Over 200
lllustrations

“THIS IS
SO SUDDEN”




On Guard

An Invisible Integrity—
ever present, never seen—
is on guard tonight, and
every night, in millions of
American homes. Cease-
lessly alert, it insures the
performance of every Cun-
ningham Radio Tube under
the tremendously exacting
conditions of 1926 radio re-
ception.

Ten years of concentrated
effort on a single product
has brought such uniform
perfection that confidence
in these tubes and in the
name they bear is almost
universal among radio en-
thusiasts.  The vigilance
that has won for Cunning-
ham Radio Tubes such
nation-wide confidence is
not and shall not be re-
laxed. Our reputation is
by far our most valuable
asset.

All Types
C- and CX-

In the Orange and Blue Carton

Manufactured and sold under rights, patents and inventions % 7 N

owned and/or controlled by Radio Corporation of America. New York  Chicaga  San Francisco




chanical niceties that insure finer tone and volume,
this Tower Speaker virtually revolutionizes present day
conceptions. The double-drive unit, the
acoustically perfect non-warping Cone, the
eight connections from unit to Cone, the
free-edge construction — these basic features

establish Tower Supremacy.

On Sale by Good Dealers from Coast to Coast.

BostoN, Mas:




1514 Radio News for May, 1926

)

R
i =
21 o o
£ e Revi el
4] toris General Offces: 53 Park Pl. o
Z15) 1. GERNSBACK, Frasdint & GERNSBAGK, Trssoer
% B ENoTT St
——— WENBER: AUDFT BUREAD SF SIRCULATIONS
KRzt RADIO MAGAZINE PUBLISHERS ASSOGIATION
———
——d T
D
= il>d
2

Ty

=53
VOLUME 7 CONTENTS
May, 1926

{n Our Next Issue 4 In This Issue

All About Audio Frequency | Retio fegywion. o A OV Filamendes

Amplifier Transformers, Neliis aiie By A. N. Lucian, Ph. D. 1546

By Sylvan Har: By G. C. B. Rowe 1522  The New B-6 Donle Detec-

Our readers ha\elea'x'ed o 7S Mekas Sehoanss Coog b e
ndc:ab!c abo i m?a‘ch Christine Frederick 1523 Huw Rmh? ;\'mm: are
work that is c»umum y, being | Your Auto snd Your Radio acuied—Par 1T
done in Rapio NEws labora- d T. Flewelling 1524 B" Dr. Charles B. Bazzoni 1550 Il
tories ; some of which was pre- mlm xhv},,‘,{.,..np'nf e Sohy ke, St ok Romse
sented recently in articles on the A e ek i

Why the mem»mm
Cu

resistance of coils, A series of | Rogiy Publications in

articles by Sylvan Harris on [ “America 156 By Wiliam J. Cum 5

sudio frequency amplifie trans- | “Tey and Get By = e b
formers much will be y NUB. Pla at5z7 How to Listen %o Eugland

AR i meriea 5

told of transformers that has | Noelties From Here and BG A Caten 155
generally Bech omittcd by other 2 2 i e with

New Euronean Super-Pov e “ [‘,

writers on the subject will ap- | Moy Ruran i o e Trapafyrmers

pear, beginning month. A Jadip Chilstmas Corol R o
Brize Winnes in the 2Tt

£ e mm\m Radio Play e e 1o
5" Hiward Cecil Garrete 1530 Using Tuned R, and Re-

A New Convenient Method of g M" - ,;“j'r, LG o R e 1560

Auemhlm Radio Sets, 4 N ompson 15 on L. Adelman 15
s LT U Buiding the Raberts Cir

By Joseph Riley. Chargers o

al “‘|/ 7 Introducing to the radio con- U b o 1532 Midrede MacGillicuddy 1562
\ structor a new system of build- | Set Owner's Information 1534 Regeneration?—
: ing reccivers, which eliminates & | Problems of o Radio Fro 15 Roometn W, Jarvis 1364
A\ reat part of the routine work | i Dieor G el G,
of making connections, with su- | b Charies B, Tascen 1535 corpondence from Rea

l perior results for less effort i
il m ||m : £ Bell o e
h"” "‘1 i z it of Booudeat Staions |
il An Bifecive Radio Set That Ts | 7 s e 1538
L Interion l;a«hvr:‘ 1539
Bv Lenn L. Adelman. | 8% Radbwhyer
This can be carried about by | BY Greenleat WhHEC, (o0 pupug Nows Lanonaronres
the owner  with comparative |y, ars in the Dork 1 jort o e
ease; yet, light as it is, it has 1542 y Joseph Bernsley
remariable selectivity a0 good | v s e New GRS
quality and volume. Excellent A Siandard Frewency
for the constructor. 8 B, Rove 1544

There are 13 and st Trentano'e, Ava de 1Opers, Paris, Trance, Eurapean agents: 8. 3. Wisa

pubished on e 105 g scn preceling mgncy a a
i £, Bl 0 Pl verle Attt e

Rapio NEws
numbers oyu Jear. Subiertotion, price 15 $2.50 tod passetslons.
B i i 4000 s gar 015 G &% Bws.  Send your qume address and
Sl Kb s Auimpietany  remicines $ran B R VR ST
b S
010 REVIEW na ANAAN

rdees Mol Ve drov o order  ome of b
o e i % Wibrd

DRI ENTE
minibies st nitbuions 1o s fur shouid b, ddresed
it BT RS S S PITRGD Yok ! il SnEod
St Rl s fall St s ben e’ A1 meeied Soneition
A Dublicatioh, A sheeial rite 15 paid for novel experi

B ey e urt BENY Gnia

IO NS, Noniiy, e it fiond el mavee, s 12,
Pt Offee 3¢ i Act of Sareh 5. 1475
g Tena i ind
Tt “otiee” Coprian, oo 'y Tt Beperimenter. Publishing O

Tork.

S 16 $2.50 o
e o S
foftin: S

TN, RADIO TNTERNACTONAL, RADIO

o et
)

rein  ours M e
e Fohcrivn orce for aton porags Chrste, 11 ) o

Fhn s Bt A el S Bl S i A e o T S
RADIO NEWS s for sale at all newsstands in the United States and number o you: we stop. o
i e iyl o e
% FUANE SR . o o DA B TR B




1515

1926

Radio News for May,

MM © >
“If inexperienced
In radio, be sure your

Irst set is g Crosley”

aKes neither Practice nor Mechanicy] ill to tupe in
Stations ]| over the country. Children and old people op-
crate Crosley radios easi]

Py -Tube RFL.75 -
i S They are fool proof.
il L ity andns’ o -
i g ety i 2 Py

are inexpensjye, They don’t tje up a lot of Money
cabiner—.

Decorated - pune
et

rescacld metat, BiCElec banel They have provey gheiy Sfciency over g periog of yea
e T s ety ™ $75 Thousands of [egsers FEPOrt remarkahjs demonstrations.
Hundreds of thoyggngy o2 sold substantiate o] cjypye
excellence,

inancially
absolutely,
o deion, tone and yolume of these four pey
s delight, not opy gpe oxbectant beginner; ghoy

the most confirmeg. 1y i over 10 realigqrigy gher
Powel Crosley, 7y o &30 made 1 revolytignger improve.
ment in radi,

They are mage 1, , Ielable, vl inon ad
TS e tema s

d Pty of tong,

Selecics, St purty of one. i e REp Tl S Irue cascade
P without Crosley has uiligeg bo EBLTEly new parented oh

cuit whig
Umulative amplificaeiy actually approaching. ghe
aximum eficiency por fype:

The Crescendon

In the 429 and the 5-38, the Inrmductiun of

enables the, i

heliemblc resul
n

Competition,

the Crescendop
foe® highly efficient. radipe s &ive almost .
165 and has ifteq gy aWay and beyong 1]

i : Crosley device for ere, T
of sou'es signals of diseane tions to fy]] volume tones yigh
i T Out distortion, Yeg vpief these sets, loud negrhy stations capy

- 21Ways be softened prae fcally to whispers,

Their striking beaugy iy Blease your eye, and o ear will
introduce to yoy ey aualities in ragio, wpicy: you are
Pronounce a revelzgipy

See. the new Crustey i 44 your

dealers or write Dgpy

Erosley manutuctures vogio receiting cets whicy, Sre licenced ungey 4
oS- Patens N, T35l ree R Freg
Laboratorics, 1t

THE CROSLEY RADIO CORPORATION

The Crosley 4-Tube 4.29 Powel Crosey, 1y, Preident
e P

CINCINNATL, opy

A beautifulty e k0
ond sxe” Crescondin il OWning a0d Operating 1y, iow ST01E conteol super.pouer broadea.
Ghency amprnonal ts 4 station in A pse

ans i ¢

withont

“CROS

BETTER—COSTS LESS



1516

Radio News for May, 1926

U

INDEX TO ADVERTISERS.

Page
A

Acme Apparatus Co. 1603

Acme Pants Matchers . 1580

Aerovox Wireless Corp. 1611

Alden Mig. Co. 1604

All-American Radio Corp. 1590

1390

1580

1594

Ambu Eng. Inst. -..1610

Amplion Corp. of America, The 1612

Amsco Products, Tne. -.......1580

Arrow Battery Co. 1612

Atwater Kent Mig. Co. 1601
B

Bakelite Corp. 1604

Baravik Co.
oo 1605, 1605, 367, 1609, 1612

Beacon Radio Mig. Co., Ine.,

Back Cover

Bogue, B.
Boice, W. B. & J. E.
Bradiey Tnstitute
Brady, John B. ...
Brant Battery Co. ...
Bremer Tully Mfg. Co. .......
Brownlie, Roland
Buescher Band Instrument Co. 1598

¢
C. E. Mfg. Company, Ine. ....1582
L1605

ci1597

1598

1584

Chemical Tnstitute of N. Y., Inc 1585
Chicago Flectric Devices Co. ... 1580
Chicago Radio App. Co. 1584
Ivage Stock Store ..1603

Chicago Stock Gear Works ... 1595

Christen Mig. Co

Consrad Company, Tne,, The
1596,

Coyne Electrical School ...

Crescent Radio Sunply Co.
Crosley Radio Corp., The
Culver-Stearns Mfg. Co
Cunningham, Tnc., E. T.
Tnside Front Caver

1580, 1590

Daven Radio Corp.
DeWitt LaFrance Co., -

Distantone Radios, Tnc. 1605
Dongan Electric Mig. Co. ....1582
Donle-Bristol Corp., The .....1605

Page
E

Electrad, Tnc. 1608

ctric Specialty Co. 1613

Elecuical Bogtneer} Basipmeat
Co. 5

lstrlal R escach Lot
Erie Fisture Supply Co.
s & Company, Victor J..

Ferbend Elec. Co. ... 1602

Formica Insulation Co., The. ..158)

Freshman Co., Inc., Chas. ....1586
G

GS Radio Rescarch Lab. ......1590

Gearhart Schlueter Radio Corp. 1590

Gem Tube Co. L1594
Gold Medal Radio Gorp 10111586
Golden Leutz, Tnc. 1595

Goodrich Rubber Co., The B: F. 1607
Gould Storage Battery Co., Tne.
The 1

1500
H

H & D Machine Ca, . 1604

Hammarhund Roherts 1593

Hanscom Radio Devices .......1610
Heath Radio & Elec. Mrg. Corp. 1586
Heins & Bolet L1601
Hommel & Co., Ludwig ...1580 1505

1
Tndiana Mig. & Elec. Co. 1602
Tnternational Correspondence
Schools .. L1590
Tvorslite Radio Panel Co. 1584
i
Tewell Elec. Tnstrument Co. ...1609
3
Kelteradio, Tnc. L1598

Page

Kellogg Switchboard & Supply
Company 1598
Klosner Radia Corp. .

Konite Corp., The -

Lancaster & Allwine

1615

Madison Radio Corp,
Marko Storage Battery Co.
Ma

n, Fenwick & Lawrence

Midwest Radio C
Miller Rubber Co. of N. Y., The 1604
Mucller Radio Co.

Myers Radio Tube Corp.

N
National Carbon Co., Tne, .....1581
National Company, Ine. 1611
National Radio Tnstitute 1519
Newark Electric Co. . L1600
Norden-Hauck, Tnc 1602

Otin Eletic & Contrler Co
1610
m,.xm,.». M, Can The .....1610
O, T, V. 1616
Owen, Richard B. 1613

Pacent Electric Co,, Tne. 1583
Parker, C. L. .

Press Guild, Tac, The s
PrestO-Lite Co,, Tnc, The....1520
R
RB. Mfg. Co. 1612
Radiall Co. 162
Radio Association of America. .. 1615
Radio Cabinet Co L1604
Radio Corp. of America 1579
Radioger Cory., The ....1591, 1615

Page
Radio Specialty Co. L1517
Randolph & Co. 1615
Randolph Radio Corp. 1586
Relile Batery & Plate Mig,
Co., T
Rix Radio Seoply Howe, Toc 11502
s
€ Merchandising Co,, Tne. ...1585

Seott Radio Labs
Serviee Battery Co.
Shure Radio Co.
Silver-Marshall, Inc.
Smith, B. Hawley
Southern Toy Co.,
Starrett Mg, Ca. .
Steinite Labe. -
Sterling Mig. Co., The
Sylvania Products Co.

Tne, The...

13550
1595

Telephone Maintenance Co.
‘Thomas Battery Corp.

Thordarson Elee. Mfg. Co.
Tower Mg, Corp. .

L1513

Usian Service Co. »

Viking Tool & Machine Co., Tnc,
Ehaso i 2

Walker Co,, The Geo., W.......1601
Western Radio Mig. Co. ......1584
Willard Storage Battery Ce

Taside Back Cover
Wirt Company ... L1598
Wizard Wire Winder Co. 1599
World Battery Co. .1594, 1604, 1610

XL Radio Labs.
Y. M. C. A, Radio Institute
Yaxley Mfg. C

1610
1504



Radio News for May, 1926 1517

BUILD YOUR OWN RADIO SET!

THIS VALUABLE

CONTAINS
6-PAGE LOGBOOK OF ALL
U. S. BROADCAST STATIONS
RADIO
EXPERIMENTERS,
SEND FOR THIS
FREE BOOK
TODAY

NEW 1926 SPRING CATALOGUE
No. 16 JUST OUT
68 Pages—600 lllustrations

THE NEW RASCO
CATALOG No. 16

Contains the Following_ Hookups.

If you will paste thi
post card and mail today, we
will be pleased to send you our
new Catalog at once. =

“RADIO SPECIALTY Co.

98 Park Place New York City
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Time and Postage Saver
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every issue of RADIO NEWS
I you undoubtedly see numerous
articles advertised about which you
would like to have further information.
To sit down and write an individual
letter to cach of these respective con-
cerns, regarding the article on which
you desire information, would be quite
a task.

As a special service to our readers, we
will write the letters for you, thus sav-
ing your time and money.

TJust write the names of the products
about which you want information, and
to avoid error the addresses of the man-
ufacturers, on the coupon below and
mail it to us.

y

TEAR ALONG THIS LINE

If the advertiser requires any money or
stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
their products.

This service will appear regularly
every month on this same page in
RADIO NEWS.

If there is any Manufacturer not ad-
vertising in this month’s issue of
RADIO NEWS, from whom you
would like to receive literature, write
his name, address and the product in
the special section of the coupon below.

READERS’ SERVICE BUREAU, e
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.
Please advise the firms listed below that I would like to receive detailed information on their product as
advertised in the issue of RADIO NEWS.
1= DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS i
NAME ADDRE: List here specific article on | o complete
(s Bt =t which you wish literature. o
this column
|
Use this space if you desire i from a whose a does not appear in this month’s issue.
ADDRESS
g (Street — City — State)
Your name | Dealer’s name ...
Your address | His address
|
Ty see daler i, o | ity tate.
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ing a penny less than $30 a wi
clip coupon now. Send for AMAZ
Radio Exper
and draw down big money for the easiest and
most fascinating work in the world, Positions
everywhere. Thoroughly-trained men are
in big demand. Need for Radio Experts
community. Short hours. BIG
Free book gives all the facts.
ies—thousands of
R. L. trained men
ces in the Radio field. Free book |
D tells all about their success. Send for it now!

LEARN QUICKLY AND EASILY
AT HOML

i

Operates WMAQ
ceepted a postion__with
Chicago Daily Nows—Station
W Ay income practt
cally doubled thanes 10 your

rtn Koo, Chicago,

will show you how to qualif

home, for Radio’s fine jobs. We

guarantee to train ully. Lack of experi

‘ence no drawback’ schooling all you need.
Our tested, clear methods make it casy for you.
Send coupon now for free proof.

Instruments Given Famous Training That
with Course “Pays for Itself”

quickly an

Spare time earnings ar
in Radio.
come alm
through practical knowledge
we give you. This is the
famous ical training
| that pays its own way.

bl raise in pa
did ot take - cour
R E.

about this

gt
and how we
are you

772
(et 23 and help you start, You
Radlo an do what others has
done. GET THIS BO! .
Send Coupon
- Send coupon tod for
== Trained soctis fohadiof

ing all instrument you'll get
en full particulars by return mail.

National Radio
AMN\ Institute 5
Ew

NATIONAL RADIO INSTITUTE
Dept. EW1
Washington, D. C.

d-

Without obli:
“Rich Rewar
practical, home.

Name &5 o Age
Mg S ST e M Ll A
ORIGINATORS OF RADIO HOME~STUDY TRAINING Town - it
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Light and Power for
Twenty Years

No pousT you remember the first
automobile you ever saw. Perhaps
you'll remember, too, that it bore a
shiny little tank marked *‘Prest-O-
Lite” . . . for Prest:O-Lite gave the
motor-car its first dependable eyes.

And it is this same company,
which has served the automotive
industry so successfully for more
than twenty years, that today serves
radio with a dependable, long-lived
battery, of special design, that brings
out the best in anv set.

Prest-O-Lite Radio Batteries were
designed in the world's largest elec-
trochemical laboratories. In engi-
neering, materials and workmanship,
Prest-O-Lite cannot be excelled.
You can rest assured that Prest-O-
Lite Batteries are correctly rated
and deliver full power at all times.

Prest-O-Lite Batteries are attrac-
tively priced from $4.75 up. Itisno
longer necessary to take a chance on
a battery of unknown make. There
is a Prest:O-Lite radio dealer or
service station within earshot of
your own loud speaker.

THE PREST-O-LITE CO., Inc.
INDIANAPOLIS, IND.
New York San Francisco

In Camda: Prest-O-Lite Company of Canads, Ld.
Toronto, Ontario.

Send for this free booklet
“What cvery ouner of a radio should know
about storage batteries” is a ile booklee
which every radio fan will find interesting
and helpful. It is crammed full of hints tha
will bring surprising radio results—and save
sou money. I¢'s yours for the asking—without

obligation.

Designed especially for radio

SPrest-O -Lte

STORAGE BATTERIES FOR
MOTOR-CARS AND RADIO
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Radio Television

By HUGO GERNSBACK, F.R.S.

“What,

in your npm-on,
And to this
e rext aid

will be the next great development in Rad
question T always answer that, in my
most locxcal step in Radio will be the
vision,” or the power to see objects at any
bl Gt gy
irom all over the worl
Radio receiving sets have been developed to such a high degree that
we need not expect any revoluti ments to be made
in them for some years to come. Tl e is now at the
B ment such as the 1.1‘omrvhd ached
e e et e since thed T fhe autonghis bl ) only
n the Tefinement Of its various parts; and it will prove exactly
with radio
rheq 8 sneak of Telbublon Tido uoh prefiers sevel type of
radio set per ther the creation of a device which can be at-
t will be similar, in its relation t
loud speaker. which can be connected
to_your sct, regardless of whether the latter is of the vintage of
1025, or ‘e Tatest 1926, model
s may seem to be a rash, offhand statement, but a moment’s
o Wl hew chatife i mof Hoe ance ol e listen
rehestra with your radio set and (pro you have
good tmusmm.cr: and sour loud speaker will take both he upper
and lower ranges) you will find no trouble in distinguishing the
notes of the hags dram from those of the piccoloy even, though both
playing at the same time. In other words, r simultancou:
3 mamber of different instruments without their interfering with
each other
Through the future application of Television, it is quite logical
that while a station is broadcasting a_song, you will be able t
see the face of the singer at the same time, through a transmission
on the samie wave. o which you are funed in, for the following
simple reas
The range of acoustical frequencies is really
does not fake in a wide band; the human car responds fo no
vihrations above a frequency of 23,000 per second. That is the
reason why the so-called radio “carrier” is inaudible. To l\\e non-
technical reader it mav be c\plm\&&l hat the carcier” s the
fundamental wave emitted by a broa ation, which is on the
e T e e e
speaking or singing at the broadeast studio, you hear nothing but
Fint rushing sound in your receiving instrument. The v
this carrier run into millions per second, and that
cannot hear them directly.
L boieyer Telesstin]s oecfietod (as it almost surely will be dur-
ing the nex cars, or perhaps sooner) it will b
B B e mpe e G
bm\z: the sound impu vour set. The Tele
of 4 frequency too high to be audible, wil not inter
he Television piture for the same reason, wil
the specch, any more than a violin or a_piano,
both of which you can readily distinguish with your ear.
an inadequate comparison, becase the scparation between the acousti
&l band or auiin cies and the rao, frequency band s
between any two audible n s
tically impossible for the °
sound waves to_interfere with each other.
Liave poisied this au o hring homs the polat that, when Tele-
nally

ion,
estiblishment of “Tele-

I AM frequently asked this question:

tance, through the
o hear sounds by radio

very narrow, and

Wiy we

e e

vi ought about, it is quite probable that today’s radio
Sl e adamd fo this new purpose; and tht it will be possible
to connect a Television attachment riat ot prosent, set and

e s L you are
oying he " progeam. | Not only will it be possible to see the

Mz, Hugo Gernsback speaks every Monday night at 9 P. M. from Station WRNY on various ra

entertainers at the broadeast station to which you tune in, but every-
thing that is broadcast for sound only, today, will be broadcast by
“remote control” for Television as wel

Radio Television, it must be said, is nearer at hand. than most of
us realize. The inventors of the entire world are racing frantically
Bor e oul Dot ey Yoot it 2 el e ey vl b
created 1 great new emancipator, much greater than the telephone
or radio communication itse
In this country C. Francis Jenkins has been in the foresround in
Television experiments; and he hus achieved success in making it
Possible to transmit am receive the es of moving objects by
radio at the present tie. Tn England, it i nymrtul John L. Baird,
who has been on the same track, has ‘accomplished a great deal; in
France Professor Edouard Belin has also produced results, and simi-
Ly e e Teg is now
? and T shall be very much surprised if this great new art
does not step out of e el

two vears, or less.
Bad and again in 1918, T wrote a series of articles on
Telovibion which were the Rest, I beliove, published i the technical
press. At that time_we had only the selenium cell as a “photo-
slectric? or light-senstive substance; but it i slugeih and does not
follow changes of light with juicknes; D
seded recently by some very " excellent. Tight-sensitive cells
react to changes in less than one ten-thousandth of a second; and
this improvement makes Television an assured possibility 10
should surprised, the final app:

evolved; o moté with what. simple. instrumients Television cah
accomplished. It is my belief that the successful device will =
simplex and of fewer parts than one radinreceivers are fodays and

is quite possible that within the next ten years 850 will purchase
2 completz Television attachment which will perfor

o be sure, for 2 long time £o come, ftansmission will be only.in
black and white, giving an effect similar to that seen in motion
pictures now. Color transmission will come later.

‘At this point I desire also to correct an erroneous idea about Tele-
visionwhich 6 sitch Iy voeve siow, Masy people thiske of Television
“radio motion pictures.” Of course there will be no motion picture
“auipment of any Kind in the radio Television appklratui Television
does not concern itself with such methods at reality you il
sce at a distance, ju you had a telescope through which yo
conll observe, snyihing going on in
Television between broadeast stations and the broadcast public will
become_very popular. If the telephone companies wish, they can
make simple attachments for the present-day telephone, 50 hat you
can see the person at the other end with whom
A lot of people wm throw.u
cause the ilea of Television added to the telephone will suggest
3 reduction of their pri acy to the am enjoved by a gold fish.
i Hecd mot be feaved, however, because a pushbution ih the fele-
phone mmm(mc will_insure that ‘the party calling cannot see you
wish it. This is a very simple detail
"As to radlio Television hetween privae parties. such as depicted
on the front cover of this magazine, I must admit that this lies
much further in the future—perhaps fwenty-five years or more, for
i 11 ok cnough wavetonls malkble b e potdilEsr
thousands to talk to cach other at the same time. other
Iand, the cover illistration. could readily represent o, radio
amateurs, who can converse by radio telephone even today: and if,
i the nest two years, the are enabled to place Television attach-
ments on their radio sets, there might easily result such a situation as
Shown o the cover.. Bt the individual application of Television, to
every onc’s personal convenience, will not be practicable for many
more years.

o and scientifc subjects.

152



NE of the greatest of the unsolved
mysteries of the world is the man-
ner in which different animals, in-
sects and fish communicate with
cach other. Scientists have been working
on this problem for many years
the present, the results that hav
tained are disappointing. It is not desired
to e the reader an impression that solu-
Hous 15 these problenis5:¢ ik forth in this

"Recently, in London, some very intereating
experiments were performed to the
Commimcation between some Creatares has
auibing fodo with radio waves. It is a
fact that Nature has endowed
some insects with very strange transmitting
and receiving set does not mean the
Sudio.frequency Howls which are broadcast

from the lion house at the Zoo at feeding
e G some Birarighe and less-understood
forms of radio. Some animals such as fish,

snikes, birds and insects, have very peculiar
s of signalling to each other, many of
s Scientists do not pretend to understand.
THE AMATIVE EMPRESS
For example, let us consider the mystery
of the Emperor moth. When a female
emerges from the cocoon, she is never wor-
ried about a mate. At once she starts to send
us waves demand-
How she does it is one of
es, but the effect of
g ‘mperor moth
P prcnmvm which
checked up with the information at hand,
A newly-hatched female moth was placed
in a gauze box and mucmﬂul in the pocket
on an overcoat earer of the coat then
et for  walle in the country, and almost
instantly suitors for the imprisoned lady’s
hand appeared from all points of the com-
passi_In fact there were as many ht
beautiful_moths crawling over the coat at
once, trying to find the Slecping Beatty
only'she must have b ry o
o’ then,. how 1o this remarkable feat
accomplished?
Some naturalists_put it down to a scent
of an extraordinarily penetrating character,
which cannot be perceived by human s
1t may be that some form of radio, by ether-
cal vibrations, is involved in this strange

ik the s ..,1.
mf.,. e i

Nature’s Radio

By G. C. B. ROWE

Although a great deal is known concerning the habits of the animal and insect world, their meth-
od of communication in some cases is still a my stery.

solve some of these problems.

Tliis article shows the efforts made to <
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hese four lustraions e taken from miccoscoic photogrephs of

ntennae of different insects. Notice the
brojections on the main antennae.

courtship. Anyone would be struck by the
difference between the antennae of the male
and female moths. The princess has a pair
of straight, slender wire-like projections on
her head, which seem £0 be for transmitting
only. The male is quite different. In touch
with his brain are two most complicated an-
tennae, composed of a multitude of bushes
and brushes.
reminded of an efficient cage antenna. Do
these play an, important role tn picking up
the mating call of the femal
e o
senses of @ man and a moth are so widely
different that it may be a very long time
before we can determiine whether the result
is due to unsmellable “scent,” inaudible
“Sounds,” or undetectable cther waves.
DIFFERING RANGES OF HEARING
These inaudible *sounds” just mentioned
are quite common in Nature, The ordinary
singing o ss-hopper. (called stridula-
tion) is done by rubbing a leg against the
toothed edges of the wing cases, and so caus-
ing vibrations, Just as a boy draws a stick
along a nce. There are some Indian
Crickets '3 small that this note vamishes: it
ses too bigh in pitch for the human exr to
detect. can_sce the little cricket
sawing away for ail he is worth, This 18
exactly happens when a_heterodyne
o neighboring broad-

pears, when
The whistle is SHll there, but we cease 10
so it vanishes, so far as our

he opposite end of the animal king-
dom, there are the elephants. If we had the
2 ese mighty monsters, we_could
more stations_into the broad-
c-band, for their hearing apoa-
us ¢ to perceive certain hetero-
e B
the other hand, if we had cars ke dogs and
cats, we would continue to hear noises aiter
the Sound has grown too high (not too faint)
for the human ear.
Recently certain of

crowd many
casting wa
atu

f these naudible sounds
n Lon

were broadcast from station 2 ndon
Tor e benent i oo 2 an & Bauotilisns
eners, with  ver sults.

from the excitement and interest shown by
the animals, a very interesting test was made
behind the scenes of the broadeast station.
“ULTRA-AUDIBLE” SOUNDS
re was some question as to whether

mitted over the air by means of
phone Lt dict:

plzlccd at the mouth of a loud spesker.
was ed to run at about four times its

R e e

inute, - hair-like

20,000 cycles per second was sent out, the

ittaphons conmink &t 168 normal speed T

reproduce it at S000 yibrations per second,
ch

ch is an audible frequency, within the
ange of the human ear.
test consisted of blowing a particu-

tarly ear splitting whistle of the familac

type, starting at a low note and gradu-
ally rising in pitch until there came a silenc
and then a descending note. 1t was this

silénos 45 the midile of tha rum that 08 koo

interesting part of the question. When
dictaphone was run at the usual speed, it was
found that this it part of ke uiath

‘made audible by the slowing up of the
nachine. The sound had never really van-
shed, and the  dictaphone rendered it as an
unceasing whi nd fell with-
SHL ek ot s Eighist poist.
This illustration of soundless noise is just
0 show you the possible explanation of some
i e saimaliwarld:
During the Worl noticed that
T MR
long before any of the man-made listening
devices. Disturbances in the coverts showed
that something was worrying the birds, and

aving a few pheasants

ina cage and watching their behavior, tlling

by their actions if they heard something

strange in the air. Hearing of a most exqui-

site acuteness seems to be the only explana-
n.

tion,
Matters are not quite so simple when we
consider the case of sea-animals and fishes
When a conger-cel is taken out of the water
e will bark,  What use does-he make of his

voice under the surface?
water is a better

ti nown
act tha transmiiting me-
Gon i e e e
ment was performed to find if fishes made
any audible sounds. A special microphone
was placed in a tanlc of wate in which there
were'a number of diffrent types of fishes
and sea anima through an audio_ire-
ke e g o s
up were heard in a pair of headphones. How-
ever this experiment was a failure,
only sound heard was the crunching of a
small shell fish by a giant crayfish, somethin
Tike 2 lobster.
(Continucd on page 1599)
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Radio Makes Servants Contented

By Mrs. CHRISTINE FREDERICK

One of the greatest problems faced by the houseivives of America today is how to keep a servant.
Mrs. Frederick has found that radio is a powerful ally and tells about its effectiveness in promot-
ing household morale.

L HE servant problem”

old as Methuselal
avermanyed Mo oy
mon—and_ even haraohs of
sought 3 particular” ki

is probably
h,

E;
of people for slav
Certainly Hmerica women—

t when she left to be
ii—just for once—you
don't i just the proger tone of respect &
nt th s entitled to, she'll tell you
going to e
thout ever 50 much 4 an hour' notice—

oo e
Che reason is, of cuuw that o

ir national

that the
acilities for
their
recreation parlors, gymyashims, dance halls
t. They are eting
with the housewife who

ervant. What is she to do
The jokes about giving the maid your
purse, leting her wear vour clothes, permit-
e piang lessons and even siv-
feme b o 1\,,1 -
are. ot altogether unfounded
2160 astonishing things hese days to keep
their servants happy. (A friend of

a pretty

horror of social stigma.) The principal rea-
why maids leave an

ught to be happy, is

insufficient Avouglvl aiven to the WOTKeF's

psychology, and neglect of factors conducive

T making the servant happy in her environ:

ment e it it pofele o pracicable o
spend hours pondering over what will make
the.servants happy: but a Litle thought on
this subject is well repaid. Frankly,
deserve some of their servant troubles be-
look on their workers as ma-
chines without human feelings.
“THEM DAYS ARE GONE FOREVER!"
To begin with, the “servant”

of years ago

‘Contact with the world is the crying need of all women—whether they be housewives or servants.

is no longer the ‘servant” of foday. T
quantities fat “Katinkas"—competent,
thoroughly e i stockinged,
are gonel The immigration laws have pret

vented the influx, i old large quantities,
of these foreign wwmen Who plodded through
e hetsenor ri like chunks of animaied

omen who, when you
ordered them to clean and Sweep thoroughiy
proceeded with with
the cfficiency of European ousewifely stand.
ards, are rarities today! They worked far
nger hours, than
servants today. When they were finished witih
a heavy day’s labor they Torthwith proceeded
to soak their fect in hot water because they
hurt so! Fannie Hurst has adequately dra-
matized one o these herculean. elpers of
the Kitchen, as “Lummox,” s proved
in'her boolk how poorly women used to treat
their servants,
But today is oh, so different! If you do
or Russian maid these days,
you can't be at all sure she isn't a “declass:
noblewoman ! Perhaps all this has come out
of the war; but it is a fact that the “servant,”
as she was before, does not now exist] She
has become an entirely different person!
During the last five or six years all my
cooks have been, at some prior time in their
Jives, (if they ean be befieved) masried, and
have had more luxurious homes than 1 havel
One of them had a more expensive fur coat
than I have! One woman, who was a house:
keeper for me, was of the e
The nurse for my daughter was
courses at Columbia University and s\udmg
o be a short-story writer.
il gt 1 had to sweep and dust, was

m\ see, tlm mmle\ n “servant” girl is
altogetherdifieent.” Many_are only in
domestic service for a transient
pecting soon 1o 20 to something better.
All this being true, we must change our
attitude toward the servant. We must think
(Continued on page 1586)
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EDMUND T. FLEWELLING

HIS is about the right time of year
‘o begin giving 3 thought or_two to
s of er
Many 3 .uumpm oF reception
programs in an automobile have
been made already, many more will be made,
and. fnally. it wil bedome the  generally:
accepted thing to do.

VAVE ta pleasue in intorming our read-
e x lp we have made exclusive ar-

emants i it . . Flowellng for
TSRl it %o appear i RADIO

N Flzwdlmz needs no introduction to
our réaders. well-known a5 o of the
e resur:h experimenters an
e faaus Ty Smpaore
Fenerative Circult.

Mr. Flewelling is working on a number
of very important features, many of which

bearing on
will appear exclusively i “RAD
Guring the coming month s

with & car &
1 years,
been pret

orn ,smh hm
ty: well covered, ths giving a
of actual automobile reception mmhtmns in

different localities, Ranto News has asked
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Your Auto and Your Radio
By EDMUND T. FLEWELLING

In this article is told how an automobile trip and a radio set were successfully
combined. This is the first of a series of popular articles by Mr. Flewelling
that will appear in Rapio News.

Bim to el what is experenced, what Lind

to give general

is - b
i
W e i e
operating from an_open antenna strung in
the top of g touring car (as dmmmcd)

many ting facts were observed
& etciver will Sune very sharply, \num o
the small size of the antenna, ard the small
is b
be

o fifteen
miles [mm a ; and
up to , depending
L pu\\nr of the transmitter, by careful
tuning.

reater distance than this may be
mumm upor, from such a receiver in 3 mov-
ng car, ugh frequently 8 station

Tl o e e
S e vaied 1t e e ol

o & st in 5 e clys b e eion
s g e
B e, el e

fective_shielding at t
el Gonstruction
presence felt as it passes.
I the pltes of the tuning condenser are
not rigid, they wil vibrate the mation
car and affect the reception markedly
T otse Commctons nd Saovd st
thon st abuhutely GEG b e e

a ioto
make  its

will

L'>m~ \hL threc-tube outft mentioned, we
were receive some broadcasting at
night & :my pn.ut on the open road betvveen
Chicago and the East Coast; mostly with
eadphones, but now and then on the loud
speaker, depending, of course, on the dis-
tance from the transmitting s Such
Seter Wil brine e et ion msties o i

The super-heterodyne which was installed in the car is here shown.
5hy 254 inches and the tubes take up more

stoty of lemtion, pover, and a thousand and
one other factors affecting radio reception.
CENTRICITIES OF RECEPTION
Many interesting things have been noted,
however, while traveling in the vicioity of
broadast stations with such an outft It
s been found mpossible 16 receive a station
o miles away, while standing at one carb

Mr. Flewelling is here shown with the automobile

in which he is making the tests
escribed in this article.

It measures but 18 by
Toom than the set.

waye amateur code, at any hour of the
night, in almost any location. The trip was
made with this outht from Chicago to Pitts-
eveland, and back io Chi-
with the tubes always in the
et Teady 0 use and without a single break-
age of a_tube. No attempt was made to
cushion cither the set or the tubes, and no
vibration or microphonic noises were ex-
perienced.
THE INTERNAL ANTENNA
u wish to assure real Toud speser
npmum from a receiver in a moving car,
reasonable your Ah«ucc
T s b e coveril e
super-regencrator or feceivers amgncn for
loop work; or else your antenna
v (hepkighl the o < fotle leanie 154
{0 operate almost any receiver if you clevad v!c
the antenna_abo car; and your
ception will be almost in proportion to.the
actual elevation of the antenna above the
frame of the car.
success in automobile _operation
 however, when o external antena
or_loop is used, to mar he appearance or
1

must g0

safety of the car, and the receiver itseli
is s compact as to occupy a minimum of
the interior space.

loop-tspe receiver, the loop
will be a nuisance inside the car, and even
more so on the outside. '\gmﬂ, if no visible
means of collecting enere:

there will be le: aprmrtum\y for interf
ence with the driving. st solution ol
the problem is the use of a nop-(vp
ceiver, with an input coil for tuning, \vhxch

(Continued on page 1599)
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Radio Happenings of the Month lllustrated

By GEORGE WALL

PORTABLE
DOOR ~a

AR
WS
fequency of the an
Bl o

i
e e
cy of

n by phone, w
ccl ampllier and’ thus broad:
o the plai

Station WGY, jn_Schenecta v.

51t Arst 16 broadeast raty pleye. A% ever
e e
b i sloe, here e any it devics
. 2 few of which are shown

¢ one of the
stations,

&

Faolled up.®  Theretors
the fancy appeazance o
ths ks PRISON CELLS

Since station WOR in Newark, N, J., changed its
antenna, from one having eight X
arrangement, to a cage type, 4

Rissia; and reception as a whole has im-
proved as a result of this change,

heard

In the penitentiary at Ft, Madison,
bitel Revh el et S
the death-house, and sonnected o the large
receiving set of the institution. Prisoners
o are not condemned to be cxecuted are

FUSE WIRE

swearing_awa A small mouse was responsible for stop-
great rate have been heard severs Ping the progeam the other might from sta-
e over station WEC, fn Washing: fon' CRAC In Montreal.  The animal_got

These birds are kept 1 across 4 fuse, and was burnt to a_crisp.

{he'patio ot the B

ing and thelr chatter was u Radio saved she Iife of a seaman fecently

Iy broadcast slong with the Latin. when & ghysiciin won sumoned” o the
Am

erican cancerts, S5 Berln'to the Hanover.
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Radio Publications [n america

Radio publishing has grown (o remendous propostions during the
past.fow years. " Where a few years. ago here was. oy
Sogandtor Tt Meretue 10027 S orlt g aben sl
O NEWS e thela i B s a5 slnce
o he Sostions shows. on s s
Sives shown sce ke f1om the atet avaiabe recocds
pubihirs themselees v il be
eaoing monihy publication, simost
S e
The five stacks at the Ieit show relative circulation, whereas the
targe stack at the ght shows acwual physical appearance of RADIO
NEWS, i dhe copies of ‘one Jasue were stacked on top of cach other
25 shovin,
Rige size of RADIO NEWS is also cleatly shown in the

siming o e e diag vorstaty s pubncasems GBTTOR

RADIO NEWS
POPULA RADIO IN | _RADIO | RADIO
RADLXOR THE HOME BROADCAST

aRTs sHowne

ok DrcenRin 1020 DECEMBE
RADIO NEWS s'm:KEv ‘

POTUTAR RADIO]
§ R

g0y rarces)
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“Try and Get ’em!”

SI__ 5 Were sou among the thousands who lad the same esperience during the International Tests as
Mr. Platt or were you one of the offenders?

D it came to pass in the
1926 that there was conducted a
series of fests of th radio with
 continent of Europe. There
h-making, singing of songs, play-
music and” other amusements sent
on the ether waves irom hoth side
Ocean; but on the American side
of the great water the reception from the
stations in the Old World was indeed poor.”
is paragraph will doubtless be found,
ffts years ence, in the history books of the
liappenings of radio
Wha tos ihink o these Tneraations| Tesks,
couldn’t we? It would not be surprising
o0 see, in histor - the
well Known saying at
sion attributed to the fans
tried to

ear

who
NI o mket s At W
ing_the recent tests

e, the witer also tried to pick up st
s fope. When the anhouncements
were first made T just went wild with joy.
Amicrican stations were going to sign off and
et us get a c gland, France and
every other p t ever heard of radio.
Arotnd the offce every: ore of the.fellows,
who had a set—and i did ot matier whete
r-het—was all
pepped up over the fact that here was the
chance of a lifetime to yank in some honest-
oodness DX that X,

i home the first night after I read
the papers, 2
6 10 the old st was
tested every e
there was 10 clean,

it crysta

retted op, the
and decided that T would get lots of

5%, orking betier she

than

A e et ek o i e
DEFRAUDED IN DELAYS
Sunday night, as soon as supper was over,
Theat it fo 1y roatn and watched the clocks
minute hand loaf around. Never had it
seemed to move slower. I thought it had
stoped a dozen times and even seriowly
yromlered once or tice if it running
ba s Titeaing to WEAE over
in New York—just for practice—and finally
they signed off for an SO
thought, “now T'll get a
at pe before the time.”
However all that came in over the cans
was a_great big volume of with
ueal or two from some
came to me then that
Eoeope had 3 "hul R e Lo
the schedaled ho
When the minite hand_finally
around to 12 T slapped on the
then ;»um\m as feveri

silence,

crawled
again,
a few minutes
my_ not-too-long life.
I—the dials, I mean-
I looked

cans

T twisted aid | UH
but nary a_peep from
in to. see 3F  (ha) tubes' Shes
were began to
quickly tmud the |
o.

A 1 gq “anything

that first night?

By N. B. PLATT

Yes, 1 did! I'll tell the whole wide world
I did! I got the most beautiful and weird
and awful collection of howls and squeals
and yelps that were ever heard outside
BEISH IR s G e W

“tweets” ; e prolonged
“yooowwwilllss,” ﬂm\ counded ke the jost
ouls of forty thousand cats bewailing their

fate; there were—why go into details? It
you listened n you i
as well as I do.~ After
of that, do you blame me
pushing in the filament switch and heaving
s the room? I'll bet you a

Honestly, wasn't it awful?
I thonght inssbe T wae tnliciy i liviog
section of th and that

he set somewhere else the next
night, conditions might be better
that

However
thought struck me be fore I went to

here ensued
g of those who
had tried to get Europe \hL \th( hunnv
Tellows who lived out of town, were swear-
Ll D e

e
Il the whole 1
wl collection of hotwl:

de world T did!

og-and-cat

Read this article and give hee

and squeals and yelps that

(e, o

going gunning for So-And-So, who had a
blooper near them. In fact I heard so much,
that I decided that the only place to get
London stations during the _Internatio
Tests would be somewhere in King George's

ck yard
A couple of nights later
o2 Lice s super e

rolled around he suggested
I laughed &t lvim and told hios my

I was listening in

Europe.
experiences, but he thought that “maybe
there were others who were disgusted t

and had quit

The truth of the matter was that every
n in the vicinity must have had the
same thought, for the cat-calls and
other distressing noises were in evidence as
much as the first night T had listened-in. We
soon gave up trying, and started in to play
pinochle. We got more action out of that.

KILL OFF THE BLOOPERS

Now I have heard that over in Europe,
n some countries, there is a law forbid-
ding regencrative receivers. Of course in

(Contined on page 1593)

othe

T got the most o

ul mul weird and
er heard outside of @
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Novelties From Here and There
in Radio

HE BROADCAST PREDICTION OF NEW YORK'S DESTRUCTION. Robert mmi

Seventh Day Adventiat, broadeast through station WRNY, his prophecy, that during the week
of February 6, New York City would be destroyed by fire from heaven. The city is still
n a healthy condition.

© International Newsre

INNOVATION _IN MIKES" = Sution
WHAP, one of New York's newest stations
two microphones as shown in che above s
14 claimed, thae tis piceup systm Superior 1o
one generally employe
© Fotograms

b $00owatt trans
2 zange of (o flane, ind 40 s
o tefegraphic. communication, hat
devels oe{d the labamlon:s nl the

§ ey Signel Cor

ULTRA-MODERN RADIO EQUIP-
MENT ON SWEDISH MOTOR y.n’-
rip has not_only

SGaFise nuipment, but her

P e e T
e e i ting a careful comparison to be mad
iclegraphic” communication. The entire s e
b Al L 1 Aninteresting festure of mg arrangement

; S
e "hape “oF e ransmicting tubs, o etk epaakes 1s Tghied by, e curnnt

which differ radically from those with
which we are familiar,

© Kadel & Herbet

r—

Wwhich operates the latter, showing Just
\what instrument is i use.
© Kadel & Herbert
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9

New European Super-Power Radio Stations

CONTROL ROOM OF BIG NEW GERMAN RADIO STATION w

The illustration_ below.

brosdcast setion st Ko

i bk of enerators ‘which sup e foe' cperatan o
igh frequency automatic transmitier and the 32kw. low frequency transs
S © Wide World Photos.

39—
TO_LINK GREAT BRITAIN
WITH DOMINIONS BY
RADIO

cehing statign) <hd =t g
E ‘Short

i
st g and m< Cross-arm 90 feet
Tadel & Herbort,

‘method is in

dou
SIS Worta Photi.

THE CONTROL SWITCHBOARD AT KOENIGSWUSTERHAUSEN STATION
has one

are Kept busy manipalatiag the controls ‘durin
Thi station will handle ol nessages, 53 well 25 broadcast Tadis

© Wide Iorid Photos.



1530

Radio News for May, 1926

A Radio Christmas Carol

$50.00 Prize Winner in the Radio News Play Contest
By EDWARD CECIL GARRETT

Christmas Eve.
An Irish
an city.

neighborhood in an

Anier

CAST
dax, a neighbor
pled. but capable Dax
On and; Mes. lllm(kﬂ\m‘
Who has taken 1o “shumming? but has
Iearned to appreciate the O'Heady's for
themselves; M&. Brown, another benefactor

i the O'Hcmly family.

Mes. Ax Mary

CENE
The paclor of ]\I.u) O'Heady’s home. As
the pl s, Mrs. Gorman is being enter-

op
vuuul l)y Mr: eady at'the latter’s radio
set, and_both wear headphones; the loud
speaker is silent.

"Tis utiful Mrs.
ut nmum souud i

¥ only ‘Santa. Claus
would bring me one ke o o my boy's
radio!

tune,
n

Mary: 1 A grand spaker it is, Mrs.
Gorman, m\d soon ye'll be hearing it agin.
Sure but the children must be aslape by

now, and good ould Saint Santy is filling
their little heads with drames of all the fine
L bri Och, but

your o babe's the e Toudspaker
any w mmn i T e v
*twas. —Ha, ha, ha, ha! But ye

niver can fell, there may be a radio horn
coming to ye for Christmas ater all, Annie
Gorman!

*Tis wonderful! 'Tis the in-
vention of Livin itselt. A lucky woman

Toam st il said and done, but
) n were home with

i
AxNE:

T,

be home and hell stay home, I'm thinking.
SItJe down, Mary and niver a step!
be rising

Gorman).
Mary i—(d <m/!c Fuock soinds at the
he's ot s ard o ot and
e e
bnoskang) T comity ) (kabbles Litns i
and opens i)

Mavourneen! Don't ye
own Dan! (Catches her

ary: Dan, my own big Dan! TIs it
yourself indade, or do my eyes desave m
Dan

*Tis myself indade—this will show
yc‘ Uikissing her resoundingly
Mary: Indade it is yourself!
to God!" But ye crush e, Dan. .
in fove ye hug that terrible, it
jour anger ye didn't o ae
o ihe dea

Glory be
o i

Wi, Mary, let us be forgettin’

i that
Magy: Ve sight ¢ o Do bt B

I must_be knowin'—beyon a_doubt—
niver, niver, agin w bmx temper
get the better o' e law that's
there to say what the umlz h, s the law
fo pass the sintnce and, to perform it
Miver 2 fadn I a 3torm of & timper is

Ahle o judge n-lik punish
fairly aytlier, o all vé, Daniel O'Hlcady,
with sour hasty timper and the strength of
And when_ all else fals, Dan,

a g
there's ver.

Dax: I swear it, so help me God! ’Tis
I that knows you spake the truth, my darlint.
1 did a hape of tall thinkin'—up there, and

there Jlots o time fer i
Niver agin
My (,m\ be praised for your change o'

ve ye better than iver, Daniel
o Ry, o ye have worsted the black
te that was tryin’ to do In your eyes
b plain, se are i mmtu o

o ve Mary, all down along
the fine 1 could see they spotted me as beini
just out of the pen, but no diffrince it made to

Mary: “Faith, then
*tis Christmas all the
year ‘round in_the
heart of ye, sir!

the kindness of ivryone, I tell ye there is a
wonderful spivi i the e the whils aad
Sure! ’Tis Christmas! And 2
il (hmma: for ye and me and the
children, Das here's' some fine prisints
a-comin' lrom ‘the company
ale genuine lady
wealth of her, I feel i
File sad, . ant theres out grand gintlemin
frind, Mr. Brown, he that gave me that
radio’set, ‘tis yours and mine now,

or badly I'm mistaken.
O'Heady could make thim
Christ ch, they have been most won-
derful kind and thoughtful of your family,
Dan O'Heady

Dax: Tis.ye that make the fne frinds
with yer own 5 isposition, Mary.

fnoc

door).

Mary: That's thim I'm_thinkin'.
step softly upstairs and don't wake the chil-
dren, Dan. I won't be lone,

(Umx Gaes isiais oid Mip Reibiesio
the doo

i

ary: Come in and God bless ye, Mrs.
Brockhart!

Mrs. B: Thank you so much. Tell me—
Why! I see you are looking years younger,
and so sprighily| What good, foriune has
come to you? You will have deserved it if
ever anyone does!

Mary: The best of Iortunc

Mam. My

home to stay, o just on ticket o leave, and

stay he will, Mam, for a changed man for

the better e is.

Wonderful! T _am so_really
this is Christmas_Eve!

B,

truly glad!  And

& Sounds ke & fairy story, & Christ-
—

Wy

1o Mam, the goodness
af lmd lmmch, e e
the m

Sins. B,

have done for

=7 e
more good than any thing I may have been
the means of doing for you, Mrs. O'Hea

are some little gifts for the children,

Mam, but 'tis another favour
ligppy woman is . bold
Brockhart, and
Fhon e o
Mgs. B.: Mr. Brown
the gentieman who gave yo adi
Himself, it is, i e
just your style, Mam, might 1 make bold to
1y, @ rale kind-hearted " gintleman if iver
there was one, Will you not care to mate

1 be as
woman, Mrs,
t be putting me off
ed, Mr. Brown.
O, sou mean

Really,
start talking about ¢
Mary: Ochl \m-
to be mlr thankful
o ot in my casel
Calhcd me km of unhappiness and .
sad ye are and well I know
i b tp WOk et el oets
should be the cause! "Ts a queer wuerld it o1
Mus. B.:_Ob, L suppose I shall
everyihing, Mrs., O'Heady. I can see ihat
Sething bt e texth wil sa tisfy you, an
Beslags T still foelthe bettoe for contesing

1 ~lmu.mu . he might

» ain't that somethi®

It has

is manin’ to help you, T am,
et poor she-mouse as helped the big
fine lion!” And God will help me to repay
your Iindness, Mam, T feel it h
“Mas. B, Il,ndrr:laudmoly\.
(Continued on page 1604

You see I
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The Radio Burglar

By ERNEST M. THOMPSON

e

i

“Aud as e knelt in
perplexity before the
strange safe, the door
was pushed open Iy
Mr. Vandenberg,
or of the hose:

HE long train moved like a wife had died, he had to consider his son, here. Don't plan to be doing anything on
along A1 bank of the Hudson, fol-  who had written that he was doing well ina  April twentieth”
adio,

lowing the curve of the river. The new-fangled business called “April twenticth,” reflected the old-fash-
old-fashioned burglar swayed and “It’s bad enough to have a jail bird for a ioned burglar, “That's the day aiter tomor-
Iurched as he tried to keep his footing while father,” mused the old-fashioned burglar: row.”
walking back through the last car. He con- [ can't run the chance of getting him mtu Kenneth met him at the station. Neither
sidered, smiling a bit sardonically, that he  further trouble. I've got to o straight. had much to say. It was five years since
had forgotten how to do even so prosaic ‘As the train swept in past Spuyten Duyvil, they had seen one another, for the boy had

a fhing as 10 ride  train, Fifteen yedfS  uq apartment houses began to appear, the  been. an assistant” radio operator on an
beini 'hf" it éi o ifterenc®  old-fashioned burglar noticed that the foofs  English ship for four years; and on his rc-
e ]ke backe from a  Wwere all sprouting with various kinds of turn the father had requested that he wait
i S o wttor 1o masts and towers, and_that every building _un cr‘wla«ch‘emmn::g:’cm?.;d oxpired before they
was literally encaged in wire. This was ¢ th had seen enough o
e go:m,ms fad ;w:hm;;;"°;;g’; G, it ree than ihe_immence e world to o (it the outeais 0f
("“ s ony 5 trousers and fluming.sport sweaters of the  civilization are not of necessity evil or re.
ot Sl g "y 5 latly s e D e G
e s e s G4 o he gave it little thought, and decided that  about his father's prison record, and, w-d-
Eoodbye o i e in Tnecenien, e the best way to become a part af the world  that out of the way, found him a rather
e again was to think nothing that he saw ar tired und prematurely-old man with kind
e B all remarkable. So he pulled from his pocket ~ eyes glancing out from his pallid f;

o was not

R 1\2‘1&1’13??“0\327&"&i t};:ﬂ\:s"ﬂ;; the last letter from his son Kenneth, and  The old- mx..(mu burglar was ntnumciy
e Brison) ireitieicen. 1o ead it over¥again. There was one para- proud of his son, but had nothing to say on

G orlooit 10 Cie wgm sond o the  &raph over which he lingered : the_matter. e s
sy e e “Of course, Dad, you will stay with me. casionally looking at one another, and gradu-

ing the i “m\,gh. that I have rooms over the store, for the present. ally the first embarrassment of their meet-
e wonld he able to smoke any time he And 1o one need know where you've heen. ing melts

3 The Bronx is far enough irom Albany, I “I've got to find something to do, Ken.”

orders! sucss, fo keep any of your old friends from announced the old-fashioned burglar. “No

im, bumping into you. T've been telling people  more safeccracking for me. Therell be

forbid passengers to ride on the platform, that you were an invalid, but that wéhad some thatll call it a shame a king
he shambled obediently back into the car, hopes that the Canadian air would make you at it in my da eould open Ay sale
stepping on the half-finished cigarette. well again. Just remember that you've been  Without a tool to- el o e hiate icnss
irain wound on past Tarrytown recuperating in St. Mary's hospital in Lake- But itll be talent wasted from now on,

and Yonkers, the old-fashioned burglar re- ville, Ontario, and that you didn't know I'm going fo tread the siraight and narrow.”
volvd in his mind the auestion of the fi- amyone outside of the hospital while vou “Therel be work for you in the storc.”

Bk Oty o thing was certain in his were there. And don't forget cither that T  said Ken, cheerfully. “That s, if you don'
)

mind, Hle was gom siraight,  Although his  have a big surprise for you when you get (Continued on page 158
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“B” Batteries, Chargers and Eliminators

By A. P. PECK, Assoc. [.R.E.*

NVERY radio receiving set that uses
vacuum tubes, or audions as they are
sometimes  called, employs what

known as “A” and “B" bat-
and sometimes “C”
e (lermrtmu)\ in the
News) e weitee discussed “A” bt
battery chargers. This month we
e e e

o sy Vg, B
1. Four block “B” batteries, connected
i R R

employed in radio_reception, namely,
batte Tnasmuch as this” article ls not
a technical or theoretical one, we will not

Ry batterics, o
the_exact functions  that they accomplis
It will be sufficient here that
batteries are necessary in practically all
yacuum-be scts, Wit the exception of a
ew freal receivers which need not be con
sidered.

Mhere are jn general two different forms
or types of “B” batteries that can be em-
ploved, and there is a third source of “B”

potential to be considered. The two types
are dry-cell and storage batteries, and will
be taken up in that order in this article

e B
" battery eliminator or, more. com-
Touly, a "B climinator.
CELLS AND BATTERIES
As we have said before, there are two
iypes, of batierics, Befors we g0 fiio the
discussion of them, let us clear up one
point in_connection with these units; that
is, the difference between a battery and a
1L The e ference can be plainty
Seen when it is stated that @ a single

it apable of producing a certain »o\mc
the

Regardiess of the size of this unit,
voltage produced by it wil
same, but on the N
R e s
a number of cells connected together, usually
in series.  (More about series connections

2. A standard type of nickeliron-alkaline
PR S e, Futabi o pactialy o

Editor, Serexce axp TSVENTION)

later.)  On referring to Fig, 1, you will
see an illustration of four “BY batteries
counected together. Each one of these *
batteries is composed of a series of cells
w o 22)i-volt block there are 15 small
dry cells of the type used i Hash-ligh
The cells can be more plainly seen in Fig:
2, where a standard type of storage “B"
batery s illustrated, in which each el
of a fest tube containing two me-
fallic strips ‘and & chemical soluion.  Re.
member that 2 collection of cells should
liever be referredto as anyihing other than
@ battery wd that a single unit or cell
should n attery., The unt
s O
DRY “B" BATTERIES

The use of dry “B” batteries dates back
practically to the origin of the vacuum tube;
and the greatest advantages of this source
arrent are compactness, portability, low
first cost, and the fact that “lite or no'care
liseontaingd an
i heed ot or rather camot, be recharged.
When purchased it is ready to deliver its
Ll gt of W.CL and when that ha
been done, the battery must b
discarded. H()\\uu‘ under  present-day
manufacturing conditions, the initial
SRS e

(O}
LTy

lled a

®,
RS

FIG 3

Lt a pyrale comnecton of two sets
cted in secies.

el ot worey about the waste that seems
> be present when a run-down “B” battery
is thrown away
Dry “B” batteries are most convenient in
isolated neighborhoods where charging facili-
vailable and where storage
ad-

S opchmm\ can be guar-
antesd at all times. 17, however, one allows
the dry type to run
dows, and o replacements are at. hand,
e e e e
doned until new batteries are ned.
STORAGE "B BATTERIES
“B batteries may be classfed in
e first is known e the lead-
“he other a5 the nickel-iron-
T e sl
acid electrolyte requires con-

obtai

type,
plates and an

siderably more attention during its useful 11
than, the other one. mentioned,

cell delivers a mu 2 volts of potent
ST e cell, o the Gther hand,
ok e onl < el than 1.1 volts and,
Uierefore, it is necessary to use more of these

40 T0 60 WATT LAMP.
-

TO 10V,
o.C.
5070 75 VOLT =
4 STomace 8" secrions <P

Fl

4
Charging a storage “B” battery from a D.C.
Source; “The o sections ars in paraiel

cells to obtain a battery of a certain volt-
age than is the case with the lead-acid
However, both of these forms will
be found quite Satisiactory in service;

" b

the choice of atteries of this nature \n]l
have to be made by yourseli.

Storage “B” haiteries are a great con-
venience when a sml'cc of charging current
is available, and this for more reasons than
one. fiest cos of storage “B” bai-
teries is rather high, but it is the least ex

e e

pensive over
is taken care of. Then again, if your
h-mencs Happen to run dow
middlc of an interesting program, you can
put o charge for a period of about
15 or 20 minutes. Then place them back
in service again and they will probably
operate the the rest of the cvening.
When a “B” battery of the storage type is
once purchased, it needs no replacing or re-
newing for several years with the exception
of the charging that has just been mentjoncl.
This is very readily accomplished and s
eral chargers Jere illustrated in the Apr
1926 issue of R
B et
5.3, 4,5 and 0 in that issue are adapted &
both “A”and “B" battery charging; and
may, therefore, be considered almost uni-
versal in use.
SERIES AND PARALLEL CONNECTIONS

re going further into the subject of
(h.u'g,d\ for storage “B” batterics, let us

_®

LEAD

40 TO 75 WATT LAMP
o

ALUMINUM

0 110 v -
AC B” BATTERY
TERMINALS +T

FIG
The le electrolytic rectifier,
for chargmz smrxz: R e i s
ating-current source.
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ALUMINUM
STRIP
@)
BORAX
SOLUTION

FIG. 6

6 Tilustrates a simple electrolytic re
B Sienae el T e it Shown
Fig. 5 on the apposite p

dwell for a moment on another point. There
are two general methods of comecting bat-
teries together and they may be noted
“series” and “parallel” connections. The
lsseation in Fig. 1 shows*how four block
atteries are comnected  fogether, in
St thac e voltage delivered by e
entire set will be equal
voltages of the various b|uck> o ﬂmsc
voltages are added together. llus
tion also shows how taps are taken fron
series of “B” batteries so as to render various
voltages s instance, the wire
Tabeled A is the negative comection and
goes o the post labeled “—B” on your sct.
is a 22%-volt tap for supplymg the de-
tector tube and gocs to Det.” on
t 1

you qun, dht you have
By
found advisable to supply an_intermediate
voltage to the R.F. tubes and this is ac
ol G b B
Shotild be connected to the “4B Rad post

on your set if such a post is e T
not, the connection C is not used and th;\l
labéled D is comnected to the *+B Am
post on your
€ Wil s ot that. the ponitive pole of
u(h Jattery begiming at, the leit is con-
{ed 1o the negative pole of the battery
ummduml; to its right. This is what i
known as_connecting batteries in
With the arrangement shown in Fig. volt-
, 6 volts are ,w.nhbh
and C can be placed

variable voltage

plied to the plate.
this mature, tap B would be 'moved to tl\c
highest positive tap on

from the et b end &
Sk b

batte
seiics, ant

o the ease of s B” batteries, a
St nO ey \mnu, supplies 100
volts or more. It is obvious that if the
charging source s less than, this value, 1t
Will be impossible to charge the battery cor-
seetly and, therefore, these battecis
usual]y made r more sections and

Lo e so that the sections
ean b connected in series for mse and in
parallel for char,

Tig. 3 shows LD Cen s el
connection. Here there are two storage “B
units and it will be noted that the negative
s STbot i e el g s

e the positive ends. Other connections are
fhen (akcn from these fvo_cammon ires

the “B” battery charger, of

may be gmp[mcd
sed,

the
must be h ‘as \\nuld ordmanly
e cmployed for. cln\rmmz in se

instance, o Uesigned 15 ta
charged at an a

and this is the usual rate, it should be
tharged at half an ampere’ if it becomes

necessary to_connect the sections in parallel,
%t

series connection of two 4B battery
designated as A and B, is shown in
Here it will be noted that the posi-
tive pole of battery Al comectef o the
Degative pole of batie s to the
charger Of to the set afe taken from the re-
Maining ends, one being negative and the
other, positive. It you bave a 100-volt B
tattecy and you arger capable of
supplying a grea i this, you can
se the series conncc\m\\ sho\m in Fig, 3-A.
In other words, you v ave to disturh
the connections o )mu’ lmm,\, in any way
whatsoever, when it is to be placed on charge.
1, howevek, your B battery charger su
plies less voltage than hich is true
Of & type that will be deserivd Tater, you
will have to use the parallel comnection
shown in Fig. 3. If you have a 100-volt “B”

P

it will 4
and they should
as described.
HOME-MADE “B” CHARGERS
When direct current s available for charg-
ing batteries, the system u~ul is very sim
It is diagramed quite Fig. 4.
Taking it for granted that 110 voits D.C.
is avaiable, it is only necessary to -
two sections of the “B” battery in
Horaliil o4 Devy Aol iakiofd o igatrated

be connected i paraliel,

hi
Phota by courtesy of Acme Abporatus Co.

0 Fig. 3, and to connest he unit so wirel
foteties fo the Ll0cvolt DL chtanit through
a standard 110-

"This lamp con-
trols the currcut \\1pp‘\td to the “B” ba

tery and for ordinary, purposes may be of

ranging from 40 t If a

B batiery is uscd e i

60- amp will give a

raxc of upprn\lnhnc] an

a case of this

ok e burging

Tn this department in

5) a system for

current very ca rcfu!l\
the April issue,

determining the polarity of the D.C. line

(A.C)

was deacr)b d.

hen only alternating current
ailable, it is necessary t
e e
order to charge a “B” battery.
remembered that alternating current is o

what its name indicates. It is a current that
flows in one direction and_ then in
another, changing its flow rapidly and

1533

Fig. 7. Another type of “B” batery climinator
employs o tibes at all It operaics o an
electrolytic-rectifer principic.
Photo by ‘courtess of Fansteel Products Co., Ine.
periodically. We can, however, place a very
simple rectifier in the circuit which will allow
curreat to flow through it in one direction
only; and thus we can obtain
current that, will be_suitable for Pattery
charging. ‘The very simplest and most satis-
fotog ot G meeorni sl Wi e
“B™ battery charging is to use an
i rectvhcr in a
that shown in Iig.’ 5. H
= 100 voll "B

h.mu'y s 10 be chareel

e pamllel
in_ series with
indisted by R in P ails covering
She Comktie = of il Gl oot
are shown i Fig, 6.

et #
'lhc m7cnhu, connecm

ed, ists of a strip of
alummum L e
which as much ordinary borax

i i, clean them thoroughly
with sandpaper and rub the surfaces u
st highly polisted. Then mount bind-
the ends of the strips
shew iy s bend the strips so that they can

be hung over the edge of a glass jar.
The sofution is plac the Jar as shown
in Fig. ow connect up the lamp, the
rectifier and the “B" battery as shown in

w
Fig. 5, and turn on the alternating curren
ush of current through the circuit will
first take p will be shown by the lamp
lighting up. very brighily, and - then s
flow will die off until the Tamp just ba
glows,  The charging should be contimueil
until the voltage of the e
neasured Wit llm currmt turnec

he natar uccd: ey Hie o
tion. it is a wise idea to place
Tayer of minerai oil about 3 quarter inch

is ei-

thick on the top of the solutio
fectually prevents evapora
4 by s T e seniner
for months withott any deterioration what-
soever. n ol is to be recommendd
for_ this purpose, but castor oil mu
avoided. e
I Piebolaron, et wll vt
E OF BATTERIES

The writer has often observed, when Jooke
ing over various installations of radio
caiving sets, dhat the batteries employed seem
to be given the least possible atention. They

Wontinued on page 1507)

Fig. 8 This climinator

Phato by courtesy of
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Radio Set Owner’s (nformation

RE-ACTIVATING 199 TUBES AT

11. J. Eltiot Warner
asks:

Q. In March replying to a question of
Mr. Green of Baton  Rouge,
tubes can

of Roselle, N. J,

199 tubes thi
anyone. Can you tell me what the method
A. It is best to have tubes re-activated by
Do e e
sible. 1t may be done at home, however, by
obsérving the following direttions very care-
ol

e five vacuum mm gockets and connect
e et posts in the manner
(series) shown in {he sésompanying draw-
B sute to follow ths method aceur.
other connection is almost sure
= bum Qut the tubés instead of repairing
thes

B e ol e
sockets to a 45-volt “B battery, as shown.

By using this method of reactivation, old tubes
can be renewed for awhile,

It makes no difference to which ends the
plus and minus terminals are connected;
cither way will do. Be sure, however, that
e “B” battery has a 2234-volt tap in the
e
sert one tube in any of the sockets. Tt

should ot ight; if it docs, here is a faulty
connection. It will probably flash up hn!r
0 s oo b ot b 4 e
if nothing happens, when the first tube is
inserted, the connections are probably e
and the rest of the tubes may

'he moment the last
note the time on the second hand of a watch.
Let the tubes burn for halt o minute at the
full oltgee o the battery, Then rentove the

ki b e b

S B
ather lead where it was. The tubes should
continue burning less brilliantly. Let them
burn in this manner for an even ten minutes,
Then replace them in the set.

This metind ‘cannot b ued with 2014
tubes v draw too much cu
Bn e
expensive to have it done at the usual price
by a dealer.

INCREASED RANGE ON A LOOP
ET

12. J. R. Beecroft of Pelham Manor, N.
writes
Liave s superhieterodyne using 2 loop
aatena, and
000

Y.

B o ety i T
outside acrial to increase the range of m
set without changing the wiring fo the loop,
whic e all inide the

The simplest way to do it is to couple
he outside antenna to.the loop electromag:
netcally; nstead of trying fo comnect it
directly, which the balance of the
Cireate T e set 1o located Rgains the wall

T HIS page constititen what is to
the SET OWN-

be known a
ERS INFORMATION depart-
ment, and is to be conducted reg-
ularly each month in

EWS. The purpose of the de-

- partment is to furnish assistance to
those readers who have mot yet
acquired any extensive knowledge
of radio, but who are the possessors

 of radio receivers and wish to know
how to handle ¢

TR ey blood com-

intelligently read the articles which
are written for the more ex- |
perienced. fans. Consequently ¢his
new department has been started
for theif benehit; and we invite any-
one who desires to do so, to write
an_account of his troubles to the
editor of this department, 1
ters will be answered by

eiitor will aclegt Srom the letiers
which he receives those queries

terest to all, and will answer
in detail each

There will be no charge for this

i i i SET

this may be accomplished by bringing the
leadin i the room In the manner, and
e or four turns, about three feet
as shown in the diagram, directly
e loop. Then contie the wire to
tlm ground by connection with r pipe.
R 9
i hot
water. This method may be used as well if
you have steam heat, but it is best to connect
to a_water pipe of some kind. The turns
of wire may be_concealed by hanging a pic-
ture or curtain in front of them, as this will
affect the coupling to only a shight degree.

receiver thay be placed on another table at
a distance of ten or fiteen feet,

COMPARATIVE COST OF “B”
ELIMINATORS
a3, We Osear Walsh of New York City

Q When does a “B” eliminator begin to

¢ money? Is it more economical than
e hie allininge onailared s

o-year period, what would be the

comparative”cost, including all
upkeep in each case, of the two methods of
obaining plate voltage for & five-tube et
assuming an initial cost of $50 for the “!

eliminator ?

A. The average “B" eliminator draws
about 15 cents worth of current per month,
s total cost of upkeep i two years would
be I
period o o

ity fu:(pnan can be greatly & improved
o plzcmx 2 fixed Condenser . parailel
1oud speater, 25 shown.

The average owner of the same type of
set fi cessary o install new batieris
R el he replacement
ost or 90 vols averages about $6.00. Thus
the price of B batterics at this rate would
run well over one hundred dollars, T

apparen, therefore, that the average “B°
eliminator will pay for itself in about a year
and within two years_wil reduced
plate voltage expense 50% o
period. Thereafter the cost is the negligible.
amount on each months eectric 1ight bl

REMOV!NG oLHE RATTLE FROM
D SPEAKE]
14. R. r Av Hnlluwcll of Ch.usom Michi-
gan, asks
[ have a loud speaker which gives
sood reproduction o almest all staions re:

ange of a loop receiver is extended by
forming 3 second loop of the leadiin from an
outside antenna, which s inductively coupled
o' the"set when'the two loops are paralll and

Tt will be found, using this system, that sig-
als from almost ail directions will come i
e
o the loop on th Litesfukence ity
e lessened by setting the loopin e set at
an angle to that on the wall. When the two
atc at Hieht el e ciect of t e
antenna will a minimum,
Sesieible to rersin the old dipectional siiec
e

ceived ; hut when one is coming
in Touder than usual, «m Toid syl e
on some of the notes. This seems to ha
only when the music C of certain nstruments
s in, s when & symphony is being re-
. Most of the music comes in well,
but occasionally, there is 5 ratia, Tor
ticular reason. 1 am sure that the diaphragm
is tight and that everything is solid in the
echan 0 this be remedicd?

Enla el iR
Perhaps an occasional note much louder than
the rest strains the speaker beyond its normal
Or it may be
strikes one of
Bindimental Teuoentis 35 whish e hosk
vibrates of itselr.

In cither case it s possible o improve the
output nnecting a fixed condenser across
fhe terminals of the speaker in the mamner
shown in the drawing. proper size or
capacitance of this condenser depends upon
the characteristics of the particular horn you
use. One of about .006 microfarads should
prove right for the average horn. If it does
ot help tey other sizes until the best results
are obtained. It m ssary to_use
one as large as .03 microfarads i the hotn
rattles badly.
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Problems of a Radio Program

Director

By CHAS. D. [SAACSON, Program Director, WRNY

ISABELLE AUSTIN
Formerly of

53y "s Capitol

Theatie Ensermble,

who appears ofter
at WRNY.

director—what he i txin 0 do? And
e R e
ln\nL icips and advantages?

WONDER if you folks who listen to
the radio ever think .Ab()ut the program

too, perhaps:
what you should hear, what is good for you
people

tuning in at the same
Every station is Eoverned. by certain limie
For instance,

But in New York City, which is
the gathering-place of the great in music, the
tage, literature, arts, and every walk of
life—they are all here. Take them if you
can get them, but who, what, when, how?

Some program Ve
and logically, turn entirely to
tainment, That is all that they think of,
that is all that they want, that is all that they
tzy to bring to the Iisteners—and they have
listeners a-plenty. But some program di-
B e o e s
onc of them, feel that the public wants
something more than the utterly jazz type
at least part of the time.
In fact, over at WRNY, we are strongly
of the opinion that the kind of people we
would_ 1ike to.reach and pl
diet
and the purely frivolous occupy only 2 minor
t of the menu,
THE EASIEST WAY—AND THE OTHER
There is very little for \hc program di-
rector o do. it putting on program.
There is dance - opular
more dance music, another group of popu
singers, and there it is! One thing is as
good as another, all things being equal, and
Sou turn the wheel and grind 1t out ke a
string of lambucger steak, Bt the mo-
e program director se
e e
bill, then come his problem:
Fow far can he go in secking concert
music, how high a standard may he set, how
(Continued on page 1608)

THE UNION CITY FOUR

This banie and mandoln cnsermble s besed fe-
i medieys of popular
DX hours for aur dis-

SRDON HAMESON

ist and Com-

aer, who con-

ucts o Mt opers
Series at WRN'

outs micHUING,
baritone of
Sy canoary e
= ]R,m..:‘m w\]\o‘l;
heard regulary [
er WRNY.
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Mass Production for the Radio Masses

increasingly high
standard of living, among people in
sencral, is due to Quanity production
method h enable the mm\\\laums
of elaborate pr()(l\uli al mmlerdtc prices,
more than tr any one other factor. In the
early the .«uh)mnlnh‘ onl\ the most
calthy cu\\ld afford -ause each lit-

ROBABLY the

the
e pars of which they wepe ad care-
fully fashioned by hand. Now quantity

factories as that of

in such
it possible to turn out a stand-
product at

e reach f atmstevery
n.  With many other products
been a similar history—manu-

acturing on a big scale has brought them
e ﬂ\e means of the man with a m
rate incor

BAk & DD, when wadic vas 36l the
Fand-made stage, comparable tomobiles
Gty o
Cincinnati,_Ohio, in i
Tactory production to
Tm purpose in view was o sell
suited to the man of
" Phic demand for sets ex
all expectations, and the fittle plant umgmw
its quarters. Another building was acquired;
then another, and another, until finally there

were_three distinct factory units, and
printing plant

DIVISION OF LABOR

When the experiment was starte
radios were bled iy mich he

factory
e way

that the Expermwmtr builds s
From

se s home.
¢ details to e
ation on any particular set
This worker
for
“the fmshed set

I first problem o the Cincinnati expe
ment was o adapt mazs it cehs s
s smebiy subdividing the complete

job into, smz\ll units, such

ain specilized i
Thin “ncncssiced masidog sfs. by

and.thousands nstead of by do
great question whether
mz\rkct Could e found in those
many Bt a fom months. proved, thar
ilmRamie el Lo
ford, and the market proved to be much

larger than the ability o supply the demand.
Lo this mass production of
radio sets is applied toda: mple,
B e e

Fig. 1

Radio Corporation

One of the most interesting phases of any object is “how it is made.”
Jow radio receivers are manufactured by the thousands in one of the largest factories in the

United States.

This i a strip of insulating material with
Holes i i, for mounting the parts, and for
ceptacles_for the tub sub-panels
ire Cut 10 size by automatie \\\Achmm) Then
the holes. are all punched in them in one
overation, (instead "of, being drilled one-at
as done a few years ago).
Newt'they pase ot 10 e Ietter preat;
shows dnFig 1, The peosl are sipped, one
between the press
Tante O e press B pullod dows. a8 &
die containing the luurmz for marking the

terminal p into the panel ma
eril, cansing ' whie, halky substance
om the roll of impression be

inlaid in the panel. When the handle is re-

Fig. 8, above, shows the interior of one of the
all.metal testing booths.

strip is removed, every ter-
e being marked with aporo-
R Raslans
Drovement over the.former slow pro
engraving ach lester, one at @ i, -
filling these in with white,

Nekt the subspanel, passes on 10 a rive
118 tachite Whece b anekit oontacta are

leased !h: st
minal

By JOHN R. LOOFBOUROW*

In this article is related

siveted to it 2). By riveting the
socket contacts to the sub-panel instead of
attaching them by bolts, the process of mans-

facture is considerably speeded up, and con-
structio made more foolps E olts
often hecome lonss akter » oot b 0 in
service for some time, while rivets i e
Gt iuiekartaly

FORD TYPE OF ASSEMBLY
_ From this poin
journey down
able

v the oub panel st
one of the ably
shows a table upo\\ whi x. one
the _older models of sets 15 as-
e e e
3 cetain operation o perform o the set s
t passes by. Th s are carefully
timed 0 that cach takes about fwo misutcs.
W hen the sub-panel reaches the end of the
sable it s @ complete sei
In see the sub- pancls as they
start theieJorney along the-t cre
the socket contacts are plainly i The
1 does nothing but screw the ¢
misal posts into the pancly and attach a
few dz\mpln“ brackets, done, she
passe: fo the nest g\\( “ho adds
Bev more parta a it along again.
g, 4 shows the panel after 1t has D
gressed for some distance down the table
* Already several of the wires and patts five
been_attac] the coils are being
mounted. From this on {he paril
finished sety must be Bindied o e o
care in order to protect the delicate

fhie
PROBLEMS OF SOLDERING
of the numerous soldering_opera-
tions is shown in the next picture (Fig. 5).
Soldering males up the major portion of the
of assembly of radio ses

& prcat mauy witss 1o be i o
EmTGEe E i
set that the wires can all be attached in regu-
far order, one after another, with no dificulty
from getting into_places’ hard
Each girl js given three or four e
der as it s found that soldering from six to

wo
b Qe s e s
as one badly soldered joint may cause a sef

to perform poorly. To help insure that ail
conections are of the best, many of the
Qires have Togs, soldered efore
o e Other

thy
wires must be soldered directly to parts
e st

(ull) mspccled P sl packed,
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The assembly tables are provided with
slectric ‘outlts every fow feet along their
length, hat ring iron b
pligedd in e
is posible to change quicky from

embly of one type of set to another.

PROCEDURE OF TESTING

A few steps further along we se
parts completely assembled on the sub- i
Tig, 6) and thie suby -panel ready to attach to
the front panel of After this has
s ihe
line, the condensers are added, and a

connected. e e Bachs
and poiners are attachd to the tront of the
and the

nel, on to the first
est who tunes it to a special
s located _in_the
plant, and_ measures the volume of signal
outpit on 2 meter. The ear is no longer

usted as a safe test of performance,
adays.each set must deliver & certain amount
of measured power, as indic cali-
brated meters connected to its output.
SHIELDING THE TESTERS

Even testing is subdivided into several

operations, in order that the set need never

ay at one point in its progress for more
ites

L e e
shiclded test booth (Fig. 8). These booths
are like lile tin houses, buit comp
etal, so as to shield the operators inside
rom all extraneous mcmml disturbances.
The operator who re the set
in a special rack that a\\toln«( jcally make
all Battery connections, Then she "Balances”
it so that it will not sducal at any wave-
, (while a
e
completed her part of the joby she passes the
on to another girl i the booth, who
Shorsuighly ‘nspects e’ set ‘and teats it t0
S ik e e s e one ey
aly, and that the st has been properly

ed volume. of signal output
Thenee a: n to the packer who
places it in its carton, S L

e o
“Thus every two minutcs & sub-panl starts
journey down s, and every tw
S packed set is defivered
at the other end.
na working day of cight hours, cach
table ‘has_an o of 200 50
During e oial pradaction of
the. asserably. plants. itk reached 6000 to
8000 sets a day. Just think of this: Seven
or cight year: e e
ide

Jus
s ago it
red phenomenal to manufacture that
many radio sets in a year|
COIL-WINDING MACHINERY

The parts that go into the construction of
sets are made and assembled in much this
same manner. Each operator is assigned a
it tagk, though of course much of the
work of parts manufacture is done by auto-
matic. machinery, ol winding ma-
cline shown in' Fig. 9, for instance, auto-
e e e s
G5 shicn Thoms usall (e ol & Reved
a new form mounted on the chuck.

How automatic. machinery s replaced
handproces Tig. 10,
Shere.Colls that Bave feen Taked, (remov
ing all moisture from them) are being soaked

Fig. 10 shows how inductance cails are sozk

m“ contit
5"of Crosies Radio Corp.

Photas by court

in parafiin, to make them impervious to
weather conditions. _Formerly the coils
were dipped in parafiin by hand and then
syung violently back and forth to rem
all o from them. In this
clm\e, ey are placed o & rack which car,
e e b e
{hen passes them under @ rapidly vibrating
Seriesof compressed air nostles, which re-
move all excess paraffin. Thus uniform coat-
ing is receive
One of the important advantages of the
use of automatic machinery and of unit as-
Eveiei

parts were made
and sets put together laboriously by hand,

deree of variation in the
cle, as. s6 much denende 4 uren
e particular worker who did the job. By
spcc‘ahzmg small unit tasks and tmmmxf
cach worker to be highly skilled at her par-
ticular job, uniformity is assured, and it is
made certain that each set delivered will
measure up to a rigid standard of perfec-
tion.

VALUE OF WOMEN WORKERS
Visiors ate often impressed by the fact
at practically all of the workers in_ thes

plants are girls or women. “Why don't you
Tse men for this asembly work?” they ask
those in charge. The answer, it scem:
ihat girls are more reliable than men for -
forming the unit operations of
While men are unexcelled for worl involving
the operation of machines of a complicated

i, in order <o render therm fmpervious to

nature, they cannot be relied upon as much as
can women erforming simple tast
with a high degree of speed and accuracy.
The story is well known, how one manu-
facturer's _determination to produce radio
seisat @ price \\nhm the reach of all had its
inspiration six ago, when he wa
asked $130 for a one-tube set he wished &
Turchase for his son, By simplification of
parts and ff in factory methods, he
and others ave een able fo,sadce the cost

as little as $9.75. Many of the sets on the
market today cost Jess than the simple ac-
cessories necessary to operate thes
While this development of system in de-
sign.and efficiency in manufacture has re-
sultel in quality production at prices suited
o the pocketbooks of Mr. and Mrs. Aver-
uge (Cilzen, the latter by:sheec nimbers and
uying power have insured the perm-
anence of another great ind ong the
Sourtes of naticaal, sedl indivifhal peotners
ity. Better standards of living, with the em-
ployment to whicl hey give rise, may cor-
rectly be termed “regenerative” in their ei-
fect upon business and. the. great bady of

consumers, With nearly thirty million pro
pects for moderate and low-priced rad
outfits, and the certainty improv
me.

great 2
s the sience and increase in the pop-
ulation, radio pruduumn and sales will be

nors

kept at_increasingl s g
many years.
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List of Broadcast Stations in the United States

ST 52 |ma $F 52 | mea £ 42 | n it
sroavcasT sTa.  E5 23 sroavcaststa.  SE 52 ["Gai smovoasrsta.  FE8Z | "Gai snomvcastera 3535
scati 2 %3 | Lawr Location FZ 23 | Letter ocat 3223 | Lo Location 33222
var cuumont, 10| wero. e 0 o | WERM. Iotinuoni Tt 2oy %
5 | KB ofhimanclo e 3 1500 | WEBR, Baitimore, e
s | KEXY: St o 20 | WEBZ, Gateours, 1t H
100 | KEV 10 100 | WEDF, Filne. S 31
5 1o | KEva: o, nny i 150 | WFT, Phitadetnbia, i P
) 100 | Kev 1 o | wris,” o, F
X 30| KEVR: e e it ;
X 1 | Keor outin Calie, "L
' ,‘::,: Taaho. 10808 750 Kau.‘ummn_ e 1
" i i 3| kevi o E
g 100
g i 4
3 1 )
o 5 s
it i 5
5 2 10
o G0
o 00
5 1500
i 5 ‘100
T 5 1000
it s i b
Y. M ik, (5 101 i 23 150 uis o i
KNTR, Lox Anselo, Col an 3 3 50
P Los Angeles, Calir...... 28 LB & s
o o5 75 5
A, aons 73 i
[ " i
1 i 73 S
: a8 n
8 %0 "
U, Junesu Alaska 10 31 2
2 Fond s L, Wis n 1000
5 Mo g o e oo o £
C. Jutin 10 o
KEIE, Qo i, 5o 5 > a 10
Sort. i b The complete st of br(mdczut stations, arranged for co e
& e £ spes o News, n
20 ih revisions’ and chaniges up (6. the closing. date of the 100
magazine. The Frst number after the call letters of the o
* stion is the wavelength of the station, expressed in yHBL: i, 1l B
meters ; and the second number its power, expressed in watts. WHBN, st s, i h
WHBP. Jainciows, Ty o
80 zion, 11 3110 G000 T
Wala e e 50, 0 e 3140 5000 %
R K il i s 4 o0 i
Kene, oot ~'9w 2125 100
55 3000
i
i
3 1o
i
3
3
)
KEpi “Ang it
o, o ua. e B
PY. ook 5 1 =
ax. 5t o it 3 10
FaB. Fore Worin, Focrs. 100 @
80 e Sl
4P, o o 7o
oy, A Wty S i 21 o ¥
QW. Norh Tend, W 7
AT A i
, Beiie, Tex S e i
b e ] g
Gt phiad Ty B
2155
3 s i
o i 01
a0 EAN. e 1-;,.\”“«‘ N i
. EAN i S
o EA 2 i
i 310
10 ()
o 0
3 o
B 53 100
1 =
1 1
i
i s
S 1
i i
1
i
50 ;
50 s
im 1
& g;
i 50
o i
Lake, Gait s 3 H
KPXO, Saria i Cal 7 m &
% o Wiias i~ an 10
KFXD, Togan, Utah i1 "‘“”v “ i i talh Jo Clmis
KEXE. Gorado Sprnis Cial” 20 om WEAK, wo Taaset, 11113 20 | WPBL Camden, 83011210 ki s
KEXH, 51 Paso 2 %0 | WBAK, Hasrishurs 3 a0 . colseine, Yina. 11 . o
KX D, Colo T 10 WBAL, Battimore, Sta. +-2.111 210 5000 8L, S T (Continued on page 1565)
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ooy As nearly every
Sets. Sealed country other than the
in Japan Lm ited s, hcr v

a
sl required in_Japan
payment of an i license fee of Amm
nine dollars and a half for listening in.
When the l.ume is granted to a listener
his set is tuned to the wave-length of the
Tolio Municipal Broadcast station and then
=u](‘4l so that no other station ma tune
. It is reported that this h d«mc in urder
that no rad ed up
on the air by secret hmadx.nt s(«uous

put
GREAT BRITAIN

interesting
recently
cﬁecml lmm“r\ al

Transmis-

sion from
oving
Train

transmitter, W
of the car in_which the send
was placed rophone of the trans-
mitter was placed on the footlate of the
locomotive and leads were run to the car
through armoured cable. this way all
the various noises of a speeiling train were
put on the air.

Pecessary 1o drill but one hole in_ the pan
mounting purposes. By using mmm .
anceunits (hy rheostat can

Tegulition of any type of vacuum tube,

section of vdegmph line between two
stations, Potter's Bar and Hitchin, was_in-
sulated from the rest of the fine. This
telegraph line was use receiving anten-
na by a receiving set in between these two
stations, and the signals picked up by this
set_were relayed to ﬂxe hm.‘dc’\ﬂ station
in London. . C. McLoud.

The following letter

rom An might be of interest to
English radio fans of the Uited
Etpey States, showing that the

s Gl ot
ymnnnﬂ otganization: .
Tditor, Popular Wireless, London
o Dear Sin Tt may iy rest sou o know that
ave constrieted 4 wircless receiving set consisting
oF'one ermancat orystal deteetor and fourteen osel

Iaing crytal amplifers. The whole st i¢ un of the
cleciie el tha aetuate the ront doos b, and the
TeSgption s oo semarkable

i

Lo Speaker

Gland comes in

< can only be endured when (he
mufiied i a banket: New

n'so powerfully that a headphone

Ry
o o dhe.sound box"oF the gramephone il the

iy most ontstanding success,

however, was ob-

tained when ‘ecdensally” turing i an siternoon

concert from

and @ farse

windows were shattered,

sembled Tound the house, won.

dering and. m, Ivm\ ot the volime ot musie tat
14 el me of

o Barien

I
42, Studiey Road, Harrogate.

defighted to ﬂ-wn you \\nh any furth-

ENRY fREtsso

This illustration shows

A Vienna radio ama-
teur las recently patented
a new device for improv-
ing reception on the usual

~web coil, in which the unem-

basket or spid
foyed wvindings of the ‘coil are reduced fo
a minimum, and a particularly pure recep-

This «.m-m shows bow the noises of 3 mov-
tain were broadcast from Lon

tion plus an increased intensity of sound are
sained.

e colis helmet (e it woe el
grooves; a contact button being laid be-
Fwcen o grooves, and moved according

red, as in a regular
1 coil, the range being he-

hollow-cored spi
tween 100 and 2,
For usc with the spool, the inventor has
buil @ special crystal sct closely resembling
erican or English “stand” telepl
With any good crystal, and with no-other
amplification, it can be used to operate
loud speaker, bringing in all local stations
clearly. In distance receptio most
cffective with head-phones, rhm!au in_some
instances a loud speaker can be used. It
will operate on a frame aerial, or can be
plugged into the electric light ' socket
—N. C. MeLoud.

Television
peri-

ments

g
: Satem developed by Mr
J. L, Baird of Glasgow, 1t 1s reported that
Jhe Frrench authorities Bave also been asked
for permission to attempt the transmission of
pictures between London and Paris.

One of the exhibits at a recent radio exhibition in Tokio shows how listening-n is

P e1S Bhotos
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Changes in the Polarization of Radio Waves

03

4 E e the :u\, of Maxwell and
it been known that
ri ves are_identical, save

of frequenc;

frequently
ertzian

because the curren ich produce
waves travel along fixed conductors; whil
the moving charges in the atoms, which are
the sources of light- fon, are constantly
changing the planes of their orbits

3
e
tenna, analyzed at a distance of a few
lengths, is completely plane-polari

In the ordinary practice of radio com-

transmitting
few wave-

5 authority

a i
readers,

e welcomed by our
“EDITOR,

between an
the ground,
so that the
rudxauol starts vertically plane-polarized. It

been assumed, from the earliest day:
S
vertically polarized at all distances;

munication, the currents flow

main
and

An article describing a series of experiments on the polarization
the foremost radio engincers in the United States

By GREENLEAF WHITTIER PICKARD ~

Taventor of Crystal Detector and Radio Compass

tive for work below 100 meters.

lencs the best mode of seception would be
il conductors, Tn. recentyears
m L.\wuruuull bave been made (first by

et r by Smith-
St e e wihicl con-

s assumption for the lower trans-
mision- (requencies the band
from 10 to 700 (3000 5o 29
meters).

yeles

Equall; early assumed that for
best transmission the wave should be verti-
cally plane-polarized, that is, radiated from
ertical antenna, and receives
al commcmr
rently confirmed _this, a
wp«‘r read betore the Tnstitute. of Electric
gineers, carly n 1899 he said
‘h is wel, % e that'a horizontal
en ed considerable
Heighti toota smh seems o be of little or
no practical utility in increasing the range
of el CHEy, o veetil wire 30 foot
long s employed at"both sations, and ¢
of this s added 2 hosizontal lu\mh of
530 e, the_dist is greater
the vertical \n\hum the horizontal,
than it would be if both were employed
These results show that with this system it i
not. sufficient to use & horizontal radiating
or collecting wire, as such a wire would be
of 1o uumv for long-distance signalling.

polarization the rays radiate
Vel e
sorbed by the surface of the earth, which
acts as a receiving conductor placed hori-
zoutal
DIFFERENT PHENOMENA FROM SHORT
WAVES

It is one of the objects of this article t
show that certain of the above assumptions

Arrangement of the apparatus used in determini

horizontal component of radio waves at the
‘author's analyzer station

He finds horizontal reception most effec-

radio waves, by one_of

are not true at all fon frequencies.
In fact, when (mn)m;sumu is made at fre-
encies exceed o Ik
{300 15 130 meters), a large part of the

ve veaches the distant rec
polarized; and,
very little difference as to this effect, w
the wave leaves the transmitter vertically or
horizontally po\a zed. [ have also muud
entirely contrary to the experience the

lower frequencies, that honzomzl collccl ng
wires are of marked utility in long-distance

quarter century of
practical radio communication o
ctlorts b @ ized

e ooi tu paeing e
o0 note that, in 1902, Allessandro Artom sug-
gested the use of circularly-polarized beam

sadiation. Thi inventor proposel. to erect
two finear, radintors 3t sight angles 4o esch
ther, and both at 45° wit

v the xcruc;\l
Andrew’s cross; and

et et e
shme feomency hutglieron i oites

90°, to project a beam of i polarized
waves A his early date :\rmm did not

have at his command any effective generator
of continuous oscilations; and although fn
19034t made
Ll um e A

e oz 8
FRoome L
£
geaung 10 et
FIG.I ATT. AND

he _circuit used for
S

WAVES IN THE UPPER ATMOSPHERE
Although Kemnelly in 1902, (and a little
Iater_Heav pointed out the_possibility
that onization in the upper atmosphere might
rtl some of the upwardly-

= rom a transmitter, it is
only in (e Tast few years that Tadio) dngic
neers in general have appreciated the prob-
abilily. that the usetal pavt. of the radiation
in long-distance working does not cling to
the surface of the carth,
some sort of trajectory,
a projectile in high-angle fire

true, and evidence to this end is now ac-
cumulating rapidly, then the early objections
o horizontally-polarized quite
literally fall to and remain on the ground.
I e, as Marconi said in 1899, that
hor olarized  waves,  proceeding

along the surface of the carth, would be

mapidly attenuated, 1t is also trie that Ar-

tom’s circularly-polarized waves soon

be, damp esolved into_ plane:
1a

B
surface of the ground
directed radiation

t with upwardly-
the radia-

tion from any o directed)
the around ceases & effect; save
in the vmedmr» vicinity of the transmitter
and r

Early in 1925 the writer's attention was
directed to certain serious gaps in our knowl-
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CHANGE OF HORIZONTAL COMPONENT WITH DISTANCE

ELECTRIC
FIEL

7.5 MC

—

—— 4

— 3

INATES ARE RATIOS OF HORZONTAL

£ ORDI
s VERTICAL ELECTRIC F

E
EQUAL AND "-2" THAT THE VERTICAL IS
ICE THE HORIZONTAL.

o KILOMETERS
Fig. 2.

1000

These curves indicate how the horizontal component of a radio wave changes with the

distance traveled at different frequencics.

edge of radio transmission. As said above,
B e T oncasased the plsie
zation of waves at considerable dis-
Tanees from the transmatter, and had alw
found them substantially vertically plane-
polarized; but their measurements had been

nly with waves which were

Vertically polarized at the source, and only
over the lower transmission irequencies. This
left unanswered the question of what would
i the waves the transmitter
polarized, and the further ques-
‘Whether vertical waves at very high
(reu“enme: would remain vertical at all

o @ e, 1975, Nichols and Schelteng

Faraday effect

< of polar
large auglm R at
Tigh freduencies. At sbout e same tm

steele S Dorisonfal donblet at Stheneciady
began, experimental_ transmission of
ontally-polar a frequency of
790 elocycles. - (380, meters) ; and 4. the
writer’s laboratory at Newton Centre, Mass.,
this transmission was received on a vertical
with approximately the same in-
tensity as if it had been radiated from a
conventional vertical aerial. Inasmuch as
a vertical antenna acts as an analyzer for
maimum Tesponse

al

transformed a considerable part of it from

horizontal to vertica

TEanG THE WAVE'S POLARIZATION

to answer these questions sati

racmnlv “ihe following measurements were

obviously necessary: first, a determination

of the polarization at different distances from

high-frequency transmitters, radiating verti-

cally plane-polarized waves.

parison measurement, at bo(h hlgh and at
4 istant transmitter

quired, capable of determining the direction
and magnitude of the electric forces in wavcs

ar

h as hills, buildings and
ires which might further distort
measured.  Here was

the wave
erccted A wooden tower, and thereon a linear

Hertzian resonator on a universal joint,
placing the receiving apparatus at the center
of capacity of the resonator.

It must be borne in mind that, whenever
such measurements are made at or near the

surface of the ecarth, and a portion or all

of the waye under observation is coming
on the rccexvmg point,
SR

AR
general not that of the incident wave alone,
but that of the 1eaul\a\\& of the incident and
reflected_ray. imposes some  rather
serious limitations upm\ the things which
sure. example, it is difficult
to determine \\'hc\l\tr the wave reaches the
oint along a horizontal o an in-
path; and, equally, it is difficult to
determine the exact angle of polarization in
the incident ray.
By way of illustration, i an incident ray
anele of i, plan

cleceo
e by
e N
would be difficult to determine either of these
ansles. e reslinot waresfront of theiin:
cident and refiected ould be

having an amplitude half that of the vertical
component..In ather words, the wave would
appear as if horizontally propagated and
ellipically polarized, wit the major, an
minor axes respectively vertical and hori-
DR e e SR
angle of the incident ray and the exact
direction of the electric forces might be
made at extrenely high frequencics over

high-resistan nd; or, far better, by
talking the apparatus & ki or ‘two
S e ST

captive observation ballo
HOOE.UD 07 THE APPARATUS

Tt was obviously impossible to carry the
tower high enough to avoid the reflection
effect of the ground. The resonator wire,
8 meters long, had its center 7 meters above
the earth, which proved sufficient to prevent
any material change in capacity of the sys-
tem as the wire was rotated (which would
a change in signal intensity
r some experiment,
evolved. The
n at its center, and
mall tuning condenser inserted. In shunt
with this condenser is an inductance coil, with

"This ga
ode at the ceter of the resonar

1541

tor system, which not only prevented disturh-
ing effects from unsymmetrical capacities
from the resonator wings o’ surfounding
objects (suth, example, as the observer
e ) hae alsoiae i <ysiam ot
directional properties in a horizontal plane.

inear resonator gives maximum re-

sponse when it is parallel to the electric
field in the wave-front. When the resonator
is at right angles to the electric field,

to u
still parallel to the wave-front, the response
is zero. But when the resonator is at right
angl the electric vector of the wave,
but not parallel with the wave-front, a slight
response may be obtained; because one wing
of the resonator is excited slightly in advance
of the other, and the currents flowing to-
ward the cener of the system
neutralize, as the naw_ ot e
apart in phase. - The partial groanding of
ey eaan e
effect, so that sharp malls cosld be obtained
y mnuon cither on a vertical or a hori
zontal a
Caiblel o the  relonatar w input
circuit of a super-heterodyne receiver, using
two stages of intermediate_frequency am-
plification at 40 kilocycles (7,500 meters) and
a single audio frequency Stage after the
second detector. In addition to the normal su-
per-heterodyne oscillator,
e b
ond o %
et perating at a fixed fre-
U o Hndo, P pobisd
sudiofrequency note of 1000 cycles, by
beating with the intermediate frequency cur-
rent, and greatly increased the intensity of the
Heal o stiopine it RS
oscillator could not be employed, but the
greater part of the mcasurcmcms were m
on code signals, where the second
oscillitor proved very useful

The measured voltage amplification of the
two intermediate frequency stages was 1200;

but the loss in frequency conversion in the

second  oscillat peration, a volta
(i s 00

The analyzer station at Seabrook Beach, N, H,
where the work described hercwith was per”
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Thirty Years [n the Dark Room

il

The Experiments of D. McFarlan Moore

This is the final installment of a biography written by G. C. B. Rowe, of Rabio NEws, telling il

of Moore's experiences and inventions up to the present time.

O one knows what great and ofttimes

undreamed-of uses the future may

in store for a new idea or

Tovention. Even giving publicity to

a néw combination of old ideas has oiten

aried_valuable developments; hence the
at assistance_being _giver

vancement of science by L

Pure science is a misnomer. ci

facts are ultimately applied, but ofts

All scientific
en in

fdrls far nmde nnm those connected
their _dis For example, the
(h\wu of h(‘hum in tlxe sun had seeming-

3
Iy no possible. relation to. wireless yision;
neither did the scores of varieties, of what
might have been called TAGwum. tubes,
made by D. M “Moore, mainly for
lighting purpuus Yet each of his sys-
tems, consisting of light-giving glass tube

often several hundred feet in length, de-
n the development of much new
auxiliary apparatus for both their manu-

and installation.

“EXHAUSTING WORK"

e et Toie fube Bt Elracter (et
i in situ) was attached to the
xvurqu:t "of Marceats Studio and extended
gyer dhe pavement on Fifth Avenue, New
York. Probably a mo ate piece of
glass-blowing had never been attempted, 28
the 134-inch tube was 57
volved curvature may be see
tration on the next page.
judged to e from cracks and pinbioles,
+ job was to remove the,air
by means of a high-vacuum pump. Therefore
alarge duplex Geissler mercury-pump, which

about 50 pounds and wa
1y delicate and cumbersome,
with handles. Moore and an as:
ried this_pump_ from Newark to the curb-
stone in New York, where the big tube was
d st

facture

shoceestully exbermie diing o Bad Saoms
storm. This tube was marvelled at for
many years: and the icicles peml nt. trom

it, bore their mute testimony th

the nearest approach to cold light that the

world had yet
Ho

ever, '\lnnm» experience that snowy
night proved to him that such a pump was
not practical ; and the next day he made the

first rotary high-vacuum oil pump, by im-

mersing in a box of oil a
and then reversing its rotation.
f such pumps are use

ST

er_toda
of vacuum
lamps and radio tubes. & other pieces
of new auxiliary apparatus developed in
Connection with the. long-tube systenh were
vacuum _gauges, the flat-flame gas burner,
photometers, glass-cutting tools, carbon”
dioxide generators, etc.

SEEKING FOR NEW GASES
Moore's original idea in 1893 was to make
a lamp, the light swould be emitted
hy a gas elecirically agitated, . However he

wa realize how Tew gase

tere are that ‘can be wsed 35 a solution
of this great problem. A companion puzzle
was the selection of the electrode material
[t required great patience and persistence
before Moore felt that he could say that
there was no known gas, that could be used
with any known andbecome
luminous from the simple application of
commoniy-distributed low voltage. It was
then that the blank spaces, in the “periodic
table” of the chemicas elements, became. of
great interest. Argon was discovered in 1894
and Moore had read of Sir William Ram-
ay's interest in' the missing lements; 80

e 3

How cts or motion_ pictus

e dtie: Sad eyl O i N et

this diagram which is explsined on page
1543,

he wrote to Ramsay of his belief that the
further development of vacuum-tube light-
ing would be dependent upon the discovery
of new clemental gases

William with his contemporaries final-
Iy completed. their determinations of argon,
helium, neon, xenon, and krypton, When he

On the It o shown 3 “daylight vindow” in

e in 0 h ographer's ‘sudlo. Below, the
s rotary Fighvacuum ol pump, the 'fore
of used today for exhausting

Mr. Moore matching colors, using His “acti-
ficial dvyhghz windowt

came to America e called on Moore and
cognition of his prophecy and his wor
presented to him a champagne bottle con-

when' thaniin
Ham said’ diplomatically, “1 you dis-
cover another gas and that i be white.”
Sir William answered by pushing aside ap-
ratus on the dark room table, and after
mlm;, @ sheet of paper with many ciphers

ell, if it is in the atmosphere,
it can onl\ constitute 1-23000.000,000 of 11
USING COMMERCIAL VOLTAGES

Moore charged some of his old famps
with what he called “Sir William's o
and there was thus pn\(lmul the

starting, low-voltage, . gascous-condictor.
corona famp. These Jamps are now made iy
many countries and in many types. Fig, 1
shows this origina amp, which was made

1894, and required more than 220 v
become Tuminous. This was becans
conductivity of all_gases then Kaown was

t high; and therefore it was necessary
o
mittent-induction
This latter
with his
vacuum-break.

Y less it was highly desirable to
climinate all auxiliary apparatus, and pr
duce a lamp for 110- and 220-volt ciretits

would parallel the wonderful sim-
plicity of the ordinary incandescent

remarkably  efficient

t was re-exbausted and filled
with about a 30-mm. pressure of the mew
close-fitti

neon gas negative glow
appeared over. the entire suriace of the fwo
alominim Spical. slectrodes, when. 4 Bl
ternating circuit of low potential was ap-
plied. (See Fig. 1

Of course, the thory
of this kind of lumino:
matter what particuar gas
of gases is used t differs radically from
et of 2l foemtsiof et B
light of which is a simple by-produ

explaining the
t
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bot wire. In the negative-glow or coron
lamp the circuit is not continuous and the
clecrodes are hardly warm—in fact, o[le\\
at the temperaturc of the ro
Sluminescent” light. The clectriony, in o
ing between the clectrodes, causes the in-
tervening gas to be brought to luminescence
by electronic bombardment.

E NEON LAMP
on gas, which is a by-product of liquid
air, and constitutes one part in ever;
of'the atmosphere, is particularly suitable
for suc Becanse of the location of
Uhe highly faminous Tines in its spectrum, its
ineriness and its high conductivity, Its' re-

ance to current flow is only about 1-163
that of air,

When neon is used as the gaseous con-
duclor of long ositive columns it is
highly-efiicient light source; but when the
Bor| | o s ot an e Tgie

all negative glow, it is not efficie
Moare made Tamps of this general character
that consumed a5 high as 100 watts; and

ribed some of them in a paer presented
(hruugh the A E. in March 1920.%
modified line of these lamps was
shown i, a paper to_the Hluminating Englz
neering Society in September, 1925, which
seems even more inferesting and capable of
practical_applicatior ereat variety of
filds, The rcadm attention is called par-

chich shows: the. “ielo-
ion lamp, which Moore be-

ticula
S i

The_diagram of conn sed_in the re-
ception of moving pl:lux:i iy “Fadio, with the
telofama Tamp,

lieves will prove the essential element when
seeing attachments are on all radio receiving
sets. They will be onc of the important
factors in the great world-changes, that are
destined to come in the next decade, and will
effect our lives to a greater extent than
have the marvels of the past ten years.
SEEING BY RADIO

‘Closer contact” of all humanity are the
oy S (e il then e ond e
everything {hat 5 transpiving on the whole
Of the earth's surface. It will then be simply
a_m ice as to just what you
will select to see and hear, exactly as you
may do today with printed fuatier 4nd radio
broadca:

o March, 1924, Moare broadeast over
WJY ‘on the subject telorama, ot
seeing electrically, Hie “elaims that the Best
way to make thc Tr:aw ot Lo et

nt In
2ic o719 hope.  Unicas e woeld o
Balkan States better and the;

The Moore tube that illuminated Marceau's cs-
tablishment on Fifth Ave. was a close approat
“eold Tight.”

guter world  better, war is sure again to

break ou
Tty e & general idea that, the
more marvelous a new invention, the more
be to understand why it

produces such marvelous results. It "has
very small per-

the _principles disclosed by th

s actaally grasped by

hat the

follo esceiption. of the telorame may
e so clear that every one will have a
satsfagtory  understanding o “how it

worl
Fig. 3 shows the most essential factors
lh.Agr.Ammd( cally. All objects that are seen
are. continually reflcting  Tight, as. shown
at 1. Some Jarts reflest more light than
others ; particularly so if the object is mov-
ing.. Whenthis reflected light, which does
not have a_constant intensity, shines on a
photoelectric cell (shown at 2) the result
is that through amplifiers
which also vary in strength,

nte
the wonderfal
telorama lamp, as shown at 3. This gives
out an ever-changing fight in accordance with
the received impulses, and it reaches the
screen as shown at

Two companion mechanical and_optical
devices ace also necessary, the one shown at
xl, and the other at y have been
ut the discs of C. e
ations_than any other known
lhc xuncuon of these two devices
flashes of light,
b (Im\mcr, Jirst on the photo”
clectic on the screen
at that a_pieture there will be made
bl lheiiie o il

at_the sen
i the picture at the sending station is a

moving scene, it is oy necessary that the
whole scene be sent every sixteenth of a
s cond, in order nm adio movies may o

the receiving s
i reronans TANE
However, the most important factor neces-
e lam, '{

m
light when the radio impulse is stzon, ;..d
less light when the impulse
corresponds directly with the most xmparlant
factor_of the telorama_sender; vir, the
o-clectric cell 2, which changes light

s th
ey lnow. the wpilsations into electrical pulsations.  The

FiG.2

These sketches show four of Moore's most important developments in tubes.

*See also Tuw Exvexiugxss, Janiery,

) 1926, and Ravio News,

September, 1925.
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lamp is the inverse equivalent of the cell,
and it must be a gaseous-conductor
with cold electrodes. No form of heated

in
telorama e with ease,
he dppcdmmc of continuous motion
transmitted to the eye, the same as in ordi-
Sty aotion picons
A variety of methods have been evolved
e that this_gaseous-conductor lamp
ost instapily after
. In fa

have fed that oy
B
shows the lamp located in the plate circuit

of a simple hook-up. course, we wi
have secing attachments on our ordinary
house_telephones, but (lmmnm, the largest
field by far is that of

“DAYLIGHT LAMP DEVELOPMENTS"
The reader has previously been told of
the ploncer worlc Nioare il in the 'rea
of color, correct insistance that the
light <l\trl from his tubes filled with carbon
dioxide produced daylight color-values. Some.
of these tubes were 100 feet or more in
lengeh, and otbers in the form of compara:
tively I, portable metal cases—called
da

window variety of these artificial day-
light windows was four feet wide and six
Gl B Mo, b b o o

trunions like a huge cheval glass. The high-
est class of photographers used it, and said
that the portraits obtained were unsurpassed.
However, the automagnetic feed valve nec-
essary with these large tube lamps did not

TRANSRORMER

he_automatic feed-valve (or gas[l-1 tubes.
e S toea: ras. & grese atep forward
in their evolution.

fend itself particularly well to portability.
Moore ftally developed = pogiaicoani Selt-
contained tube Jamp as shown in
development S e il
spectrophotometric work; as indicated n 2
paper presented fo the L E. S., in Novem-
Ber 1915, which discloses it 11: developed
the formula for making the paint used in
all of the precision photometers n the world
tod:

Y.

fore the United States went into the
World War, Moore as Vice-President of the
Orange Chipter of the Sons or mc mer

many, ways. During ch war e mne
as a “Four make good u
AR e

speaker, by addressing collectively about a
half_million people. He

also_responded to
range Rifles
rmistice. He was also
i e SEa N
Jersey, during the great Red Gross Drive.
(Consinied onpage 1607)

They are explained fully in the accompanying text.
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New Developments in Radio apparatus

By G. C. B. ROWE

day by day, toward simpler operation as well as graceful design.

The set

owner has a royal road to radio reception, compared with the experimental labor he = had

And with the solution of engineering problems comes an era of n

the production of the cabinet work that houses radio receivers, gracefully and Sl

154
Radio design tends,
t0 g through.
the devotee of excellence in radio,
whether he be an engineer with an
alphabet after his name, or a neo-
phyte ng Hvr first plunge, there
is some Hmw mmruv! isfying in view-
ing a piece k
ousl
ple: a

have been
Hiat tus besst il it both wall vcalice
the attractiveness in a product of radio
science which can prove its merit; as well
as enjoy the harmany in every line of the
newer radio cabinets, that have outlived the
period of the grotesque and the flamboyant
wood work.

his s a period of rapid development
, but in the ap-

produce a

lic which seek
permanence,
tific developments
radio has entered ag
The newsst apparatus offered by mame-
urers of forcsight appeals to those who

Eoneon ol = Toe

n this respect, whatever Scien-
the iuture may afford,
upon its_final

k both ease of
old bty that will be. permanently satis-
factory to eye as well as ear.

portant, because it allows a rough adjust-
ment with maximum speed, and the fine ad-
justments to be made with great

Thus it is possible to have cach sta

e very

antenna and the grid circuit of the first tube.
This coupler may be seen in the lower right
hand ¢ both the rear and the botton
views. pling transformers are used

Fixed s

This _five-tube
+ be tuned

selective, and still retain single control of the

main tuning operation. In practice the si
nobs need be adjusted only when distant
stations are bemg tuned in.  For all ordinary

signals the condensers in close enough

synchronism to preclude the necessity of more

than a adjustment
The knob in the lower
of the front panel is a

single

leit hand corner
selectivity control

Actually it varies the coupling between the

The middle knob varies all three condensers: but

the two outside ones can be adjusted

Tndependently.

A SET FEATURING MASTER, INSTEAD OF
SINGLE CONTROL

receiver described in April Ravio News

provides limited adjustment of the two end

ndensers, and single control by means of

the middle dial. “The one illis \mm in the
adjac f-tones carries the idea further,
Either of B conenicrs i be o

over its whole scale, independent of the cen-
tral one, " But when' the
the other

.mpm ed by an inge
o the tension on which i
by small'spiral sorngs, Aside from
ks the three condensers
Do e w
o maximum and back. (o
the stops at each end,

il three condenser scales
This arrangement

in the output of the two radio frequency

The detector is conventional and has

M theostat control, The design of the
cy i

stage transformer has a core
Tcacly ke s e usual thickness,
removes the possibility of
“eore saturation,” and allow
pass as

foud speaker can handle,
from nearby stations are

“Indect, xhe sienals
s0 loud that it is

destiable lo cit it the lavt e fa e
most work.
speaker switch

This is done by means of the
. which is the leit-hand
mall knobs belowthe master
i the filament
battery supply

he Jnob on the lower right of the front
panel is the filament rheostat, Another
provided inside the set, but this is adjusted
only once, and remains unchanged in its or
ginal position until a change of tubes
nade.

d with such care that
to tune in a
t the wav
on the tubes.

The set is_constructe
the makers invite user

Wi of ‘an antenna shorter
longer than usual t rst dial out
of synchronism with the other two (due to
the effect of added e capacitance
in the primary) the coupling adjustment, or
selectivity control, should be leit near zero.

0 the use

Most of the wiring of this set is run ben

Photos on this page by

ath the
of the smaﬂ:r pieces of sppmratus

sub-pancl, where there is placed also mos:

Diston Fan and Motor Co.
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In this position conditions in_the antenna
circuit will have a minimum effect upon the
wm.dary he grid circuit of
the first other respects, however,
the mnmg ia similar to that Of any standard
t quency receiver.

tun

ATTRACTIVE SIMPLICITY IN TUNED

A receiver ich att; m, attention by
virtue of its mechanical construction and
simplicity of detail is shown herewith, In
this receiver the radio frequency and audio
requency units are constructed on separate
sub-panels ; and in order to save space and
simplify the controls there is one gang and
one ordinary condenser for tuning the radio
qu nplifier stages,

The arangement of apparatus is
noteworthy, as_here again is simplicity and
at the same time neatness in design. The

1545

two radio frequency which
are tuned by the gang condenser, are so
placed that the leads to them are the short-
ot possble. The radie frequency trans-
for mus arc nlw wound in an unusual m:
B (he oty s e

‘This view of the receiver, the
e’ panel, its two

its own sweet way without a thought

ner, as th il
on the same tube as the secondary and in it just naturally keels over from exhaustion.
the “m d instead of being  To many fans the thought of grabbing a
woun hydrometer and find the battery

e T

Nos. 1 and 2 are the variable condensers: 3.
7 voltmeter; 8, A.F. Transformer: 9, detector and A.F. sub-panel.
Courtésy of Appleby Manufacturing Co.

ampli-  strange, unknown_reason.

two stages of tuned radio frequency
ill not hazar

fication, detector_and two_stages of
frequerey. amplification.

ent in ve of circuit, caused by mag
fetic. and capacity fes , are retarded
Dy feeding the plate p«)tu\lml through the
primary coils to the first and second stage

terior of which appears below,
tuning controls and the voltmeter
Courtesy of Appiess Man ing Co.

g scems repulsive, for some

4 and 5, radio frequency inductances; 6, R.F. sub-panel;

Why this is_so
b

o wew
‘Oscillations inher. alas, such is the case. However for fhose
gentlemen, who have the anti-hydrometer
complex, there has lately been introduced a
emedy.

shows he pleasing appearance of

Thi

nedy is shown in the accompany-
ing xlIua!ml.on The panel meter wih the
double scale should prove to be a boon
{he gentlemen \nth the complex that we men-
tioned above. the left side of the scale
is_ indicated what the battery is doing; 4. ¢.
whether it s dis ¢ being cha
This is a great advantage, for many times
the battery charger is in the cellar along
with the storage batter

stairs. Now it is entirely
tem of switches to be devised so that, by
merely throwing a switch, the battery is put
on charge and the rate may be observed by
means of this meter.

But we can hear our friend with the com-
plex mutter, “How does that save my pok-
ing a hydrometer into the battery
(Continued on page 1611)

claims, or because the article in our opinion
was without merit. This represents a total
of more than four pages of advertising, at
a cash value of $4,450.00.

The RADIO NEWS LABORATORIES'
Seal of Approval is your guarantee that the

et e L e
the apparatus in our Laboratories.

Sfocmers, from the grid end of the
secondary, and by the introduction of just
enough fosses through eddy currents to ta-
bilize the circuit. These r
duced by the proper placing
radio frequency transformer in relation to
the metal hiclding It fs not possible_to
e at Stion mathematically but

oty B

This receiver has elength range
at 1 above and. below any of 4
fengihs wsed by broadcast stations. in. this
country at the present time, It canbe
tuned from 185 meters to 570 meters; and
the reception is said to be clear and effi-
cient over the whole range.
KEEPING POSTED ON YOUR BATTERIES

One of the unescapable chores of own-
ing a radio set—few though they
nowsdays—is the atiention Bhat it e
paid to the batteries supplying
e
often have we heard the lament, “Oh, why
id'e T charge my storage battery last

right, a

anel ammeter which,

b

o
Pliotas by courtesy of the Collokay ig. Co., Hos
cal Tnstrument Wmi,,’ Weton Blecuical Tnsiviment Co.

Voltmeters _and _ammeters,

d
night?” The answer, in nine cases out of
that the hattery is allowed 10 o on
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A 110-Volt Filamentless Tube

By A. N. LUCIAN, Ph.D.”

The author of this interesting article on a new type of vacuum tube, for re-
ceiving radio impulses, has for many years devoted his time to the study of
types of tubes and their construction.

GREAT deal is now written and
speculated about the practical possi-

bilities, of yacuum tbes operating

ctly or indirectly from the

housel lxglmng circuit, The first reason for
s doct ot e perhaps, is a per-
itclly natural desire to'do away with such
mbersome and expensive adjuncts as stor-
batteries,

ak‘t and drv -cell
eliminators ich accump.mv a
e
e
keen experimenters have, for some time past,
been working toward a solution of this prob-
lem; and news of their work, or of their
drems (mainly the latter), has leaked out
to the outside world.
The first reason mentioned above is bound
up with inherent limitations of the ordinary
vacuum tube, universally used in radio worl
Any tube in which the source of electron

Leacs T reaTeR
€ waoe oF ponceL Al wirn
SPECAL METAL ™0 outs
Wicn ST Leios
Y
FuRe soms
copren &
oy METAL THSLE
RESERVOR e
evccraon- R HeLCAL
e SeiRA
SUasTance
pure
wesen
Elenen reo
GiReeLy from et
HOusE Cumens st
e AC
o b0
N
et Guo oot
Fig. 4. In thig tube Dr. Lucien hests the
et “himble, from- the. concave. s

110:volt house current. n o e o

emission is a filament, enclosed in a vacuum
chamber, is subject to serious disadvantages.
Among these, the more important ones are
the following
DRAWBACKS OF FILAMENT TUBES
(1). The life of the tube is dependent

utirly upon the life of the flament, which
is generally rather shor

) Tl fevent it e rtly
supplied

steady source of direct current,
usually from a storage battery

). storage 'y brings with it
e el AL s et battery
charging.

the filament should, by accident,

be lnuned out at any time bel fore the normal
m of its active life the cnfire tube must
be rep us nrcm o el Mo
Lublm o irdea: o cxnense, contially
et ith the number S “tubes used in
the aver; tor

i

e oo ac, stepped down
from the house current is, in general,
possible without introdiicing the fum of the
60-cycle current.
rent. mtmdnccs e i o

house cu
pensive appar.
GRERE o e o

present-day tubes are so self-evident it is un-
necessary to enumerate them. The inadequacy

th tube s most forcibly
attested by the ever-inc ber of

rof. Morecents, i b Book on “Prin:
ciples of Radio Communication,” (Page 379)
equipoten

S;
hca( developed in the coil
lrall:d by the rheostat R.

coated with the wel
el ey a2 moderate lempﬂra-
ture, ranging from 700° to 1000°C. is suffi-
cient to cause a copious emnwm of tltclmns.
This type of equipotential cathode was
known for a long time before the publica-
tion of Morecroft's book, to physicists who
cmployed sinailar cathodes 10 Obiain a stream
of eletrons of wniform velocity theoughi
ou

Th writer used, prior to 1918, similar

shaped cathodes coated with Wehuelt
onides and heated by coils placed adjacent to
the concave face of the cathode, and was

Fig. 3. At the et is shown D
(Soei iy e ikt tn s

Assistant  Professor of Physics, University

. Lucian's 110-volt tube which is heated by an external el

ment
e tube depicted diagrammatically in Fig. 4.

of Pennsylvania.
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Above, two of
earlier’ model (va ¢>

s 1w b, the
Lo e b
6.)
able to exhaust such Xoray. tubes t0 @ very
high degree of vacuum; in fact, high enough
to_withstand potentials of IUUUUU volts.

ne form m such a cathode is shown in

Fig.2. C ic the concave metallc cup, seated
on the :uppor\u\g member M is a fine
mesh gauze attached o the surface of
cathode C, and the Wehuelt oxides O are

deposited on the gauze. In some of these,

PORCELAIN
Cap

TN sheeT To
HOLD WIRE IN
PLACE

RsoTOR
ANCHORED—
suLaToR
race SERies A
coRtES SONTING FOR

sUesrance BRASs Tuee
~—meLe
cementen
oLass ROD
Guass

Fig. 6. In of tube the thimble

cobic on the insids and hested by the external

feating. clement, The grid andplate are in-
side the thimble.

the heating coil and a cup-shaped cathode

PR L e
of the writer.

In the accompanying Fig. 4 is shown a
somewhat_diagrammatic \'L‘rnu] “section o
the first type of tube. It will be seen that
e metal Uimble, s face of which s
coated with the clectron-cmitting oxides, has
a flare of special material attached to it, and
joined to the glass in the form of a ring
sl This material has the same
cocfficient of expansion as
eal is never undey strain, Whether the
be cold or_hot ating unit consist
Ot & o indietively wommd ol of Wit
with a hollow core, dipped in Seeii e
gives it rigidity and also provides insulation
When the heater is supptied with electric cur-
rent from any source whatsoever, A.C.

O 2y sl desiral s wol e
anit is raised to a suitable high temperature,

thernal
the
tube
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N}
LD

SPEAKER

i

90 TO
135 VOLTS

222 T0
67% VOLTS

HOUSE

CURRENT

Fig. 5. The circuit diagram of a receiver using
that

of an ordinary

This beat is immediately transterred, by the
well-known process of conduction, radiation
and the convection of air i b e
e which in turn heats the layer
of oxide on S o

as the temperatire of the oxide
Chtio s Tatued %0 Shont I o 60"

the Lucian tubes is no more complicated than
type

degree of temperature. Furthermore,

ke e Wit 00 appeceible oy of
heat could reach the metal-to-glass seal,
one of more discs made of & metal of ex-
tremely high _heat-conductivity, such as
copper, are placed approximately half-way
between e achive porion of the thimble

Tl 1 shows an "equl-potential” vacuum, tube.
s a metai himble; T, 2 heating coil con-
led by the rheostat,

beging to emit copious streams of lectrons
and the tube is now ready to operate, since
We have an clement (supplanting the fi
ment of the ordinary tube) which supplies
us with our working agent; viz. the electre
It is of course, obvious that the transmission
of heat from the heater to the thimble does
not take place instantancously. With the
tubes which have been actually placed in
working scts signals become audible within
about one minute after the current is turned
S By proper modification of the physica
dimensions of the thimble, it will be possible
o cut down this time Tag fo less than hm
a minute. It will also be observe
e
be cmmmd to_the lower end of it, where
clectron-emitting oxide coating is placed,
I travel along the entire. length. of
the thimble as far as to the metal-to-glass
joint. This means, y
joint, but also actual waste of
energy in producing heat, in places where
heat is not needed nor desired.
INSULATING THE HOT CATHODE
To overcome this condition an investiga-
ion of possible thimble materials was made,
and fimally o metal was chosen which
sesses an_extremely low heat duc!mty
{and_naturally & correspondingly  high
e RIS o
end of the thimble is kept at a bright red
Teat the upper portions showed no visible

S e Rl heat that may
travel up the length of the thimble, and
et ey, s ety e s e
it at a normally low temperature.
Another important factor in the choice of
terial is the well-known physical
phenomenon that a great many metals are
ous to gases, especially
they are hot. We may get a rough me
picture of this phenomenon, if we picture
fo ourselves a vall made up of a large
number EE i e el o
tight ible, but with no cement or
filling In hetween, These illiard. bals rep-
sent the molecular agaregates of a solid
metal. Now if we have a blast of fine sand
directed against such a wall, the obvious re-
sult is that a great many sand particles will
get through the wall. The sand particles
represent molecules of gas. It is thus easy
to see why a solid metal, which forms a
partition wall between a vacuum and the
outside air, may easily let
cules go ummu. e
most metals are
gases su
metals are plati

Examples of \uch
ey palladium,

air. It is pns(\ble ln
select” metalll’ substances’ whicl are, per-

ctly impervious to the passage of

through them. This has been satisfactorily
demonstrated in these tubes, where thimbles
built and sealed into exhausted vacuum tubes
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have been operating for months and years
without any sensible depreciation of the
vacuum.
st OF HBUSE LIGHTING CIRCUIT
will be observed that the rest of the
e Fig. 4 is yery similar to
standard tube, with cylindvical . elemente
However, it should be appreciated that the
heats which is_usually supplied

e mains, is placed on the
s o of the tube, entirely separated
hysically, as well as electrically, from the

standard base, which fits the standard socket
of the ordinary set.
leads are in their proper pl
no filament exists in this tube, the cathode
lead is brought down to the negative fila-
ment lead and the two filament leads are
preferably short-circuited course,
is done within the basc of the tube,
that no e o
tube in an ordinary set, except the prov
of suital standard_connectors
s ‘heating clement.

g

hey are
from the tube, so that when a heater burns
out and the tube temporarily stops function-

ing, an inexperienced operator can take t
ofd heater out and Sl
few minutes. It might be worth-

wlnlg o memmn that the life of a heater
is about as that of the filament in
the ordinary 201-A'type of tube.

resents o cup-shaped_cathode used
1 e o ey o M mipparta €
e Copr o whih 5 i F3use, 6. conted i
odlaes, B,
GRID AND PLATE INSIDE
After discussing the first type of tube
more or less fully, it is not nece

e clements

It wil be noticed at o that the
thimble is _made cat deal larger in
CContintied on page 1608)

A neutrodyne receiver using five of the Lucian Alamentless vacuum tubes.
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The New B-6 Donle Detector

ERE is a brand new thing

in radio-_not merely another

Donle, the in-

inventor of the Sodion tube, is per-

haps of the greatest living

Vauurs fube experts e world

today, having to his credlt over 100

patents on radio tubes alone. He

has done a great deal of research
work a‘nng these lis

The new Donle Detector does

By H. P. DONLE

secured with the outfit will be greatly in-
creased. Furthermore, a considerable im-
provement il be. secured i tone quality
from the

There h.ne been several types of “sensi-
tive” detectors used in the last few years,
but only two of these have e
u:nﬂy ~ul1>[uctur) to becom

All detectors

argor s psed require

stments, and frequently a large

The critical ad]ustment of

s

vantage, because O e gredue Ao e
it is not to make_ these adjust-

ments mL mnhennen, "these gas detectors
do not give al signals which
canbe properly-designed
detector.

o by

“The Sodion detetor gave far more satis-
factory results than any detector used pr
viguly, on account of s simple and broad
adjustment and its quality o al. ut

or various reasons s dct:c(ox has been
withdrawn from the m

NEEDS NO CRITICAL ADJUSTMFNT

e

e o

ldce Al o e i i o gecsti

Radio enthusiasts, no matter what their rating, will be interested in this new detector tube in-
wented by Mr. Donle, who tells about it in a very interesting manner.,

fube are so broad that it may e insested
ndard receiving set, which has
e operating with'a bard tube,

el

200

PLATE CURRENT, MICRO AM
~]

|~TGRID POTENTIAL, VOLTS FROM FIL+

e = =i
Fig, 2. The static characteritic curve of the
Dl S Getettor Gube s veprodaeed sbove
B e e e

with this new tube, the adjustment of the
rheostat is a factor of minor importance and

HE majority of radio enthus am. | | ted entirely, particularly i
who have cither built g i " potential applied to the
celving sct or bought one ready inade, tube s properly adjusted.
are vitally, inte ] method | The structure of thie new tube is very
of increasing their rz dh : rvccpuon and F 5||||pl«. and much hke nm of any orc
fie yohme of theiv received sigmls. The |5 e, s v, e c»semml
means_whereby this_cas ne, in an and_th re-
majority of cases are T umued & | SHted. nuie oyl T e
r this increase must in all casesb A X tcn»m\'uy and quality of signals, secured
SHehot loss or sapeihe of signal B from this tube depend, not so much on the
without the addition of other contrals, structure, as on the gas contained in th
To secure an increase in v — bulb, which for patent reasons ma
receiving system dusu‘ally implies con- |1 _loRD rorenT Vo FRonlnis completely described at the present time.
siderable additions and alterations to the % = &
circuit, in both radio and audio stages. Fig, 3. Here ie plotted the inten ,‘, the AUTOMATIC CURRENT CONTROL
There js one way, however, in which these mexaliktCrsritun valuse o GHle oltaes: n practice the resistance “R” is wrapped
very desirable improvements may be secured, around the neck of the tube and s con-
y imple_substitution of a “sensitive than any detector previously used, it does nected in series with the ﬁlamem. This re-
dﬂectur" for the ordinary “hard” tube; and  not R mca adjustm lems, dnd n gives  sistance plays an import: nt in the tube
hus, withont any, changes in the eifcuit, that round, ful qualty of & e geen el i beanng s

it s, reseiviog gt The ad]us!mcms of this

Eig. 1. The dlements of the B-6 tube are shown at the it the lasp tube s next; the resistance
hat 15 in series with the Slament is then s round the and last is the fin-
b bt e e e B

lunt filament-current charact

tial across the outer_terminals of the tube
base is 3 volts. The difference between these
two values is taken up in this resistance
“R". “The resistance consists of a sho
fength of

ing battery voltages
nafin ane of the most disagreeable festures
connected with the. a sensitive de-
fector, that of eritical Slament-corrent ad-
justment.
The sm;c clmacm;snic of
ha

&

this tube
y ways similar to_that of any other
(uhe, p1mcularly to one in which jonization
exists. Its curves are shown in Fig. 2,
Wt talen sides e “usual conditions. The
connection
to_ th

th these thatcontrary to
usual idea, dete does mot take place
€2 heis ik o bl the Shte i
S

In Fig. 3 the intensity of the received
signal is shown, taken

at various values o
@nd. potential with a constant value of ap-
Blicd igna, this latter value being measured
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from the positive end of the filament. This
curve indicates that the maxinum response
is secured at ]rrm\ on the acter:
istic at which there is no Gni
detection is due to another factor entirely.
ELIMINATING GRID-LEAK AND
CONDENSER

iz. 3, lle;cnhed above, which shows the
m\uml) of s varlous grid voltages,
is quite mumnng A
very large signal which can be
tube_ without the usual grid-leak and
conden: order to show the relative
magnitudé of signal; detected with and with
out grid-leak and condenser, the signal with
the grid-leak and condenser, taken for the
same value of applied signal, is shown on this
curve by the crossed circle,
son of these two met
able_variation for signals of
fensity; nevertheless, in general equally good
resulis’ will always be secured with this
b withont 2 grid-leak and condenser, pat-
ticularly with the use potentiometer,
which allows the Sd. potental o od
at the most appropriate value.

i 3 g

+8]

FIG. 8

o

The circuit diagram of a receiver in which is incorpora
Theo circuit to vary the

atate in the plate

ety Towee sighaliten a s hard”
detect

The e \\hc\dx\' these fast curves were
obtained may ome interest. The

BUZZER
[WAVEMETER

i A

AUDIO-
FREQUENCY.
ANPLIFIER

X

e
)

How e apparatus was conneeted to cbiain he curves in Tig. 4. The variable disance is between
Gwo inductances at the Jeft,

SENSITIVITY ON WEAK SIGNALS

The matter of greatest interest in
nection with this its prrh)rmaurc
under actual’ operating_conditions that is,
the output which it will give for
signals of different intensity, and
compares under these conditions with
The results of such a test
ves of Fig. 4 which
caponae T faleplione urvent or
current supplied to the audio amplifier sys-

e e e
osTavE ourwEen oufzeR wivEHETER Ao Recoved

These curves show that the B-6 gives a greater

outpe over mostof the Tange fhan an ordin-
y hard detector tube.

tem, given in arbitrary wunits for applied
signals of varying intensity both with the
e detector and with a_typical
RGeS

curves
& ain on weal signals,
the sighal incresses, sl both tabes give
substantially the same results on the strong-
est signals. The point, however, where the
performance of fhese. tubes hecomes mearly

ignal intensity which has
Dractically satiratéd each tubs; saturation
Gccurring on the sensitive® detector at a

ireuit wsed is shown in Fig, 5, where the
signal is secured frol izzer-excited
avemeter placed at some distance from
the detector testing circuit, and arranged

that its relation in regard to the in-
ductance in the latter circuit may be readily
altered. The grid circuit UI he detecto\
is connected to the usual ty apacit;
inductance circuit.

The output of ihe detetor pusses nto an
ordinary two-stage audio amplifier. The

4 the Donle B3 catector ube, Notes the

connected to

put of this audio amplifer i
a | with the

(o e vl i e
¥ o ormer. The secondary
transformer is connected 1o a mice
ammeter through a crystal detector, Th:
transformer is used for the

be

nly the alternating component, which
ed by the crystal detector and in-
dicated as a direct current on the meter.

y
AD!D m;ws e e

- ble to obtain for experimental use
Several of the new B.6 Donle tubes deseribed

every set bulder and other D

This circuit is exceedingly simple and
allows direct comparisons to be made of
various types of detector, the results of
which may be read directly upon a meter,
e et o
sccompanying the use of audibiliy measu

‘ments. hermore, differences in
operation which would m» diffcult and al-
most _imy mnhlc to dete

audibility

indicated with this ci

scale of Fig. 4 shows the distance between
(Continued on page 1594)

The apparatus used for obtaining the comparison curves in Fig. 4 in Mr. Donle's laboratory.
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How Radio Tubes ﬁre [Evacuated

By DR. C. B. BAZZON
This is the second part of an article on the various types of /mm}u used for obtaining high vacua
in radio tubes. The first part of the article appeared in the March issue of Ravio NEWS, and
deals with the simpler types of pumps.

=)

g
=
2
g
1
&
g
2
g

acuate radio bulbs, we classified Sprenge :
the variots types of air pumps which  pump. It consists of a drum of porcelain  spiral chamber is sealed off beneath the
are used for this purpose and de- or iron, about 8 inches in diameter, of com- mercury another takes its place due to the
scribed 4 method practical for amateurs in  plicated internal construction, arranged to rotation.

15(_U~Si\'(), in Part 1, how to Gaede's rotary mercury pump is \'c:\ll\« taken away by an auxiliary pump. This
D high-speed  continuously-acting imuous

such work, We saw that the oil-saled  rotate in an enclosing cylinder,  Drum and ig. 1A represents the actual construction
rotary mechanical pumps are the best now  cylinder t more than half full of the drum, but Fig. 1B is a schematic dia-
B e T rate of rotation is about gram only. A distinct effort of the imagi-
conditions. These pumps, properly handled, twenty s per minute. Fig. IA nation is required to follow through the

e ependod om t6 give a vacuam of Eives a side view of this pump, cut dowi sction of this pump from an_ inspects

e e ot afimetes of mep-  middle,  Fig, 1B shows how the der {ie figure. When properly andersood, how-
e ks onay o ,m“,mm, of the  operaies It is obvious that the construction ever, the action is seen to be essentially like

o e somer Where # bet, 0! & drum so complicated as the one in this that of the Sprengel pump, o
fer vacuum than. this is desired, as in most = PUmp represents o triomph in the art of faster.

S Lt porcelain manufacturing—a triumph for It is cvident from Fig. 1A that if the
investigational worle, mereury air Pumps BT which, naturally, a high price iy charged. pressure in the delivery chamber is higher
the Sprengel pattern may be used.  The  The gir from the receptacle which is being than that in the inner chamber C by more
Sprengel is the type of pump which we de- oyacuated enters through the inverted goose than the difference of head h (about hal
<mbcd as useful for m\m urs on account ool (Fig, 1A) and then passes through an inch of mercury) air will bubble in
cheapness and efliciency, but is 100 the hole H, mm the chamber C. When the  through the opening and stop the pumping

tion for the nmwww“vﬂ labora- g, n rotates counter-clockwise,  action. his pump therefore requires a

he professional research worker must m,mum L (l 1B), increases rapidly in  “fore pump” or plehu\HMH pump in series
cmploy pumps belonging in Classes 6, 7 or  Size. When C e eplee R 0D S e i
(See March Ravio News, page 1282)  tion shown in the drawing Cy the hole H, keep the pressurc in the chamber E below 1

namely, rotary mercury pumps of the Gaede s sealed under the mercury and, as the ro-  centimeter of mercury this purpose a
pattern, mercury et difision pumps of the tation ju contimued. the contained air is  small, motor-driven, rotary oil pumy
Langmuir patters, or. rotary cylinder mole-  pushed along through the narrow spiral fail,  was described last month, can e
e e being finally shoved out at E where it is two pumps in series form nd e
cient system. 1t i possible im this way f0
produce a vacuum as low as .00001-mm. of
ercury.  Under the best conditions a five-
quart boule may be evacuated to this de.
teen minutes, The evacuated

S e uE

i

taken to remove it. The necessary means
for. removing the mercury will be discussed
a little later in this article.
te Gaede mercury punp is historicaly of
great impor ince it was the first
e e
through its use, physicists were enabled to

diffusion pumps—which are cheaper and
simpler than Gaede pumps, as well as more
effective. One great objection to the Gaede
pump lies in the fact that more than forty
pounds of mercury are necessary to fill it to
the proper level.

THE JET CONDENSATION PUMP

We have referred for descriptive purposes
to the Langmuir pattern of pump as a
y-jet_diffusion pump.” However,
speaking strictly, Langmuir's pump is best
called a “mercury-jet condensation pump,”
the term “diffusion pump” being reserved
for a pump of a somewhat different
which we shall not describe ¥
shows the earliest pattern of mudmmm
pumn descibod by Tangmnins (The site
o be connected to & fore pump capable
of producing a pressure as low a5 Ol-mn,
such as one of the motor-driven rotary oil
pumps. The vessel which is to be evacuated
Is stiached s R o the Mk A fo 2o
Quantiy of mereury—less. than a. pound—
i anbe heatca_from helow by a s
Some or_cleteioal hester, Uinder the re
duced pre produced by the fore pump
the mercury. boils readily, the molccules fly-
ing off with very high speeds, because there
e few air molecules to interfere with their
Totions.

result_of this action a stream of

is illustration shows transmitting tubes being evacusted by means of the Langmuir mercury S 2
L 2! = . (;'b' tf:’» n‘;uvl:w of xhtedblemr Electric Co. ¢ ¥ vapor, consisting of high speed mercury

“Trofessor of Experimental Physics, University of Pennsylvania.
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experimenting

molecules, s
th: tube

produced
B This stream shoots ou
b

upvard  hrough

much of it is cumlsmed
i i hator canlei wills i The

mainder of the vapor passes up into D and
condenses there. The condensed mercury is
turned to A through the side drain tubes

without loss so that
used indefinitely
MECHANICS OF GASES
In onder to understand the action of s
pump it must be recalled that the m wolecules
of all gases and vapors e
with an rregular, haphazard motion the ay-
erage s which is very high. Since the
Hat eneegy of the gas 1 resdent in this
motion, the value of the average speed de-
pends on the temperature, but even at ordi-
b e e e T
miles per second may be reached. The
average distance traversed, before the motion
of a molecule is terminated by collision
il aolee melecule saturaly. depe ml~ on
s present in the space,
a the preseure—the lowes
the pressure the greater the average distance
traveled. It is evident that as a result o
{hin ierearlar. motion. the molecults ! the
vessel being evacuated will all, sooner or
later, shoot up to and through 'the opening

the same mercury is

=58

would work in through the opening on the
average as worked out.

When, r, the mercury jet is in ope-
ration filing the tube C with an enormous
number of upward moving, heavy, projectle
molecules ail the gas molecy g out
rd but no |\|o‘uulc> "ot very

air must always be left there as a r('~i4hm

The action of the condensation pump is
anical as has been mdn'\ud
ciency of the evacuation
connected in some way with the rapidity and
completeness  of Bule i
mercury on the walls of the tube. Thi it
TS ot one.into which it is necessary to enter
at this pe

Mmm cmmmmumx pumps have been

system fs maiained by the Bureau of Standacdsin Washington, for
frsonting with radio and other vacus .

© Harris & Euwing.

most are made of @ specal glass. Glass
pumy this type can be bought at prices
Fanging S $I2 to $3. In order 10 use
condensation pamps, & forey ith motor
S necessary, 55 we.have aiready s, cost.
ing al)( ut 85, The combination, at’ about
i) its possessor a_vacuum syst

58 the Tighest Sase, capable ‘of prodaciag

+E-FORE
PUMP.

R-VESSEL
ING —|
EVACUATED

[

TheRMOS
BOTTLE
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For the very highest vacua the art
O Aiiing 35, of foue ot tos esploe
skill and exgerience are required.
FREEZING THE MERCURY VAPOR

Sinice the mercury in this device is hot,
it becomes more necessary than before to
take steps to get rid of mércury vapor from
acuated vessel. 1f this is not done

\m low pressures cannot be reached. The
remove the m

recze it out. This can be accom-
plished by putting a_freezing mixture, con-
tained o pint thermos flask, on the glass
trap G (Fig. 2). If nothing better is avail-
bk mm ice (1 part by weight of salt
to 2 parts of

e of water vapor at this
temperature, however, is nearly a millimeter

so that great precaution must be taken fo
absorb the water vapor, wl al;
present. This can be done with phosphor-

ater, which can be placed
in a bulb attached 1 she pump of to the ves-
sel being pumped out. In laboratories it is
gustomary to_use liquid aie v a thermos
flask on trap ead of salt and
quid air evaporating in the botle will pro-
hen temperature of about 300° Fahren-
leit, at which the pressures of boll\ mercury
apor and water vapor are so low as to be
imperceptible: A vacuum obtained jn this
way through the us iquid air is gen-
rally called a “liquid-air vacuum'—a. toem
Freqiently seen in solmific Hresarure:
{The mereury vapor condensation pump not
only produces vacws, bt also
m

order to get first-class results in evacuating
radio bulbs with such an outfit, the greatest
care must be taken to have all connections
made tight with sealing wax as described
in our last article and also to use heat judi-
Sloaly o the bl ind o all the glsas 00t
of the uulﬁ\ during the pumping down.

FIG. 2
JLAR PUMPS
The cacliest_pattern of the mercury jer-con- We now come to the description of pmps
Asesation Spusp, ., which Jwad - develeved - Fre & o Clas K—m\hcular pumps. hese in.
i struments great interest, because of
very e vacus used in any radio the peculiar I)rmclplc on which they work,

rapidly th
tube on the market. Such a system, pravcr!v
Handlod, Wil produce'a vactsn of 00000

and becatise of thelr spéed, efcienct and cer:

(Continued on page 1580)

FIG.1-B

ariety of patterns. Al
ials like the one <hmm
o

shec: ot homg m R D o
cause iron is not acted on by mercury—but

Above is shown Gaede's Rotary Mercury pump.
ing evacuated'. Shatt: and B, sealed Juifing box

the outer case: D, the drum; R, vessel be-
The other letiers are explaied in the tex

n"the preceding page.
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The neat, symmetsical sppesrance o this recever, g5
PiEe 1553, showing every connection, this wil malke the.task of Jayout Stmple,
Eirespond to thoe given n the dex uader the BiE schom:

agram on page

shown in the vert

dical view above, should appeal to the constructor.
. The Mumbers on-the flustra
Jefam on the facing page
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Tossther with the large
ns and the wi

Selectivity Par Excellence

N the March issue of Ravio News a
new type of receiver was explained, in
an article by Ivan Harris entitled
“An utomatic  Double-Rat R
ceiver” (page 1287). The principles involved
in_the design and operation of this re-
civer are not exactly new; they have been
known for a lun; time, but we_feel sure
that this is the first time the principles of
oupled mcm\» have been utilized
in_radio receives oadcast reception.
T operation of ll\'\l rc(‘:\\'cr depended
uponthe pheomena. atached to, the cle-
mentary circuit shown in Fig. 1. This figure
shows an alternating-current gvmmmr
connected in series with a variable condenset
and the primary of a_closely-coupled reson-
ance transformer. The secondary also of
this tuned transformer contains a Vanab]c
condenser.
PRINCIPLE OF THE CIRCUIT
When an electromotive force is impressed
on_the primary, as at E, and the two cir-
cuits are tuned to exactly the s re-
queicy, the sccondary circuit will be simul
tancosly resonant to two irequencies, one

certainly fills the bill.

of which is higher, and the other lower
than the natural frequency to which  the
circuits are tuned.
To simplify matters, and to explain this
e clearly, let us supposc that the in-
dctance 1 the primary s exactly
equal to that in the secondary circuit, and
that the capacity in the primary is always
equal to that in the secondary. In other
words, the primary and secondary coils are
identical with regard o i inductance, and
the variable condensers 0 identical and
Wworked o fhe same shatt and by means of
the same et
two circuits will always, then, be
tuned to_the same natural frequency separ-
ely, That is, if we open the secondary
circuit, the natural frequency of the primary
will be that corresponding to the induct-
ance and_capacity in the primary; or, if
e the secondary circuit and open’the
the same will be true of the sec-
e two circuits are tuned separ-
ately to the same frequency (or
length).
™

TINCT PREQUENCIZS
When, however, both circuits are closed

By the Staff of Radio News Laboratories /
The demand for ultra-selective receivers is increasing day by day. 3
lanes in large cities makes the reception of broadcast concerts anything but enjoyable, unless N
the listener-in is equipped with a very selective receiver.

The congestion of the ether

The receiver described in this article

(on account of the mutual inductance exist-
ing between the primary and secondary, and
without going very deeply into the

plicated theory) it will be found that the
frequency at which the current is greatest

"~ CONDENSERS LOCKED
TOGETHER
Close ToupLED \

he operation of o sed on the phe-

noment e bt Souts o hers She

Secondary bocomes resonant (o two. different
requencics, on accaunt of the coupling:

in the secondary is not the same as we de-
termined hefore, when taling

rely the constants of either circuit
itself. If we start with a low irequen

Besides it selectvicy, this receiver is sdmirable for s smplcit
h o

iy two tuning controls,

5. As the front.panel view shows,
o8 identically, and a potentiometer,

the generator, and gradually increase i, we
will 3

a which
nted somewhat as shown e
a constant voltage impressed on the
primary, the current will have its greatest
values at_the t frequencies, f,

can be rep-
in Fig, 2

o different

and f, both of which differ from the
natural _frequency of circuits _taken
separately. This natural frequency is indi-

mentioned, with
hat an antomatic double-range
r was evolved. All that it was neces:
=0 to do was to replace the generator in
the primary circuit by a_small pick-up coil
inductively connected to, the antenna i

hown in Fig. e two condensers
b il T
in spite of the fact, that we have an inter-
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SR addition

mediate tuned circuit,
to the number of c
ADDED R.-F. mpmrcuxon
The main feature about this recciver, at
t as_concerns the cast listener, is
its selectivity. It is possible, as we have
often done with this receiver in Rapto NEws
lahoratory, to_re
el o
a iver as anyone could wish for, but In
ot olhia 38 viey casy' o handle, The
amplification was very regeneration
being obtained by means of a variometer in
the plate circuit of the detector tube.

4VOUNTING BRACKETS
ALLY SpAGED )
PRIMARY- 39 TURNS i
orNed pec e @ VT
PRIMARY
TERMINALS

SECONDARY
TERMINALS

PAIMAR an:
N 22 5 RS O
PRIMARY WOUND ON
TOP OF SECONDARY

SECONDAR
2 JURE O Yoz

ave-length range of the tuning circuits.

The receiver shown in the illustrations and
diagrams_here, is practically the same as
e previously described,
ception that a stage of radio frequency
amplification has been added, in order to
distance-range of the recciver

gre.ner,

Here is another view of the receiver.

er should experience no difficul

5 building it and
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Here i a back view of the recever
tus, s well a

There is absolute symmetry in the luy
the appearance of the panei ahering

jout of the appara-

The numbering scheme is identical with that

used‘on the full page layout. Note the srrangement of the close-conpled oscilation ceansformers:

The arrangement of the radio frequency
amplifier is identical with that of the de-
tector, with the exception, of course, of the
grid-leak and cundcmu the plate voltage
and the grid re

S

The complete circuit diagram is
Fig. 4. The antenna system is coupled to
mc mmrmulmte tuned circuit by means of
pick-up coil 1, which is in series with
the varisble condehser 2 and the primsry of
the resonance transformer 3. The sccondary
of this tuned transformer is connected to
the variable condenser 4, across the terminals
which s conneeted the input of the radio
frequency smplifir
a e R
on the same shaft are contralled by
means of the same vernier dial
"ot ‘the resonance
transformer 3 is equal ' the total ndu
n the primary, which includes the sel
Inductance of the primary winding and the

secondary_inductance of the pick-up coil 1.
cireuir is arranged exaetly he
same, In the plate ciccuit of the radio fr

auency amplifer fube s compesied the pr:—
mary of another pick-up coil, s¢
ondary of this pick-up coil is ccnmded to
variable condenser 8 and the primary of
another resonance transformer 9; the sec-
ondary of this latter is connected o another
variable condenser 10, across the terminals of
which is connected the input of the detector

twbe, with its grid condenser and grid-lea
order to the greatest amount

ot e iteaion et aONR0E ey

‘assembiing 1

SEpuia Tor s effores, udging from the resulis obtained with it in RADIO

RIES, located whers

 ‘the ether congestion is worse than anywhere else in the good old U. S.

the methods for balancing the systems, as
or instance the neutrodyne or the isofarad
principles, it is necessary to be able to con-
trol oscillations in the radio
stage, This is done by the potentiometer
18, shown in the diagrams. At the same
time, since it was found that all the seli-
oscillation was due to the detector stage and
not to the RF. amplifier, it became cvident
that_maximum  amplification_was not being
v this reason,
tance was placed
in the plate circuit oE s Bran e
This. loading inductance, 6, was, made. of
such value that this circuit would just be
on the verge of oscillation at the shortest
wave-length it was desired to receive. By

SECONDARY CURRENT

FREQUENCY

hen two circuit are clogely coupled they are

e Grcuite,
ey eprated by th Closentis of the couping
nat there is ‘no possibility of confusion.

so o the amplification, and the distance-
getting qualitics of the receiver, w
siderably enhanced.
SIMPLICITY AND SELECTIVITY
It will be found that this receiver is
about as sclective as anyone can handle with
any reasonable facility. There are only two
dials, both of which always rea
and there is also the potentiometer
It will tune through any kind of
Iocal interference, and has all the volume
that one coud desice. It wil gull in plenty
= , all in all, it
SR ot i v ke 4 ey
desirable and satisfactory one from every
view-point.
constructing this r
precantions must be taken than in buid
usual receivers, with the ex-
polviengii o v
must be closely The diameters,
wire size, and number of turns must be
guactly a5 specified i the accompanying

ecciver no more

figur d the condensers likewise nust
have the capacity specified. arture
from thesespecifications il change the

range of the receiver, on account of
case with ‘which the mutual inductance of
the resonance.transiormer may be altered:
and hence the co- SEeat ki
o et i
ceiver.
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400 OHMS

FIG 4

The complee wiing dagrarm o the recever,
plate circ

s frid Teak and grid condenser,
entioned in the previous article, the
the variable condensers is

act that they may not
jance up exactly does not make it neces-
sary to use extra midget condensers for

ML
I
®

KlG 3
The functioning of the receiver is based upon
the similarity between this simple. diagram and
e ane shown n Fig. 1. The generator shown
in"Fig, 1 replaced by the antenna coupling
ol (1. The sumberscorrespond to

‘the wiring diagea

balancing; for on account of the closeness
s R R
automatically taken care of. In fact, it

A+B- A-
Note th
bering scheme is the same as that used on the

will be found that the circuits can be tuned
very. sharply, even when the condensers are
considerably nce; although such
Scessive. nbalancing. Wil tend. to. make
the receiver less sensitive.

BROADCAST AND AMATEUR RECEPTION

The values of the condensers and coils are
given on the wiring diagram, in addition to
the special diagram showing the detailed con-
struction of the coils. As explained hefore,
although there are two frequency ranges to
this receiver, the co-efficient of coupling be-
tween the twlo coils of the close-coupled rc
onance transformer has been so adjusted that
ane of these ranges fall Within the broad-
cast range of wave-lengths, while the other
falls in the amateur range.

There will thus be no confusion between
these two ranges, as the required adjustment
Tor regencration, that 7, the set
potentiometer, will be different for the two
bands. In other words, although the longer
wave-lengths in the amateur range may be
brought in at about the same setting as the
longer broadcasting - wave-length, they are

B+ DET.
e R.F. stage and the detector stage are identical in all respects, except in two
of the & ¥ amplifier Iy londed with an inductance to bring the tube near the pant of osclson; aed the Getector Sl ok o s

The numi full p:

B+ AMP.

¢ dlagram and the ilustrations.

easily separable; since the amount of regen
eration required is different for the two ire-
quencies.

t is possible with this receiver to tune
through ‘any local stations; and no matter

T s it i i o
Db s M |
LEVS o bl G e

onnection with the apparatus described in
these pages, but this information will be
Elacly “afecs bttt T8 pou s It

ested in any special insteuments described
ece, address a letter to the T WANT TO
KNOW D MENT, enclosing
stamped return envelope. The names and
Adresses of the manutacturers il be given
iree of charge. TR,

how congested the ether may be.in your
locality, ou can reach out through them
The tuning is very easy, no more fine control
being required than that furnished by
ordinary vernier dial. the sensitivity of
the recciver and the volume obtained. from It
are comparable with those of any other well-
designed radio receiver.

Why the Counterpoise ?

By WM. ). CUMMINGS, 1 ABP

HE counterpoise has long been a subject

discussion. Tt is the one thing that
the L that is, the brasspounder, has
always felt was an evil necessity, but is it?
How many of u e il

without a_counterpoi single wire
antenna for transmtting has, Of coarse, be-
Come. well known. and works eficiently,

aithough theoretically it is not of the best
ign.

every live amateur experimenting or

. and to those con-

40-meter bands, the following will
doubtless prove profiable reading, for most
of us are situated so as able to erect
o fairly licient antenna  system, but. the
counterpoise problem has always been a real
one. There are innumerable obstacles to
prevent the erection of a good counterpoise
everywhere and perhaps no
knows it better than the ham who has been
confronted with the problem of erecting an
efficient one. us say now that his
troubles are of the past, for excellent results
can be obtained without a counterpoise.
After hearing some discussions o -
ject the writer decided 1o, find out for. him-
Self and has reached the conclusion that a

counterpoise is, or at ,
thing o the pait ages. It i in the writer’s
opmmn, a waste of time and money to erect
ohe, Tor better results have been obtained,
not only at the writer’s station but also at the
stations of several of his friends, without one,

The circuit is of the conventional coupled
Hartley style with the grid leak connected
from grid to filament.

The best DX at the writers station using
a_ counterpoise was working Europe, but
since the use of the counterpoise has been
done away with, D‘( has not unlv increased

least should be,

things are a_ variable grid and
plate condenser of 00025 and 005 capacities
respectively. The adjustment of the vari-
able grid condenser has a great deal fo do
with the note, and it is the experience of
it wriesither toe beak teoulta sie sip oo
the antenna cml should be adjusted until the
circuit draws the most mils. e theory
that  the no-] lozd mils_should be compara-
tively low for best efficiency explodes_with
this circuit for, at the writer's station, Euro-
pean and South American stations have been
worked with the no-load mils higher than
the load mils, and certainly to work a sta-

tion from 3,000 to 4,500 miles away is proot
enough that the circuit is working efiiciently.
ince using the circuit in question, DX
at the writer's station has increased so that
practically all of the United States, Canada,
England, France, Denmark, Bermuda, Potio
Rico, Brazil and WNP have been worked
often, while reports on reception of the sig-
nals have been received from all over Europe,
S e
For 'those of us who are born experi-
menters the writer suggests that it would
ds no harm, at least, to try the counterpoise-
less circuit and is of the opinion that those
who try it il be revarded with surprising
results. It has also bee
writer's station that, after the counterpoise
had been taken down altogether, the results

who have
thought and still think of transmittng and

poises as one and inseparable, but
With the development oF 1 coubterponelos
circuit one of the Eretat peoblen of the
hat of erecting an
et s omote lis b miaett B
a most simple, e, fhe most simple way—by
not erecting one.
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F and on, for the last three years,
of experiments has been
vith the ultimate pur-
of ratio telephons conversation
between, !hn country and Europe, On March
st there was a demonstration in New
Lot o radiotelephony between this city
and London, proving the shadow of a
that jniercontinental_conversation s
nger a dream but a reality.
international _conversations
above
ibi

meters,
for the average radio fan to listen-in with
he hears the broad-
However a
s been dc\clopcd with which
it is phasile to gick @ s

b Lo
may sound like more or less of 2 day dream,
when it is said that it is possible to hear
England on one tube and with no radio
uuency amplification before the detector tube,
but here is the reason why this can be dor

EFFECT OF RE-RADIATION

The American Telephone and Telegraph
Co., under whose auspices this work has been
conducted, has established very claborate re-
ceiving cquipment at Houlton, Me., and at
Rl 1o L, for the receptioa of the
transatlantic signals. There is sufficient in-
ductive |daU(vn, Fhetuiden The Ciicuits oy
ing the signals ' received from England and
188 citenits the signals for trans-
nission o England, to_ cause  the English

signals to be re-radiated by the Americat
izsstmiter making it nule posstle o liten
to both sides of the tion. In this

case the e eoantry il receive
ingland and the United
ut will receive them both from the
local transmitter, the former by re-radiation
and the latter by direct radiation
The method of tran n employed i
this system Is radically different from that
used by the broadcast stations. It is called
a single-side-band eliminated-carrier method.
Ordinarily.there are two side bands used in
the transmission of radio broadcasting, which
are impressed on a wave of high fréquency
led the carrier wave. In this system one

By G. A. CARLEN

There have been for some time rumors afloat that in the very near future it will be possible
for anyone to held two-way conversations with peaple in Eurape.
contain instructions how to do this, it tells about a receiver, that any fan can build, that will

enable him to pick up these conversations.

of these side-bands is eliminated entirely, as
is also the carrier wave. There are several
advantages in the use of this system, among
the most important _being th

great conservation of encrgy, when the trans-
mitting power is inherently great; that only
frequency band is necessary, and
ratio of signal fo in-
terference. There will be no attempt made
here to_explain the operation of this system
in detail, but the reader can find this in-
formation in the article on_page 790 of
the December, 1925, Ranto NEws, entitled

Although this article does not
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wto Listento England and America Talkmg

honeycomb coil, of 300 turns. The illu s
tion of a set, recently used in picking

als, shows the detector
In this cabinet are en-
closed the condensers, detector tube, and the
rest of the apparatus with the exception of
the three coils and their mounting which may
be seen on the top of the cabinet. The head-
thosssssce comnected in serles with the plste
of the tube and plu erminal ; or, re
ferring to the cireuit “diagtacn, n place of the
prima the first audio frequency trans-
former.

cations.
©International - Newsreel

“Trans-Atlantic Radiotelephony” by G. C. B.
Row

BUILDING A LONG WAVE SET

In order to isten to these most interesting

Fad in time to come shey.will be considered

histori periments all that s necessary
to build a YR e

£ Dares for this set will be found

S e o primary and

secondary inductance, L1 and honey-
comb coils of 500 and 750 turns respectively.

7 coils is shunted ariable
condenser, a_capacity of 0005-kf,

There 15 a tickier coil, L3, which is alsa &

At the Lt o shown dhe unie congaining the

regenerative detector and next s the twostage

mplifier. The honeyeomb coils are mounted on the lid of the detector cabine

Like all radio tuners, the results are de-
pendent upon the skill of the operator, and
this holds true to an eve
when trying to pull in these
signals. the connections
checked insert the tubes, switch on the fila-

ments, an transatlantic e
operating you can tune them in, - Bri

close to 1.2 (th i and_geid cofls
Fespectively). You shodld hear the click in

the phones that depoies regeneration. The
Am tation, which

wavelength of 5260 méters, should come in
on the primar

#0 and 0. and, on the secondary. condenser
bettien 30 and. 85
T b which works

on a_ wave-length of 5770 meters should
come in just a litl above the American sta-
tion. You ick up some of
\hc nawm ion direct from England,

n, so the best thing
15 from the Rocky

When the signals are first heard they will
doubtless be badly distorted, This is over-
bringing the set fi
g and then finding the correct set-
ting just a trifle to one side or the other
the zero hm setting,  This should not
take very long to_ ascertain.

Th the disgran is showen & tw
requency_amplifier; and
this amplifier appears at the right of the
detector unit. This amplifier is a standard
one which may be assembled from any parts
that might be around the work bench, and
is_shown in the diagram only as a mater
of convenience e experimenter, who
wishes to put these transatlantic signals on
the loud speaker.

stage audio
n the illustration
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The crcut diagram of 4 ecey
Tn'‘the dotted enclos:

OSCILLATOR IS OPTIONAL
Going back to the method of transmission,
it bag been stated that the carrier and one
side band are removed before transmitting
Hrom the antenna System. This means ¢
only one side band is transmitted, and for
pertect reproducton at the seseiving end it
is necessary to supply the  carrier and th
missing side band
In the wiring diagram (in the dotted en-
closure) is shown the heterodyne oscllator
will
Sigmals
manifested in the loud speaker and,
if the apparatus is available for the con®
this_unit, it would be well
malke it up and 3pply t a8 shown.However
i€ st b, admittéd that the resalts with 1
in_comparison with the results without it
are hardly enough to warrant the purchase
5 e et b b
available it will be an interesting experiment
to construct the ator,
The 500-turn coil, is the oscillator
and the 300-turn coil,
e occiiatar s toned by
of the 0005-uf. condener that s conn
across the plate and grid of the oscillator
arn cofl, L6, s placed. in in-
on to the primary coil, L1, and
is tapped inon the low potentil side of the
exid coil of the oscilaor.
plate poter
Condenser, which serves the d
blocking. condenser. and. a radlo_ {requency
by-pass conden
Che tuning of ihis part of the apparatus

grid coil,

requires quite a bit of care. :
it the wner & adjusted to the way length
of 2XS and then move the cou

i e inductive relation to the

primary coi the ¢ v of the
Eoiderer in the oscillator circa mtil the
oscillator-beat note is heard. Now increase
the capacity of the oscillator condenser

slightly, just a haie at a time, until the beat

NAU i found fust below

The list of parts for the recciver is as

follow

3 VasiiblstGuniinaes
Fixed Condense

0005-1§

-uf.,

, 500-turn,

‘oils, 300-turn,
7

% Honeycomb C
1 Honeycomb Coil,
1 Honeycomb Col
4
1

heostats, s, 10 ohms,
Rieostat, § olms,
“Transformers

'm;,le circuit Jacl
e parts under $20.00.

with which the transatlantic radio conversations may be picked
¥ the local seillator, nt tod

Dlate supoly for which 18 shant-fed.
OPPORTUNITIES FOR PUBLIC SERVICE
The public tests mentioned in the firs
paragraph were of at interest, in that
Tiey ‘offered the first ehance to anyone  out-
side the companies that were carry on
fhe experiments {> participate 1n twouway
transatlantic _radiotelephony. epresenta-
tives of the press on both sides of the At-

lantic were invited to attend these first pub-
c tests; and they reported that it was in-
deed a.thrill to be talking to someane across
three thousgnd miles of ocean.

The transmission of speech by this single-
side-band system is said to be cvery bit as
efficient 25 communication over the ordinary
telephone with wires. In fact one man is re-
ported to have said that he e

onnection” with London
d when talking over

had a
than he
a line measured in

oitals ot
Just how soon means of com-
minication with will be_opencd

il uulnmm. but it seems
e next few years
we will thik It o more ot b &

rie London _ from
\o»x m mt’\n) i m radigtelephone tha.|
calling San Francisco

§ g

DEPARTMEN o

Staraped fotatn anvelope, Th
ey o the anufacturers il b et

© free of chars DITOR

Tnternational Newsree

The opesators a the New York switchiboard durlng the transatlanic radiotelephone tests are hre shown.
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A Super-Heterodyne with Matched

Sharp tuning in super-heterodynes is not at all uncommon.

Transformers
By A. K. LAING

Here

is a “super”

which has the

distinction of being one of the-sharpest, besides giving excellent reproduction.

HE success or failure of any super-
heterodyne receiver is dependent

primarily upon its stages of inter-
amplification

mediate ne:me

feature
apart n the classification of receiving ir-
cuits. It is very important, the
choose the intermediate frequency
formers with more than usual care. Some-
times it s necess
match these transformers to one another,
and to resort to various devices for sup-
pressing oscillations, before the set will
function properly.

In receiver shown in the illustra-
tions on this page the AL\\\»TOH“CH ,m of
a_type matched at anc
vided with means for suppres: mb mmllar
tion and obviating the necessity for matched
tubes, - These featuees simplity, greatly the
constuction and adjustment o

The two grid condensers are mounted ap-
proximately below the two detector sockets,
which may be located by the numbers on the
illustrations; the balance of the instruments
gn the upper side of the sub-pancl, as shown

Notice especially the positions of the trans-
R e e e
antenna’ coupler and the oscillator are
mounted with axes at right angles.  The
intermediate be

transformers " nced
mounted in a_specia i
meat shown will he satistactory
will be found that almost all of
wiring can_be done below the subspanel,
is unwise, however, to run 3 lead down and
then u here its length
can be shoriensd by nm per cent.
by running it direct. By inspecting
s L shotographs repro-
duced on this page it should not e difficult
SRR T
ments in this super heterodyne receiver,

ok arrange:

the

Rear of the set, showing the neat arrangement of the parts.
‘oscillator_ transformer; 4, the
7 the second detecior theostat; 12 and 13, the under-

condensers; 2 ine antenna coupler 3, the
GQuency transformers: 5, the potentiome

1 denotes the tuning and oscillator
Tuned Intermediate-fre-

STung audicfréquency’ wanslo

The transformers are air-wound, and the
secondary of v:nch is tuned at the factory
b) means of mall condenser inside the

y this means the frequency of the
Secondaries s adjasted to within one-third
of one per cent, of the proper value, 88,000
cycles. ’]'hc primaries are aperiodic, whxch

aids in suppressing oscillations. to
thefact that a condenser is shunted across
dary winding of each transformer,
e the_ grid-flament
capacity of the tube itself is small in com-
parison, and has a m;!lluhlc de tuning ef-
fect. It is possible, there e any
good tubes that are :\\':\ilablc‘ without
bothering to match them to the trans-
formers.

U

DETAILS OF ASSEMBLY

On the front panel are mounted the vari-

able condensers, rheostat, three jacks, fila-

. and potentiometer. ~ Their
v be_ seq

and leal
The. mrran“cmem ot the latter may be seen

and the seven amperites.

in the bottom view. e mounted in
one group for convenience in wiring, the
others as shown.

HINTS TO THE BUILDER

It is best to follow the practice of wiring
fist the circuit comprising  the anteana
coupler, its tuning condenser, the first de-
e oy

should be made to keep the leads Tin thi
portion of the circuit short and direet, 25
it carries the highest frequencies and is
Subject tnerefore to the highest Josses If im-
Seowiis itk The micmelnie g

O the parts shown here not lised sbove, 7
frequency s

Photos by courtesy of G

the first detector socket: 8.
5, the oscillator sockét: 10, he two audlo sockes: and 11, the'sccond detecta

B ivatker

should be wired next, and
ctor and the audio frequ
el
vides for the use of an outside antenna or

fially !hc second

Front panel view of this two-control Super-
rodyne.

a loop, as desired. The changes in the cir-
cuit Hrom one to the other are made anto-
matically by inserting a plug comnected fo
the Toop in the loop jack on the panel. ft
wil be' found i practice that the average

ide antenna will give only & slight in-
crease in volume and distance over the
Volume and distance possble with the loop:
but those who are ot troubled by local
interference from stations in their immediate

LIST OF PARTS REQUIRED
4 Radio Prequency Transformers, for
88,000 c

&
TGl Con
1 Antenia Coupler,
L Sockets,
able Condensers, (0005
3 ot Cononaens™

1 Potentiometer, 400- o

1 Rheostat, 30-ohm,
2 \'un ier Dials,
i 7 Amperites, 1A (for 201-A tubes)

2 Audio frequency transformers, low
ratio
1 Panel 7x24x4y inches,
-Panel 7x23xy inches H
J Panc] Brackets,
2 Double-circuit - Jacks,
1 Single-circuit ~ Filament  Control =

Jac
il Txl.mmm Switch,
7 Binding posts, etc. :

vicinity may prefer the outside antenna be-
cause it removes ane control, the directional
adjustment of the loop.
13 super-heierodyme the. question
Eight

of

tubes is an important one. tubes

e three intCrmediate

Co. (Victoreen)
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MEG. 2 MeG,
[uN} 00025 me(") ¢ 00025 MF
P ‘ g Py G
0005 = b \‘
e o F e
001
'I' ME
7
0005 ME
A O-A b8 B+045 V. 8+090V.
The circuit employed i the dsoibed in e aricle | The secondary oftah intermediae frequency trgnformr s shunted by & sl
donier and hus Gronty Shaspens the uaing. Thise are nor showntn e Sagrem TEiber i Ve
any type case auite a drain on the ap- more careful tuning than most, The use of  qumerical reading as that of the oseilator.
pmpndle type of battery, whether wet or amperites docs with the necessity of  Ii s heard, re-set the oscillator
The writer's experience shows that  individual adjustment of the flament volt- dial'two dqm-h above or below the original
£ o possible h tube. Only the second de- mark and again vary the station selector.

L Jatery tubes, such a5

ty e ol e e

1he :amc Characteristics,  With these tuhes

be found possible in most localities

in stations two thousand miles and
at full loud speaker volume,

the same maximum range as
the storase battery type, but will not de-
! On stations up to 1000

they will supply ail_ that
speaker can handle without

distortiie: li your locality is a favorable
one, and the signals received from the aver-
age station are. 5o loud s to b distorted,

it will be advisable to use a power tube
in the second audio frequency stage.
oyzm-ncm

This recelver differs ittle in, operation
m other super-he&crud ynes, The chief
ction is its: selectivity, which calls for

Crystal Operates

%o wse age of cad
201A

tector is controlled by a rheostat,
adjustment will be found
helpful when geitng cxtzene

and this
un-critical, but
DX,

T is against the policy of RADIO
NEWSo bubih B2 mames of mane:
acturers o

Stamped retucn_envelope.
addréscs of the manufaciurers will be given
free of charge, ZEpifoR.

Tor th average.stativn tuning may be

duced to three or operations.
Stast by settg e Wik ofl w0
approximate position at which the station
should come in. Then vary the station se-
lector dial back and forth near the same

Loud Speaker

By S. R. WINTER:
ROBABLY ninety-nine pessons ost
a hundred wil tell you that it

impossible to operate a

with a_crystal-detector rec
that it y can't be donel Right: The simple_cryatal
Wrong, if we are.to accept the authoritative ey { i b ings e 5 on
conlusion of Morris Strock,

Radio Laboratory of the B of Stand.
does not base Hhis claim on mere
“whicl

..mor made _experiments

have produced proof of his comen\mn Rca(l
what Government ~ radio has.
10 say

A T fyve antesaa, about ninety feet high
y feet long, was conected to
e e, which was_alzo
a good grot A loud-speak-
of efﬁc\em
not require b
as conie

camtruuian. which did
ts operation,
tcd o the telephone bmdmg post

the
very re  pro
Toud-speaking horn. These e did non
s anything like the

'+ miltetibe
cceiving set. ever, the received music
and voice was very clear, and of about th
same intensity as would be obtained irom

fpe of phonogeaph which gives rather
Subdued sous

Mr. Strock of the By
ceai of Standards 3t
b superb cryseal re

the fnal adjustment on the selecior dil
Ths when the approximate position, of

a sation s known, th last three aperations

essary 10 bring

s

of tuning,
Sk s Jullcd amateor can learn by ex-
perience an o his advantage fof ex-
Freme DX, o the hands of ‘old-time opera-

i this type can be relied upon to
rans-continental stations A% any
time when local conditions,

ridge 1500
v 2000 miles, once he understands the tun-
ing process.
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Using Tuned R. F. and Regeneration

By LEON L. ADELMAN

Here is a practical set employing a single tuning control and affording maximum amplification
over the entire range of broadcast wave-lengths.

HE experienced radio set builder, as
well as the beginner, will welcome
this new receiver which employs four
tubes in a well-designed circuit,

may be recommended to all our readers, for

the reasons outlned in the following para-
graphs. Primarily, the enthusiast looks

a set having a good quality of rep rodction

Secondary to this cor tuning and

Baeeiiviy. Thimly must be simple

ssemble and wire.

e question of good quality is of vital

importance. There are too many so-called

good radio receivers—of the tuned-radio-
irequency type—which simply dispense th
most_horrible music imaginable. The rea-
son for this is poor design in both the radio
frequency stages and the audio frequency
circuits. Either the tuned circuits are made
too highly damped, or clse so little energy
is transferred from preceding stages that it
it well-nigh impossibe to amplity the voice
currents in the audio- er circuit with
iy semblance of helity, A decided Iack of
overtones, and harmonics is evident; and
we may be sure that it is the direct result
of employing irrational methods of suppress-

"the se

ing undesirable oscillation. ~ Then  too, if
the audio frequency transformers have

pealc for one partialar frequency, the re-
sults e expressed not in musical terms,

s

As for tuning and selectiviy, the addi-
tion of regeneration to -tun fre-
quency at once causes the ampl;
an_ the entire wave-length range,
out and become practically a straigl
a highly desirable feature. _Thus,
stage of tuped radio frequency and 3 regen
crative detector, the resulting circuit gives
the utmost in wlmm\n and ity,

Th b rtant consideration

using the cable

fias pech aihercd to. by

method of interconnection.

COIL CONSTRUCTION

The inductances are of the plug-in type

and the one used in the RT. amplifier cir-

f a primary winding of 16

¢ and a secondary of 9

turns.  The inductance in the detec cuit

el tcee S aining 12 s

e primary 90 in the secondary and 36

3 the ok, 16, re. The coil
e

The base of the coil forms is provided

Showing an oblique view f the arrangement behd

No 14 points to"the, metalic bracket,
Photos by courtesy of S

The panel shows a symmetrical neatness and
highly pleasing appearance, with but one control.

with, contact prongs so that the coil may
y be changed for another (if desired)

T tonh Rt or o wave gt

fonie The aincilot el moustiog. of mokded

of ways in which to conirol it
tion can be producet
pacitative feed-back,

Regenera-
nductive or ca-
i
plate method :.. hich the tube capacity
plays an im Each method has
L b m(lucmc Jeed-back s
used in this receiver, with od of con-
P e e s
of inductance or_capacity and leaves
circuit, free from the defects of an addi
control, which too often a tuning.
Tt i’ certain that the use of @ throling
resistance _across an_inductance_a tic
coil for instance—will afford the easiest
conteol (of fhe “enerey flowing through T

its d

rtK:n(ﬂnm\
oo rastommers 7
i1, detector socket;

insulating material, has a_ corresponding
number of contacts and is notched so
the’Gotl can be plugged in, the correet way

only. See Fig. 2 for details of coils,
CONTROL OF REGENERATION
There are three fundamental ways of p

kit emeechrinbin & receives: 4od dosens

nd the pancl. The numbers are as in the other
which efords an xcelent method of assembly
Chandising Co

out is not confined to the panel, which js shown as 1;
3" double tuning condenser ; 4, rheos:

PR socket; B, Brst andio sockets 5, pissbosras
12, second audio transformer;

2 i the variable resistance
5, 'antenna inductance; 6, first

10, second. audio sockets
13, Scircuit inductance.

without affecting its true inductance value.
With a fixed coupling value—a relationship
that among other things takes into the con-
sideration the proximity of one coil to
other, such as_ that tickler
secondary winding—it is p(m.m to design a

ircuit having a variable resistor of such a
T e to allaw Compleie cottrollof Fegsn
cration. This has been done in this circuit

¥ variable resistance
mum value of 25,000 olms. Much smoother
adjustment is thus obtained and the operator

can get practically the same amplification
over the entire range of wave-len
“spillovers” and clicks, which are ordmarvh
too common with a variable tickler coil, are
absent and the results that will accrue will

T surpass expectations.

MOUNTING AND ASSEMBLY

By this time, the reader is certain to be-
come enthused” with the capabilites of this
receiver, so that the list of parts necessary
for its rm\tr'nhun Jollows
1 Double Cond: 00035-f.,
1Mo tget Goneaoer. dvaiet
1 Grid-Condenser, 00015
1 By-Pass Condenser, .00
1 By-Pass Condenser, .00
1 Pancl, 7x18 inches,
1
2
2

Sub-Panel, 6x16 vmhu

Mounting Br:

Tnductance Coils

Mountings for
4 Tube Soc!

(s above),
ils,
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These detsled drawings show how to construct the tuning_indu
ien dowel pin, fitted wi

coil attached to one end, s show:

18TURS EAGH

e o
g L

DETALL OF TICKLER COIL FOR 20
INDUCTANCE

Fig. 2.

ces, one of which has a thrd
‘metallic end-caps i

arded geid-leak, provides a geod rotor shatt:

2 Audio Transformers,

Jacks (sec diagram for type),

-ohm,

tance, 0-25,000-ohm,
-megolm,
1 Filament Switch,
1 Vernier Dial,
1 Wiring “Harness.”

With the getting together of the instru-
ments and parts, the layout of the panel and

b comes to_our attention.  The il-
Iustrations clearly show the exact arrange-
ment of parts and the oy wiring that is
wires are the radio frequency

visible.
circuits, outlined heavi the diagram. Fij
v e

Gepicts. the. methis: OF icabling the connec.
o shows the manner
the small midget condenser, as
well as the two jacks, filament switch, by
pass condensers, grid-condenser and grid-leak
are mounted.
he cable may readily be made by the
builder, Ordinary bell wire, cut to the cor-
rect lengths and firmly bound together, either
with tape or clse by using the lock-stitch
and binding with stout cord, will offer a
practical solution and make, 4 e product.
owever, be careful not to mc‘mk xhe Teads
which are specified as nee t free.
ATION.
Having made a careful job of the wiring
and soldering, and having then ascertained
that no mistakes have crept in, we can con-

nect the A" hattery_and the %-volt SC1
e e e
short-circuits, 2. 60-watt electric  lamp

1561

short-circuit, the tubes will not blow out; be-
cause the lamp will not pass sufficient cur-
sk UL e Honke il pertind B
some expeMive t

"The double candenser tunes both the radio
frequency stage and the detector, mm the
midget condenser makes up

o the T
KNOW DEPARTMENT, enclosing
_ Stumped return envelope. The mames and

adicesses of the manuisctorers will Be
free of charge. pfoR.

crepancy in tning between, these clrcults
Tn many cases, the small condenser will need

but fittle adjustment. I there is a hissing
noise accompanying the reception of a sta-
tion, decrease the resistance of the variable

resistance across the tickler coil and it will
be found that the music or speech will come
rly. reat desired,

. 3. A look under the baseboard convinces us
Fas condenser: 16s

connected in series with the negative terr
ual of the “B” battery. If everything is all
right, the lamp may be removed or left in the
Gircut. On the other handl if there is &

' .005-u, by-pass condenser 17, wiring
witch 20, geid 16k and gnd condensers 21, midg

of the advantages of cable wiring; 15 is a .00;
arncss” ; 18, phone jack: 10, fla-
et condensers 28, ontput ek,

that but one rheostat contrals the
e o tubes. Once set, no
further adjustment is necessary. Volume
and clarity are the earmarks of this receiver.

00035 MF. 25,000 OHMS The circuit diagram. Heavy lines denote tnat these leads are to
/ / SSntE S cpmnersuan i 5 e i (RSSTTR vabiavie v
00015 MF. ¥
+B90V.
9 6 OHM.
+A
—— NOTE: ALL LEADS NOT SHOWN HEAVILY 05 M -A-B+C
ARE CABLED TOGETHER e
+B 223V
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Building the Roberts Circuit

HE Roberts receiver is simple in de-
sign; one does not bave fo be me-
chanically inclined to construct it

roperly. All the rescarch work has
been dore and he proper assembly carcfully
worked out_for the builder by ten of the
leading anginers of the country, who col-
Iaborated in the creation of an efficient five
tabe veceivir ‘of nmmsual sensitiviy, selec-
tivi volume.

The theory of t

receiver is compara-

amplification to a regenerative detector. Be-
yond the detector is an audio frequency am-
plifier such that all tones between 100 and
3000 cycles are amplified alike, and those
Zhove 3000 cycles are given a slight “boost”
& e e e B cuatisinies o1 e

rage

lu\\v\\& s been reduced to the simy
of just two major controls. A sens
and a volume control are provided, in addi-
tion to the two major controls, to make the
receiver so B g e
every possible condition. All tubes but the
e e b
arate amperites, which automatically adjust
the tubes to_their correct operating voltages.
The radiofrequency stage. i contrafled by

-ohm rheostat which serves as an ¢

Cient volume con

LAYING OUT THE PARTS
It will be well for the builder to obscrve

y the system employed here in assem
blm:: and w . Usually it
A el
in their places, and then do all the wiring.
Here the 1tsemb!v is done jointly, with pa
nds towards ease of
hmld\nc Pecause the hand 15 not hindered

¢ the presence of parts not yet necessary
& e sopleHin GF the secctves This also
inst mistakes on the part of the

i

It must be kept in mind that the tubes in
this receiver are not laid out as in the con-
ventional set. For simplicity in wiring, the

By ANDREAS MacGILLICUDDY

The combination of regeneration and radio frequency amplification in
in this article is an excellent one.

fiest audio_frequency tube is made the first,
the radio, frequency the sccond, the deteciof
next, an tw s hooked in
sacaliclig:& O ot wor Wb b

The antenna couling coil consists of S
turns of No. 24 D.S.C." wire wound on a
three-inch_form for_the secondary
turns of No.
form for the primary.
former; the primary has 25
h diameter; the secondary 50 turns
o 2-inch diametes, and_the tickler coil has
30 turns on 1y-inch diameter. The prim-
ary and tiekder coils are wound with No.
26, and the sccondary with N DS.C.
o e’ e otitne
next page depicts this last-described coil.

The panel view of he recsiver hat employs
Roberts circu
Photos courtesyof Hammarlind-Roberts,

BATTERIES AND TUBES

For. the operation of the receiver two 4C”
batterics of 4.5 volts cach are required, two
or three 45-valt *B" Tatictics 4 5 S-vot
storage battery for the five UV-201A tubes,
e calls it LIS taben e Sond
fubes other han storage battery tubes e
used, both “C” and “B” battery values should
be changed fo correspond with the directions
supplied with the tubes

The numbers in this illustration correspond wi
use of a sub-pancl a great amount of apparat

h those a
us ‘can be

at the bottom of the next page.
e Annh et

‘panel and yet there is no unnecessary crowding.

We can heartily recommend this set to all radio fans.

the receiver described

T is against the policy of RADIO
NEWS o publsh, the sames of many-
rers or of makes”of instrumerts n

D
mped return_envelo

Sdresses of the manuiacturers wil be given  {

free of charge. DITOR.

I it is desired to use the new 112 or 120
type of tube in the last audio stage, only
one tube need be used instead of two. The
amperite cartridges, though, will have to be
changed for cartridges designed for the type
of tube used.

Regulation of the “C” battery voltages is
essential o correct operation of the radio
and audio frequency stages of amplifica-
tion; and it well to try_different

alus of such voltages, The builder will
readily observe the point at which
obtained.
teries also reduces
greatly the drain on “B" batiery current
compared wih that when no *C" batterics
are used. s quite import it di-
sectly affects the length of lte ot the
batteries.

B

OPERATION
Assuming that. the ancenna, ground and
Toud speaker are comnected to’ the
Wi e ince «m
maximum
Both nobs sm.ud be turned to the Fight &
increase, and to the leit to decrease. Now
on similtancously rotating the tvo, tuning
dials at approximately the same setings,
sauesl, should be heard m the loud, sne.mr,
r any stations are “on the a 4
e gl
Teduce the seiting of the sensitivity dial.
This will eliminate the squeal and result in
music, o Whatever s being

seris dt diioRE o
of the volume control to its limit will pro-
duce distorted, reception, because of tubes
overloading. 11 this is it is only
necessaty o rauce the e e volume
else reduce the amount of *
Soltage applied o the last ando
amplifier tubes.

Regeneration should be obtained smooth
by advancing the sensitivity control
the tube should go in and out of oscillation
quite evenly and slowly. If this is not the
s reduce the detector B voltage. appled
to the B 4 4
T e e tasine digls st read
very nearly or somtimes exactly alike, and
it is possible to calibrate them so that at a
glanct 3t will be possible g e
turn to find unlogged stations, if their fre-
quency or wave-length be R
To calibrate the dials it is only necessary

to note the posil me al n four
or five, or as many Stations
$hok Doen wphiesstily toned lot-

ting the readings on cross-section paper
obtained, which will_show at a

fal for any par-

length at which

lament rheostat
To

in the radio freques
prolong the life of e tube. A
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shove lustation. show
mounting " the,tickier_coi
The numbers

Gons o parts shown in the diagram  below.

be turned up any higher than neces
is impossible to harm the fi
e by turning the tube to
Bectuse o ty fixed resi
ohms’ resistance, which is placed in series
with the rheostat
The anieona taps on the first coil are for
adjusting the receiver to the particular an
b L
correct tap s found, the tuning of the two
condensers wil be practically alike; and to
tune in one station Riter the other i is only
cessiry to. rotaie both condensers at. the
same time. It will not be o have
the detector oscillate to pick up stations, if
sted within two undred
miles of any moderately-powerful sta
the greater part of the antenna
coil inreases ‘the. signal strength fo so
xtent but broadens h

el the ligh r (low w
on the o ircqucnc» (high

will also lower the
o e

small clip, al any tap to
Gl el
ception desired.
The quality of the tone of the receiver
depends greatly upon the intelligent use of

Above are shown two views i this receiving s
which are in parallel; 5, variable condensers
grid leak andcondenser’s 11, A.F. tra

“B” and “C” batteries. Tubes also play an
important part. It should be a matter
practice to change around the tubes in their
sockets, to obtain maximum efficiency from
cach of the tubes by operating it at the place
in the circuit at which it proves to be most
efficient.
xperiments should be made with grid
feaks of different values in order to attain
maximam eficincy and sensitvity, Al grid
leals and grid condensers v
their rated v but it will bn found ﬂm
fomue particalat valod of g 1k i
Seriech sesslts, dngeaing tpom the tihe thed,
T walie of he e tondesoer, etc,
NEUTRAL!Z!NG THE RECEIVER
+ the receiver has
o thc constructor
e exists

een entirely wired,
satisfied that no

is

troubl it is time to proceed with
the neutralization of the set, T the set is
not properly neutralized, the squeals which
are heard in tuning are rom the

ted
anteina, and cause very objectionable noises

1563

s fistening o it bead phones or ond
spe dker turn out the radio fre

Be VDR i e volie oot i
the extrerme left. Adjust the midget con-
denser setting until signals either

essary to retune
adjustment; and then the tube should again

e turned out and the midget condenser re-
adjusted slightly to a more exact position
Tt will be found that there is a distinct m
mam of sound when the neutralizing conden-
ser has been correctly set

S G T o
you may fee confident that you
Gan in o way amnoy. your neighbors by
radiating distracting squeals.

If the amplifier cannot be neutralized, it
indicates unwanted coupling between the grid
and plate of the first tube. Wires running
near one of the coils should not be run
near_the other coil or wiring;_since
coupling may result which will make it im-
possible to neutralize the receiver.

RorRoR. 000 ur

6 ¢
apie

g

The wiring diagram, showing the connections of ih

& R.F. amplification

in all neighboring receivers which at the time
happen to be operating on the same wave-
length

Tune in some moderately strong station,

No.
005
nsformers; 12,

‘lament switchs 15,

ey

ubes, illustrates the method of com-
ith Tegeneration.

LIST OF PARTS
2 low-ratio A,
0005-1f, S.L.F.

LT amplifer tubes, cwo of
tralizing condenser: 10,
gatat: 16, Jack: 17, sutomade

‘of Hammartund Roberts

&, oider call

Photos courtess
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What [s Regeneration— Part Il

ART I of this article, which ap-
peared on page 1440, et seq., of Ravio

News for April, was devoted to the
roposition that neration i

neither more mor less than oscillation of
the electron tube, controlled by the in-
coming signal, 'The method of this con-
jrol st be roughly rstood,

ssary, to refer again to Paj
Tesuainatha subject at the point e
Iast month's article:
Gt AMPLIFICATION
. e tickler coupling in a regenerative
et is mcmml the signal strength increases
is = et auddelys point where
egins to “oscillate.”

St e
From the previous
evident_that this point
rate of power
power_lost. Below
input is nof great enough to supply
losses, I the input s increased above this
point, a stable of Ex (the grid volt-
age) can be b the grid even though
gnal is
oscillstion” (The & um ke
wsed to designate the tube oscillation as dis-
Hnauished foom. the oscllation occurring in
the regenecative siste
Past experience has shown us all, tha

satisfactony. recsption. caniot. be et
above the point of critcal regeneration. Of
course we want the am_amplification
Sossible. A stronger signal will result, the
Dmear e tickder s adjasted 1o this.poiné
of critical regeneration. A close

o shows that the mor
et e e back corresponds 1o
the ral ss, the greater will be
the amp!vﬁmlmn i fations in_the
rates of these two factors, as has been

pointed out, are due solely to the tube
characterisics It s oby vious, therefore, that
the cho of the tube, and not the type o

ice
cuit, (leurmmcs the regenerative amplifi-
cation.
EFFECT OF GRID LEAK AND CONDENSER
i the circuit so far discussed, it may have
been noticed that no gnd conde\\s leak
ommon practice, huw-
ever, 10 regenemu th: detector,” using
frd leak and condenser, ‘The action of
Fegeneration is essentally the same, the

efficient the regenerative circuit i

By KENNETH W. JARVIS*

In this, the conclusion of his interesting and instructive article, Mr. Jarvis sets forth just how.
Every radio enthusiast should know the principle under-

Iying this phase of radio.

variations being due to the change in
tube-characteristic curves when using a grid
Ieak and condenser. Variations in the value
of the grid leak change the tickler input and
he tube, For some
leale resistance 35 best; for
ives the strongest signals.
r to operate a tube detector at its
best recifying eliciency. a low plate voliage
(5 1o 30 volts) i With this
fow plate xol(age, s wing 2 grid leak
and condenser, the power input from the
Sgkler loas 1 mcecune 20 fast as the grid
circuit loss increases, and so the regenera-
tive ampllﬁcauon decrea
a high plate voltage will (usually)
e amplification” but
will hurt the operation as a detector. 1!
Dormal usage 1 & low. plate voltage, with
grid leak and condenser; and this con-
tly will always give le:
amplification. Listening to the signal in the
phones will not show this fact, for the tube
acts as a or much better with the grid
leale and condens:r, and so the overall effi-

o

5 the, best method. of ‘obtais
sasimyn amalitcitial s o e

e n in another.
o
the luhe :ﬂn»ad of the detector, or by using
a separate regenerator in parallel with the
detector, in a manner similar to the older
types of separate heterodyne receivers.
“NEGATIVE RESISTANCE?"
Regeneration has often been explained a
negative resistance ncreasing the tickl kr
coupling was though, to_be- exuivalent fo
cancelling some of the resistance of
akﬂ(

value
Fesults obtained with regenera-
tive receivers in the past few years have
st some doubt on these i
what happens when we add
r:sma\\cc to !h: G The b
St
cuup to obmm again adjustment to the
point of critical regeneration, If a certain

o e ongmal
foss (assuming a reference voltage Er) i

the case of a “low-loss” circuit, and_only
40 per cent. in the case of a high-loss circuit,
anpone can see that the “lowsloss” circuit

will give the largest signal. It is evident
M L conditions, an increase of
sesistance wil always decrease the amplifica-
tion though " critical regeneration is

el
RESISTANCE VS. AMPLIFICATION
Table 1 gives the relation betwreen added

main-
at ast the
mplification increases 25 the resitance de.
creases. If the resistance of the tuned cir-
cuit could be made zero, an infinite ampli

cation would be obtained. This change in
aomplifoatin o5 the Toss Ehanses 15 16 Alin
to the characteristic curves of the tube used.

et
; =
g i
, -

E

In & highloss cireuit the effect of the tube
ariations is | magaied ; in 4 low |38k G
1l

ey lose so e
With some !c.nds of tubes, the variations
are reversed. That is, an increase in ro-

sistance would give a greater voltage on
e grid. - This 5 an extremely unusual ease,
however, but has been done in the laborator:
Tt is therefore necessary to reduce the re-
sistance of our tun‘ x[ cm \ms (o an absolutc
minimum if the are after
‘maximum xgn;\l, Knowmg Mo
this action may make us a little more willing
to spend the extra time roquired

radio circles it has av\dys been
much debated question as to whether the

&

gencrative
signal stres
who offer conflicting  statements.

What is

F16.8

L

Fog M

The data i

* Engineering Department, Crosley Radio Corb.

in Table 2 wes guaained with o cccut as shown {n Tl
Ta Fig. 9 this antenna resistance is place

ig, 7. In Fig 8

i e with e cabachy fof the Fessons

a represent the capacity and the resistance of the antenna sys-

s found on. page 1598.
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ANTENNA
RERADIATION
SiGNAL
RADIATION
*.—— TMILE —| |
FIG.

A side view of the )lyrmm(unl etds surround-
regenorated antenn:

the truth of the matter? Let us take the
conditions as shown in Fig. 7 with critical
regeneration and_ apply vasious voliages
& e it
y to prevent a
‘enable the tube to build up a voltage on
its grid.
SIGNAL STRENGTH VS. AMPLIFICATION
Table 2 was obtained in such a manner,
using an extremely sensitive tube voltmets
It may be seen that as the input signal de-
creases, the amplification increase
docs not. mean that the output is )
his effect which we_would not
honestly dare 0] qak for. This also gives
 point in favor of our old
Regardless of the type of
set, be it neutrodyne or super-heterodyne not
sing regeneration, if the strength, of the
incoming_signa
o wels oenially . rosched whtre &
single  regencrating  tube will give more
Signal than any ofher set
This seems almost unbelievabie in this day
when the average set purchaser believes that
the more tubes he has the finer his set.
Justice to the neutrodyne and super-heiero-
dyne, however, wst_admit that_this
Wealt signal strength usually Ties below the
Toise level of atmespheric interference; and
s0 we cannt alyays take advantage of this
mplification. This very effect also

signal, and so often tends to make
gt e e o though it
hiss

e

“BEAT" RECEPTION PHENOMENA

One of the most peculiar phenomena of
regenergtion. can bar uched upon
here.  This

d
receiving a
STty o teilating. (e thesfectiver el rec

tuned to the local station, a beat note will
he receiver's oscillating fre-

the _carrier-wave fre-
terodyne beat

o
and nothing will be added here except t

o
note that the frequency is the difference be-
tween the carrier frequency and the fre-
quency of the receiver.

The beat frequency may decrease to 2
value as low as 500 cycles and then sud-
denly cease, reappearing with a value of
about 500 cycles aiter the resonance point
lias becn passed. 11 the strength of” the
oscillations m the recciver is decreased, the
eat frequency can, be carried mich lower.
The only explanation possible 15 that. the

receiver is oscillating at the same frequency
of

Cumplete aclmll h \very d ult to explain
and cannot be given in detail here. See the
c.mmn, p«g: 1439, /\pnl Ranio New:

e have seen how the incoming signal
conirols the voltage and power rlafions in
a regenerating tube. T 4 somewhat simifar
ma; the mcomu\g signal can also con-
trol the phase relation.. i the incoming
signal is strong and the Iucﬂ 0>cxl|auun is
weak, the reciver “loc ery
high frequency. Th

i 2k
dency for the loal teeivenito Tollow the
frequency of the i signal, even when
toned to another Trequeny. 1t the mount
of detuning ig not too great, the incoming

S Lot
ceiver Is weakly oscillating and receiving @
very weale distant station, the small receiy ed
siona] 8l g e to force the
receiver to fallow the modulation frequen
Father: than  the. frequecy fo. which 7 18
uned.

SHARPNESS OF TUNING
ased. sumal strength

pmbably St mportant Function of 4
regenerative receiver is to sharpcn (hc |unr
This sharpness of tuning is due to the
lngh amplification of he signal (o which

cceiver s tuned, with a

smtifeat e
‘We have seen that the high amplification of
a regenerative set is due 10 the ticiler foed-

back. It has also been stated that this feed-
back d\m to the tickler impedance, which
in tu e to its coupling to the grid
circuit.

“Thus we see that the tickler feed-back will
be at only the requency to which the gnd
circuit is tuned. If any othe

)

INSTANTANEOUS POSITIONS OF

MAYIMUM MAGNETIC STRESS
FIG. 10

A vertical view of the wave-form, entering and
leaving an antenna,

impressed on_the md circuit, the tickler

will have very little impedance at that fre-
acicy, ad Corataiently. will ot fesd tae
- Bower to the grid circult.  Therefore

ery little amplification results at the non-
resgnant freuencics,

Dne curious clfect i connection with

i tuning occurs. We have seen

atTe amplification varies with incoming

signal strength. Due to many of the same

reasons, the sharpnss of tuning ncreascs as

e

coming signal strength decreases, Ths
cifect 5o moticeable. when seceiving weak sig-
nals with, critical segeneration, \\h:u the

speech and music becomes “dru his i
e o, the loss of e higher noiss, which st
cut off, due to the extremely sharp resonance
c

LOSS OF ENERGY THROUGH ANTENNAE

All of the previous portion of his astice
has been devoted to regenerati th
staze of radio Trequency amplification ahead.

The application of regenes mena
explanations to an antenna is a great deal
Tarder, because even today we do not know

plate circuit causes a_damping, or a
pm\er Jogs, when connected across  tuned
sircut. 2 tuned circuit is connected

an aitennia, there s a certain power.loss
duc {o what has been termed antema re-

L portion of this antenna, resistance
s o s aation eisl non ey
Fesenta the. amount of ncrgy. lost by
tuned circuit, which has becr S mtn
space. The cquivalent circuit for an ante
under these Ll s
) “where Ca is the. capacity of the antenns
to grm\nrl and Re 3o the euivalent anteina
resstance,  The value of this equivalent re-
(Continucd on page 1508)

LIST OF BRCADCAST STATIONS IN THE UNITED STATES

(Continued from page 1538)
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RADIO SET DIRECTORY

I\ Dresenting various sets in a directory of this Kind, it is natually. _turers, sot all have replied. In order to make the directory complete,
ible to touch only the high poi We there-  all sets manufactured by any one manufacturer listed have been in

fore listed all outfits und:r Pl wxll “wehope, cluded

be o public 35 well as o the trade. We bave . The Diceciory will fie kept up o date, month by month, Al

et this e e ey v e facturers are inv send m rrections 4s to the varions

B Te sl vt et oh o T el e e Pt Sl e e

Manufacturer: Manufacturer; BLUE | Circuit: Tuned Radio | Antenna: Outdoor Mapuiacturer: BLEC. | man Masterpicce
AMER‘ICARNPRADIO SEAL MFG. Toud " Spesker:” Sepa- | TRICAL nonucrs Model

% 538 rate -,
4201 Belmont Ave.. Outside, 60 "Sprsge St

Chicago, Til.
§ Al

cireuie Tm« radio

Toud " Speaker Separ-

indoor (o Toop)
(B | Lowd Speakers Sepa-
reo | “Tate
Sonirele: Theeo
Storase LB $os0
sem 5
= BBl | Trade Neme: Freshs

e Cuntm\s Three Trade Name: Daseral
Tuned radio | List Price: $60

B-uenu <mruze

utdoor
+ Built-in

age
Lmnd Soesier: Separ- | Lt Prices, $145.00

i
Manufsctucer: sde Nom: Do
WRTER KENT Y. 2 [4‘ o Trade Name: Daygand | e
aron wisabickon ave, | MIER*RBTo 6. T 'rku:u_ stEAncH Batine B
\ Manufacturer: DAY e St ndoot (no
TON FAN & MOTOR | Antenna: Outd Trade Name: Superior | Loud Speaker: Builtin
O e Matgs | oo Speners B et N Son gl
ument and Meigs | Controls renits Superiorfex— | List Brise
st Liwt Price:, $195.00 ‘ouble refiex P
Dagton, Ohia G Batteries: Dry eell or
Trade E. | Trade Name: Dastonia | © storase | Trade Name: Fresh
o Cifeuit: Tuned " radio | Antenng: Outdoor man Masterpicce
ciie Tuned ratis m.myn o) Lo e B | Mo EEET
requenc oy ol or | Crate Gned radio
Batteries: Dry cell or storage 5 Control.
. Controls: 1 Storage. Antenna: Outd List Pri her
G i aoan e tdoor Loud Speakers Builtin St utioor o
ri T R Loud Soeaker:  Sepa- | Controls: One e indoor . (o loon)
Juned radio . | Trade Name: Chelsea 00 YRR SkseARen e
piremme S LABORATORIES.
Antenna Outioos or GUCRE 200 Cotsy
oot i icago. TI.
Loud Speaers Separate | BELOT 2 Notice to Readers Trade Mo Beia Cir-
= o Batteries cloid Five De Luxe
i B Detaled information respecting Cabinet
Eax s Loud Spe the fnlluvnn' sets, or any other cigeus Tuned, i |
Teade Name: Atwater | Faie caiving sats, may be had on inguicy = “;'“ e
kel 10 " | Conerdle: T by addressing a letter to the Editor i et
reut: Tuned radio of the Set Directory, RADIO NEWS, | Bitterin: Storsse
o ntenn:
Tegae Name: d“""&” Loud Spuk!r s | SR i
Superss tuned radi rate I
Lood Speaker: Separate Control Myt contral
Cum;lr Tw 260 List Pnu 373 00 ‘WITT-LA FRANCE e “ ‘77 50 ‘Trade Name: Fresh-
e TR Tegse ,.m_ ont e v e | ot
i C:mhrldee. ‘Mags, o e Dot | Gireui
Trade Name: Atwater (Joned rati | Tode e | Cabin freay
Kent T"dﬂ x “J. radio Rezctodynz Cxxvml' Tuned radio | Batteries.
Sosliiuged e R G I . frepuency, " Teegiat | Anienns? Outdoos
ate i ircuit: Radio fre- nder " $Navy | _ indoor (no Too
R O o= E“"“z" 25 Antenna: Outdooy atenc Datent Loud Speaker:
e st Price: $60 Eod Speakers Sepa- | Baiteries: Storage nlieien stoage Gontrge Tiree
e Separate — ate na: Ourdogs Rntenn 2
%:::1 Speaker: Seo e e tay Whoie Loud "Speker: " Sepa- | Loud Speaker: Sepa- ..
S R CR,JS,_CEOVRPHD,O List Price: $9300 B o T Teate umvp Fresh-
et o 8 it * Llsl Pnce is ce: el
Seene Cincinnati, Ohio | Trade Name: Dayola i L P $0 T
'x‘(fm (gmes, Jyguter | Trade Name: Crosley | Circuit: Tuned  radio —_— =i ;:;:;;m y"“( £xlio}
b frequency. Manufactarer: THE | Trade Name: Bila Cir: | Bither
Cifeuit: Tuned radio | SirCuit: Regenerath Bubais Dl s S nToRico N | it T DT S
s Aok Antenna: Outdoor, dams St Tolédo, | S Tunedradio | o indogr (5o loop)
Outdoor or | Somtrel Pm Loud Speaker: Sepa- | Trade Name: Duct frequeny,  licensed o
smEmr Tope Adzst i CR L BRI e Pnce S50
Toage Nlme: Mol | Lt Prce: SH000 | Cicuits Tuned Ratio | Ratterics: Storage
e Tuned Radio | Trade N:me D y-Fan Hﬂb‘gu{"%oilv L:\l:ﬂnnspakﬂ Built-in ‘Tg K
F-cq\\encv with Re- | Circuit: Tuned rmli/» Antenna: Non Controls Model 5-F-6 with
e Name: Avaer | gey Bt | ity Loud Speakrs Separate | List Price: $142.50
Rehe Miodel 21°Con | mieies Dry Gl o | patafcn: Dry il or | Somtait Tigee g ciftits Tuned rado
Offh: Tunct o | AmSE. Ousit AT e i Trsde Name: Erla Ci m{z&:,»'ﬁ:im«
or Loud Speaker: Separ- | Loud Speaker: Sepa- cloid Five De Luxe | Antepna: Outdoor or
Outdoor or | Comteols: Tuo ey c,;m. Tun ,«‘ e ,;,",g“g;,,‘,zi,’:”‘:u;,,,;,,
s '$20 epeney "l | Lo SR
Lo e S A R = 55 | Comeed e
onir . patent
Tin ) Trade Name: Model Trade Nes "T““»“ Dol m‘mm, Storase sy
... Ciccut: Tuned Radio frequenc - e Ot Builein | Trade Name: Fresh-
Toade Name: Atwater | Fredueney “with Ke. | Batterien: Dry il or Lond Bt i | P M
sl “"'“‘“s' outine List Price: $113.50 s
Cireults Tuned radio Storage Loud Seal e Bt in — e
Freaencs ;medms. Quisice, o et o Taber
patiae:”Storaze Loud " Speaker:  Separ- 55000 CHARLES TRESH. o
Senna: Outdoor or
Tndoor gvm;;!s- _Thvr;  Nare: Dayphone 2u02ta W, o . u
Toud Speaker: Separ- | List rice: §38 Cireit: “Taned” o New Yok Clor ©
e Feencs and 37 So TLagalle St
Toade Name: Jodel | Bat fotes: Dry il on Chicago, Ti. To be continued i the
F L-60 Trade Name: Fresh- | June Ravio NEWs
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Correspondence from Readers

In this department the readers air their views on many important questions of the day.

Com-

ment is invited and an attempt is made to give equal weight to both sides of a controversy

REFLEX RECEIVER
ZEditor Ravio New:

wish m " thaclk My, Athu Reed for the

st he described jn the January, 1926, i
News. ok 1= it
s theory, but it was new to me as a begin-
ner. I built the set and am more than
pleased with the results I have had with it.
Among the stations T have heard are KDKA,

BF, FL Iam getting good loud
et get just a
litle more. The nearest station to s place
is_about nd_ miles and a very
powerful st is needed for good resuts

vE WaALCUTT,
Stalf Sert. Siupal Corps,

Camp Gaillard, Canal Zone,

DX FROM SPAIN
Edihm Ravro News

I take pleasure in informing you that
have hcard the station \V(.Y

t 1

3
By NowRadi 6ig

(Page e-
ceiver;” and authorize you to e any use
of this letter you wish.

Availing myself of the occ

my regards.
TiGUEL SorRmas,

Diputacion 12, (5th),
Bareelona, Spain.

THE SINCLECONTROL REGEN.
TIVE INTERFLEX
Editor RAnm News:
just completed the “Regenerative Tn-
deseribed in Rapto Newe
5., The trouble with this set is
Yo s for

T did not expect the

ined from it. 1 can
signature as a
, to the e that di receiver, with
the detector twbe, brought in o loud
\pc.‘]tcr KIDA, Beautnont, Texas, 4
KPRC, Houston, Texas, about

OIL, Council Bluffs,
WLIE, Chicago, 800 miles; KFKX, Has:
miles, and KDKA, 900
numerous ofher stations that T

Towa,

facts; though it m: sound

S e e e

rates three Stations on two points on the

dial, also, which shows it is as sclective a3
e could desi

-oom, the volume was so great.
ceiver has no fanc

made the coil,
201A  tubes
transformers, Carbor
Bradleystat, using Amsco
I found the volume better by
fixed condenser across s:cn‘\dmr)

To sa »

nf i
h

e-tubes
R super-heterodyne, and 1

1
think the most remarkable receiver,
tube for tube, on the market for the ama-
teur to constriict.
sonally, Mr. Gernsback, for
also to say a good word of praise for your
most excellent magazine, Ranio News.
W. H. Nrcrots,
DeQuincy, La.

regardless of the magazine's policy.

Editor Ravio N

o G congratulate you
on your Regenerative Intert My Radio
Classes join me n this e e

i these sefs and each one with

complete success. It ought to be a boon to
the old folks who can not, or do not care to,
tuirl 8 ot of dials and enobs. The most
remarkable factors noticed by us ar

1]

e
$Quality on loud speakers.
4_Selec
T e

AL Lavrize,
irector Department of Science,

Park Ridge High School, Park Ridge, N. J.

WHAT DO YOU THINK?
Editor, Ravr

o Nk
I have made some interesting ebservations

about my radio, »\mch, although notnew,
T have never ini using a
-tube resumnce...mphﬁer and your cascade

receiver. The amplifier has a choke to by-
pass the plate current around the. phones.
The last two tubes are UX-1L. dis

covered recently that while listening to
powerful station, I could entirely dv»cmmtcl
e phones and Toud speaker and hear music

ol peecH ey 1R s

hat the sound is coming from
the transformer used as a choke, but my
Jocal radio dealer. said that it came. from

the  tube. i ke youe opiuion o
that of the readers of this page, as to the
explanation of this phummumu

Biey,
i Place,
Rutland, Vt.
TWO SETS ON THE SAME
BATTERIES
Editor, Ravio News:
 Lhaye tried the experiment of using the
e “A” “B" batteries for two radio
Sets at the same ‘time, and would like 1o
let you know the results.
One set consisted of five t
two stages tuned R,
the other was
single-circuit regenerative circuit. C
ing up the 5-tube set as usual, I ran ju
wires from the 90+ binding post to e e
connection on the 3-tube After_doing
e e
nected the outside antenna to the regenera-
tive set and an inside antenna to the acrial
post of the 5-tuber. Only one ground con-
nection_was used, this going to the 5-tube
Iuio goumd cmsitions ste tsed,

tubes ;

the usual
i

a small fixed condenser will to
connected in o, o the batteries will
b Ly

T was surprised at the results obtai
As it was a poor night for reception, WEAF
could just be heard on the loud speaker,
using five tubbs. When the 3-tube set was

Svitihed on, 1o my surprise it came fn Wi
good volume on the Al the other
stations also c: wice as

came in with about b

e voiuma ‘aa betore. T found. o tha
both sets be tuned to_the

tation_before any increase in volume could

be noticed.

also tried using just the detector tube

of the regenerative set, and found the volume

about increased _clearness.

Using af] {hree tubes, the music was di

and not clear. I used 199 tubes in

he Sbe an 201 in the 5 ube set, The

extra voltage on the 199 tubes was taken care
of by comnccting a _potentiometer
rheostat in the “A—" lead; two connections
(midde and one side only) of the potentio-
This very
200d one to me when another tube is to be
added 10 a S-tube st.

Now, you “hams” and * " guys, get
a coutle of sets together .uul ry this e
periment ; and be sure to let
Norks, 1 don't know whether
tried before, bt T never have read of
anywhere, aid 1 thinle it will be something
new to_fool w e
or il Tk stvera] (ramssaitices togeiner
and work China _({rom Hong
would be very glad to from anyone
fiying this trick, cther through Ruies
correspondence columns, or dirc

THE INTERFLEX FOUR
Editor, Ravio News:
The Interflex Four has given me

surprise of my life,  Alfter experimenting
with arious transformers, 1 connected an
Acme R-2. T also added ahuut "Tour turns

on the sccondary of the inductance coil, and
e than satisfact
il e
150 feet, I tune in all Chicago stations with-
out any interference with one another! I
intend to shorten the antenna to 75 fect
e most satisfaction I get in the Inter-
flex is the wonderful clear reception. It
surpasses anything I have ever heard
thanke you for yor assistance, and
assure you'that Ravio News will always be
i
i,
1401 Rncehe Ave,
Chicago, 111,

lNTERFLEX RECORDS
Editor, Ravio N
Tekt ot 1o i oy successtul, re.
sl b the Bubdhoed Intscic 1 bl
S R e
December Ranto News, and, believe me, it
is mc best and simplest outfit yet, and for
of tone unexcelled,. Extremely low
enl high tones perfect
and without the leas Selective
bevand even my, fondest hope, a3 I can. get
easily without any interference from
i Tonal WA ooty AT et Sintn
My youngest daughter, only 6 years of age,
tunes, with the il of a. professional, a3
do_all the rest of my olde;
wife, l Certainly am very proud and am
showin onsteating to all my riends
\u.ﬂ\mm‘e: I nderful Interflex
and when T say I certainly am an nterfios
Booster, 1 am putti

611
Middlscown, O

Clark Stre

Bditor, Ravio News
‘e have constructed two machines with
the Bu]auud nterflex cxrum e per-
farmance of the circuit is wonderful. Am
writing because we had lmuhh in tracing
your circuit on page 443 of
Dctober, . We whipped it out. hy following
the complete cvrg}m on page

oy,

631 Park A\'emle
, Ohio,
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Awards of the

First Prize
A NOVEL SHORT-WAVE CON-
DENSER

By RICHARD G. ROFELTY
: The condenser shown embodies many fea-
tures desirable for short-wave w

DEMe Weteral b Fet well i o1 e
electrostatic  field, and plate: ar-
ranged in a manner which minimizes body-
capacitance effects, because they are per-
pendicular to, instead of parallel to the panel.

The materials required are
of sheet brass, cut

2 Figs. 3,
flinch diameter, 4

hes long; \mm, ~o]<l

The insulating pieces shown in Figs, 4 and
5 ﬂ].l) be of any convenient ﬂncknh 3
The
be thicker,

piece shown 2. 43
prefecably 3.
s'it gives rigidity e instrument
After cutting the plates they may be bent
into shape around any firm cy et ot
whicl in diameter, The rotary
pm should be bent first.  Then a few

ers of paper should be wrapped around
T

for_the ce in
radius between the two plates. en the
plates have been shaped, carefully bend the
Iugs until they are perpendi to the

axis of the instrument
e condenser may be assembled eas
by referring to Fig. 6. The shait is solder
to the lugs, and a pigtail connec
the upper rear binding post; the stationary
plate is connected to the lower binding post.
A washer, slipped over_the rod at the
before the pigtail is soldered, acts as a bear-
ing to take up end play. The slotted holes
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$50 Radio Wrinkle Contest

Prize Winners

First Prize $25
A NOVEL SHORT-WAVE
CONDENSER H
By RICHARD G. ROFELTY
© 35S, Catalina St Pasadens, Cal

H Second Prize $15
WINDING FORM FOR
SOLENOIDS

By THOMAS C. McCOY
214 Audubon Ave,, New York City

H Third Prize $10
TWO WRINKLES WITH FILA- -
MENT CONTROL JACKS
By MORRIS POOL
216 Miller Ave, Mill Valley, Cal

in Figs. 4 and 5
the distance between

(shown
of

allow adjustment
he plates. 1i the
at which
anger of the plates touching, a
thin sheet of mica may be shellacked over
one of the plates. This will serve
to increase the
cause of its high dielectric constant.

capacitance consi (Lm\m be-

The builder may, it he wishes, substtute
his_own dimensions, as the capacitance of
i P e A e T

STATIONARY PLATE

ELGoS

LES TO
FASTEN ' TO PANEL

ROTARY PLATE

HOLE FOR
BINDING POST

X
FIBRE SUPPORT

FIG.-6

Above, the working dra
Shortowave work. Body capacity efects £ -

220 assembly of a variable condenser that s copeially adapiabe for

iy weduced because the'plates e perpendiculas

one shown can be expected to give a maxi-
mum of 00015 wf. without bringing the
plates dangerously close together. This is
ample for most short-wave work.

Second Prize
WINDING FORM FOR SOLENOIDS
By THOMAS C. McCOY
neers lm\e mummed us by now that
the spaced, air-wound solenoid is the most
cﬁmem \‘mm of coil. It is desirable, when-
ever possible, to make up such a coil with
a minimum of supporting material. None
m[the usual \uuduw forrm. however, pro-
Thc accompam.ug 1lhmmuom show how

be made to ovide for the
maumacture of air-wound solenoids. Three

En

TS ArTen bRILUNG
AKING.
T

“ENTIFVING:
16

e s Sente he methnd of popnerncs
hich s wound cails can be
asily ma

£ insulating tubing are required. One

pieces of
is 6 inches long, 3 inches in diameter, with
Yeinch wall; and two 1 inch long, 294

inches in diameer, with f-incl
lace one of the smaller tubes in each
end of the long one, flush with the rim,
and bore four, holes, quartering the tube,
each hole in line
hole at the apposite ¢ ‘end. Thi
holes I re dis-assembling, put
e e

This will aid in reassembling the parts
alter the form is complete
remove the end pieces and with a
hacksaw mike four complete cats axially
down the long tube, between the holes,
it e i€ o e sements Thie e
ents, as well as the end supporting rings,
should be rubbed down with fine, emery
paper, in order to facilitate removing the
completed_coils.

When all_the preliminary work is cor
Bl e ieem o s Sl piid
Ya-inch bolts, The identifying saw
i easy to put the
pieces back together in their original rela-
tionship.

The coil may now be wound on in the
ustial manner, either in a winding machine
or by hand. The turns may be spaced by
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the winding machine, or by st er re-
moved, before collodion is apphcd to hold
the turns and make the coils rig

bier the collodion has dricd the screws
are taken out, the end rings removed, and
the sectors of the long tube dis-assembled.
If the collodion has not been applied with
too lavish a hand, they should come out
readily.

This form is long enough to permit two
70-turn coils of the usual wire sizes to be
wound at the same time.

Third Prize
TWO WRINKLES WITH FILA-
MENT CONTROL JACKS
MORRIS POOL
When building multi-tube sets, it is often
desirable m operate all tubes from one
rheostat. ’h:n this is done, and filament-
control jacks are_incorporated to cut out
one or more AF. stages, the voltage on
the rest of the tubes is raised, and the
rheostat must be turned back to reduce it
fo mormal.
If, hnweur another filament-control Jack
No. 2, is hooked in (as shown in Fig.
with a rcsbt:\nce of the proper value, thcn

By nsertng » roisance T
‘when tube 4. 15 cut out
Svetiond tne other tabes:

e awent
does

changing the phone plug from jack
o No.2 cuts out tube No. 4, and cuts in e

"This YCSI)!.H\CQ R, may other rherr
resistance i

S

re than four or five ohms; and when

FIG 2

The method of making an

ment-control jack from a double-
e ilusteated.

open et e
fe jack is

Wil e vliage of the battery falls away
below normal,

f et n e simplifies
its operation consider: . rheostat
nesd not be touched, G Gl
one stage of wo, or vice versa.

very sauslauorv open-circuit flament-
controljack

reuit jack, by taking ot the two
e e e e
rangement is shown at No. 1) and replacing
them above the outside springs, as shown at
No. 2. Tt will probably be ecessacy.to use
exiin Tnsuliing spacers ond longes Acows.
pacers and the little insulating block,
C, may be made
other material

spcings with glue or shellac, or any. other
way that is most convenient.

This jack is very useful for opening the
filament_circuit of the last tube when the
plug is removed.
EXTENSION SHAFTS FOR SHORT-
WAVE WORK

Anyone who has tried it knows the difi-
culty to be_encountered in making exte
shaits of insulating tubing for short-wave
work. Usually a piece of brass rod, the
Same size a5 the instrument shatt, is inserted
in the front-panel dial; and the two shats

EXTENSION SHAFTS

-
£NDS OF STRIP
SWEATED TOGETHER

When following this method of connecting an
extemion, Whait to-a condenser. there 1§ n0
et of the shait spicting.
are inserted in the ends of a length of tub-
ing madefrom some insulating material,
being beld by sct s
When the set Screws are_tightened

enough to Keep the shait from slipping, the
tubing is apt o splt. The trouble may be
overcome in the manner shown in the accom-
panying diagr: rocure. two. piects, of
strip brass, about three-quarters of an inch
longer than the diameter of the tubing to
o sqare bras nuts, i
"Tin hoth sides of
brass strips and one side of each mut. e
a hole in the center of each strip, large
enough to pass the machine screws.
2 hele of the sams diamefer near cach end
of the tube. Then sweat the nuts to the
strips, keeping two edges perpendicular to
the Téngih of ihe sisips, and centering the
holes in the strips carefully over the holes
in the nuts. Bend the ends around the tube
and sweat them together, forming a com.
plete snug collar at each end. The extension
shaft may then be fitted to the regular
shaifts, and the screws tightened. It will
seen that by this method all sirain on the

be itself i , yet the collars form
a very frm

and pummm means of holding
the extension shaft ri
Cor nlnlmtcd by A. R. Hudson.

SWITCH POINT MARKER
The fan whose workshop does not con-
fain a variety of precision tocls
diffcult to make @ neat job of driling for
Uma]ly the finished r
uch out of alignment Gl
does not form "the perleet arc of a circle
which it shou
itle. time spent in making a_ switch-
point marker will be repaid in future con-
venience. Take a strip_of brass e-inch in
hickness, 34-inch in width, and 24 inches
fong. Drill two holes near one end, exactly
n center, and’ equidis-

with a file or fine metal saw cut out the
metal between them to form a slot as shown
in the drawing.

SWITCH POINT MARKER
& BRASS

The switch-point marker here shown will save
the set bullder much time in panel laye
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The holes should have a diameter slight-
Iy greater than that the switchpoint
shasis whigh you intend to use, a5 a general
rule. The spacing between the holes is cor-
rect for switchpoints with heads of %-inch
diameter or less. As the shaits of most
switches vary in size, it is best to make the
slot of the same width as the other holes,
and use a hpoint like the others to
locate it until the holes are drilled for the
Then the hole for the switch shait
o the proper size for the
bushing to be used. The slot allows the use
of the marker for switches with blades of
varying lengt

Coniribised by Wilfred P. Weathers.

“B” BATTERY

SERIES:PARALLEL
ITC

ik is used for this

connections.

ser

This sketch shows the 5" batteries connect-

edin shunt for charging whic “when
e DB T nwtten s Thrown to the Jet

n the upper figure the plug has been re-
ae o 45-volt “R” hatferies are
Coamatied. in paraliel for charging,

n the lower figure, the plug has been in-
serted and the batteries are. connected in
series for use.

ser

INSULATING MATERIAL
PLUG
) COPPER POINT

E' = CHARGER
Wit the plug insected and the switch thrown
to the rig

batterics are connected
ties to o

The double-throw switch, as shown, con-
nects the batferies wih thelchagerior with
the set, when de:
Contribuied by H. de Miffonie

CHECKING ASSEMBLY
Man is human and as the proverb says,
“To err is human.” S0, to locate and remedy’
possble defects in the'buiding of any re-
e builder will find it gseful 0 fol-

¥ f investigation.
Siorage “A” battery o the

correct phore tip jacks and ingrt 3 tube

t and note i it Tights. ' Then try it in
e e st e T i o
0 g the current from

D
«m. amperites, and on back to the battery.
There may be contact at any one of
these places, or possibly an amperite may
have burn
Then connect the storage “A” battery to
(Continued on page 1605)
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—RADIOTICS—

FLANNELS OR BVDS?
Teem from the Lewiston,

Maing, Darly Sun”of e
1: Set g 8

o0 TG ov]
R3¢ TSty
EFOONT

e of
moise even i the input cir-
Cuit s SHIRTED 3o 1
o statie can get

S
been patents,
o now with

Gt B, o o You

Contributed. by
C.'E. March

FOR YE BOOTLEGGER

Tronical gesture from the

Toronto Daily Star’s mr
i columnd, on ¥l

ot drip and brin
the trlr i

Contributed by
Thomas M nicahy

HA! HA!l ALSO HEE! HEE!!
Y

Taughing - and
Contrisuiti by Lyman F. Barry

OUR NEXT

THAT'S THE DOPE
Medicinal suggestion from
the Chicaga

of Jan. 28t “If

not covered wnl\ DRUG!

the sous Iy o e
ok

frives
the
Contribiited by M. C. Hobart
T'S ALL OVER
In the Knickerfpcker
Press, Albany, X. Y.
Tan 170 was ‘this hosking
Droposi for_broadeast
Stations: “The transmitting

" therehy " saving &

Shekels for_someane

G, these brainy cngineersi
Contgvuded by
Moher

50'S YOUR o:.‘u OPERATOR

Suppose that the next sty

e development m)’

b dhat Sets will be

£ 6h v aperzior,
et have

fomieiog
Contrivuted i)- Stantey C. Page

Mus em

(i r.mmgp,

Prose ‘of

Tubes Kua\nnlned
AY

all they have to do is to dif
down n the tube box and

piimoplaying
before the ke

and et "er
Conmirivuted By 1. C. Davis >

FOR THE LADIES

hard for cort” T
waik around while you put
the il touches. o your
complexion 3t the " dinner
e, 2 Thert il b some-
- thing to keep Dim swake,
Contributed b Hugs Riuser

HE KEEPS HIS FEET ON IT
n the February isue of
ovr Hartford, Conn was

e e e
utcves hunch that may!
o

Contrivused. by
Dona G. Barver

WHAT NEXT?
Scientific_item_from th

UGHT 500 Wor05)
IEGN SOOWORDS) Attoona,,, Pa.,  Tribune of
@  Jan. 1:“The power of sta

Gt a@® il wand™ %
WORDS.” We suppose that

reatly.
Contributed by John Finn

o T Rhe s e Al e 45
have you clip them out and s

No RADIQ I bo accepted unless the

printed origimal giving (he name o the news

paper or & ‘submitted with date

2 page on i appeared. We will pay

§ilod for es:h mmo-m: ‘accepted_and

rinted o w humorous Tines
e comespondent ol sccompan
Sl e el i
be'prinied. Address al RABIOTICS to

Editor RADIOTIC DEPARTMENT,
Radio New,

WUXTRY! WUXTRY! MANUFACTURERS
EXPOSED!

artling exposure by the

Dcmm News of Jan 31

Contribiied a s Francis E. Norgard

o TEWS FROM THE FRONT
asualities  repo

e lerl s .
Montreat, B TSRS Ve

Wh ey Neant oo el sdunll

= thing s s oue head.

© " Contr e
Gl

WHAT WAS THE CRIME?
apial punihment | re
poria from " e sro

SWDBR_of the  Tremont
Tihole Baptist Chreh of
Bosion” was HANGED to

B However,  the

Emil G. Copuider

For TE DIABOLICAL FIVE
) e e ead auch

Py nxre:. in
Goil” Desighing’ " the.|

Angstes” Fooling " Erprecs

£ Nov. 26 had the follow

m: “Fasten  the

n one side with 3

o the form of & _circle.”
Surdly e "gene “uit T
o to g0 4o signed ik S5 o cot &5
ects to g0 dovn where fhey doi't"sced ettt
T VinterS2and e domt mein o sach e
Contributed ior
ANOTHER CASE OF PROHIBITION?
Doings in radio rom_the
native ‘heath of Uncle Sam;
the Dec. 31 isstie of 1
overnment. Radio
Hulietim, there - is
s headline: “Broadcast
ing, Sigions g&u ipped 30
ARIION

think
that by this time the inielli

St ‘hat siraggies. i mmm e 0o i\nuk:r
wtributed by H. J.

TRY THIS ON YOUR PANEL
Edycational st from

the Chicagn Tet

can of T|e P

o b At Sl Chineae

WITH A GUN OR BOOZE?
in the wrong dir:
indicated . the

aibnied. by Mra. F. H. Rickardsom

HERE'S A NEW

ONE
the Rochester, N.
5

s From

[CHIENER A v, Times-nion of Feb. 6

R s ‘advertisemea,

o Vet the authorized Sei

ice Station ‘for the Kodel
HORNCHARGER Now,
Grandpop,  whenever y.
Sei ot perking Just 35 it
i e B, ok e
the Ioud Speake? and give
it o ek b ity
i ey T

i o, we o
Contributed oy o Heverger

OW’S THIS FOR SPEED?
[, Spanish inluence ss sioun
the diay'" Rafy
10

C‘untnbvlm’ by .1, Rowles

NO MORE WORI
Figman et in
the Radio Broadcast Adl

o oyeltac o E
The faihaul
el bring 1 youeca

musio just as well. Hoo
Contribited by B. V. Perkins
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The Etiquette of Radio Transmission

the amateurs who are in-
terested in the transmiss

ALL
on of radio-
phone know very well,

a new band
of wave-lengths has 'been opene
up recently by the Government for their use.
This band, which is to 85.66 meters,
will prove to be a curse el boon,
if the thuc“e of the air is not
closely observed.

Sometime ago when the wave band from
170 to 180 meters was released to the hams
for phoe: tammission, 3 cxy of joy was

" said the

e b
#s ol e wilbe teil by
IE you remember correctly

ood time was 1; that is, if you
consider only the fellows who were on the
air_most of the time and who succeeded
in jamming things til further orders. Theirs
was the party, and no one

Tt s agaimst this jafuming of the ether
that this particular hue and cry i

heavens. “Now

slay i,

long as we get ours? Surely
this enlightened age
e robber barons

D
n your schoolbooks, how the
old boys used to swoop down out of their
strongholds and pounce on some poor trav-
cler, getting whatever could. Tho:
tactics_ were upon with repugnance,
cven in those days, who
{oole SIEHRERAINCE toe deals ani ighis
jut the same in these entightened days of
the Twentieth Centur rtainly do
not look with pride and admiration upon
& man who, by such robber-baron tactics
messes up the air for ¢ who are
eriously e
time Vikcrackas ik et might was right.
That may be in some counfries, but not

B e s e
With Bride 16 the maa who. thisks, O fhe
ather fellow once hile. And remem-
ber this, fellows, you never can tell when
you il be almighty glad to Jave someone

e hand, some ti
ow just what are some things that result
Jamming up the air so that when the
ham goes to bed at night, instead of re-
tiring with a calm mind, he
hay with curses trembling in his soul
e ey Sy 21 G e oome Wtk
in the first place, there are the unnccessary
communications, such as raising station after
station and, pulling the same old line with
each one: “How am I coming in? How
is my modulatior e e
we do, that about all the use some of the
their outfits is to litter up
ng transmissions
se

grand and glorious howl against this prac-

What under the sun, moon and stars
and the rest of the upstairs world, is the use
of spending good money for a bunc
transmitting equipment and then cluttering
up things Tike that? We claim the use is
nil, nothing, nix.

By HENRY LAMONTE

FAULTS OF PUNK OUTFITS

Of course it must not be thought that
we are condemning those really serious hams,
Who are coniinually experimenting with their
3oparatus and wha wish to Rl eut if their
modulation has been bettered by the changes
they have made.
with another collar;
nunciation was not
hams, not the horse. We are knocking only
those'who deserve (0 be Hammered, and we

rry e to say that there are
entirely 00 many of themm:

When it is considered that there are hun-
dreds of stations working on two wave
barch e See oo i e g
thought at once comes that, unless the ut-

ey e e
dpp.{r«ms greater_confusion than ever will
nce, there is the
felow whose tuning 15 50 broad, that it
e el i o e Mississippi
River a_close second. In the majority of
cases this is caused by too-close coupling.
Why not try about six or eight inches be-
tween lhs oscillator and antenna coils?

But are not the only things that
must P e e O Nl
jamming. The other night we picked up a

station while we were listening in at
friend’s house, and you should have heard
that fellow’s modulation.  Tnstead o

to get dis calling someone three
districts away—he should have been asidng
the quest ! w opdennsl . G

a few pqmymplh back. It was worse than
awil o4 i io it b s
mike eplied that it was a third-
S TR ot ot e i

believed him. Tt must Jisss. been, the ore
that Noah used on the Al

HOW IS YOUR pawm HOUSE?

Of course there are many other causes
of poor modslation, _For instance, there is
the common one of a poor power source.
This, many times, is not the ham's fauit;
but 5 you_ Have twied. everyiiag. in' your
power fo better your modl thon, and it
still persists in being N. G ood look
at the old power plant Jhcn ﬂmrn s the
genilean who uscs' rectified for his
SRR e

modulation is 1o better than his filter system,

poor modulation than anything else
we can think of at the minute.
when spesldog of power unts, the m
sen set should be mentioned ;
Sain s another. source of modulation that
is not all that is desired.

Motor generators are supposed to be the
best when it comes to, giving @ pure D

i

o, how often you get a pure note
motof proerstor, sisto sines sl ik
is used
pounder's. omm it is quite
necessary to use a filter system. The filter
tem feeded i8 not Rearl) so complicated
s that required for smoothing out rectiiel
AC. Al that you need is a 241 condenser
shunted_across utput termials, of the
That is simple enough, isn't it?

necessity may arise in_some
transmitters for a_little experimentation
with the value of this umdewr before one
(Continued on page

about all the use some hams make of their
edifying transmission

outfis is to Titer up the ether with such
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/APPROVEDN
(e

pen
ted prove to be bui

ilt according to modern radio

t of radio

RA!
advertise in RADIO
ment

DIO NEWS LABORATORIES, sumples of their produces for test It
NEWS, the RADIO NEWS LABORATOR]
apparatus as its aim.

ES being an inde-

IR e bhing vetiaRrha Tayiruviens submit-
engineering practice, they will each be awarded a certificate of merit, and a “write-

up” such ag those given below will appear in this department of RADIO NEWS. It e dppeeins does not s the Laboratory

tests, it will be returned to the o “write-ups” sent nufacturers are
published on these and only apparatus wmch has been tened by the Laboratories and found to be of food mechamcal and
electrical construction ls described. Ina s the service of tl 'ADIO NEWS LABORATORIES s free to nufac-

as heretofore, free of char,
the work, The Lab

transformers, losses in condensers,

nramn:s il - glad to
elope. The

development will be tested at a charge of $2.00 p
fun-ush readers with technical m(omamn
oy

r hour reqt

available on all mmnal hsml hexe on

etc.. a

NEWS LABORATORIES, 53 Park Place, New York City.

¢ bite: technicdl Bformmting

of

Address ol commmications and all parcels to RADIO

SOCKET

This socket_was submitted 1o_the
Ravio” News Laboratonies for test,
by the Pacent Flesiric Co,, 91 Sev.
cath Ave, New York, i is made
Gf the lowestloss ~material obtain

lantite, and has some very

jue’ features which will uvAuuh!

C i e

may be"used for any. standird ty5e

of vacuum tube now on the marker
AWARDED THE RADIO NEWS
BORATORI: TIFICATE

SEUERIY NG, 1293

EAD PHONES

form with the Laboratorics’ stand:

corr

The coil shown was submitied to

e Ravia, News Eisonvromts, for
aies

m..mo X,
e constrisction of any radio re-

ceiving set or as & loading coil to
increase ” the wavelength range of
e very wactul pucnoses

ADio NEWS

LABORATORIES  CERTIFICATE
OF MERIT NO. 1200.

FILAMENT BALLAST
The device shown was suby

Ranto News Lasomaronies
for test, by the Daven Radio Corp
155 Sumie St Newark. N, J. 1t
bas been found ‘satisfactory for e

trolling the flament temperature
severf s Somnceied” 0 S
Within a receivin

AWARDED THE KA
LABORATORIES LEKUI‘!LAAE
GF MERIT NO. 1185,

SOCKET

This unusual socket was submitied

absorbers for the radio tube which
ARBER Tk RADIO SEws
LABORATORIES CERTIFICATE
GEERIT NO. 1553,

LIQUID FLUX

ias submitied
Lt for
aducts Co.

the Rapio
45, W e omareh Pro

Red

GF MERIT NO.

AMPLIFIER
The threestage resistance.coupled
i own was supmisied
e i iy

conjunction with any
and is capable of an unusually high
quality ‘of reception.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1215,

detector wnit,

fusual terminal or lug was
submitcd o the by Nows Fane
owsmourgs for text, by the
ninger Corp.,
Chicago, M. Tt may be used i
the “eonstruction of feceiving ets,
the unique characteristic of

a_ combined lockwasher and lug,
which prevents the nut from loosen
acilitates improved connec.
“AWARDED THE RADIO N EWS
LABORATORIES ~CERTIFI
OF MERIT NO. 1205,

PILOT SWITCH AND DIALITE
The instruments shown were sub-
mitted o the Rabto' News Lasosa-

N2

RADIO X
£ TE

GEPMERLT NO. 1183 and 1164
CRYSTAL

The crystal shown was submitted
to the Rinto News  LapoRsToRizs

<

for tests by the Reynolds Radio Co.

0 §. ‘Chestout St, Colorads
e Dot ot i
very sensitive, and may be used in

ceceiving set. Tt is
mounted in good form ‘s that it
may e casily arapted

XWARDED THE RADIO NEWS
LABORATORTES ” CHRTIFICATE
OF MERIT NO. 1191.

DETECTOR
sl detector_unit shown
was submited 1o the Rapio
ERtotirouts for te by he
borandam “Niagara T
may be died I any refex

i

af lling
2R increasing Sensitvity of the ervs
al by means of a dry-cell battery and

variable resistance, which is included
ithin the uait.

WARDED THE RADIO NEWS
LABORATERIES |SERTIFICATE
OF MERIT NO.

TRANSFORMER
This audio frequency transfprmer
o the Rapio News

o Teceiving set in whi

plifcation s It ha

arkable ot i

WARDED THE
LARORATORIES
OF MERIT NO. 1330.

HYDROMETER
The hydrometer shown was sub-

mitted 1o the Rapi NEws Lapon

Tomizs for test by the Robert Bosch

Yagneto Co. 125 W, ot Steeet,
New York, P
striment shd careidlly clibrated foe

" comiion "of the storage
s

AWA e Babio A
(CERTIFICATE

D 1
IARORHON S CERT
OF MERIT N

GROUND CLAMP

e ground clam shown was sub
e e
Towies for test, by the - Blackbarm
Specialty’ Ca, 1963 E. 66th Strest,

Cleveland, Obio. Tt aperates an_

OF MERIT NO.
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SOCKET
This socket was submitted to Rapto
News Lavonktomes for test, by
Amsco Froducts Tne, Braome and
Lafayette. W York,
adanss taelt readily " to- feciivers
etc space is at a premium and

it fenres are aitiactvely cco
momic from the point of view of

KW ARDED THE RADIO NEWS
LABORATORIES ~CERTIFICATE
GF MERTT NO. 1260,

TRANSFORMER

The audio transformer shown, was
submitted {0 the RADIo, NEWS Lu.
quaTonss for tex, by the Flecu’\cll
Rescarch Laboratorics, Tnc,, 251
Ciitage Grave Aven ci mm i
It was found to be of unusual de.
Shen ‘and capable of amplifving cur-

rent of audio frequency without dis-
tortion. 1t may be used satistac:
torily in the  consiruction of any
sadia receiver which contains trans.
formerurled amlnction
AWARDED EADIO xrw

s
B

OF MEI
UNIVERSAL TERMINALS
These bandy connectors were sub

mitied to the RAbio NEWS Lasora:
Tohies B ta s NN
1210 Parkside ‘Blvd. Taiedo, Ohios

/@

and Dm»ed readily adaptable to the
Countless exigencits present in' adio
Fecciver consiruction,
AWARDED THE RADIO NEWS
LABORATORIES| CERTIFICATE
MERIT NO. 10

VARIABLE RESISTANCE
This rheostat was submitted to

the Rabio News Lanoxatoniss for
by Ticctrad, Tnc, 528 Broad:

(I pas found to
b Very close to.its rating,
AWARDED THE RADIO N
LABORATORIES. CERTIFICS

CONDENSER
condenser shown was
e N
Tomms for test i the Hammariund
424 st s5ed " Sirect
Gl

construction, and_combines the two
most populir features reauired of
present day variable condensers,
Siraightline calibration and low It

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO.

TERMINAL STRID
The ol terminal strip
shown was' submitied 5 the Raoth

News Lawousours for test, b
Diikens
may b

mbet. of terminals, which
nestock elid type,
ma. factiate quick connection:
ARDED THE RADIO NEWS
&

kA TIFICATE
SEMERIT No. 150,

LEMNIS-COIL
This_coil was submitted to_the

wound in the form of a figure cight,
e it T
and helping 1o reduce - interstage
coupting o B ampliticrs
AWARDED 1A RADIO NEws
LABORATOR TIFICATE
GEAERITNG 186,

XED CONDENSER
The condenser shawn, as_well as
athers of different capacities, was

submiied to Rapio News Ligons

zonies for mold Radio

Corp., 1087 mqm ‘Avente. Brook:
RS A

ivn
found to adhere closely 1o the valies

iy
ARD) RADIO NEWS
LABORAT CERTIFICATE
OF MERIT NO. 1115

SEANDEMICOH D AT
andem condenser shown was
subme o the s, News i
Onaroniss for test, by the Alle
Gariwell Affy.” Corg,
SE Brooklym, i well
ol o e etk
cntieely” foclproof against
$oublcs, such &t realignment,
d bearings, ete. 1t

of the popular con-
denser features suc low-loss,
Straghtline frequency  caibration,

“AWARDED THE RADIO NEWS
LABORATORIES | CERTIFICATE

tration  was

n.\nl "Wire Winder
1o the Rapio

e for text

"belt and pulley by the handle. A

wide range of spacing is passible
wWith_this. machine,
'AWAKDED THE RADIO NEWS

if)

CERTIFICATE
954,

-

LABORATORI!
OF MERIT NO.
S-LF CONDENSER
The low-loss variable condenser

shown was submitted to the Rapio
News Lisoratonizs. for test, by the
Willimantie, Conn.

56 made. in various Sizes and 18
uxrem:ly neat and rugged. It has 3
ight - Tine frequency  calibration

s
LABORATORIES
GF MERIT NO.

TUBE

The tube shown was submitted to
Rango News, Eanonironiss, for'test
by Star Engincering Co, Ariington,

nd found to operate satis
A R
cither as detector or amplificr

LABORATORIE:
OF MERIT NO.

S CERTIFICATE

This apparatus, consisting of a

choke coil and_condenser, was sub-
mited o the Kapio Nevs Lasons

E. Jacobs,
vemue, Chicager

Tl The choke and condenser, com-
prising a low pass band filter, were
Found t be effective when connecied
in a Blattery eliminator  circuit
operating on DC

AWARDED THE RADIO NEWS

CRYSTAL
The crystal shown was submitted
Tanonaron

5 found o B
A ke T e in

any crys ivin 1t
(e e oo form so chat it may
Be easily adapte

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO

1575

ADAPTOR
The insigument shown was_sub-

mited to_the Rioro Ney

Touiss for test. by the Aben Mix.

Co Springneld, Hass” 1 is'a e

Stinasta VT skt

This sudio transformer was sub-

mitted {0 the Rapio N

Tomizs for test by Hart & Hegeman,

Hartford, Conn. ~The

curves” iken for it show tat
sed the fests. successfally.

DED TiE RADIO N
LAEOR\TORH- ERT \F“S
MERTT Ne

120>

-co1L
inductance shown was s

AMWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
GF MERIT

VARIABLE CONDENSER
his variable condenser was sub-

INDUCTANCE
This coil was submitted to the

<

A A\'\‘)r")ﬂ 7

Ravio News Laonatoiss for test
by Fei Radio At Co.” 1167 Bed:
ford Aventie, Brooklyn, N,
BT e
has provisions for baschoard or panel

WS

GF MERIT NO. 1185.
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1576. Radio M

Conducted by Joseph Bernsley

HIS Department is conducted for the bencfit of our Radio Experimenters. We shll be glad to answer hore questions for the benefit of all, but we can
, Pablish only such mace interest 10 .
Snent CAnnot aswer aore. Shtathree GueaHons for tach corespondent. ~Please. make h
Dol astls e"of e sheet should e wnxten upon; ail mateer should be typewritien or else written i in
3sk:Ah,a s, ¢ be onseparaie shects. “This Depariment docs not snswer guesions by mail free of ¢
Ot Editors Wil be g1ad to answer any Jegier, t the rate of 35¢ for cach quesion. 1, however, questions entail considerable résearch work, intricate calcu-
Tatlocd, Tabent ressarch, i & pscial Chirge il be. mAde, Tetora we Smsmersucl Guestons correspuadents wil bo JaTor e ab ta on peieE clotrct

Mr. Berngley anawers radio questions from WRNY every Thiraday at

questions brief.
ke N5 arention paid to pencied mateer

E ULTRADYNE L1 RECEIVER | |
(171) Mr. J. S, Alington, Des Moines,

b T am wnable to procure bucprints or
e oriwinal fssue (February, 1934 ol

In view of the fact that
e ipmmershle “reucets' T
dine o the Shortage S
information was - publigh
priming the Uhradyne artice

borh osctor” i .muvum Colls and
termedinte these party an
be .\ onger be purchased. dne fo present
Feterodsme Titigation

v 2
9 B0 T compes v o Vet -
T e N e P

b Btion Shoula, Lo aded. se,thet lous spesker Semmle s b ChIMAE caiAins s

The superheteradyne receiver is coni
into use amongthe curs dnd b

beat, note of an aulile fre-  frequency amilifer to funaion o gne freq:
frequendy cqual 1o oniy, than orie. which amplifies in the same pro.
wh o ircaueicies \\uuh Portion a brosd band of frequencies
It " Sorewive” radiirenicior. amplders
using untuned transiormers, ficat
for tach frequency. I
sreter amplilcation is obtahed At two
hile . smaler” smplincadon

- . rodyne unctioning
umter”s mewprinciple. " This fmproved seceiver
hich haa”proved ‘superior to. che’ywal iy

of this receiving fystem. Has aiready been. ox.

over-die Temainder of

Plaini e ey SeA) ‘Bomks and Tadl mapenings e Cren P L A

Bat"Se Baltitarte PO TIVNER s s : ,,;,, e e

i o e ko e SHORE, W STl Dt e o e B

e me i e ST ity S
E\:rwme wlm has Hntr’\led an ordinary regenera- = ns 2 it is difficult to tune station unless

e T e T e it . clbatn,” T B

S i s L S

iy intens

e c 5
This is caused by the the signal which is amplifed and deiccied 1 he selecti
s and produces, by always”of e’ same, freaueney. Tiis i3 4 Great are nterfered
iiterference. with the carrier-wave of the trans.  adv becanse it is easier to design & sadlo  With by means of the oscillator can pass

the amplifer
The Modulation System

In the ondinary tspe of superheterodyne, the

first tube employed a3'a fret q ehe :

Tt 5§ detector with

Eiddeal; “This - derector  rectiies

o

Deoduced Tocally.  in
the "same way  that the vvmh moulaes
ool

only. more simple, but Prccucy Senal
sircngth, »m. s more oviceable on' weak sizmals,
Tig, 2171)

1) ehows” the. princile of
euit.” T “‘wm‘ whith
ed " across
the'
the

i varied by the. ncoming _signals i
Figised uon the grd ' Tn fiis arrangement o

{Q 2171) Ilustcation of the Ultradyne L1 receiver showing panel and parts layout.  Note that
mediate frequency transformers are ‘mounted at right angles at each other fo prevent o
Inkerstage. coupling. * A" sughtly larger panel I8 required, "l audio’ frequency amplifcation i 0 Shtuated in . good focaton Umvg the e
added to the receiver, Gudary coll,"composed of 72 turns of wire worund
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Tubes 3" dliameter

DR R e

mv,»hw,m " e

e el e
i 7

Fig. 2 is a comy
the feceiver.  The

E{n.ur with versier,

10005-4ik, with

Potentiometer,

Rheastat, -0

+ or foraica, 3 tnches
aterisl, ;E;m diameter, 33

2,
for. Connections, screws, bascboard 7x23
ey wice, ete
The detls of the tuning
ductance and of the,oselator” cofl are” giv

L1 which s_the wntuned numavy. on:
¢ e of No: 20 D.C.C. wound

mposed of
fon, ‘as shown in Fig. 6.
connected  Tetween the grid
Sament” of - the osetator” e is e
24" turns ‘of No. 20 D.C.C. wire: while

section,” L4, cmm(ded petween” the
“BY Battery,

i o m,)hlr, o fight <
Geetone n cellul
o sholae Shontd. Be s o the

T
on the tubing, as this
%o be made between the connecting wires and the

indutance.  The coils may be fastened to_the
sehoard i by means  of small

e Sopied to” e ot of the ‘o
< Sopiied 't the” jint o the ‘buschar wire
Gnd the sbiew.

RF. Transformers
sadio-frequency transformers ma

The be of
suitable type de 4

any

e for o vavs reception,

e s cetor igutated e of 3
specal ‘esign; and may be casily constiucted o
ot " wood "o Ibuifing Shaferia, Sk s hard

D e
Bitners it Conatzacial. They may be boracd ot
O Lol Plece, or made up of discs o1 the
Droper thickness” and_diameter, The - snd_ dis

indings ; a b
Tastenc ander the Screw holding the wnit, permits
its' mounting on' the base board.

shoutd"be woupd it and should_cons
furns of No. 28 double sill covered wire in the
center Slot, which is 7 inch: wide. The sccondar
s wound in two_sections with No. 30° double sil

covered  wire: 530 turns should be wound_ in
gach slot on cach side ‘of the primary.’ The
fo’ sextons’ may e “wound. wihout " reaking
the wire by passing it over the primary from
one section to the other.  To maintain the ends

Wires in" piace rop of ‘sealing wax

e
L e
e
e e el e

Lo e n e
Tl e el
e
T e R R
S

%

W Batol the
0025

o ar novnielon e and 3]
, il dhe” wires, which are ‘Sgainst She. pan
b placed et “Fha“socketor - in:
nd “Transtormas ired
Separately and the pane The
oy comnections' which remain to he made are
hole itive " the " conensers, sheostr, potenio:

meter and Dinding: post
the Various parts on the pancl

ctances, then

on the panel or board
that, any amaleur empting

"ec‘:.’ém fhuuld {53
bt angles,
hich T ehean

per

and very effcient for eonmections,
ial and Ground

JEa Toop 1;rml is used, the tuning inductance

mposed of T3 is not necessary,  since
fhe Toop is connceted scrass she “Arss condnser
in” place of {he inductance L. eser,

in 2. Howe
preferabe o use.a short antera; ay-the. sgnal al
wth is greatly increased with this type of
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gollector, 16 no_antenna_can be instlled out.
core, o single wire, sireteicd around &

o iianes"gf_about & Tout rom ihe il
ceing” By fean "ol fhslitors v be refualle

op. connection may be taken
e L

other grownded mealvorke T

abie. " couterpol be with a logth
58 Tim card waues sniabissbion wmter the atints

The tuning of the super-heterodyae, recaer is
extremely simple, b
uld be

and short

n A T toning s ey Shary,
et e sy on' T Gnlio.condenner
Bl T the ‘uming con:
Which'is not %0 criical T

zame ooy ot
ed at all times; and if

o tuns the receives th. taning Condenser should
be moved two dedrees at a time, and. the oscilator
confenier fimed ot e ‘i Sl "ot
Cach setting.of the funing condenser: . Some s
Ilm\ should_be hear i

coneroling  the.

reavency_ampijer ‘Shouid
sumed it e’ whisties sto

The station

{ a cortain point a siight ushing
ard, ‘indicating that

From 45 1090 volts of “B™ Lattery may be
used on this receiv an audio drcauency am:
pifer i et o, it e e

advisable o use o separste 5% battery he
audio: frequency tubes, although the saie fliment

battery may be used, It is recommended to s
01K or 301A tubes for the  modulator agd
radio frequency ampifier, & different tube may e
used as g detestor, alihough ve Tesults.
o entioned

i tance is. used.

For the oscilltor we would recommend a 216:A;

arE sube (V). ithoueh o amy other tubo rwhich
Gperates well as dn oseilator Toay e emploved:
RS Bood Hea to-try - the "tubes in: dlerent
posifons for very often some tubes Tunction betiex
In’some stages than in other

NEW YORK EVENING JOURNAL CIRCUITS
@172)

R

set, to
type, "that is,

oF e’ picture

picture
the various uunumems St OraaS o Bithae

Connected 10 the varions Tnstruménts gn the propes

Sder, wil' b, rently appreciated. Al iy fhe
GOl be purctised? T woutd rather by hers
16" Construet them (i 1o ack o

e attemnt (0 Consruel Hhem

rado “experience),unless ablolutely necessiry.

” 'e are herewith shnwmxyﬂ set diagr ram
Fournal One-Knoh, Heceiver, 5

of the o
reqiest. "‘Also, due to' the enormons. popularity of

I:E L

001 MF

L
LY

NI
1N

Q-2171

i

The fundamental

(Q. 2171) Fig. 1

5 princi
tor' and oscillator_circuit. employing the efhcient modulation

the first detec-

f the Dltcadyne cecever showiy
radical

is method is &

leparture. from the conventional, and Tesults in & receiver of remarkable eficioncy.
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0005 MF
4

C5-001 ME

Q:2472-8 ‘c4 002 MF

(Q. 2172:8) The Journal One-Kncb Filter Tuncr is an effcient onertube receiver which is very
popular with New ans, A consistent DX-getter, and yet casily operated. Either the
ry-2ell of sworage-batiery type {ube may be employed, with practically equal eficiency.

s and other cireuts pulished by the New  New Yok Jounal, of the proper method of ad-
Eveping Journal, nd,*the, rimero justing the “receiver. &
iy LR I M “The 'Drocess of balancing the Journal's new
S pubiishing the entire group, neluding <l \m- one-knob St 15 done somewhat in this manner:
cssary for the construction of cach. fine T a long wave station aroum eters,
Circuits are named as follows: more or fest for 3 preliminary test to defermine
Jourmal * One-knob ‘Cireuit, Journal, Selctive f the condenter sectons neel fo be balanced. Take
pilter” Tuner, and” the  Toursal One-Tube One’ 3 ruler without & meial e d e
Knob, Set!” (The last will appear in next monihs  hot a penci s toen the rotor of one coil and
.s.lﬁ = e fhen"afother, eginniv ‘with the Seril, one way
i following i the Tist of parts necessary for  or another 5 hear which position gives the loudest
the Construction of the Journal One-Knob set si
(Stubes hen this is found turn the condenser to an-
1 Pane 7 o ofher station lower in the wave.scaic, and m:
1 Baschoard 10x19 inch

This size is necessary
because of the triplesang condenser,
yhich must_be provi

zoom for in signal strength is obser
the "condenser. sections are ot alant

ced; and it

iy oceues i Shows kit the ‘seciions. meed
irther atient

e condenser- sctions are balanced properly,

S

F g Gondenser of three 00035

£ unite, all o re Torsted by a single
?h,:,

1 k, 2:megohm

1 o, Confener," 0025t

5 Binding posts, été.,

i col"are ot with 5 halgonnd 2 “une, e
D.EE. Copps A e mch(s & avned, wil
B et B A 50 e il co e olame ¢ an oia
18 S Tongs the other o cach
Tong. "Fhvee sotor colle anc 234 inches in diameter ‘o Change Capacity
S el o, e Enow CF 0 Comsl | WEach seoon of the condenscr o provided with

it 'S " produeing these “Sol:
B oo biain S0l soewiat s
e henta o make thems Golneide

a means of increasing or decreasing the capacity,

o compesate for any.diflerences that exst betweer!
‘the *condenser and _another.

falance”the condensentune o 3 loniwave sta

nove. the compensating plate. on

e stk fo ol hasdeapacity

Adjustments
The folowing is & description, taken from the  each seetion,
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gficts, until the best seting i obiained, indicated
by, ihe greatest volume

fons are_best for_balancing,
i "the. st at these points
o, regenerative efiects  that ‘occur
ands * I balincing 1y avempied
hanncls, the results will be false
bctnagof “he’ Incrcasud voldme. produged by T
ssnersion wien the Diloce s 1ol Bire L e
cre the strongest mplse is obtained, when
the: set s unbalanced, which il be
recomnized” when one_maken he For this
Feaetn, (he Yrchmiaiey Balances of boih cotls and
Soniticer scifons shovla"be e on waves Shore
hter they are obtained, Hurther ro-
¢ made on the shorter Wave set-
e 4 that bt
i you_ suspect that one section is badly out
of tune with  another, it can be tes
Simple process. * Wind 3

- plcandl

Seicy tubes. farned off. oberve ‘the s

R e oning T i hr o

o'l e steomi

" on the sceond

i 3 5 ik ant
chatreing B Sotting, " By comparing the St

Can nstantly tel whith scehion s unbalanced,

ind Compeniaie secordgly. “Th is neve e

R Gl e e e s

e

will be found that the two vertieal-coil ot
m wher balancy

sator affects o

THE FILTER TUNER
scts and can be wsed with
splification.

entire set,

signals b
oG

= Huner, wmg 78 e
e Tirking irosi ndfor contraling:the Correat

loss of volume

s by s cmon b, hes 15 bolid » 1o
civer at Regardicss of the theoretical come
plecityof the cirei, it can be made and operatet
by, the no

may e ob-

R e coie, T2 ‘oo L3, have forty turns
each, while the primary L1 as lwemy “five i
the secondary L' sixty turms.” As

Tt pe T bates o e
at rightangles (o climinate mrluclue ‘transier of

Energy from the prim direct.
This _excludes z|lpbul xh sza on,

he Sariablexesistance it _sontzoly the
strenih_of the. magmetic Aeld produced by the

hich, in Gurn, affects the
(Continsied "on page 1605

{- 3 TRIPLE e
i WH H 20 OHMS 10 TURNS
H| = MHI" d B ;
& | o
STATOR G
© SECOND|
s | b
[4
- li
o e
THIRD
STATOR;
66635 @ro
MF CONNECUON
s = s
o eay Ocw  ————0R @ Q. 2172°A -

13 FEA) TR ol O ek Eewiube Euiieg coiniag of g of radio frequency amplification and regenerative detector, result-
i extremel

Ficient and selective receiver, although only one dial is employed for tuning.

iy type of tubes may be employed in this

‘eceiver, although for best results it is advisable that storage-battery type, 201-A or 301-A tubes be used throughout
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Radiotron UX-199 * Radiotron UV-199
the same tube but with dry cell tube for both de-
the new. standard base. tpetion and amplification

in
COSt tO run

S the special filament of an RCA Radiotron UV-199 (or UX-190) that
makes it cost 5o little to run. This tube draws so little current that for a
limited time it can even be operated from flashlight batteries—for your port-
able sets! It never needs more than inexpensive dry batteries—and it uses
them up slowly.

The thoriated filament of this tube is specially treated, so that there is always
a layer of thorium a single atom deep on the flament-surface. And electror
leap from the thorium at a stupendous rate—conveying the music and the
speech.

Because this type of flament gives off more electrons at less heat—it lasts
longer, and it uses less battery current. And because this type of flament
was developed in the great research laboratories that contribute to RCA,
you will find it in every genuine RCA Radiotron UV-109 and UX-100.
‘Another good reason for being careful to find the RCA mark on the base
when you buy!

RADIO CORPORATION OF AMERICA
New York Chicago San Francisco

MADE BY “THE'MMKERS SO "RADIOLAS
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Tmprove theBouningDalc}

with a

HE Bradley-Amplifier is

a ready-built, ready-to-in-
stall audio-amplifier. It con-
tains no_transformers, but is
equipped with Bradleyunit
resistors which amplify with-
out distortion.

Radio News for May, 1926

How Radio Tubes Are

acua:l
(Continued from page 1551)

tain_conveniences of use. They arc, how-
ever, so_expensive and difficult to keep in
first'class_working order that i
little practical use to amateur experimenters.
We have already spoken of the way in
which gas molecules. fly about at average
speeds of many miles per second, and over
average paths which are longer a5 the pres-
sure becomes lower. A molecule of air
travels, at a pressure of 1-tum, on the av-

rage 01-mm. before colliding with anothe
Ele o D e
it travels one entire millimeter without col-
lision, Similarly at a pressure of 00Lmm.

e

meters and so.on. When these molecules
strike a stationary wall they bounce off, just

as a base ball would from a ‘wall.
Didfetent molesles cofaing o, from differs
ent angles all bounce off in their appropriate

directions; so_that the motion of the reflec-
ted molectles is quite as haphazard as that
of the incident opes. If however the sur-
face struck is moving sideways at
speed a drift in the direction
molcculcs et

a5 will be thus

the principle of the molecular pump.
Fig. %3 illustrates this notion. The drum
D isadating 1a the g of the arrow
at a high speed 000 R.P.M. The gas
molecules coming ' in ‘at A sirike on this
drum and a flow is set up toward the opening
Through which the  reflected molecules
finally escape. In order that this action may

The quality of the B
Drake receiver, like any other
selective radio set, can be im-
proved by substituting the
Bradley-Amplifier for audio-
frequency transformers. T
the Bradley-Amplifier with
the Browning-Drake receiver
and be assuredof amplification
without distortion.

There are six Bradleyunit resistors mount-
ed in the base of the Bradley-Amplifer,
pect nio are o el mnldeg

Tuistare,. They ace
fnto the Bradley-Amplifier, thereby assur-
ing an amplifer which s permanently
adiusced for masimum eficiency,

‘Please send me your literatureon theBradley-
Amplifier and other Allen-Bradley products.

Tl Skech U caes (he princples of e

Holweels rotary e is A molecular

How i A 05 B Govsed 5y s sbent of the
Totating drum, D, about 12,000 R.P.M.

0 on it is necessary that the pressure in
the space C be so low that the average travel
of the molecules is completely across from
the otiter wall to the drum. It is also neces-
e crack around from
et
ush it and thus escape
cxactition. . Piamps’ oper s prin-
Clole Sossbiviently equice os sxcelent Tores
pump—one producing .001-mm.
such a mmmm Gaede pump; and als
closet possile machining betyveen drum and
hese requirements render such
Dumps expensive.
THE HOLWECK PUMP
Although, the first molecular pummp, vas
made by Gaede the best pattern availal
today is that of Holweck. The roiatmg
drum of the Holweck pump is a cylinder,
ooth on the outside, driven by an induc-
Fion motor which 18 inside the pump casing.
‘The vessel being cvzc\mt»d is ;\ﬂadmd to the
tube at the top, R ig. 4) and the mole-
Cules travel along spiral S

i
Bertaras b by e i
s pans ,{’n’a mw‘mr.m o $30.00

SERSou desier o write us. Descriptve folder fre.

\
|
|

Malntuunucn. I
3t. Dept. B Chicago, il |

20 S0, We

Duality Radio Exclusively < Established 1915 |

Rubber Covered Insulators

cAetual Size

Neat and eficient
for lead in_wires

For antenna

the wires in_plac
in BEI5E our aeaters oF diree from s

CULVER-STEARNS MFG. CO.
Worcester, Mass., U. S. A.

RADIO TUBlES

Repaired—Exchanged—S
perate Our Own La boratory

Sibe perenanes it oug e

iy m.!

SAY! LISTEN!

A NEW PAIR OF PAN'
YourCo T

ey Wo ship 4 tubes

o
dies tne Tife ot

e "Sehe oY o o
el el 7 s, “bend e o
clo ar' sest Tor matching

ACME PANTS MATCHERS
Dept. M, 20 fackson, Chicago

Enclose return p_mm if vest is sent

lUDWIG HUMMEL&CD

SATISFIED DEALERS
BECAUSE

WE HELP THEM~
atalog 466 ~S is free toDealers

Write for Booklet
AMSCO PRODUCTS

Broome and Latayete Sta.
New York City

Tnwure your copg, reaching you each month.
Subscribe o RADIO NEWS—$250 'a  year.
Bipementer Publishing Co., 53 Park PL, N.¥.G.
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I usEp fo think that because the
Eveready ‘B’ Battery No. 772 cost less
than cither of the larger Heavy Duty
Evereadys that I was saving money.
As a matter of fact, on four or five
tube sets, that was false economy.

“The right size Eveready ‘B’ Bat-
teries to use depends on the number of
tubes in your set. The life of the bat-
teries depends on how much you listen
in and on whether a ‘C’ battery is
employed.”

the maximum of “B” battery

life and satisfaction, follow these simple
rules:

On 17710 3 tubes—Use Eveready

Gn 4 or more tubes — Use the

0, or thr even longer-live
Eveready Layerbilt No. 486.

On all but single tube sets—Use
a“C” battery*,

Follow these rules, and No. 772, on
1 to 3 tube sets, will last a year or more;
Heavy Duties, on sets of 4 or more
tubes, eight months or longer.

The average year-round use of a set
is twa'hours a day. 1f you listen longer,

| w550,

Raors—Bver-
ey Dry, Gl

i
T4 solt,

Radio Batteries
~they last longer

“The little wrinkle that makes my ‘B’
batteries last longer is using the right
size Evereadys with a ‘C’ battery”

your “B” batteries will have a some-
what shorter life. If you listen less,
they will last longer.

Our new booklet, “Choosing and
Using the Right Radio Batteries,” is
free for the asking. It also tells about
the proper battery equipment for the
new power tubes.

Nore: I addition to the increased lfe which an
Evercady “C Battery gives £ your “B" Datteries,
it will add & quality of Teception unobtainable With.
oul it

Manufactured and guaranteed by

NATIONAL CARBON CO., Inc

New York
Canadian X

night means Eveready Hour—
.M., n Standard Time, through
s S e

i wex-Chicago
WP wear Pisburch exciper
o R s
Wri-FPhiladelphia W 3-Dei ws0-St, Lows
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How to Make Your Own

SPEECH AMPLIFIER

ICROPHONE Transmitter Bumm, bave

been use: numberof to
make powertul e
These ‘very, semsitive amplifiers offer. every
“Radio Fan” the means of b
powerful speech amplifier.
it to the oomimetatthésepecial Ampiiy

fier U

Fig. 1 shows the amplifir unit.
Fig. 2, shows how_the wnit is attached to a
telephoné ‘receiver,  The. i et 8
it the it o th etephone

Teceiver, whicly usually is-a high sesistance. fele:
phone, either 1,000 or 1,500 ohms.

id_speaking_telephone.
162 Tow Tesstance telphone is avaiable, it should
have for maximum eficiencs

o the nce of the amuhﬁu u
A3 ohm eelcphone recciver is used in this cireuit
Vith 3 Bvols stomsee Daterr:

Two_telephones taken from a good double head-
sct of 2,000 103,000 ohms. which dg. not,ratte on
strong currents, ‘are employed in' ¥ig. 4, one at

the receiving end, the other a5 lmud affec To'uls
hook-up there i ‘one instrument.

R R R
former, - As stated before in connection with i

\ary from .1 to 25 ampere,

s 2 st e o

acked fa. o box of cotton, as the slightest vibra:
Fom o forod T the zoomt Wi be ke up and
heard Joud “uiker. e Pra

Toud talker may be used in this particalar cireu

HESE and innumerable other interesting
experiments are possible
plifiers. Every amateur dorid o
one or tw “Lab” or workshop.
four-page Snstrusion pampblet 15 sent with
every unit.

SPECTALLY PRICED
Whie they o 95
OR TWO TOR $1.75

casing from the two ends toward the center
where they are thrown out o
to the forepump. The particular Sl
resented in the skeich has a drum 8 inches
long and 6 inches in diameter which is ro-
tated at 4,000 RP.M. If the forepump pro-
duces a vacuum of only one millimeter this
pump will bring a five-quart bottle down
from a pressure of 0001-mm. in ten
seconds. The clearance between the rotating
drum and the ridges of the grooves on the
envelope is only about 2mm. (less than
001-inch)—an_example of exceedingly fine
mechanical work.
Although the molecular pump can never
produce a zero
pump,
nevertheless, in practice, the Holweck pump
as good as or better than
pump, and scems to_give
Cther words the Hohweck
pump is apparently the fastest and most
effective air pump yet produce
cular pumps possess a particular ad-
vantage over other types in that molecules of
all gases and vapors alike are hurried. out
through the exhaust. Water and, mercury
vapor ate thus climinated. without the
of freezing mixtures or other acces
his is a very important feature in somé
investigational work and is in all cases a
great convenience.
LABORATORY HIGH VACUA
We have now completed the description
of the various types of vacuum pumps used
i aboratorses and elsewhere, Wo h

talking of “the most Chicctive pump. yet
produced.” Let us notice briefly just how
i actually

close these “most_effective pumps”
come to producing a “perfect vacuum.”
Some_experimenters working with mercury

condensation pumps clim to have Shiaet
pressures as A similar
Egure has also been claimed for the Hol-

A diagram (longitudipal secton) of the Hol-
eck Totary pump. M s e “motor,
e e BP0 Tac e casing. i
1¥sa” than /1008 of an inch from the o

weck pump, _Critical judges are however in-
Sled"to ik that 'in all probabinty. the
to this time is

about This

]vcr(cct vacuum.’
cubic_centimeter of air at ordinary a
i e e TheRbos 105008
000,000,000,000,000) molecules. At a pres-
sure of a millionth of a millimeter, one cubic

000,000 mole-

ccnhmeter still comams 10,000

PRESS GUIL!
SR W. Brosdwey, New York City, n v

Enclosed find 95c—$1.75 whi
A ts ot gt sali df adoeomadt

Name .

Address

it

Town . Bt e

very high. There is, however, another point
of view. The average path over which a
Tmoleculé. travels without ollding with ane
other is, at a pressure o , about
950 fech. Tt 15 evident therefore that in
small receptacle evacuated to this degree the
individual molecules will act, each one, very

as if entirely alone so that for many
applications the space may be thought of as
“practically empty.”
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Pgpneers
Now Leaders

ce B-Eliminators first attracted the
perimenters Dongan has ploncered in e b
fig of transformers and_chokes. years’

exberionce - the production of transforicrs
% Blg Tmpdtus. Torvariioaking

engineers told us

TRANSFORMERS - Eiiminators

ould eventually
predominate.
Today we
supplying
leading manutac.
tirers of Eifmin.
ators. with D

an " BPow:

No. 500 Full Wave

CHOKES

No. 51420 Heary

mounted types.

Set manufactur:

Lot us help
you' desin the

ok, Our en
gincering siaff 15
at your service,

masion Tubee $000 Lt
ANS

Ask Sour dealer to write to us direct for infor-
mation upon better, clearer, cheaper feception.
DONGAN ELECTRIC MANUFACTURING Co.
2983-3001 Franklin Street, Detroit, Mich.

SEE THAT,

I-A.
&

Results

%
S
TR . I
ols
e s e o
u‘ﬁ@“p’. Koot “c el ano L3 e
e

ai
with grid clios. o

2, ool tafiity G Cock
sy el afles (i nedtts

XL RA nm [LAsonaToREs
208 Lincoln

x 98
RIX RADIO SUPPLY Houss Inc.
49 Brooklyn, N. Y.

Make any Good Receiver
BETTER

you_each month.

o, YOur cony Teacking

Subreive Via RABIC NEW g e
Experimenter Publishing Co 53 Park PL, “ Y.C.



Astounding Quality!

BEACCTRENEE > SUPER AUDIOFORMER

Modernize
Your Set

Hear Radio
at its best

|

|
This transformer has been acknowl- 1
edged by the engineers of the largest labo-
ratories in the world to be the finest trans-
former they have ever encountered.

and full tonal quality. You will know
radio reception as it should be after in-

Big and husky to give pure, natural |
stalling one or a pair in your set. |

Get them today from your local dealer.
If he cannot supply you, write us direct.
You can have the best—accept no substi-

tute.
Pacent MICROVERN
| MANUFACTURERS e AT
17 Plate, 00035 MFD, MAX. LET US QUOTE FOR YOUR REQUIREMENTS. Furnished in Silver or
PRICE $3.50. Cat. No. 251B. Gold finish.
23 Plate, 0005 MFD, MAX. RICE $2.00
PRICE $450. Cat. No. 251C. Cat. Novs 1505—150G.

PACENT ELECTRIC CO. Inc.,
91 Seventh Ave., New York, N. Y.

Sales Agonts:

Chicago, Minneapalis, Buffalo, Boston, Philadelphis, Washington,
D. C, Pittsburgh, San Francisco, St. Louis, Jacksonville, Cleveland.

Canadian Licensed Manufactures

White Rudio, Limited, Hamilton, Ontario.
Licensed Manufacturer for Gr. Britain and Treland:
Tgranic Blectric Co., Ltd., London snd Bedford, England.




U BW, Tone and

Volume Control

SSENTIAL to thoroughly enjoy present

feature tone control as their greatest im:
provement. You can have this new feature
in your old set by attaching a Centralab
Modulator Plug in place of the old phone
plug. Takes a moment—no tools required.
Gives any degree of tone volume from a
whisper to maximum by simply turning
the small knob on plug. Static interference
is reduced and programs come in clear and
true with just the volume you most enjoy.
Order from your dealer, or mailed
\ direct on receipt of the price $2.50.
CENTRAL RADIO LABORATORIES
19 Keele Ave. Milwaakes, Wisconsia
b Radiohms or Modulators
e Comiels on S ik

Send for our Bulletins on

RADIO’S FINEST PARTS

We have an excellent proposition for the Set Builder and Dealer
DISON-MOORE
VICTOREEN—SILVER COCKADAY
UNIVERSAL RECEIVER

Chicago Radio Apparatus Company, Inc.
415 SOUTH DEARBORN STREET Dept. RN CHICAGO, ILLINOIS
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Earlier in this article it was stated that a
radio tube ought to be heated and held on
the vacgum at least one hour, in order
10 obtain dependable results. It goes with-
out saying that no such lengthy treatment is
given in the commercial preparation of tubes
or of incandescent lamps. A maximum time
of evacuation under heating in practice is 4
quarter of an hour; incandescent lamps are
rarely evacuated at'a high temperature for
more than five minutes and frequently for
one minute or less. It is evident that such
tubes at the time they are cut loose from the
pumps cannot have a vacuum better than
001-mm., and must frequently contain pres-
res up to (.1-mm. These pressures are
reduced to the average operating pressure
of perhaps .00001-mm, by burning out in a
test rack, cither with or without the aid of
certain chemicals introduced into the bulb,
Phosphorus, _arsenic, sulphur, iodine and
their _compounds, and powdered metallic
thorium and_ zirconium have all been used
in this work. Th s are frequent-
ly referred to a They are intro-
duced into the tubes prior to evacuation and

e up the excess gas the first time the
lamp s lighted.

The mere burning of a new tungsten fila-
ment lamp on the test rack causes.the pres-

se

tion between the gas ionized in the tube and
the material of the filament. The gas is
“occluded” or “covered up” largely, appar-
ently, on the walls of the bulb. A similar
ffect is brought about through use of the
“getters,” but less time is requi i
per cent. or more of the gas b
by the getters in about one minute,
getters leave i
ors on the

. A great
deal of study has been put on “getters” in
commercial laboratories, since an  effective
compound of this sort has a high
value in reducing the expense of tube mant-
facture. The use of such substances, how-
ever, demands a complicated procedure which
make them of little value to the amateur ex-
perimenter.

he only gas absorbent used generally in

K then heated,
with the vacuum pumps rumning, to drive
out of it as much gas as possible.” On cool-

ing the charcoal will absorb_ very large
amounts of gas and thus improve
vacuum. The effect is, however, not so very

marked, unless the temperature of the char-
coal is reduced far below normal. The gen-
eral practice is to surround the trap contain-
ing the charcoal with liquid air thus reduc-

AT WHOLE-
SALE PRICES

ay: i
Receive. Catalogusof nationally known radigequips
ment sent free. Write today. Address Dept. T

our big catalog.

beauty and workbilty, £ut aty sise, S¢ 0, tnch. -Shipe
el ek e

= Mrc

ke bt Chscegoril

134-136W.

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co,, 53 Park Place, N. Y. C.

ing the to 00° Fahrenheit.

At this temperature, and at a pressure of
001-mm. of mercury, one cubic centimeter

i charcoal will absorb about 900,000 cubic
centimeters of nitrogen measured under the
same pressure. Under these conditions the
use of charcoal makes an enormous improve-
ment in the vacuum. In fact, by the use
of charcoal and liquid air, a first-class
vacuum, around 01-mm., can be pro-
duced with relatively inferior pumps.

This information is, however, of little
value to amateur workers since liquid air can
be purchased only in the large cities, and
even there not without difficulty. The ama-

ur who wishes to evacuate radio bulbs is
probably best advised to rig up a Sprengel
pump of the pattern described in Part I
of this article (pages 1282, 1356, March
Rapio News). This pump, used with a salt
and ice freczing mixture, will give slow but
reliable results at very small expense and
little trouble.
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08355 ke, ot smmate

Dependable

Editors—Engineers—Experts
— Al ave endorse

S-M
Parts, and each reports the
same findings . . Accuracy—

Precision—Dependability.

Vo Enlshael:  Unfailing  dependability ex-
h

SRS me  plains why you will invariably
i, $5.75 G e e le e

Vernier D i

almost every successful receiv-
er design of past and present
seasons.

That same dependability de-
cided the designers of the new

VoD AT Wit S-C Receiver—the triumph of

Wl R :;;d;":g the season. There, too, you
R or 1oft. 180 or  will find S-M Parts depended

Type
wave transformers_and
Tope 211 tuned circuic

toa

movement. Price,
2.50.

upon and dependable.

Handle S-M Parts
at your dealers.
Find out for your-
self exactly, Why

have been so

heartily edorsnd’ e
Engincers.

Type 340 Com.
pensating Con.
denser, -000025
Mfd; with
knob, $1:50.
210 Matched long

naformers. Ea. $6.00.

Silver - Marshall, Inc.

848 West Jackson Blvd., Chicago

1585

SILVER COCKADAY

cAll Wave Recesiver”

Single Control—4-Tube Receiver

Designed by Silver, Cockaday and the engineering staffs
of the seven manufacturers listed below. ponsored
- Endorsed and De-
o Engineer-
Toa Christid Seissiea Moniiar mod Neweoartts ik o)
out the country The new S-C Receiver is prese:
ed to the Set-Builder with an astounding introduction
that is his best assurance of a performance that will live
up to promise . . .

tion and appreciation . . . that
t has been accorded only to the 5-C Re-

New S-C Features

Perfected Single Control—Unlimited Wavelength Range
—Estraordinary Volume that squals that of many 6-tube
receivers—Quality

The S-C is adapted to any standal
teries or climinators, and to practically all installation

conditions.
Assembled Easily

S-Cauambly isx marvel of simplicity, A special, multi-
or, wiring harness ring, unles:
SHes Wl cale e
e oF phtekieron S Sbanlute sovich con enaniDle the
5.C Receiver perfectly in a few hours.

eliminates solderi
ents error.

That parts made by the following reputable
concerns are recommended for the S-C by
the designers is proof of its true worth,

Belden Mig. Co—S-C Wiring Harness

Central Radio Laboratories—Centralab Resistance

Polymet Mg, Corporation—Fised Condensers, Leak and

eak Clips

d Processed Frout Panel and

ed Sub-Panel

Sitver-Marshall, Inc Condensers, Coil Sock=
oy e Sachers Voruier b

Mounting Brackets
Thordarson Else. M. CoR2I0 Pouer Transiormers

Yaxley Mig. Co.—Rheostat, Jacks,
GET IS Sompists Assembly Booklst from
Your Dealer or Mail the Coupon Today

S-C Merchandising Co., Inc.
66 E. Jackson Boulevard, Chicago
R
S-C MERCHANDISING CO.,
66 E. Jackson Blvd., Chicago
Herewith please find 25 cents for which send me the
-C Complete Assembly Booklet.

Poster & Co—Drille:
Dri

ADDRESS




Using the New and
Improved FRESHMAN

“TRF’Low Loss Kit

Straight Line Wave Length
Condensers With Low Loss
Self Balanced Coils -+ - -
These are the iden-
tical umts which 50
ave made the
FRESHMAN
MASTERPIECE
factory built Receivers the World’s
Greatest Radio Sets.
Complete instructions for building
this powerful five tube recciver,
written in plain everyday English,
together with actual size schematic
wiring diagram, are furnished with
every FRESHMAN “TRF” Kit

Sold by Authorized
Freshman Dealers Only!

CHAS. FRESHMAN CO., Inc,

Freshman Building, New York
W. Washington Blvd., Chica

Ilm HE Stralght Line Rllensta

Gontral of Filam

g

et s b e
ELECTRICAL zmslNEUts zuuwmsnr co..
o SU Dept. 6.
CHICAGD. 1L o et

RADIO PANELS
OF GENUINE BAKELITE

Gt drilld and engraved to ogfer. Send rough
tketch for_estimate. ew Catalog on
T T s Badsiril ot feaatos Bais
lite—mailed on reaest

STARRETT wrc. co.

520 S. GREEN ST. CHICAGO
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Radio glakes Servants

(Continued from pm 1523)

in terms of her personal happiness and
amusement. We may not like to do it; we
SR e e
to this subject; but our homes are important
to us, and we greatly need good personal
service in them. Therefore, we must make
gome further sscrifices of time aad money to
have this ser

"To permit your servant 1o, take piand les-
sons on your time, is, 1 admit, going a little
far. But she should not be denied music,
for it is one of the greatest solaces in life,
Why not let servants have access to radio?
I have thought about this situation quite a
bit and have come to the conclusion that
radio has a decper relationship to the modern
servant problem than is generally un
siooL: “Plcc oft Gt mombers ol nell
to-do families, with homes in the suburbs
or the country, who have a particularly diffi-
cult problem in keeping servants. They do
not like to have them go a long distance
away in the evenings, for fear they may not
come_back again in time for their duties;
and for many such, situated a mile or two
away from the average amusement for
servants, this is a very important question.
I know radio has solved this problem_ for
me. 1 have a home in the country, and have
proved that radio definitely makes life more
agreeable and their jobs more endurable for
Ty servants, The higher tha mental calibre

servants, the more necessary it is that
they have a_higher grade of entertainment
than in days gone by. I have found that,
since I have had a separate radio set in-
stalled in the servants’ wing, in preference to
£oing ont to 3 movie they stay in and listen

o the radio.

MAKES WORK MORE EFFICIENT

The young cighteen-yeafeold giel 1 fhad
for upstairs work was particularly lively
and if jazz music was to_be had over the

5
radio while she was sweeping, she put twice
the effort into her work and cieaned twice as
efficiently! These are not idle statements.

In the kitchen,
most of her day, wit
to all day (
beat and his ultimate li
is but a worn-out hand-me-down from other
days), T found that it was
thoroughly worthwhile to her; and from a
grim-visaged elderly person, 'she was be-
coming quite rejuvenated and happy-spirited.

S L By

After years of ati
vinced that servants who work ’ﬂonc and Tive
in the house and don't get much chance to
0 out and have normal e
or entertainment, invariably develop a mood
which ends in quarreling with you and leav-
ing. They may not know what is the
matter with them, and they may say they
don’t want to 2o out; but unless they do,
ar have an outlet such as radio gives them,
they will develop moods and ~permanent
grouches.

There are about

n

one million families
have servants, G cat: many of these
servants get surpr little contact with
The outsida world, Between four walls daily:
long exhausting hours of work; very little
social conversation—no wonder they are so
(hlm]md at what the radio can give them;
music, education, lectures, amusement, and
above all, contact with ﬂ\c world! This is
indeed the crying nee all women
whether they behousewives, or servants

Stop Shifting Tubes
'O TUBE will do equally well all the
things that must be done to give per-
fect receptior
A

ecial hnm:urullts are
i s,

therefore zhcy mcrcute dis-
tance, improve quality and
enlarge the volume,

Pioncer Designers and.
‘Buillers of Radio Tubes

Type 01-A $2.00
Type99 - 2.25

Py >
& 9 v drverl e
Myer:
o >
WL¥  RadioTube Corporation
S Cleveland, Ohio

WYER

For the

Season 1926-27

At a price
for the home
of moderate means

GOLD-MEDAL

RECEIVERS
CONSOLES
“B” ELIMINATORS

Distributors, Agents and Dealers

Write for Territory.

COLD MEDAL RADIO CORPORATION
1038% Longwood Ave., ok, N. Y.

64 lllustrated Pages
of Radio Bargains!
Write for Catalog Today
RANDOLPH RADIO CORP.
159 N. UNION AV. Dept. 2 CHICAGO, ILL.

CONDENSERS

For Real Radio Reception

You can be quickly cured i

o conts fof a%0ace book on Stammering

re_your copy EEE—
ubscribe * to RADIO NEWS 8250 'a e
Experimenter Publishing Co., 53 Park PL, N.
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BURIED

CHEMISTR

and you can make yourself
independent for life by un-
earthing one of chemistry’s
yet undiscovered secrets.

Do you semetber how the tales of pirate gold used to fire
your imagination and make you want to sail the uncharted
Seas in search of treasure and adventure? And then you
would regret that such things were no longer done. But that
They are done—today and everyday—not o
desert slands, bat i the chemical Taboratorics thrbughont
your own country. Quietly, systematically, the chemist works.
His work is difficult, but more adyenturous than the blood-
curdling deeds of the Spanish Main. Instead of mecting an
early and violent death or otten shore, he gathers
wealth and honor thfough hi invalusble contribations o hu
Alfred Nobel, the Swedish chemist who invented
dynamite, made so many millions that the income alone from
his bequests provides five 40000 prizes every year for the
advancement of science and pea
who discovere

T, 0°CONOR SLOANE,
Ain A3, LD Phb.
el Tt Lectares s Au

™ Sommerein,

S cn to whom fortunes have come
through their chemical achievements.

Now Is the Time to
Study Chemistry

o snly are thero boundless cpportunities for amassin
A A

TREASURE

can still be found in

Good Chemists Command High Salaries

What Some of Our
Students Say. of This
Course:

1 bare ot wrtten ioce T eceined 0

1eSion = MoRLATS "Cov’

anprociation of sour

T wish to express my
R
T

it toge o Sepint o s the

o tir s ben more th 0
your eaurse and . st doio

ToUha"soue ot graduste. this yeat—. 3
ok, Ji.

AHLEd

BENS
T thall always recommend sour sehool to my
et o T A o ST s 16
Yona sracl . AMDAILL,
lasel You_die right

i
e 1ol Sonfibett
elaa” that

0
u Totons constanty as T a1
are" Thoroueh Ui most 15t books 1 can
ke WL il

Thanking sou r Tessons, which T find
not only” cloar mu il b vemerally
Tnteresting. 1 am—ROBT.

hemist ean T TS e e

" “Cheieaaborausty aco T ‘Wit i e 4
! vt i
You Can Learn at Home

S i
th(lln;,hLll\ /

Drospect of & discovery that mey spell Fortt

o ausity tor, thie remarkable caling reavires laborate
i ‘atend 3 iversity for Seversl Sears
il o i St o ndeleon, Yo

it 5t i

ety
o i Fuscinating
e’ oeal it S 30 v ey et

Easy Monthly Payments

Experimental Equipment
Furnished to Every Student

I Dal" TUL hatever Sou do, act thday b
Thit ofee 18" withran,
DON'T WAIT-NAIL CoUPON NoW!

HOME EXTENSION DIVISION 5
65.R—WEST BROADWAY NEW YORK CITY

it
"o spu

el

S Tate it i s el of b ind o e
ar ftea

7 oo

Ty
/BNy 2

oolte
iness snd every product in the world. Tho
et Bt Sy i o plseare T S
i

EEberimentation, with the aHiring
sl

 our”anthu

7 cuEmIC

iy
6.5 West Broad
Now York Gity

send

T toit e e S ORI e

We give to every student without additional charge this Pay for it in ‘“'" moniily s sy ou_won't
Ay oo ftudent pihodt sddlionsl charee s I ool otie s vy o, 150 ek eveyhinEs ek
o Sapartius e’ sniek st oty alerent homeals  Shemisey Gut thero ra' o extab ta Dy Wit our courey
3 ciagert.” s comprie iy appirtus snd et o o piier’s Sty oo, M 8, i
heavs wooden bor serves not only as 3 cuse for the outie it o o ooy e mx’n.’mm'm.‘iiwmi‘“’
countless experiments. ecial 30 D:

Bl treter i, A, 1, B Bpiop
CHEMICAL INSTITUTE ;";“ i A |‘|‘ !.","”‘,;‘Z“?m‘x rormation S
OF NEW YORK, Inc. il :;Z"."isut.‘"m’:“;“m.‘hm“m"?ﬁ'“‘" X

7/

AL

Pl
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Great- News!

N The Publishers of W
Amazing Stories
have contracted for the
entire 15 Volumes of

JULES VERNE
STORIES

Many of these stories have never ap-
peared in print before in America, except
in one expensive library edition, while
most of Jules Verne's stories have never
been available to the public at large in

A

LN 704

them and will publish them for several
years to come.

The publishers of the new magazine are
scouring the world for stories of this type,
and have already secured English, French,
and German works, all of which will b
published in forthcoming editions.

Interesting, startling, and amazing from
cover to cover. Every story illustrated.
Buy your copy today or you can receive
your copy every month by sending $2.50.
Your dealer will have single copies for sale
at 25c each. The magazine being adver-

tised widely, there will be a tremendous
demand for it, so place your order today.

Amazing Stories is published every
month, contains 100 big pages, illustrated,
large size, 8x |l inches. great big
book. Do not miss it.

"l
s "‘//’7/ (,’/W;////%
i) g Feature Stories for the

MAY ISSUE

“A TRIP TO THE CENTER OF THE EARTH,"
by Jules Verne. This book, comparatively little
Known, I one of the most important of Verne's

%
3
3
3
N
%

% . Wells. One of
the most amazing tales ever written by Wells.
A'story you will Jong remember by this master
of ‘sclentifiction,

= “THE RUNAWAY SKYSCRAPER." by Murray
X = cinster, " A'story of the Fourth Dimension. in

JULES VERNE=
EDGAR ALLEN P@

o the Fourth Dimension
e 3 g rasising talcs we have
oio nEws SIS whERHON a6 e - L e e

Spensivie fox a good deal'of gooschesh and chills
SPTine b anddown Tour Spin
IF YOUR DEALER CANNOT SUPPLY YOU—USE THIS COUPON s Ty by s Ve opn

i f other short stories by el known
Sl

EXPERIMENTER PUB. CO., Inc., 5-26R
53 Park Place, New York, N. Y.

L s e 1 ol ) e

months) to AMAZING STORIES,
Subscriptions $2.50 the year

NEING 2t 5 o bl 15 51 s ol Al i e e el i SOLD EVERYWHERE
REC R £ T e o L O e L Published by

CirSREEAR L b s T e et SR s Experimenter Pub. Co., Inc.
N 53 Park Place, New York, N. Y.

S,
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" The Radio Buré(ar

(Continued from page 1531)

partners in the enter-
o's a great business. It going
Did you ever hear

Neve
“Voull see plenty of 'em in the store. If
you, Tl put you to
fellow who is
doing it for me now doesn't know anything
It shouldolt take you long to leatn more than
e ows about it and its interesing work.”
"The " old-fashioned _ burglar . grunt
EWflias this sarprise ok gosteth he i
0 Janow next
See 1t o e st el W
l\cnncﬂv laug]
e e ot Browe ERW e
A ) bl 1 e
g R B
you said you lived over a store/
the i
“We do,” Kenneth rtphc(l "Pin just going
to show you the surprise.”
On the third floor Kenneth rang a bell
1 i and unbeliev-
d her face for a

L want you to meet my
Dad, this is your

future daughter-in-law.”
Father-in-law to be gulped in surprise,
shook_hands, and then thrust his hand fool*
ishly into his pocket, where it came in con-
ot with a few cruripled bill, all that were
of the ten dollars that
"‘he. with his ill fitting suit and bla
the warden bid him good b;
o il e s —
wedding present! And he had no money
peak o
We're o be marcied the day after to-
Kenneth explained. “That's why
d you to L:(’p that date open. We nee:
congratulati
T|

sialations were tenderet in the
athes

d-fashio Ll rglar’s
They spent an hour with i
Thet, the good-nights. over, the father and

son walked another block, and_paused below

an ele sign that read DOYLE RADIO
COMPANY ers composed of bits of
lightning flashes.

“Here we announced  Kenneth,
“I guess there's no use going in tonight to
Iook the store over. You must be pretty
red from your trip. We get upstairs
throvigh this skie door
On_the way up the ol
was introduced to Spa
Kenneth's
Sparkey ca

ashioned burglar

up
you Could handie a service 3

f
on Vandenbers's Radiola, tomorrow night?
today, but T’ couldn'. leave the
he'll

He was
store while you
drop around at
and dr b 5
nstalled. Wonr't touch the set himself, He
doesu't know an ohm from a rectifier. Can
youn

“0. K. agreed Keneth, without any par-
tieular enthu

eustomer

hisiding of Tastalling radio loud speakers in
ery room of a hotel that he owned
Kenneth wanted the contract.  But the might
before 1 wedding was an awkward time
to do the pampe
“When's

the b o 1
mean, what time of day?” asked the old-

four in the afternoon. Father Grif-
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‘Veri Chrome and Formica
'~ Provide the Finest
Radio Panel

The great variety and beauty of the decorations for radio panels that
are possible with Veri Chrome and the remarkable permanence of a
Formica panel so decorated, have made sets with Veri Chromed
panels very popular.

| You will find Veri Chromed panels—some of them decorated with the
work of the leading artists—on many of the finest sets this year.

To give kit buyers who assemble their own sets a chance to purchase
decorated panels, we have prepared panels for some of the better
known kits.

Bremer Tully No. 1, Bremer Tully Counter-phase, Bremer Tully
Nameless, two sizes of Best’s Superheterodyne put out by Remler;
and the Browning Drake receiver offered by the National Company
Cockaday L.C. 26 General Radio Broadcast Receiver and Victoreen,
Superheterodyne are kits for which Veri Chromed panels are now
available. See your dealer or jobber or write us direct. Panels of all
standard sizes are packed in neat individual envelopes and sold by
dealers to home set builders.

‘ Write for booklet “What Formica Is”
|

THE FORMICA INSULATION COMPAMY

d ‘ 4618 Spring Grove Avenue, Cincinnati, Ohio
|

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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There’s money for you in

RADIO

Wonderful opportanity for ambitious
men to wi fortun
P e

T Radio industry s expanding so rapidly
that traine
is & constant, urgent demand Tor upemmn
ory superintendents — engineers —

scrvice menee designers—sal exmen

There is no better way for you to succeed
in this, fascinating business han to.study
the Radio Course of the International Corre-
spondence Schools, This course is new and
complete, and it was written by practica
authorities in this t is endorsed by
leading radio experss and radlo manufac-
turers.

R E Thompeon, predent of the B E
nh,w. Manuiacurng’ Company (makers of the
fariops Thompsen vmm«m Ratio Sets).

wis once o student of the Tnterpatimal

Corspondens i()\oe\s myself and T am familae

it youe methods snd e 1 secommend them

1o any Vo i sincerly. seeking 10

improve imeet i position and ey

wrtes ‘that he has “nearly

o b st Snce hetook up e L. Cr 3
Kadio Couse. e " now” manaser of the Kadis
Department in a lrge ore,

MCune wites tht e . €. S, Radio Coune
n 3 Fapnlee :n F

and stoes Tepert i progiess.
Yo, too, can gt in on the ground floor if you act
quickiy. But don't delay 00 long. Mark and mail
he ot tedey” and et w el iyou d dbouc the
¢S Radio Course and what it can do for you.
Mail :h- Coupon for Fred Bosklet

Tatsaational, Correspondence Schools

4-G, Sers ens
Wihons ot o ublxx'\uon “sleage send e
al the facts about the e in
DIO
Name....

i
|

| .

Street Address.

A NEW
RADIO PLUG
Simple to_use, gives per-
fect electrical contact with
any style tip.
push cord tip
through plug, loop cord
and push tip back into
T

CULVER-: STEARNS MFG. CO.
Warcester, Mass.

o o= ol

TeAco. i

came back af

fith of the Church of Saint Francis is going
to tie the knot. We just wanted to have a
fon fnends 50 it's to be in Peggy’s apart-

e e
not sieep well. His only son was
Fied, and his e
thing under five dollars. Appearances must
n to, and it would look very
's father did not present
t to the young cople.
ollats wouldn't do ould
R fmm\\led Ttes

burl:l.xr s mind. city was clo\\'dc(l with
wealth, and undoubtedly some of it was ow-
eeiiie o o Iahm

he had put in at the prison, for no pay._
1 to “do” one last
That would give something

resent, and something on the
side with which to start
B

straight. If he
safe immediaty
on the same
cliance for an dlilh sod no reason to expect

leniency. Finally he fell asleep.
Tie ol fashunet Duceles woks with
<h\mmm’\lvm\ in_his mind t get a
and draw advanced salary. It was the
e of pride bayed

furiously in him,
or of borrowing money from
the purpose of gi
Noiselessly e, pulled on his clothes
slipped away without awakening his boy. He
noticed as he passed the store that the sun
shade was down to hide the contents of the
window. As yet he had never seen a ra
set.

, at the thought of begging
enneth for

The old-fashioned burglar’s search took
Lim downtow stages. But times
had changed again. It was not as easy to get
a job as it had been in nineteen-five or -ten.
And |)cw]u, employers asked about the last
job, and were not at all enthusiastic about
i e just
s TR e e
long illness, the marks of which were only
too noticeable in the pallid face of the ex-

was tired of the search, and
thoraughly discouragel.

usk, without even 3 job. to
say nothing e e
Vithin half n))!nck of the store

n he

by _afternoon

he paused to look at his watch. Seven-
irty, and dusk setting in. Again the
thoughts of squat, well-fed safes crowded
into his mind. Why not? His skill had

been uncanny, in the old daye He had
never used tools—nothing but the magic of
B Lemartive. e, e - Pechaps 1 would
be best to do one fast job aiter all, just to

spite the police, if for no other reason. But
there were other reasons aplenty.—.
Swiftly he made his decision, \\l\telul

of residential buildings, some of them pala-

tial,

The old-fashioned burglar sauntered down
the side street in apparent unconcern, but
vih s old keen eyes doing triple duty.
the houses were lighted, and he
discounted these

and the lower entrances boarded
counted these also, There was no time for
such a jol
But finally, near the next corner, he came
upon a house with a grey stone front that
contrasted with the brownstone o the rest
e et back a bit, and had
-and: ornamental _pillars.
And there were o lighte. The house was
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SEVENTY
WHISKERS!

Jer tube camacity
from crystal-de-
fector clear reception.

Seventy “Whiskers"—silk
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b
ions insure perfect satis.
Taction,

Nothing like

S Sl tane For

Buy todayfrom
our dealer, or wi

(Price $2.00)
SCOTT SALES CoO.,
‘Tternationsl Disteibutrs

San Pedro St
Los Angel

&5 radlo KEsEAch s
05 ANGELES,

MORE PROFITS
for the Professional
SET BUILDER

We have an unusually interest-
ing proposition to make to the
man who is now building (or
has the ability to build) radio
receiving sets for resale.

This is a real opportunity.
Write today for full informa-
tion,

Gearhart-Schlueter Radio
Corp.,
715 Voorman Avenue
Fresno, California

Wade Snuare Law Eundenserand |)|a|

neh vernierdial

At your Gt sisits sond pishi

oried"and"Sou Sl be” suppiied bovioaid.

THE VIKING TooL AND MACHINE CO..
45 st Street, Brookiyn, . Y.
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quite evidently occupied, as the ash barrels
and garbage cans in the cellarway were full.
The ~old-fashioned burglar
him, casually. No-one was in si ick
e was in-the cellar areaway, hidden i
the recess of a door. The door was locked,
but_the lock was of the old-tashione] tyn
perfectly understandable to the
Burglar. e took out his pen knite, which
contained, as well a5 two blades, the How ia-
dispensable corkscrew. The end
Guickly straightencd out under his - heel,
then bent into a half hook. A half minute of
probing with s improvised implement lo-
the tumblers of the loc!
22 fhe dooe was open
Inside could be seen a passage stretching
darkly into nothingness, The old-fashioned
burglar shut the door behind him and felt
his way cautiously for a few fect, ng
the wall, until it brought him back to his
starting place. All the other doors had been
shut. It was safe to strike a match. Cau-
tiously he tried the other three doors. The
first was a laundry, the second a staircase,
and the third evidently a recreation room for
the servants
Sautiously he returned and ascended  the
T y el through
e i
ck survey of all of the rooms downstairs
e

ight out” for the servan
he old-fashioned burglar knew um house

afes are usually located in the library, be-

Kind 5 false panel of bools. So he
nd |

darkness.
hollow sound. He struck a match to investi-
gate, but found nothing more than a row of

Finally the tapping produced a

hollow letter files. He was about to_blow

out the match when his eye caught, in the

corner, the outline of a safe, enti

posed.” As the match went out, he glanced
t

his watch. It was after eigh
other match showed the safe to be an orna-
nental one, in a Tudor cabinet.

The old-fashioned burglar mumbled some-
thing about new-fashioned contraptions as
he shook out the light and crossed the room.

e felt for the dial, but when his hand
touched it it felt pectiar, and light. But

shioned burglar was not surprised
ing, 20 more. He sommenced 10
twirl it. There was no clicking as there
should be in o respectable safe. The whole
thing was ridiculously light. The old-fash,
ioned burglar stopped, perplexed. _He moved
his hand slightly, and felt another dial.

“The first one must be a fake,” he chuckled.
“But that's a thin kind of trick to use to
fool anyone but a complete chump.”

The new when turned slowly

CE
(o
®
5

he did so, a light appeared magically some-
where within the safe. A burglar alarm!
As he started back in fright, a voice spoke
in a hollow, sepulchral way. “This is
W broadcasting the concert given by

th

Yet there was no one to be scen i
s e
in the safe. Half unconsciously, half in
bravado, the old- Tashioned burglar_stepped
1o a stand lamp and flashed it on. Then he
approached the ~curious safe once more.
There seemed to be no danger. But he was
unaware that the mysterious voice had
drowned out the opening of the front door.

as he knelt in perplexity before the
strange safe, the door of the library was
pushed open "by Mr. Vandenberg, owner of
the house

“y

” he began, but Ken-
neth, who followed him in with an armload
of “ batteries, interrupted. He had. taken
in lhe situation at a ghuct
“Say, pop, you chump,”

he said, “this isn't
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NO. 201
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$

NO. 304

NO. 800

Order all tools by order number.
the United States and pos

66-R West Broadway

We have radio Tools of every description

for every conceivable set building purpose
You witl be astonisheod atlhe remarkadle Lok
we have for your woik and delighted ot our

low prices

ot . -
Holls any screw by m
es it casy to place and s
S e
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MONEY REFUND GUARANTEE
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$3.00
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and ol tempered,” Nl stoc hnish with
ished s, Lenith ¢ nch
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CIRCLE CUTTER

Especialy designed for the Radio Construc-

Maile of the finest material and cauip.
ved with the highest grade high siel cutting
bits. " Tt does

75¢

g nm\ not fittei
jead or seroll in ‘one operati
PRICE N+

$2.00
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polished.

PRICE—No. 304 .. $1.00
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The heat
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PRICE No. 8
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233 capucity o ke Targea dl moscly

mmnﬂu “m, dell o tool scts™ Lengthn
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SCIENCE & INVENTION
Under the Direction of Prof. Duninger

[RADIO

NEWS

Amateurs Handibook
A

The “RADIO NEWS" Amateurs’
Handibook is a large 116 page maga-
zine size book containing a wide, varied
and carefully selected array of the
finest and most helpfal radio articles
that have appeared in the pages of
Radio’s Greatest Magazine, RADIO
NEWS.

eam of practical, up-to-the-
minute, circuits and miscellaneous in-
dat I

formation _and is culled from

th and more practical receivers
and_circuits developed for_modern re-
ception.  Size of this book is 9xI

£ your dealer cannot supply you use
special coupon on this page.
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FRESH FROM THE PRESS

SOLD
EVERY-
WHERE

50°

A big book full of short cuts,

hints and practical ideas

The 500 RADIO WRINKLES BOOK is a very comprehensive compilation of the best
time and money saving hints that can be effscted. Under fifteon scparate and distinct
headings, the entire field of radio apparatus and instraments has been covered in simple.
understandable language. It is divided Into sections covering Antennae, Batterics, Coil
Mountings, Condensers, Crystal Detectors, Inductances, Lightning Protectors, Loop An-
tennae, 1oud Speakers, Resistances, Sockets, Switches, Transformers, Vernier Dials
There are no ifs nor buts to complicate directions. The Beginner as well as the more ad-
vanced radio man will son find that this book contains a veritable storehouse of prac
tical, inexpensive hints toward improving his radio apparatus.
LARGE SIZE 912 INCHES, 100 PAGES, ILLUSTRATED
PRICE 50c THE COPY—SOLD EVERYWHERE.
If your dealer cannot supply you write direct to us using special coupon below.

Published and Distributed by

EXPERIMENTER PUBLISHING CO., Inc.

53 Park Place, New York, N. Y.

EXPERIMENTER PUB. CO, Inc.,
53 Park Place, New York, N. Y.
Gentlemen: Enclosed find § for ane copy of [1500 RADIO WRINKLES
(1 POPULAR MAGIC [ AMATEURS’ HANDIBOOK,
Nemel 0.4
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City, State .
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your job. T told you to take the first service
Slip. "The one on the lower hook. You're
supposed to be up on Morningside avenue.
All this et nces is a change of batteries.”
this one of your men?” queried Van-
denberg sharply
en he picked the wrong service
et vie doi here? There's nobody

"Bt the old-fashioned burglar had caught ‘
his
“Through the cellar door,” he answered |
glibly. “There was a note on the slip that
no_orie would be ome, ut that the Feellar
door would be left

.t the door here wasn't open,
Vandenberg.

ook and see for yourself;
old-fashioned burglar amiably.

So Mr. Vandenberg spent a satisfactory

minute cursing the carclessness of the

* countered

answered the

vants.
The old-fashioned burglar looked: on with
growing_awe and irritation as his son

plunged into the junards of the thing he had
thought was a safe, and substituted new
Taitérica for the old ces.
finaly, “That' the first one of lho\c damned
contrapt

Mr. V;ndmm ed suspiciously, and
Kenneth glared at the old-fashioned burglar,
but saying aloud
has lost its edge,
hink it was funny,
TRE yourve playe it o deai’

Mr. Vandenberg, his suspicions annulled,
drove them back to the store. —fmh-
foned burglar spent an uncomfor
minutes with his son, and evennuﬂ, “made
his confession

“But I'm going straighter than an arrow
from now on,” he announced. “This world
has advanced too far for an old-fashioned
burglar !

Building the Roberts
Circuit

(Continued from page 1563)

“midget” variable
16-s

1 set Ruhm, coils,

condenser, 5-plate,

als,

ube sockets, ‘

1 134-inch dial,

1 25-0hm rheostat,

1 single-circuit ja

1 battery switch,

1 metallized resistor,

4 amperites, No. 1-

! l)lm"ru( grid E(ank‘ﬂ((l'y

0021 fixed condenser,

1 UU(J'M' fixed condenser,

5 prs. phone-tip jad

1 Roberts founda
manufacturer.

n unit, as supplied by

Ho Ay and Get ’Em!”

(Continued from page 1527)

these United States there is no. m to tell
you what sets or_circuits
but, O Brother i
sometiing (o Lt some  of e ouns
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*How to Build the
Hammarlund-
Roberts Receiver”

Anyone Can Build this Receiver!

| ?«HW L5 Hammarlund-Roberts,

OST books on bow fo Bl rado fecetvers ore dificlt o grasp hecause

e sets they describe are intricate in design and involve complicated wir-

ing m A»Lm]xlu

Simplici (.wgn and ease of assembly are notable features of the Ham-
marlond-Roberts Receiver. The have batlt 1t Hundreds of testimo

from actual users pay n bute o ifa sematkable pecfdriaahce in volume, distance,

selectivity and tone qual
You can build the Hug!marhmd Roberts

e simple, non-technical in-
designed receiver equal to
Designed by ten of the country’s

et e itk by these 1 ading manufacturers

All-Amgrican Radio Cor International Resistanee Co.,
T wCBitan Retiar)
R i st
N WG Gh. e,
Union Radio Corporatian
Serd for, this ook giving (41l ingtrucions on wiring, dssembling and operatiog the
Below are some of the product the

Hammatund Roberts Keceiver
famous Hammarlund-Roberts,

1182-C B'way, N. Y. City

Everybod

Tatter

SERVICE
Double-Duty

venis leakage o shorting
WAL last for years with ordinary

9/ SERVICE Rechargeable ““B” Batteries

tha
Sl e uhl [(ul e ing good
circuit, and T o owant ontiste one:
but T never had a neighbor out
letting her oscillate. And DON'T you hink
for a minute that they would hesitate to
do it either. T knew them all and we
were great radio friends.

‘o my way of thinking it is a downright
shame that the tests with adto
be completely spoiled, just becaus

e a lot
of thoughtless fellows filled the air with | 704 East 102nd Street

SERVICE BATTERY CO0.of Canada, 3/ Rore

05't. wr......¥14.00 | Prices in Canada Yor'7.7
il 16,00 © 145 B 5170
e

in all-rubber cases % . $5 50

Pour
vwits $10% 1%, $12.50

‘Toront:

SERVICE BATTERY CO.

Complete
withBulb

51450

Cleveland, Ohio




Perfect
Contact

“UV”0r““UX"’Type Tubes

Type X 60c

The New KLOSNER
UNIVERSAL SOCKET

Insures perfect electrical contact
with either the “old” or
style tube. In addition to this es-

sential outstanding feature

“aew”

KLOSNER SOCKETS

incorporate other features such as:

il
2.

3, G be cither
* single-hole or under sub-
base p:

Hexagonal shaped holes
for the large prongs

Spring grip terminal lugs.

mounted

It is the socket leader of 1926.
“Write for interesting booklet.”

At all progressive dealers or
order direct, postpaid from
THE MANUFACTURERS
KLOSNER
RADIO CORPORATION
1022 E. 178 St,, New York

YasEY

SOCKET JACK

For Radio House Wiring

More homes,
el with Vasley

apartments and hotels are bei
Wall Socler facke dzndzn
 in"senics or paraiiel, snd substant:
ially conscrueted. Mounts in smalcs sive outlet
Send or Hiusesed Liteatare On Hoohup
0

YAXLEY MANUFACTURING CO.
Dept. N,

217 N. Desplaines St :  : Chicago, TIl

howls and yowls. What can be done about
it? Frankly I haven't the slightest idea,
except that 1n this land of free specch, and
freedom of the press and lots of other
called freedoms, the only thing is to
to edcate the blooper owners; so they i
learn how to operate their sets witho
ing an imitation of a S s
e e
operated_every bit as efficiently when they
are not in oscillation as when they are. In
fact every present or past owner of a
blooper knows that before the music comes
in nicely he has to get rid of the whistle, so
why not take a little more trouble in the
tuning? It would not take you long to
catch the knack of .

i the old_ days, West
men, wore a_p six-shooters with as

uch regularity as we wear a hat, we have
2 Rincl fha: the blosger waces would hee
been very speedily persuaded to stop their
howling.” Of course nowadays this article of
dress s been discarded, so the only weapon

when the great

is a pai sts; but we will freely admit
L e e
those birds who caused the tweeting last

January—that i, if they are ot tog much
bigger than we are. Of course some fellows
are so all-fired se|ﬁsh that they don't care
one little bit ho annoyance they
canse other peopleand incidéntally they are
the first ones to let out a blat when any-
one annoys them—and those fellows I con-
sider hopeless. However, there are lots and
Iots of fellows, who don't realize what they
are doing to their neighbor's radio recep-
fion when they Iet their sets zadiate,

Once in a while, fellows, think of the man
next door or in the next block for your

set may to an unwilling audience
for quie a distance, _Let these Intesnational
Tests be a_lesson to you. Don't let the
blooper oscillate; and next y s have

a real silent night when Europe broadcasts
to us, not only from our broadcast sta-
tions but from the Tisteners as well.

The Etiquette of Radio
L Transmission
(Continued from page 1573)

is found that will entirely eliminate the
ripple. We have indicated 2-4f., at is
fhie value of the condenser.that we have seen
used several times successfully; but we have
also seen just half that value do wonders
+ the modulation of a stati

W Fope the telows i whon i Eiticle
is directed will heed the suggestions that we
want {0 put across, For the love of Mike,
fellows, think of the man who is really try-
ing to do some serious work with hi trans.
mitter. Is it fair to him to play around
with your outfit and jam up ever,
know how the fur would if anyone
stepped on your toes the way you are jump-
ing on his—so let's have a little reciprocity.
Fallow some of the suggcstions that are

forth in_ this plea, and let’s leave the

mming to Mother ; she has “ad more prac-
tice at it than we have.

The New B-6 Donle
ector

(Continued from page

of the buzzer wavemeter
detector

the coil
coil_comected to. the
investigated.
ADJUSTMENT OF “B” VOLTAGE
The sensitivity of this tube is affccted to
a considerable degree by the value of plate
potential used and it is highly desirable in
all cases, in order to secure the best results,

and the
tube being

1926
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Perfect Radio
TRANSFORMERS

By the most careful labora-
tory tests give as good or bet-

ter results than transformers
t
set and be :ommced of t
RUTH.

EE g pge 7.‘.(.. Abtue Foem
formers” and hoskon
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o,
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A e tor o colag
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7
ol

200 B
N4t St

o iy
oy
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that this be carefully adjusted. The method
whereby this adjustment can be made most
readily, and which simplifies to a certain
extent ' the receiving circuit, is shown in

ig. 6. A rheostat with a high resistance

o RE
ReUIT
co T0 AUDIO
AMP

el

R
FIG 6 0-500,000 OHM.

Sl
. 90 V. Z
i D

range is connected in series with the plate
circuit of the detector tube and is shunted by
a fixed condenser and connected to the 90-
terminal of the “B” battery

adjustment are shown in Fig. 7,
a curve showing the output of detector with
a fixed value of applied signals for various
values of plate potential. On this same
curve is also shown, taken under similar
conditions, erformance of typical
“hard” detector. While these curves show
that reasonably good results
with the new detector without this adjust-
ment, still_there is in practice a substantial
gain by its use, particularly as these new
detectors vary somewhat in this character-
istic.

REBALANCING SOMETIMES DESIRABLE

When'this detector is used in any circuit
where one or more stages of r:
precede it, the gain due to the more sensi-
tive detector is modified to a greater or less
extent by the effect of the detector-input-
circuit impedance upon the balance of radio
frequency circuits. n other words, a cir
cuit, which has been balanced for a “hard”
detector tube having a certain value of input
impedance, may not be in proper balance
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s
.

Golden Leutz, Inc.,
Gth & Washington Aves.,
Long Island City, N. Y.
Gentlemen:
Please mail immediately when ready and without obligation on my
part full descriptive literature on your new line including:
STANDARD PLIO 6, A POWERFUL HIGH GRADE MEDIUM PRICED
BROADCAST KECEIVER
UNIVERSAL PLIO 6 HAVING THE EXCLUSIVE FEATURE OF TUN.
TR NEE WAVELBRGTHE FROM 35 TO 5600 METERS FOR PERF:
BROADCAST RECEFTION

3. UNIVERSAL SUPER 5, A VERY HIGH G
CAST RECEIVER, ALSO FOR ALL WAV
3600 METERS.

Al

TIFIC BROAD.

DE SCIEN
LENGTHS FROM 35 1O

4. UNIVE! THE MOST POWERFUL AND MOST
ADVANCED BR

CONSUMER []

AL TRANSOCEANIC

OADCAST KECEIVER IN THE WORLD
DEALER [J

JOBBER [J

‘ ‘ ‘ “ ‘ ‘ ‘ Indicate Interest With An “X"
;_[ ‘ ‘ \ln‘ I ‘ Yours very truly,
Fo PR B FIG.7 T
i
1 St. and No. .
/ city
ETT 1 State
ST e
HE 100 $Io 50 RADIO
511/ B amp. ° BATTERY
1oofE - I EEEG TWO YEAR GUARANTEE BY THOMAS WITHERBEE
g | nd No
T | a0 10 sl e Nt N b of v, it
} —1 Py T By EPOSIT VANCE PAYMENT REQUIRED
i HARD oETECTOR S e R
‘ =i S e o
T PLATE PDYEN”‘AL \‘/ous THOMAS BATTERY CORP. 511 West 50th St, New York, N. Y.
v b ——
These curves show how critical the plate po- HommEeL DEALERS BENEFIT GEARS

tential is for the Donle tube, and the opposite
or a hard detector.

when this new detector is used. Fortunately
the difference in the value of this impedance
is not sufficiently great to cause any ma-
terial embarrassment; but it is desirable, if
the' means are available, to rebalance the

All Kinds—Small
st accurato_made_and

REPAIR
= Tho ot
3 it W

FROM OUR_SERVICE AND
— DEPARTMENT
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—and you can build the
finest Radio Receivers
Quickly and Easily

It takes but one or two evenings, using only the simplest tools to construct, at
home, any one of the big, popular receivers shown on this page.

All you need is the well known CONSRAD Pattern that covers this particular
receiver. CONSRAD Patterns are marvelously simple. You don't have to
measure the spacing on the panel board or the placing of the parts. It is all

dress pattern.
And you don't have to use 100 different tools to complete the job—just six or
seven ordinary tools found in every househol screwdriver, a pen-knife, a
pair of pliers, etc., and you are ready to go ahead.
Visit your nearest Radio Dealer, ask him to let you look at some CONSRAD
Patterns, select the one you want. Pay the Dealer 50c and you have complete
e and blueprints for the construction of the Receiver.

ALER CANNOT SUPPLY YOU, WRITE DIRECT, MENTIONING
FHE RECEIVER YOU WIS TO BUILD AND ENCLOSING FULL, PRICE.
REMEMBER: CONSRAD Patterns—only 50c—give ‘complete full sized blue-
prints and instruction booklet. Everything ready to build,

THE CONSRAD COMPANY, 64 Church St., New York

Consrad

EVERYTHING IN RADIO BOOKS, PATTERNS AND DIAGRAMS

Radio News for May, 1926

SUPER-HETERODYNE

THE TROPADYNE




Radio News for May, 1926

radio frequency circuit with the new de-
fector in operation, On a neutrodyne cir:
for example, this can be accomplished
e seadily’ Ut Snt ot e is
Tather difficult to rebalance and, therefore,
the gain secured by the use of this tube
not be ecqual to what it should be
orable conditions, although it
idedly worth while.
his tube is most particularly adapted to
in
the detector is employed. A circuit par-
ticularly designed for the new detector, in-
corporating all the desirable features which
allow he maximum operation fram the de-
tector to be secured is shown in
is extremely scnsiive, gives excellent signal
quality and volume and, furthermore, is
simple_to construct and operate. ~Various
other forms of cireuits are being designed
for use with this detector, which depend
largely upon sensitive detection for_their
aperation, rather than upon the addition of
many stages of radio and audio amplifica-
tion; thus eliminating multiplicity of tubes,
noisy operation and distorted signals, com-
mon to the usual radio set.

“B" Baﬁerles. Chareers
and Eliminators i

(Continued from page 1533) :

are pushed away in a corner, out of sight,
and more often than not are covered with
dust and dirt. This condition should not be
tolerated. Keep the surface of the batteries
perfectly clean and [rLc from dust and
particularly from moisture. This should
e most carefully watched between the termi-
because moisture or dust at this point
will present a path whereby current can leal
from one pole to the other and slowly dis-
charge the battery.

n the case of dry “B’ batteries, keep
a constant check on the voltage so that, when
the voltage of 2274-volt units falls to 17

18, you can purchase a new set and keep
it at hand until the batteries that are in
use fail to function properly. With storage
batteries also keep a constant check on the
voltage with a ~nmlar(l bal\cn voltmeter,
such as is obtainable at any radio store; and
Whenthe valuc Tall to. below 90 per cent
of the normal voltage, place the storage
battery on charge overnight. In this way,
it will always be ready for use

“B” BATTERY ELIMINATORS

As mentioned before in this. article, al-

ternating current cannot be used for charg-

vacuum tubes, or as the
attempt to do_so would result in a tre-
mendous hum i the reprofucing unit which
would render all reception impossible.

ever, by placing suitable instruments

set, the alternating current can be so changed
in character that the current delivered from
the tllmmator wil ta e ( e place of “B"
faction. Three
climinators are. i
lustrated in Figs, 7, 8 und 5, " The first
type, Fig. 7, employs a_principle similar to
{hat of the battery charger shown in Fig. 6.
action, as the
e in of this

uat\lr: is Call«‘d, the current is h«v\ge(l from
“alternating” to “pulsating direct”
means of a suitable filter system of proper
design, the pulsating direct current is
Smoathed out that it sesembles that delivered
by batteries, It can then be applied directly
to the receiving set and hooked up in ex-
actly the same way as “B” batteri

The invention of 3 new type of vacuum
tube has recently been announced, making
‘Sossible another ivpe of “B battery elimina.
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Modernize Your Radlo Set/

THORDARSON

Ve

Trade Mork Regtrsd.

All Frequency Amplifier

Write f -
e Price $5.00

Are you still using primitive methods of amplification?
Why not make your recewer an up-to-date model by instal-
lins he ultimate in
equipment.

| lifier, repro-

The
duces il filalimathose bate atteaToatin Sididaty Aune
former amplifiers.

£

he provides the ined flow of distor-
tionless music. It records everylhmg from the slightest shad-
ing to the greatest extreme of volume, intensity, and timbre.
Better volume control.
More volume on distant stations.
Full bass note amplification.
Greater clarity on all signals.

OTHER THORDARSON TRANSFORMERS

ifying Transformer B limivator Transformer

Standord miifying Troncformers B Ehncior O
Power Armpisoiny Troncormas By e i et
Tnirstage Power Transormer Toanonicrion Equipment
‘THORDARSON ELECTRIC MANURACTURING CO.
S Mitewss US A i i

The New CARTER All Metal

“IMP”’ Rheostat

No matter what circuit you use, use a Carter “IMP”
Rheostat. No moulded parts o crack o break; wire
cltiacat derbed in plsce, il ek iove. Silent, o
operation. Potentiometer 200 or 400 Ohms same size
and constructior

In Canada—Carter Radio Co., Limited.

),
Half Size

See them at your
Dealers.

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Save Your
Set from
Lightning

You never know what lihtning wil do wnd
any Tadio set which is without the procection of
2 Tightning arrester is at the merey of

National Board erwriters
S Ot T
o it be. e LA Al PR s

installations.

Protection is easy. Insure your insurance
and save your set with a WIRT LIGHTNIN

Gt as standard by the Under
writers’ Laboratories). The cost is a trifle.

THE WIRT LIGHTNING ARRESTER is

Don't wait for a waening from the clements—
e e b too fe dhen Tnsall dhe WIKT
LIGHTNING ARRESTER—

When sou instal your
WY
NERESTERR s
ViR
and provient loakag
ont Yol

opet di
S e nsuiadion,
i preente Wear
et

The Wit Lightolng Arrester 1s Hsted as standard
by the Underwriters® Laboratorles

T LIGHTNING ARRESTER
T INSULATOR

Seld by Leading Radio Dealers

WIRT(ZOMPANY
PHILADELPHIA. PENNSYLVANIA

Makers of Dim-A-Lite

Buescher B.mi Instrument Co,
1527 Bucsch

Inture your copy reaching you each month.
Subscribe to RADIO NEWS—$2.50 a_year.
Experimenter Publishing Co, 53 Park PL, N.Y.C.

tor which is very nearly perfect in action.
The units shown in Figs. 8 and 9 use this
Dew tube, and the one shown in Fie. 8 is
mbled by the home
e varts can be pur-
today and wired up
as shown. When this ha> bee danc, very
nearly perfect results can be expected from
an climinator of this R
vacuum tube is _plugged the socket
shown and the climinator is mmm up to
three binding posts, on
Bt et of ot \H\urmn(]
are then connected to.the thrce “B b
i A T et Ul
voltage for application to the detector can
be obtained by varying the value of the
heostat shown.
same_instruments shown ir
Ticie incorporated in a_commercially
manufactored climingtor, and this s i
lutratslin Big 9 Note the sccemitliy of
the _rectifying tube and of the
variable detector-control resistance

chased on. the market
1

What ls Rezeneraﬂon ?

(Continued from page 1565)

e Q00 meters) for the average re
cm\m" acrm! is nhrm‘ h ohms, and the value
Ca is about 300 w Itis common prz\c—

tice to refer to a r;\dm\mn resistance
o i et 3 e i e

series resistance as shown in Fig.
n view of the physical position of the
antenna, and with consideration of how lec»

true_radiation resistance in_shunt \mh i
condenser as shown in Fig. 9. I above
average figures, of 15 olms series w\,mu-
SOLLE L e S T
hown that Fig, 8 s equivalent
to Fig. 9 the true radiation resistance
Fig. 9 is made equal to about 18700
ohms. ~The surprising thing about this cal-
culation is that the equivalent plate-filament
Lui Bl e
used will be about 20,000 of T
ing of average o average
tube will be almost the same!

Now i can consider the voltage ap.

plied to an ante be (somewhere out
in space) in seri h this radiation re-
mmue Fig. 0 is mcuv the same as Fig.

& (see. page 1441, Rabto News for April),
and all the discussed phenomena of regenera-
tion apply equally well to an antenna. In
view of the kiown facts when using re-
generation with an antenna, this view seems

m to
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Watch Your “A” Battery!

Cellometer tells you at a
glance the exact electrical con-
dition of your storage “A”

ery.
It gives the only perfect
ain nl:le nulude a

Just push the button.
Eliminates the messy hydro-

mete

Your dealer £ not
Rl il G GO
for $5.00 insured, postage
prepaid.

CELLOKAY MFG. CORP.,
1705 Flatiron Blds., New Yark City

cELtO-METER

——
HAWLEY STORH

asrrert

1% vl 12

ot e b

Voitage. had

ature, testimonials and Foarantee
B. HAWLEY SMITH
314 Washington Ave.

a5 shipments,

Danbury, Conn.

o he correct one, and may shed new

‘
light on the theories of \m\ D

In explaining the building up of the grid
voltage E: in a r&u(ner.ﬂuc tube, it was

wn t! the current through Ro would
reverse and the regenerating tube would
supply power to the signal.

Zh

antenna, this means that, i power
entering aerial when receiving, the re-
ceiving set is radiating energ, his_state-

ment ms ut the in-

9Clrcmts I Tunng(aI !
% Ssarat Ol e s 10 Mot W Srameh s
At el

Wave MAsmE.R

te desriptive folder No. |
RENGSARD & SUPFLY,QONPARY
W Rdam chicags. M

=
credulous reader is referred 1 e
first part of this article.
RE-RADIATION FROM ANTENNAS

A vertical view of the wave
tering the antenna and leaving is shown
t must be noted that the exact
shapes are as yet only hypothetical, as such
measurements are very dificult to make. A

how, eiving L
i iy scs. Malled

KELLERADI

10, Inc.
521 Markst Sivaet,
san Francico, Galir.

Tegenerated antenna fs shown in Fig. 11, The
field strength from the transmitting station
does ot change much in amplitude in the
“o ection” shown,
strength due to re i

rapidly. However,

within
i ) i el
due to the re-radiated signal is greater than

that of the distant transmitter. This fact

EAL SATISFAG
D PENFORMANOY

S’ [rama«)u&h

SYLyaNa PRODUCTS ©O.
A RS
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peobably explains many,of the crystal de-
tector

ration of the phase relations of
the incoming and re-radiated waves shows
alternate interference and addition bands,
onboth sides of the regencrated antenna.
A slight change in regeneration at the re-
ceiting 4P il chanae both e, smplitads
and the phase relations of the re-radiated
nce and ad-
ling, irequency

=1 many other freak conditons.

tennas in one square mile
termine the reason for ireak reception, i
ing and the hundred and one other things
ther us One might say that,
in- general, regenerating an antenna will do
o harm s long as the oscillting point is
pa he re-radiated wave
incoming,  (mines a_few
ics) and so may enable your neigh-
Bave ‘more distant reception.  So
don't forget to thank him if that weak
signal suddenly comes up to full loud speaker
yolume.  And you might also try counting
to_ten when it fades ¢
1B oere e tous
much compressed article, an attempt has
been made to explain the meaning of re-
generation and the way it functions in your
receiver. Undoubtedly many readers “will
find questions, doubts, and contradictions.
S e i
id perhaps these same
R el R e
an even bettér understanding of these most
useful phenonieny of regeneration. 1f the
editor of Rabio ) the author can
form a clearing oy n\mw all of these
question e answered. In conclusion,
e uestion Fight be asked where elss can
you imagine the functioning of so simple
a principle as that of power balance pro-
uding 36 many valuable, 4d yet 8o varie
results?

s e

very

Nature’s Radio

(Continued from page 1522)

er, there were plenty of other
so\md> wlnch could not be interpreted, and
o tha o still remains
e e e
animals must have some means of communi:
cation, although they can not be heard by
human cars ‘communication is not
by the medium of a sound, that i
to us, then there is a possiil
e e e
present are unknown to man.

Your Aufo and Your
Radi

i (Continucd from page 1524)

is connected to an antenna strung back and
forth about five times in the roof or top
will allow one free end
antenna at cach end of the car, for
Convenience, with the. runs spaced about a
foot apart. Tn the weiter's se <o
used, underncath the top covering
.md complu ely out ¢ ribbon
e T
through the covering material
BATTERY AND IGNITION PROBLEMS
The battery problem is realy the hardest
Tf you use the car battery
Pl e e
cven impasable: depending on the type of
ignition, the amount of shieldin
and_the length of wave

Yyou try_to

poss
with a
greatest care is taken to shield all spark
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An end to all
“A” Battery troubles

‘O longer the' inconveni-
ence and cost of renew-
ing “A” dry cells—of charging
a storage battery! The new
Gould Unipower automatically
furnishes a continuous, unfail-
ing*“A”power of highest quality
—always at highest voltage.
Unipower is quickly and
easily installed. Connect two
wires to your set and plug in
on your light current. It will

tubes, bulbs, lamps or working
parts that require replacement.

Unipower automatically re-
plenishes itself on a low trickle
charge and with a minimum
consumption of current. Write
for booklet “Unipower—a tri-
umph in radio power.”

THE COULD STORAGE BATTERY CO.. Inc.
250 Park Aventie, New York

Unipower containsa Balkite chareing uaic
of special design.

« gl model $5-60 eyl 11035 ol
A, C. Desgned for radio scs wine 1

8 ol model, 81050 cpcle, 110125 volc
A.C. Desizned for radio sets using 201-A
tubes or equivaient.

Prices wst of the Rockies slishly hisher.
Special models, 25°50 eycles ate available.

Unipower

Off when it’s on—On when it’s off

WIZARD WIRE WlND;R

‘M\ll‘llllll

Sold on an
Absolute
Money

Guarantee

g e s s aim

i3 et Wind

b
ST Soi"eath i,
ettt Bl

ND NO MONEY

Werll send sour “'17\);1'»

WIZARD WIRE WINDER
et 1o
Sha e

o e
S o o %

D.
S e rad s poaze
WIZARD WIRE WINDER C0, S0iZA Cental A, Losanacts.

i bullding sets, Sares
Rishs”snd Sl
At any s
T

nstant kel ‘plated

enclose §7.50 with sour order
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IN SPANISH

Radio’s International Magazine

ARGENTINA
BOLIVIA
BRAZIL
CHILE
COLUMBIA
COSTA RICA
CUBA
ECUADOR
GUATEMALA
HONDURAS
MEXICO
NICARAGUA
PANAMA
PARAGUAY
PERU
PHILIPPINES
PORTO RICO
PORTUGAL
SALVADOR
SPAIN
URUGUAY
VENEZUELA

The largest Radio
Magazine printed
in Spanish

Circulates in 22
Spanish-Speaking Countries

1—RADIO INTERNACIONAL is RADIO NEWS
ying 9 pgss manthly.of the aten
e best articles from RADIO
e iniSpamshigant fothelterelga

conditions.

2—As it i st Spanish radio magazine, it is read
and studied with cagerness alike by amateurs,
broadeastlisteners, and  dealers dionHhit
Spanish countri

S=A0000000 s the populaion of these twenty-tvo
countri ries—a audience than the United

4—They are now taking to radio with the same en-
thusiasm_that marked the beginning of broadeast-
ing in this country

S—Tl\r» are big and active buyers—mostly of Ameri-

because they are recognized as the best suited
1, Spanish American sesiicenicits

ted States—Mid-win-
tis their big Radio

6—When it is Summer in the U
ter holds south of the Equator.
Season.

For General Information Write

Experimenter Pub. Co., Inc.
53 Park Place, New York, N

WE CARRY A COMPLETE LINE OF VICTOREEN PARTS
AND ALSO COMPLETE PARTS FOR HAMMER-
LUND-ROBERTS, INCLUDING CABINETS

NEWARK ELEcTRIC CoO.

%flh;zlq buft Radio”®

226 WEST MADISON STREET
CHI

ICAGO,
ILLINOIS
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plugs, ignition leads, etc, The natural wave

i car ignifion systems runs_from 6 t
meters but you will easly hear cach ex-
plosion’ spark up to 15, unless pre-
Cautions are taken against it.

If the car battery is used, each spark
plug and its lead must be shielded with a
metal cover; and in such cases a suitable
filter must be used. OF course the car bat-
I with perfect success when
the engine is not running

i magueto jgnition is used, you can gen-
erally utilize the car battery for your set

all times, by, simply Hltering. out the
noises from the charging generator.

How the antenna is strung in the car's top.

This matter of battery supply is one on
which much work can be done, and is the
phase of automobile radio that will present

the most trouble, The writer has found it
most satisfa use a separaty at-
and b with 1l batteries

ry
under the floor of the car.
THE RECEIVING SET

The receiver must be both rugged in con-
struction and extremely powerful, because
of the limited facilities for signal pick-up.
trial of most types has shown that a
good super-heterodyne is the best all-around
set to use-in a car, in order to assure really
satisfactory results. Such changes are ta
ing place in radio that, most people will
agree, it is foolish to mar a good car to
mount permanently a radio set, when a much
smaller or more satisfactory one may be de-
\dn;w(! and become ‘available at any time.
There is good reason for designing a set
as small and compact as possible, and one
of the illustrations shows a 7-tube super-
heteradyne constructed by the writer for his

gets' down, fo. brass. tacks. and. attempts. 1o
make the Job as simple and neat as possible.

receiver the tubes occupy more
\pALe than the receiver itself, There are
several unusual features, contributing to the
compactiess of the recelyer, which st be

Tuning a radio set is so fascmanng that
if you attempt it while you
your hands, to say nothing of the others
in your car and on the road. Ab
cvetything else, don’ attempt it

WHAT IS DISTORTION?
By A. E. Anderson
(Correction Notice)

ne mmw o he first page of that article

fers e e

uwu o % “Thiy is ikewise an error, ss the Ciiet

of the General Radio. Co. 15 Afr. Melville

o' 4o President Anderson is
Manager of the com

“An n]ct\nr circuit is carry-
ing ot ampere at a voltage of one thousand,
Would it be dangerous, T yohat powes ot
it represen

Stadent: “Yes, it would Kilowatt”

Instructor
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; Changes in tﬁé Polariz-
ation of Radio Waves

(Continued from page 1341)

amplification of 1500 was obiained, which
proved ample even for the reception and
Fneasurement of low-power European. ama-
teur stations. By the use of interchange-
able coils for the resonator circuit, super-
heterodyne input and oscillator, a frequency
band of from 0.5 to 15 megacycles (600 to
i v

ESS-OF THE TESTS

During i it ot A gt 1975 ol
geincipally in the period from one hour be-
fore to two hours after sunset (at the re-
coing point), over  thirteen hundred meas-
rements were made, from 379 stations. Most
of these stations were operating on rm-

of 3.5-4 and 7-8 me

(80

1 the majority were
within @ 2000- m,wm radius
a

of Seabrook.

with, the exception of some special trans-
mission from tady f the con-
Ventionsl amteonagrouse gr saenta-counter:
poise type, operating either at a harmonic
or on the fundamental, so that the wave left
the transmitter vertically plane-polarized.
The method of operation and measure-
ment was as follows: With the resonator in
any positon, but usually at an angle of 45°
a station would_be up, and the
Suts. adjusted for maximun)’ signal.  The
resonator wire Would then be swung into
the vertical position, and the intensity of
e SlEmal nok “Then the wire would be
swung to the horizontal, and rotated around
ver axis until_the maximum_signal
was_obtained (this being when the wire was
at right angles with the bearing of the dis-
2t diton) Wit fnissiy seaia mess
t of the stations were work-
i ds nd st e of the rapd
fading peciliar to these high frequcncics
galvanometer readings could not be taken
and audibility eadings were used Ly
These readings are app
portional to the squares
the electric fields involved ;

and in the final re-
duction of the measurements the square-roots

of the signal-strength ratios were taken
the ratios of the horizontal to the vertical
fields

quencics within the broadcasting
bangof 550 so 1500 Wilocycles, either by day
or by night, and at all distances, the maxi-
mum signal was obtained with the resonator
wire vertical; and a low minimum with the
wire in a horizontal position; that is, the
waves were found to be substantially verti-
cally planc-polarized. During the day time
absolute nulls were found with the wire
horizontal and at righ

the station,
had no horizontal component, as
fore completely _vertically ~plane-polarized,
et night conditions, and for distances of
over 50 kilometers, the nulls were replaced
by weak signals, the ratios obtained indicat-
ing a horizontal clectric force of from 2 to
5 per cent. of the vertical force. Measure-
ments of atmospheric disturbances of static
were frequently made in the broadcasting

meant that the wa

band, and in all cases this element was found
practically completely plane-polarized ver-
tically.

EXPLANATION OF THE CHART

ifferent results_were obtained at
the higher_frequencies.
ions, which in this band

i after sunrise, the electric field at

No.170 RF. Transformer

THE GEORGE W. WALKER CO

6512 CARNEGIE AVE.

Coast to Coast on a Loop
is easy with a

Branch Offices

from Paris by Cadiz,
Ohio, Radio Fan

1—No. 150 Coupling Unit at $5.50

No oscillations, howls or  squeals—no
matching of tubes.
Complete parts fo build the “Victoreen”

can
erate co
e T e Ve o
which _contains hook-up and complete in-
formation, or write s direct,

e purchased of your dealers at mod-

5 . CLEVELAND, OHIO
in Principal Cities

V|

Complete

Cireu

any considerable distance from the lra\\v
mitter is predominantly horizontal. As tl

frequency increases, the horizontal com-
poent also increases; also a distinct maxi- !

Specifi

FOR VICTOREEN SUPER-HETERODYNE
& FAMOUS SAMSON RECEIVER
2 of the Latest Receivers Specified in Radio News
VICTOREEN SUPERHETERODYNE |

: I
& Drilied and
vaved Panel
BLUE PRINTS FURNISHED

We Have All the Hard-to-Get STANDARD PARTS

Receiver, $55.00.
Raytheon Tube, $

Parts for Silver Cockaday
upply, including

85 e ot bt sl et B
24 Hours After Receivi

HEINS & p(BO]..E"[', 48 Park Place, New York
. Vitestle Retal 'S

Mail Orders Shipped Within

ed Parts

SAMSON RECElVER PARTS
'$9.0

2 Samson Condensers .00 ea.
e n

1 Det. Coupl NS Sy R
L T Sl i
1 Samsan Cholke Coil. ¥

2 Audic Transformers HWAZ. !\ ea. 500
4 Benjamin | o 175
1 Ca i)
2 Micamold Condenters .00025....cn 35
2 Carter Improvement Rheostat: 100
2 75
2 125
1 30
10 Binding Po 15
I Drilled a 5.00
1 B ‘60

g%n%zn—: 55 z,sn mdudmr;;Vthng;d and

BLUE PRINTS FLRNIS

Complete Parts for Raytheon “B"
7.5

Rk Sebiy e AL Pl

24—Satictaction Guaranteed.

Ehoms the

e

NEWEST 1926 EDITION
ccuits, ho novast derelop-
o i oL
e tod e ./

1 ATWATER KENT
RADIO
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Qubes

Multi~Power

“Think of it! _Six tube reception with four degrees of power ampli-
fication for §85.00. Case Radio model 503, gives four degrees of
power, a degree of power for every condition, This is only one of
our nine model

1l and cumpvm line of radio apparatus to meet every demand.
Built in five and six tube models, table ype without speaker, table
CRHS R R R

| mum in the ratio of horizontal to_vertical
field oocurs ata distance of about 250 kilo-

T E ig. 2 1 have summed up the result
of nearly a thousand separate measurements,
peincipally of amateur stations in this counr®
o The s ceiciens: Sty for e
frequency bands cenering on 28, 38 and 73
megacycles (107, 80 and 40 meters) and the
SeEile it o )
electric field. The heavy line portions of the
curves indicate distances at which I had a
sufficiently large number of observations to
climnate.individual irregularities, while the
dotted line portions are for regions where
my measurements were {

Taking first the curve for 7.5 megacycles,
the wave leaves nsmitter vertic
plane-polarized, without any horizontal com-
ponent; but before it has travele

Mgges  Price Model  Price Model _Pric 0
sg30 o .. 39000 foz... s16080 Kilometers it develops a horizontal component
$0o.0:7500 é06 110000+ 7 0 equal in magnitude to the vertical. 0
$05:000 8500 S oL ik Kilometers the wave has so completely turned

over that the horizontal field is nearly five

The ling of Radio Receivers tas beea ighly, complinented from
every Qmm,( e courtey, St ﬂ]q Vi ey {imes greater than the vertical. From then
T materia i fne g cammplete T bt Pl ecsga cost on, however, the ratio slowly decreases,
of CASE B " They give positive performance at all simes . : Eey

CASE RADIO APPARATUS e p L : reaching a minimum at a SR slightly

Jobbers and T slendid franchises Our advertising under a thousand kilometers. As the distance
Wil he v Gotbur plans o general bullein, Writs today- stil further increases, there is a second in-

erease i rato; and ough my measurements
at this distance are relath he Eu
pean stations at distances of five (o i
sand kilometers have a horizontal-to-ve
: tio of between two and three.
Quality The curves for 3.8 and 2.8 megacycles are
i i essentially similar, although flatter. Maxima
Radio Reception || SC" o0 ilometers, and minima
At All Times 101 5 Rk bt 00 lgmeiniey it s S
| rise thereafter. Probably this family of
curves could be continued down to the broad-
sing band "of requencies; in fact, my
measurements of ting stations show
4 : that the small horizontal componeat.reaches
Marion, Indiana its greatest value at about 250 kilometers

Indiana Manufacturing & Electric Co.
600 Case Block,

Superior Results!

Now you can get permanent and efficient “B” current supply direct
from your electric light socket at a price scarcely higher than new
“B" batteries. Ferbend has succeeded in combining results with first-
cost cconomy, for your benefit. Equip your sct NOW with this won-
derful new instrument and be convinced.

Operates at a_maximum efficiency at all times. Noiscless. Taps at
2214—45—90 volts.

Maximum voltage, 100. (for 135 volts, simply add a 45 volt “B” bat-
tery.)

A.C. model gives Full Wave Rectification. Cost of operation less than 50c a
Complete, nothing else to buy. Suppliedin  year. Lasts indefinitely.

two models, one for Direct and the other Al parts are specially designed and manufactured by us for this purpose only.

for Alternating Current. FERBEND ELECTRIC CO.

AC Motdl etice % feasn 425 W. Superior Street # Chicago, Illinois

D.C. Model, price - $9.75 .
Ask Your Dealer or Send Direct
It you prefer, we will make shipment direct | - Ferbend Elecri Co-
to you upon receipt of price, de- 425 W. Superior St., Chicago
FERBEND sired " Ukt for 10 days To convince yoursell, L e b e

Convince yourself  and if unsatistactory return within that time
and 'your"money will be ‘refunded: USE
ave that the Ferbend  THE COUPON NOW.

ompany also man- “B" Eliminator is .
T2 | cqual 1o amy onhe Ferbend “Maxminy
i market, regardless ¥ 99 B s

of price.

OSendC.0.D. O Send Literature,
O Send A.C. Model. O Send D.C. Model,
Name.

and gonuine.
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For irequencies above 7.5 megacycles my
measurements are 100 few for fair averages,
but apparently the horizontal component does
not continue {o increase.

No Batteries!

The New and Improved
Norden-Hauck

Power Unit

EFFECT OF TERRESTRIAL MAGNETISM?

According to' Nichols (md Schelleng, the
carth’s magnetic_field Blesg o
s & twist in the plané of polarisatio
Ttis is sq, there should be a difference in

st deperding upon yhether, dhe trane
across the magnetic MODEL A B 2
ateurstations measured,
in the United States and Canada, <uh(emlul Eliminates All Banene

) rden-Hauck
an angle of 2 engineers have ploneered
1o an anaiysis with respct e ments. None, however, have been more im-
M “‘"“‘ e portant to the broadcast listener than this most
s magnetic field. This analy cent achievement, the umm’un and imm
thierequency b~““’< S ducing of a Power Unit which oper:

i pcs e R L
Would appear that the eartivs magnetic feld g i U3stcom bod

factor in determining the ratio

of horizontal o vertical force.

Mot At b
quencies were_made every evening during

i ek ey
e st ‘cxperiments has always been
e \m\m ks ver by the public

tic

Complete, extension,

Augu megacycles the vertical to and plig but mw;e;\g;;hlgg;gg

horizontal ratio was about 3:1; while at iype 213 Cor equivaient.

7.5 megacycles the ver horizontal only required. ¥ Market e Sl ioiti AR asvicg any

ntensities were about equal. A few meas- $7.00.) £4 ;i j e ﬂ”; st Umw"m

urements at 15 megacycles showed no further
increase in_horizontal component. It
open question whether the distance of
static_sources or their high damping is re-

Charasteristics [ 52 oty Bl el gl W o "oReE
R G wer Unit you wil enjoy a_new
S € S e v T o Wi o 4 new st

for NordenHanck genins

sponsible for these relatively low horizontal

Hauek craftsmanship. are beyond duplication.

357 anss Speres st § volts of
Components. In a general way we know that ,.i/‘ ,‘,.m.mp:fu blate current For complte information end catalogse,

the static which affects a receiving_circuit Amplizer "veltage Ui adjustable wire or cable

tuned to_low frequencies comes o e W S | N d H k

greater distance than docs the disturbance ||| | peding Thon. de” o ectver or en- auc s Inc.
which affects a circuit tuned to a high fre- ndependent zd]\lslmcnts may be

quency. It is also to be expected that, what- e

ever the mechiniim invlved in e poart e ecds mo.Tarihir atieniion Hi C"E“N‘“' S EREE
zation 2 ngle or even a | U.S. A.
]\‘z\\l)’v([u(\[ tr: \\'nuhl I)e acted upon

differently nnm nearly monochromatic ra- —

dmlmu It is, however, obvious that this dif-

ference betwcen signal and static is a useful
one.

ROTATIONS OF POLARIZATION

Having found that a_high-frequency wave,
started vertically-polarized, lands principaly
Borizontally-polarized, e should ot
prised to T & o fscmony il
started hor 17unm”)4 rights itself and arrives
verticall of the transmitters at the
developmental station at South. Schenectady

running
0 meters,

ntally-polarized, as
at Seabrook, 260 kilo-
away and nearly due cast irom
. the plane of polarization was
iy_vertical, the horizontal com-
ponent averaging 10 per cent of the vertical.
usual fading was noticed during this
transmision, but it was very evident that
at times of Jow vertical inteisity, the hori-
“onea) Gomponent did sk deerease ot
same proportion ; ords, the amplic
fade of the Tading fluctuations was here dis-
tinctly less on horizontal than on vertical
reception. A stead: modulation was
employed in this transmission; and this tone
was distorted at all times less on vertica
than on horizontal reception, usually being
distinctly mushy when the resonator wire |
was horizontal.

milar measurement of radiation from
Schenectady, made with alternate te;
transmissions from vertical and horizontal |
doublets, at a frequency of 3.75 megacycles,
gave an’ average horizontal-to-vertical ratio
of 215:1 for vertical transmission, and
2.16:1 for horizontal radiation; that is, they
were substantially identical.

509 S. STATE STREET

FREE

RADIO
CATALOG

Just off the press! Our
second catalog for 1926.
100 pages of parts, ac-

cessories, kits and sets—all the best and the latest.
A copy is yours for the asking. Just drop us a
| line—do it today!

CHICAGO SALVAGE STOCK STORE

e

Dept. R.N. CHICAGO, U.

ACME

‘ émplification |

R o
RRAWIK €0, 163- 1424 " Ganal SE. Ghica
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The Horn of
Special Size for
Your Cabinet

Your cabinet, Mr. Manufac-
turer, may be of peculiar
shape or have unusual di
sions. To be
complete, it
must have a
horn to fit it
exactly and
give the set
greatest effic-
iency.

Possibly one
of the 43 dif-
ferent types of
horns that we
make regular-
Iy, would not
cab-
inet " properly.
In which case,
let v

your speci
tions and we will quote you
on a horn. designed to fit your
set.

Miller

Amplifying
Horns

are installed in many of the
hest class radio sets on the
market. They are designed
on sound woustic principles.
These horns are inert and
will not split, erac
swelllor Fitde. ¢ They aid to
the value of your set.
Get our figures for your old
models or the new ones.

The Miller Rubber Co.
AKRON 2

OHIO

6-Volt
Storage
Radio’A"
Battery

a Radlo Chrlstmas Carol

(Continued from page 1530)

much, but _this
hoid of him,
s forgetfulness any

the radio is it?
(A knock at
hat's Mr.

Buildin'
Browa do
the door) There! The

Mes, Oh, Mrs. ()Hunl)‘.l really
ot with b e T Gt et it
e back?

Mary: That ye cannot without sc
which is not for a lady like ye.

And welll @lk i the childzent
my way up, so don’t try to
(The knocking has een repeated ond i

comin'l  (Hobbles to the
- Sorry I kept you wait-

T expect you've been listening on Ein
phones while the children are_asteep and
that's why you didn't hear me knoc

Sl s 5t T o e et e

you've
happiest

blarney stone
bu ndade the
Clatnts o hfe Tm thinkin’
home again. . .out sooner for his good
condit and.
That is splendid news. I was
hupm;: the authorities might be lenient at this
t is the time of good-will, Mrs.
O'Tieady and

kY then s Christmas all the
vear ‘round in e hear

M. Who_said B]arne) FNow: el
Bt going. First, please give these
toys and candy to.the chidren &
row, while you and I being matter-oi-fact

or-

grown-ups, Mrs. O'Heady, you shall open
this parcel now—that is your Christmas gift!
Ay edly) "Tis beautiful! *Tis

a thousand.
But before the music starts, sir, 'tis
other great favor Il be bold to ask, Mr.

&
Me. B.: Well, \\'enI

Me. B. that sounds sort of
mysterious. Wh o

ARY : niv re,
Ve s el
ve are, A single man would nivir be so
w nhhmmlm of things as ye are. May I
make bold to ask if our good fady is one
1 m Ll e

B. Oh, it must be a com-
mon cumphm? and evidently you seem to

know it.  Well

. Sir, k
help ye, like the ttle
T e Tignl 24 s it el e s ik
happy ye are!

Me B (Hestatingly) Your inusition &
correct, Mrs, O'Heady! T must confess that

did overdo my abhs of o experiment-
ing, to such an extent that I'm afraid I

neglected my wite, and. .. she has .
given me!

Mary: Och, but ye do love your wife,
Mr. Brown, or'ye R et

results of the “askin’l Now, Sir, 'tis a
Voman 1 arm, and there is no grate diffrence
betwixt women whin they love with all their
heart! T feel sure that your wife must love
e truly, and fovi’ how can she help forgive
The favor that i, is your
pmm,e Ve will not shirk askin' her this very
night!
(Dan rushes downstairs and up to Mr.
Brown)
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Dax: That gintleman, Mary, is my law- |
yer who got me off with sucha light sin
ince, and iver since has stuck by me—What's
more, Maty, 'l e that bas sent yemoney
iver since I was locked up and his name is
not Brown, tis Brockhart! Brockhart it is!

Mg. B.: * Goodbye, Mrs. O'Heady; Merry
Christmas !
ary: Glory
Such a

be! the hand o’ God
hristmas!  Dan, Dan will
and ask the lady to take a

: Now, Now, I really must be
going, Merry Christmas!  (Makes for the
door), Dan, come to this address and see
There's a job as foreman waiting for
you at a small place I have in the country!
Goodbye! " Merry Christmas! (s opening
the

‘Magy:" Quick, Dan, Stop
tife! (Dan Wn,u and bars ihe door
Brockhart, wife that's ups
’tis Mrs. Brockhart

him on your
). Mr.

s
Good God!

Mr. B (Daghes off up-
stairs)
Dax: Mary, Mary, ye are a wonderful
woman, I tell ye agin and a
ARv: Falth, twas A)\xcll ‘and go. . and

parted them and ‘s the blessed radio sure
them together God

Tiess thelRay

THE END.

" Radio Wrinkle Contest
(Continued from page 1569)

the “B” battery terminals, one lead to

minus B and the other to the B plu:
tector._ There should be no_circit
the tube should not li dm, it

of course if the “BY batteries. were con-
nected to_the receiver it would burn out the
1 he 45-volt jack should

be moved over to the 90 B and 135 B ter-
minals, and the test repeated. | When test
has proven that there is no short cir

o e bateles oy e ot
the tubes inserted in the sockets.

[ Want to Know
(Continued from page 1578)

i fieg ieui, This sontols regeeraton nd
volume: The arida, K1, Conder
Tiay e 2-megolim and 00025 es\vrcuw\) T2

baitery should not exceed 67 volts o the

n, be built into_a 7xi2inch panel
Vasiable eondenter €5

mbmnl The filter

i s
should he Ymmn'\ .
fube with a 11 position
should be near the. ter
ornting Sith
4 first of
the wiring, which may be_conce h
e front ounted

round Dinding
t

posts;“and on the
ted Hand

B Dattery

o src Pt
biyding o

will develon his own system of

witt T that
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“Distantone
575

A Beautiful Five-Tube

Single Control Receiver ...

beautiful gen-

Distantone Model “C""

We have some umaloted teritoy. and can offr ap atisaciye proposition to rlsble and
e le ST otois i Jobters: Wiite Tor Fal paricuiare, o samp
DISTANTONE RADIOS, Inc., "™ %ok ="

—

Announcing

A New Detector Tube

Donle- énstol
Type B-6

A supersensitive detector which can be used in any standard receiving
circuit and which will greatly improve the quality of all signals and the
volume of weak signals.

Manufactured and Sold by

THE DONLE-BRISTOL CORPORATION

MERIDEN, CONNECTICUT

fering problems common {6 other one-qube sets are

-
Build the New DUODYNE Circuit

with the Comtild Ty
g
St Detined 0F Tew B | s tho et clcult
EaAR R e e etiaats tow orice. Get.
end 25¢ for Booklet e Buts o g e i v on.
The Dunipne Olruttr wih sommiee | Hig b 3 b, K et and mppic.
it 2nd drswivis Tor boiiding, o | Orosms Blled tame duf retoned . WEeq of one or more
CAMFIELD RADIO i

co.
a7 Warricon St ‘Oakiand, cat. | BARAWIK C0., 102-142A So. Canal St., Chicage
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THE KONITE RECTI TRICKLER

5415

COMPLETE

A
Uaiks thr. ey rtiters e REG-

TR

BEST AND LOWEST
PRICE CHARGER

SRty o S0 Gt s e
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TRIGKLER is made
R il e
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e ek okt
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THE KONITE CORPORATION
© 25-27 West Broadway, New York City

formation:

Two Great Radio Magazines — in ONE
for Broadcast Listeners and Amateurs

Containing

Lanrmon

Latest Complete Call Lists of United States,
Canadian and Foreign Broadcast Stations, by
Call Letters, Wave Lengths, and Cities.

Complete Installment of 5
S. Gernsback’s Radio Enclyclopedia

Hookups Information and Data
together with Listeners Information

200 Pages - 300 Illustrations
Size 9x12 inches

Published every 3 Months
PRICE 50c. ~— SOLD ON ALL NEWSSTANDS AND AT ALL RADIO STORES
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Published and Distributed by
The CONSRAD COMPANY Inc.,, 64 Church Street, New York, N. Y.
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| Thirty Ye;rs in the Dark

I» OK| UC
J

(Continued from page 1543)

i v
if you want better
reception

ITH a Sterling Tube Tester, you can instantly
fintl out whether reccption that has become
weak in volume or poor in qualicy is due £ low plate
current in your tubes.

And don't forget that a single weak tube may practically
ruin your results. Sterling Tube Testers are also valuable
for locating orber sét roubles. - They plug right into your
thibe sockets.

e Sirlmg “Metered” Tube Reactvator wil revive ek
workid Huments i Your tubes. Becatse it 13 meter-eqaipoed, t willcel
You tohen Hlaments need tréatment and Just ot good they. are alter-
ard Fhcee s no goess wor

e expene, and et clar, enjovable reception by servicing your
Froisdii i iy s o ek

Today more and more attention is being
given to the production of specific vacuum
tubes for particular purposes, for example

the ‘use. of quartz_with mercury vapor.
Moore belicves that it is the light of the
sun_ with the proper admixture. of ultra-
violet ras, rather than its heat, that cuuses
plants to grow. Therefore, at night or on
Garke days, a light similar to daylight might
be_substituted

In 1921 Moore turned again to the gascous
r lamps. Fig. 5 shows one that he
low-voltage.  self-starting,  neon-
ndescent lamp; that is the
is due to both heated tungsten

i

placed abou ap
Biied ‘with neon gas, 4 low voltage would

cause first the comparatively faint negative Sterling Tubo Toster St Tube sty
glow, which would start an arc, and that R399 for il ubes - $10.99 (50-60 eycle) $12.50
FL401 for large tu G 8

in turn heated the tungsten to incandescence.

A GASEOUS-FILAMENT LAMP
Another “onqmul Tight that Moore de-
veloped solved a problem that he had been
working on for many years. It is & posi-
tive-column light, and is shown diagramati-
lly in Fig, 6. ' Low voltage, 1-2, applied
to the two clectrodes, 3-4, can not of itself
cause @ positive column in 5, but it can
Ghuse  negative glow on 6.7, The emitted
clectrons bevige the short gans from 6 to 3
and from 7 to 4; so that at first very small
current flows from 1 to 2. However, the
potential on 3 and 4, even though it is
Tow, sweeps the clectrons thiss continuously
mumeu into 5; so that it becomes a
tly good conductor to_be filled with

A;u sour. dcdzr or write the factory

THE STERLING MFG. CO.
Cleveland Ohio

 BRerting
<F Xl
y ing

=S TE gs}“’ll)

3
£
i
g
g

s lament; but the

ne diamet
an
et
i erations and the results already
onstitute such an important ev
that it is believed this is the progenitor [}
By
Iis theory of action may be said to be
L e ol e e that
the grid of the audion stops the flow

the ,mmm» column starts
lamp bas many possible applica
tions, including _the “teloramaphone,”

" ™ Radio Panels

Due to A\!(\u |rf.r cv::\\;x;..x~1\1 for radio, long For greatest range and selectivity

quite natural that,

oodrich

within a few days aiter the now famous

pioneer station WJZ started, he should out- 1 Easier to drill and machine.
e the development probable with rad 5
e 2 Better color, lasting lustre.

and also construct a receiving set,

I i e o of 3 Lower free sulphur—no discoloration.
Thent needs lso the “oplgraph’ (a. voice 4 Higher softening point—no warping.
writing machine) ; and that \lk latter, per-
fected througlh the use of some kit of Goodrich V. T. Sockets Spaghetti Tubing
vacuum tube, will be one of the great : >
Peace agencics that will finally banish war Radiophone Ear Cushions Battery Mats
irom the earth. b Hard Rubber Tubes for Coils

has mapped out his work at
least the next decade and looks forward to The B. F. Goodrich Rubber Company
cach day's development of general science Established 1870 Akson; Ohio'
with an absorbing zest. The present speed g

of world-change is dlmm\ appalling; ves-
terday the earth was “raw” material, today
it seems to be almost “finished in the rough.”
Invention is the basic reason for today's
serious peace considerations. Ma

uered the Tand, the water,
nothing else comparable to' conauer except
himself, | M. Mooks belleves that worship |

sm.u‘"n;;:?r:l;wfs METYTS FREE RADIO GUIDE

NEWEST 1926 EDITION

Shows the intst clrculs, .‘...’n.n»n;,;.»r.m
e s o St e Tt

he absolutely necessary e ‘.,.‘M‘.) ot and Suppiis.
anence. | it sy SOV

Feiase 1 | GARAWIK co.. 102.1424 So. Gana st., hiea
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the RECEIVER that
Holds 4 World Records
All Fully Verified ||

@ Longost diance ever received on 4 loop
acrial—8,375 mil

(2) Most consistent reception of stations 6,000
108,000 miles distant—117 programs in
three months. |

@ In 234 bours, broueh iy s diferent au. | |
Hone-—all over 6,000 miles dists

@

Recsived wrestest number of stations o
ted 6,000 aw
NEW REPORTS

iney Kuh of Chicagy. Tlinols, wrltes: “Hase

utateTaonin ettion 10 Tondon  hy wirhy

Aot ‘l‘i{’f,’m?uii',,:"’i‘ o e el
ar 3 W

o more miles

Wingor, Wiseousin, srites
s Rocond Ruper ' with. 3our

rmia_stations came  in lke loeals-
et Toceotr madeVours (Tho Worids
Record Supee 8) cutboints them
ALL THE PARTS
Send for auta o oary o maks an

il e e
3 s S enis B e il

e
ESmibIet ook ot InetruEiions:

bl prints
FREE Mr. Scoi's tlors of the derclopment of his
RS rdieet Sha oot of 1t resord-DrEaNIng. per:
frmehott™Gent o’ ook of ampe and sadresiel
elope
Deaters and sot buildors, writs for discounts.
SCOTT RADIO LABORATORIES
CRILLY BLDG. CHICAGO, ILL.

“A 110-Volt Filamentless |

ube
(Continued from page 1547)

diameter, so as to include the cylindrical
grid and plate elements. The inner face
of the thimble is coated with the electron-

2
8
g

Che chief advantages and differences
of the second type over the first type -
« R

R R
cmmmcuon and may be almost entirely
ed over with the metallic shell shown in
2l et s practically o

The most remarkable feature of
e e s
used to heat the thimble of this tube; for
instance a gas burner or an alcohol lamp

ay be conveniently wsed. In fact, the
author used a Bunsen burner in exhatisting
and operating one of these tubes, very satis-
factorily.

One _possible disadvantage of the second

and even this 1 materiglly cut down i the
latest designs. Hence the total wattage re-
quired to operate the average S-tube set
Dl
as, with the second type of tubes, the energy
Soaguumption will b Tiose neacly 85 wat.
b me e o 5 o
a_technical discussion of the characteristics
of e tubia. G Sepoiits e orees
obtained in laboratory tests. Suffice it to
e e o R
latestdesigns of the fube, are ap-
Sromimaicly the samie & thoss of
DAL o e D
design of a tube of this type is extremely
flexible, but standard characteristics were
chosen for convenience, worth calling
attention to the fact that with a thimble-
cathode of the proportions used in these
tubes, it is very easy (in fact almost unavoid-
ible) to obtain quite low values of plate
impedasce; hence in order to keep the mutual
m range of the ordinary

The Daven Super-Amphﬁer

volume and tone qual
5 STHGES stlsTANcE EoURL
[ECONOMICAL sTaRTloNLEss

Easily added
At T
For Sale by All Good Dealers.

FREE! Lroress s ot

o
CoasT % HEEI LK St
COAST

AD4E E. 8th St. Cinsinnat 0.

| arouse the i

T nake the amplifica-
ot et o

Problems of a Radio
Program Director
(Canlr’rwm‘ fv‘m.v page 1535)

should he arcange o Dresent his trios quar-

her chamber mussc, his sym-
nic orch grand opera prescat
ions? Shall they = given without explana-

tion, without setting; or do they el
thing else which will open the mind, and

sgination of the  listener?

t is one thing to plan to present grand
opera, eymptiontc mns eoncert. proeratis
The thing is to find the artists. The
bigartiss are engaged with the opera com-
panies, their_contracts forbid them to broad-

it they are mot with the opera
, ey are demanding huge i
aducements can be offered to bring
them to the station, to devoe the time to re-
hearsals and performances

T e ll\e music, comes the theatre.
How shall he “the theatrical com-
panics, and induce thc members of the casty

Radio News for May, 1926 '

Unfailing “B” Power
GUARANTEED
TWO YEARS

Stops all worry bout B
Pl

ts and more.
Clean, compact unit.

WRITE TODAY FOR OUR
BIG CIRCULAR “R”
BRANT BATTERY CO.
1622 W. 16th St,, Los Angeles, Cal.

Are Your Variable
cOndensers Dusty?

You will not get satisfactory
results i you allow dust t
collect between'the plates of

r variable condensers.

LITTLE MARVEL
RADIO BELLOWS

Special pubber tip prevents
damage 'fro tac

oty o T1.0
oy Fnil e i

ey

16 cumsTen wre.

121 Dock St. G. CO

TO JOBBERS AND DEALERS.
WRITE FOR OUR PROPOSITION

It’s Easy to Build Things
”"1’,‘&’.&‘?“”,1‘?‘&?55, e i S on
ICE-CRANE JUNIOR saw
DUl i ket oo el
it i el S it A et
i 10 Tight Sockst, Sold with ox

B S0

W. B. & J. E. Boice, 2%

(Certified Radio Parts

ome up after the
What shal, he selscied fmm the play, what
is good in the play, what is interesting to the
istener: % on down the Tine, ad
infnitum,

carn Watchwork, Jewelrywork and

Engraving A fne trafe commancing o good Cair
ey, and your services aiwaye n de

mand, Address Horological, Dept. 5, Bradley Tnsi.
e PEORTA, TETTOTS, ot our atet snttog
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THEY CAN'T SING—AND WILL SING
Of course, the program director is as-
sailed by thousands of offers. Here are men
and women who have the greatest subjects
in_the world—so they think—and so_their
friends sometimes think. Important officials,
associated with companies in some way doing
business with a station o its associate com-
panies, have their favorites whom they want
B Eifon the o o tu'clusitise trse s
anather problem of the program . director
low to know how to drop what is not ex-
sential or o erest.
Tere may be something extremely inter-
esting, entertaining, important, on the pro-
gram; how can we et the public know about
iti—there is another question. How- make
the newspapers realize that here is an offer-
ng which deserves attention?
1 mention some of s because,
as our listeners coming e the soeres ai
WRNY wonld qui ealize, what is pre-
sented on the air
Without its advance development and prepa-
ation,  Fifieen minutes and a whole idea
Ias come and gone.  Vou lhave heard i

e e e e
Jacaths: Tave gone into the development of
that fifteen minutes. Oiten listeners_are
entirely too off-hand with their attitude
toward that which they hear on the radio.

WHAT YOU OWE TO RADIO

To be sure it is given to them. It comes
from this station, that station or the other
station. You can tune in to any station at
any time, or tune it out at any time. Imag-
ine that you could walk down Broadway i
New York, or State Street in Chicago, and
into any theatre at will; and walk out again
without any payment, of even “I thank you.”
Imagine that! And yet that is your situa-
tion on the radio.

t, therefore, becomes ot only your privi-
Tege but your duty to help—help the program
director, help the artists, help the stations—
not only WRNY, but every other station.
Otherwise, radio is going to make us en-
tirely too lazy, too indifferent, to our own
responsibilities.

T am reminded of the statement once made

property and gives a
sion of epportunity, but because it fais to
carry with it a division of rcsnoxm]nln»

lism will say fo me, Ve, let us divide
property, but let us also divide duties and
work, T would be for socialism to the last

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and ‘those who like radio from the mom- -
technical side.

SCIENCE & INVENTION, which can

be Bought st any newsstand, contains the
largest “and m i
sadio_aricles "of any non-radio” magasine |

¢How To Make 16" radio arti-

£o"Good that many RADIO NEWS readers
By’ solely for this feature.
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Radio Entertainment of the Future, by Jack
Milligram.

Haw a Vacuum Tube Operates, by Abner
T Gelula.

The Radio’ Constructor—How To
Sighiy Eiscimt Short Weve, Boceives by
Leon L. Adeian, 2AFS and Altred K.

E?mmmu “D" Coil Couplers, by Her-
Radlo Oraciesud
Radio Wrinkles

Questions Answered.

1609

Gleipite: /A%

Interference Eliminator

Separates
crowded

Give Your Receiver
a Chance —

Day by day radio reception is becoming more
volved- 7lew sets are built for wide distribution af
stations—crowding results.

This amazing climinator attached to Gl aenal
wire, gives your set a chance, it enables t

select stations at will. You get one station ot &

teries. Put 4 n yo
note, the amasing mprevement
menta time,

ur set to-day and
Installed in a mo-

Famgus 1,300 i Stcinito )
T 4 Lo St i

Price $1.00 Post-Paid. Money Back Guarantee. [ o SS’II“I: &
STEINITE LABORATORIES |Sae ™ s297

127 RADIO BLDG. ATCHISON, KANSAS

Freo ‘Dicriphve Litraure e Re-
=5

of your tube filament is very es-
sential. The life of a tube is
shortened if burned too high.

U
with cords, plug and adapter for plugy
of Radiola, Victor and Brunswick sets,

e a Jewell High Resistance Voltmeter No. 135-C, supplied
 into jacks on panels

Send for Circular No. 739

Jewell Electrical Instrument Co.

i 1650 Walnut St. - Chicago
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NEWEST 1926 EDITION

Shows the Iatest clrelts, the nowst devel
e ol st ity o i
= e

The New Magazine
of Scientific Fiction

JUST © ST OUT
(See full page ad, this issue)

&

o Hease Send names of one ar more

BARAWIK CO., 102-142A So. Ganal St Ghica, U.S.A.




1610

Radio Dealers

and

Service Men

ATTENTION!

How do you
test a Radio Set?

Do you tune in some local station

that is so powerful that any st wi
0 you tune in a
thout knowing the
receiving conditions of the locality
where the set is located? Do you test
the tubes and batery and sssume that

AF The
“SUPERUNIT”

Set Tester

answers these questjons

It measures 5x 674", contains no

batteries whatever and operates direct
from the house lighting current. It
will provide a clear audible note and
can be set to radiate oneany wave
length from 200 to 600 meters. The

dial is calibrated and the wave can

tains no movable parts, c\ccpr a vari-
able condenser.

Sent C. 0. D. subject to inspection for
$6.75
Hanscom Radio Devices

Woonsocket, R. I.
Manufacturers of the S-C Capacity Element,
an ideal device for single control licensed
under Hogan's patent No. 1,014,002.

Leach, only 21

Writs now for FREE Baoklet, “Opportunities in Radie"”

M. C. A, RADIO INSTITUTE
158 Eart gt w York City

You Can Succeed in Radlo--:
He Did!

St o T
xperimenter Publishing Co.. 53 Park BL, N.

Copyrechine you sach month:
Bo NEws L2 g5y Ton
e

degree” Radio listeners can help radio
broadcasting and radio development by devis-
e £ ol of il g A
artists in lieu of the they cannot
ShEE LR e
ent system.
RECENT ACTIVITIES AT WRNY
The hero of the “President Roosevelt,”
Captain George Fried, paid a visit with his
entire_retinue, to the studio of WRNY.
ried spoke feelingly about the

American merchant marine and the need for
its development; and Mrs.

Fried made her

"md emb/wsul
return
WRNY broadeast alsp. the
reception to Captain Fried in_ the Winter
Garden and in the balfroom of the Roose-
velt.

The Ravto News Prize Play, “The Hid-
den Witness” was effectively presented by
the Radio Theatre Players, under the direc-
tion of Al Rigali.
ng the newcomers
d Hageman, one of
sreatest Lazar _ Samoiloff,
teacher of eminent artists such as Rosa
Raisa and others; A. Seismit-Doda, Julian
Huarte, the Spanish composer, Victor
genstein, Madelaine Braid, Claude
and Sergei Klibansky; and so on through a
Tong Tist of eminent names, The pipe organ
s been added 1o WRNY's imstramental
series. Rock Ferriss, who is the conductor
of these organ recit has been chapel
organist at Princeton Univer

' the “Up and Down Broadway” Review,

Yiddish Art _Players, producing the
The Dybbuk,” broadeast;
st of “A Weak Woman,” “Port
o London,” and other companies

The 'Catholic _(Circle _brought
Wynne; the Jewish Dr.
ECImicl, ait b Tttt Gl et v
way with the Rev. Mr. Megaw
interesting novelties were added on
Night, which included a Lincoln’

to WRNY are
the world's

Rich:

Father

Lee

Man;
Novelty

HY
T DON'T KNoW
WHAT'S WRONG
WITH THIS SET
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632 Prairie Avonue inols

Esmnu Lok
ZE  Chica:

Motor G{’m'nz ror
CHARGER

vl dotr-Generator with 10 bulbs 1o
i Shenleas b oo comarty
e i

‘THE OHIO ELECTRIC & CONTROLLER CO.
5907 MAURICE AVENUE » ~ CLEVELAND, OFIIO.

S tor FREE Catalag grribing thrse models

THE OMNIGRAPH MFG. Co.,

o own a R

adio Phone set and dowt Rnoww the code—s

i OMNIGRAPH

HE OMNIGRAPH Auwmatle Trmmittee wil

B
g it
rom" 51050

i R Sehoal,

IDSON STREET, NEW YORK CITY

are sissing most of the fun

e e
ToDAY.
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Day Birthday program, a Poets’
and the “Presidential Inaugurals
haps_you listened in when
2 and nearly h“y other
popular_entertainers were on ¢
ur 5 now under way. Each
Monday night new talent is presented to
WRNY's radio audience and the feature, in-
augurated only recently, has become a very
popular one.
I will see you again next month.

New Developments in
[Radio Apparatus

(Continued from page 1545)

should look closely at the other end of the
meter scale before he cries; for there he
will find a seale having three colors instead
of the familiar fig These color
Sress yellow and res and if e is, famil
with railroad signals he will find a similarity
Beneath e green sestion of the scale
marked “Full ;* beneath the yellow strip will
be fmm(l"/z,” and under the red part, which
is_universally known as Danger, is found
T needle of the meter is
sent to that end by merely pushing the small
Batton in the. middle of the meler, S0 with
one o e installed on a receiver
there really is not a great deal of exc
e nowing it O A MOFRgE bt

Low.” The

ter

The other small meter is one of the more
familiar type. This is also mounted on the
front of ihe pancl, is used to determine the
amoant of voltage st the termicals of the
“A “B” battery, depending on_the
e e
This type of meter can he obtained in sev-
eral different ranges, for reading the volt-
age, as well as the current delivered by a
batfery

The largest of the meters in the ilustra-
tion should delight the hea an experi-
menter, for it 1o really e meters in one
By connecting leads \S the. GiSesnt bnoins
voltages can be read, 0-7.5 and

5
amperes, 075 m

peres, these being about the only ones needed

by the experimenter in the radio_field

The person who is
in general will wonder, where
to throw the differ

familiac with meters
switch
that are

ent resistances,

ite a unique
The outside rim of the round meter
knurled, providing a grip 40 turn the case.
This is the only switch that is necessary
An arrow on the side of the case indicates
the voltage or the current to be rea
imstance, suppose we Wish to test the voltage
of our “B” battery. We will connect the
Jeads o the two binding posts marked 15
volts and turn the meter case until the arrow
same designation. The reading
of the battery will be found on the upper
Scale of dhe meter, which is 0130,

The intelligent use of batteries should be
cultivated by the wradio fan. e little
instruments are 1ot so very expensive, an

ral occasions we have been repaid
e
the saving of tubes. 'After a set is built,
a voltmeter is a mighty handy instrument
to have, in order to check up on the wir-
ing and sce that we arc not trying to light
{he fubes with 50 valts or something equaly
foolish.

SWC—J. B. Gaines, 203
Dallas, Tex.

4 Gportable) 4MC_J Shaw,
765 Bonnie Brae S.W., A(hnu, a,
Al qals answered promptly. Am tsing
one 203-A and one 202

HU—Benjamin L.

S. Clinton St,,

Berger, 166 |
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NATIONAL Velvet Vernier DIAL
Type B, Variable atent pending)

Positive Control—Easily
Tounted

OU control the reduc-

tion ratio with this new
NATIONAL Type B,
Velvet Vernier Dial. And
what a difference in the
tuning of your set! You’ll
be astonished.
Easily mounted on the 1-4 in,
shaft of any standard type of
variable condenser. A screw
driver is the only tool you need.
It has the same velvety smooth-

ness, the same freedom from
backlash, the same mechanical
drive as the NATIONAL’s

famous Type A dial.

“The Dial You Love to Touch”

Write for Bulletin 109RN
NATIONAL COMPANY, Inc.

W. A. READY,
110 Brookline Street, Cambridge, Mass.

President

FIXED CONDENSERS
“Built to be Better”
AEROVOX WIRELESS CORPORATION
489, 491, 493 Broome Stre

ot
BRANCH OF FICES: Ghisagn, 1L, 3 W. Ju
Clelumasi, hlo, 354

Ne
Boston, Mass:
Los Angeies, Gall, 324 N, San Pedro St

$2.00 At your dealer or Direct.
ROLAND_BROWNLIE & Co
20 aunders St ass.

e g
S B e
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MontgomeryAve, Irvington, N. J.
tt CW on e as!'
Sam Lesser, 877 S. 20th. S

J. 5 watts on 80 and 40
" Reports appreciated. Al cards

ZADE—Yoseph Mortow, 2230 Seventh
Ave, Astoria
T

Dmum. % Grand
- e, Astor I orl
—Henry Rashowits 658 Long-
wood Ave., (Bronx) New York.
2AMH—Benjamin EHCRaw, 162 Fox

S AST B ,T::‘ﬁ S, 2582 Chaun- UNION SUPER 5
Less wiring— ‘“"n&L}é»m s, 3385 Charine TUNED RADIO FREQUENCY
Ne:

Fewer losses AR Charies £ Sofs, Blarstown, Loggcgll\s,;ANT

T, clus rioh Gme gepends g ol

oo, i, ewngaet e, ASeE NefAT corporal Charies . Spit,
& u',,'hs"ms,,, I Citizens' M. T. C., Plattsburg Barracks, Was $75.00
4

bR et NOW $27.50

RECEIVER 5 in beautiful 7x18 Cabinet
P 1, comte iy puoninn Station Satisfaction Guaranteed.

\"'1-30% oo

/’i\g@/d.at/ @mpa, 5
NEW YORK

rankln St., N. . City
258.5 Meters -1160 kilocycles
is owned and operated by the
publishers of this magazine
Our Editors will talr to you
several times every week
Sec yuur Newspaper
Jor details
TUNE IN ON
WRNY

U. s,
T

UNION SERVICE COMPANY
w York, N. Y

Morris Heights P, Ne

AcB B
Clnarge';-{%ﬁﬁ

SATISFACTION GUARANTEED *
3 Tri

convihesd oF a5 ity o pesform
‘":'ﬁ""“"w”‘;’;:.'.,t,’r:;‘fi::dm r STANDARD FREQUENCY SIGNALS
“‘"&‘Q”f R8¢ Cves e, Comvios HE Bureau of Standards tra

twice a momh radio signals of defi

announced_frequencics, for use by the pub- | pa
l stanc ardum" irmueucw meters (wave- R. B MANUFACTUR[NG COMPANY
ers) and transmiltting and receiving ap-
s, o il 2 el | MRCSTATION LOG AND
C., and from + 6XBAL, Stantord Uni- | WAVE LENGTH FINDER
sity, C mumm 2 v adjust your set exactly to o
The transmissic are by continuous-wave gt g et want to hear—
radio k!c"r,\ph. ﬂm signals have a sligl ight
modulation of hi )mh \wlml aids in their
identification. A c quency l{'\l\v
mission includes a pcn(ml call,” a “stan
y signal,” and “announcem m
U\(hl‘ call” is given at the beginning
ite. permd mul continues for

Th statement

Splendid | GUARAN . Charg

vvmluvz S
e o stamps) um;u will be sent’ post:
Aot 4 AY.

The si

o

okl frequency | cun bo placad cither above o below any disl ot onee
2 dashes with | & b T N o S e
a series 7 ER ks i MADE'GF iGH ‘SHADE BRISTOL BOARD
the.call letter (WY BM) _inter 'SENT POSTPAID foe Eseh o7 3 for 3ls
vening. ~‘This signa inues for about 4 MUELLER RADIO COMPANY
s 1 il cone 533 Bush St._ Toledo, Ohio

s
st transmited
Eoe ment of the frequency. ' An announcement of
Joeen S Gl S (e the next_frequency to be transmitted is then
o't fianlé £45°Cuac 4 | given.  There is then a 4-minute interval
mitting set is adjusted for the

“nghtmg Fixtures”
READY TO HANG

H i rediced prces
Special_Propositionto Dk

e signals can be heard and utilized by r Entune Suery Co,

stations equipped for _continuou
ception at distance wi

miles from_ the
Formation on how to receive and utilize the
signals is given in Bureau of Standards Let- e H. W, Secor, c/o Science
which may be ob- an ‘1 ]H\mtmu, 53 Park Place, New
tained on application from the Bureau of
Standards, Washington, D. C. Even though

WANTED :—Copy of Book “Ages of
St

ate price_and
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In This Tssue:

Holds youc Tttt iom begianrlg. 5. end,
i3%by far the fe “o s

i vt evu'wmm.
by We & remember,
by this master of scientifiction.

“THE RUNAWAY, SKYSCRAPER"

y of the
Dimension, in S0-story Metropol-
itan Lite skyxcuper yanishes into the Fourts
imension. | One most surprising
PR

SWHISPERING ETHER,

Fourth

2

by Charles S.
a4 Seeponaible for a Eoed. desl of
| gooeiesn cndchils runsing U and down
“0F® O B CONBT by Juew Verse |
o
mbes of other shert storics by well
Erown scentiferion write
o o e oy v,
The magazine is edited by Hugo Gems-
back

PRICE 25 PER COPY
AT ALL NEWSSTANDS

only_a few points are received persons can
obtain as complete a frequency meter cal
bration as desired by the method of ger
ator information on which is
n in the Letter Circular.

The schedule of standard frequen nals
from_both the ot Standards” and
Stanford University

Schedule of Frequencies in Kilocycles
(Approximate wavedengths in meters in
parentheses.)
Apil20 May § May 20 June  June21
o 125
(2400
133

unam

30 a1 G3)
3 666 1500 3000 600D

m (952) (450) (200) (100) (50)
Stern standard time for WWYV, Washington,

D. C.; Pacific standard time for 6XBM, Cali

(e
v

ing the owner of a superselective receiver,

wma. e shd[h((it jar detunes, Mr. Jones con:

ves Cquipping. everything and
erybody with springs.
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Item 11A, Type MG-3438 output 1000 valn, 300 watts, an eficient and compact Power Supply
for one or two 50 watters. This machine is built ruggedly yet designed to take a minimum
of space. It is a machine that not only will stand the kicks of hard usage but will also give
your Station a kick that will turn the Q. R. Zs into Q. 8. A’s.

ELECTRIC SPECIALTY COMPANY

Manufacturers of Motors, Generators, Motor-Generator Sets, Dynamotors and Rotary Con-
verters for all Have you got your copy of Bulletin 237B and ESCO Filter
facts?

radio purposes.
If not, write for them.

TrADEC ‘S C QO ’ *MarRK

211 South Street Stamford, Conn.

You Will Make a Big Mistake

1f you buy a radio cabinet without first getting our free catalogue.
Made in hardwood mahogany finish or solid black walnut. Choice
of 7% or 10 inch depth same price. Full length piano hinge and
lid support, both nickel plated. Baseboard free. Beautiful cab-
inets in rubbed finish. We sell Loud Speaker cabinets complete
with grille and silk ready for your favorite unit.

The Southern Toy Company, Inc.

Dept. N Hickory, North Carolina

l

The Standard Radlo Textbook
12th EDITION
264 Pages of Radio—500 Illustrations.
Size 6 x 9 Inches—DeLuxe Binding.
Genuine Gold Stamped—Round Corners.
EXPERIMENTER PUBLISHING CO., Inc.
53 Park Place - New York, N.




Follow these advertisements every month.

columns.

Classified adverti
issues. Name and
accredited advertising agency.

ot e Tachudca 3t the bave taie
dvertisement for I

twenty-two cents a word for each insertion. Ten per cent discount for 6 issues, 20 per
Cath should sccompany al classiied advertsements uniess plced by

less than 10 words accep!

¢ accepted.
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OPPORTUNITY AD-LETS

Reliable advertisers from all over the country offer their most attractive specials in these

cent discount for 12

for the July issue must reach us not later than May Ist.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

EXPERIMENTER PUBLISHING CO., INC,, 53 Park Place, New York, N. Y.
i
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INVENTIONS

Protected by U. S. and Foreign rmm,
MASON, FENWICK & LAWRENCI
Patent and Trade Mark L-wyexs,

Chicafo

Washington, D. C. w York,

Established Over Srny Year
Boterences: Life Sovers,
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R
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Vo Clheces or tho A buve Ieformation

RANDOLPH &CO0., Dept. 459 Washington, D. C
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MARKO
RADIO BATTERIES
ALWAYS DEPENDABLE

MARKO STORAGE BATTERY CO.
ooklyn, New.

Insure your copy reaching you each

month, Subscribe to RADIO NEWS—
§2.50 a_year. Experimenter Publishing
Ca., 53 Park Place, New Yo ity.
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Special Librar;v of Information
RADIO PATENTS

TRADE MARKS
JOHN B. BRADY

Patent Lawser
Ouray Building Washington, D. C.
Cable address: Telephone:
RADIOPAT Main 4806

WANTED: Copy of Book “Ages
of Ice and Creation.” State price
and condition. H. W. Secor, ¢/o
Science and Invention, 53 Park
Place, New York City.
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THE RADIOGEM CORP.
N\66-R W. Broadway  New York City
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VICTOR J. EVANS & CO.

919 NINTH ST, WASHINGTON, D. C.



If you have never been to Northwest
Florida in springtime, you will not know
what that means. Lovely, languorous days;
sleep inducing nights; wonderful bathing ; suc-
cessful fishing; boating, riding, tramping,—en-
joying life to the full. The air is laden with deli-
cate odors of dogwood, yellow jasmine, giant blue-
berry, magnolia and a dozen other blossoms. Spring
has been with us nearly two months now, and Nature is
at its best.
Then there’s the summer to look forward to—delight-
fully warm, yet not hot or sultry; blankets every night; rarely
a troublesome insect; real summer! Thousands come to this
coast every year for their summer vacations.

Villa Tasso is in the Florida National Forest on the blufis of beautiful Chocta-
whatchee Bay, 50 miles east of Pensacola. 1t is easily reached cither by steamer or
y motor, being adjacent to the Appalachian Scenic Highway, Old Spanish Trail
and the Gulf Resorts Loop. It is high, dry and healthful. The
water is sweet, pure and soft. Only 3% miles from the Gulf of
Mexico, it is still well sheltered from any possible storms. De-
lighttul bathing beach. Game abounds in the Forest.

Because it is only slightly developed as yet, you can still buy
in this lovely spot a wonderful homesite for from $300 to $2000
—one-tenth of what less desirable lots would cost you elsewhere.

are large (standard size 50 x 150 feet), title guaran-
erfect, the location ideal. Plenty of shade fro )
, holly, sweet gum, act
row well, when planted. As a home or an
find this hard to duplicate. Write for il-
lustrated booklet and prices.
SPECIAL OFFER: To secure as much development as
possible this spring, a special rebate of 2097, is offered to
every purchaser who begins his home before June 1st,
1926.  Details on request.

T. V. ORR
VILLA TASSO,

(Temporary P. O. Bolton)

FLORIDA \ Becnsion
the bluffs

at Villa

Tasso. Note

the man below

for height




