; 8, pick-wp rest,

and whether it is of an even texture, such
as soft music, or whether it is of a harsh
variety.  If the sound recorded is of a
character where the sound is sudden—such
as a shot, or a door shun, or war seenes—
a low-tone neelle (long and thin} is nsed:
hecause it is less likely to break down the
witlls of the grooves, thus caunsing the needle
o “single-traek™ or jump. Where there is
no danger of sudden noises, and where the
best quality is desired, a full-tone needie is
uset. A low-tone needle or a hali-tene
needle is less likely, however, to junp or
single-track.

Yo keep the record running at an ab-
solutely even rate of speed, a device known
as a mechanieal filter is ewployed.  No
nmatter how aceurately the machinery run-
wing the record turntable has heen made,
there will be a certain unevenness or flutter-
ing of the reproduced sound if the filter is
not nsed. ‘Fhe method is that of connecting
the turntalile to the driving shaft through
a series of springs so wounted that they
absorb any mechanieal vibration or flutter.
These springs are sometimes angented by
a “hydranlie” arrangement of baffie plates
and oil.

Film Sound Reproduction

The film method (See IMig. B) consists
of a sound-track on the side of standard
{ilm, approximately 1/10th of an inch in
width, upen which is nuude a photographic
vecord of the sonnd. There are at present
two {ypes of this sound-on-film: both employ
the sime sonnd-track or band; but on one
the sound vibrations are recorded as alter-
nate light and dark lines of varyving density;
while in the other the variations are re-
corded by dividing the band into black and
white portions.  In the latter, the black
portion varies in proportion to the sound
vibrations and its edge has an appearance
similar 1o that of mounlains, ar a jagged
and irregnlar line. In the projector these
variegited lines serve as means for varying
the amounnt of light which Is thrown from
the focused image of the filument of the
exciter lamyp into the photocleetrie cell. The
exciter lamp is a straight-line-filament bulb,
usually eoperating on 12 volts and drawing
approximately 4+ amperes.  This filament
lights to a very high brillianey. and its
illmmination is focused by a syslem of tiny
lenses, so that a tiny, fine line of light falls
npon Lthe sound-track of the film. The photo-
clectrie eell is placed in the optical track
of the exciter lanm, lens and filing and these
in comhination with the neeessary sprockets,
idlers and mechanieal filter (used in this
case on the sprocket immediately bevond
the peint where the “sound-aperture™ is
plneed) compose what is called the filn
pick-up head.

Twa or more sound projectors arve usually
installed in the hooth. In some cases, these
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PROJECTOR %1 " PROJECTOR %2

RESISTANCE #1

RESISTANCE XS 2
— MMM

-
AMPLIFIER

Fig. 4
Simplified civcwit of the fader: resistances 1
and 2 mre the two halzes of contcr-tappred
poicitiomelcr.  Projectors 1 and 2 represcit
the sound pick-up deviees, not the roproducers.

projectors arve cquipped for oily one type
of sound reproduetion; namely, filo or dise.
It is more couunon, however, to find the
projectors equipped for sound on film and
dise as well; becanse of the faet that neither
Iype has gained suflicient prestige over the
other toanake it nniversally nsed by all the
produeers. So, in ovder fo play any picture
desired, they imust be thus donbly eguipped.

Synehronization  Methods

In ordinary moving-picture projection, the
film was useally shown at o faster speed
than that at which it was taken. However,
the old motors with their speed controls mud
clhutehes have been discarded; beeanse (he
spreed at which sowed pictures are shown
must be identical with that at whieh they
were token-—which has been standirdized to
90 fect per inute in standard 35-willimeter
tilin (1.36 inches wide). This speed mnst be
maintained exactly: otherwise, the piteh of
all sounds would be changed. and this would
vause the voiee mnsic to he distorted
andd spoiled. Fhe speed is wnintained auto-
matically by c¢ithe campound-wound
motor on direct current. o a synchronons
metor on alternating sinee these
are eonstuntespecd achines.  Some types
of installation wilize o special type of motor
in conjunetion with o tined eirenit in
motar-control box placed alongside of the
niachines.

Befare deseribing the operation of  the
motor-conlrol bos, it is necessiry to explain
that itx operation depends on the prineiple
of the taned or resomant eirenit. This, as
Jdradio en know, means a cirenit which
will permit alternating enrrent of a certain
frequeney ta pass qaite readily, but which
effers o high resistanee Tooalternating enre-
rents of any other Crequencies, The fre-
queney whieh sieh o civenit is designed to
pass is called the resonant or geritical fre
rlll("ll("\ .

ar

current;

Now, in clectrical engineering, ehoke
corl or indinetanee has the same efeet on an
clectrienl eivenit  that weighl  (or o
properdy a mass, sueh asoa fywheel) has

condenser
thal
does i

il
clectrically

mechanical deviee:
plavs the praart

spring o other clastic memb

on
=

chanically,  Sinee  alteenating  curvent s
nothing b hack-and-forth movement of
clectricity in cirenity it ig possible, by

using i cirenit consisting of choke coil
mid e eondenser, to ereate resonance effects,

In providing speed control for the motor,
the first thing neccssary is o have some
means by which the motor ean, so to speak.

siznal o the conlrol box to show at what
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speed it is romning, This is donge by Wnilding
into the motor v small AC generator, on
the simne shatt amd within the same honsing,
Thix generator produces altermating carrent
whenever  the rianning; o the
fregneney of this alternating coerent will
always he inexact proportion 1o the speeid
of the motor al that twnnent. FPhus the
LC generator acts as o pilot or specd in-
dieator,

When the motor is rinning at the standard
speed, the generator is producing an alter-
natigg enrrent of o certain fregueney which
clumges at the slighlest variation in speed.
In Western Eleetrie FEgnipment the stamdard
specd of the generador is 1200 B P and,
at this specd, it delivers A.Cocurrent with a
frequency  of  exactly, 720 eveles  (per
second), Since the eritieal fregqueney of the
tnned cirenit in the motor-control hox is also
720 eyeles per seeond—it will readily pass
ACal this frequeney but not ab any olhers
il here lies The key to the whele action of
this apparatns,

Duoring the period just aoter the power
Lins heen put on the wolor, when it is pick-
ing up speed, the generator frequeney will
be below 7200 eyeles: therefore no eorrent
will pass through the tuned cirenit and the

melar s

mstur is free to speed ap in the ordinary
manner. When the motor reaches its stand-
rd speed of 1206 1P, the generator also
comes up to the 720 cyeles; and then cur-
rent passex through the tuned cirenit, which
e action and atfeets the control
circuit of the wotor, preventing any further
nerease in specd. This action will now be
explained in further detail.

The motor used on DG, supply is o com-
pomd-worndd motor of the regnlar type;
except that, in addition to the usual slnnt
md serics windings, it has a special specel-
regilating winding, the cnvrent for which
is supplicd from the motor-control box. It
is well known that the speed of o D.C. motor
is inereased when the ficld eurrent is weak-
cued, and decreased when it is strengthened.
This faet is wlilized to regulate the speed
of the motor.

CLaes

D.C. and

The ticld winding for the pilot generator
is supplicd with current from the nains. In
the 1D.C. eontral box are three vaenmm tubes
(sce g 1), Two of these wre reetifiers,
taking the pilot  generator  enrvrent  and
changing it to D.C. to snpply the regulating
ticld on the otor which was just mentioned.

\.C. Svstems

Fig. B
“Sound-on-Filin" s which comprise the “pickap head”: 1, photoelectric ecll; 2, aperture plate
and mechanical flter: 3. lens sysiem working and emergeney exciling lamps; 5, film drizing

sprockets.

(l‘hot;) courtesy RCA Photophone, Tne.)
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The amount of current these tubes will pass
depends on their grid bias; this is con-
trolled by the third tube, which in turn is
operated as an amplifier by the tuned cir-
cnit. At specds below 1200 R the grids
of the rectifier tnbes are negatively biased
and therefore the rectified current through
the motor vegulating field is small, perit-
ing it to speed up. At 1200 R.PDML, the
tuued circuit fimetions and the negative grid
hias of the rectifier tubes, is, in consequence,
deereased; this causes the regulating field
te strenglhen, so that no further rise in
speed can take place. If the speed tends
to go above 1200 R.P.M, this effeet becores
still more pronounced.

The motor used on A.C. supply is of the
vepulsion  type.  Such motors have two
windings: the stator winding, which is fixed
and receives power from the nains: and
the rotor winding, which is on the revolving
part of the motor and is not conneeted to
the power supply. The latter winding is
conneeted to a commutator whieh las two
brushes. 1If these brushes are connected
threugh a circuit, so that enrrent ean flow
from one to the other, then the speed of
the motor will depend on the amonnt of this
current; and so, by vegulating the latter, we
can regulate the speed of.the motor.

The A.C. motor-control hox contains four
vacuum tubes, (see Fig. 2). Of these, one
is used to supply rectificd current for the
ficld of the pilot alternator, Two more tubes
act as rectifiers, supplying current to one
winding of a special choke coil, which has
a secomnd winding placed in the cireuit which
conneets the wotor brushes. When the eur-
rent through the first winding is large, the
choking action is net very prenounced;
therefore o relatively large rotor current
can pass, and the motor can speed up. As
the envrent through the first winding is de-
creased, the choking action of the coil is
inereased, and the molor speed begins to
be limited. Therefare, the motor speed ean
be controlled by regnlating the ontput of
the rectifier tules. Their output depends on
the bias supplied to the grids: and this in
tnen is controlled by the fourth vaeunm
tube whieh is operated as an amplifier by
the tuned cirenit. At speeds below 1200
R.PAL, the grids of the two rectifier tubes
have very little negative bins and these tnbes
therefore pass a reldively large cuerent
through the figst winding of the ¢hoke coil.
Thercfore a large votor current cireulates,
allowing the motor to speed up. At

1200
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The respective methods employed to hold the speed of the motor oferating the projection machine

witd Guith disc method) turutable arc shown above.

Left, D.C. equipment; right, A.C. instailation;

the operation of the twoe speed-control systems is described i the text.

R.PML the tuned cireuit functions, causing
the negative bias of the rectifier tubes to be
increased.  This  decreases  their  output,
causing the choke coil to cut down the rotor
current, checking any  further speed in-
crease. If the speed tends to go above the
1200 ..M., this clfeet becomes still more
pronounced.

Further refinements
the motor-control box circuits, to sharpen
the speed regulation and  climinate  any
tendeney  to momentary  unsteadiness  of
speed: but these do not atfect the main
principles which have just heen outlined.

are introduced into

Sound Amplification

The first step in synchranous reproduction
is to penerate o siall eleetrie enrrent whose
variations correspond to the sound waves
forming the voice, musie, or whatever was
recorded.

In aceordance with  whichever of the
metheds of recording was used, this enrrent
is obtained cither from an electrical re-
producer playving on a dise record, or from
a il reproducing apparatus, through which
the filin passes after leaving the projector
head.

The small enrrent from the eleetrical re-
produeer or photoelectrie cell passes along
to a seleetor switeh (See Fig. 3) for fibn
or disey and from there to an instrument
called a fader. The purpose of this instru-
ment is two-fold. The aconstical condition
of a theater, due to its dimensions, archi-
tectural fratores, and especially the size of
the andience, varies considerably from time
to time; so that the fader serves. first of
all, as o convenient means for eontvolling
the volhime level of the reproduced sound in

e e e R R T T S e T
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The schematic arrgugement of the double projectors.

The sound pick-wp, sehich may be from cither

dise (D1. D2) or either film (I’C1, PC2), is selected by S1'1 and SH'2 and switched to the fader

(scc Fig. 4) wehich mixes the input as desired un@ passes it to the powcer amplificr Pl

supply is derived from the wuit

The potecr
U.;: Rl aud R2 ave the “harns”

order to achieve the most natural and pleas-
ing results. ‘The proper monitoring of a
sound presentation to wmeet the existing con-
ditions contributes mueh toward the success
of the program. The fader provides also for
reducing the output of an expiring fibn or
dise sound-track to zero and, snbquucntly‘.
lilding up the level of the new sound-
track to the proper valne.

An abrupt change from one sound-track
to the other at the full volune levels gives
rise to undesivable “frupsients” in the clee-
frical systems. Dy use of the fader, the
change from one projector to the other can
be made in such small steps that it is not
perecived by the audicence; and transients
are minimized, cven thongh the transfer is
macde as quickly as possible. The conncetions
for a fader are shown in Fig. 4 ‘The sound
current then passes along to a control panel
(P.A)) containing one or more vacenmn-tube
aniplitiers similar in principle to those used
in the auwdio-frequeney stages of radio scts.
These amplificrs powered by a pawer supply
svstem  (12U.) deliver a powerful outpnt
current to the *horns” or sound reproducers
(111 and R2) lecated on the stage behind
the screen.

The Reproducers

There are two tyvpes of sound reproducers
conunonly nsed in sonnd projection, They
are: first, the dyvnamic speaker with the
auxilinry field eoil: this is usually used with
a baflle board and back drapes to prevent
interference of the sound from the baek of
the cone with that generated at the front.
The otlier type is the exponential hoen, and
the prineiple of this is that the horn forns
an air colunan which expands at the swne
rate as the sound wave itself. The number
of horns used, and their exaet positions,
depend on the size and acoustic properties
of the house. 'The horns are placed ho-
mediately behind the sereen: so that a per-
feet illusion, that the voice or music is con-
ing from the speakers and artisls seen on
the sereen, may be obtained in all parls ot
the honse. Obviously, if the sound is not
coming diveetly from the sereen this illusion
is lost.

The horns, as well as the sereen, may be
mounted i such a manner that they nua
be vermoved whenever the stage is to be
used for purposes other than pictures. This
can be done by “fiving” them (like seenery
which is hoisted into the *flies”) : mounting
then on tower platforms which arve sup-
ported on roller wheels. or by mounting
themwr on an elevator which drops into the
stage floor,
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The power cquipment is based as rouch
as possible on 110-volt 60-cyele current
supply. Power packs and tube rectifiers ave
rore generally used for the plate current
of the tubes; while, in smne cases (especially
where the sonnd-on-tilm is concerned), regu-
lar »B” batteries are used to supply the
proper voltage, The low vollage required
for grid bias is obtained from regular dry
“C" battevies.  Storage  batteries, motor
generators, and rectified AC. are used for
the filunent supply and for powering the
eaciter lanps. In sections where standard
cureent supply is not available, a motor
generator set is used; it operates on the
local power and delivers the desived enrrent.
Some of the mannfacturers have provided
both D.C. as well as A.C. egnipment for 110
volts, and do not have to resort to the nuse
of motor generators except where the vol-
tage is other than 110.

New Large Film

So far we have considered only tie 35-nm.
standard width fihn. There has lately been
a tendeney to change to a larger size, which
has many advantages. It will allow a wider
sound track, which will tend to clarify the
sound considerably. Fhe fihn will run at a
faster speed, in proportion to its size. This
will enable higher frequencies to be recorded
and give a more natural reproduction of the
orviginal sound, heretofore impossible.  The
angular range of the field of the new film
will be approximately 60 degrees against
the old 30 degrees; this will enable the
entire “shot” to be taken at onee, rather
than a seetion of this, and then o section of
that, and a “long shot™ and a “closc-up.”
The production costs and time will he cut
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approximately 25 per cent. from those of
pictures taken on the old 35-millimeter fil.
The wide film will also offer many nrore
possibilitics in the color field; but this de-
velopment is still in its infancey, and its
sponsors are not vet satisfied as to the most
advantageons width, "The Paramount-
Famous-Lasky Corporation has developed a
wide filim, however, which has proved highly
sneeessful in experiments. It is  G5-imilli-
meters (2.6 inches)  wide, with standard-
siz¢ sprocket holes, spaced five holes to the
frame. The picture itself is 23 millimeters
high and 6 millimeters wide.  The sound
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track is 6.35-mm. wide, and separated from
the picture by a black band 0.65-mm, wide,
The manufacturers are providing an ar-
raugement whereby they can give the small
honse with a 25-foot screen the same results,
by a process called “optieal reduetion.” The
sereen to be used in the Parmmount Theatre
in New York for this new film will be 23
feet high and 16 feet long.

In the next issne of Ramo-Crarr will be
described various types of sound pick-ups,
in common use in the theaters, as well as
problems of operation and the methods of
recording and reproducing in generval.

Fig. C

At the left. standerd 35-mm. tatking film; modulations en the sound-track 2 may be scen clearly

Detween the sprocket holes 1 and the picture.

At the right, similarly enlarged, a section of 70-mm,

film now being demonstroted experimentally : with sprocket holes 3. and sound-track 4, scparated from

the picture by a wide black band 5.

A special wide sereen 1s needed for its projection, wwhich presents

new enginCering problems.

(Courtesy of Paramount IMictures Corp. and of Adolph Zukor)

amrlifying the Television

of V2 bhecomes lower with increasing fre-
queney, R2 (elective) hecomes

12 Xe

2 4 Xce
where Xe s the capacitative reactance:
and the outpirt capacity of the preceding
tube is effective in o like manner across RL

At the high frequencies there is o still
further decrease in the effectlive gain per
stage, due to the feed-back of energy across
the grid-plate capacity, and the caleulation
beeomes of inercasing complexity,  Faperi-
meutal determination of the high-tfrequency
response becomes our sole means ot acer
rate evaluation: and we can merely play
sate by holding R and R2 low enough to
nullity the effeels of parasitie capacities.

l"ilfcring by means of resistances and
condensers does mueh toward keeping the
elements al their assigned values, by ter-
minating  each  resistance  effectively ot
cronnd and keeping the signal voltages ount
of the battery civenits.  “The arrangements

re shown in a self-explanatory manner in
ihe schematie of the completed amplifier
(Fig. 3).

Betore attacking the design of the com-
plete amplifier, an explanation of one peeu-
harity is in order.  As the signal passes
{hrough cach stage, it beeomes shifted in
phase by 90° and, if an uneven minber of
phase shifts take plice, the resulting inmge

(Continved from page 452)

will be nesmrlive. Assuming the first shift to
take place in the detector cirenit, we require
an andio amplifier of either one or three
stages.  1n power-delector cirenits, the de-
tectiom takes plaee in the plate circnit of
the tube and no reversal occurs: therefore,
we employ either two or four stages of
amplification.

100 -
90-

RESPONSE AT 400~
[+
o

- —— = — — -

ig. 4
The standard, 10075, is the sveproduclion of a
400-cvele note.  The characteristic of the am.
plifier is practically straialit between 100 and
10.000 cxcles: betieeen 15 and 30.000, it does
not fall off enough te destray the televised
image.

TABLE 11

3rd Stage  2nd Stage st Stage

15 2 21
Ep G0 30 1.5
a0 3.5 300 300
ue 2 20 20
| DFES 30 1.5 05
I 50 3 3
Eh 250 180 180

Sighal

Assuming the first case and taking the
required output RS, voltage as 60, we
decide upon a “t5 type tube for the output
stage; sinee this is the most economical
tube capable of supplving this voltage un-
der the power output conditions e¢ncoun-
tered—that is, 60 volts across 10000 ohms
(the approximate impedance of the neon
tube).

The design of each stage (as indieated in
Fig. 2) is shown in the data of Table IL
The values of R2 and C are chosen to give
a reproduction factor of 45 at 10 eveles,
with 2 fairly low-resistanee leak, to avoid
the shunting ctlects of the grid-filament
capacity.

The bias is chosen so that it cannot swing
positive at any signal voltage which is prob-
ihle: ie. eael individual stage is so pro-
portioned that there is but slight danger of
overload.

A frequenev-characteristic taken with one
of these amplifiers is shown in Fig. ¢ It
can be seen that the curve is superior to
that obtained with even the hest trans-
former-coupled amplifiers, and that it holds
closely to the hmits set in the opening
paragraphs.

In the sehematie drawing (Fig. 3) the
D.C. voltages given are not the effective
terminal voltages, but inelnde exeess voltage
te compensate for the IR drop in the plate
circuits,
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The Cooperative Radio Laboratory

A analysis of the comparative efficiency of different R.F. ampli-
fiers on short and long waves, and an introduction to the director’s

S yau know, all sciences  progress,
throngh variems stages of develop-
menty Loegely because of engineering
c¢ifort, The autmnobile indostry and

the motion-picture business are ypical k-
Instrations ot this;
departure from the common enle. From the
oytsider’s  viewpeint, of  gourge lias
improved;  haven’t we wch heter tone
quality and e artistic furniturer - No
one questions these facts. Yo, inderneath
the surface, there have bheen other develop-
menls of even interest femn te
technical  standpoint s buproveents which
are not conveyed to the buying poblie, ex-
cept by rather formidahle and erndite ad-
vertiseinents: are  fur above the
average remder’s comprehension anyway.

One ot these sub-snrtace studies will he
the subjeet of onr Cooperative Laboratory
conferenee  this month—the strides  which
have heen meade toward amiforin radio-rre-
gnency mpliticidion thranghout the cntire
hroadeast band of wavelengths, And, right
naw, please be straightened ont on one
notion: there is ne such thing as aniferin
or equual R amplificadion over the entire
hand—at least, not practically. Most vadio
receivers whaose enthusiastic advertisers ac-
claim them afar as possessing such ntopian
gualities are, in the plain, unvarnished ver-
macular, just full of “hooey”” Some of the
best sels corne within 506, of il: smae of
the worst—but why falk about them®

md radin presents no

radie

grealer

which

Good Old-Timers

The above fignrve will proimbly cone to
wany of vou as o distinet shock. Modern
radio-frequeney measuring instromenis have
surprised ns, loo, on several oecasions, Neis
we Thonght wondervfal in theiv day are
disclosed, in the light of wmodern develop-
yent, as guite mediocre. Tf we oo back far
enough, however, we lind sone pretry Tair
reecivers, so far as “equal” 117 siplifie-
tion is concerned. These eirenits will he
found among the “lixed™ RO transformer
contbinations: such as the Inverse Duplex,
the Veme Reflex, the Delforest Reflex, ete.
Fig. 1 gives o characteristie radio-frequency
anplifieation corve of these antuned  RUFL
fransioruer circuils.

Then there was the old superheterodyne;
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Fig. 3

The tuned R.F. awiplificr, without some com-

peusating device, is almost a rotal failnve at
the upper cnd of the wuveband.

new “filter-back circuit”
By DAVID GRIMES

which was very good for both high- and
low-wave mnplilication, becanse of the prin-
ciple on which it fonetions. Fyery desivald
broadeasl wavelength is brought in and
promptly  converted to a new wavelength
where it is amplified prioe to deteetion, This
new, or intermediate, wavelength is the same
for every stationg so natnrally all of the
stulioms will be amplified with uniform ehi-
cieney. But even the superheterodyne felt
oft” hadly at the longer waves, as compared
with “untined” R.F. transformers, This
was due, not to diserimination in the R.F.
amplifier, ot to tuning diserimination. This
point will be discussed in more detail Tater
on. Meanwhile, Fig, 2 will give yvou some
idea of where the old snperhet stood.

Tuned R, Problems
The dav of veally “rotten”™ radio resnlts
was vel Lo come. 1t came with o vengeance
with the demand for greatfer selectivity, You
see, so far we haven't disenssed selectivity;
we have been concerned only with equal
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The supevheterodxae, seith e fived amplitica
tior, was botter uil the wax ! theral nol as nl
on long waves as o Hhe shorter,

auplificalion.  Let’s keep these two points
very el in mind; sinee they lead s in-
apposite directions when we try Lo put then
Bath in o single set design,

When  the wellshnown,  standard
Iined vadio frequeney recciver came into
vogne, we  found we had  far teo wmch
cnplifieation on the short waves, and  far
too little an the long wiaves.  1f a0 mulli-
stage, tuned-RUF. set is destegned with a
reasonable mnuber of prinarey burns, so that
it jusl deesnt vscillate on the short broad-
cast  waves arvonnd 200 eters,  then the
splitication almest drops ont of sight on
the higher waves around 550 meters, g 3
cives some indication of this extreme eon-
dition: especially when compared  with the
wain performnnec of the old untuned scts in
Figs. 1 amd 2. v oserions problent,

It is well, at this disenss smne
of the whys and wherefores of his diserim:
ination in noplification. T the fiest place,
Ihere is better effeclive conpling, belween
the primery sond secondary windings, at the
higher frequencies (of the waves aronnd 200
meters) than on the longer waves (around
500 meters). More energy is thus passed
through the amplifier on the lawer waves hy
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The old fred R.I. trausformer civcuits <cere
fusr i the wmiddle of the broadcast band, wid
poor on the cnds.
virtne of this very fact. In the second place,
there is a funing differential, cansed hy the

resomnt civenits in the secondary.

The R.F. voltages, placed on the grids af
the tuhes which arve effective in producing
the amplitication, are furnished hy the re-
actanee voltage-drop across the tuning eon-
denser. 1t is veally the RO vollage aeross
the tuning condenser whieh is placed an the
grid of the amplifving tube; this condenser
voltage is alwavs egnal and oppesite to the
.1 valtage across the secondary which it
tunes. Now it is easilv seen that the sece-
ondary, being a fixed-indactanee coil, has
across it a higher vadio-freguency drop on
the high-frequeney short waves than on the
fow-fregneney long waves, lienee, there is
svailable for the tube less resonant RUE.
voltage on long waves than on short ones,

Thus we have a double-barreled effeet in
the short the prinary
pasaes mere cnergy to the secondary, and
the  resomant voltages are higher in the
luned civenit itself at the shovt waves, And
This ix nel atl: the very eonpling to the
antenae favors the lower wavelength range,
so long as any selectivity is desived in the
fivsl tuning stage. Of ¢donrse, the conpling
can be inereased lo the peint where the
initial pick-up would he practically uniforin
thronghont the bandy but such close conpling
winiltl broaden the tuning at the short wave:

and the whole iden of tuned RUP. s
selectivity, Forthermore,  uniforn initial
pick-up would still leave the other diserim-
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1ith the grid suppressois, a civenit is stabilized

casily aud cheaply-=but lovk at the low scices

tivity ou shors ccaves, und hre sensitivity on
the long oncs,
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GRID SUPPRESSOR‘S

Fig 4
The well-kuotwen, simple qrid-suppressor method
of keeping doswen oscillation; but what it docs
to the tunjng is somebody’s business!

What's to Be Done?

What has been, and is being, done to
overcome this engineering defect?  \ell,
several  things—in  faet, so many that it
ahnost appears that engineers have heeoine
panic-stricken and that each is riding off
in all divections! But for all this activity,
the hest sets ave far from pertect in this
regard. Let us look at some of the well-
known measures, and thus familiarize our-
selves  with presenl methods;  then  from
these, we will devise a better expedient. No
doubt some of vou will be able to offer
the missing link which, just between you
and me, is stll to be fortheoming.

One of the earliest popmlar systeimns for
obtaining egnal RS amplification (and we
always say “cqual”™ with reservations) was
the famous grid-suppressor stunt. Most of
lhe Atwater Kent models, before the advent
of the sereen-grid tube, incorporated such
an arrangement. ‘T'his cirenit is shown in
Fig. 4, The primary coupling was inereased,
up to the point where fair eflicicney was se-
cured on the longer waves: and the resulting
excessive anplification and associated os-
cillation on the short waves was suppressed
by the resistor in series with the grid lead.

RADIO-CRAFT

The grid resistor placed in this particular
position automatically discriminates in favor
of the longer waves. Yon sce, when the
tuning condenser is set clear in, to resonate
for the range around 500 neters, the grid
cireuit with the grid-filament tube eapaeity
becomnes o negligible part of the tuning
circuit: and the grid resistor thus fades
largely from the picture.

However, there is gnite a different condi-
tion existing when the tuning condenser is
set clear out, for the band around 225
meters. Then the capacity of the tuning
condenser is small and the tube eapacity is
appreciable; so that the eapacity hecomes
i real portion of the tuning cirenit, and
this inclndes the grid-suppressing resistor.
This resistance in the tuning ¢ireuit, on the
short waves, ciuls down the otherwise ab-
normal amount of gain and places it more
nearly on o par with the long-wave gain.
Fig. 5 gives an idea as to the amplification
performance of such a receiver.

RESONANCE

CURVE "A”

LOW RESISTANCE
Ve

RESONANCE
CURVE'B

SLIGHT
RESISTANCE

————— RF. AMPLIFICATION

i
—————+ FREQUENCY

Fig. 6
The effeet of a slight resistance in the tuncd
circuits is somcthing tremendons, when three
or mor¢ steges of amplification are employed,
(See also page 438.)
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Fig. 7

The well-kuowen La]fiug-”‘hfrc cirenit equalizes

amplification, theerctically at lcast, througlout

the entire tuning rauge, <ohen capacity and
inductance balanee cach other.

We cannot go  further without giving
consideration to the subject of seleetivity;
for, while we are interested in wniforn R..
amplifieation, it would be foolish to attain
the realization of onr desires by the sae-
rifice of selectivity. For instance, the grid-
suppressor scheme, on the surface, preseats
an ideal solution to the RUIF gain dilenn.
But what it doesn’t do to sclectivity at the
short waves is “nobody’s business!  'T'his
suppressing resistunce reduces the short-
wave R amplification, by making its ap-
pearance in the tuning circuit, as already
explained, and a resistance in the tuning
circuit is known to broaden the tuning; it
is cquivalent to a high-loss tuning conden-
ser or a high-loss coil. Fig. 6 shows what
happens to the sclectivity curve when only
a few ohms are added to the tuning cireuil.
With this at hand, we can proceed to a
better understanding of Fig, 5, which shows
also the selectivity curves al 200 and 500
melers on a set using the grid-suppressor
system. This method is not now recognized
in the best regutated families, for the very
reasons given.

(Coniinued on page +74)

for a SLOGAN for

bring you $100.00

A few moments of
your spare time NOW may

slogans.

i Gorp!

ness, and we
known by its own slogan.

are well known.

slogans,; such, for instance, as

as a permanent slogan of this magazine.

whether or not you are a subscriber.

ONE ONLY.

the winner.

E want a catchy slogan for this magazine,
now used universally in many different lines of busi-
helieve 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 adoepted
“Popular

REMEMBER, THERE IS NOTHING TO BUY OR TO SELL!
You have an equal chance to win this prize, regardless of 4
The contest is open to

tions, you may split the prize with them, if you so desire.

To win the $100.00 prize, you must suhmit only a single slogan, in
It must be an original jdea.
ence who you are or where you live, whether in this country
or not; anyone may compete in this contést and you may be

| ) Look this magazine gver 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 te improve upon it by shortening

the slogan and making it sound more euphonious; but always

| remember that it is the idea which counts.

| slognn} 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

Mechanics,” with @

or typewriter;

It makes no differ- slogan.

contest,

The cleverer the

96-98 Park Placc

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

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

“IT HOOKS UP THE RADIO MAN"

RULES FOR THE CONTEST

(1) The slogan contest is open to everyone except members of
the organization of RADIO-CRAFT and their families.
Each contestant may send
! “WRITTEN SO YOU CAN UNDERSTAND IT.” i i i

{ We are offering $100.00 for a novel, as well as descriptive, (3 Stogans must be written legibly or typed on the special

catchy phrase which we shall use after the end of the contest coupon published on page 470 of this magazine.

not wish to cut the magazine, copy the coupon on a sheet of
paper exactly the same size as the coupon.)
penciled matter will
zEO?fh sl:gnn n;ust be accompanied by a letter stating in
) N ? . L words, or less, your reasons for selecting this slogan.
all. Get your friends in on this and, if they give you sugges- (5) In case of duplicati}u'n of a slogan, the judggs will :nfard
the prize to the writer of the best letter; the one which,
their opinion, gives the most

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 inte correspondence regarding this

Address all communications to:
Editer, Slogan Contest
Care of RADIO-CRAFT |

%di&@ff\ |

Professional-Serviceman-Radiotrician |

in only one slogan; ngo more.
(If you do

Use only ink
not be considered.

logical reasons for the

New York, N. Y.
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KINKS

Constructors and experimenters are invited to send in all original and ingenious ideas which they have hit upon in their work; "Kinks”

are puid for at regulur spuce rotes.

TAKING TIHE KICK OUT OF
CONDENSERS
By S. 11. Boyce

IR receiving several bad burns from
pack  candensers which had - retained
their charge for o considerable time, the
writer conecived the idea of using o “Jazz
Stick™ for discharging them, This deviee,

-CLOSED

Fig. 1

This *'ia may sade Iy ram
Ceaiinr W L e i ey osteps '
Jromod o« dCHAEY,

obtainable frota any msical anpply hoase,
consists of a “fan™ of fine wires (arranged
to collupse into the handle, tor portability)
and, when brisshed aeross the ferminats of
a charged condenser bank, will diselirge
every ane of the comdenser unifs.  This has
heen fond  guicker and e camenient
than the v=nal method ACTCWS
driver to shoret the terminals,
nmienl s fousd
illpstrated in Fig 1

Cantion:  Tape the lumdle before nsing
the *jusz stich.”

af using a
The imple-

abat long when open, as

- T = "-:ﬁw

+ :
ANTENNA INSULATOR |
"8BLS = i

ATTIC

e 5

e

.
e

APARTMENT 1

=
L
"

e i 5
E'z.-'.-'_a.z’_"f L B L
L ' ! k o
- S d
COUNTERPOISE®IB B& 5 CELLAR b
INSULATED FROM GROUND )
FIG.4 i
T he comntyr porse ased Hele muaner, miaht
b stvled an “indeor growrd ) acrel und o
tevporse form s ot witteni L0

yosults are often thns obbuined

SIMPLIFYING TIIE TUNING
By L. F. Carter

SIS idea is submitted to the careful set
builder whoe wishes to reduee e nnm-
bher of panel controls tooa wininmmi,

Compensation for variation in cirenit eu-
pacitics, at vavions  points in the toning
vange, is usially nde by means of gocon-
denser of the #set and leave alone™ variety,
Flowever, this fype of compensation is of
valne only when the remainder of Ahe set
has bren veey earefully designed anl con-
strueted, 1t is mere convenient for the
average set builder o arrange a0 small vari-
abl w2, in order
to obtain good cirenit halanee,

‘Fhe trinmer generally requives only par-
tial rotation. in relation to the full-seale
rotation of the wain tuning condenser with
which it is made integral by memns of 2
pulley of predetenmined diaeter,

The trick is to determine this
oy enentt,

conclenser as shown in F

ratino of

Fig. 2

arranoement thus dll

The simple steatod el
T peis for the st vounstrector to
fieni ndeusers amch meore eFectively, i
dless wn afily e a slillfel wemler
valt e g me ", Mate Svind
clerm ot . at
station near the lowest
point on he touing dialy and note the posi-
Lion taken by the trimmer when axinnnn
velie s obtained,  Neat, tune in o station
at the other extreme of the tuning dial, and
agenin note the position of €3 at nebnum

First, tune in o

volinme.

Considering that, in the insbimee above,
the two stations are 96 dial-divisions apart
on the main toning dial, and the trinmer
has been tarned  through 28 dial-lisisions,
there 1mst be o votational vatio of fowe to
ane between the wain and feinmmer shafts,
Fhevetore,  proporvtional  vaviation  of  the
netin and Eriinmer units will presalt when,
savy a o=ing pulley s put oo the miain shaft
anel a 2-in, polley an the trimner shaft, and
the twa are helted together,

To bring the minimun capacity of Cl to
a hadanee with the mininnnm of €2 and C3, a
sinall variable conchenser C4is connected in
shunt with 1,

Fhe pulleys may be nnde of iy con-
venient materialy the writer nsod some serap
hakelite,

Muke vour descriptions as clear as possible; preferably by sketches, to guide our staff artists.

USE OF COUNTERPOISE IN PLACE
OF GROUND

By Paul L. Welker

1" sonetines hoppens that the set owner
finds it impossible to obtain a good
gronnd  conneetion of low  resistance and
free frnn neise pick-up. 1€ an efficient in-
stallation is to be nudey it will be best to

A

DY A Y v

e \ 1
1 Al !
| * ¢

BROKEN SECTION
OoFf RULER
|
|
Fig. 3

s Dnaenious wse of a brokei orn
crplained on page 478,

use the deviee, familinr to transmitting
amateurs and experimenters, known as a
counterpoize: his is a1 second (and prefer-
ably lavger) acrial placed beneath the regn-
e one, and conneeted 1o the ground binding
post of the set. In places where the soil is
sandy and dry, or is composed hrgely of
rock, 2 connterpoise will give mneh better
results than any grownd,

Fxeellent results can be obtained from a
single-wire horizomtal connterpaise, stretelied
heneath the  single-wire horvizontal aoervial,
An instollation made in a large roaming

(Contbimped o pige FI8)

SINGLE WIRE ANTENNA-

S |
— |
1
1 .

: _ﬂ/ ,
1 '_TL

1

I—
= jp
F COUNTERPOISE WIRES l
- —1 > ALL SAME LENGTH AND
| . [ SAME HEIGHT
SRELUES FiG S l
Luother  jorm of the cownderpoise, this time
cith an oatdoor werial. For those whe hute

an umple yard or areaway, this will "be found
than Fiq, 4

i move ¢ fFicfent
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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

BATTERY SETS STILL NEEDED

Lditor, Rap1o-CrarT:

[ like vour magazine; your  explanations are
shott. | read so mmeh aboni short-wave sets, but
they simply do not do much here. ! lave huilt
quite a few: some highly praised, \Would like 1t
know how an 01\ works in a tumed R.I%, short:
wiave stage; any hetter than nntuned ?

Why nat publish a few things at least on hattery-
opwrated et ?  There are a whole Mt of them, and
always will e, The whole country didn’t get AC.
avernight.  Yoen would think, from reading miost
magazines, that crysral sets and  battery-operated
were in the same elass.  [t's nearly n disgrace to
mention 1 "99 tuhie any more.  (My first st cone
tained jnst one '99; could have leen wo 1t that.)

Lut your Radio Serviee 1hata Sheers 9
It seemis 1o be pretty hard to get any information
on mest factory mexlels.  They don’t want them
serviced ; they want to sell new onwes.

. |, tiruss.
Verrimau, Nebrasha,

(Mr. Gross, since his letter was awritten, has
doninless read the wlitorial in diat month's issne
of Ravio-Crarr. At present. the surplus of hattery
sets already in existenee, ineluding trade-ins, has
quite climinated them from  present manufuacture.
There are, of course. millious in existence —some
of which will give watizfaetion to their owners for
vears. if properly scrviced.  Neccivers of high
iquality and in perfect condition are to he purchased
for a =ong by those who do not demand—or caunot
have—A.C. operation.

Iceause of its high inter-cloment . capacity, the
01N tube does not amplify short-wave signals well,
except where advantage is taken of its regeneration
in a detector stage, whieh ohviously must be tuned.
For R.I°. amplilieniion on short waves. the screen-
grid models are the oniy cfficient tubes.  Many re-
ceivers give good results with an untuned R,
circuit, but the latest models employ tuning to
advantage: especially since an “aperiadic” aerial
cirenit is likely o have “dead spots'” at several
points.—FFditar.)

THE SHORT-WAVE CLUB

Lditor, Kamo-Caart:

I have already receive! many inquiries alont my
personal reception and ahont the Short-Wave Club
mentioned it my  letier, which was  published  in
your Jauuary issne.  The clul’s dues ave a dollar
a veary aul we print halletins  giving information
on short-wave stations almost as =oou as the news
reaches us.  We have alse a question department.
and various other things of valne to the short.wave
fan. At this time we have many members in other
parts of the world who contrilnite to 1he infarmation.

As o my own reeeption, § use i very simple cir-
enit, awd have here now (Dee. 14)  verifications
from 44 foreign station as follows: llollind, 4:
France. 3; Fngland, 7; Germany, 7; Java, 5,
Austrabia, 35 Fijfi Ishands, 1 ITawaii, 1 Cesta
Rica, 1; Cunada, 3; i inna, 1: Argeutina,
2: Russian. 13 Colombia, 1; Mexico, 1; and the
steamiship Leviuthaen., ) alsn letiers proving
reeeption of [oade-China (1) ondl Stam (1)

Same gf the stutions | now hearing e

AMRE, Hongkong, China:  Tuesdays, \Wodnesdays.
Fridays, Satardays, at 8 o,

RAYZ7, Khalarovsh, Silwria, 5:30 to 7 @

KINRK., Manila, 244 and 26.2 meters—the latter
Leing the lwest—7 to 9 am.

PLR, Tava, 22.8 meters, 7:30 to 9 a.m,

Z1.372C, Christchnreh. New  Zealand, 30 wmicters,
1T p.. te midnight.

FZU. Madagesear, telephone to France on 16.7
meters, | s and Wednesdag wan.

VIRY at Georgetown, British Guizna, iz adding
power; as well as DO (AFR)  Doeberitz, Ger-
many, on 41.46 aud 67.65 wmcters now.

VPD. Suva, Fiji Llands, say they have three
stations. | have heand the two un 20.795 and 31.3
and, 1 helieve, the other on 38 micters.

Saigon. Iudo-China, en 1873 is heanl aronm
S a.nm.

e tatest Germans are DAL 15.29 meters; DA,
2225 DI, 26.22; 1ML, 15.02; 11V, 14.6.

Fhe favanese arve ML 1455 PLE, 15,91; PLF,
16.8; LG, 18.8: 'R, 28.8.

Yo might tell the world that the station of the
Feapical Radie I'elegraph Lireadeast Co., ut Teguei-
alpa. Henduras (Central America) is coming in
here about R8-R9 on 51 meters,  They speak Spanish

I ave hard g idemtify,  Theiv schedule is Mon-
day, Wednesday and  Friday, 9:15 w0 12 pm.,
E.s T, To Mr. Cespedes of NRII, Teredia, Costa
Nica, govs the eredit for ilemtifying this station,

Mr. Cespeides vxpeets a rival swon in o new 500-
watt station mder constrinction at San lose, Costa
Rica; nothing definite on it yet.  Costa Riea may
lave a hundred stations, Imt the little NRIF will
always he mv choice,  Having heard nearly a
lindred short-wave stations, I can safely say that
my  greatest plcasures have come from this little
station aml its marvelons owner.  Mr. Cespedes’
fricuds ammong the short-wave fans throughout this
country have been sending him good-will contrilm-
tions to assist him in equipping his litile 74-watt
station with higher power, as 1 testimonial of the
entertainment he has given them.

ArTivk F. Geres,
700 Aipha Strect,
Klondyke, Ohio.

(Mr. Green sends 1= a0 bulletin of the Short.
Wive Club which is erammed with information.
We can heartily advize any cnthusiastie short-wave
fan to join. The data supplied arc co-operatively
collecied, aml will enable the readers to kecp much
closer to what’s ou 1he air. \Vhile the bulletin
wonkl be of undoubted interest te any “*ham,”
it liss only stations which send voice, whether
broadeasters or not; as it is intended to be of
;lwci:ll serviee to the fans who cannot read codec,—
Cditor.)
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UVith a '120 ertpul tube. this sepavate amphi-

fier weorks a lowd speuker wicely., Many short-

cave fuus will fiad this wore contenicent thun

the wse of an adupter cith  theiv regnlor
broudcagt sct.

AN AMPLIFIER FOR THIE
“SUN TUNER™
FEditor. Ramo Crare:

In ahe e ber dssne of Raipto-Cesrr here
appeared an artiele, “lIlow to Luild the Snu Short-
Wave Touner, I wish to sav that 1 have hnilt it
and the results [ obtained exceeded my expectations.
It was a surprise te me when, after listening a
while to a station. L found it to e WaNN. Ouak
land, California.  The only difierenee in the set [
nade 05 the faet that | shiclded the thuer com-
pletely. 1 cun rvegularly  recvive stidions A\W8N K,
Pittshrgh: W2X 1 New York: W2NALL Scher
catarly:  and  many amareny  stations. bath  veiee

1 corle.

I adled an audie amplifier 1o the radio just the
other day and fonnd ont that | eould 1 © in many
distant  <tations on  the lond speaker, including
GANW, Engloud Foam enelosing o diagram of
the extcrnal audio amplifier.

Fhe parts used are: Vight binding posts: two
wlio  transformers, 11 T2, 384.1 ratin; two 1A

nperites, R1.R2; twe UX  tule sockets; four
Carter pin jacks: and the miscellancous necessities.

I may add that T use a 10-ohm rhicostat with a
combination  switch as a volnme control, 1 find
that 1his works se well that I omitted the one used
in the tuner.

My antenna is abunt twenty-five feet long; it is
of the ribbon type and is suspended about two fect
above the bailding, My ground svstem is nothing
mimne, being 4 three-foor pipe driven into the
wrmnnl,

I hope that everyone whe has consiructed the

ner has had the same snccess with it,

Pave Skirzkr,
632 1. Green St.,
il Hacleton, Pa.

FROM "DOWN UNDER"

Iiditor, Rapro-Crart:

[ have heen lisiening with interest to Sehenectady
md Pittshurgh: and the Westinghouse Co. talking
to the Rynl expedition by radio.  Yesterday (Aug.
8) 1 heard the testx. | am nsing a short-wave sct
—ane screen-grid, detector and two audio (Mullard
“Master Foni™").  =eme time ago | heard a New
Jersey short-wave station at about 60, dial reading—
most <hort-wave comes through bere Letween O and
30.  They were insistent in asking to Le notified
trom where they were leard; but § could not catch
their call signal or name of the town—only New
Jersey!

There are about 18,000 radin liccuses in Welling-
ton, population abeut 120,000 people, Four good
stations in New Zealand breadeast. \We can get
the lapanese stations here on the broadcast land;
also Califeruia.

Mukrkay K. Lireurigenn, D.D.S,
55 Molesworth Mt.,
Wellington, New Zealand.

(v, Litchfield is not the only listener who would
like ta say: “Beg pardon: | didn’t cateh the name.”
Too much care cannot I taken in making calls
plain.—Lditor.)

NOW WE HAVE IT

Lditer, Raoi0-Crart:

A detter from the Scerctary of Communications
af the Mexiean federal government states that sta-
tion N is operating to determine the possibility
of establishing radio-telephene service between Ger-
many and Mexico.  The wavelength nsed hy XD
1= 15.9 muters for davlight and 318 for uight; it
works daily with two German stations—DI LA, 26.22-
meters and DEA, 15,291 aneters. I'he power is
twenty kilowatts in the antenna.

I hope this will interest readlers of Hanto-Crart
who lave Deen unable to identify  this  station
lweanse of the langnage. 1 find it gives a terrific
stgnal here gu 1, €. W,

Frin Eastek,
33533 Soenthside dvenune,
incinnati, Ohio.

SOUND YOUR “A™

liditor., Rapo-Crarr:

I am reader. and alse seud Ranto-Crart to
Foglaml and 1o Dritish a. [ have heen in
the short-wave game nat ynite a vear; but in that
time I hive had my thrills and blue moments, It
t= proveking to lsten to a foreign station—perhaps
Pramee, Fiji Eslamle, China. Germany, cte.—aul
have them sign off withant saving in English who
they voafter van have st and listened 10 the
regram for several houre.

I am prowd of veritientions from PCT, ",
VERWLGREL GRS, XD NRIT, VR2FC, VK2ME,
amd Zeesen (Cermany); as well as many in our
own [T 8. md Canada,

GrosGi 1. STaRry,
299 Cartton Ave.,
Brookiyn, N. Y.
(The old trouble of the DX fans is even motre
(Continned on page 479)
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SPECIAL NOTICE TO CORRESPONDENTS:

Iurnish sufficient information,

oniy one side of the paper.

please observe these rules:

NFO RMATI ON

Ask as many questions as you like, but

and draze a careful diagram when needed, to explain your meaning,; use
List cach gquestion.

Inguivies can be auswered by mail only when accompanicd by 25 conts (stamps) for each separate question.
H'e cannot furnish blucprints or give comparisons of the merit of commercial products.

‘I'he reader asking the greatest number of interesting questions, though they may not be all answered in
the same issue, will find his name at the head of this department.

Highest for the current mouth: J, L. EDMISTON with six interesting questions.

LOW.NOTE DISTORTION—R.CA.
“100A”—DE-COUPLING
(46} Mr. Albert Chadwick, Oakland. Cakf,

(0).))  What causes a dynamic reproducer to
“Loom out”™ en the bass notes®

MAGNET (OIS 0F

FILTER
ASSEMBMY gy ooo T REPRODUCER

PHONE CORD
TIPS
i | SRS

{

(Q46)

magnetic speaker,

Councetions of the Radiola 1004
showing the tone filter in
the input,

(A.) The first question 1o be settled is, whether
the defect causing this form of low-note distortion
is in the reproducer or in the receiver.

1f the radio set gave ‘“‘mellow” reproduction
when a maguetic reproducer was used, it probably
is the receiver that is at fault. Many radio sets
are dJdesigned to operate with a particular loud
speaker.  If this reproducer is deficient at the
lower end of the audie “spectrum.” fixed condensers
are so placed as to “boost” the low-note output of
the set.

The dynamic reproducer works particularly well
on the lower end of the audio band and. if it is
connected to a radie set having an audio system
that over-emphasizes the bass notes, this over-
emphasis will then become wvery evident,

If the fault lies in the reproducer. it is prob-
ably due to resonance in the repreducer mounting,
or to loose parts. 1If the leather mounting fing
loosens, “hooming’® may result. Should the rc-
producer he defective in design, it may "hoom out”
when certain low notes are played; beeause of  reso-

nance of the moving parts to notes of those partieu-
lar frequencies,

If there is a “*matching transformer” in the
chassis of the reproducer, it is possible that this
transformer is not properly matched to the output
transformer or impedance in the receiver; and
this causes poor reproduction of the low notes.

Incorrect “C" bias or other faults in power-pack
design may be the reason.

I"'vom a cousideration of these causes of distorted
reception, the line of precednre lLecomes evident.

(Q.) What are the connections for the R.C.A.
“100A” magnetic reproducer?

(A)) The conuections for

this reproducer are

Pores.

1 (-3
@ 9
@
P

c @
3

(Q47B) The layout of the Carborundum re-
ceiver as desioned originally is chown aborve,
the panel arvangement belotw.
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1
. [
|
1
]
e ! j
c- a3v. [ [t
GROUND At S c+J6 B+ Odaowv. ' &c-aov. B+ 180v.0 J

(Q47.9)

The schematic circuit of the Carborundum single-tube reflex veceiver, with the modifica-

tions desivable, in order to add a second amdio stage and provide good loud-speaker volume on strong

stauals.

The amplifier wnit is at the right of the dotted linc.

shown in sehematie form; it will be noticed that
an audio filter svstem has been included in the
design of this reproducer.

(().) Is there any convement method of pre-
venting the circuit oscillation that results when
“I3"" batieries are nearly exhausted?

. !
CH
]
"
<l R
A- B+

((Q46) The purpose of the resistor K is to

prevent coupling thirouagh the resistance of the

prlate current supply of U, zchether it is tn a
battery or a voltage divider.

(A)Y The usnal remedy for this condition is
the use of by-pass condensers of large capacity.
Towever, improved operation will be obtained if
a “dec-coupling”™ or circuit-isolating resistor is in-
serted in the "B4"" lead. Tt 1s showu in an ac-
eompanying schematic circuit as R: and has a
resistance of 25000 ohms when used in the plate
circuit of a detector tube. If used in an amph-.
fier's plate circuit. it may have a value as low
as 600 ohms. It is by-passed by a fixed condenser
C2. the value of which is between 0.25-mf. and
2.0-mf.: the latter value leing required where the
amplifier is designed for good lew-note reproduc-
tion. Condenser C! is the usual .006-mf. capacity
by-passing the derector's plate choke Ch. A some-
what similar arrangement, for obtaining the desired
result, in which an inductance 15 used instead of
a resistance. was described in the September. 1929,
issuec of Rapio-Crarr Magazine. on page 122

This idea may be used irrespective of whether the
“B" voltages are obtained from a battery or an
eliminator. Vary the "B’ potential to make up
the voltage drop through R.

REFLEX CIRCUITS—CARBORUNDUM
—DAYFAN *“OEM” MODELS

(47) Mr. Edwin L. Plummer. ITamilton, Ohio.

(Q.) Some time ago the Carborundum Conmpany
published a reflex circuit wherein a single tube
amplified both radio aml audio frequencies. with de-
tection accomplished through the use of a Carborun-
duni erystal detector. The writer built a set
according to the plans and has received the pro.
grams of WPG. WEBAP, KTIS, KWKIil, WGY
and CFCA. among the distaut listings, and about
twenty-five more local ones. IHowever, increased
volume is sometimes desirable and the guestion is,
“Hew can the audio output of this reflex set be
increased?”’  The theory of reflex operation is not
clear to me.

The constants of the circuit are as follows: LIl
and 1.2 are wound on a three-inch bakelite tube to
a total length of 3%-in. L1 consists of 32 turns
of No. 24 D.C.C. wire tapped at every cight turns,
and spaced Y-in. from L2 which consists of 43
turns of the same size wirc. L3 and L4 are wound
on a form of the same size as L1 and L2; but
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RADIO NEEDS YOU

Let RCA Institutes show you the way to
SUCCESS in this fast-growing industry

I{li»\(‘l! out for a big-pay jobin Radio...
Tie-up to the fastest-growing indus-
try in the world today . . . See for yourself
what other men have done . .. You, too,
can do the same! Hundreds of fellows
just like you are now earning from £2,000
to 825,000 a yearin RADIO. J.11.Barron,
Radio Inspector of the U. S, Department of
Commerce says thata most seri-
ous shortage in trained Radio
men exists right now. Thou-
sands of trained men are
needed. Broadeasting sta-
tions, manufacturing
plants, retail and whole-
sale dealers, as well as
ships at sca and planes in
the air, require trained Radio i
men. e .

Learn Radio at Home . . .
RCA Institutes Will Train

You for Success!

RCA sets the standards for the entire ra-
dio industry. The RCA TInstitutes Home
Laboratory Training Course gives you
the real, inside, practical training in Ra-
dio, quicker than you could obtain it in
any other way. It’s easy to learn at home
in your spare time. You get your lessons
and criticisms direct from RCA . . . the

Clip this Coupon NOW !

IRCA INSTITUTES, INC.

Es_:bnson:o ;]

Formerls
Radio Tnstitute of
Awnerica

Radio Mechauies carn
up to XLA0O a year.

very source of radio achievement . . . the

vast world-wide organization that has

made Radio what it is today . . . that

sponsors every lesson in this course.
RCA Graduates Find it Easy to Fill
Good Radio Jobs

There has been a radio job for practically

every graduate of RCA Institutes. Gradu-

ates are actually Trasmed for Suc-

> cess because theylearn radio by

I actual experience with the

RCA TInstitutes famous

| outlay of apparatus given

| to every student of this

course. You learntosolve

. every radio problem such

T’is repairing, installing, and

Wservicing finesets. Hereisevery-

thing vou need know in order to

fill a well-paid position in Radio.
Send for this Free Book
“Radio . . . the Field of
Unlimited Opportunity”

Read these 40 fascinating pages, each one
packed with pictures and text that tell you
everything you want to know about the
many brillant opportunities in Radio and
about RCA Institutes, the world’s oldest
and largest radio training erganization.
Tune in on Radio. Send for this free book
today and speed up your earning capacity!

RCA INSTITUTES, Inc.

Depr, RC-3, 326 Broadgway, New York
Gentlemen: Please send me your FREE 40-page
buok which illustrates the brilliant opportunities in

Rudio and deseribes your laboratory-method of
mstruction at home!

Name o -

Address_____ ____
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L3 cousists of 48 turns of Neo. 30 D.C.C. wire,
tapped at every twelve turns, while L4 has 45
turns, center-tapped. C1 and C2 are
variable condensers, preferably with grounded rotors;
3 is .0001-mf.; C4, .0005-mf.; 11, a suitable
filament ballast for the particular tube nsed as V1
113 (required only if uncontrollable A.F. escilla-
tion occurs), has 50,000 ohms resistance mmimum,
and 500,000 obms muximum (it is variable within
these limits);  Detector, Carborundum crystal;
S (shown only in Vig. 47B) is a metal shield
placed between [.3-1.4-C2 aud the remainder of the
components. and is 6% inches high Ly 8 inches
long.

(A} A schematic circuit of the desired arrange-
memt (Fig. 47\) is shown in these colunms. V2
is the added tube. arranged as a second stage of

A.F. amplification: the "1 and “C” potentials
shown are the correct values for a '71.\ tube;
although any other power tube may bhe used if

the current supply is adjusted accordingly.

For convenience. the idea of the filament-control
jack has been retained; but the old jack is now
shown as ]2 and a new oue, 11, replaces it in the
former position,

If the A.F. transformer T1 has a ratio of ahout
4 to 1, T2 may have a ratio of 2 to 1, if of goud
design; otherwise, the volume may not be as great
as desired. It is suggested thar C5 placed as
shown, with a capacity about .00015-mf., might
improve the operation of the circuit. 12 is the
filament  ballast required for the particular power
tulbe sclected. The old circuit is shown at left
oi dotted line, and the added A.F. amplifier at
right; this unit being constructed in any con-
venicnt manner,

A sticly of the action of a reflex circuit appears
in the December, 1929, issue of Rapio-Crarr Maga:
zine, in Radio Service Data Sheet No. 7.

(Q.) What is the difference Dbetween the Day-
IFan model “OLM-11" 3aule and model “OEM-77
4-tube sets?

(A.) It was found that the three-tube set he-
came overloaded when operated near high-powet
stations; hence the four-tube set was designed. The
three-tube set has its first stage of R.I\. reflexed
for the second A.F. stage; the second R.F., retlexed
for the hrst A.I, also feeds the detector. The
four-tube set has only its second R.I%. reflexed
(for first A.F.), a separate (fourth) tube function-
ing as the sccond audio stage.

R.J. COIL CHANGES—TELMACO “P-1"
PORTABLE RECEIVER
(48) Mr. C. W. llooper, Chicago, Il
(0Q.) Is it harmful practice to comipensate, for
capacity between turns in an R.I. coil that has
been space-wound, by forcing together a few turns

0005-mf.~
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at one end in order to increase or decrease the
capacity? Will this practice result in a change in
the over-all capacity and prove detrimental to the
operation of a radio receiver? ‘The ceil nnder con-
sideration is a straight-wonnd one and the over-all
winding is tmned by a variable condenser. This
method has heen used to help bLalance receivers;
but T have been told that it teuds to throw the
receiver oft balance.

(A.) It is presumed that operation of a gang
condenser is the ohjective; otherwise. sucl accurate
balancing of coil characteristics would not be neces-
sary. The first point to be consulered is that cach
tunel cireuit shonkl have its inductance and capacity
distributed in the same proportions. For lest re-
sults, the self {turn-to-tin) capacity of the coul
should be evenly distributed along the length of the
winding; however. if it is "lumped” at one el or
the other of one coil, it should be similarly lumped
in the other coils. 1f the turns are forced out of
their original positions the wire is usually loosened
slightly, and then the emire coil becomes loose in
a fairly short time: since temperature variations
cause cxpansion and contraction of the tule on
which the wire is wound. This is a mechanical
objection to the idea.

Loop
/

=] ~0 Oe.
GROUND — A + B+4Sy B+135V.
(Q49B) This unit iutroduces a stage of R.F.

screen-grid amplification  between the loop of
a superhcterodyne and its regular first detector.

Pushing turns backward and forward would not
e so objectionable if the result were rcally as
expected. lut such attempts at eircuit bhalancing
are nsually made in the wroung place, and not at
the source of the trouble; moving turns ta halauce
a coil is like Lending a condenser plate to balance
a coudenser: for both usually result in causing an
unbalanced condition at the other extreme of the
tuning scale.

It is preferalile to halance a ecoil Ly removing
or adding turns uutil resonance at a particular
frequency is obtained when a standard capacity

COPPER-SHIELDED WIRE S -

100 FT. OF WIRE
IN EXTERNAL
LODD-\

P IF K (.
B G & P] F| 6 ) .
™ Ts Il —
‘ © [} e g || =
B+ B-At+ A- g )

(Q48)

The set, with its vefiex circuit, gives three R.

The “Telmaco P-1" portable receiver, wwith optional loep and acrial and grownd connections.
. and three A.F. stages with fowr *1799 tubes.

The

battery consumption is very economicol.
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{Q4a9A4) This shiclded booster unit may be

coupled alicad of a loop-opervated set, to tncrease
pick-up and selectivity.

value is used in shunt; a small condenser may then
be placed in shunt with the tuning condenser awl
coil when assembled as a uuit, and the minimam
capacity of the circuit matched to the minimum of
the other circuits. 1i the placemment and design
of the parts have heen correct, the circuits should
tune correctly throughout the tuning range. If
they do not, the origin of the fault should be
determined.

{0).) What is the schematic circnit of the Telmaco
“Type P-1" portable receiver? Please indicate all
electrical values,

{A.) ‘I'he circuit of their receiver is shown here,
with the approximate position of each part as it is
in the completed receiver. The constants follow:

T1, T2, T3 are 3te-l ratio “Hegehog” AL
transformers.  The R.FF. transformers, of the
“fixed” or aperiodic tvpe, are indicated as RIFTY,
RIFI2 and RETI. C1 is a .0005-mf. Remler,
equipped with a special plate P (essential for best
results); Det. is an adjustable crystal detector of
the panel-mount type: K1, a 400-0hm potentiometer;
R2, 6-ohm rheostar; Swl is a panel-mount S.P.D.T.
switch (for selectiug the built-in or the external
loop): J1 is a closed.circuit jack (making head-
phone or loud-speaker operation optional); R3 is a
filament ballast (in some models this resistor has a
value of about 3 ohms: in some it is 6 ohms; and
in a few instances the circuit has been wired with-
out this unit, entirc control heing cfiected throngh
R2).

The panel size of this receiver is 5% x 17%
inches: the Laseboard measures § 13/16 x 17 inches.
Three dry cells supply the “A" current, and the
recommended 137 potential is 67Y; volts. It may
be necessary to try several sets of "99 tnbes hefore
a good combination is ohtained. ‘The sockets should
Le of the “shock-alsorbing'' type. V1 is the first
IL.F. amplifier: V2, second R.F. and first A1
(reflexed); V3, third R.F. and second A.F. (re-
flexed); V4, third AF. Al are type '99.

A loop for this set may take any convenient
form: the length of wire required is approximately
100 fcet, the turns being spaced about 4. to %2-in.
This external loop is led to “G” and “L'" posts.
connection to this antenna being made when Swl
is tnrned to ‘‘external loop.” A light-socket or
short outdoor antenna may be connected to hinding
post “A"; a ground is recommended at “G.”

“RADIOLA 25"—USE OF RF. UNIT
WITH LOOP RECEIVER

(49) Mi. 1. L. Ldmiston, Riverside, Calif,

(0. A Local Rervice Alau tells me that the
“Radiola 25" six-tube dryv-laitery superheterodyne
will give better all-rounl performance if eqnipped
with "01A tubes. by using offset socket adapters to
provide elearance for the larger tubes and substi-
tuting a six-volt storage battery for the filament
supply. If the seheme is practieal, it is probable
the voltages of the power stage would rcquire cor-
rect adjustment,  What is your opinion regarding
the thenght?

(\.) It is quite truc that storage-hattery tubes
may he substituted for the '99s; however, we can-
not Jind sufficient merit in the idea to give it our
approval.

In the first place, the Radiela superheterodynes
are cngineered to a high degree. Every turm of
wire and capacity value in the layout has been
determined after extensive laboratory work; and
all on the basis of the characteristics of the '99
tuhe.

For instance. the average grid-filament and plate-
filament capacities of the '99 are 3.8 mmf. each,
while the "01A averages 5.4 mmf.; and again, the

(Cotinued on page 479)
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Radio’s Greatest Bargains!
T : 1 As Long As the Supply Lasts

Send for THESE are the greatest radio set bargains that have ever been offered. The radic sets listed heré aro

standard sets made by the greatest and best known radio set company in America.

All of these sets are baitcry sets; but this is only ene reason why they are sold at such ridiculously
low prices, ;
The other reason is that these sets are mostly demonstration and display models from New York's largest

radie and department stores.
A Postal

We have heen able 1o make connections with a number of houses in New York City, and we secured these

I fine sets at remarkable prices. Due to these ecircumstances, we are enabied to sell them to you at only a
-
Bringslit.

{raction of their original cost.
RS S S SSAN AR SN

Important!—Set Builders, Constructors and Experimenters

Even if you do not need any one of these fine sels. here is a tremendous opportunity to get parts at prices
r next to nothing, Everyone of these sets contains in addition to the valuable cabinet, a goodly quantity of radio
parts, such as. condensers. transformers, sockets, tuning didls, ceils, etc.

These sets contain from $25.00 to $50.00 worth of radio parts. if you had to buy them separately. In many
cases, it will pay you to rip a set apart in order to get these valuable parts at unheard of prices. So, even
if you do not need a set. the tremendous valye in the separate parts will recompense you for the small outlay.

TURN THESE SETS INTO BIG MONEY! . ) [ :

There are still many families and many houses not equinped with radio teday. At the prices at which
| we are selling them. it wilt pay yon to install these sets and sell them at an excellent profit. . )
| A number of our customers have made as much as $20.00 and $30.00 on each one of these sets by installing
them. incidentally making A profit on tubes. loud speakers. etc.

Remember, we do not sell you these sets as brand new. ~They all have been used somewhat, but they are
all in excellent condition, and. by doind over the cabinets with some furniture polish. or otherwlse renavating
them, they will make a_first class anPeafance and, in most instances, you will not be able to fell the set
apart from a new one. TFhis is your Qreat opportunity to make a few extra dollars, and we trust that you will
not let this opportunity go by. .

We promise prompt shipments. We have a large supnly of these sets on hand, and. in most cases, can
ship within 24 to 48 hours.

ALL SETS ARE TESTED BY OUR EXPERTS AND WE GUARANTEE THEM TO WORK SATISFACTORILY.

Radiola 25 Superheterodyne

The Rodlola 25, made by the General Electrlc Company. and sold by the
Radla Corparatinn of Ameriea. §s.a genine “'Superheterodyne.”” This is a
reufte ahe patents of which are jealousty held by the R. C. A, and
cuent s vikorously prosecin the value of the eireult. T'he
partieular adantation used in this er is known as the ‘‘second harmonie'
the “intermediate frequency transfortaers’’ are contained in o
“  This catacomd alone cannot be lought for less than
¢ and te have one of these Installed 1a the 25 costs, usnatly, NOT
LESS TIHAN EIGHTEEN DOLLARS.  In addltion, ithere are all the other
Darts. h a8 the tunlng eondeiusurs, coils, looh acrlal. ete

The 25 {s loop-operated set.  No outslde aerial is needed. but an
antenna may be used If desired. by running Ks lead-In close to the loop. of
maklog a single loop In the lead-In gnd Dlacdng this loob In inductive relation
to the leon on the 25,

A Z-mf. by-pass condenser s contained in the cabinet. A marked, colors
coded cable s nrovided ror battery connection.  Sturdy 41-plate {brass) vari-
able condonsers (s line frequeney'” typw) with pigrall rotor connec-
tlons are used for h “oseillitor'” tundng.  In Lirooklyi, whth thls get we
tuned in WL, of Ui att, at nvon. with WuR breadcasting on one side
and WIZ ou the other! s nhysically buipossible unless the recelrer has
“lU-ke. selectivity

Tunlng of this receiver 13 accomplished through large “‘thumb-operated'
tuning  drums, so designed that statlons way be “‘logged™” dlrectly on the
drums. Two tlh jaeks arc provlded for testlag slament potentlal. The
small center knob controls a ntltinle-contuct switeh which changes the elrenlt
to Incinde one or twe stages of A.F. ampilficatlon.  Additlonal volume control is
aftorded by panel-mounted rhreostats of the curtridge type.  Two jacks for
headphione use.  Xome constructors Lave sirlpped these recelvers and reassembled
the parts In an entirely dlfferent layout, resulting in a very compact. super-
sensltive arrangement In portahle form. the entlre equlinden! belng ideal for
sueh deslgn.  The loop 1s 1¢ fnches wide. 28 inehes nigh and 5 inches across
the toeb: and eenter-tanped.

A two-tone mahogany-vencer cabinet of original paitern houses the chassis
and all  hatterles.  lix overall dlienslons  zre  28x1Yx12-inclies high. The
welght {s 42 pounds,  NIx type 1949 tubes are reiquirea.

EXACTI.Y as Ilustrated and deserlbed witlt cabinet and fine loop gerial.
(No tubes, battertes or loud speaker.)

Shipped by freight or express collect  List price of set $265.00.

Radiola Portable
{Second Harmonic)

Superheterodyne
{AR-812])

Oue of the most famous radio sets in Amerlea.
Ihach eablnet s sald te have eost twelre dollars to

make. s sollid wood amd finlshed In mahegany.
This set be placed on a table, the baltery switeh
1urned to ‘“on.” amdl musle wlll be heard—without an

ountoor antenna; It works with a leop aerlal which Is
bullt inslde the cubinet, The set is super-zensitive
and, in certaln localities. it is possible. on the east
coast. 10 hear west coast statioms. The eabinet hotds
all the batlerles for the six ““dry-cell’* tubes required.

In locatlons near strong broadeast slations inferfer-

ence may he experienced.  That is. a station inay be -
heard zeveral times. To overraine this. soime experi- = rlce PY
menters  have preferted to tune in the short-wave
statfons and then use thelr AR-812 as the INTER-

MEDATE FREQUENCY AMULIFIER of a2 sunherhetero- one end of a 6-wire eable for conneeting the batteries.

dyue hookup.  Thls |5 accompllshed 1y tunlie their  There are two Gereelaln hase rheastale on (he inside of

superheterodyne to a hroadrist wate un whieh there i3m0 the panel, controlled from the frant; one has ahout 6 ohms  traled and deseribed.  Price Ineludes cabinet but ne

Interference.  Then, shori-wive signals are *'heterodyned” the other has about 20 ohms. A pust 1 switeh atferles, tuhes or loud speaker,
fimi the shor) awiaves 1o the wmelength to whith the ?E,'!l,"") turns the set on and off; another. (lower left) i.\hinno«r br  frelght or express, collcct, T.ist prico
suver s quned. Tnothat way the tremendous ampllieation  oyts In either one or two stages of A.F. amplifieation. s $220.00,
chiainable from this verelver 18 used to the fallest extent

few mar wlth to arrange the narts  ditterently an Althotigh the eablnet s 25 fnches long. 113 deep and
annther  pancl In thls reeelver there are two large 11% hlgh. the nanel of the receiver is only 19 Inehes long ”0“‘ TO ORDER
variahle condensers of 31 plates eaeh. The oselilator enils and 9 Inehes high.  The difference iles In the two eml
are lhone¥comh enlls mounted on a hard ruhhet sheer.  The commartments  for A’ and ‘i1 hatterles.  Hix. {ype Itemit amount hy money order. cash or certified
maln part of the sel, the Intermediale frequescy trans- 1'V199 tuhes are reguired for thls recelver.  Tiwy-cell check (personal ehecks oceasion celavt.  Order direet
formers. are burled In Ueeswax in a shield can called power tubes, the type *20, may he used in this set if a from thls page at prices guoted.  No C.0.D. orders
the ‘‘catacomh.’”  On the top of this ecan are mounted Naald or shllar adapter Is used. The welght of thls on this sale accebted.
the tube sockets. A terminal strip Is the terminus of set, without batteries s 36 pounds. Kxaetly as illus-

RADIO SPECIALTY CO. New York City

BUY FROM RADIO'S OLDEST MAIL ORDER HOUSE
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Servicing the Freshman “*QD-16S"

(Continned from poge 130)

and B on the orange. leads of the first

autoformer. The meters shonld show con-
tinuity.
The failure of the 27 detector tube to

light is «ne to o hroken conneetion, ar else

by pulting The tester tips on the twao slate-
colared lends. To test 1The biasing resistor,
put the “A™ tip on the brown lead of the
power teansforiner, and BT on the orange
lead of the second autoformer; meler should

| wire is nsed.

1

W RADIO SET ANALYSIS W
owarn — — - oare — e .
ADDRIES —_— l‘ 18. 3
nawe o eeT S _ S
— 1 tapical rope
I B O _n(:mm;s.w.uc N SOCREY Of BCT - of e v fition
no | Terr or t TUBE OUT TUSK 1N TESTCR - | Fornd a e
ol o ruac - B T vorye |CATODC| mommaL] BLATE | RLaTE |3cAr. wads Model O
ST (8 8 | s | voles | votus et | NI [l Susne Jencooloce e | s ol o
) I § faL. , N
[ _l222 [1RF | 3.10] 130 | 3,00 120 | 3.0 i | 42 dir. Y
| , 227 | pet | z.26[ 100 | 2,15 40_| 0.0 J6 | 2,75 0,0 (R stedd
5| 226 |14 lv‘1 1.40| 110 | 1,36 | 100 | 6.0 4.00 | 8,00 4.0 it [
~ 1T (2 A F [ 4,80 285 4.7q{uo 6.0 16,00 118,00, 2.0 f et apalizen
. ﬂeot." 4.80]5630 4,70 22.00 | Hie wse of "
=2 L :
| | | T 1 | [ 1) to
l :-i' saoross s_gonda.rs_ o — |1 | make a perma
. R _] record isoa dwlpe
,_L __T _L ] tul pravtice, o
L 1 — 1T . cidlly 2 e
[T vuum;_ﬂg__._ T o-_1,20_ YOLT TAP VOLUME CONTROL POSITION _mmm (el _"\. ‘f . pre-
H & serdice trip
BUGGEIITIONS OR ChaNGLE MADL _ _— . - = re al [““.‘(I f.”. |
- _— — — — ———— compari.
S = S A —
L I —— ; —_—— — —_ ——
the 2.25-volt winding is burnt ont. ut the  show confinuity. R7, the binsing vesistor of

tester lips on the orange leads from the
power transformer; the eter should show
continuily,

The 5-volt winding for the 7L\ is tested

the power tube, has o value of 2,000 ohimsg
R&, binsing the first andio tibe, 1,800 ohims,

A lack of plate voltage on the 22 0 dne
to a defeetive resistor I3 absenee of sereen-
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LIFE-TIME DX AERIAL
[} P

Cuaranteed Uouble Volume and Sharper Tuning

DESCRIPTION OF LIFETIME DX AERIAL

No, 30—LENGTH 30 FEET: Assem! ded ready to
string up. Brings in volume of 150 ft. wire but
retains the sclectivity of a 30 ft. aerial. Rings
are heavy gange solid zine, I)upllultu in design

( nren-corrosive materis als the aerials tsed Iry
Nt of l.n..lq Rroadeasting  Stations, Design
permits using this powerfol aerial in 30-ft space
(preferadily outside). Sharpens tuning of any re-
uwnu. ~ot beeause of short leugth but has enor-
mous pich-up hecause 150 £t of Noo M oename Ned
Made for owners of fine radio ~ets
whoe want great volume on distance without de-
~troving  sharp  taning. {(Also used by many
owners of short-wave outfits)  “Makes @ good

ridio set hetter”

PRICE $10.00
No. GO—LENGTH 60 FEET: Asscnibled ready ta
string up. CBIG TOY™ Nize (same description as
dove exeept that 30 fr. of wire is nsed, making
this th st otficicnt aned powerful actial possible
o wanufacture).

PRICE 512.50

No 20—LENGTH 20 FEET:

(ml s 100 It of

e RICE §7.50
No. I5—-LENGTH 15 FEET. Contains 75 [t
wire, PRICE $5.00
Especially designed for Sereen Grid sets or re

cetving  sets locatod close o powerful  hroad

casting  statiomns,

Manufactured by

THOROLA RADIO PRODUCTS
1011 x50, Michigan Bivd, Clicago, HHineis

If yonc are a service mau, professional or radiotriciv
var sl recette NAODIO-CRAFT cach wmenti.

Turst to page 474 of this isswe and read the w,'-urul

| effer to those who are actively cugaged in sadio,

EVERY

SERVICE MAN

SHOULD OWN
| THIS BOOK!

Regular Price $ 2 00

S. GERNSBACK'S f
RADIO ENCYCLOPEDIA

The First Real Radio Encyclopedia Ever Published

Our

Special Price

$149

(1938 Definitions)
FULLY ILLUSTRATED
Size 9 x 12 n.
Over Onc Inch Thick
168 Pages

Written in Plain English

EDITED 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 LEN-
CYCLOPEDIA is the only standard
work cver published in America at-
tempting to classify alphabetically the
countless \\M(]w used in the highly
specialized scienee of RADIO, The
ENCYCLOPEDIA is written in plain
English so that everybody can under-
stand the definitions and descriptions,

Na expense has heen spared, cover-
ing over two years in compilation, to
make it worthy a place in yonr library.

It is |)u|)]|-|1ul in one volume—168
pages—size 9 x 12 inches, over an
inch thick and nicely accommodates
the beautifut  illustrations  and  the
large, easy-to-read type,

The work coutais 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
together radio references under one
heading having rektions in connmon,

seribied by word and picture and every
part and apparatus nsed in Radio is
explained and made understandable by
means of phatographs and drawings,

The volume is printed upon fine
paper—bound in full black Keratol,
wmarbled paper fly leaves and  end

<heets, with the title stamped in gold.

The book contains as a supplement a
designed to bring

All circnits new and old are de-

SEND NO MNONEY
Just Pay Postman

(Canada or Foreign send Check or
Money Order for $1.75)

ISKOR PRESS, Inc., R-330
286 Fifth Avenue,
New York, N, Y.

Seid e one copy of Siduey  Gerns-
bhack's First Radio Encyclopedia in one
volume asx advertrsed. T will pay posts

an £1.49 plus postage on delivery.

BRI | el cpbad vEamn
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grid volinge signifies that cither RY or R4
is burnt out. Lack of delector voltuge shows
that either RT or R3 is burnt out.  No plate

voltage on the '26 shows that R2 is bhurnt |

out. No plate voltage on the 'T1A indieates
that the ficld winding of the dyvnawic re-
producer is hurnt ont.  (All these state-
ments first asswie that the tilter ehokes and
condensers are satistuctory).

The quiekest way to find ont if the pack
is shorted is te put the “A” and “B" tips

r 0-14 D.C. VOLTMETER

;liljlil.l'l;l]:
G

] l 45V
A ]
FiG.4

wo handx testers, schose principle is uwnder-
tood by all Scrvice Men, make continuity and
resistance tests quick and casy.

of the tester (Fig. [) across the “B™ ter-
winals (with the set oft); if a full reading
is obtained, the pack is shorted. 11 there

is no “B” voltage at all with the sel on, the

rectificr tube may be defeetive, or a con-
denser may be shorted. A punetured by
piass condenser will prevent a voltage from
existing aeross a certain seetion of the vol-
tage divider. A shorted input filter con-
denser (Cl4, Cl1) will cnuse overheating
of the rectificr tube and power transtormer.
The plates of a filament reetifier, such as
the 80, will glow also if the mid-seetion, or
output filter is shorted.

Service Men’s
Notebooks

(Continued from page 428)

to drop out of its own accord. The skeleh
tells most of the story.

There seems to be a “knack® in windin,
such delicate wire without breaking it: but
this is easily acquired, and after that the
Job is surprisingly simiple.

I undertook the first job of this kind te
avoid the delay due to sending the it
to the tactory for rvepair: but have found
it to be o very desirable side line to other
service work,

Operating Notes

(Continwed from page 429)

New York City ealled DBrooklyn Heiglis,
On my arrival, 1 found the set “pereolating”
in a very satisfactory manner; and a thor
ongh examination soon convineed e that
the trouble econtd not be in the receiver
itself. There conld be very little chance
for the R.F. eoils to absorh moistnre: |e-
canse the set was on the side of the room
oppasite the windows, and the apartient
wis heated by a hot-water system.

I elimbed fonr flights of stairs to the
roof, and proceeded fo tear down the old
aerial, withont even tronbling to examine
ity and to erect a new. Ihe one 1 pul up
wias 120 feet from pole to pole, eight fect
hove the root: the lead-in was sixty feet
of No. 14 heavily-insulated . E. wire,

|
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"ELECTRICAL OPPORTUNITIES”

A full knowledge of electricity, as
taught in the New York Ilec-
trical School, makes vou inde-
pendent, gives you your choice of
either a BIG PAY job with one
of the world-famous e¢leetrical
companics, or a business of your
own. ELECTRICITY is also a
stepping-stone to Aviation, Auto-
mobile Engincering and other

highly paid professions,

THE

T NAUTICAL

Here at the New York Electrical School
vou learn, not by correspondence, but by
ACTUAL PRACTICE on full-size stand.
ard equipment. NO BOOKS used. Indi-
vidual instruction—you can start anv day.
This School owns and occupies two seven-
story buildings in New York—the city of
most opportunities. 1t is widely known
as the countrv’s oldest and foremost insti-
tution for trade training. That’s whyv big
companies eagerlv demand our graduates.

NEW YORK ELECTRICAI. SCHOOL

21 West 17th Street, New York

Cvery radio worker should Join
the ELECTRAD FORUM. Keens
you in teuch with latest develon-
ments == helps saelve your thaily
probli ms. Dues. §5 per year.
intlude UniQue monthly magazine
ef inestimanle value. write
DEPT. RC3 for details and
application blank.

ELECTRAD FORUM

t440 Broadway, New York

|

This bia 6-pace hooklet gives full information about the New York
Electrieat School eowrses and pictures oI the equipment available fof
your persenal use. i

Send for it TODAY. It's free

MAIL TODAY

The New York Electrical School
21 West 17th Srreet. New York

I'lease stend me FREE your 64 page booklet.
this request puts e under no olligation.

Tt is understood that

‘:‘)Q‘a“, ||

BRACH TEST-O-LITE
should be in every serv-
ice kit, $1.50.

Aluminum Box Shields
-~ beautiful silver dip
finish, §”x9”x6” — $1.89.
Any size made to order

| in 24 hours.
All types of adapters,
\ Tungar tubes. Test Clips
and  Soft Rubber Caps

N\ 35¢. pr. BRud Antenna
$1.95.  Brach Relays 95c.
] il Elkon 1500 mfd. “A" con-

tw denser $2.45,

Genuine Baldwin Type “C'* phones, a necessity
for short-wave reception, $3.65 a pair.

BLAN THE RADIO MAN, Inc.
89F CORTLANDT ST, NEW YORK
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Just East of B'way

a of Times Square and within walking

One of New York's
New Hotels at Right Prices

A high-class hotel in the very center

distance of all Shops, Theatres, ete.
300 Rooms—300 Baths
$2.50 & $3.00 per Day

! A Restaurant of Unusual Excellence

Special Weekly Rates

10 Toolsin One

A serves for every possihfe need of the
all-round  mechanie.  Invaluable in any
eNMCrEency.

An excellent combination of utilities for
the household—every necessity featured:

THANDMER KNIFE-SITARPIINER NAIL-
PPULLER BOTTLE-OPENER SCRENV-
DRIVER — CORK-SCRIEW CAN-OPEXNER —
WLEIGH-SCALE TABLE OF

KRULER

WEIGHTS AND MEASURES
Just glance at the lustration and you will
See how really uscful this article is. The
“T'en in One Tool™ is 10 inches high and
fincly nickel-plated.
The new tool is not only handy in the
houschold, but every TOURIST, AUTO-
1ST. CAMPER, PICKNICKER, BOY-
SCOUT. FISHERMAN, CANOLIST,
ctc., should carry in his bag one of these in
dispensable combination teols. No SHOP.
OFFICE, STORE., GARAGE. FARM.
BOAT. should be without one. PRICE
$1.00, POSTAGE PAID.

Be the first one to own the "Ten Tools in
One” in vour own towin,

Send your order today, pin a dellar bill 10
coupon below and the shipment will go
forward to vou the same dayv as received.

GRENPARK COMPANY

245 Greenwich Street
New York, N. Y.

| Grenpark Company, RC-330
| 245 Greenwich Street, I
| Kew York, N. Y. |
| Fuclosed find S1.00 for which please send |
| we prepaid your “Ten Tools in One.” |
i
I INVTHE £ e ool b s v o s g s B 8 |
| |
b AULTESS i e s il b biimisbis 1
| i
| Towndi o s5vais s - mierqueas Swate |

Tempered Steel $

Screw Driver

Bottle |.

Opener High Carbon

Knife Sharpener

Cork

Screw

Adjustable

Screw Weigh
. Scale

15 Pounds

Table of
Weights
and

Measures

5" Inch
Steel Rule

Py

N BFumieves -

TR yema
i ens 47

1

: ~

“I§§ Can

HER

.,\"E Opener

|

3|t

elas

e [~ ®

Only
Weigh Scale 10 Inches

Hook High

Maul
Coupon
Send for Yours

TO-DAY

| sulators used were of highly-glased
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soldered to the werinl by means of « small
aleohol blow-toreh, and well taped. All in
por
celain, The lead-in was then bronght down
diagonally across the court, to heep it well
pway trom the wall; it was brenght in In
means of @ lead-in strip, and taped np well
o prevent corrosion of the clip. A wire,
tested Tor continnily, repliaced the lead in
side to the set. The veceiver worked a lil
te better: and 1 then departed, satisfied
that I had done a periect job.

A few davs later, the service manager
informed e, the custoraer had - just res

| ported that the trouble had come up again

Laeriad installation.

and that, nnless the job was completed, he
did not want the 1 spoke over the
phone to the customer, who said that it had
rained the night betore, and that he could
now wet only two stations, 1 hastenced to
the  spot, and  found complaint - well
founded. A neighbor’s receiver showed that
there were plenty of stations on the air.
The tubes were pertect.

s¢t.

his

1 threw oot fifty feet of lvose wire in
the roon, amd eonneeled it to the scl as
an actial. 1t brought in abont seven sta-
tions, showing that the fault lay in the
Running up the stairs,

[ T inspected iy job; cvervthing was still
{ shipshape!

1 st admit that [ had worked vainly

I on that job for about five hours when, sud-

denly, the stations began coming in, ane
by e, every ten minutes. [ lovked ont ot
the window, and silently cussed that acrial,
wilh every thonght that eun deservibe an
aerial in uneomplimentary terms. Feeling
myselt benten, T left the house. with the
promise to return the next rainy clay.

Three days later, 1 went back during
heavy rainstor, and waited for something
o happen.  Sure enongh, the stations began
slowly fading out. T began at the sety and
worked my way lo the window.  llere |
tore up the lead-in strip and to iy uaston-
islonent, WOR eane in like o ton of brick.
The metal weatherstrip wag fitled with
simall poot of water at the base, and testing
it. 1 found it grovnded.  That was the solu-
Liomn.

1 punched @ couple of holes in the melal
weather slrip to permit the water to drain
off, and taped the lead-in strip well.

The enstomer was very el pleased (so
was 1) and offered e three brand new
dollar hills, hut not least, the st
staved sold!

I.ast,

LONG-WAVE BROADCASTS

I{_\I)I() wenther broadeasts, hy woiee, i
now condhicled on each even hour and
half hour, for the benelit of aviation, on
these long waves, from the following sti-
tions of the Departiment of Conuierce: 853
meters, KDA, Mavwood, 1L, and WIDYN,
Ttock Springs, Wyorning: 870 mieters, WWe,
Cleveland, O.. KVM, North Dlatte, Nelu,
WIEK, Wichita, Kas, and KLK, Renn
Neviadas 890 icters, KCQ. St Louis, Moo
o915 incters, KGD, Salt Lake City, Utah, ind
KCT. Glendale, Calif.; 8935 meters, KRG,
Kansas City, Moo KSG, Chevenne, Wyomings
id KOV, Oakland, Calif.; 930 micters, KJT,
Omaha, Neh, and KOQJ, Flko, Nev.: 993
meters, WWQL Bellefonte, Pas; and 1,033
meters, WW U, Hadley, New Jersev.
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Causes and Cure of Interference

(Contrnued from poge 133)

of the building where the Innadeast  re
ceiver 08 inslatled. the trouble should e
traced down with the aid of an automaobile
anel o portable loop reeciver of good design.

An open ear is to be preferred for this
work; sinee the large amound of nietal in
closed ear body aets as a shield and *dis-
torts™ the graph “patiern? ot the signal or
interfering noises,

An Interference-Pickup Radio Set

Fig. 25 showad o scheniatie diagranm of a
regenerative recciver suitable for tracing
interference. “The cirenit consists of a loop
antenna, o regenerative detector, and two
stages of audio-trennency anplifieation. Re
generation and oscillalion are controlled by

00015-mf. variable condenser,

There is nothing mysterious about this
cirenit. 1t is just a standard regenerative
receiver using, instead of the common “three-
cirenit tomer,” @ “laop aerial™ which comn
Lines in its design the action of an acrial,

pritma tuned secondiry, and a tickler
winding.

'Fhe loop described possesses “dirvectional
characteristies™; that is, it will receive the
greatest mount of signal encrgy when it
puints cither toward or away  from the
souree of the interfering signal,  ‘I'his iden
is illustrated in Fig. 24,

When used in a large city, the loop may
show Jimited directiona)l characteristics he-

canse of the network of power, lighting, and
fraction feed wires resulting in deceptive
indications. For this reason the location of
interference is not accomplished by employ-
ing the directional characteristies of the
Inop, (as nsed on ships), but by what is
tevined the “intensity of signal™ method.

Use of the “directional claracteristic™ ol
a loopis not generally aceepted as the best

methodd for loeating  interference;  beenuse
the loop will pmint 1o the nearest conductor
which is carrying the Jdisturbunee, even
though the actunl souree 1wy be located
nitles away,

Fow to Use the Set
Stavting from the bnilding where the com-
plaint is received, place the receiver in op-

eration.  Insert the headphone plug (which
atomatienlly lights the  filnmients o the
tubes).  Set the loop parallel with overhead

power or lighling lines, Ndjust the tuning
controls for maxinnnn infensity (which may
at times seemn to be of equal intensity for

any adinsliments of the control ). Now
rediice the volume control until the signal

is barely audible and, without changing the
position ol the loop, proceed for s short dis-
tance along the line which is suspected of
radiating  the interference.  ‘Take anather
reading: but this tine reduce the volinne if
possible, in order to determine whether the
source of inferferconee is nearer,  This pro-
cedure is continned until the vohune eon-
trol is redoced to its minimnm settine,  Ad
this point 1he souree of the tranble is vsnally
found.

I the location secns to indieate that the
tronhle is on o particular pole, it should b
shaken lightly in ovder o eouse any loose
wires or devices attached to it to vilirate
In this way poor connections will make
themselves known by spasmodie and jrregu-
Lir sovnds in the headphones.

If, at oy during the

Litne tracing of

trouble, the lilaiment or volume control has
to be increased 1o make the signal or noise

mdible, it is an indication that the receiver
is beigg moved away from the sonree and
et toward it; hence the only conrse to take
is to move the reeciver in the upposite
direction.

Makers of Radio---Guglielmo Marconi

(Continued from pege 437)

Company; in Decanber, stations were aper-

ating between the Isle of Wicht and Hue

mainkind, ever twenty miles. On June 3,
1898, Lord Kelving the veteran wizad of
aceanic ealile telegruphy, put down a fee

for the transmission of the first paid radio
HICssi g,

What others, even before Marconi had
taken up his studies, had seen clearly, was
the principle.  What Marconi was working
out with unbonnded energy was the appli-
cation—the creation of a lransinitring and
i reeeiving svstem, eflicient and trostworthy.
Mareoni, developing the “acrial-and-ground’
tem, discovered the antenna eliarnel er-
istivs required for selective operation.  In
April, 1800, his fundamental pateat was
issned.

Previonsly, however, the work of *“wire-
less™ experiment had heen extended to the
stage of ship operation where, obvionsly, it
conld HI1 a need not otherwise to he satis-
fiee.  Radio communication was extablished
on a rontine basis between the lighthonse
gervice on land, ol Dover, and the ligzhitship

on 1he Gondwin Sands shoal, one of the
danger spots of the Fnglish coast. On April
28, 1800, radio first saved lives by announe-
ing the peril of a ship, the R, . Malthewes,
which had eollided with the lightship itself.
This was the first of the thousands of dra-
matic events i which radio has averted
tragedy,

I the sunmer of 1899, Marconi's appa-
ratis was subjected to suceessful tests by
the British navy; and, in the fall of that
yeir, he visited Aweriea 1o give demonstra-
tions which led to o qualilied approvat by
the U0 S0 Navy, aud to the organization in
this conntey af the Marconi Wireless Tele-
graph Company, a subsidiary of the British
organizalion,

Tn the tolfowing vear, while comercial
rivalvy, tinged by national feclings, was
aronsing international  competition for the
Mavemi companies, Mareoni himself was
husily working out the problan of portable
cquipment.  He gave demonstrations frem
iostemm-propelled  antomaobile, in which a
liree sheet of copper served as his antenna,

469

“Here at last is THE BOOK
that we of the Radio profes-
sion have needed for a long
time. 1t is the best and most
complete handbuok ever pub-
lished,” savs J. H. Bloomen-
Chief Radio Operator,

thal,
U. §. 8. B. Steamship “East
Side.”

MANUAL

A New Edition

Complete new chapters on aireraft radio equip-
ment; Practical "l'elevision and Radiomovies with
imsimctions for hailding i complete outfit: radio
interference: 100% modulation; latest equipment
of the Western Electric Co.; the Marconi Auto-

larm System; aml many other developments of
the past yveur. M1 this information is added in
the new edition and, hesides, the entire hook has
heen Iwroughl right np to date with nmeh new
matcrial. — The Rediv Manual continues to he
the one complete and up-to-the-minute handbook
covering the entire radio field.

A Hauandbook
for
Students
Amateurs
Operators
Inspectors

20 bls.' chapters
cover: llementary
Electricity anil
Maguelism; Motors
and Generators:
Storage  Batteries
and Charging Cir-
,cuils; The Vacnum
Tube: Circuits i
ployed in Vacuum

 Tube Transmitters: Modu-

lating Svstems and 100°

“mlumhon, Wave-meters;

Piezo-Electric  Qseillators:

3 Wave  Traps; Marine
Vacimm Tuhe Transmitiers: Radio Lroadeasting
Equipment; .\rc  Transmitters; Spark Trans-
mitters; Conmiercial Radio Recenel- Marcont
Ante-Alurn; Radio Beacons  and  Direction
Finders: Aireraflt Radio Equipment: I’ractical
Television aned Radiomnvies; Eliminating Radio
Interfcrence; Nadio Laws  and Kegulations:

Thanilling and Abstracting Traffic.

A immense amount of information never
bhefore available, including detailed  descriptions
of standard cquipinent is presented.

Prepared by Official
-~ . . .
<xamining Officer
The amlhor, G, B, Kterling, is Radio Tnspector
and Examining OQfficer, Radio Division | D
Dept. of Commieree. The book has been cdited
in detail Rohert S Kruse, for five vears
Technical Editor of QST the Magazine of the

Awerican  Radio  Refay Lc‘lguc Many other
experts assisted them,

Free Examination

The new odition of “The Radlo Manuval'* has just
beea publiched.  Nearly RO0 pages. 569 Ilustrations.
Bound In Flexible Fabrlkoid,  The coupon brings tie
soluree for free cxamination. If yonu ddo pot agree thut
It 15 the best Radio bagk vou have seen, roturn it and

owe thhime,  If you keep ft, send the jwice of 26.0u
W

_Order on Tln.\ (’uu}mn

D. Van Nostrand Co.. Ine., l
2500 Fourth Ave., \e“ York. I
Send me the lla\lu'd edition of THAE RADIO
MANUAL for examination. Within ten days after

recelpt 1 will elther renirn the volume of send l
you $R.00, the prico in full.
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STEP UP VOLUME -

“REDUCES’’ STATIC

with Tunable Silver-Plated Aerial!

Clear, natural reception with interfereunce reduced to a
minimum is at last possible with SUB-TONE. the
marvelous new TUNABLE SILVER-PLATED Aerial.

Less Static — More Selectivity

is achieved by tuning the aerial to the broadcast being

.

HOTEL CENTURY

111 West 46th Street

Jus: East of Broadway
JUST COMPLETED
N. Y. City

350 ROOMS — 350 BATHS

This New Hotel contains every
modern uppoiniment

Every Room has Private Bath
$3.00 per day up, Single
$4.00 per day up, Double

Situated in the heart of the city:
near Railway Terminals. All Lead-
ing Shops and Thearres within a
stone’s throw.
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EEIEEEEEEEEGEE
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JAMES A. FLOOD, Resident Manager

received. Increases volume without increase in static.
SUB-TONE Works on All Sets
Not a wave-trap. filter o1 makeshift. but a combined ‘o'
aerial and tuner especially designed to meet th P
varied differences of construction in radio ,4‘
sets. Sub-Tone is tested and approved hy  ,¢° BETTER
experts. +® PRODUCTS,
e 141 W. Austin Ave.,
S » Dept. 831-8,
= TRY |IT FREE! _e* ocnicago i
Test SUR-TONE on your own set at our risk. Easily ," Please send at onee inter-
installed. Send eoupon for intevesting details _o®  esting details aboul SUK-TONE
and Free Trial Ofier—TODAY. ‘4' TUNALLE SILVER-I'LATED Aerial
Py and Pree Trial Offer.
BETTER RADIO PRODUCTS ‘o' 5
141 West Austin Ave. »® g
Dept. 831-B Chicago, 11l +*° Adiress
-»* Ciny State
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Editor, SLOGAN CONTEST, REF 459

RADIO-CRAFT,
96-98 Park Pluce, New York City.

Gentlemen:
1 have written below mv entry in yvour $100.00 Prize Stogun Contest.

A’u me

Occupation.

Street Address
[ 04 12 J—
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to the hotels which served as his tempo-
rary leadyguarters.

But, while 1 hundred or two hundred
miles remained the lim‘t of *wircless,” it
was obvious that the full possibilitics ef

{ Muarconi’s system were not yvet developed.

| station
! thousand

|

The inventor crected a station, hnger than
any before designed, and took ship for St
Johns, Newfoundland,  Heve, on Decemnber
12, 1901, he sent up a kite carrying a tem-
porary aerial line, and at half-past twelve
in the afternoon (four o’clock, Fnglish time)
heard the three dots of the letier “5” re-
peated again and again from the sending
at Poldhu in Coruwall, some two
niiles awayv. ‘The Atlantie had
heen spanned by radio!  Within a few days
more than a vear, transeceanic connnuniea-
tion had been opened between Poldhu and
Glace Bav, Nova Scotia, hetween which ofhi-
gregtlings  from the povernmnents of
Great Dritain, Canada and the United States
had been interchanged.

It is not within the scope of this article

{ to navrate the later history of the technieal,

the comunercial and the financial develop-

| ment of radio: we may only say that Mar-

coni, since the davs ot his more picturesque
trivmiphs, has continuned to work steadily
and energetically in the application of sci-
entifie principles.  1lis achievements, thongh
bitterly eontested by commereial rivals, met
with the recognition of the workl.  Among
the most cherished of the honors heaped
upon him were those given by his own conn-
trymen, inclnding his fellow townsmen. In
1909 he was awarded the Nobel prize: in
1915 appointed by King Vietor Fmmanuel
111 to a seat in the Senate of Italy, a body
uf men chosen for life for their distingnished
services.

In his earliest experiments, like his prede-
cessors, Mareoni had used ultra-short waves.
Under the conditions of commerce, longer
waves were found most dependable; and in
the mind of most radio men, short waves
were considered suitable only for the play-
things of amaleurs.  Marvconi, however, held
fast to the idea of their utility; the fact that
waves, #§ Hertz had shown, could be re-
flected, led to his developinent of a direc-
tional system, introduced in 1905, IFrom this
have been developed, first the “radio light-
house,” introdueed by him on the English
coast, near the scene of his carly experi-
ments: and later, the “heam stations,” which
focus their shorl-wave signals, like a search-
light, by “reflectors” composed of parallel
wires behind the transmitting aevials, and
of whiel a great syvstem now links the con-
stituent nations of the DBritish Lhnpire.

For a numher of vears, Senatore Marveoni
has condueted a large proportion of his per-
sonal experinents in the elahorate luhora-
tory with whieh lLe has equipped the yvacht
in which he takes extensive crunises. Iiere
we may picture the great inventor, listen-

ing awhile to the merviment and melody of
the continents, the hails and greetings of

the sea, which is no longer silent and mys-
terious: and, perhaps, turning an attentive
ear to the crvies of a ship whose crew are
being snatehed from death by the instrn-
mentality of the devices he has created.
Herve, then, we may leave him in the pride
of past achievement, with the hope that he
has much more to add to the ereations which
he has alveady made in the realm of radio.
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Troubles in Mass Radio Production

(Contiveed from poge 138)

teel becomes very servions diving protracled
peeineds of ramntall, when the lnidity ot
the air measures nearly I,

I s not necessary o go indo detaily buot
we may meredy mention the well-known need
for properly inpregnating A, Gransformer
windings and those of chokes and power
Lransformers.  In the power fransformers
and chiokes, govd inipregnalion s necessary
in order to safegnard against breakdown
uieder the high veltages enconntered in these
coils; while, in AL trausformers, the main
reison s o prevent  electrolytie  action,
This, when mwisture js present. eals away
the wire, and soon results inan “open™
voil,

Mass Production Problems

Another amportant cunse of variations
in reeeivers is oa matter of design. For
exanaple, with a completely-shiclded sereen-
gril lube civenit, the prounding system s
of extreme importanee. I is connnon prac-
tise o build receivers npon a painted chas-
sis, the paint being seraped off where ground
connections are to be wide,

The difliculty with this practise is thal
it involves hunue feailties. When reecivers
are being muade at the vate of @ twmsand
or two thousand a dayv, it is evident that
the mun whe is doing the “spal-facing”™ may
wiss one or anmere nf the places to he spot-
faced, in gqnite i few classes, s o conse-

quence,  the  groumd  conneetion at the
points may or may ot be good, I it is

good at the factory, and passes the inspee-
tiom tests, #omay clunge doring shipient,
because of the jarring; and, when the dealer
ur custuer gets the receivey, there iy he
no ground conneetion at all. The sel then
may cither oseillste or be “dead™ A wowd
gronmd systen is most inportant, in sereen-
grid sclsc in omler to prevent oscillation,
On acconnt of this, there is a growing ten-
deney oo nse eadiimm-plated clisses in-
stead of painted, spraved, parkerized or
other surfaces which are non-condueting,
Another cause of difficultios, alse o mal
ter of design, avises i conneelion with the
theary of “canse and effeet.”  For example,

theve are pany phices in radio receivers,
where snudl changes may produce  farge
cffeets. We gencrally speak of sueh eon-

ditions “crifical™  In nentratized  cir-

cuity, for instanee, in which things such s

H RS

inleguate shiclding or gromding, or in-
proper placcment of parvts ocenr, e effect
ey be sl as e make he adjustment of
the  neutrvaliang enlirely  too
reriticall”  Asaresulty it is dilicult 1o keep
them in adjustieent, when other  changes
swhich we canmot avoid arve occurring; as for
example, clianges of tube constants with the
strengtle of sigmal, regnlation of the power
supply, ete

Mgaing, i sereen-grid sets, it is possibile
to obtain o stable condition by permitting
the feed-hack currents of the varions stages
to “huck™ ecach other. This involves an in-
cowplete gromnding system: amd i s been

condensers

found that (he receiver can be nade stable |

with enly o small smonnt Gined correspond-
ing redneed cost) of R W -passing, The
reduetion of the cost is gnite o teniptation
to use this nethod of attaining  stability,
but the raethod is more or less dangerous:
since, it any af e few renaining groand
conneel’ons hecome imperfeet, the balanee
hetween the feed-backs will he destroved
i oseilladdion will result,

As mmther example, balancing  sehemes
are aften nsed in power-supply cirenits, in
order 1o keep the hum down,  Some of
these sehemes work ont very snecessfully;
but others are not quite so sneeesstul, he-
ciause of their eritical nature,

And soowe might go on s on, deseribing
one tronble after auother, for there are
plenty. But vou nmst not get the idea, from
this articke, that no connnereial radio sets
areany good. What we are trying to bring
ont is thaty in large-seale production, there
arixe troubles of which the average radio
Service Man is not aware, and which, quite
often, do not really interest him. 1 is quite
possible and practieal to aveid all these
dificiltios bute wnforbunately, thines such
s these are Jearned only throngh experi-
enee,

It is not possible, when boilding sets al
the vate of a thousand or mere a day, to
hunt for these difficultios in every set; for
this wanld involve an enormons lahor cost
and ddvive the price of the set sky-high.
The remedy is to so design the set, and to

adopt sueh practises in manufacturing, that |

such diffienlties do not arise. It is not well
to economize too rigidly,  An onnee of pre-
veution is worth o pound of cure, in radio
mannfacturing as well as in medicine,

New Developments in Short-Wave Radio

(Cantinied from page 145)

The possibitity: of adopting this mcthod for
anatewr use does not imply imsuanountable
difficultios: for the antennas may e spaced
as close s LODOD feet or even Jess, and oa-
perinients have been eonducted which show
that two aerials help materially in this work,

Screen-Grid Transmission

Technical  developimonts in short-wave
transtaission have heen nnierons, Perhaps
vhe of  the greatest contributions to this
phase of transmission is the devetopent ot
the four-clernent or sereencd-grid transmit-
ting vacumm tuhe. A problem which com-
pletely bufled engineers and haupered  the

sueeess of short-wave transimission has heen
the  fregient “swinging” changing in
wavelength of signals, which made it neces-

0r

sy for the reeciving operator to keep iy |
hand constantly on the tuning control, in |

order to hear the signal eontinnonslv, ‘This
trouble has now been practically diminated
in the newest tvpes of transmitters byt
application Lo the system of transmitting ot
the sereen-grid tiube, which is primartly dif-
ferent  trota the  ordinary  three-element
transmitting tube in that it contains two
wridy,

One is the regular control-grid, regnlating
the flow of cleetrons between the tilaroent
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EXTRA MONEY

IN YOUR SPARE TIME SELLING
Ex Libris — Beautiful Bookplates

ISKOR PRESS, Inc.

Dept. Y
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Definition from Dictionary:
(Ex Liswmis: from the books of—an in-
scription often printed on a eard, calied
a hookplate. with the owner’'s name, and
pasted in a book.)

Here is an opportunity for everyone,
repardless of whelher or not you have
selling ability. You can make ¢xtra
dollars in your sparc time. Ex ILibris
(Beautiful Rookplates) sell rapidly and
i1 large quantities—membhers of the
family, friends and relatives will buy
these Dbookplates without hesitating.

These artistic Duo-Tone Bookplates,
illustrating old woodcuts and engrav-
ings are reproduced on antique-tint
vellum  paper. with name imprinted.
They insure the owner against loss ot
cherished volumes and show the pride
taken in a personal library.

Ex Libris {Reautiful Beokplaies) 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.
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AGENTS WANTED
FREE BOOK. Start little mail order business.
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1deas.  Send sketeh of model for insiruc-
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No charge for information on how to proceed.
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Registered Patent Attoruey. 343-A Security
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I'atent Ofnice), Washingion, D. C
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and the plate or anode of the tube: while
the other serves as a shield or sercen, and
confines the ficld of electron activity. ‘T'he
purpose of the sereen-grid is to proteet the
plate cirenit from the eapacity effects of the
contral-prid cirenit and, vice versa, to pro-
teet the control-grid eireuit. It does this
while, at the smine time. it allows electrons
which are emitted from the filmnent to pass
through the tweo grids freely and unretarded.
unless the control-grid is made cither posi-
tive or negative. It prevents feed-back in-
side the tube, permitting ils use as a power
amplifier in transmitting cirenits. It pro-
teets the master-oseillator  from  ecapacity
chinges in the antenna. Its other advantage
lies in the fact that it makes neutralization
UNNECCsSsilry.

Eliminating Recurrent “Hums™

Another important recent development in
short waves relales move particularly to the
receiving apparatus itself. This has to do
with the veceiving tubes used in the receiv
ing set itself. How many of my readers
have been troubled with nnexplainable het.
erodynes, when passing over the very short
wavesy 1t has heen found that these are
often generated within the vacuum tuhes
themselves: not always in the radio-fre-
(queney amplifier and regenerative detector,
but sometimes in the andio-frequency and
power tubes of the set. And the coupling
cirenils (or tuning circuits) for this inher-
ent oseiltation that has troubled ns for so
long are the filument cirenits! Especially
when the circuits use A.C, tubes, and vol-
tage balance is obtained by a potentiometer
arvangement  across the filnent.

This has also been an explanation of some
of the queer and unexplainable “hums” that
bave appeared when we tune down to the
lower wavelengths, What actually happens
is this: the resislors and wiring of the fik-
ment eirenits may have enongh inductive
efleet to produce a tined cirenit throngh
the tube when the combined inter-electrode
capacity is placed across it through the
plate and grid cirenits. When the tuning
circuits—proper—of the short-wave receiver
arve varied throngh  the frequeney bands
occupivd by these pernicious oscillations, a
loml Innn is heard in the telephone or lond
speaher, It is interesting to note that the
author discovered this effeet on a long-wave
receiver, some time ago, when investigating
the complete fregneney components of the
radio-tregueney and detector stages. Hap
pily, the trouble ean bhe casily remedied and
any  short-wave recciver freed from this
tronble in o very simple manner.

In the aceompanying diagram (Fig. 1)
is shown the filament civenit of o type ’27
heater tube with the usnal potentiometer
arrangement. Phe ordinary remedy wonld
be to use what is termed a non-induetive
potentiometer: but this does not scemn to he
entively satistactory, probably because the
filmnent wiring may have the necessary iu-
duetance to canse resonanee. ‘Uhe casiest
way seems to he to sttt one side of the
petentiometer winding with a large eapacity

that will tune the loeal oscillation away
from the usable short waves. It has been
found that a capaeity of from 003- to

ol-mf. is sufticient to raise the wavelength
out of the short-wave spectrum; and then
all recnrvent hums and heterodynes disap-
pear and cause no further trouble.

This is something that the regnlar Scrvice
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Man and professional set builder will do
well to keep in mind on his short-wave re-
ceivers when tronble of this kind makes its
appearance, as it almost always will. The
correcled eirenit arrangement is also shown
with the by-pass condenser (Fig. 2).

And so we can sce that it is not only in

the big things that short-wave radio is
progressing. Many of the most important

developments in this ficld arve seemingly
little details. unobtrusively aceomplished in
the great and small laboratorics of  the
world by painstaking labor and tedious re-
scarch. Thus it has been with the quick de-
velopment ot the short waves from the play
thing of amatenr experimenters—to whom

RADIO-CRAFT

a large portion of the final results must be
aceredited—to many systems of communiea-
tion and control which promise to bring
every spot on carth within ealling distance,

(In the April issue of Rapio-Crarvr, Mr.
Cockaday will eontinue his deseription of
the newest developments in short-wave radio
reception  and  transmission, with special
reference lo transatlantic  eommumication,
both point to point  correspondence  and
hroadeasting, which is making it possible to
hear Furepean programs in this country.
Ie will deal also with the remarkable ex-
tension of radio facilitics in aviation, one
of fhe most striking developments of the
past vear—Idifor.)

Short-Wave Transmitter Desigh

(Continued from puge +19)

filter, and gives excellent results it properly
operated.  The solution, once the plates have
heen formed, will last for several months.
The distilled water is decomposed by chienn
ical action and evaporates: so that the water
must be replenished. The evaporation may
e greally reduced by the use of a thin
filnr of some heavy oil on the surface ot the
solntion.  Ordinary aninal or vegetable oils
are “emulsified™ by horax and will not serve:
parafine oil is good.

Rectifier leads shiould not be run uese the
transmittier; all sorts of peculiar frequencies
are set up in a sparking reetitier and these
often “modulate” the transmitted frequeney,
giving a very Dbroad signal.  These fre-
quencies, also, may find their way inte the
A.C lines and cause trouble in general.
Rectitiers will often spark when working in
spite of all one can doj placing the reetitier
in o well-shielded ease containing the filter
will eliminate this trouble. The shield should
he grounded. Ordinary wire netting used as
a shield reduwces the interference greatly, It
should be remewmbered, however, that spavk-
ing is no sign lhat a veetifier is operating
propeely: and, for best results, nse enough
jnrs so that the voltage across each jar does
nt exceed about thivty.

There are two connections for rectifiers
i conmon use; these are shown in Figs. 5
and 6. The bridge system, shown in Fig, 6,
regiires no tap on the transformer and is
the more convenient of the two.

When a rectifier is new it offers very litlle
resistance to the passage of current and so,
when first conneeted, it may cause the frans-
former to heat. "Phe prineiey transtormer
current should be cunt down to a low value
by using a ballast resistance, such as a jar
of salt water, connecled in series with the
line.  As the rectifier forms, the distance
between the eleetrodes in the salt solution
may he reduced and finally the jar wmay he
removed. Use a large jar with plenty of the
solution, aud see o it that the transformier
is not heating.

Haperiments indieate tha! chemical recli-
fiers fuil to function wchen the solution he-
cames heated; conscquently plenty of plate
surface shonld he allowed for a given eur-
rent. ‘The following table gives convenient
data, which may be used in rectifier design.
For intermediate vollages and currents, use
intermediate values:

RECTIFIER DATA

Aluwminum Total jars
Plate and lead (Nridye
voltage plale arens conneclion
350 11, sq. in. 24
500 e F b2
750 8 = a8
1000 3 “ Go

These valnes allow plenty of snrface for
overloads.  One may, of course, originally
design the jars so that any voltage up o
1000 may be nsed by adding the required
ntnber of jars.

Filtering the Plate Supply

All sorts of fillers are suitabley; bt a
syvstemt which works well comprises a large
chole, in series with the positive side of the
transmitter input, and a condenser connecied
direetly across the plate supply on either
side of this ehoke. Ford coil secondaries will
serve, but their resistance is high: two or
three of thein connected in parallel will give
good vesults, The coil vibrators should he
serewed down, and the primavies left uneon-
neeted.  I'he condensers, of course, must
withstand the plate potential and, the. larger
their capacity, the hetter.

For gencral nse, an arrangement which
will give satisfactory results is shown in
Fig. 7. With the known plate voltage (as
given by the manufacturer) that is to he
used, find the number of jars and plate area
from the accompanying table, and construet
the rectifier.  (Notice that it is necessary to
have the number of jars divisible by four;
so they may be conveniently areanged in
the bLridgpe.)  Arrange the jars in a bex,
whieh may he shielded, as deseribed, allow-
ing room for the filter; the capacity of the
condensers will depend upon the number
available.  Use commuereial borax, and put
cnongh in the distiled water se that some
remains at the boftem; that is, make a
saturafed solution.  Pour in the clear solu-
tion and “forn” the rectifier as deseribed;
a “forming™ eircuit is shown in Fig. 8. ‘I'he
power may now bhe connected to the oseil-
lator, the positive lead going to the plate.

An cfficient oscillator of constant fre-
queney, a well-rectified, well-filtered, plate
supply, and a good antenna system, allow
one ta enjov Amatenr Radie.
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Read what engineers have
to say about Rider’s
“Trouble Shooter’s

Manual”
&

RADIO CORPORATION
PENNSYLVANIA

331 Fourth Avenue
Pittsburgh, Pa,

August 23, 1929.

OF

Radio Treatise Co.,
1440 Broadway, New York City,
Gentlemen:

We have received John F. Rider's “Trouble
Shooter’s Manual” which our instructors, who
are Westinghouse Electric and Manufacturing
Company and Radio Corporation of America
engineers, recommend highly and say that all
of our radiotrician students should have a
copy.

Very truly yours, )
Radio Corporation of Pennsylvania,
(Signed) W, R. Jones,
Business Manager.

Is «a higher recommendation
possible?  You too, if you are
interested in radio and radio

" 3 " y
serviee will find Rider’s

‘“TROUBLE SHOOTER'S
MANUAL"

of infinite value. Wiring dia-
grams of more than 200 models
of radio rcecivers . . . Trouble
Shooting information . . . How
toe find the trouble . . . The pos-
sible troubles and symptoms in
radio frequency amplifiers—de-
tectors—audio frequency ampli-
fiers — A eliminators — B elimi-
nators—a wealth of vital money-
making information . . . THE
BOOK WILIL. BE WORTH
HUNDREDS OF DOLLARS
TO YOU . . . 22 chapters of
vital information—the kind of
dope you nced in your service
business . ..

Wiring Diagrams of These
Commercial Receivers

Radio Corp. of Amer. Federal
Atwater-Kent Crosley
Zenith Majestic
Fada Stromberg-Carlson
Stewart-Warner Grebe
Philco Freshman
Freed-Eisemann Kolster
All-American Day-Fan
Colonial Workrite
Amrad Sparton
DeForest Ware
Garod Kennedy
Operadio Sleeper
Magnavox Grimes

240 PAGES 8v.” x 11", BLACK STURDITE

BINDING

RADIO TREATISE CO.
1440 Broadway, New York City

Send No Money

RADIO TREATISE CO..
1340 Broadway, New York City.

Send e ol I Itlder ““Tronhle Shoeoter”
Manual™ and 1 will pay postivan $3.50 plus a  few
cents for postage on dollvery 1t 1s understood that
It [ do unot find rthe hook satisfactory after 10-day
examination. and the book {5 relurned in good condl-
tHon, wy money will he refunded.

Name .
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Locating Hum

(Conlivued [rom poge 112)

A large lenkage enrrvenk causes rapid de-

teriovation of the comdenser and rnins the
operating  efliciency.  Now, in conneetion

wilh this action, we minst stale that o cerlain
form of satistactory operation is sceured ot
the starl, even thongh the value of leakage
crrrent is grenter than novnal. However,
as the peviod of usage lengthens the detri-
mental effeet of the leakage current nuni
fests ilselt and the unit beeomes untit for
further nse. This eapluins the reason for
unsatisfuclory performanee nfier
of With respect to this period of
operation, close will note thal
the percentage of huny as diseerned by th

time.
observer

cary inercases gradnally ontil it becomes
decidedly anmnaying.,

It is possible fhat the oo is net due Lo
defective vectifving clement or o defeetiv
filler coirdenser.  Instead, it niay be dioe
Lo nn open in the cireuil connectinns belween
the filter condensers and the renmainder
the cireuit. Anoopen in the rectifving ol
ment ovin the cirenit between the reetitving
clement and the filley chokes, or at somne
peint carveving D.C, would be evidenced by
failure of the complete unit; since the path
of the DL, current and vollage would be
apen. We have experienced failure of filter
condensers more frequenty Tthan an open in
the cirenit of o defective rectifving clement.

Tuo determine if the hom is in the =A™
climinator, it is necessary to replace th
eliminator with storage battery. 11 the
hinn dizsappears with the battery supply, the
hum is in the climinator. Replacement is the
only rewmedy.

of

The Cooperative
Laboratory

(Continued from pege 15%)

Auntomatic Coupling Systems

Other

wiay
almost

Nnong
svslems known

arrangenments, too, have fonmd their
into commercial prodoction and then
s promplly  disappeared  again,
were  the variahle-coupling
the teunes of sonie of the
nen who o sponsored  them Some of
will recognize the names of Lord, and of
the King v the Karas “Equaanatic” Some

these

yvou

of the early Zenith reccivers ciploved o
viviable coupling svstem: and une of the
rather recent Hammerlund-Roberts civenits

similar idea. The variable coupling
was psually obtained by o mechanienl con-
traption appended to the rotor shatt o the
condenser; so that the primary was brought
into closer relationship with the secondary
coil at the long wavelengths. When  the

nlilizes

| ganged taning condenser beciune . necessily,

the mechanies of a variatde conupling hecine
too complicated qd eostly. 1t foll by the
wivside.

I would not De fair to pass trom this sub-
Jeet without mientioning the so-called Lottin-
White eirenit, desipmed to accomplish equat
LT anaplitication over the broadeast band.
The essentials of this are shown in ig. 73
it s apparent thatl it comprises o combina-
tion of indnetive and enpacitative eonpling
wherein the deticiency in gain on the long
waves, due o inductive conpling,
hy gain in eoupling at the long waves

I

a period |

is offset |
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through the condensers C. Some of the first
attenpts to connnmercialize this did not meet
with overwhelming sueeess; but the idea
looks good, and we should see move of this
in the future.

Now, all of this has been leading np to
something.  These articles of rvescareh are
never  compiled  with only  an  historical
moltive; records of pasl performance are
extremely necessary, to indicate an intelli
vent procedure for the tuture. The cirenit
which we wish to propond was firsl nsed
in a variation of the Liverse Duplex {dis-
closed in QST Magazine soine time ago)

RADIO-CRAFT

but, until now, has never been worked out
to apply te a straight radio-frequency cir-
cuit.

This idea produces ahuost equal 1T,
atplification at remarkable selectivity: it
is u circeil wherein the gain on long waves
is obtained hy auntomatie regeneration, ob-
tuined throngh a simple electrical dilter.
There is nothing eomplicated abont it 'I'he
hare clements are shown in Fig. 8: for the
time being, we have chosen to call this the
“Filter Feed-haek™ eirenit.

The neat issue of Lamo-Crarr will give
wore information on this inferesting eircnit.

L

£ ' "sf"

DETECTOR

f N T -|
GRIMES "FILTER 10000 OHMS
GROUND FEED-BACK CIRCUIT J ‘EE’ 2“,;‘6':5;“ RESISTANCE
Fig. 8
Here e have the drcuit proponaded by Mr. Grumes, which equalizes the amplificatian by regenerative
feed-back throngh the capuctty, resistance and inductance shoicn.  Details of its operation will b

given next month.

Reception with a Radiovisor

(Continued from page 451)

tiar with the problens of working weak and
tacding short-wave signals.

A recviver with a seasitivity of 100 inie-
rovolts per meler - will probably  he more
salisfactory thim one of grealer sensitivity,
Leenuse of its lowered susceptibility to in-
dnetive interference. 'T'o those not faumiliar
with eomparative sensitivities as expressed
in termus of microvolts per meter, it may be
explained  that the present-day broadeast
veeciver wilh sereen-grid tubes has a sensi-
tivity of about 10 microvolts per mcter, or

ten times that recommended for the radio-
vision receiver.
(In fact, some of the latest radio sels

achicve a “sensitivity™ of 1 microvolt: or
100 times the pick-up recommended for good
picture rveceplion—#~ditor.)

Another source of poor results with radio-
vision may be traced to the aundio suplifier
output.  Fxperimenters have been working
with the "T1A power tube: vet we have found
that the ontput of such a tnbe, numety, 0.5-
walt, is insuflicient to operate properly the
usttal neon lamp. The 45 type power tube
is essential.

e nsual neon Lamp requires 1.5 watls
of wundistorted input for good response
The voltage of the output eireuit should be
around 200 volts D.C.; the A.C. signal
abent 50 volts RS, on the neon Lamp
pl'(lp(‘l'.

Scanning Disc Faults

The scanning dise is another source of
poor results.  Most of the seanning discs
now  available are inaceurate: that is te
say. the holes arve badly loeated, so thal they
fail to weave a satistactory pattern of hori-
zonfal, closely packed, [uminons lines. Many
of the dises are not mechanically true and
therefore, wobble, causing  further cistor-
tion of the image. A scanning dise or drun
shenld he made with watchmaker’s precision.

The holes mst be laid out on an “‘engine

lathe”
been

The inexpensive dises, which have
wailahle on the market in the past,
ire Lardly satisfictory for good radiovision
pictures.  The advanced experimenters have
even gone to the extrene of having their
dises made in Switzerland, by skilled machin-
ists accustomed to precision work.

The accuraey of a scanning dise can be
reacdily: ehecked. 11 the neon Lnap is fed
with unmodnlated or pure D.C (such as that
from  batteries) and e dise is rotated.
there should appear a more or less solicd
and glowing pattern.  If Waek streaks np-
pear, it is  certain that  there  are
inacenrately-placed heles in the disc.

Maintaining Synchronism

Another souree of poor results is the driv-
ing inotor.  Obviously, to weave o salistac-
tory pattern, the scanning dise’s speed st
correspond to that of the fransmitter. It
inust be in step. or in perfeet synehronism.
For the present, the simple expedient of
“synchronous™ motors,” eperating on the
smme A.C. power system, is depended upon
to Keep reeciving and transmitting scauning
svsiems in step,

liven with a synchronons motor and the
same power systew, it is often necessary to
“frame the picture” in the vertical and
horizontal phimes. The vertical or up-and-
down framing, neecssary when portions of
two pictures appear one ahove the other, is
aceomplished by snapping the motor switch

one or more times.  The horizontal, or left-
to-right  framing, is achieved by shifting
the neon Luup's cover, or the motor frame,

to alter its relationship to the scanning disc
or <drum.

Where the recciver is (a) on a different
power system than the fransmitter, or (b)
must be operated on direel enrrent, or (¢)
with a battery motor, it becomes necessary
to employ electrical or wechanical svnehron-
izing neans, manually operated, .\ vurinble-
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speed medor wilh variable-specd control and
push-budton aceclevator (shovt-cireniting

series resistanee in the imetor’s supply line),
or again a friction deive thatl cim he moved
away fram the center shafl ot the e

i hurning seanning dise, miay e resorted to,

The meon Ionp is a0 further sonree of
failnre,  Many poor nean Lanps which cither
fail 1o glow nniferaly aver theie entiee plit
surfin g, o are ousensitive to curvenl changes
or mo-tulation, have appeared on the market,

What Are the Tests for “Detail”?
With the foregoing considerations noted,
the guestion avises what constitotes gomd
Asin hreoal-
eastig, il i ditlienlt to diseuss cotparative

television voception? soninul
wevils in the wheonee of guontitulive stoud-
ereds,

In our Jenkins transaission and reception
Lestse we hive cevtain standard photographic
filtns, in whieh the reproduelion of various
details serves as o gange of the degree of
fidaaity we ohtain with different apparatus
ol

Thus, in one *Big Figlt™ silhouctte filin

trcangenents,

frequently broadeast, we waleh for the vopes |

of the ving,  Tf these vopes appear, we are
satisfied with the details oven with a rela

tively poor veceiver and  radiovisor,  the
ordinary figitres show up well, Interterence
appeears as clonds in the backgronnd, A

fanlty scanning dise or drum shows up as a
streaky piclinre,

I eur half-tane pictures, such as a close-
up of he iman face, even o poor receiver
and radiovisor will give a tair ondline of
the face amd will depict the hair: it trans
missionr and  reception are good, the eve-
brows, eves and movth can he made o,
If conditions arve ideel, the month and even
the detadl of the teelh ave represented,

Great stress has been Taid on pictures af
smwoke issning from a man's mouth or fran
a lighted cigarelle, Smuoke, as a mintter of

I fact, televises well: so that this feature is

| QC¢TOSS

|

no indicadion of good  radiovision  results
Also, wmoving obijects are popularly looked
upon as dilficult to reproduce; whereas the
opposile is true in practice, .\ s oljeet
beecnwes  conspicnons and  separates itself
itself from the background only when it
begins to move, Tt s the still objecls that
usuakly lack detail,

In vur lnharatory work, we luave developed
a “cane design,” made up of a number of
stripes whicl Liper 1o a0 peint at the top
(Fig. 1), By scanning such a design from
the base to the apex, it becomes possible to
test the frequeney ent-oft of the transitter
and receiver, At fivst, we o conld go oonly
ahont half way up the cone; when the lines
would simply he solid hlack from that peint
up to the apex, Today, we gao nearly up
to the apex. with the smalt remaining por-
tion in solid black.

MARCONIS ANNIVIERSARY

N December 12, the twentyv-cighth anni-
versary of his first radio reception
the  Atlantic, Senalore Guglicline
Marconi hroadeast a deseription of his ex-
pevience  through  the  shovt-wave  station
GASW  (which is in the Marconi works at
Chelmsford, England) for the henefit nf
Amierican listeners. The address was picked
up by many short-wave listeners direct; as
well as rehroadeast by stations for the regu-
Far broadeast andiense,

O
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The Inventor and Ris Patent

(Continned fram poge 151)

The following dates were copied  from
five patents selected at randmn from the
issue of the yvear 27

Alow:inee

Filing Date Date Finwe

Moy 0, 1922 Apre 5, 1827 Fars 1o,

Apr. 7, 1922 sane 3 0]

Aung, 3, 1922 s t 8

el 18, 1921 siane G 2

Feh, 15, 1926 sine 1 2
Total 20 23
Averupe + 4.4

The average arrived al in this way, in

round numbers 4 years 5 months, closely
approsinitfes  Senator King's  average, 4
years 6 months,

The variation in the “prosceution times™
of different patents is indieated by the dit-
ferent periods tfor the foregoing examples.

The average time of prosceution changes
and, in general, increases from year to year.
Aramnd 1927 the thme of proscention prob-
ably was Jongey than any prior time in the
histary of the Patent Oftice. Early in that
vear, a drastic step was taken to reduce
the period by cutting the permissible time
for responding to an Office action from 1
vear to 6 months,

1What i the probabitity that « patent will
be obtaived afier it has been applied for?

The answer to this question is decidedly
an approximation, The report for tat one
vear has been investigated, 19255 this con-
tains a list of applications and patents
granted on thuse applications from the year
1810, A rough appreximation shows that
at no tie has the ratio of patents granted
to applications filed been greater than 5%
or less than 41+%. In general, the ratio does
not greatly vary from 3007 3 the probability
that a patent wili be obtained after it has
been applivd for is “fifty-fifty.”  In other
words, of two applications filed. one will
mature into a patent.

tn genepal, whal iz pateatulde’

The Revised U, S, Statutes instruet the
Patenl Ottice that  arts, machines, manu-
tactures and compositions of matter are
patentable,  One rany eall  these “contri-
vances”, if he so wishes; or one may ealt

them “eonceptions  emanating  from the
minel” Maost people prefer to call then

“inventions,”

One prereguisite st first e present be-
tore one of these inventions is patentable—
newnesz ur novelty.

What is an invenlion?

This question may be revised to reads
“What kinds of physieal ohjects and proe-
esses mav he called inventions ™

s an invention *F Qs something practie-
ahlv utilizable in an industrial oart **2
(Ltoherts on Patentability of Inventions and
Interpretation of Patents, V. 1, p. 3)

“An fimvention  consists of an integral
group of cooperant instrumentalitios, cach
af which perforis one or more functions
which unite with functions performed by all
the other cooperants to praduce conjointly
an indugtrially wlilizable resultant ;7
(Robherts, Vo1, po 249)

All of whielt leads, more or less, to the
definition that an invention is a eombination

of fnxtrimentalities or clements, A step in
aaethods o chensieal in o componnd, i lever
in a4 machine, or a Jens i eamern

are instrummentalities,

these

A mere
weat of pencils, is not o combination ad
cannot be aade the subjeet of a0 patent
under ordinary cirenmslanees.  However, a
peneil with a lead-feeding weans on it nny
be o combination, and may be nide the
subject of a patent.

aggregation, suel as an assort-

mnet hove copnercial enlue,

The industrial  connotation  of  patents
shonld not be omittedd. While not neees-
sarily intended for consimption by indus-
try an invention should  be utilizahle by
industry. ‘Fhat is, an invention should have
sore conmnereial - significanee;  anadorned
scientifie discoveries cannot be made  the
subject matter af a patent. (An aptional
definition  of invention is that il is the
proper subjeet matter of a patent.)

Is o maodel required?

The answer is “No:™ but this should be
qualificd hy the statement that varely, the
Patent Oflice does eall for a maodel

Haow long does a putenl yun?

The statutory period is 17 years,

Cun it be reneiced al the eml of that
time?

At the end of 17 years the patent monop-
oly has expired, and the invention helongs to
the public,  As a rule, no extension of time
is permitted.  Mxtensions which, under cer-
tain circnmstanees, are granted to Workd
War Veterans form the anly exeeption to
the rule.

Whet is o patenl?

“\ patent is the grant by the government
of a seventeen-veor right to exelude others
from making, nsing or selling anything which
the courts may hold to he within the pur-
view of any one of such elains of the patent
as may he held to bhe valid™  (Toar,
Patents, p. 11)

How wany padents ave there in the Patent
Office?

U, s Patent Nwnber 1L,712,098 is listed
in the Official Gazette of the 17, S, Patent
Office, Mayv 7, 1920, In addition to 1. 8.
Patents, the Patent Office has a vast mun-
her of foreign patents; 2000000 is o con-
servative fignre,

How many applivations for palenls are
Jiled in one pear, in the Patenl Office?

During the fiscal year cuded June 30,
1927, the applieations for patents, reissues,
and designs totalled 84,360, (Annnal Re-
pert of the Conmissioner of Patents, 1927,
P 7). The business of the Patent Ottice,
together with the business of the industries
of the country, is on the increase,

Haw wmany applicedions wre powe before
the Pateat Office awaiting aclion?

95,000 (Senator King m the Waslhinmnton
Post, Apr, 22, 1920)

Hwvio wmneh ypuce iy vequived to hold oll
the patents in the Patent Office?

A hundvad and twenty miles of shelving,

Does  dmericnn indugtry depend upon
putents?

The New York Times has estimated that
nine-tenths of Awerican industey has sprung
from patents,

Inventions
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in a school with a reputa-
tion for graduating
competent men
Dormitory - Laboratory -
Workshop

Subjeets Taught

NatLiation Commerelal Radlo

HRadin Serviee  Radfo Broadeast

Latworaory Vitapinne - SMavietone
Raclo Mathematics

Write for further informuation

COMMERCIAL
RADIO INSTITUTE

38 W.BIDDLE ST. m BALTIMORE, MD.




NEW

IFMARCK

HOTEL

RANDOLPH AT LA SALLE
YOUR VISIT
TO CHICAGO

Will be a pleasant memory if
you select the right hotel. The
New Bismarck welcomes you to
a hostelry where good food,
superior service and cheerful
comfort await you.

Easily accessible to all the high
spots of the city.
Rooms, $2.50 and up—
With Bath, $3.50 and up

CHICAGO

PATENTS

Protect Your Ideas

Write for Instructions,

free on request - - or -

send drawing or model

for preliminary exami-

nation of Patent Office [
records i

Promptness Assured with
Best Results

Carl Miller '

PATENT ATTORNEY

Former Member Examining Corps,
| U. S. Pateut Office [
| 265 MeGILL Duilding. Washington, D. C,

SONG WRITERS!

Substantial Advance Rovalties
| are pail on work found acceptable for pub-
lication. Ar one wishing to write etther
the words o7 «nusie for songs May submie
wark for free examination and advice,
Pastexperience Unrecesrary, Newdemnml
created by '"Talking Piciures'. fully de-
seribed in our free book. Write for it
Today—Newcomer A< sociates
751 FEarle Luilding, New York, N, Y.

When -it comes to making sick radios well,
or good radies better just

mrin LAROSTATS 222

Purpose |
For literature, write CLAROSTAT Mig. Co.
295 N. 6th St., Brooklvn, N. Y. ‘

RADIO-CRAFT

Service Man’s Forum

(Continved from page V36)

when the snrge comes have him put o milli-
ammeter in the plate cirenit, and wateh the
meter when the filment switch is opened.
A six-ohm rheostat will replace the switeh
nicely, and eliminate burn-outs if we mateh
the resistanee of the transformer primary
with the plate resistance of the tube.

As 1 have not made enongh meney at
radio servicing to be intimately acgnainted
with the Florida statie, however, it may he
I can sell My, Merwin enongh rheostats to

March, 1930

Radio-Craft Kinks

(Coutinued frem page 160)
house, which clitninated outside pick-up, is
shown in Fig. 4. For maxinnnn efticiency
amd where space permits, a morve elaborate
connterpoise system can be adopted as illns
trated in Fig. 5.

USING THE RROKEN RULE
By E. E. Youngkin
AL.\I()S'I‘ cevery workman has around his
shop o “collapsible™ rule that has seen

better davs.  [n Fig. 8 is shown a double

pay him a visit in the near future. scelion of such a rule, fastened to the end
S. M. q\”v.-.._ and lid of o eabinet lo hold the lid open. A
41 Benedict Av metal angle is nscd to pivot one end of the
Valiey Stream, 1. 1., .\, }'_ rule-section to the hinged lid.
USING RADIO IN SALES PROMOTION,  CTHE FUNDAMENTALS OF RADIO, by

by Edgar H. Velix. MeGraw-1111 Book
Co., New York, 53,7 x 97, illustrated, xii,
386 pages. Price %5.00.
This velume, the first to deal
systematically and thoroughly. is a landmark. The
advertiser who is venturing into field unknow
to him is indeed fortunate to find such a guide.

with its subject

At this time. when the uses of lroadeasting, to
reach the listener more intimately than ¢an any
other form of general salesmanship. are heing

creasingly appreciated—anid the uecessity of profit-
able advertising appropriations to maintain the high
guality of pregrams demanded hy the listener is
also startlingly apparent—Mr. Felis’s Look is worthy
of reading by lnsiness men and students, cven
outside of the professional field of hroadcast ad-
vertising.  The radie engineer. designing a com-
mereial receiver, will o well to heed the facts
which are here presented,

While the stvle is popular. and the anthor has
borne in mind that his most imporiant message
i< to the busiuess man upfamiliar with radio techni-
calities. his presentation of the bhasic physical facts
of radio hreadcasting is clear and Ineid.  The limi
tations. as well as the advantages of lroadeast ad-
vertising and publiciry. are frankly discussed;: and
no executive controlling an advertising appropria-

tion. local or nalional. could read the hook without
prefit.
The anther deals with his sulject impartially:

“Since commercial hroadeasting is still in a forma-
tive stage. these questious cannot he answered with
the definite finality te which the advertising pro-
fession is accustomed.” Yet whatever had been
definitely learned. when the author wrote. has heen
sct forth here. It is to be hoped that either a later
elition, or a cempaiion work. may set forth the
later ddevelopments i Lusiness which, as are all
things connected with radie. is still in a stage
of rapid evolution. (r. D. W.)

-the

1L R Ramsey, Phi).
sty Iuhllshnw Co., Bloomington, Indiana:
6" x 97, A, 376 pages, 02 dingrams and
Hlustrations.  Price $3.50, postpaid.

Ifublished by Ram-

Dr. Ramsey. who is professor of physics at In-
diana University and anthor of a previous manual,

rpevimental Rad has prepared what is. pri
marily, an elementary texthook for cellege students,
dealing with the. principles of electvicity, amnd es-
pecially of alternating cnrrent, as they are applied
1o tadio.  While the fundamental characteristics of
important circuits, from the earliest davs to
those of this year, are described. the details of
the “hook-ups™ are not explained at length.  The
purpose of the hook is simply to give the student
a thorough grounding in first principles.

“Although 1 lave endeaveored to give a non-
mathematical treatment of the subject. some cal-
culus has Leen intraduced in a few scctious,” says
the author; and. since non-mathematieal treat-
ment of radio theory is almost contrigliction in
terms, what he means is that practically all his
formulas should le comprehensible by a student
with a good high school kuowledge of algebra and
trigonometry.  The work is, in fact. much sim-
plified, in comparisou with the average texthook
m radio principles; and it is illnminated in many
places by simple comparisons avhieh make the
auther’s statements more readily grasped. A cer-
tain dry homor lends point to many of his ohser-
vations.

The book will le readily nnderstood by many
radio students whe have uet the preliminary train-
ing to read books which demand for their compre-
heusion a higher degree of engineering prepara-
tion. It might have Leen made slightly more at-
tractive by more careful proofreading. {(c. ». M.)

Short-Wave Stations of the World

(Coutinned from page 453)

Rilo-
eveles
3.250—w9XL,
-WCIK.
5 3.142-7,
3 121—W00, Deal,
1088 WIOXZ Alrpl-me Television.

Chicago,
_Detralt.

L
Mieh,

-

(Police Depl.)

B076—wWIXL, Chicago. Tl
3000~ ... Motala, Sweden, 11:30 a.ln.-noon, 4.
10 p.m.
1o 105,23 meters -2,8350 10 2.950 ke, Television.
—W3IXK, Silver =prings, Md, 8 to & poo
exrept  Sunday: WPY, Allwood, N, T
W2XR. New York. N. Y.—w3XL, Totnd
Rrook, X, J
1014 2,8i0--GWF, [D'erth, Australla
105.3 to 109.1 meters—2,750 to 2.850 ke. Television.
—W2XBA, Newark. XN, J.. ‘Tues. and Fri.
12 10 | am w2XCL. ].)»oklah N, Wz
WEXAU, I'Itl-thurgh . WwWIXB,
Somervlile. Ma W7X A0, 'Inrll.md. Ure. ;
~-WIX AP, Chicago. 111
—t\.vVZXCR. Jersey Clty, N. J.  8:153 gnd
9 nhon
109.1 to 113.1 meters—2.650 toe 2.750 ke, Television—
WIXR. (hicago. IIL
10,2 2.722_Aircralt.
1212  2.416—Spartle, Wash.. Pallee and Flre Dents
1251 ?.398——\y9§L. Chicago. IlL;—W2XCU, Amnbere.

Wil
Meters cyele
Aireraft,

290 Y OxZ. Airplane Television.
136.4 to H A 2100 o 2,200 ke,  Television.
BXAU, Plttshurgh, Ta. ,—WIXB, Son-

erville. Mase - -W2XCW, Schenectaly,
NV, -WIXAU, 1i0-t0
142.9 to 130 mcrer- 2000 1o
w2XCL, Lruoklm. N, Y.
]|I 9 to 10 pm;
1 —W2XBS, New b}
l‘ lines deen. 72 whie, 1“00 R MY
WIXAE, Spelngtielit. Mass. - WEBXAU,
Pitshnreh, o, WEXAM, Lns Angeles:
‘W2XB8U, '(‘!'I‘ N H K,
I'onnd  Itrook, N —W3IXK, \\nslllm!-
ton, . © Dally utcpl Snn f to
n —WPY, Allwood. N. 1 —WIOXU
Alrplane.
2.000-1 715 -Amateur TelePhony
~1WKDU Clneinnatl. Ohio. (l'nll“l‘ Trept.)
WKDX, New York. N. Y. {lollce Dept.»
WIXAL, (hleago, 1. (WMAC) and Air.
craft Television.
—W2XCU. Wired Radle. Ampere, N, T
:vf?‘XCD ln-luu-ﬂ Kadia Co., Fassaic, N, L.
b .3
IR7.0 1.5 “WKDT, Mich. (Fire Dept.)
(Standard 'l‘olctlslon 48 lues, 900 R.DI.DL)

Television.
Mon.. Wed
Clilcago.

frime

— it

T4
1,
1.
1.

A

19.0-174.8
i5.2 a2
8.1 68 -
36.6 1,003
0 160

187, 1.

Detrolt.
stanning,
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Radio-Craft (nformation Bureau

CCandinntes

capacity of a4 ‘99 is 4.2 nanf..
mmf, between grid and plae of

mrideplate
as against the 9.8
the 01\ tubxe.

Inter.clectrode capacity plas~ a large part in the
perfarnimee of  snperlicteradynes,  particularly  the
25" A change in grid-flament or platedfilament
cajacity changes the tuning of the input aud ontput
cirenits of any tulwe; and an incerease i grid-plate
capaeity  eanses  inereased deal-hack, resalting in
strong regeneration and  perhaps oseillation.

The emtput of the '01A as an oscillator exceads
that of the 99 wd, when it is usal in this “second-
lcowonic super.” the rosnlt is aninereasod output at
e fandame ntal and hermonic irequencies, ciusing
“hatcrody ne whistles™  that never resafve into a
stalion program,

() Wkl it be pricticable to introdnee a stage
of tned 1,1 ahead of the ingmt of this ety pre-
ferably in a0 sepavite amit, for  the purpose of
mimmizing some of the ntnerons harnonics which
rewder reception of many distant station~ difficult
or impossible? 1 am ovsing o g emtside antenia,
indnetively conpled 1o the lonp.

(N) There e several wass v whicl this exe
cellent and comvenient it may e applicd to the
“Reuliola 257

The circuit shown in these
is most easily amade asoan RO unit coupled ine
ductively  ta the and eapaeitatively 1o the
loop, aml shiellod o< indicated by dotted line.  The
lead from O3 i~ 1t e elipped to the gri! side of
the loop aerial.  L1-L2 is a standad “antemna
coupler.”  with it~ sccondary  taned by €1, which
wst have the correet eapacity for the partienlar
make of coil v~d. (The "luning curve” will ot
exactly follow that of the 237 unless the con-
stants of the cail amlb comdenser combination exactly
mateh those of the tuning system of the reeciver.)
C2 is lamf.; ¢35, 0oulmf,; R, a suitable filament
ballast for the tuhe V1 Ch, a standard RF. choke
coil.  The last may he mde by scramble-winding
500 turn~ of No. 30 to 3o insulated wire on a
spool  Jiein, u diameter, mnd grooved  Jein, wide
and tyein, deeps or fullow the directions, given iu
aiswer to (. 38 in the Information Borcan of the
Limary, 1939, issue of Raprioe-Cuant Magazine,

column~ as Fig, 49A

hrom pa

hod)

b Fige Ayl oo
rricnged to canphin
woinduetively eoupleed
if desired), C2) O3 aml
Toap, insteadd of  baing
is now connectod to the
which i~ mductively  couplol @
the ontput RUF, transfarmer.
of the last i~ conncorel te
at alie regular loog,

Clomy e
)

capacity, L2 may

sercen grid tule V1ods shown
the  loop pich-up Cwhich iy
te the aerial, as at present,
4 are T-mf. each, The
hicetol ta the roeciver,
input of V1o the ompnt of
the 257 thwough
The ~ccomdary L2
recciver in place

the

~LED condenser of
made by winding apprroxi.
nteds T e of 0 Noe 28 DO wire on o
200 tube; the oxact aptimum ammber of turns
Tetng detarmines by osperimant 1.1 consist~ of
50 turns of the saome wive, womnd over the flaneng
and of L2000 Shielling i« <lown o doired hoes, I
a dlaevalt uscd for the A7 supply of
VE oonly o fixed reesistor of 10 ahms (RE) and
another of 3 «hms (R2) will e needad, O oa sixe
vt supply w0 vesistor of dont 12 olis will he
necded e N

) Can a loep oi
SRadioly 232
(A) N ~aisfactary loop
e made by winding 12
12 x 24 inches, spacing

Craftsmen’s Letters

Continred from paye 461)

aml3sani,

e i

e Lo tape e neale for

the
for

turns uf
the turns

this roeviver may
wite on a frame
alut 1-in,

naticcable on the shart waves; beenunse it’is involved
with the confusion of tongnes that we liase had
stuee 1he days of Bulel, The lotters of the alphabet
are pronotced dilfferantly i different languages;
o that the natnval didicuhy of distinguishing a call
trom a distant ~lation is mrgravated.  This was
shown by the frantic endeavors of our readers to
catelr the call letter< of XD\, llowever, while
lio has timdanbtedly inereased the vogue of Eng-
lisli throughout the world, it woull Le a little too
miuch o oxpeet stations in non-Engli-h  speaking
conntries to make wdl thdir ammonneements for anr
betwe tite— L fitor.)

Radio-Craft’s Opportunity Column

O ke this magazine of additional benefit ta

Scrvice M, Ranio-Ckarr has iustituted a new
teature, of wlich advantage may  he Liken, drec
of chavge, hy any Seiviee Mun whe has enrolled
hims~cdf in the NaTios e Lo or Ramo Serviar
Mex (by filling ont in jull the Blapk which is
printed in every ssue of this magazine). We will
print short uotices of 1he sime nattire s those
which follow: .l wiil forward to the writer of

any of them the roplivs which miy he addressed to
bim (b the nomber givan) in care ol Rango-t garr,

We must reserve the right o condense all lete
ters into thair most cssential slowails; awml we urge
all our correspondants who nse this service tn he
as concise, though thorongh, as they woukl he in
the compositivn of a  paid  advertisamont which
would cost them ~everal dottars,

Sepvice  Men scehing oaployment shoald
at the beginning, the important details which

mive,
an

employer will tiest ask; o anyeone wifcring ¢
ploymnt to & Service  Maa should e eoally
specific.

It i< desiralde that refercieds he given inoall
letters secking employnuent. ete.—not for pnblica-
tion, but in order that Ramo-Cka o nay  verify
the statemonts made, if regnested 10 da so, by
partics mterested i rophying to the awdvertisamont,

We cannat pmbhish wuder this hemding any ad
vertising of 1 commercigl natnre—for the =ale of
goorls, or wstruction, ote,; or lor gn uuplnnmm
agency,  We cnmot publish offers of general serv-
icing for the pnblie, or general represontation of

a mammfaeturer in a district. For the former, local
advertising mediums are availale, and as to the
latter, a manufacturor requesting such iufornation
will b given it dditeetly from the files of 1he
NaTionaAn  Lisr oor Ravmio Service Mry, An
nouncements  secking or offering regular employ-
ment, however, will he acceptad under the couds
tions  statel above.

The writers of any of these reguests may b
addressal as  Opportumity - No aui (nmmber
pivenn Wlow), in care of Ramo-Crarr, 98 I'ark

Place, New York City.
(Oppurtunity 11) - Serviee Man, five years' radin
experience, enginecring student, secks positian with

namifacturer to obtain
line, with view to
work.  Age 23, (N,

thorangh  fawiliarity  with
position in charve oi scrvice

J. suburb of New York.)

(Opportunity 12)  Service Maun wishes position
with  wannfacturer  atfording  advancenont,  tas
ciar and testing equipment. Marrvied,  (lowal)

(U”mrlumly 13} Service Man, graduate Sehool
rincering, has Wisconsin Radio Trades cer-
e ~ecks position offering alvaneemont.  Mar-
ricel.  (Pennsyivanin.)

(Opportumity 1) Serviee Man, three yaars' rae
div, wen rears” buasiness eaperience, secks comnee-
tion, rescarch or semidtechmical work,  Traveling
position preferred. Age 28 Married,  (Chicago.)

(Mpparmmity 13)  Service Man, N. R, 1, mem-
br, who has reached the fimit of ~nall tewn's
Insiness,  wishes  position  with  manufacturer or
dealer in Jarger place which will give ful time,
(Tennessee.}

(Opper tunity
of Enginecring,

16)  Scrvice Man, graduate School
seeks position with rudicequipped

hatel, or  with  mannfacturer. Age 22, (North
Carolina.)

(Opportnnity 17)  Service Man, five years” rwlio
exprerience, machinist, secks to make change, pref-

craldy with mannfacturer, Age 31, (IPennsyhania )

(Opportnmty 18)  Service Man, ruhe operator,
R. ¢ A, Instntes graduate, seeks position, Cals
forma  preferred 1 union  musician Marricd.
(Towa.)

(Opportunity  19) Custom St Builder wishes
to get m touch with mannfactierer of 23.c3cle equip
ment for radio. (Ohario.)

(Opportunity 21 Service Man, experiencal on
recavers sl power amplifiers, wishes te go to
Calitornia; interested in sound  projuetion,  {(Ken-
tucky )

(Opportunity 21 Serviee  Man,
radio eaxperience, wishes plice with
or distrilmtor of ol set, to specialize.
anywhere.  Speaks Norwegian,  \ge 32,

(Opportunity 22 Service Mau, three
professional  experience, lesires  counection
manufacturer offering advancenent.  Salary
tmportant,  Age 210 (Ontario.)

cight  years’
manufacturer
Will ga
(Towa)

vears'
with
not
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An Expert Training in

ELECTRICITY

lart - !III-H] hooks, 13

Hu.

in ~even

JUST
ouT!

Rtvp-hy -aten
M oen o every practie
|| e shople wiiing ™

poser statfons aml lr.umni ~~le

Rys-
are

The-r well-hnown booke A new Drilﬂi[‘ﬂ
vothe aladly reterenee gaide of in a semi-
e b hitghly padd engineers flexible Keratol
aned evpen s A Sttt ddaliy stady indin
pericd Wil 1 NOE e o betler i
u wnd inoredsed pay.

The New Croft Library of

PRACTICAL ELECTRICITY
2785 pages, 2045 illustrations

See these
books
FREE!

FIil tn and mall
thee coupoti below
amed we will e
You the entire srt
ol sevelr volumes
far In «liys” iree
examinatio,

NO MONEY
DOWN

Small Monthly
Payments

McGraw-Hill
Free Examination Coupon

| MGRAW-HILL BOOK COMPANY, INC.,
370 Seventh Avenue, New York,
I send me, for 10 ddays’ free examinatlon, 1the New
[ ('L;‘,’I Library of ruciloul Eledrletty, seven solumes
hi the =emi-tflesihle Keratal ding. I satlfactory 1
| witt <end sou $150 bno1en 's and $2.00 monthly
unil the spocial priee m & W has been paid. I
l ot wanted T owill yatrn tie hook-

l N

I TBnae Aidre a
Clty and State

|

I_

l¢ ~itlon

e e T

TRI-STATE HEADQUARTERS
Pennsylvania=——Ohio—West Va.

WHOLESALE. RADIO

RS and KE1° BUILDERN wo offer
mo-t prowpt aml emelent service. AW
handle only the hest nerchandliso sl Li\u
\I.\\l\ll 3 DISCOUNTS,

GET OUR CATALOG

MERADIO

430 WOOD ST.

at Diamond S
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PATENTS i \
PATENT” and

Ih J'\
Recovd of Tnvention Iil.mk Send model or <ketch
and deseription of your invention for our Inspe
tiom  and  Advice Freeo RADIO and EL
TR \I. Cases a \pcudll)

ARY PAVMENTS in INSTALLMENTS
VICTOR J EVANS & CO., 923—3th, Washington, D. C.

for ¥ree Guide
CHOW T OR-

'PATENTS

TRADE-MARKS

DON'T LOSE YOUR RIGHTS

TO PATENT PRDTECTION
Defore disclesing vour invention to

anyone send fer Dlank form F
PENCE 0¥ CoNCEPTION™
and witnessed,
LANCASTER, ALLWINE & ROMMEL
{teglstered Matent AMtorneyst
475 Ouray Bidg., Washington, D. C.
Orlginstors of furns “"Evideuce of Conceptlon’

Vi
to be signed




Direct Foreion Reception/

Without dependence on local re~broadmsting

AFRICA EUROPE AUSTRALIA

SOUTH AMERICA

PILOT SUPER-WASP

Short-Wave and Broadeast Receiver, 11 to 500 Meters

CUSTOM SET
BUILDERS’ PRICE

trans-oceanic radio yvou never heard before! And you gei it directly

Wasp. PPower

In Rit Form for A.C. or Battery Operation KIT K-115
The A, €. Saper-
WIDEN YOUR CIRCLE OF ENTERTAINMENT Wil L
Your hroadeast reeeiver is silent below 200 meters, but the Super-Wasp, or  Bitot 1('f1 " @
swooping down to 11 meters and up to 500, unlocks a new world of claily '"'.u-;ia::l»':-l; A 3 fI SO
for the Super-

from the foreign station and not from ua local rebroadeast. You’'ll
be amazed by the wealth and variety of radio entertainment now
being broadeast via short waves from civilized countries all over the
world! . . . Enthusiasts report European, African, South American and
Australian stations—music delightfully new and strange to lizieners
“fed-up”™ with domestic radio programs! 'To assure consistently satis-
factory operation, Pilot engineers developed the Pilotron 1’-227, which

I'ackh and Tubes
Extra.
vy

KIT K-110

The hattery-
operated Super-
Wasp. Batteries
and Tubes Ex-
tra.

29

maturally makes it a splendid tube for hroadeast receivers.

323 BERRY STREET
BROOKLYN . NEW YORK

San Francisco Office, 1278 Mission Street

WORLD’S LARGEST RADIO \** :
PARTS PLANT .. EST.1908
Chicago Office, 23} South JWells Street

A JOINING THE RADIO INTERNATIONAL GUILD

costs only 50c for a full vear's memb=arship. whieh inclhudes lapel pin. certificate, and the
Guild's Ollicial Organ—-Radio Design,” published quarterly and replete with the latest
and greatest radio construction articles, nlso new developments in short-wave, television
and aviation radio. IEnclose 50¢ coin or stamps with this coupon and return to R ldl() Interna-
tional Guild, 103 Droadway, Brooklyn, N. }
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atest Exact Information from A to

We take pleasure in announcing: ¢¢AUDELS NEW ELECTRIC LIBRARY?®?

Latest inioration,
fully illustrated,
covering:—

Fundamental Principles and
Rules of Electricity, Magnetism,
Armature Winding,Repairs, Dy.
namos,D-CMotors,Construction,
Installation, Maintenance and
Trouble Shooting, Tests and
Testing Instruments, Storage
Battery, Construction and Re-
pairs, Alternating Current Prin-
ciples and 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,
High Tension, Transmission,
Plana, Calculations, Code, Elec-
tric Railways,Signals, Elevators,
Hoists & Cranes, Gas Engines,
Auto & Aero Ignition, Starters,
Radio, Telephone, Telegraph,
Bells & Signals, Motion Pictures,
Talkies, Lighting, Ilumination,
Electric Refrigeration, Heating,
X-Ray,Plating, Welding, Pumps,
Compressors, Domestic & Farm
Appliances, An Electric Calcu-
lator for Engincers and Mechan-
ics, Practical Mathematics for
Ready Reference, A New Elec-
tric Dictionary & Encyclopedia
of Words.

Beautiful,
Timely Books

New and More Uses for Electricity offer great opportunities to men who can

handle this power correctly. Modern electrification of industrycalls for 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, Theychart your knowledge,
taking away the uncertainty of

guess work, '
NEW!

\’: _

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—
pocketsize; completelyillustrated withdia-
grams and charts; simplified, easy to read
and understand. Noelectrical man can afford
to pass up this opportunity. Extremely low
price; buy on your own terms.

7 Newr

- SATISFACTION GUARANTEED?
‘Audels New Electric Library’”
is backed by our 50-year record
as helping hand publishers. Satis-
faction always guaranteed.

'BUY ON YOUR OWN TERMS | THEO, AUDEL & CO.,

PLAN 1--ONE BOOK A MONTH 65 West 23rd St., New York, N. Y.
|

Pl nter my subscription to*‘Audels New Electrie Library®’ to = 53 5 oY
cons:r‘silts?nf !w;lveyvolumcslf price $1.60 a volume (310.50 for the seven 1 P,easle‘ SR‘mee the NEW “Audels Electric Library* on the
plan marke ).

volumea now ready). Mail one volume ench month and as they are re~
ceived, I will mail you $1.60 promptly,
[] PLAN 1—-PAY 50C OR MORE A WEEK
Please ship me for one weck’s free trial the first seven volumes of
“Audels New Electric Library,’ $1.50 each (310.50 for the seven vol
umes now ready). The remaining five volumes to be mailed as issued
at §1.50a volume. If satisfied. 1 will mail ynu 60c or more each week as
| anment for the first seven hooksand I will pay for thelast five num-
| ers as | receive them at §1.60 each,

| PLAN 3—CASH PRICE $9.98
l .‘vn\l;‘]‘?.‘in:—'ﬁn)['tn

NAME.

ADDRESS.

D OCCUPATION

nee$.38in full payment for the seven volumes now ready.

f " one woel tri he remai r tive volu
3 rece

r
s

pither

wWovdonvze 1 disC

MPLOYED BY.

Read for Prefit

Pleasc shipme pnstpaid ** Audels New Eleetric Library’ for which
hip
l:



BRAND N E
C ORONA il

Lowest Price—FEasiest Terms
Fver Offered

ERE’S your chance to own that brand new Genuine
Model 3 Corona youve wanted —on the easiest
terms ever offered—at LOWEST PRICE ever

offered.. Complete in_every detail; back spacer, etc. Manufac-
turer’s Guarantee. ~Recognized the world over as the finest,
strongest, sturdiest portable built.

ours for 10 DAYS FREE

Only alimited number of these splendid machines available.
'To get one, you imust act now! Experience the joy this personal writing
portable typewriter can give you! Use it ten days free! See how easy it is
to run and the splendidly typed letters it turns out. Ideal for the office
desk, home, traveling. Small, compact, light, convenient. Don’t send out
letters, manuscripts, reports, bills in poor handwriting when you can have
thiS Corona at such a low price on Peccsmmonscansnsssnssacanssas
such easy terms. Remember these

: : - - Use This Coupon
are brand new machines right out of ¢ Save Mo“ey P
the Corona factory. ® Smith Typewriter Sales Corp., (Corona Division)
® 469 E. Ohio St., Chicago, Ill. Dept.1133
. ™ . oy ago, L. =
Cill'l'ylng Cﬂse FI‘EE @ Ship me the Corona, F. O. B. Chicago. _On arrieal I'll deposit $2 with
If You Act Now! B EPLTRE LT e the maching, Tl end o B e S et
. @ then. I am to have 10 days to try “the typewriter. If I decide not to
Leatheroid carrying case, oiler, instructions : BP0 aro b4 ive yoor standard Gunrantee: P
free on thisoffer. Send no money—just the coupon. Without de- ¢
lay or red tape we will send you the Corona. Try it 10 days. If g L
. you decide to keep it, send us only $2—then $3 a month until our n Gl
special price of $39.90 is paid. Now is the time to buy. This offer . e
may never be repeated. W Emploveddy




