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LISTEN
(ROSSOCEAN | o |"BEBEe

American contralto with el __ -
the Chicago Civic Opera Standards Bureau Applauds Ad-
herence to Wave Length

Company this year. Her

volce will soon be heard
: by Radiophans tuning In ——
o~ Station KYW for the opera

broadcasts, made direct
from the Auditorium

DURING WEEK

SETROIT.—George K Burgess, direetor
af the bureay of stunidards of the Depart
mienit, of Commerce, has <500 8 lettor ol
commendation in WWJI, the Detroit INOWa
bhroadeasting  stutlon, for Live Ccongian
Iadie frequency maintained in broadeast-

gl

I,
“We have Tound in measurementa upan
Eight Briti‘h Statiom nnd Se- the transtiitted waves of various tTians-
i mitting stations, that the frequency of
le{:tedAmerlcan G-roupAt' vour Statlon WWJ Investlgated over a
nelderible period of time, wvaries Hubl
tele [f this condition can be maintsined,

tempt Trans-Atlantics

Goal Is _Two-—“_/ay Talk

NEW YORK.—Tests of treus Atlantie
hroadeasting are under way with a boom
this weok, as n feature of Nationnl Ru-
dio Week, November 23 to December 1,
inclusive. The ohjeet of tho tests ig to

attempt to roceive English broadeasting
ol -i!:l*."-_. il

stations on evenings of the
for American broadeasters to attempt 1o
be heard in England on gvenings of the

vorn (ates, : %
t tost—wns planned for the |$
3

evening of Sunday, swovember 25, at
a. m. London time, oOF 10 p. m BEastern
Standard Time, when a soleoted Rt of
elght British statlons wers o attempl
transmission tov America The resulte of
the tests are not Known at the times of
golng to press.
On the followling
vomber 26, American |
by the Natlonal Assod imtion of DBroadonst-
T f

ers were Lo gtreanpl To gireich thelr el-

vour Uransmissfon will be made of use Lo
the public as n standard of frequency.

“It i% our Intention to publish & lst of
stations whiech maintain highly constant
frequency, with a statement of the Tre-
quency assigned to each wund the degreg-ol
constancy that has been observed. Buch
Information would then ba of use to pors
wons who desgire to onlibrate thelr own
wivemeters to other apparatus. Thils
rould by done simply by the ald of youn
slignials. In the same WhAy as8 pur atandard

&0 | frequengy algnels are utilized.”

roevening, Monday, No- 5
sropdeasliers salected

(Mantinued on page ®3

&
|

Anna Ludmila ls the pre-
miere danseuse of the
Chicago Civic Opera.
Her dancing can only be

sppreciated by R adia- 4
phans attending the opera 4
i

TRAPPERS “THANK
STARS” FOR RADIO | 4

EW YORK.—A letter recently re-
l\ celved by Statlon WHN, Losw's
Theater here. from two trappers

N ' s g frozen in for the winter, thirty miles
?mierlp‘ﬁn_-ui'f "Lit:ﬂ]. north of Moose Hend Lake in Maine,
ond ames,"” you will— réports how they receive the program
2 WH:J ""E"jpf"d ’:’h the broad- every night. The letter had to be taken :
2 custing of tha eaiirs periewen. South for malling by a gulde.

ance of that farce from WIZ

WWw americanradiohistorv com
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RADIO DIGEST—/estrated

LAy N 1 ft-!ls

OCEAN CROSSED BY
DOT EIGHTY TIMES

336,000-MILE TRIP TRAVELED
IN 25 SECONDS

Revolutionary Experiment by R. C. A,
Engincers Enables Check of Messa-
ges and World-Wide Radio

I' NEW YORK.—DProving a revolutionary
ptep in the development of Radioteleg-
raphy, & single Radio code dot was moade
recently to raee for forty round trips
ncross the Atlantie ocean from Hadlo Cen-
tral at Rocky Point, L. 1., to Warsaw.
Polund, and back aganin. The entire opera-
tlon consumed but 25 seconds, time enough
for the dot to travel 4,660,000 milles, and
was performed without the assistance of
an operator ot either end of the New York
to Warsaw clreult, which spans a distance
airline of 4,200 miles.

The experiment, conducted by the tadia
Corporation of America, Was not revenled
to the Warsaw operator, He was simply
directed to close tho elreuit at his nd and
join the recelving set there with a control
Une to the Warsaw transmitter through a

relany. The directions complied

RRadlo Central control key woas

The receiving recording

oneration at the New

was connectod

pensitive

with, tlie
e et pressed for a dot.
relany was put in
York office, and the recelver
to the Nocky Paoint trenamitler In the sami
fashlon ns at Warsaw,

Dot Reinrned befors Its Completion
Instantly the same dot as the operiatal

had formed on the control key before him,
wus repeated in his and recorded on
the tape. Simultaneously the dot actunted
the Mocky Point transmittel for a repeti-
tion of the operation. So rapid was the
getion that before the operators skillful
hand was ralsed from the telegraph kev,
the partially completed dot he was form-
ing had been repeated in his eari
e Agnin and ngain the dot raced on Its

round trip without Interference from man
After making fomy Inps of the course.
passing through twenty-five vacuum tubeas,
teh relays, changing lts wave length eighdy
times—fArst a fecble line current, then &
mighty Radio wave, and then back again
the (Irst flow of energy weakened, became
exhausted and withdrew from the race
And all had happened in twenty-five sec-
onds,
Doubie Check on Mozsages Now Fossible
- W. A. Winterbottoni, traffic manager In
charge of the tesil. gave his conclusions
baged on he lest us follows:
have thus achleved a double check
The

-

chli'a

- "We
i by Hadlo over our Warssw circull
_exporiment makes It possible for us Lo
Wnow in an instant the condition of our
elrewits. The aceomplishmend means that
moessages cun be checked as to prootf of
r receipt and accuracy almost simul-
usly with. thelr sendine N ra<t, by
rangement wo ate able to know as
gut the condition of the Warsaw
the enginesr there.
gud, world-wide Radio transmission
£ easlly possitle by such automatic reldy-
ing. By having several high power sla-
tions seattered over the world equipped
to recelve the original message from one
another and transmit it automatically to
the next, n complete ¢lrcuit of the globe
iz assured with accuracy and using only
the jresent powers of the plants now in
1 operation.”

“Gadders” Desert Kelly
Pool_Table fqr Radio

: Traveling Men Find Another Way

s to Pass Idle Hours

-

nr
%,

BCHERECTADLY, Y.—The traveling
salesman of yesterday was pictured by
mirtoonist and story wriler as an ardent
Kelly pool fan. The mpression Was Cre-

aled that he passed the lonesome evening

hours draped over a pool table. Since
the ndvent of broadcasting, however, A
new interest has been created for those
who spend so many hours going some

- place on rallwey tralns or stopping In
hatels,

A salesman stopping at the Hotel Wood-
riff at Watertown, N. Y., recently wrote
WGY, the station of the tiencral Eilectric

: Company here, expressing liis “apprecia-
tion of the wonderful benelit derived from
your broadeasting, particularly these
Sunday morning services™

He explained that he car a Rnadlo
sel asbout with him snd installs it in his
hotel room. “When | rose this morning,”™
he wrote, “the sixth Sunday =ince I have
had word from my home, and redllzed it

les

-
' wns tn be just another lonesome day

minus the usuanl work of weekdays, You
' can well imagine the sincere feellng of

gratirude 1 rfelt for Siatlon WGY when 1
was able to listen in to hymns that weve
i1l famillar to me and Lo enjoy the serv-
jce so vividly that the feellng was cre-
ated that I was part of the church con-
gregution Instead of many miles away."”

Compllcations sometimes arise when

Radlo freguency 8 added to a wet.

=

'WILL TAKE CENSUS

STUNT MAKES ABLE OF LI_STENERS IN

WORLD-WIDE RADIO

Two Washington Plants to Make
Experiment with Count
of Receivers

WASHINGTON

The quesation, “How
many recelving sets are there in the
'nited States?™ may soon be answered, I
a schems under consideration by officials
of the Department of Commerce works
lout satlsfactorily

|  Ax an experiment, the Tiadle section of
the HBureau of Navigation permitted the
two ('lass B broadcasters here, WCAP
|"”"| W, to request all resldents of the
[Metrict of Columbin who have recelVing

s¢ls to report to the Department of Com-
jnerce by dropping a postal eard. This
splf-taken census will give an accurate

return, it I8 believed, as well as save the
Government considerable tlme and money
by ellminating the need for enumerators
Those possessing recelving sels have &
certaln pride which should hasten the re-
ports. The Radio section will classify
and enumerate the cards. but that will be
enouph, it Is pointed out, con=idering thalt
added personnel 3 aviallable
[f the test Radlo census of the District
proves accurate, the plan will be « xtended

How the instantaneous . heck and world-wide

Radiotelegraph transn®ssion are possible:
Station A sends message on 17,000 meters to
Station B. Station B splits the encrgy re-
coived from Station A, part of it going fo

:Il:n rl.'l:t;t:’in[ﬂﬂ:d)'“t:r uﬂ:n‘:{ml‘l headsst and | through all the stites, in an «Mfort to
2 S=Cl P4 0 & control relay operating learn Just how muny eetls there are in
the transmitter of B working on 21,000 meters. el L ¢ g ke e i
The message is therefore sent out I‘-W Station - .1: AULM Bue ._“l Bt pervBmtRgR:Are Sule
B agnin, and is picked wp by Station A for l' CTY¥HIA] BCLE
checking purposes, and by Station C for re- The sole purpose of the census (s o
transmission on 19,000 meters. Station C | waeertain the number of recelving mets In
would aet :i-mll_nrly to Station B in that C |-| e country and to gain An den of the
would retransmit part of the energy to other [ popularity, value ahd extent of bromdeast.
high power stations en the globe for the globe ine.  There ls absolutely InTernti
encircling circuit, and in which ration Sta- hw iere s absolutely no Inlention to
levy p thax on receiving sels, as s done

tion B would be able to check Station C for

Accuracy [abroad, officinls de« lare,
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Looking Ahead

The New Super-Triplex as Developed by H. J. Marx, will be started as a serial con-

structional article next issue. This important hook-up is a really new and

worthy development of the three-circuit receiver and has exceptional selectivity |

for the purpose of long distance reception. Four-circuit receiver fans will be
surprised at the wonderful difference between the old four-circuit and the new
Super-Triplex. While there is no relation between the two circuits, the Super-
Triplex overcomes all the weaknesses but has all the good pointa in favor of the
four-circuit tuner.

David Grimes Will Tell Us Soon How to Analyze Detector Tubes and Crystals—
Continuing his series on the Inverse Duplex Circuit, hia invention, the famous
Mr. Grimes has an important and weighty message for Radiophans next week.

Marvin W. Thompson Will Continue His Story of the Vacuum Tube Next Week—
Mr. Thompson's beginner's explanations of Radio are going over! A reader on
the west coast recently wrote in a perfect testimonial for Mr. Thompson’s
writings. The reader named over enough Radio magazines and books to make
a good sized library, and capped the climax by saying that none could compare
with Thompson's series. And that is but one of thousands of such letters.

The Mystery Man Announces “The Heart of a Radio Circuit,” as his subject next
week. Mysterious as the writer, isn't it?

Edleman’s Multitone Circuit Works a Loud Speaker on Two Tubes—At least he's
able to make his two tubes talk. He hails from St. Paul where WLAG's towers
cast their shadow and will pass his hook-up on te Digest readers next issue.

R. D.-106 Is a Phantom Circuit Using No Aerial, just a ground. A dandy set for
the apartment dweller who unfortunately rents from a grouchy landlord with ne
esthetic appreciation of the beauty of outdoor aerials.

Newsstands Don't Always SEND IN THE BLANK TODAY

Have One Left
WHEN YOU WANT

1IZ3 West Madihea Bi.,
Chissge, (llimais,

Please Sad sptlessd cheek M. 0. for Fiw Deilars

R di D’ t === e -
aalo vigest | ..

YOU WANT IT! Addrose ...l SR VAR R ST :
BE SURE OF YOUR WEEKLY COPY B s 000 m g e RS WA 00 s A b

KELLOGG
CONDENSER

f
i

Very true!

rotor plates bolted
at ends—no *“shorts”

Now when it comes to condensern real
radio bugs can nppreciate thim: heavy
aluminum pintessecurely bolted across
1o assure uniform air apace between
the platea; a five-plate vernier gives
“clean cat'® tuning; heavy Bakelite
end pieces make a nigid rmounting; no
“shorts’* because it 18 impossible for
plates to touch.

Here is a condenser that will be true
to you. The price, which ia always
standard, ia .75 for 43 plate and
vernier but that does not prevent the
real radio rascal from having it
wrapped up 1o take home—this very
night. Another thing, this price in-
cludes dial and vernier k

Use—Is the Test

KELLOCG SWITCHBOARD
& SUPPLY COMPANTY

CHICAGO

You Don’t Need
to Be an Expert

\/W/

Radi
“The Voice of a

Nation”’

The RADIODYNE is operated by sim-
ply grounding to a water pipe or radi-
ator and throw a few feet of wire on
the foor. No outside antenna or
loops necessary. You don’t have to
be an expert to install and operate it

effectively.

For use in apartments, boats, automo-
biles, railroad trains, etc., the RADIO-
DYNE is enjoyable where other types
of receiving sets would not be prac-

tical.

Stations within a radius of 2000 miles
can be picked up on the loud speaker:
any wavelength from 200 to 700 me-
The RADIODYNE is so sensi-
tive that it picks up Radio telephone
speech and music when other types

of equipment fail.

Write for illustraled folder

which describes the RADIO-

DYNE in detail. Every rodio

fan will be interested in this

neew type (antennaless) receio-
ing set,

Western Coil & Electrical Co.

312 Sth St.

Racine, Wisconsin

BY SUBSCRIBING NOW

www americanradiohistorv com
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RADIO DIGEST — [lustrated

EXPOSE OF MUSIC
TRUST PRINCIPLES

PUBLISHERS EXPECTED TO
GET MORE REVENUE

Contention That Radio Hurt Melody
Market Declared Un-
supported

(The Jollowing arficle fa one of a americs
which 48 being published with the crpress
purpoge of cxplaining o the Radia public the
situation cxisling befwecn the
stations and the American Rociety of (um
poscrs, Authors and Publishera, he xeries
tells in detail the ressons why the Natianal
Aasociation of Broadcosters wax organized,
and why certain papular songs, the d*ﬂ;l!fl"‘l:,lhf_l.
for which are controfled by the “mualce trist,
are naot being broadeast —The Editor.)

PART IIX

LUGGING costs the publlsher a large
P sum of money. The manager of one

large publishing house has stated
that at the beginning of each year they
regularly budget §10,000 for plugging
ench song brought out. and If it shows
signs of becoming a hit of major propor-
tions, then there is no reasonable Iimit
on the money they will put hehind it

It would seem that publishers would
welcome any method by which they could
produce the same results with less ex-
pense; that they would welcome Radio
broadeasting as a method by which they
would bs delivered from great promotlon
expense and the inlguitous practices in
which some of them Indulge

A. 8.C. A P vs Broadoasters

Unfortunately and unwisely, the Amer-
fcan Soclety of Composers, Authors and
Publishers apparently jumped at the con-
elusion that Radlo broadcasting was
destined to provide another blg source of
fevenue, and the more they gpurveved the
situation, the more anxious they became
to force this revenue into their treasury
Their “survey” however, must have heen
limited to estimating how many Radio
gtations were in exigtence; how many
were likely to be added; how much and
upon what basls each one could be taxed
and what the total revenue would be.

As proof of this statement, notlce must
be taken of an artlele appearing In the
Billboard of August 18, 1523, a theatrlcal
magazine patronized freely by members of
the Amerlcan Soclety, wherein the de-
clzion of Judge Lynch (s reported in the
contest between Station WOIL and the
American Soclety. The article concludes
ns follows:

“The deciston has been halled with con-
gidarnble interest throughout the music
industry, as well g8 the ranks of com-
posers and authors, for it means that nd-
ditlonal revenue amounting to half a mil-
lilon dollars a year will roll into the
American Society of Composers, Authors
and Publishers, within a'short time.”

There has never been any [(ndleation

nm anv statemepnts made by the Ameri-
» %”orﬂnmpusers. Authors and

Publishers that they ever made an in-
vestigation of the facts. They have re-
lied entirely upon unsupported statements
Even their eminent and ecloquent counsel.
sx-Judge Halght befora Federal Judge
Lyneh in Newark, In arguing their case
aralnst statlon WOR failed to put into the
record any data which would prove thelr
unsupported statement “that Radlo broad-
easting hurts the sale of sheet musie,
records and rolls.”
Pacts Favor Radlo

On the other hand broadcasters went
gystematically about the gathering of de-
talled Information on this subject and
found that the position taken by the
American Boclety of Composers, Authors
and Publishers was totally wrong. Tests
were made in various ways and fnally a
eonerete opinlon was founded upon actual
fucts., These may be summarized as foil-
lows:

1. A copyright, popular song, of good
quallty, controlled by & member of the
American Soclety of Composers, Authors
and Publishers, was selected, but which
had never been a hit, [rrespective of the
fact that a leading talklng machlne com-

(Continued on page 1)

HISTORIC BELL WILL
TOLL FOR INVENTOR

LBANY, N. Y.—The 124th anniver-
A saryv of the birth of Joseph Henry,

who in 1831 invented the electro-
magnet, will be ohserved here the night
of December 17, The bell used in the
early experiments by Prof. Henry will
agaln be sounded and {ts appeal wlill
bLe broadecast from Btation WHAZ and
WGY, at Troyv and Schenectady respec-
tively

FAN IN GUATEMALA
PICKS UP CLEVELAND

LEVELAND—W. E. Godman of
( Puerto Barrios, Guatemala, Cen-

tral America, has reported clear
reception of SBtation WTAM, the Wil-
lard Storage DBattery Company here
Mr. Godman had WTAM on his loud
speaker, desplte the fact that the
broadcaster in Mexico Clty was on al-
most the sameé wave., The distance
apanned I8 approximately 1,600 miles.

bhroadeasting |

VOICES CHEER HIS ARCTIC NIGHT

Darkness, distance and cold combine to make
imagination’s picture of the Arctic explorer's
life the very acme of isolation. No more Is it
so. Radio has conguercd them all. Here we see
Captain Donald MacMillan on board the good
ship Bowdoin, frozen in with his fellow adven-
turers in Refuge Harbor, near Etah, on the north-
west coast of Groenland, looking quite com-
fortable and cheerful. No doubt this condition

is in large measure due to his frequent contact
with far-away civilization via the ether. By
same freak of transmission, Jack Barnsley, ama-
teur operater at Prince Rupert, B. C., has been
for some time the only one to pick ut:::-m
from WNP, the Bowdoin, and relay t to the
world at large. WNP reports recelving the world
news regularly from WJIAZ, Zenith-Edgewater
Beach Hotel, Chicago Keystone ¥iew "hoto

Cuba Mails Its Applause
to WJAZ at Cleveland

CLEVELAND —Concerts and other pro-
grams broadeast by WJAX, the Union
Trust Company statlon, have been hitting
the mark if the Radio applause mailed In
to the Radio Fditor is any criterion,

Recent letters from California, British
West Indies, Cuba and other DX points

tell of unusual clearness of elgnals, due
te the efficiant tranemitling of James
Thorburn, engineer In charge. The same
and other letters pralse the quality of
The News' Tuesday programs and other
concerts broadeast by Lhe station

A letter received recently from Russel
Diean, of Redlands, Cal, told how he used
n homemade single tube set and heard a
concert given by Hughie Thow's Synco-
putors at WJAX.

CHICAGO TALKS TO
MACMILLANS CREW

ICEBOUND BOWDOIN NOW
HEARS FROM HOME

Station WJAZ Succeeds in Giving Ex-
plorer and Party World News
Every Wednesday Night

CHICAGO —His ship hemmed In by lce
at Wigter guarters, Refuge Harbor, and
surrounded by the gloom of the long
Arctlie nlght that |s now approaching,
Ponald B, MaeMillan now listens to o
volee from civilization, addressed to him
personally every Wednesday night since
the management of WJAZ, Zenlith station
at the Edgewater Beach Hotel hers, In-
augurated |ts plan of glving the Bowdeln
the latest news of the world.

Until recently all communication with
the explorer’s Radlo station, Wlireless
North Pole, has hbeen in code through
various amateur stations. Though broad-
casting stations all over the country have
been heard by thome on board the Arcile
vessel Bowdolin, nmo effort has been made
to talk direct with the explorer by volee.

Bowdoin Seports Back in Code

Owing to its inabllity to carry long dig-
tances on low power there is no HRadlo-
phone equipment on the Bowdoln, all com-
munication being carried on by means of
code transmitter. In order to test the
sending range of the Edgewater Beach
statlon and at the same time cheer the
icebound explorers by word from home,
enhanced by the gquallty that only the
human volce can give, Statlon WJIAZ now
calls WNP at midnight C. 8, T., Wednes-
day weekly,

For this purpose WJAZ operates under
the lleense XN, MaeMillan has replied
with his code transmitter that he gets
the 9XN messages regularly.

The first amateur to recelve code sig-
nals from Operator Mix, aboard tha
Bowdoin, after the ship had not been
heard from for several weeks, was Jack
Barnsley, Prince Rupert, British Colum-
bia., Barnslevy, since the firat message from
Mix, has been able to keep up regular
nightly ¢communication.

Wins Zenith Bet Prize

For hlg work In communicating with the
Bowdoln, Barnsley has been awarded the
prize offersd some time ago by the Chi-
capgo Radilo Laboratory, a complete Zenlth
recelver and amplifier. The receiving set
is & duplicate of the one used on Mac-
Millan's vegsel,

Operator Mix of WNP reports through
Barnsley that the Bowdoln has picked up
the signals of Statlon @CFU in the
Hawalian Islands, The Hawallan ama-
teur was Iin’ communication with another
amanteur, 6ARB. when Mix heard the
former.

And so0, based on the repprt, |s the con-

clusion that the Arctic pens, swept brdce-
bergs, and the sunny shores of the troplm

Pacifie isles, while far npart and opporite
In season, are closely knit ogether
through the ether.

NEWS VIA ETHER FOR
ARMY POSTS ABROAD

Service Is Planned for Benefit of
Out-of-the-Way Stations

WASHINGTON.—For several years the
ships of the navy and outlyilng nayal sta-
tiona have been able to get the news dally
from what I8 known as navy press, which
goes out by Radlo from NAA at Arlington
ecach night. A similar scheme ts now under
conslderation by the war department for
pending news, especiully army news, to
{ta forces stationed at foreign ports and
posts out of the regluar news ‘channels,

1f the present plan goes through, army
posts at Hawall and the Philippines will
receive news bulletins at least once a week
from a high-powered Pacific Coast station.
These Radlo bulleting would also be sent
to nrmy forces stationed at Alaska, Pana-
ma, Porto Rico and Cuba.

THE ANTENNA BROTHERS

Spir L. and Lew P.

Blood Will Tell

ASWELL LAYDOT]
g BUNCH OF GIRLY
RUMNING A RADIO
HJP, BET THEY

Ly CALL DUR
RADIO LAPERT

- WwWww americanradiohistorv com -
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RADIO DIGEST — lllustrated

December 1, 1928

EXPOSE OF MUSIC
TRUST PRINCIPLES

PUBLISHERS EXPECTED TO
GET MORE REVENUE

Contention That Radiec Hurt Melody
Market Declared Un-
supported

{Continued from page 3)

pany had made a record of {t. At the
time it was about two yvears old. Record
aales had long since cezscd. A canvas
vwas inade of the number of records In
atock in a glven group of storen. The
aong was then broadenst by a good singer,
after which a check was made of the
records on hand in the same group of
glores, whereupon It was found that
elghty percent of the stores had sold out
thelr stock entlrely, although In many in-
glances not one record of thls song had
been sold In months,

9. An unknown song of much merit
written by a little known composer was
broadeast In one loecality. No other pub-
licity was glven the song. Ten thousand
copies were sold in forty days' Ume, and
the song I now listed by certain phono-
graph and player roll companles

3. A well-known and independent pub-
lsher of New York states that he placed
a song with one broadcasting =tation, and
a® a resnlt sold 25,000 coples in a short
time. He 18 a thoromgh convert to ad-
vertising songe by Radlo, and relenses
every one of his songs to our assoclation.
One small, unknown publisher, far
out In Nebraskn, writes ua that he s get-
ting twonty requests a day for his song
relearsd by us, and d=5 he has no other
plugging or advertiging he knows it Is
from our broadcasting.

f. Statements on file from dealers In

gheet musle, records and rolls, setting
forth that broadeasting doca not hurt
sales, but on the contrary Is a definite

force In creating and sustaining a demand,
Here then we have an irreconcllable dif-

ference of opinlon, because of the claims
made by tha Ameriean Society of Com-
posers, Authors and Publishers
(TO DE CONTINUED.)
it 48 more difficult to climinate inter-

ference when using & large aerlal than it
is with & small one.

“MIKE” PETRIFIES
“HANDSOME DICK”

EWARK, N.
J. — Every
town has its

motlon plcture
theatera and every
town Itg devoted
followers of Itlch-
ard Barthelmass,
Handsome “"Dick,"
the c¢hinaman of
“Broken Blos-
goms,” the two-
fisted sallor of
"Fury,"” the BSey-
entesnth Cenlury
Duteh  vouth  of
| "The Flghting
Blade ™ recently
I ppoke from Station
WOH and seeming-
1v all the world and hls wife ligtened in
to hear him.

Though taking chanves In his work
every day and wllling to risk llife or In-
Jury to make a dramatie, thrilllng por-
trayal of o part, yet he was somewhart
daunted by little “"Mike" and the fact
thut probably 60,000 people were llsten-
ing in.

Like Chaplin, he would far rather

have a battery of lamps on him and an
imposing array of cameras recording his
every move than have to talk to the
allent, stolld little black disc. While he
was being Introduced to the great, un-
seen audience, he confided to Mr. Bar-
nett, director of the station, that "al-
though this 18 my fourth time before the
microphone, T'm petrified.” Once under
way., though, hls confidence returned.
“Dick™ Barthelmess is boylsh In appear-
ance, actlona and apeech and his appedal to
the publlic to tell him what they wanted
nost had all the charm and frankness®of
youth.

Rule Radio Needed in Homes
NEW OBLEANS, LA.—Proof that no
model home 18 genuinely modern without

Itadio is offered in the “Selective Elec-
trieal Home” opened here recently The
home features a complete KRadlo sel ns
one of the outstanding items of domestic
equipment., Among other electrical de-
vices shown In thée home are master

luminous glow-tips, an exhaust
fan to carry out all cooking odora from
the kitchen, an elactric refrigerator and
an electric plano.

awitches,

—
— -

Armstromg U, S

Licensed under |
Pat. No, 1113149

The New
GREBE

Broadcast Receiver

SING his Grebe Broadcast

Receiver, R. H. Stewart,
57 Main St. East, Battle Creek,
Mich., reports hearing stations
in Los Angeles and San Fran-
cisco with a loud speaker. on
the nights of Oct. 19, 20, 21
and 22, Stations in  New
York, Dallas, Fort Worth, and
many other cities were re-
ceived easily and with no in-
terference.

Write for “(rebe Radio in the
Well-Appointed Home”

A. H. GREBE & CO., Inc.
Richmond Hill, N. Y.
Western Branch—451 East 3rd St., Los Angeles, Cal

-a

World

il
'i‘ \
=
‘ of Federal Radio
\
|
{

75

cient apparatus.

The Federal

2200

RO '

L

Endorsement of

?; Hederal
Radio Products

—::{ experts on land and sea, has
built for Federal an enviable reputa-
tion. The remarkable

result of 25 years of experience in
building sturdy, dependable, effi.

a rugged instrument ca-
pable of standing hard,
daily use, yet unusually
sensitive. Every Receiving
Set should have one.

Price

87700

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

-wide

rformance
products is the

Head Set is

OHMS

standard R A DI () Products

THE
AUDIOPHONE

g4 U b FAT OFTEE

Quality of reproduction
such as only the original
itself can equal. Speech
that is so distinct that
the voice heard is the
actual voice of the
speaker. Music that
requires mno tolerant
imagination to be rec-
ognized as music of the
finest type.

Bristol’s Single Stage Power

L ] L
Amplifier

gives additional VOLUME with
any two stage amplifier. No
C batteries required. It provides
the additional volume necessary
to bring in very distant stations
on the loud speaker.

Wrile for bulletin and address of the
nearest dealer handling our instruments

THE BRISTOL COMPANY

WATERBURY, CONN.
Boston New York Philadelphia Pittsburgh Detroit Chicage St Louls San Franciseo
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DANCE INSTRUCTION
MAKES A HIT ON AIR

FAMOUS MURRAY COURSE
BEING BROADCAST

Third Lesson's Charts Herewith—Save
Them as Many Stations Are
Now Giving Feature

Learn to dance hy listening ! Rudio
Digeet  haa perfected an  arvangement  awith
Arthur Murvap, nationelly known teacher of
ballroom dancing, wheechy Mre. Murrap is
broadoasting dowcing lesaons from WOR, L.

Bamberger and Company, Newark, N, J., and
@& score of other prominenl atafions. Radio
will give the charvts and

IHgeat r.rr‘l'uait'n'fx
inatructions whiek apply 1o the lessons broad-
cast by Mr. Murray personally at WOR and
by the other atations, WOU, WEBAP, WNAC,
WLW, WELAG, WiHAB, KFI. WwrER, K0
CKAC, WSAD and KYW have rocently started

the serics of leswons. The third lesaon icith
charts 18 given belew. These may be wacid
in conjunction with the broadeast lessona

The complete course will oceupy sr Iessuns,
ong of which will be given vach weck. Bare
mr:‘-i Iragons fo wase with the broadeasts, —The
Editor.

LESSON II—THE WALTZ
By Arthur Murray

T 18 a recognized fact that people who
I learn to waltz correctly are the most
graceful dancers can learn other
dances more readily thal geople who
have not had the advantage of the Waltz,

sl

KLITZEN KNOCKS HAT
OFF R. C. A. IN COURT

HICAGO —Waord has Dbeen  re-
‘ ceived that the United States Tiis-

trict  Court of Appeanlz has
granted a pupersedas order staying
the effect and superseding the order
of the district court for the prelimi-
nary Injunction granted the Radle
Corporation ol America somoe time Ago
In Its sult with the Klitzen Radio Cor-
poration, an Armstrong licensce. The
meaning of the court order is that the
former ruling in the case not only was
reversed in whole, but that the Klitzen
organization can go ahead and manu-
facture Armstrong regenerative sers
in the fashlon it has previously done,
and alsgo can sell thess sers through
jobbers and dealers, two points which
were contested by the Radio Corpora-

-

ARTHUR MURRAY SHOWS HOW TO DO THE WALTZ

STEP
FORWARD

WaLTZ l

Q/Q&?

J o e—

Man's Part

Figure 7
For peoplse who have danced the Wallz
| befare, It ls essential that they learn the

Waultz s here given as these same sleps
are used in various ways in the Fox Trot
and other dances.

It 1s safe to say thar more than half
e people dance the Two-Srep in the be.
lief that they are dancing the Waltz This

is due to the fact that a great many of
the teachers of & few Yeur= ngo dld not
really Wknow the Waltz and taught the
Two-Step instead. This they called the

Two-Step=Waltz. Also, a greal many peo-
ple who learned by themselves—those who
“pleked up" dancing—plicked up the Two-
Step, thinking that they were learning the
Waltz.

The real Waltz Is o smooth round move-
ment. "he Two-Step Is a stralght move-
ment and the turns are made sharply.
However, we shall not discuss in this
jesson the difference between the
anid the Two-Step.
both, they will be very plain to you and

vou will have no difficulty in telling one

S
S~
!h :.r-‘_‘ — \ >
|'-L\J ;giq'an'r o
AN A/ HERE

Lapy's Part

Waltz |
After vou hiave learned |

Figure 8
4
{
"e — o

4 o -
e -
- - :

Waltz Is Foundation Step

The Waltz I8 recognized as the founda-
tlon of all ballroom dancing. It I8, there-

fore, essentlal to go very slowly and
practice falthfully while learning this
mos=st |Important dance, Bulld a good

foundation and you will alwaye be a good
dancer.

Do not be content with simply learning
tThow to do the steps; each moevemsent
| should be practiced untll you can do It

Arthur Murray and Ann Forrest, motion pleture star illustrating the first step in the waltz

.y
=

= s ——

e~
- '-
s

ure T carefully and follow the foot-stepa
which are numbersd. The right foot 18
shaded.
How to Waltz to Music

Dance the Forward Waltz step begin-
ning with the left foot forward. As you
go through the steps, sing or hum, count-
iy ONFE—iwo—three. Remember that the

|fArst of every three beats & counted
louder. Count: ONE—two—three—FOUR
—fve—six.

tion of America, h PR anldl a ] t : icall
from the other. Very rapludl¥ an nmaos mechanically. wa
Practlce each step until you have per- Lady's Part of Waltz Movement Back o
fected it to such an extent that you do The Backward Waltz movement Is just
_ not need to count or even think of your |the opposite of the Forward Waltz maye-
AN EVENING AT HOME WITH THE LISTENER IN ||reet. When you waltz with a partner you [ment. W h‘“:h““l’ :l“md does htheb "'°;“";g
will not have sufficlent time to think of |movement, & lady does the backwa
(SEE INSTRUCTIONS FOR USE BELOW) the step. ; Waltz.
: The Waltz steps here desertbed may| 1. Step backward with right foot;
| Statios una City Mt | Monday | Tuesday |Wednesiay| Tharsiay | Fiday | Seturdsy | Susday || R180 be done to Fox Jgot and One-Step et ™ P with: lofy
—— | — | music. ¢ . T
—— —— [ 3 4
4 ey Alia. ... | 440 [12:00. 1:00( Silent [13:00- 2:00( Silest l Silent  [11:00- 1:00 _Silest 1 Draw right foot up to left: welg
KAC, Moutresi, Que. . . .- 1 O e ol S| a0 520 fulens | 800 8:30| 3:30- 490 | | ¥1rwt and Second ¥ast of Forward Walts on right (sce diagram): P,
Egztaqiwgﬁwmh.,h‘_ Eﬁ 5%;.:3;:5:[ |.;uol. £:00 S-gnlg-%. 5:00- 900! ggt 0:00/ 5;01;;. 0:00/ §:30- 7:30 Step Combined i. Step directly backward with left Toot;
Baattle, L 10:30-12:30)  Rilent |10:30-12:30| Bilent  |10:30-12:30| Bilent dilent Here 18 the count he comple - b. back, .
EE,‘FI_-“D’A”"-“’:';M---' - | u-.u;:w;c:g; ﬁ:w-s‘lum ﬁb_limml s n.m| g{n-m-.oo o.ﬂu-mﬁ ni‘;ﬁf“'m “_m_:l t“'nltz gy for the complete For H;mt_steta ack, slightly to right, with
neien, .| 460 | %5~ L00] s:45- 1:00] 8:45- 2:00] 8:45- 1:00] B:45- 2.00| B:4S- 3:00|10:00- 13 i : . £t ; y
KGW, Portiand, Ory.... .. .. 493 (10:00-12:30110:00- 1:00)10:00- 1:00/10:00- 1:00'10:08- 1:30 10:0- 1:00| 8:00-10-00 L, :8tep Topmarg.on bt Took: 6. Driw left foot up to right,” welght
KHJ, Loa Angeles, Calif .. 395 | 8:45-12:00| 8:48-12:00( 8:45-12:00] 4:45-12:00( 8:45-12:00| 3L‘5—|1ﬂlllum1=m 2, Step dlagonally forward to right; on lett,
KPO, San Franciseo, Calif_ . | 423 [10:00-12:00/10:00-12:00 _Silent _|10:00-12:00 Silent [10:00- 2:00/10:00-12:00 3. Draw left up to right, weight on| That's all. Study Figure B carefully.
KSD, 5t. Louis, Mo. . ..... 548 | 8:00-10:00] 8:00- 1:00| 8:00. 1:00{ Silent | 8:00-10:00| 8:00-10:00| Hilest left; Practice the Backward Waltz movement
K'!#,L"Iu_ W | F— 534 Bilent 8:00- 6:00| 8-00. 9:00) 8:00- 9:00 B:00- 9:00| §:00- 9:00| Bilent 4. Btep directly forward with righe; around the room. Start with the right
NAA, Ntadio, Va, .. ........ 415 | 5:45- 7:20| 6:05- 7:20| 0:35- 7:40) 5:48- 7:40| T:05. 7:40| Silent Bilent 5. Sten diaponally forward to lef % foot backward. At fl rery slowl
PWX, Havana, Cuba ... | 400 [ _Silent Silent | 7:30-10:00| Silent | Silent | 7:30-10:00( Silent 2D E : bt M2 ackward. AR first go VeSy Slowix
WBAP, Fort Worth. Texss, | §70 | 7:00-10:45] 7:30-10:45| 7:30-10:45| 7:30-10:45| 7:30-10:45| 7:00- 7:30 BAki 600 6. Draw right foot up to left, welght [and try to do the six steps without a mis-
WBAV, Columbus, O, .. .. | 300 [ 8:00-10:00)  Silent Hileny Silent Silent Silent Silent on tight. tauke. Gradunlly do the movement faster
:gibﬂﬁ"n‘lh.ld’l :H;E(_: Ea&; .':-.l.]lt. st.nu g:;lt s.og .5:0(;.“;0\'.] gﬁtﬁﬁ 5!:,: 11:00 g-gﬁ:lazun gt u.:ﬁ Practice this step around the room |and faster. Spend a few hours In practloe
» Waslungton, D, Eilem 30- T3 Sileat - 1: Silent 100} 6;20- 7:2 e . v . > Rj
WCBD, Zion, Il ... ...... | 345 B-_m.m-m‘ 20. T80( - flleat | O:0R-1100; tueutf GO0LIO6 A5 101 | molngiin thie Lineof dikeotion.  Study Fig: Tto'hoguire BRIS KOl Epack
WCKX. Detroit, Mich. .. ... | 517 | 7:30- 0:00) 7:30-1100| 7:30. 9:00] 7:30- 9:00) 7:30- 9:00 Sileat | 6:15 7:15
WDAF, Hmau(,'::r.hln- S ann | B:00- 100 L1:45- 1:00| 8:00- 1:00(11:45- 1:00| B:00- 100/ 11:45% 1:00| Bilant T T -
WDAP, Chicago, I1 we.. | 380 |  Bileut 7:00- 1;00| 7:00- 1:00) 7:00 1:00| 7:00- 1:00{ 7:00- 1:00| 9:15-11:18
WDAR, Philadelphin, Pa. ., | 305 | @:40- 0-55) 6:30- 7:00 0:30-10:00 08:30- 7:00 8:30- 12:00| 8:30- T:)| Gilent
WEAF, New York N. Y .. | 403 | 6:30- 9:00( G:30- 0:00| 0:30- 9:00/ 6:30- 9:00 6:30- 9:00| 8:30-10:00| 6:30- 000
WFAA, Dallas, Tex .. ..., | 478 | 8:30- 930 8:30-12:00, Bilent | 8:30. 9:30| 6:30- 9:30| 5:30-12:00 0:30-11:00
WFL, Philadelphia, Pa. ... | 805 | 0:00- 0:30] 6:00- 8:00( 8:00- 6:30) 0:00- 8:00| 6:00. 6:30| 6:00- 5:00| 6:30- T:30
:gln béu#alr';.:ln? ﬁ n:"lirnl'lm n-.ﬁ ;;fsjl g.—;:u- 8:00| 6:00- 7-30| 8:30- 8:00| 6:30. 8:00 7$l0$
, Buffalo, N.Y..._... 1 20-11:00! 5:30- 7 0-11:00| 5:30- 7:4B| B:30-11:00| 6:30- 7:45( 2:00- 3:
WGY, Bchenectady, N. ¥.. | 880 | 6:45- 9:00] 0:45- 9:00)  Bilemt 6:4% 9:00( G:45-10:30, Silent 5:30- 8:30 R d S f y F eS
WHA, Madison, Wis. ... ... | 380 | T:30- R:30| Silent T::H.: i!-ﬂﬂ Filent ;:30- E.'Sﬂ‘ Silent Bilent a eco a et ’ us
WHAS, Louisville, Ky_ ... | 400 | Silent | 7:30- 0:00( 7:30- 0:00| 7:30- 9:00| 7:30- 9:00] 7:30- 9 00- 5 “The biggest little thing in radio"
:H:}HTP“IT:' o s “-INT n:30 B-“:lrnrm EiierLl Silent Silent Silent sﬂmlu;l‘.m
ansas City, Mo, 41l Silent RLISR Bilent B:00-10:00| Silent Bilent A0 | s l — o
WHE, Clovetand. 0. 2. | 283 | s00 5:30| 300 8:30| 500 §:30| 6:00. 5:30| 5:00. §:00| 5:00- 5:30| 700~ 6:30 ATIO:_ pxpes (4 veomnien, SRR WHAT ONE MAN SAYS
WHN, New York, N. Y. | 380 | 0:30-11:00{ 8:30-11:00| 6:30-11:00| 8:30-11:00| §:30-11:00( 6:30-11:00| 8:30-11:00 R Reste: Glas |
WIP, Phitaclofphin, Px. ... | 500 | 5:00- 6:30 5:00-11:00| 5:00- 6:30| 5:00-10:00( 5:00- 6:30| 5:00.11:00 Eilent Secting: Lie Gehcmc: SN 039 Dunlop Avenne
WIAR, Providence, B. L. . | 300 | Sient | 6:20- 7:00| $:20-11:00) Silent | 8:20- 9:20| Silent Bilent ment of vacoum tubes is neces. : Park : linot
ﬁiii'ﬂ?"""“m'---._.. ;ﬂm ':':En-:-.t 8:30- 8:30| Silent | 7:00 9:30| Bilent Bilent Filent sary, Thousanas oi fubes are Forest Park, Illinois
o Chicago, JIL,..,... | 448 Sileat  [10:00- 2:00)10:00- 2:00/10:00- 2:00|10:00- 2:00!10:00- 2:00/ 8:00- 9:00 needlessly burmt out each year 'H Ut . i ‘
WJIZ New York. N Y.... | 454 | €:30-10:30| 0:30-10:30) 6:30-10030) 0:30-10:30 6:30-10:30) 8:30-10:30) 7:00- @:30 l;n.!r-:.a_\?.n-:,t_» Fuses !-..:w >L:en Rmn‘o f.:qu.:pyuyr Com,bau -
WKAQ, San Juan, P, R 280 Silent 7:00- 4:30| §:00- 7:00| Bilent Bilent 70 8:30)  Hilent developed to prevent this waste Gentlemen: About last Janu-
WLAG, Minneapolin, Mion, | 417 | 7:30-10:001 7:30-10:00] 7:30-12:30) 7:30-10:00! 7:30-10:00] 7:30-12:30| T:45- K4S They lorasd by the leadit ary I purchased some of your
WLW, Cincyinati, O ... | 300 | 500 10:00 10:00-2:00| 500 10:00(10:00-12:00 _Bilent | _Silent | sileat y Are e Y o eam o | Kadeco Safety Fuses, 1 have
WMAQ, Chicago 1l ... | 848 | Silent | 7:00-10:00, 7:00-10:00| 7:00-10:00) 7:00-10:00| 7:00-10:00) Silent radio publications. "X ou can 10w o o ' pria
WMC, Momphis, Tenn. .. 500 3-'_?." .30 8:30-12:000  Silent A-30- B:30| R-30-12:00| 830 9:30)  Eilent absolutely ||.'..t::t'l.!||c tubes of never had cause to n-_;;rrf I‘fﬂ.f
WNAC, Boston, Mass,... . | 278 | Silent | 7,00- 9:00 8:00-10:00) 7:00- 0-00| 7:00- 9:00| 8:00-10:00( 5:30- 7:30 your set by slipping a Radeco | purchase, becawse 1 beliepe
WOAL 3an Antouio, Texas | 385 | Bilent | 9:30-10:30[  Bilent | 7:30- B:30| Bilent Sident | 9:30-10:30 Fuse on one of the Glament tet t h vred = ) doll
WOAW, Omaha, Neb. ... | 524 | 9:00-10:00) 9:00-10:00) Silent 0:00-10:000 9:00-10:00( 9:00-10:00{ §-D0-10:00 minals of cach of your tubes. o gs A% JHE Wany »e ars.
woc, 'sh'”:imn"“i* .o | 484 8:00- .00/  Silent 8:00-11:00] 8:00. 0:00| B:00- 0:00| 9:00-10:00| T-00-11:00 - So I am writing to thank yow
, Muiladelphin, Pa. .. : - Bilent 6.30-10:00|  Hilemt 6:30 10:00|  Bilent Silent Guarantesd not to interd itk wi p
WOR: Newark! N 1.+ .~ | 408 | 5:13-10:00 5:15- §:30| 5:15-10:00] 8:15: 0:30| 6:15 8:30] 5:1510:00| Silent the efhaimncy ol gour ey, . Save '}.Trd;-'“” r-“ﬂmmt;:;d g prdl
WOS, Jeiernon City, Mo .. | 441 | 5:00- 9:30)  Silent M:00. 030  Bilent A00- 0:30|  Bilent Bilent - g mriiey by ordering today one 1E010 friends. ; LE fuses ﬂ.t"
;g‘ ‘c;n'uhing!an.‘g},c- ;3: ?:II:- P00 B::ll!:‘:l:m T;nci- 0:00) Bilent | 7:00- 9:00|  Bilent Silent Price S0 cents sk b cxoh ”,hj 5 Jiuh“ not interfered in any way with
, Cineinnan, 0, ... . Bilent | 8:00-10: Bilent 8:00-10:00, Silent |10:00-12:00]  Silent { N e et - > 1 y
WSB, Atlanta Ga' ... 420 | B:00-12:00/ 8:00012:00/10:43-12:00| 8:00.12:00 8:00 12:00| 8 00-12-00| 7:30- 9:18 each postpaid Jleution type of tube. the operation of my set, and
WSY, Birmingham, Ala. . | 300 | 8:00- 8:43 Siient | 8:00- 545 Silent | B:00- B:45| Silent | 8:00- :00 you are entirely at liberty to use
WTAM, Cleveland, Ohio. .. | 390 Sileat §:!ent Zﬂl:l- 9:30 Silent Bilent 8:00-10:00 Filrat Dept. 6 this letter os an “ad” for your
WW), Detroit, Mich.. ... | 517 | 7:30- 9:00) 7:30- 0:00 7:30- 0:00| 7:30-11:00 7:30- 9:00| Bilent | 4:30- 5:30 R_ADIO EQU]PMENT COM.PANY f.,—,.,-.‘,,l.—;. ,’f you should so desire.
| Imstructions for Use.—All the hours above are given in Central Standard Time. If your 20 Stuart Street, Boston, Mass. ”"(""_'"'-'-7' JOU INECEsS. T . JONE
city uses Eastern Time, add one hour to each of the periods stated; if your city uses 4 o Houss Fregis [ EMETprie; d am,
. . : 7 F ¥ New England's Oldest Exclusive Radia H YVours truly
Mountain Time, subtract one hour; if your city uses Pacific Time, subtract two hours, Distribat f many other successful radio specialties 235 o
Tb. b‘ "n.’.‘ d ! * . b d S istributors of many . 3 FPECIUATEN M’l’q l‘fﬂ"':'l"n' I'. f\!'e'!:’.
is table udes only the eveming broadcasts, and om Sumday, the late after- || DEALERS: We are going te appoint live distributors fi 7
noon program. Write for our proposition and full dstails 920723
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PROGRAMS CHEER
MAIMED CANUCKS

EASE SUFFERING OF VETS
IN HOSPITAL

Five Sets in Institution Are Used 24
Hours Every Day by
Patients

TORONTO, CANADA.—That the suffer-
Ings of the soldiers and sailors who served
in the world war are greatly alleviated by
the advent of Radio Is borne out in a
striking manner in Christie Street Hos-
pital here, which {2 the main hospltal in
Canadna for PBritlsh sdldiers and sallors.

There is still a large number of wound-
ed and maimed veterans who will be
required to spend many months in the
hospltal and there are several who will be
required to remnaln In the hoapital for
many years. During the past few months
with the use of Radlo thelr long hours
bhave been made happy ones, and, accords=
ing to reports received from the surgoons
in eharge. there 18 a considerable im-
provement In their spirits and general
health, At present there are fve large
sets placed In different wards of the hos-
pital and the sets are In operation twenty-
four hours every day.

Speaks Well for Radio

Alexander Lindsay, one of the officials
at the hospital, i8 one of the most en-
thusiastic Radlophans. Mr. Lindsay, be-
ing one of the ptaff as well as a veteran of
the war, ls well Informed on activitles
both inslde and outslde of the military

“institutions,

“If It was not for Radlo and the con-
certs the bovs are able to hear, 1o would
ba very dull,” said M Lindsay. “It
would do your heart good to see how they
béar their palns and suffering with a
happy smile and consider the whole world
s at thelr feet as long as they are with
the sets. The use of Radlo has gone
through the Institution at Christie Strest
Hosplital like an epidemic. Even the doc-
tors and nurses are not mmune.

“QOutside of the five large seis Lthere are
many smaller sets and the veterans who
are day patients follow the concerts at
thelr homes at night. The doctors and
nurses also have sets at thelr homes. In
short, Radlo ls golng to be the saving
grace In Christie Strect Hospital, It has
brought sunshine and happiness to the
wounded and malmed boys when there ap-

‘OUR MARY’ THRILLS
KHJ LISTENERS IN

oy [
L / o duid o A i ]

M Garden's is a name to conjure with in the
music world and it's no wonder that her recent
broadcasting from KHJ, Los Angeles, of salected
numbers from her r oire, gave thousands of
fans throughout the Southwest a treat they will
not soon forget. That her appearance is as
charming as her personality and her voice, the
above photograph bears witness

peared nothing but dull and drab days
ahead.™

Musical “Jack” Rejoins KYW

CHICAGO.—Wendell Hall, “musical
jack of all trades” ar he has been dubbed,
and popular song composer, recently re-
turned to Station KYW, the Westinghouse
Company here, to delight Chicago listen-
ers in once more with his numbers,

T —— . - -l

NATIONAL
(MONODYNE)

E £ =

WITHOUT
TUBE

hundreds of dollars,

one tube.

- GE6 W3 e G

s HUDSON ST.
%

joy that Thanksgrvmg Feast.
with Sweet Music from theArr

&——) Surprise your family!

NO NEED T0 PAY MORE dyne home with you
NO NEED TO HAVE MORE today.

Remember, too, that Thanksgiving day falls in tlie mid-
dle of National Radio Week—the time when every
broadcasting station will be vying with all others for the
finest and most costly program ever offered.

The Monodyne brings in local and distant stations
equally well and frequently better than sets costing
There is just one control and
So simple a child can operate it.

HAIRPAINE

GORPURAT'DN

on the

greatest wonder

of the Radio age

—Take the Mono-

(lear
Reception
at a
Thousand
Miles

NEW YORK

r— — — — —'l

—hool it to the
waterpipe

Moon “Satterlee Antennaless” Radio will produce wonder-
ful results simply connected to a waterpipe. No antenna, loop
or indoor wire is necessary.

Stations within a conservative 1,000 mile radius are regu-
larly received with a non power loud speaker on this set.

It is the ideal set for use in apartments, automobiles, yachts
or railroad trains where an antenna is not practical. Extremely
sensitive, unusually selective, yet simple to operate.

Write today for our folder
“California or Newark.”

MOON RADIO CORPORATION

501 Steinway Ave., Long Island City, N. Y.
In Canada, Continental Equipment Co., Ltd., New Birks Bidg., Montreal, Quebec,

RADIO TALKS

If you scant to cut out the local station in faver of @ distant one, remember that the
length of your antenna is one of the controlling fuctora so far as selectivity is

Best results are often obgained with antennae that are only
25 1o 50 feet long. There really is not much need for the W\_ >
150 ta 250 fect affaire. s %

Several Nadio Engineers responslible for the design of the
highest class Super Hetrodyne, Neutrodyne and Radio Fre-
¥ sets have enthusiastically accepited the Flewelling
ocket as the only socket meeting their e¢exacting
requirements.
The wide spacing of the contacts eliminater capscity
losses between terminals. Itsfirm contactagainst the side
of tube terminals, instead of the lead end, insures pers
fect electrical connections, Solld Bakellte casting propers
iy reinforced gives s and neatnesa o!.z?n-mcﬁ
ltu-.l.lu contacts enabla gquick assembly elficient
wiring. These and numerous other features place this
socket 5o high in the cstimation of those who know that
its popularity ia assured.
Crder pow or you will have to walt,

BUELL MANUFACTURING COMPANY

2977 COTTAGEIGROVE AVE.

Atyour
dealers
orpost
paid.

www americanradiohistorv com
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RADIO DIGEST — lHlustrated

KGU PUTS STATES
PROGRAMS ON AIR

RE-BROADCAST OF WHB IS
HEARD IN NEW YORK

Honolulu Advertiser Picks Up Kansas
City Station—Relays It across
Pacific and Continent

HONOLULU, HAWAIL—Re-broadcasts
of programs from stallons in The states
have been successfully occupying the at-
tention eof Station KGU, the Honolulu
Advertiser here, and have besn so well
done that many Radiophans !n the states
have been confused, belleving that the
program they heard was Lhe original one
from the home station. Stations KHJ
and KFI, Los Angeles, have bheen re-hroad-
cast numerous timee, but the crowning
achlevetnent came receénlly when Statlon

WHE, the Sweeney Automoblle and Truc-
tor School, Kunsas Cltv, Ao, was put on
the alr by KGLU.

A lstener in in New York ity heard
KGU's relay of WHB's program. He was
confused Bo wrote both stations tio solve
the puzzle. He was amaged when he
learned that the program he heard had
beon put on the air at Kansas Clty, plekKed

and re-broandeast
whose waves he

up by KGU at Honolulu,
by thoe Hawallaon stwtion

had tuned in.
How Ee-Broadoasting Is Done
The accomplishment of the while

sLunt,

secmingly ditfleuly, s not ux hard as It
looks, The plan in use Ly the Honoelulu
Advertiser Is this:

At the Koko Head station, twelve miles

from Homnolulu, is a recelver consisting of
three stages of Radio frequency am-
plification and & standard short wave set,
fed from & comblnition of &4 Beverage and
horizontal antenna. The signals of the
statlons In the atutes are then amplified
with one stage of nudio frequency and one
stage power amplification, and passed
through twelve miles of telephone line to
the Clty of Honolulu, where the programs
are put inte the modulating ¢lrcult of the
Honolulu Advertlser's transmitter, KGU,
The distant signal thus actuntes the local
station and provides programs from the
states to the enlhusiasts in the Islands of
the Hawalian group. When first proposed,
It was not believed that the signals would

crogs the Phrcifle and back to the stites,
bt the New York funs letter has added
a new laurel to KGIC

To Print Antenna Rules

WASHINGTON, D, C.—It 15 intended to
include in the next edition of the Natlonal
Blectrical Safety Code some regulations
for the construction of outdoor antennae.
A subcommittes to deal with this subject
held {ts first meeting at the Bureau of
Btandards recently under the chalrman-
ship of L. E. Whittemore of the Depari-
ment of Commerce.

“GET THEM BACK,”

SAYS POLLOCK

P |
E. T

Channing Pollock, suthor of “The
Fool,” when speaking at WJAR, the
new 500-watt station of the Outlet
Company, Providence, R. 1., de-
clared that the only way. to get
the best people back into the habit
of attending the theater was to give
them plays of real merit, and that
the people would come back then of
thelr own accord

e e R

LISTENING IN FROM
WAY UP NORTH

By Vera Brady Shipman

AM sitting by the grate fire, watching
I the Mamess as they shoot chimney-

ward, the logs crackling as the No-
vember wind howls outslde. 1 sit In &
comfly armchuir with my hend set se-
curely on my ears In the north woods 1
am Hstenlog in. 1 finger the tuner and

henr Radio volees—dlatance 8 forgotton
I am a traveler in Antenna Land.

A voice from Davenport, WOC;
“The Man in Owveralls" telllmg
America of the six I's—Industry,
rityv, Intelligence, Inltiative,
spiration. The Little Symphony
KDKA, Plttsburgh, plnys operantle num-
bers such as “The Dagger Dance” from
Notomn and "The Good 8hip Pinafore™

*Thiz e WWJ, the Dwetrolt News,"—
that's the lovely Todolfo and Miml duet
from La Boheme A mellow horn plays
“A Dream of Paradise™ from Fort
Star-Telegram and a bit later the
Hand" (that's what he ealls
from the same station talks aboul acrials
todb high which dust Lthe clouds’ or too
low which make a fellow hear too much
about his hereafter. Awfnl Inslnuntions,
don't you think? ™=

Wouldn't you like to danece a bit? No,
pot tonight? Well just as you say. 1

It is
young
Integ-
Intensity, In-
from

“Hired

tiune in on WEAF, New York Clty. to Vin-

s/ adi

No. 5 of a Series

"Featuring Experiences of “ALL-AMERICAN”’

Users

They Surely Give Fine Service

By E. Laurence Coble, Newton, Mass.

antl tione

"All-Aacrican’  Transformers | music and speech with vipsme o :

i . L . aqualities exactly as hrosulezsted by the
will be regular equipment on any  (WNGE0  Ove M0000 users just as
sets | make or have any part 1N enthusastic as Mr Cobile
making. “All- American’”  Transformers are

o1 1 1 standard rmu:-mr-l;i_‘.m

*1 have surely re- the better sets, They
ceived  Ane  service dlr'r':;.ul interierence and

- o - abolish forrign nodses
frum }l'u-r Li2 Without distortwon you
formers. Used them get valume and  dis-
all through last win- tance |]|'.‘i'- means genu

> - 1 1e _ mec thorilis.
ter and this sum LI e A e
mer. cuite.  Varous types to

Thrill wvour Dbest fit your particular necds

. r L = X Caoming! All-Ameri
friend this Christ- can' Power Amplifying
mis Make him a Tranafnrmors 1 ateh
present of  a dis- for them ar jowr deal
tance - getting Al - FREE!
American.” Largest --_\111 - Amwrluy” g

# L 1 ey . ur
_\.Q‘H,'[n_: franstiormers All-American Audlo Froguency f,' .t .\4|.n::l'--- pino
in the world. rl.hl.'_\' r:um.!umu_-r: coms in thres 1a Book of hook-ups rontain
- * tos: Sl 501, 1011 I 2% testes) clreudte Bind
fanthiully reproduce rra g el iy e

AUDIO AND RADIO
FREQUENCY

All the better dealers sell "ALL-AMERICAN"

RAULAND MFG. CO., 200 N. Jefferson St., CHICAGO

PIONEERS IN THE INDUSTRY

ALL-AMERICAN

AMPLIFYING TRANSFORMERS

POWER AMPLIFYING
INPUT AND OQUTPUT

Largest selling Transformers in the world

Waorth :

himself), |

cont Lopez Pennevivanin HMotel orchestra
making the very waves Toxtrot,

Ah=h-h, Dr. Warson, that's what's the
matter with the Hadio for « fow minites
1t was tryving to aecommodate WHEADR Al
WITAZ, both on In Chleago—with Jack
Chapman playing a different Jazy rhyvthn
from the Origle Orcliestra—and the air
can't serve two juzz masters. Then too,
vou havlh to wateh your step when yon
tune in on WL, Clucinnati, for they can
pluy o wicked undulation

It s way past midnight, T turn the
tuner awyy up o the fo'casg'le and lhear
WTAS of Eligln, Charleas Erhsteln's own
station, comlng with juzz just aflter
the Chivaera hotel broadensters have sald
thelr goodnlght prayers And I tarn on
around the tuner. Nothing «lse s on
the air save the familiar Kansas Cilty
Night Hawk folks, “Are you Heady Pro-
fessor® Let'a Go"—And for all 1 Know
they Eoing  yel

(il

are

RADIO GUIDES GIANT
LINER OUT OF FOG

REACHES FRANCE AFTER 4
DAYS IN MIST

Radio Direction Finder on Majestic in
Constant Use to Avoid
Crashes

By L. M. Lamm

WASHINGTOXN, D O.—The navigating
and Badio oMeers of the White Star liner
Majestic bhave glven Intoresting Informa-
tion a8 to Lthe use of the Radlo comjpuss
or direction finder aboard that ship, ons
of the largest vessels atloat, with a dis-
placement of nearly 60,000 tongs,

The Majestie on a recent voyage from
New York to Hosmton and return wag in 4
Tog nearly the entire time and was navi-
gated almort wholly by hearings taken
from the ship., using the Radio beacons of
the Lighthoure Serviee and Radio coms-
munication statlons on #shore Nantucket
Lightship was mads exuctly that the
Mujert e passed betwern the Heghtahip and
the nearby marking huoy

EBadlo Guides through Fog

On o recenl VOyugi Europe the Aa-
jestie was In fog for four days before
reaching Cherbourg and was navigated by
Radio bearings in approsching the Fronch
andd made the entrance o Cherbourg
Jtarbor exnetly by this means.

The Radiv direection Nnder I8 contin-
uonsly used on the Majestie In locating,
appronching and passing vessels in fog
for the purpose of avolding collision, The
vommuander of the Majestlc, Commodore
Sir Bertram Hayves, has become an efl-
thusinstic bellever in the value of this
Instrument In navigation

Teste Convince Uunard Xdne

The direction finding work vn board the
Majestic 18 glven preference over any-
other work of the Hadlo on that vessel. -

It was =tuted that the Radlo beacons
eatalillghed by the Lighthouse Bervice are
fonnd to be very valusble In navigatlon,
and muech more convenllent to use in Radio
bearings than ordinary communication
stations.

The Cunaml Line, which has not here-
tofore used this instrument, s now In-
stnlling direction finders on & number of

i

Ly

lanjisit

Ite vessols

How Lively Is Your “B” Battery?

THIS 1S NUMBER THREE OF A SERIES

Some people buy Eveready “B"™ Bat-
teries oftener than other people, This
is because each user has different tastes
and desires in radio receiving. Those
that demand rhaximum volume—and
to get it use many tubes, forcing them
to the limit with high voltages on the
plates—are eager and frequent buyers
of these batteries.

Others renew them less often. They
are the ones that are content with
smaller volume and employ fewer
tubes at lower plate voltages.
Furthermore, every radio user, regard-
less of the tubes he uses, has his own
ideas as to when it is time to strengthen
the signals with fresh “*B* Batteries.
Some will long enjoy concerts that
others would not consider loud enough.
Just what is “‘too weak' is purely a
matter of personal opinion.

These, then, are the things that de-
termine how long vou use your “B”
Batteries—

1. The number and kind of tubes
The more tubes you use and the
greater their power, the more current
flows from the "B ' Battery and the
shorter is its life.

The “"B'" Battery valtage. The
higher it is, the more current flows
from the battery.

The amount of negative grid bias
(''C" Battery voltage) on ampli-
fiers. The greater the bias, the
smaller the *'B'" Battery current.
The life put into the battery in
the first place by the manufac-
turer, and the freshness of the
batrery when vou buy it.

The signal strength you wish.
The smaller the volume of sound you
can enjoy, the longer vou can use
yvour ""B" Batteries,

The life of any “B' Batterv vou can
buy is affected by the above factors.
Subsequent advertisements will set
forth each l'actor in dct.n]

Eveready "B " B-It'lfl'ltl prrdumm,ur. There is
more life in them — they last longer! Blocks of
large cells, packed with energy, made expecially
for rddd;m use, drlwernﬁ::tfmh to your dealer, give
you F Mot power YOur money r you
can use loudly and » or softly -ndp:lu':-tr as
yvou wish— Evercady for ur;l-od'-

www americanradiohistorv com

‘the life of your radio”

The Mekal
Cane Ever-
eady "B

ttery, No.

. T
popular 274 -
velt Ever:
eady Battery
ina new, handsome, durable, waterproof metal
case, At all denlers, $3.00

Everendy "B"
Battery No.
767. Contains |
30 large size|
cells, aa used in
the popular
No. 766, Vaolt-
age, 45. Made
capecinlly for
scts using de-
tector and one or more stages of amplification.
The most economical *'B'" Battery where 45
vaolts are required. At sll dealers, §5.50.

Everesdy Radio Bat-

i tery No. 771. The
P Eveready “Three,"
] the ideal "'C™ Bat.
-] tery. Voltage, 43—
= three terminals  per-

mitting the use of 1%,
3. or 45 wvolts, The
correct use of this bat-
tery greatly prolongs
the life of the "B’ Battery. At all dealers,
/0 cents.

Marnufactured and grearanteed by

NATION/ \L CARBON COMPANY, Inc.
Long lsland City, N. X.

EVEREADY

Radio Batteries

~they last longer

Note; Thisa is Number 3 of a serios of
informative advertisements, printed to
enable users to know how to get the
moat out of ¢heir receivers and bat-
teriea. Ifyou have any battery problem,
write to G. C. Furness, Manager Radio
Diviaion, Nationa !l Carbon Company,
ino., Thompason Ave. & Orton 5t., Long
lsland City, N. Y. Write for special book-
lets on ""A,” "' B," and *"C"" Batterics.
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RADIO DIGEST — Illlustrated
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RAYMOND HITCHCOCK
LIKES GOING ON AIR

Raymond Hitchcock, the popular comedian, en-
e of his famous curtain speeches before the
jows visiting broadcasting atations and deliverin

microphone. His visits are usually unheralded,
as was the one to Station WGY, at which plant
the above picture was taken. He also spoke not
long ago from WEAF via the Capitol Theater,
New York

TRANS-ATLANTIC TESTS

(Continued from page 1)

radius to reach
broadeasts are
Faatern Stand-
ard Time. The tests will proceed all
week, with the American and English
statlons making thelir ‘tests on alternate
nights,

fective

transmitting
Europe.

“The™ Anierican

List of English Stations

The eight English stations taking part
in the tests are as follows:

Wave Watts Iin Call
IL=ngth Antenna Signal
London 389 1,600 2L
Birmingham ... 420 BOG 51T
Manchaster . 385 1,000 2ZXY*
Newcastle ..... 400 1,000 ENO
Fasgow . ... 416 1,000 E8C
Aberdeen .. _—— 1. 000
Bournemouth .. — 1,000 —
ardiff . ...ovnr0n 153 1,000e WA

A number of American Radiophans have
roported hearing English stations, par-
ticularly 2LO of London. but no accurate
record of Engllsh trans-Atlantic trans-
mission has been kept. It was the idea
of obtaining such a record that caused
the Nationnl Association of DBroadcanters
to plan the serles of tests that are haing
made this week,

Bight English Plants Linked

In the beglnning of each night's tests,
all eight English stations are to be linked
together to transmit the sime Program
gimultaneously. After an hour of the
gimultaneous program, It planned to
have each British plant transmit In turn,
glving its call signal and location. By
the end of the week It s believed that
the best received English broadcaster
will have besn picked, and that this sta-
tion ean attempt a two-way talk with the
American station which proves to be best
recelved in England during the tests

Qaturday night, December 1, has been
regerved for the two-way trana-Atlantic
broadcast attempt.

i=

Although at the time of going to press

the Hst of American broadcasters was in-
complete, the stations selected already by

the National Assoclation of Broadcasters

were: WJAZ, Zenlth-Edgewater Beach | 1, One yoar's subscription aad cholew of
Hotel, Chicago: WOC, Palmer School of | ﬁﬁﬂ x_ll:_-r;;uh:.l:m. “:ezl'\":.-l. (_;;r;g
B - ( L ! € PN ol
Chiropractic, Davenport, ln.: WLW, Crof- a | 2. One year's wubseription and cholow of
ley Manufacturing Company, Cincinnatl; 4 :::dmm:l“o Rend '}-u,, S
I MAC 3 - t or ) el ;
WNAC, The Bhepard ) :-nurmf. Boaton; 74 1. One years mbscription pay HARE s
WLAG, Cutting and Washington Radlo Volumes NL"" l. s
Minneapolis, Minn, | Be sure to write plainly your name and

Corporation,

Radlophans hearing English stations on
the nights of the tests are requested to

write to the Natlonal Associatlion of
Broadcasters, 1285 Broadway, New York
City. Full information as to the locnl

time the broadcast was heard, and a de-
geription of what was heard, ghould be
included in such letters.

A.S. C.A. P. LICENSED
PLANT SHUTS DOWN

Station WDT Goes Off Air When
Contract Between Supporting
Companies Ends

NEW YOREK —Statlon WDT, formerly
owned and operated by the Ship Owners'
Radio Service and the Premler Grand
Plano Corporation, recently closed down
and went off the alr with a sparkling clos-
ing program. The closing was a result of
the termination of the eontract of the two
companies financlng the profect, but pres-
ent plans contemplate WDT going on the
alr again soon,

The final numbers on the program wera
played by Vaughn Be Leath's Merry Mak-

erds Orchestra, and were "Goodbve, Good
Luck, and God Bless You," and "The End
of A& Perfect Day,”

Station WDT was one of the few sta-
tiona that ever bought a license to brond-
cast pongs the copyrights fors which are
controlled by American Soclety of
Composers, Authors and TPublishers,

- ==

New B. of S. Circular
WASHINGTON. D, " —The¢ Bureau of
Standards has prepared Letter Circular
No. 103, "Description of a Serles of Bingle

of inductance, and the colls are deslgned
the inductance range from 8 to
5,000 microhenriea,

Lo Ccover

REE

;YourChoice

g of one bound volume withr

O ors

each annual subscription

Greatest Collection of Radio
Information Ever Published
Reinartz Long Distznce Cirenit
itra- Aeinartr Circuil
laweiling "“Fllvwer’" Cirealt
Grimes “‘laverse Duplex' Gircult
Single Tube Reflax Cirewit
Armatreag “‘Super- Halerodyns™ Circait
Two, Three and Feur Tube Reflex
Circuits
A. B. C. Lessons for Radia Beginners
In wadditlon to thess feaiures thess
volumes contaln many instroctive ari-
oles, teveiving =t dlacTema, how o
make articles, new mpparnius. piciures
and  Iustratbons, boolkc-up dlagrams
broadeasting ststions, lechnical articles

aud book reviews

13 Numbers In
the Bound Vol -
ume; 52 Numbers in
Year's Subscription. Vaol-
umes 2, 3, £ and 5 Now Ready.
Your ctoice of ons Bound Volume Is fres

and pestpad with one year's sub-
wriptien er renswal.

This offer good only In the U. B and
jpursespiona. (me dollar additional for

Canhadlen or forvign coustries

Additional eplumes are 31.00 each. but
are unly asallable to snnual subsoribers
This o socount of our Hmited wupply

Ordecs for thesa Bound Volumes must be
mallsd os direct with full remittance. &
they ran unot be supplled m orders
through subsoription agenclas or news
el

Ramittance must be by check, money
order oF dmaf {Rtampa not acoepied, )

COUPON 121
Radie Oigest. 123 W. Madison, Chisage
CHECK OFFER DESIRED

address, piving clty aod siate.

L—-—n-—-—-—-——-

j maESE

S % \ SALE

Layver Inductance Colls Suitable for Radio
Frequency Standards.™ The sories con- |
gists of seveniesen colls havings a con- I
stant ratio between the successive values

Now They’re Renting Out
Sets by Day, Week, Month

New Wrinkle in Boston Is Scheme
to Promote Radio

BOSTON, MASSE.—A plan to increase
the popularity of Radio is being promoted
by an organization formed here. The
jdea i® to rent Radio sets to responsible

people. The imstalment plan of melling
Radio sets has placed many thousande of
the hlgher-priced sets In the homes,
especially of those who hadn't the In-
clination or the mechanieal ability to
build sets of their own. but the renting
organization confldently hopes o bring

Radlo to a far larger multitude, and be-

gldes o Increase the instalment sales.
The plan, in brief, s to rent by the

day, week, month or year u= may be de-

sired—a first-class Radic recelving set at
a nominal fgure, with service guaranteed,
The greater the distance the prospectiva
renter wishes to cover and the larger the
number of stations he wants to hear, the
higher will be the charge. In case of a
breakdown, whether from defecte In wir-
ing or accidental burning out of the tubes,
the company plans to make liberal nd-
justments, and expectz to win Its cus-
tomera" good wlill.

Hungarian Night at WLW

CINCINNATL—"Liliom” by Franz Mol-
nar has been made into a Radario by Fred
smith, director of Station WLW here,
from which studio it will be presented
lweember 6. The Radarians (WLW play-
ere) are under the direction of Helen
Schuster Martin and will be surrounded by
appropriate muslec by Kreisler. A new
number will be played by the Cincinnatl
Conservatory String Quartet.

oto

“Built First to Last™

.\-Tr'\R\'EL of mnnuf.iclur-
ing economy brings this
remarkable audic transformer

to you at n popular price,

Turn ratio is 3 te t. Gives
you ample volume and full, rich
tone. Finest of materials.
Coto quality throughout.

1f your Dealer cannot Supply you
write us giving his Name

COTO - COIL CO.

87 Willard Ave., Providence, R. L
BRANCHES
Lo Amgeles:
329 Umion Lsague Bullding
Minnsapolis: Geo. F. Barling,
708 Plymouth Bullding
Atimnta: C. P. Atkissom,
Atlanta Trust Ce. Bullding

IRRRRN

Coto Special Audio Frequency
Transformer

RIITIRTE RN RN

2°°

i
3
1N
N
\

Type 4500

USEEC) AL.\'\
| BULD FREQUENCY
LI e e

A UNIQUE method of tun-
ing radio frequency am-
plification is employed in the
Hazeltine Neutrodyne Receiv-
er. This not only prevents
tubes from oscillating, whis-
tling and howling, but the tun-
ing becomes so sharp that
when once a_station has been
tuned-in, and the position of
the numbers on the dial re-
corded, this identical position
will again tune-in that particu-
lar station.

Build a set where the numbers on
the dials have a real meaning—

NEUTRODYNE

$ 3 TUBF_60
228=

All merchandise
GUARANTEED
by us to be of
BEST QUALITY
All mail orders
shipped to you
PROMPTLY

With FREED-EISEMAN or FADA Licensed Parts

Complete parts for 3-tube set

consist of—

1 ™x21x /4 Drilled Formica Pansel

1 Howard Rheostat

3 4" Radion Dials

3 John Firth Bakelite Sockets

8 Binding Posts

3 I3 Plate Variable Condensers

1 Wave Control Neutroformer

2 Radio Fregquency Amplifying
Neutroformers

2 Grid Neutralizing Condensers

1 .00025 Micon Condenser

1 Marco Variable Grid Leak

! Base Board for mounting, 15 fest
tinned copper bus bar wire mnd
comapletes instructions for assem-

biing and wiring.

$ 5 TUBEZS
462

“The largest
Radio Store
in America"
509 S. State St.
Dept. RD-6
Chicago, Il
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RADIO DIGEST — Illustrated

U.S. RADIO REARS
TOWERS IN CHINA

$13,000,000 PLANTS TO LINK
NATIONS

Stations to Be Completed in Two Years;
Orient Welcomes Ameri-
. can Aid

NEW YORK.—FPrellminary construction
work on a group of Radio statlons In
China which will be the powerful
group in the world, has begun. il was an-
nounced recontly, coineldent with the de-
parture for (hina R. P. Schwerin,
president of the Federal Telegraph Com-
pany of Delaware,

The cast of the Chinese stations will be

most

of

$13.000,000, and the program calls for
their eompletlon within two years. The
gtintlons are to be spread over Hve prov-
inces, with the central station at Shang-
hal. This will be a 1.000-kilowatt sta-
tlon, with seven steel towers 1.000 freet
hlich They are the tallest structures
ever desipned, eclipsing In heleht the

Eiffel tower and the Woolwarth bullding.
Ehanghal to Frisco Link

The Shanchal station will engage in dl-
rect communication with the Radlo cor-
poration stations at Hawaill and San
Francisco, Shanghal will also operate a
dtation of lesser power for communleation
with sim!lar smaller statlons at Peking,
Canton and Harbin, The lesser statlons
will be used for Interprovinee communica-
tion.

Mr. Schwerin, before his departure, said
the Chiness welcomed America's partiel-
pation in providing a new and powerful
communication link, which, together with
the other high power Radlo clrecults op-
erating, will encircle the earth.

U. 8. Beats Other Countries

‘“These statlona mean that American
and Chinese business men may commaunl-
cate directly without having thelr mes-
sages pass through foreign hands™ sald
Mr, Schwerln. "It means that the Ameri-
ean people may gel truthful news about
China. The British, Japanese, and Danes
tried to obtain a monopoly of Radio In
China without success.™

The Shuangchos transmitting statiaon
at Peking, belonging to the Mitaul ¢om-
pany of Japan, Is the only large station

in China at present.

AIRWAVES FIND MAN
IN LESS THAN HOUR

Elyria, 0., Tourist, Wanted at
Home, Located in Georgia

CLEVELAND. — Thousands of fans
li=tening in on a recent Saturday mnight
were treated to o Dit of real drama. not
listed on the program of any station, an
absolttely unpremeditated bit of a thrill

WTAM, the recently opened broadcast-
ing station of the Wlllard Btorage Battery
Company here, was putting [ts usual pro-
gram on the alr when the announcer cut
in to tell the audience that he had been
asked to request that Radiophans In the
South wateh out for a business man of
Eilvria, Ohlo, who was touring the South
wilth hia famlily en route to Florida. The
IElyria man was wanted home Immedlately,
because of the sudden death of his father
WTAM further requested that BSration
WS at Atlanta repeat the announcement,
the tourlst was belleved to be some-
where in the state of Georgla., A descrip-
tion of the car and its license number was
glven,

Na =ooner had WTAM finished than WSB
cut tn with an acknowledgement of the
rece-ivt of the request and a promiase to
repent  the broadeast About forty-five

ns

APPRECIATE WEDDING BROADCAST

e, Ty

-

L NS S ——

r

SR

Thousands of letters, tslwm and postcards were received by Rev. F. N. McMillan of the First
alnut Hills, Cincinnati,

service broadcast by WLW, the Crosley Manufacturing Company, at
eed, vice-president of the Cincinnati Electrical Club, and
A. R. Plough, who formed the Radio committee of the celebration, are seen here sorting the missives

Presbyterian Church of
listened in to the weddin

the Fall Festival Rev. McMillan, Sam H

from Radlophans all over the country who had

minutes after the broadeasting of the orig-
Inal request by the Cleveland station, the
Atlanta Journal station again cut in with
the report that it had located the man
wanted, and that he was leaving for home
on the midnight train,

SHIPS WRECK EAST
- COAST BROADCASTS

Programs Are Blotted Out by Code
Messages on Same
Length

BRIDGEPORT, CONN.—Commerdcial
code stations, and more particuliavly ship
at seff, sending on the same wave length
coptinue to wreck broadceasting progroin
along the castern Soine nlghts pre
grams from New York stations are ruined
and parts of them entirely ohliternted 1)
New England. Badio Superigdsor Kolstey
says that Interference by commerclal e ods
than 1t 1z

coEl.

ls even worse in Witerbury
around Hoston, whole programs bein
klotted out on code MeFSARCs ON WiV

lengths of from 400 to 500 meters.

Deputy Inspector Butterworth found
slmilar conditiona in this ecity and New
Hiaven, while complaints have been pour-
ing In to Imspector Kolster's office in Bos-
ton from hundreds of fans around that
city. Detalléd reports have been filed with
Commlgsloner Carson at Washington, and
with them the strong recommendation that
all commercial codes ba immediately pro-
lithited on 4560 meters, The recommenda-
tions also suggest that every commercial
coastal station be immediately advised
that they must refuse (o accept any future
traffic from any ship at sea on that wave
length.

“Give” Plant to Villages

TARRYTOWN, N. Y —Statlon WRW
has recently Inaugurated & new feature of
giving the station every Friday evening to
the different villages and cltles In Wegt-
chenter couaty, Tha Community clubs,
Rotary and Llons ¢lubs, and schools of
these cltisra can then boost thelr com-
munity. The evenings will be called Peek-
skill nlzht, Yonkers night, Portchester
night, ete.

Radiotron
Uv-199

for detection
or ampiification

$0.50
ment.

This symbol

of guality

4 Yyour pro-
tection

Radiotron UV-199
A Small Tube That's a Big Performer

The new UV-199 is proving a mighty
popular member of the Radiotron family,
particularly for portable sets.

For quiet operation—great ruggedness—uniform op-
eration Radiotron UV.199 is unsurpassed. Each new
Radiotron has marked s big step in radio advance-
The R C A mark is the foundation of radic
growth—and your protection when you buy,
Radiotrons—and look for the mark.

Radio Corporation of America

Sales Dept., Suite joo2:

10 South LaSalle St.
Chicago, 1L

Radiotrons

AEG v & PAT OFF

Ask for

233 Broadway, New York

District Sales Offices:
433 California  St.,
San Francisco, Cal

Milwaukee Amateurs Meet

MILWAUIREE, WIS.—Delegates' reports
on the S¢cond National Amerlean HRadlo
Relay League Conventlon, held In Chicago,
were Lthe prinelpal fealure at the recent
season's opening meeting of the Milwaukee
Radio Amateurs’ Club, Ine. The officers
are K. T. Howell, president;: M F
Szukalski, Jr., vice president: C. 8. Pola-
check, secretary; E. W, Ruppenthal, treas-
trer: and L. 8. Hillegaz-Baird, busine ]
T!Il'lnl]j:l'r

WHITE SAYS HE WILL
INTRODUCE NEW BILL

ASHINGTON, D. C. (Special to

Hadlo Dlegest)—In an interviaw

with Representative White of
AMalne here receéntly, Mr., White, who
I8 known as the father of the Radio
Lill in the last Congress, sald that he
will introduce a new bill shortly after
Longreasd convenes on December 3. It
i# understood that he will introduce
the bill fostered by the Department of
Commerce and which s mueh simpler
In form than the bill which passed only
the House at the last session, Mr
White has already had a conference
with the heads of the department but
will have & further conférence Lefore
Congress convenes.

Broadcast Listeners’
Voices on Phone Wire

Fans, Praising WPAL Program,
Hear Own Words Reproduced

COLTMBUS. —In addition to the
lar program at Station WPAL., Superior
Radio and Telephone Eguipment Com-
pany here, a unlgque experiment was at-
tempted recently Heglinanlng promptly at
£ p, m., Central time, and continuing for
ten minutes, all telephone calls from lis-
teners commeniing on the music were put
directly on the ailr. thus enabling the
Radio sudlence to know first hand how
the program was belng recelved. The ex-
periment was performed successfully for
the firet tlme in Columbus, thirty-five
calls being broadcast during the ten-min-
ute period.

TeEU-

of the vario-
the same with the

Never load the primary
counpler without dolng
secondary.

Tube Efficiency Is Trebled

With Erla Synchronizing Transformers

Vacuum fubé doing
doubla duty as am-
plier of received
and raflesedr feur-
renis with Krlasyns
chromizing rodio
trandformer

Vacuum tubs acting fi |

as relay or single-
duty amplifier

Responsible

vital and far
Discordance

Perfect _synchronization of
received and reflexed r. f.
currents make Erla madio
transformers indispensable
in reflex work, ]E'ut. $5

canceling of

chronization

cessfully to
amplifiers of
quency and

Rectified radio  frequency
and reflexed audio frequen-
cy currenis are accurately
synchronized by Erla audio
transformers. List Price, $5

Bulletin No.

utmost gensitive-

Providin

ness with perfect stability,

he Erla fixed erystal rec-
:iﬁeﬂ in u:i;ucl;” nadﬂ.pk'd
for reflex work, List, $1

Dept. A

Jobbers—Unexampled sales
itien are creab
ria leadership in resesre
and manufactunng. Write lor

liberal terms and di 18

Vaecuum tube doing
traple duly as am-
plifier of rolered
audio g well asre-
evived and reflered
radio froguency
eurrents, with £

synchronizing rae-
dio end oudie

for the unduplicated efficiency o

Erla reflex circuits is a basic Erla discovery of

reaching importance.
and instability in reflex circuits, it

has been ascertained, are due directly to failure
of transformers properlytosynchronize received
and reflexed currents having the same phase
characteristics, in their simultaneous passage
through amplifying tubes.

Obviously, if the lag between such currents were
as much as 180°, the net result of their opposing
forces would be zero, resulting in an absolute

signal strength. Any intermediate

lag, on the other hand, results inevitably in the
generation of amplified distortion.

Erla scientists solved this problem by designing
radio and audio transformers of an entirely new
and special type, positively assuring perfect syn-

of received and reflexed radio fre-

quency, as well as rectified radio and reflexed
audio frequency currents.
This achievement, enabling vacuum tubes sue-

do triple duty, as simultaneous
radio frequency, reflexed radio fre-
reflexed audio frequency currents,

marks one of the most important advancements
of recent years,
For complete details, ask your dealer for Erla

14, describing and illustrating per-

fected Frla one, two and three-tube reflex cir-
cuits. Or write us, giving your dealer’s name.

Electrical Research Laboratories

2515 Michigan Ave., Chicago

== FERLA
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SIMPLEX HOOK-UP USING TWO VARIOMETERS

BINGLE WIRE
AER'AL

¥

FIXED
CONDENSER

I

&

VAR.GR\D LEAK
00028

—J-

VAR

FIXED
CONDENEER

IODMETER

PHONES
@[ 006 |3
_"k co:'::!?“"

YARIOMETER
ﬂHIOETA‘t |
vy
GROUND =3 :.tu.:. 1
——— B" BATTERY
ROUND
Groy - an"r"I'E
EREWITH I2 shown a diagram of a |U'se 45 volts or mwore with o hard tube. A vernler s necessary on both variome-
very good Radio receiving hook-up, |UV-18% tubes may be used in this circult. |eters. 1 have beeon asked several timea
which vonsiats of two variometers, Employing two stages of amplification | for this hook-up by Hadlophans who have
one  variable grid leak, two .0002Z5-mfd. |in thig <lrcull, you can lay the phones | heard this clrcuit work The funeg to
condensers (fixed), one .06 mfd. con- |down on the table and hear statlons at {whom [ have glven It are very much
denser, one rheostat (8-ohm)} and one & dstance of 700 miles 20 feer away from [satistied with the results they are getting
socket. (e phones. 1 have worked l.os Angeles about avery
The tube used may be elither hard or Thia hook-up is especlally good for the |night for the last month or so. and aleo
soft. If n soft tube 8 used, o 23 %-volt | person who s without & variocoupler and | =iations In thirty-one states with this
B bittery will work sufficiently well. | has two variometers that are not In use, cireuit.—Pau! Ransom, Tonkawa, Okla

switch simply
meter when ni
adjusiment

short-cireults the
it wanted, so a2s o
the multiplier

Headset with Voltmeter l{.Th
Makes B Battery Test =

tadiophans have an A battery r
want to test the il-|

Many
voltmeter and often
baillery voltage.

Al a8y wWay
a multiplier. Conngct the
gerlea with the wvoltmeter and apply
to the A battery to get the multiplying
value af the headser, which will ordinarily
be about three. This will make a wvolt-
meter graduated to 10 volts read to thirty.

I have a 10-volt volitmeter mounted on |
an empty clgar box with a Reslst-o- meter
and a gingle-pole knife switch. By viry-
ing the Resist-o-meter 1 can make the
multiplier almost anything desired up to

headsetl as |
hendset in |

Is to use the

==

B BATTERY

| which has been made md which it is de-
gired to retaln.—H. Letord, El Paso, Tex.

For each step of amplife ut!mn an am-
plifving tube. tran=former. rheostat and a
sochel are regulred.

m RADIO FANS

Tune in on station
W E A F (New York)

every Thursday at 8,50 P. M. and listen

| thexe Inslrunientis

Fixed COndensers
A oNixed cuniler r s 1T il The
important parts of a i;.r.l‘lhl B,

=T
Sometimes
thalt Keael o high
viltage B battery rrom pasging s current
tly through the head phones and the
rest of the olreull.  An opérdator cannot be
too careful about thia part of the set, and
If paper copdensers are used, they should
bhe watched closely to see thnt they do not
get damaged,

wi'e aull

lire

FLEWELLING ANSWERS
By E. T. Flowelling _______J
(Editor § Note—This department is written
by Mr. Fivweclling, the inventor of the famous
anper cirenlt. From the questions sent Rim
vach week care of Radio !liyi‘sf, he pl'q.k! the
one consbdered most dnformative for all and
answers it tw this column. )

Best Form of Flewelling Circuit
{Submitted by L, 8., Dallas, Ter.)

Question. Ax T have been a constant reader
of the Hgdlo Digest [or over a yvar and have
not missed a slngle copy since the Flewefing
clecult appeared, | am naturally o very en
thuslastle booster, and would like to adk A
few quertlons through the Question and An-
awer column

nn the Flewelling prioelple, Le, the -
mfd. fixed condenser In the Alament lend and

the specinl pilate fead be applied, with the
e results as when using movable tiekler
coll, to the mininrure regenerative set by Mr,
Roslyn V. Russ«ll, which appeared in the June
23 fwene (1022 of the Hadle Digest using
only one ntnl the same coll, providing the

clreuit was anoddined to that of the Flewelling ¥

Anawer. 1t conld be done, tmt I feel that
voor adjustomenrs would be so eritieal that
you would uot have much success with It

{Continued on page 14)

——Improved

Ground Clamp

Equipped with Fahnestock
Patent Wire Connectors

Easily Attached
No Soldering. For Radio Use Only

At Your Dealers

Fahnestock Electric Co.
r Long Island City, N. Y.

Super
Flewelling Circuit Complete

to a story or article selected from

HEARST’S

RADIO “B” BATTERY

DIRECT Grestest ysdio B battery on marker.  Absolutely INTERNATIONAL
Iresh, lull voltage, seumless celly, noiseless—will being|
In Conceris LOUDER and STRONOER| Bullt cor- | Tuls ln coe of |h-r most pnpulnr werkly features
FA rectly—iull muaiber of voltage tape—- {1l work any tube "on the air"
TOYOU  or joud speaker, Realservice QUARANTEED. Sokt
dlrect from on e bictorhes to you a1 | s est prives. Shipped] |
m prepalil 1o your does. nar:lu InH.A.El- Sl mamey |
PREPAID order, check or pay C. Q. D. Order By Nomber | l
g B2 varlahle—re — Writs for Free Copy of Lhe Latest Rudio Roprint
i = e wulerly $3.5—2ur prica “':" Ml ¥ 1t contains a complete story from Hearst's
No, $22A—22)4 volt variable—regulariy §3.¢ i "i’“ International Mugazine Adidress . Hadlo Editor
N, 7 45A—4S volt—3 mpr—regularly § ous price B [{| Hearst's International Magazine, 110 Vieat d4nth
AYRES BATTERY CORPORATION,  Cincinaatt, Oh Steest, New York City.

TRIGGER OF NEW YORK RADIO|

EVERYTHING SOLD ON MONEY-BACK GUARAN-
TEE. WE HANDLE NO BOOTLEG MERCHANDISE.

i y
COCKADAY | |ERLA REF)EX CUCKAIéAY LOUD SPEAKER
1 TUB 4
CO":"::‘TE;TE 3 TUBE Unassembled Bristol ......20.00
GUARANTEED BEST OF $32.50 18.00
PARTS INCLUDE ok ilp Lo
$12.50 CABINET 30 00
ASSEMBLED $45.00 ASSEMBLED Magnavex ..30.
$17.50 ASSEMBLED $42.50 Mercury .... 6.00
DISTANCE Musd
Add $1.50 to i usle
ecach for Cabinet 567.50 SE:EE%"‘\"%TY Master . 26.00
Intoor Aerdal . ....oicoanmessaaanaianiiin 5175 | Paldwin's  Orniginal $8.50 ]
Hydrametsr ey v 50 | Jeflerson Trauslormer 273
Volimetor, 50 \;tl.: 1.65 | Amertran Transformer 5.50
Froaliman ‘url.bh:‘ (] rrl‘-.l l:nl LA L a G 4.;3 ":a:‘;:w TT;nllmlnmm , . ;;;
sl o ST R 3 £ e 575

Wo carry a complets llne—Ifrom screws to sols.

You can purchase with sn absolute gusrantes. We carry ne factory seconds or salvage merchandise.
shipped Immediately. Please be sure to inciude postage on orders wnder §10.00,

TRIGGER OF NEW YORK

168 EAST 59TH STREET, NEAR THIRD AVENUE, NEW YORK CITY

WWW american

Laitmt Our
s T Yrics
Te ? Haddons Pabel, cunuscnnrnnony §L1> 5§ W
3 Plate Var Codenssn 100 .50
5000 Ml Cotidensers............ .00 200
C. R L Var Orid Lemk.......... L83 1.30
Two Coll Wonercomb mownt mdfast-
able with knobs. ........ 00000, . 400 5%
60 Tum Honeyoomb Coll,,...cc.... 154 1.00
73 Turn Honeyeomb Cofl., ........ LB 1.00
| Muounibed |
| Ons tube soeckor B = e 1,00 .40
Klosner vertle’ rheastal with dial 1.80 1.00
[ One thres Inch Dial,.... 1.00 25
(Taper Knob)
% Blmdling Posts 53 B A0
Haseboard for Huunljﬂ‘ i 15 AD
Complete Instructions !ur immbb‘
| and Wirdng .. .. .... ii..essas .50 50
Heguler Price g6

OUR PRICE $]1320

ALl Lhe pecesedry sTewg,
e Inclioded in the above prices
il iha adverilssd Ml prices

rinls and miswllanesous wuall parts which wre
Any part lh ellher of

Values

. . .
Reinartz Circuit Complete
Ldat O
Frice Prioe
Geauine Melnartz Coil endorsed by
Johm L. Relpartz and bearing his ~———
signature. The only penuine ool
for this cirsult en the markat. Al
are mitations. ........... 150 § 200
One Txlfxd Radton Panel......... L33 1.00
Nathoaal Jite Booket...,..... L.00 A0
Klusher Vernler Hheostat with dial. .50 1.00
Twii 23 Plate seriable m..lnuwrg
at BLLO each. . ..., ., 4.00 3.00
Switeti Poltts amd Nuta A0 AD
Hix Switclm Stop Polnis l.r:ul {\ui; A0 20
Frealiman Grid lLeakh snd Condenser 1.00 L]
Beoveni Binding Posta, .., ..., .To 33
2 fL Tinned HBuw Bar, i i 30 30
) fwitch Levwrs with knobs. .75 33
i Bapeboard for mounting....... g8 40
me Fixed IPhone Condenser. .. A0 25
One Bingle Jack. .. ...........,... 100 .28
Blue Printe with ecomplets [netruc-
tlond for assambly and meounting i 50
Regqular Price . . §19 4%

necessiry Lo comiblete the sel
thisa cireulls ey be purchased independently

All fi § Tube Se - 3 TUB
plete (Ganuine Fada Pasts). .. $90:15| au puda. . ESET ..... $32.00
Solid Mahogany Cabinet. $8.75 Extra Cahinet, $5.00

COCKADAY

\ FADA NEUTRODYNE
I
|

LOUD SPEAKERS

List Friu. Our Pries $70.00 Musle Master ........,.c00cpia0onee
$161.00 Western Electrio 10-A ... ........ $125.75 25,00 Atlas Amplitaas . ....
55.00 Western Eleotric 10-D 44,00 253.00 Trinity Type A-l..... Paadaw
[ #0.00 Magnsveox Type R-3 §1.00 | 22.50 Belcants . T
315.00 Magnavox Typs R-2 20.30 28.50 Dictegrand
List Our ]
,sr_} "o FEDERTI-_IONES ] CONDENSE.RS ks
___________ ! $1.60 3 PLATE VERNIER.... ............ § .00
S muanags e 't BN VR
= v . .75
B.00 NAK GERMAN . . BT | ;:E 3} gt:¥E FLAIN 150
Lint Our : 4 L FLAIN - 1.
Price TUBﬁ PrI:Nf |
FER T W B
| . . 93
RIS GumsINGUAN C .. 5. AUDIO TRANSFORMERS
.60 CUNNINGHAM C. 301-A 5.75 List Our
6.50 RADIOTRON W._. D. 11 5.75 | Price Price
8.50 CUNNINGHAM C. 1 . 573 | M50 ALL AMERICAN, 3 ts | Ratia Lo §1.95
6.50 RADIOTRON W. D. 12 8.73 4.75 ALL AMERICAMN, 5 1o | Hatio......, 410
6.50 CUNNINGHAM C. 2. . 3.78 475 ALL AMERICAN, 10 te | Ralle, d. 1
5.50 RADIOTRON U. V. 199 575 | 7.00 AMERTRAN 5 . 5.58
B.50 CUNNINGHAM C 5.75 7.00 FEDERAL No. 83 . B.55
ALL Mail Orders Shipped Promptly Send Money Order, including Postage

radiohistorv com

Write for Our Cotalogua B
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Further Details of the Famous Miloplex Hook-Up

Part IX—The Improvement on the King Disclosed
Bv the Mystery Man

OW let ma Intreduce the man who sfondenser number 1 chokes out all of | Good, neutralizing condensers are now "Owing to lack of time, at the present,
h made the King better. those frequent mutterings, and  falnt [on the market, but }!r. Wesat bullt his own, |1 have been unable to put the King to any
Twelve years ago, Clarence L |whistles caused by single circult set radl- and If vou wisH Lo do the same here I8 the | greal lests, However, 1 have received

West, of Stapleton, N. Y., told Uncle Sam |ating energy, Though it would seem that | way he did it Lt h l"hll'l.'uj:o stitions, Schenectady, Dav-
that Radio would be a howling fallure | thia condenser only adds capaclty to the He gelected a plece of stralght bus by |enport, Plttshurgh and Montreal, out of

unless they gave him a commercial license, | grld condenser, thig ig not ko, because IU[wire, 3 Inches long exclusiys of amount |!he loud speiker in Immense volume. The

and Sam belng mindful of the exigencies |18 coupled to the aerial at a peint close |yeed ss terminal. Over this a glass tube, spark from .«5.11-3. amateurs, ete., are abso
6 Inches long, and a close Nt, was slipped. |[utely tunable,

dinmeter. Over the gluss tube a 3 inch (still v s sort of nip and uek between |

it forme a gradual capacity., (Ses Flgurs | tube,
) | (TO BE CONTINUELD.)
While on the subject of neutralizing |
capacities, somebody should ger busy and
explain to us thousands of Tans Just what
neutenlizitig means.  This 1 Know: The
prineiple Involved s identical with that
governing the Wheatstones bridge
And now that vou are golng o do some
neutralizing, don’t forged that the bilie-

Thix tube should not be over Y Inch in You know while hundredsz like the King,

1

fong brass tube was foted 2o that o 8ld [wnd the Wizard Miloplex.
camlly The whole was mounled o n AMust avervone lked 1ta bearcat volume,
| _Noa base of hard rubber (or any other good | slmplleliy, and DX work, so here’s a prom-
e insulating material would do). It should | 1&g Tn December 1’11 slip you a circuit
UM 200 AFT UN. 201 AFT UV 201 be horne in mind that the smaller the | that in application I8 somewhat unusual,

tubes the better. A voernler condenser | Tt will be mors easy to build than the
af the single type will not ansgwer the | Wigard: It will DX around the country
purpose of these condensers, even thowegh [and put lecal on a loud speaker on one

Eest factor In the whole operation of
B BRATTERY the cironit 1= the vartable grid leaks On
—-§___ thilg Mr, West and 1 awree that it Is the
one final stunt for bringlng (o real DX, e
Figure 1—Hook-up showing Mr. West's improvement on the King Miloplex circuit Hays
of the situation forthwith signed. scaled |[to the plate. If moved to another point
and deliversd =ald insurance for its fu- | (say, the coll starting point) not much AS
ture activities, difference would be notleded Thoese twa AT L T!
One day 4 new Radio clreult wrapped up |fondensers have to date Déen shifted Lo b
in o Digest found Its wayv to Ll It war |[every place posaible, and they now boe- GREENBACK b
the Miloplex, and two weeks later 1o the |[iong where they are shown (see Figure 1) FIXED b
day in came a letter from Mr. West tell- |[Condenser number 2 should be connected DmCI‘OR ¥ 0
ing me in plain English that after trying |[to the fixed plates of the rotor variable™ .
out the clreudlit he had not much falth in Q: tll"."'"‘ '"11'“11';1"'“ 2 { . .
it. Later on, however, he Informed me attin l:.|'1‘.Jerh'.nl:lll "t ; ! LOUd Speakmg Unlt
he had developod a decided Improvement ool Improvemesnt o market R
In the Klng—one 1 realize each of Vi - ) LT ;m‘:";:!;ﬂﬂlff';ﬁm.— : “Takes lhﬂ Rattle Ol.lt of Rl(llﬂ r
will want to try, and one you will enjoy _ : ever crystal .l:-tmnf is pari 00
very mueh. It'a up to me to glve you ¥ BRASS TUBE 3'LONG 3 RS 10920
- - - _ i n ar to th
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Story of “Rigoletto” on k:_?;:l;iﬂ:'l:?:rfld’d:r:
KYW Saturday

prano, will be In re-
I‘_\u.i‘.],\'l-: yoit are back in Mantun

cital from Station
WFAA an the eve-
ning of November 77,
during the sixteenth  century She is s popular Dal-
and listén ta the pathetie story Ins  musical enter-
of o hunchbaek Joster, Higoletio, tainer
J who nlds his master, the Duke of
Mantoa, a Don Juan of wickednrss,
in his love afMalrs. Although this
ugly hunchback has carefully hid-
den away his beautiful daughter
Gilda, the Duoke has already Leen
following her. Delleving ber to be
the mistress of Rigoletto, the
Duke's courtiers kidonp Gilda and
trick Rigoletta inte helping them,
This ends the frst act
ACT TI

When Rigoletto tries to save hils
daughter, the courtlers bar the door
and make wport of him, even when
he tells them Gllda s Lls dauvghter,
At Jast the door opons and Gllda
comes out. Rigoletto comfarts bis
ruined child and vows vengeanee.

Acr 1

Thé last act takes place around
and ipn the rulned inn of Spara-
focile, the ns=assin, whom Rigoletto

Left and i

hanw hirvd to kil the Duke, Gllda character®—
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% Bov. B R Riown, minlster: §20-1100 p. m,. Pro- or Davis Bellovue Htratford Orehestia: 00, Plane | KBD, St Louis, Me. (Central, $48), 890 p. m., Mis- | @ 6on  hecttl
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HOOK-UP FOR REGENERATIVE SET

1+

ALR/AL ] MEG
0005 1L
= "

BBATT.

o i
VARIOMETER

—]i s

ABATT

= GROUND

fans have been using a

OW many
standard regenerative set, of the
old variccoupler and twosvariometer

kind? Perhaps your sel also used -a 0005-
mid. variable condenser. If so, you're all
set to try out the Green circult. Here it

is as R.D.-104.

Mr. Myron P, Green, of 15 Malden Lane,
New York City, developed this clreult and
is glad to pass it on to any fans that want

R.D-105

You will pnotlee that the secondary elr-
cuit is grounded, The antenna clrcuit
runs through the rotor of the variocoupler
and then to the negative flament terminal
of the tube, This antenna circult Is tuned
Ly meuns of the variable condenser and
the varlometer. The secondary tuned
through the tupped switches on the stator
winding of the varlocoupler. The plate
variometer tunes and controls regenera-

Ix

tnlr,nakh :!L “;B {_l t‘!:itlt ]"'lr]::r:gl?:“nm: e | elon in the plate cliroult. All condenser
CE‘T‘;.:; En:-ual:l ::H]‘:'r:::.:na‘:t ].'_sm.”;-." as Mrp, | capuacities are Indleated in the diagram.
Green submitted it to u#, 8o there (s no | The balance of the apparatus should be of
reason why you should not duplicate hls | Eood standard quality stock. no apeclal
unusual reception record. iypes being required.

MutuaI Conductance “mutual conductance” expresses the ams-

Thé mutual conductance of the vacuum
tube s a factor hat expriss: Vers: pc-
curately lis efMiclency as an amplitier. The
unit of gonductance ts the mho. This unit
Is to Ilarge for convenlent use In connec-
tion with vacuum tubes, so the term wmi-
cromho {8 generally used

One million micromhos equal one mho.
The mutual conductance In micromhos of
any of the various vacuum tubes I8 ex-
pressed by the formula:

Mutual conductance

Amplification constant x 1,

ApaRid qnghidy

Plate Impedanca
By thie it Is casy that

YOU
DON'T
NEED

’PUBE%

!rmdlxtnt dﬁﬂ.

CR TAL SET will bring

my Ilm PEOPLE USIN
MY METHOD! hear s clearly from
l.tl.ﬁuub 400 :'0 l“ AWA . No
tubes, Lt ¥ apparatus re-
. -t {'HAN A DOLLAR

the term

Lo See

It utL
?:M “{" :Rut EVERYTHING
C m..\' EXPLAINED in my ¢

ghted
instructions gelling for $1.08, SATISFAC-
TION GUARANTEED. Picture of my set
and circular matter FREE, WRITE ME

TODAY. | EON LAMBERT

501 South Volutsia Wichita, Kansas

plification of the electrical energy actunlly
used to produce the signal. If a tube has
w low amplification constant and relatively
high mutual econductance it will give a
greater volume of amplification than a tube
having a conslderably higher amplification
constant and a low salue of mutual con-
ductance.

In connecting up the loose coupler, bear |
In mind there la no electyical connection
hetween the primary and secondary coils

What About It?

Isn’t it about time to stop experimentin
with maultiple control circuits and l\u:li
one that, combining ease of assembly and
operation, loudness, clarity and selectivity
of signals. as well as beautiful appearance.
is excelled by nonef

THE ELGIN
SUPER-REINARTZ

RADIO RECEIVING SET

Embodies all the advantages of the well
known Elgin Reinartz (the set which was
largely responsible for the popularity of
this wonderiul circuit) and many mgm
It is much louder, more sclective, requires
no storage battery, and capn bhe used wit
excellent results on a short or loop aeria

It hias hmuﬁhl in California stations two

thousand mi from Elgin, clearly and
without interference on a loud apeaker
with only one tube, and that while our
powerful Jocal station was broadeasting
three miles away.
‘nlllsl you ask for moare?

'rite for circular giving one, two and
three bulh hook- l1]"|-|. of this remarkable
circuit. IT IS FREE

ELGIN RADIO SUPPLY CO.
207 East Chicago Strest ELGIN, ILLINODIS

=

}—.__—|

=

=

= the Atlas re-Production.

= impossible by the mnr\i;l-
= ous patented “double dia-

|l' L

phragm.”

i

Every voice inflection faithfully reborn in

> L Ask your dealer
B, for a demonstration.
; Write for Booklet “R.”

What have you -ccom‘rllshed ‘I:j:ht g:.uur Atlas Amplitone 7
us A Mt At

Distortion made

'25

AT |..“.]! (L

FLEWELLING Q & A

(Continued from page 10)
The elrcuit wonld probably tend to run away,
of in other words, be entirely beyond your
control,

Question. Wil a C-200 or a UV-108 give
as good results as the WID-11 tube on the
Flewelling circuit?

Anmicer. Yes, If the 109 tube Is used with-
out a detector in a regular 199 socket, it is
really preferable te the WD-11 tube and Its
use ennbles one to bulld n very compact Httle
set, ‘The writer has had the pleasure of see-
ing several very soccessful minlature sets
using this tube.

Queation,. Can the Flewelllng principle be
appllcd to the Ultrn-Audlon Circalt provided
the loslde hall of the spller-web coll Isn used
aw a fOxed tickler coll and the outslde half
(30 turus) a8 a aning coil. 1T so, would a
few taps on the fixed tickler coll ald in tun-
ing or help a set to oscillate?

Ansicer. 1 belleve that you will find this
combioation quite lmposaibie ;. thers are too
many factors entering fonto it to make it prac
tleal Iucidentnlly, it #ecms that where so
many diferent combluntions have been trisd,
It would be n gowd idea to recommend to you
that you might tind the stralght Flewelling
super-circult as shuwn about the best
form of this clrenli

Lo e

Things That Cause Trouble

With 80 many constantly
In and around a Radio set, It Is amazing
thit more trouble {8 not traced to them
immedintely. There 15 the A battery,
which tapers off as 1t I8 used; there |ls the
detector tube, that gradually loses
sonsitivencss; there Is the outside grid
leak., that 8 changed by atmospheriec con-
dittons, and finally there nre the four con-
tact prongs on the vacouum tube, that at-

varying ltems

114 ]

tract dust and dirt and are continually
subjected 1o corroslon.
When an A battery reaches a certaln

point In ts discharge, (ts deterloration ns
a suitable source s rapid  Thus a battery

which gave full satisfaction last night
may be an absolute fallure after half an
lhour's use tonlght Yot the tube seeinsg Lo
be lighted as brilllanciy

LOUDESTAND MOST POWERFUL RADIO CRYSTAL

DX-ALENA, the Sensational, Synthetic,
Guaranteed Radio Crystal. Each stal
tested on Broadcasting 50 miles distant. Fifty
cents posipald. Dealers should get our at-
tractive proposition.

EVERETT RADIO COMPANY

DISTRIBUTORS
5207 Dorchestor Avenue CHICAGD

B battories deteriorate less rapidiy, and
the operator is not fully cognizant of the
rondition until he suddenly realizes that
he I8 not getting the distance from hils
sct that he used to got.

Amplifier tubes become soft with use,
This means that they lose their original
vacuum and as such become less effective
s amplifiers. Detectors that are already
aoft absorb air and lose their natural sen-
sitiveness. But these changes come about
gradually,

The four contact prongs on the base of
the vacuum tube should be brushed occa-
sionally with fine sandpaper. The same
effect ean be produced by twisting the
sockets while they are in position. This
movement sweeps the prongs back and
forth on the spring clips and wears away
the corrosive film,

A long aerial, clear of everything, will
plek up more energy, but almost anyv kind
of outdoor aerial will bring in nearby
signais.

POST CARDS
A neutly printed post card for acknowledgment
to broadcasting stations your reception of their
e El[\‘ rl 1intnents dozen, 25 cents, postpaid,
v J. Spangler, ]',HLEIITI. lrul

order,
o, 875,
Governiment postals,

Radio Call Cards printed 10
hlack prnting, 10, $1.75;

Color -'_'Ll.'lll.j.?r-\-L J5¢ extra.

Ic extra each card. Letterheads, f,"'-.':"-_‘-,. anid en-
ltlullrg, 10 ecach, $225: 20 each, $.50. ARRL
emblem used on clrds or stationery il requested,
Send today Departiment 8 C. Radia Printera,

Mendon a, Hlinois,

Red  eall,
prepaid.

Fifty sssorted flathead solid brass machine
nerews, niiks, wanhers, copper lugs, ¢ lp,,ht
initialed banding posts, ser, 60 T'welve nickeled
hinding pasts, 5k All three items,  S1.50.
RADIO LIST for stamp.  All prepaid. Stamps
accepted. Kladag Radio Laboratories, Kent, .

Make $120 Weekly in Spare Time—Sell what
the public “4!4's—~ll myg distance radio receiving
sets. Two sales weckly pays $120 profit. No
big investment, no canvassing, Sharpe of Culo-
rado made $955 in one month. Represcntatives
wanted at once, This plan is sweeping the coun-
try—write today, giving name of your county
Ozarka, 87 Washingtim Bivd., Chicago.

GENUINE EDISON ELEMENTS (new) for
making “B'" Batteries, obtained from U. 8§
Government, A positive and negative clement—
Gc: glass tube—3e: all other parts at reasonahle
i Pastage. etc.. ¥ extra per order. Free
mstructions. TODD ELECTRIC COMPANY,
109 West Zrd Strect, New York

PATENT ATTORNEYS

PATENTS. Booklet free. Highest references.
Best results.  WATSON E. CO EMAN Patent
Lawyer, 644 G Street, Washington,

prices,

WILLARD RADIO

—WILLARD—

291 BROADWAY,
New York City

“THE BEST FOR LESS "

COMPANY

2 honeycomb colls
leak, 1 Z3-plata .
¥ binding

0053 MFIX. wvarinhle
20 feel bus bar wire,

condenaer, 1
1 3"

FLEWELLING CIRCUIT

EVERY PART COMPLETE
1 2-coll mounting, 2 coll plugs, 3

dlal and 1 high grads pans! ALBREADY
DRILLEID na per DMagram 16 Book¥et of lnstroction sent free
Two-Sage Audie Frequency Amplifier—Parts complels in nrry d-tul for this Clreult—$11.00
Specify type of tubes you Intend using

006 condetsers, 1 wariable grid leak. 1 grid

YVernior rhemstat, 1 iube sockel, él
.

muie, 8 Hiding (osis,
23 fert bus bar wire,
and

24" dlala. 1 variabic grid loak,
1 high-grads pane] ALREADY
complets Instructlond. .. ... ... veiinononrses

Twa-Stage Audie Frequency Amplli‘l-r—?-rh €0

Filament Rheesint, & ohm.. &5
CONDENSERS Fllamant Rheostat, 20 shm. ., B
5 Plate Variable; wvalee, $1.73 R | Filament Rhesstat, 50 ohm. : 50 J
i1 Piate Variable: value, §2.50.... ....... 1.20 With 2* Dial, 15¢ extra.
I3 Plate Variable: walue S2.50.... ...... 1.29
I7 Plale Variable; vatus, 33,3 ... ......... 1.3%
23 Piate Variable: value, $3.50 1.33 EQUENCY TRANSFORMER—
43 Plate Variable: value. $4.50. ... ___:_.p_s QE“D'!:JMWWQ““ with W. D. 11 sz 75
I3 Plate VERMNIER: valus, $550.......... .%3.7% Tubes, list, $4.50; price..........c.000 sl
23 Piats VERNIER: wvalue, $8.00.... .. 1.00] =
43 Plate VERNIER: walue, $8.30.,., 4.25 BALL BEARING INDUBTANGE SW!TCH—
- R valus, 75¢; mpecial.. cenvesd BB
oneyeom wlls, tarns motunled . .8 05 ;m .
Honeycomb Colls, 75 turns mnunlni, 1,00 \r“rmfl?%:,iTs':md;:'udg h:;:h'i “ﬁ- A0
Dile Cof Jfeti > A3 ekyan snECiaU b o o sk
Reinartz Coils, increased wave-lengih win; $9.00 value; feduced to =g
anid mounting ... ............, 1.95 Vernier Dial Adjuster. List, 3be: “*“\ 25
i lT EVERY PART
REINARTZ CIRCU COMPLETE
1 Refuartz wound coll. 1 tube socket, 1 rheostat, 1 S3-piate 0005 MFD. varfable condenser, 1 13-plais
00025 MFD, varlable condenser, 8 Inductance switches, 93 awilch polnts and puts, 8 switch sops and

Specity type of tubes you Intend wuving

1 002 MFD, phons cobdenses,
DRILLED AS PER DIAGRAM

$10.95

mplm In wvery detali for this Circuit—311.00

BEST QUALITY JACKS. Single Circuit
value, 65¢: special at i i 5
Double Girouit: valus, 80¢; special at

MULTIPLE POINT INDUCTANCE SWITCH

with Knob and Dial (15 S\tltrh Points) 8125

LIGHTNING A lHIIEST[HS Appreved hy -
derwriters ]

30
A5

THREE-INCH DIALS — Upbrsakabls — hast
reaisting compositian—high finish; spesial. 30

TWO-INCH DIALS—Same design—ior rhee-

stats and petentiometer; specinl al........ $.25
TELEPHONE PLUGS | e s ciassiieees o
FRESHMAN VARIABL RESISTANCE

LEAK und MICA COND Nﬂl’ﬂ Combinsd -]

By building & et
money. And besides,
hard.

A Fadie Set lor Christmai—what other gift can
offer aven hall the snjoymenl and lasting pleasure?
yoursell you wave
it's lots of fum and mot m bit
Our servics department will be glad to give
you aay informatien you beed,

cansidorable

Just drop us 8 line.

advertised
and by

Every article
e manyfactares

orders of $5.00 or over
River, Sewd cash, check
Iutely no poods semt C. O,

immedigiely—ivansporiation

above s guaranteed by
us—Mail orders flled
PREPAID on ail

gant of the Misnssippi
or momey order—abso

D.
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Simple Explanation of Radio for Everybody

E following article Is the tenth ol a
scries for Radic beginners, written by
Marvin W. Thompson, well knewn in air-
phone circles for his understandable style of
approaching his subject, and his ability as a
Radio engineer. Mr. Thompson is now an
associate editor on the staff of Radio Digest.
A preliminary outline of the Chapters to
follow ia:

Chapter VI—Vacuum Tubes.
Chapter VII—Antennas and Grounds,
Chapter V1III—Regeneration.

Chapter IX—Audlo Frequency Ampli-
fication.

Chapter X—Loud Speakers.

E MUST go back to 15883 for the
beginning of the history of the
vacuum tube, It was then Edlson

was experimenting with hl= earbon lamp,

the forerunnér of the powerful yet eco-
nomleal lamps of today For it was
BEdlson who first discovered the basic
phenomaenon of vacuum tubes. It was=
while developing the electrie lamp that
Edison tried, among many others, an ex-
periment that produced whiat was Jater
valled the "Edlson efMect.” Within the
bhilbh of one of hizg lamps, and clore 10
the Nlament already inserted, he motunted
a #mall plate of metal with wire leading
out for connection. To this he connected
one salde of a delleate galvanometer., an
instrument which (ndleates the flow of
Infinitesimal currents, and the other side
of the galvanometer he connected to the
filament. (See Figure 14,1}

Figure 44—Arrangement by which the so-called

effect” waa discovered. Arrows betwoen

filament and plate Indicate direction of flow of
the current

b patson Effect
He then turned on the current to the
filament npnd It beeame Incandescent w8
usunl, but when he looked sl the Indicate

Chapter VI, Part
By M. W.

ing needie of the palvanometer he found
that It was far out of It8 neutral position.
A current was flowing in the clireult com-
posed of plate, galvonometer and fla-
and 1t o must be streaming across
the guap between Nlament and illillr'. The
diredtion in which the galvanometer
peedle had swung indleated that the cur-
rent was lowing rrom the filament to the
plate Fdison, béelng heart and soul in
the developrment his lwmp, made no ef-
fort to explore naew fiehdl very far,
hut he bl prove that the currénts always
Jumped from the hot Alament to the cool
plate and that he could never make it
Aow the other way,

It was Slr Willlem Preece, noted
English phy=icist and delver into Radio
sclence, that gave this phenomenon the
name Edison ¢fect. For wover twenly
years this phenomenon bafMed the lead-
ing =cientlsts In all countries; The
planation evaded them simply because
they had not a sufficient knowledge of the
nature of electricity. It was not until
Sir J. J. Thomson the waorld the
stirtling results of his research waork,
und the conclusions and theories he had
evalyved therefrom, that It was poaslble Lo
explain exactly why the current flowed in
one direction—rom tflament to plate but
never hack Thom=on told the world
that electrieity = & matter of flowing
‘electrong” and that electrons are in-
noltesimal partieles of nepgative dlec-
trlcity They are always negative, never
positive. Flectrons. are manifest. only
when a body Is In an abpnormal eondition
—when It hag a0 tmuany or nol enough
LOTs, When « body contalns Just the
number It should huave, It I= [n & =tate of
equilibrivm  electyrically, and wlectrons do
not miake themeelves apparent They
emanate from hot metal, from every burn-
ing thing, in fact, by the billion, and as
the glowing filament of a lamp Is slowly
vurning, or oxidlzing, they are thrown off
in all directlons,

B Battery Is Added
After Thomson had explained that these

meiit.

il

thilk

-

gave

Hitle electrons were all negative;, It was
4o0n Tound that charging the plate posi-
tive  Increased  the ourrent  flow tpe-
mendously Blecidans onily move 'rom W
Lbady that has LWwo many o one that has

[—Vacuum Tubes

Thompson

not enough, and as a positively charged
plate has not nearly enough negatlve elec-

ltrons to be In a state of eguilibrium,; the
{vlectrons thrown off by the filament rugh
{uver to the plate to noulralize the posi-
itive charge.: 1f the plate is charged
negatlvely, by connecting It to the nega-
|t|'.\'| side of o bartery and ths |"1=-'1.th‘<-
side of the battery to the filamenl, the
,l-'lp-- trons are repelled because a conditlon
lexists In which there are already oo
many negative vlectrons on the plate.

Fleming's Work

About twenty yeurs ago Professor A, J.
Fleming, one of Marconl's head enginears,
looking for a detector that would

more sensitive than those then In
Lse As explained in o preceding chap-
ter, Madio communication {8 carrled on by

Wis

1 rON e

means of ether waves produced at the
rate of from 15,000 to several milllon per
second, whicrh cause minute currents to

wlternate back and forth in recelving

<ot at corresponding frequencles.  Since
xich high fregquencies do not produce
audible sounds In telephone receivers, an
instrument had to be devised that would
change them Into Impulses of direct cur-
yent travellng in one directlon only and
varying at auwdlible freguencies, This de-

vVies was termed n detector and years ago
the methods employed to accompllish this
were crude and nol very sensitive,
powerful statlons at lmlied dis-
wonld actuate them and Roadlo de-
at o stand=til] untll a bet-

change

il 4
nly

ftinces

velopment wias

ter moeans could be devised, Fleming be-
lleved that the Edison effect could be
utilized to ehange the high frequency
Radlo oscillations into direct curreudt im-
pulses wnd 8o serve as a delector,

It is the function of & detector to cut
off the alternmiions going In one diree-
tlon—the electvons in the Edlson tube

sitreamed across the Enp t.llll_" from the hot
fliament to the comparatively cooler plate.
Fleming believed that if an evacuated

tube containing a fAlament and a plate
|formed part of the apparatus which re-
celved Hadlo waves It would suppress
half of the alternations, Those going In
one  directlon eould pass. freely on the
lectron  stream! when an  alternation
came in the opposite direction, it would
| e choked off Itn this way, the bulb ¢on-

RAL

B Dol

Ufce o Kxpress Monsy Order, personal ‘check or bank

The Prices Quoted Below Deliver Goods te Your Door
HOW TO ORDER—"Write your order plainly; state number, description sl price of Ifems wankied.

AT N,
PRICES
i oS

Bmd Pos
drafL

WooD CABINETS

Highest grade AMhhogauy finlsh
Cablnets, hinged top. These cab-
Inets are beling sold st less than
one-hall rejular valoe,

WAVYE TRAP

Btmpliftes tanlng. Ellmiostes inter-
fering statlons, thershy lmproving
the selectivity of your set. Selerts
between coufileting siailoss. Hiw -

varted waves at Radie frequency Into
spurts of dlrect current electricity, all
travellng the same direction.

This nctlon of a valve may be coms-
{pared with that of a valve In a plpe
which permits water to flow freely In ons
direction but tightly if the water
attemptls to flow in the opposite direction,
Fleming called his tube, asx applied to
Hudlo reception, an "oscillation wvalve,”
i the tremendously greater sensltvity
[of Fleming's valve soon brought it Into
|general use. That was during the period
11906-1906, In 1902, in Aanother laboratory,

cloges

|the experiments began which made the
vacuum tube the wonderful lttle Alad-
din's Lamp that It Is today.
Lee DeForest's Experiments
1t was on @ hot summer night In
Chijcago that Dr, Leé De Forest, ploneer

and experimenter In the Radio feld, was
working Iin s small gas-lighted laboratory
lon an electrolytle detector which, as its
Imame Implies, employs an electrolyte of

{Continued on page 18)

TinvIURN

A New and Superior
Vernier Control

TINY-TURN makes
possible an exaciness
in tuning never before
attained. It has a 30
to 1 gear ratio. No lost
motion! The wvernier
turns in the same direc-
tion as dial; can be in-
stantly disengaged,
laving dial fres. IN-
STALLED ON ANY
SET IN 3 MINUTES.

Handsome nickel and
black finish. We fur-

nish counter display & il
demonstrating boards,
! Side Vis ot
i W ahowing
| 75c Each (i) o

Pats. Pand.

www._americanradiohistorvcom .. o

€57 Woud Cabliet: panel slne gl while gquantity lsatd
BTXL0",  Earh. .o ra.. $2.50 131 Bact T The DUO-SPIRAL
w £58 Wool Cablnet; panel slin T*212°. Fach,,.. 2.7% - . loop reaches from
G538 Woni Uabilnet; panel slse 7°x14*. Fach., 3.00 coast to coast on
E:GI} t":u.nn;. L'J::tllrl, 1.n|::|-~|l lllrr ?"ll:u'. ]‘:“':I.. g,&: HARD RUBBER PAMNELS the er.
‘ol Cablned; punel slee 77c217. Kach o . wl an the
C82 Wood Cabinet; panel size T5x2i®. Eaeh,,.. 4.00 El;nﬂ_'ﬂ"ﬂiuﬁ:'l';- ';I,.lljj E..ii'r. E:r:'l“é :;.lti.ll.:;
R - Wik In tha followlng siess bavae rrwod its
LOOP AERIAL Top View of s o Ut
ne et Base Shawing exclusively by the
e u C76 Can be assembled by Dial. largest m ac=
made of best material throughout. Muunted anyone jn five minutes, . [l:ll"::lm? ::t:‘l:
in high-grade mahogany-finished hinged-top all wood parts, wire and is trim and neat in lppc:rq-nu :.:-ld. hand-
Cabinet {as showm abovel hinding posts  inchaded, somely finished. It rotates freely on Ha
FULLY GUARANTEED coenplete L. i%; YOLT DIETZEN TUBE base. Adjustment is nilide sasy by hand-
Waonderful Dinuhceompurled by Enthusiastic Two-clement Fleming vaive of some dial and a long handle, which elimi- |J
Owners » _— S fect; operates on one dry cell nates all body ty effects. The
Will Ship C. D. I:I.‘.i uonl:l.n paid emit of ¥ with ar without “B" Battery double silk covered wire is k hi'-rn
ountaing JACKE AND PLUGS wiring diagram free with cach taut A_h{ hidden springs. DUO-
AGENTS WANTED tube ’ SPIR loop complotely replaces roof an-
To the Man Who Bullds Mis Own: Write fer our * CQ‘!.I i” | TR $i.00 tenna and ground and practicaily elimi-
“BULLETIN OF RADIO PARTS AT BARGAIN G968 ket for Dietzen Tubs,... A0 nates static.
e nda & Only. ; TV Mot ey g Tl - 3 . 4 ¥ TR~ TR
Abal Radio %5 Avdubon Ave. ||| T35 vt Hieket et i i 3 24" Size $8.50 - 12 Size $7.50
aiene New York, N. Y. 118 e Ncrlig Open CIIL .o veresnsessscmes§ 38 VARIOCOUPLER iThese prices include NEW Dinl and Handle.)
“wi Hgring VTosed Clro oF ¥ & | C77 Hiegh Cirade 190 Degres Couples,
Elﬁrg 1H\u.4|.-r|.‘.- ;!IH-;.' ‘.. '[Iilu;-c,ru‘.-l.ll_ _________ ::; il :-Friill:.lr:rlta II:'I.F\_‘ wouind wit
ereen allk wire. Spoeisl $2.45
78 Varlometer, same sfecifl
MISCELLANEOUS CRUIONS 44 caseivenns 145 >
- gl& E;!lt!r.“.l Tmnl[..ln‘il por yand.... !{E -
(] Hynthetle Cry - oo 3 gt
"WE S A e o A
-k Rubbe i |. = .
—"llﬂ vo cI87 _\'|‘.l;.‘..| [*;.U-,lil 1,':.‘.:._[ g Foits. 2 for... ... 05 The highest grade of battery Thﬂ Dlsttncttve Blnding Pﬂﬁt
PAIR uu g:gg i\'-‘n {5 .tnn.ll;l'l.;‘...r ;\'I._T-:-, Nall pemancd endl, ;g muoide Bl l"ﬂll'll'ltll.:\n:;f than they This decans Thech - and nickel Suhk F
i 4 f. hone Cord wit s carsu ar e evor wern podd before, han
Ac,uum Tuaﬁs 170 20 %1, Fxteaaton Cord with TIm. «ooonooens 195 CHO—224 Volt Small, .. $1.13 Binding Post adds wonderfully to the
Etﬂl -‘IE':.I.I“| lruFlalm[n,l [\-‘ml‘l[lllll T Mg ey ?I’_: C8I—225% Volt !-ll-.--l-:ll-l. ] TI:: appearance of your panel. LOOX-RITE
7 ar aree il ail-in Tomilasiors, & In STEY - K
WD-IL13 U¥-190, UV-201-4 PR E:ii Hri::-'nr1u |"--I:‘I S seosiecressss LAD [ GRS Fult Madlum oo.ooonosen ey I ;;:mr;‘:t;":.‘.:“'f ‘:'“";"' :‘;‘;:t'm};' o
(7-301-/ a1l 2 : " Corkada ST s imay . e 245 — 45 ¥ T N A —— O
V200,  C-500. . 1.75 each Ci7% s In. Dial and Knob T Rl venaen 125 | CBS—43 Yoli Extra FLarge Dk genrantsacams DO prevents alippage. It fits any thickness
UV-301, ©C-8301.. j‘i.ggtl:.': Ellj;? ; :g. }‘:'..ll ,.n.:. I};ir..-»:. ...... . _‘13 Cib Illl' he 1% Volt Twin Double Duty ‘A . of panel. Packed In cartons of fifty.
V-8 DV-A-A . . A ; .50 eno n nl Ol sy s sssinasasasssanes v alle e o e L= srmeanis .
ALL WORK FULLY GUARANTEED ! 10c EACH
Quick Service—Repaimnd Tubwe shipped C. O 10 ;rnmh' .::Tu':gu::; {lizlllll::;‘ alnf I‘;::fﬂé}ﬂﬁ:::ﬂ
| . -
o o gy NEW TUBES , 71 Cortlandt Street PR S e
Al A e Uy -etAil s 94 10 NEW YORK, N. Y.
A-12 (Typn WD-12),....... EACH
All the abows Tubes gpusrantesd amplifiers amd de- America’s Greatest Radio Mail Order House o
tetone Bhipped C. O, ., postige prepald s Wek Bk Al
14 Vesey Street ELEVEN NEW YORK STORES ehaler K- o, I
Abalene Radio nEwY3rk ciry Factory: Maywood, 1.
’



www.americanradiohistory.com

16

RADIO DIGES T—/Hlustrated

December 1, 1923

Radio Digest

REG. U. §. PAT. OFF. AND DOM, OF CANADA

Published by the Radio Digest Publishing Company, Inc,
123 West Madison Street
Telepheone: State 4843, 4844, 4845
Chicago, lllincis

E. C. RAYNER, Publisher

Chas. F. Smisor, Editor Evans E. Plummer, Managing Editor
H. J. Marx. Technical Editor M. W. Thompson, Associate Editor

Eastern Representstive, Jacob Miller, Times Bidg., Times Square,
New York: Telephone Bryant 4909

Paclfic Coast Representatives
E. J. Wood, 251 Kearney St., San Francisco
Telephone Kearney 1472
H. M. Morris, 417 Western Mutual Life Building, Los Angoles
Telephone 12011

Member of the Audit Bureau of Circulations

< 53

PUBLISHED WEEELY

BUBSCRIPTION RATES
# Yearly in U, B. and Posscssions and Canada, §5.00,

Forelgn postage, $1.00 additional. Single copies, 10 centa

VYol. VIL Chicago, Saturday, December I, 1923 No. 8

Radio Aids School Campaign

A Call Sent Out Brings a Large Attendance
ARIOUS means have been used by the different
educationa] institutions to place their college mppeal

directly in the hands of the alumnus family. Radio has
demonstrated its adaptability in bringing the multitudes
of people in widely scattered places within hearing of a
speaker’s voice, but only recently has it been, used to
unite an entire body of alumni numbering thousands
into onme audicnce for the purpose of discussing the
needs of their Alma Mater.

Farmers Aid in the Science
Country Dwellers Big Factor in Future Radio
I.\' ALL probability the biggest development in Radio
in the immediate future will be among the farmers
and those who live in villages and towns. Putting
these families in daily touch with what Radio has to
offer will enrich and expand rural life even more than

the automobile or telephone have done.

Every family in the land contains potential Radio-

hans, and two factors point especially to the possi-
Eilities of a Radio development which may eventually
result in something approximating an average of a
sot per family in the United States. One is the faet
that amateurs need not buy expensive sets, since when
aided by a little ingenuity and the practical aid offered
by progressive Radio companies they may bnild their
own sets. They usually get good results, save money
ee fun building their own than by
heir chief requircment is to purchase
atus, especially transformers, which form
the set.

re

the heart o
The second factor on which the fullest use of Radio

in the homes of Ameriea depends is the elimination of

interference, and the progress made in this direction

of late indicates that this problem will not retard the

expected development,

Hook-Ups Galore

Super upon Super but th& Crystal Set Holds Its Own
HERE are circuits everywhere, There are so many
that & good Radio electrician may wamler into o

store to buy a switeh knob and actually hasten away in
blushing ignorance. There are so many new kinks ap-
pearing on the shelves with catehy new names that a
man who speaks plain English has a decided foreign
aceent when he goes to order a screwdriver. But un-
der it all is the sound, steady current whieh has made
Ameriean Radio great and which is steadily making
it greater, not iith leaps, but in a patient, ever-increas-
ing flow,

The new hook-ups that appear in the most unexpceted
places are founded upon old-time discoveries, if not
taken complete from textbooks of vears ago. There
is practieally no receiving sct on the market whica em-
bodies fundamental prineiples that were not known
during the War, when Ruadio received its first great
impetus. Few really new principles have Licen discov-
ered lately. Progress has been due largely to improve-
ment in manufactured apparitus,

There are a number of invent s now at work mak-
ing the super-heterodyne trnu:riu:nl for broadeast recep-
tion. Already it is working with but two or three
main eontrols, and it is picking up most of the stations
in the United States with the use of six"tubes.

The principle of regeneration, however, which is now
used in the majority of Radio sets, was not placed upon
the market until over two years after it was developed,
The good things in Radio are produced slowly, and it
is quite likely that when the super-heterodyne appears
in so simple a form that anyone ean tune it, so many
tubes will be used that the price will be high and the
instrument will probably net compete dircctly with
any now on the market.

The little erystal set still holds its own in spite of
the wvast improvements which enable other sets to
reach out about ten times as far, and it will probably
be even more popular next year than it is now. TIts
larger brothers will also hold their own if future de-
velopment s to be judged by the past.

RADIO INDI-GEST

Polly Does a Reincarnation

1 know # young man whose name s Cllance,

Onee b week he'd tike mo out to dauce,

But now when be comes, Alnck and Woe D!

Ile wex,
HROOZIee,

Radio ™

(hn “‘rllhl--uin‘\.' nights we'd go te the movie,
Me und my fricnd who comes from 800 Loule,
But now I wever gt e the show !
He sez,

“Noozzee, let'a ail by the Radio!!

let's skt by the

1 have a highbrow playmate Just for variantion,
(Why bhe lkes me s cause for speenlatlon.)
To a concert or lecture we'td olten go,
Bul now ke sez,
“ROOZZEE, LET'S 8IT BY THE RADIOLI!!™

My friend Angus anid 1 llke to skate,
Every winter we have many n date,
But soon when we get some ice and snow,
I eg'pose he'll may,
“SOOZZEER, LET'S 81T BY THE RADIG!!!!”

L'Envol
Of "Polly-8it-by-the-Fire" you've heard,
Bot in a steam-heated ot she's highly absurd,
So out of the picture she has to go
To make room for
“SOQZZEE-S8IT-BY-THE-RADIO ™
SO ErEE,

Even Money That Jack's Been There

Dear Jadl: 1t takes experlence In the hoosegow fo ap
precinte this old, time-tried rib rickler:

Heg she: “Johnp, werr von very uncomfortalile in jall ¥’

Sez Johm: “It wasn't &0 bad. 1 had a dry cell ™

JACK THE Apv. Max.

A-B-C Lessons for Indigest Beginners
Chapter XXIV—How Well We Know!
BY GOSH
I8 for ‘xeveptions
The fans most always take
To other folks ideas about
How best u set to make,

George Phair, columnist in the Chica Herald Examiner,
pausss to remark that Radio is ro:nlnmnngd as a cure for flop
ears, but that up to the time of going to press, nobody had dis-
covered & cure lor Radio. This shows that George isn't up on
his stuff. 1f he bhad only tried cut the Stebhins Souper De-
enerative set he would have known that it was a sure cure
or Radio. Indi.

There’s Some Bite to This

: I 1
There was a fan He had the set
Who had a set Adjusted right
But not a station So it would fit
Conld he get. Snug and tight.

11 v

When at might And on the chair
He went to bed He placed the set
He placed a chair But mot a station
Nearby his head— Could he get,
v
For the prime dumb-bell
We gramt him the wreath—

For his set was but

A set of false ieeth.
Roton E. Garr.

The Force of Habit

An old man was listening to a band concert from WOS,
Presently he fell asleep with the receivers still on hie vars.
In a few moments, however, he holf opensd his eves and
said, “Gosh, I wish that darned band would stop playin’
80 1 could go to sleep.” Sux InaL.

“Maggie” Miloplex Must Be a Good Cook

They have a 'Phan in Chicago town,
Whose circuit is hard to beat.
But some one kindly tell me, pleass,
Why he always wants to eat.
H. K. C.

Attention, Radio Entomologists!

Dear Indl: After allowing my Stebling Boocoper Degen-
erntor to remain [dle all summer, T found 1 could not got
anything with It. Looking the set over earefully [ diseov-
ered It to be full of Radio bugs, To puot my set in us good
condition as ever 1 used the following :

Take two Radio nuts and dry them thorvughly, when dry
pulverize in n mortar and mix in thoroughly one part af
lHguld Intensifier (Mquld Intepsificr is made by using equal
parts of Radlo, and Auwlle Ampllfication anid Liguid In-
Dgest). Apply the mixture with a camel's hair brueh to all
parts, especially the silent ones. When dry, cover with a
coat of good varnish; this will bring out the luster and the
bugs. Your set may now funetion as good as ever [1 doubt
it.—Indl] and will bring any statlon you ever got hefore
perhnpe, * A MYSTERY STUDENT,

wWwWw americanradiohistorv com

Condensed

By DIELECTRIC

At times it is impossible to get the set in action for
receiving the time signals from Arlington as relaved by
various broudeasting stations; when such iy the case, you
would nppreciate your loeal station following the ex-
ample of WDAP which produced time ticks of its own
the other evening. Another much valued service is the
bromidensting of news in an area vut off from ordinary
communication through the damuging effects of 4 severe
sleet storm.  Station 9CE ot Sodbury, Cin,, announced
news of the dav, stock reports, ete., for the benefit of all
those having receiving sets, when telephone lines were
broken recently.

There was anothier matter of interest to Radiophans,
who may travel by train, discussed at the electrical engi-
neers’ gathering. It voncerned Radio equipment for
passenger trains, One phase of the subject has to do
with automatic train control utilizing Radio and one
division of fgrty-nine first-class roads will be using this
avatem by 1925, The other, and more interesting one
to us listeners in, was the possibility of not only hearing
Lrondeasting while en route but being able to piek up a
phone in your car to tell your wife about some item ¥ou
forgot, or advising the office force of some detail.

There seems to be considernable QRM between Jopanese
and American Hadio componies and the Chinese govern-
ment. The Federal Telegraph & Telephone Company,af
America has a ratified contract with '?%ﬂ eabinet
for the erection of five Radio statTons in : Dut due
to alleged Japanese machinations it will be impossille
to establish thym, Sites are at present not available,
China, despite its immense population and territory, has
a difficult time of it to progress in the faee of outside
influenegs, Without question Radip stations would be
a decided advantage to the conntry and to all those hav-
ing commercial relations with it, yet greed or pride (or
both) are at work to frustrate pluns to this end,

Privacy between two Radio operating stations seems
at last assured, judging from demonstrations made be-
fore the Association of Railway Electrienl Engineers at
"a meeting in Chicago. Using what is kuown as the
Dunmnore svstem, messiges vwere received on a ticker
which were wholly uninielligible to other than co-ordi-
nated apparatus. If we assume typewritten news may
be sent by Radie, newspapers in small towns will greatly
benefit, and all of them in rase of failure of land wire
communication. An appeal is being made for kilocyele
nllocation.,

Simplicity of operation is a desirable feature to in-
corporate in most nuy mechanical deviee—electrical or
otherwise—wherever it is possible to do so. Particularly
is this true where it applies to Radio reception and trans:
misdion in the air service. A test was recently made of
a speeinlly designed set for use by airpline pilots when
a mail pilot conversed wth Postmaster-General New
while flying over the city of Washington. With the re-
ceiver under the pilot's helmet and transmitter on his
breast, it becomes unnecessary for n Radio operator to
accompany the airplane. Ench day brings forth a new,
practical, simplified adjunct to Radio operation—and the
end 15 not wet,

It would appear fo an observer as though the eity of
Warsaw, Poland, was getting a good deal of Radio pub-
livity, indeed more than uny other foreign city, uch
of the eredit for this is due the R. C. A., whose chief
engineer, Mr. Alexanderson, tries out his experiments on
thnt 9,000-mile cireuit. The other day a Radio impulse
raced around the circnit until it “*died " at the end of a
4,000,000 mile sprint.  More recently photographs and
drawings were successfully transmitted through alter-
nately changing Radio and light waves. Time may bring
to this New York-Warsaw division fame that will be out-
standing in the annals of Radio history., None of us will

eomplain of that.
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Simple Explanation of Radio for Everybody

Chapter VI, Part [—Vacuum Tubes

E following article is the tenth of »
series for Radio beginners, written by
Marvin W. Thompson, well known in air-
phone clrcles for his understandable atyle ol
approaching his subject, and his ability as a
Radio engineer. Mr. Thompson s now an
assoclate editor on the staff of Radio Digest.
A proliminary outline of the Chapters to
follow ist

Chapter VI—Vacuum Tubes.
Chapter VII—Antennas and Grounds,
Chapter VIII—Regeneration.

Chapter IX—Audio Frequency Ampli-
fication.

Chapter X—Loud Speakers.

E MUST go back to 1583 for the
beginning of the history of the
vacuum tube It was then Edison

wag experimenting with hi= carbon lamp,
the forerunner of the powerfiul yet eco-
nomlenl Jlamps of today. For it was
Edlson whao irst discovered the basle
phenomenon of vacuum tubes, It was
while developing the electrle lamp that
Edison tried, smong many others, in ex-
periment that produced what was later
called the “Edison elTect.) Within the
hulb of one of hir lamps, and close 1o

the fMlament already Inserted. he
w small plate of metal with wire
out for conmection Tw thls he

mounted
M ing
connected

one alde of a delleate galvanometer, an
instrument which Iindleates (he flow  of
Infinltesimal currents, and the other slde
of the galvanometer he connected (o the

(Hee Filgnie

filament.

110

P Al M7
WEATING
BATTERY

Figure #—Arrangement by which the so-called

"Edison effect”™ was discovered. Arrows between

filament and plate indicate direction of flow «of
the current

-mad palson Bfect
He then turned on the current to the
filument and it became Incandescent #M
usual but when he looked ot the indicats

A Real One Tube Set

made of best material throgghout. Muounted
inn high-grade mahoguny-finished hinged-top
Cabinet (as shown above)
FULLY GUARANTEED
Wanderful Distance reported by Enthusiastic
Owners
0. D.: pestage paid ensi of Rocky
Mountaing
AGENTS WANTED
Ta the Man Who Bullds His Own: Write for our

“GULLETHI OF RADIO PARTS AT BARGAIN
PRICES."  Standard Gosds Only.

Abalene Radio 10° Audubon Ave.

New York, N. Y.

== (0

wWill Ship C.

—REPAIR YOUR
Vacuum TUBES

Wh-11-12, UV-188, I"V-261-A

C-301-A LN £3.50 each
I"V-200, O-300 . .75 each
ITv-201, C-301, . 200 ench
DV-4, ‘DV-4-A 3.50 each

ALL WORK FULL"I’ GUIR!NTEED
Quick Serviee—Repaired Tube shipped Co 4. D

NEW TUBES
A-308 (Type UV-100). .. .s 10
Aiﬁlhiﬁiw UV-2001-A).au.s erEE i 4
—IF CType WDH=12). . ieaarvananrsans EACH
.l'll tha sbove Tuboa ;{'L:ml'hl smpd 1 fern and de-
tactore. Bhipped C O, D, pesiage [wrepadil

Abalene Radio Al S8rk or

RK CITY

]

By M. W.

ing needle nf the galvanometer he
that It was far
A current

pused  of

found
ol of it neutral position
wus flowing in the elrenit com=-
plate, gnlvanomefer and fla-
mieit, and It must be =ireaming Roeross
the wap between fliment and plate.  The
dlrectlon in whilel the pnlvanomaoter
peedle had swung indicated that the cur-
rent was flowing from the flament to the
Mate IZdison, heing and soul In
the development of made no ef-
fort to thi=s new feld very far,
but he did prove that the currents alwaye
jumped from the ot flament to the cool
plate and that he could
fHow the other way,

It wa=s BEir Willlam  FPreoce,
English physicist and delver Into Radio
selence, that gave this phenomenon the
namea Edison offectl For over LweniLy
vears thle phenomenon batlled the lead-
Ing =clentistes In all couptries; The ex-
planation evaded them simply because
they had not a sufticient knowledge of the
nature of electricity. It was not until
Sir J. J. Thomson gave the world the
sturtling results. of his research work,
and the eoncluslons and theorjes he had
eviolved therefirom, that It was possible 1o
vxplain exactly why the current Howed in

heart
his lammnp,
el

noted

one direction— frrom filament to plate but
never hack Thomesn told the world
that electriclty is a matter of flowing
electrons”™ and that electrons are in-
finitesimal particles of negntive elec-
tricity. They are alwayx negative, never
positive. Flectrons are manifest only

when a body is In an abnormal condition

when It hag toos many or not enough
lon e When  body just  the
number It should have, 4 state of

squllibrium electrically, und electrons do
not mike themselves parent. They
emanate from hot metal, from every burn-
ing thing, in fact, by the billlon, and &s
the glowing Nlament of a lamp |18 slowly
burning, or oxidizing. they are thrown off
In all directions.

B Battery Is Added

After Thomson had explained that these
Httle electrons were all negative, |1 was
soon found that charging the plate posl-
tive inereased thie frurrent low Lpre=
mendons=1y Fllwot i phly from i
body Lthat has many Lo that

(NI4T maowvy

| EATH] one hins

never mike It |

Thompson

not enough,
plate
tiraons

and as a positively charged
has not nearly enough negative elec-
to be In a state of equilibrjum, the
wlectrons thrown off by the fllament rush
the plate to neutralize the posl-
tive cliarge. If the plate Is charged
negntively, by connecting it to the negh-
tive side of a battery amnd the positive
i.l.l.- #f the battery to the filameni, the
Jectrons are repelled becanse a conditlon
|--\'l°~!!~ in which there are already too
many negatlve electrons on the plate.

Fleming's Work

About twenty yeurs ago Professor A. I
|Fleming, one of Marconl's head englneers,

wier (o

ter, Radio communication 18 carrled on by
means of ether waves produced nt the
rate of from 15000 to several million per

which cause mlnute currents to
alternate bhack and furth In recelving
sets mt corresponding frequencles.  Slnce
such high frequencies do not produce
pudible sounds in telephone receivers, an
Instrument had to be devised that would
vhangs them into impulses of direct cur-

wecond,

fent travellng In one directlon only and
varying at audible Tfreguencies. This de-
vice war termed a detector and years ago
the methods employed to accomplish this
cliatrge wore erade and not very sensitive
only powerfal stutions at Hmired dis-
tunees would actuate them and Radio de-
velopment wos at a steandstil]l until 8 bet-

ter means could be devised
lieved that the Edison
utillzed 1o chnnge the
Padioc oscillation= intdo dis
pulses and su serve
It i= the function
off the alterputions golng In one direc-
tlon—the electruns In the Edison tube
sireamed perogs the gap only from the hot
flament to the comparatively cooler plate

Fleming be-
effect could be
high [frequency
acl currégt Im-
Aax 4 detector,

of a déetector to cut

Fleming belloved that If an evacuated
tube contalning a fllament and a plate
!urrnu-rl part of the apparatus which re-

eived HRadlo wave= [t would suppress
[bulf of the slternations Those golng in
[one directlon could pass freely on the
lectron  stream when an alternation
came in the opposite direction, 1t would
(BT huked off In this way, the bulh con-
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siate numbet,
personal check or bank drafL

verted waves at TRadlo frequency Into

spurts of dlrect curre
|trave ellng the

This actlon of a
| par«d with that of a
lwiiich permits water Lo
direction but closes
attempts to fow In the
Fleming c¢alled his tu
Hadlo reception, an
1] the tremendously
|sf Flemlng's valve goc
|general use. That was
1800=18056. In 1802, in 3§
the experiments
vaguum  Lube
din's Lamp

that It

was Jooking for a detector that would
prove more sensitive than those them in |
U =e As explained In a preceding chap-

valve

tightly

“ogcillation

began

the wonderful
is today,

nt eloctricity, all

same direction.

may be com-
valve in & pipe
flow freely in ons
if the water
opposite direction,
be, as applled to
valve,"
greater sensitivity
i brought it Into
during the period
another laboratory,
which made the
lttle Alad.

Lee DeForest's Experiments

It was on a hot summer nlght In
|i*hiengo that Dr. Lee De Forest, ploneer
wnd experimenter in the Radio fleld, wasa

working In & sinall gas-

on an electrolytic dete
|:|'|'.;|‘n+- fmplies, employs
(Continued on

lighted laboratory
ctor which, as its
an electrolyte of

page 18)
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Latest Development in Grimes’ Inverse Duplex
Part III—How Howling Was Eliminated

By David Grimes

HEXN the new tubes, known as the
W;’L-t}'u& came on the market, It

didn"t take long to realize that, In
generinl, they were much better amplifiers
than the old 201 variety. In many clr-
cults the gain In amplification was very
notleceahle. In others, thls Increase In

results which far surpassed anything
which I had hoped for the circuit Others,
in turn, told me in plain English Just what

they thought of me.

A glance at Figure 4 will show the
reader the wvalue and locatlon of this
trouble-making capacity. It will prob-

sMelency was sufficlent to cause insta- |ably be a surprise to tind that it some-
BELF-CAPACITY BSETWEEN
PRIMARY AND SECONDARY
| Q
18TRADIO .
|_ 2HPAUDIO, i
4 r 5
: i 2NDPRADIO
. , 1L7AUDIO
a3 & F
I £01 oo
I 1
0025 _
TOAUDIO PHONE
CIRCUIT

T+ BBATTERY

TO AUDIO CIRCUIT

Figure 4—Self-capacity in Radio transformer causing howling

bility nnd howling, This was particularly
true of Radlo frequency circults and espe-
cially of the inverse duplex.

In the latter, however, this was due Lo
two causes and, therefore, difficult for the
amuteur to correct, Many of them suc-
ceedod in etabllizing the Radio part of
the circuit but dropped the duplex system
in despair when they found that this was
only a part of the story. The real source
of most of the trouble was this latter elu-
alve difficully. With certain apparatus
in the elrcull, i1t would entirely disappear;
and again, a slight variation of the bat-
tery potential would cither reduce or
magnify it. It also depended somewhat
on the resistance of the recelvers or loud
speaker,

Cause of Howllng Found

Finally, after many tesats and re-chéeeks,
the offending member was loeated and a
remedy deviged, The howling was found
to result from the Inhereént self-capacity
hetween the primary and secondary wind-
Ings of the first Radlo transformer. Cer-
tain makes of transformers would operate
satisfactorily, having a very low Internal
capacity between windilngs, while others
were absolute fallures becouse of the
apposite characteristic. Even In appa-
ratus of the same brand, this variation
wns sufficient to be objectionable. This,
then, was the explanation of the erratic
Many
me of

A NEW DISCOVERY!

EXTREME SUPER-REGENERATION
is obtained without noises through

FRESHMAN

Variahle Resistance Leaks

by connecting between plate and Grid of
the tube as disclosdd by the sensational

New Kaufman Circuit No. 2

experimentel’s wroter-and Informed

Only the
Knob
Shows on
the Panel

Panel Type

Absolutely

N9 Pencil
Markings

Buse Ty pe-

Freshmun Resistance Leaks oare sspeclally
bullt for use as tuning instrumenta Cen-
structlon ls such fhat they will withstand
unusual usage. Freshman Leaks give an
unbroken range of 150 degreea from 0 to 10
mogohms. Absolutely guaranised.

you (o get statlons you never heard

EITHER TYPE

Complete with either 00025 or
005 mfd. Miea Condenser .. .....

Without Condenser . ... e rapenen 16c

At your dealers—otherwise gend purchase
price and you will be suppliied postpald.

1]
before.

Ask vour deairr or write direet for free
dhagram showing how you ean convert
your single tube clrenlt into the new
sensational Kaufman Clreuit No, 2.

(?FGS_. f'-resl'nman @. 'HC.
vadiod Gondenser XPooucts

108 SEVENTH AVE. NEW YORK

times will cause no end of difficulty when
only of ,0001-mfd. capacity. Of course,
the larger Its value, the greater the llke-
HHhood af howllng, Figure b Indicates how
the howling takes place between the sec-
ond and firat tube It will be seen thnt
while the Radio circuit passes from the
first to the second tube, the audio panses
from the second tube to the firat, Hence,
If theres ia any chance for the audio cur-
rents to leak back from the first tube Lo

MISSING WHAT YOU GET

OUR set in probably bringing in DX sta.

tious you mnever hear because your rheostat
cannot control your filament action., The
Fil-Ko-Stat gives infinite adjustment and
enahles you to magnify the weak stations and
bring them in strong and clear.

Full resistance 30 At All Dealers
Dlims, adjusted o

ALL TUBES. in High Grade
“Amld the use of iIn- RADIO
ferior powdered carbon SUPPLIES

rhecatats, ™

FILKOSTAT

Made pnd Guaramteed by
Da lustrument Co., Harrishurg, Pa
Bole Intemational Distribuior

Badio Stores Corp., 218 W, 34, N. ¥, City

the second via the Radio eclrcuit. they
lwlli be re-amplified by the second tube
i.-.::d again aent back to the first tube, This
constitutes an audio fesdback, which, as
we Know, causes howling.

Diagnosis of the Fanlt

For the sake of a more thoroueh under-
standing of this actlion, let us trace the
audio currents in this howling eclrcuir,
starting with the plate of the second tube.
Here the audio currents pass through the
primary winding of the ‘second audlo
transformer. As a result, an audlo cur-
rent |15 generated in the secondary of this
transformer and from here passes on (o
the grid of the first tube, through the loop
From the grid, it I8 amplified through
the first tube, and when in the plate ¢ir-
euit of this first tube, divides, part flow-
Ing down through the phones, +ia the
| Iltadlo transformer, and part through the
capacity of the Radio truneformer onto
the grid of the second tube Here it is
amplifted and placed back on the plate
“l' fhl.' :‘"""”“‘l where It =tarted

Now, of course, many ldeas occur 1o us,
any one of whieh would correct the s#itua-
tlon. It Is alwavs falrly ecasy

1

tu b,

1o remedy
a troubilo when once that tronbie has been

located and properly clarsifed Most any
physician can prescribe a romedy when
an expert: has dia naed the cnse But lu
this case, so many things onme to mind
that surcly one of them mu=t be bhetter
than all the rest. First, a transformer
could be so designed as to reduce to an
abeoiute minimum the capacity beétween
primary and seconmndinry windings. This

woild golve the diMiculty, but would Torce
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everyone to purchase this particular
transformer. Many would be money out
of pocket on account of apparatus already
purchased. This scheme was accordingly
dropped
Remedies

A method which la perhaps the simplest
and cheapest to employ (s the following,
which conslsts In interchanging the rela-
tive positions in the clrouit of the Radio
triansformer and the telephones. Then,
by the time the audio currents have
passed through the phones and Into the
tadio transformer, their pressure will
have become s0 depleted as not to pass
through the small capacity between the
windings of the transformer, and will not,

therefore, rewch the grid of the second
£ u ke Thir prevents the feedback and
resulting Instablility. It 18 necessary to

(Continued on page 18)
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(Continued from page 16)
acld and water., Overhead, a Waelsbach
burner, while 1lluminating the work,
added also to the stifling heat. In order
to create Radio waves by which to deter-
mins the sensitivity of his device, Dr.
De Forest had placed an inductlon or
spark coll In the clozet of the room nnd
had, on the table near his hand, the Key
which operated it. When he pressed the
key, & Btream of blus sparks would Jump
the gap on the coll and ether waves vi-
brating at Hadlo frequency would be set
up. He happened to notes suddenly that
when he held down the Key, theé light over-
hoad dimmed and, until he released the
key, stayed dim. Were the Radlo waves
affecting the hent and light waves of the
burner? Were light and Radlo wayes
finally to be :Iui up In some manner usce-

g *ful to man? The electrolytic detector
experiments were dropped, never to be
resumed.

The Grid Is Added

The first experiments were highly suc-
cesaful In determining what caused the
phenomenon Dr. e Forest had observed,
but were extremely disappointing Iin that
it was found that the sound waves, radi-
ated by the crashing, hissing spark, were
the cause. But the |neldent was not
without value. A new possibility, a new
Hne of research had occurred to & mind
that knew how ta selentifically, logleally,
follow a theory to something definite.
Fleming's experiments, not having at that
time been made publie. and the gas light
having furnished the initial thought, De
l Forest utllized gas in his early work to

~

/
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111 |
—~— &=

Figurs 45—The De Forest vacuum tube, showing

the minute screen placed between hlament md

produce the Edison sffect. Within & few
months the fact was proved that anything
extremely hot gave off lons, and gas flames
were immediately discarded In favor of
hot fllaments, the latte™ being much
cleaner, easler to control and capable of
being enclosed in a vecuum. Dr. De

.
-._-..r‘ﬁ\‘\-—"—

.

Forest's work soon brought him to the
point where Fleming was content to leave
off, but his experiments and data had
shown him that some control of the lons
streaming from fillament to plate was
necessary, and Insertion in the tube of
such a controlling member was the next
step, It had to be placed between filament
and plate, that was at once evident, but It
could not be of such u nature as o en-
tirely stop the lons, Since a solld bLody
would have blocked the lons from reach-
Ing the plate, & minute sc¢reen was devised
and fastened between the two elements
already used. (Ser Figure 45.)

(TO BE CONTINUED.)

Review of Books

How to Retail Eadlo.

A new book tell-

ing of tested plan= and methods and pol-
leles for the dealer in Radlo. Finaneing.
location, store equipment and arrange-

ment. Price, §2.00
An Introduction to Radio. A real bool
for the amaleur. Thisa treatlse comes In
two volumes 96 pages in each volume
fully Nhustrated with fexible leather gov-
ars. Price two volumes, §1
Experimental Wireless Stations.

By P.

E. Fdelman, Slmple directions are glven
In this book for making Radlo equipment
ror the transmission of messakes over
long distances, Price, $231.

Yacunm Tube Recelvers. Ly O, F, Hes-
lar, A book that tells how e make a
simple set. How to maKe the cablnet, It

Ineludes a 27 by
Price, 756 cenls.

The Armsirong Buper-Eegenerative Cir-
oult. By George J. Eltz, Jr., E, E. This
i# a De Luxe edition of this famous clr-
cult. Profusely illustrated and fully ex-
plalned. Fiftyv-two pages. Price, $1.00.

Elemants of Radio Communication. By
Ellery W. Stone. A saplendld, well con-
nected, complete, accurnte and up-to-date
discussion of every phase of Radlo tele-
graphy and Radlotelephony. Written In
simple language. The subject [s presented
from the physlical rather than from the
mathematical standpoint, nvolding the use
of higher mathemuttics. Price, $7.60.

The book department of the Radio Di-
gest is prepared to send yom mny of the
books on Radio published, whether llsted
in our Book Review or not. Let us know
what bOook yon want, send nus your check
and we will ses that the book is mailed to
YO Postage wstamps in payment Tor
books mot accepted. Send money order or
check. Radic Book Department, Radio
Digest, 123 W. Madison St., Chlczgo, IL
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INVERSE DUPLEX

(Continued from page 17)
by-pass the Radlo currents around the

into the grid clrcult of the second tube,
thers |s no longer any need for the large
by-passing condenser. Located as It s,
It short-circulits also some audio currentsa

telephones so Lhat they proceed to the|coming from the flrst audio transformer.
Radio transformer and pass on to the sec- | This, mnaturally, somewhat reduces the
UW201A UV-201A . DETECTOR UV-200

AUDIO

PHONES
P 5voy

\6V.

ond tube.
026-mfd.
the phones.

This change

This 18 sccomplished by o«
fixed mica condenser., across

permite another improve-
ment te be mads In the priginal elreadt.
The old byv-parsing condenser emploved
in the grid ecircult of the second tube was
0l mfd. This was necessary tw prevent
howling even in the old clroult, as it af-
forded a path to the fllament for any leak-
ing audio currents coming Into the grid
¢lreutt of the second tube via the capaclty

in the first Hadlo transformer.  The old
vacuum tubes, with thelir lower amplify-
ingz qualities, were not ¢fficient enough to
vk up what lHittle audio currents did
vinaln The new tubes decidedly did
MNow, with the new shift accomplished In

the cirenlt and ne sudlo currents passing

Another S‘c@@p

Genuine parts as recom-
mended by the inventor in-
cluding the now

Famous SPLIT
VARIOMETER

DEALERS ONLY
Write for Dope

We are the largest exclusive
radio jobbers in the middle west.
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123 W.Madiron $t.Chicage

You Must Use

CONDENSERS

to get the best possible results from your set
—no matter what type it is. They guarantee

noticeable imprevement in the reception
obtained.

I 13 Plate

$4.00

1 Plate

$4.50

41 Plate

$5.00

These Varlahle and Vernier Condensers will
satisfy the most exacting. Perfect spacing,
permanent adjustment, no fron used in con-
struction. {huh white nickel finish. High
maximum 1o minimum ratio.

;1! all good dealéry—or direct om veceipl of
furchase price.

Weo plse manufarture fAheostats, Soechets, Diak.
Switohes nnd other guality parte Writs for com-

P literature.
AMSCO PRODUCTS, INC.

416 Broome Strest pDept D.6. NEW YORK
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Figure 5=0Ild type Grlmn cirnull showing audis howl resulting from capacity In first Radio trans-
former. Curved arrows show path of audio currents

eiMiclency of the audio amplifying clrcult.
The condenser may now be made about
s mifd, and In some cases 00025 mfd.,
depending on local conditlons in the ap-
paratus used. This stlll passes the Radlo
currents properly but doea not Interfers
a great deal with the audio energy.

(TO BE CONTINUED.)
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":vou. CANT BUY THEM
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SEND DIRECT TO US

“"Red-Heads" are guarantoed
radio phones. You run no riak
when youbuy them. Money back
if, after 7 days’ trial, you're not
mutinficd that they're the beat
recelvers on the market at the
price. Why not act right now
endget apair? It'llmean getting
the maximoum from broadcast-
Ing from the dav vou put them
Into use.
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< ADIO -+

JECEIVERS

These remarkable head-sets are made by The
Newman-Stern Co., one of the pionser radio man-
ulacturing houses In America,

! JUST OUT

The new 1924 | The new 1924
Model F “Red- l-lead"Jr.
6 Conniuie 5 Complots

Thisisthe lfandlr_f!..! 000 | phe Junfor Model haw
lohm“"Red.-Head.” The £

| 1924 Model F has eleven most of the quallty fea-
Jll‘r'-l'lrtl'»'rr-i features, Sen-|tures of the standnrd
gltive and fine-tonedialu- | Model F here described.
minum case: f‘mu“. The resistance fa 2,000
brown-red earcaps;mili- | ohms per set Instend of
tary hendband: high- | 3,000 chms. A remnarkable
grade cord. value.

"Red-Heads” sent prepald on recelpt of price If
you are unable to get them at your deanler's.

THE NEWMAN.STERN COMPANY
Depe. RD Newman-Stern Bldg. Cleveland
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Three-Circuit Variocoupler Construction

Special Unit Used in Super-Triplex
By H. J. Marx

circult tuner were publlshed, It |sec. copper wire, and a winding form con- |plete revolution of turns 18 made. of the fifth and sixth nall on the other
was more or less apparent that the |sisting of a wooden block, 3% inches In The winding is started by making a|slde. This is shown in Figure 5.
very loose coupling providéd by the single |diameter and 1% inches wide, with sev-
turn primary winding was a step ln the |enty-two fpe-inch brads 1% inches long.

right direction While this very loose Pramework Details

coupling proved advantageous In some Figure 1 shows the details of the rotor.
instances, a distinct loss unfortunately 18 |7woe A-inch holes are drilled for the
notlceable where so loose a coupling 18 0ot |ghafts. Rirht turns of the 24
essential.

W[{Ex details of the eso-called four- |four binding poste, suflielent number 24 |the winding one peg every (me a com- jdiagonally over and around the outslde

The secondary coll has 650 turns and the
primary has 75 turns. The ends should
be left about 2 inches long for connections
after the winding has been completed.
The last turn Is wound around the brad
to temporarily secure it and prevent its
unwinding. The whole form should then
be glven a very lHght coat of high-grade
thin shellac, or better satill, a cellulose
solution made by dissolving celluloid in
either acctone, ether or aleohol. When
this Is dry, strap or bind the turns to-
gether with some thréead between the In-
terstices of the windings on both sides,

(Continued on page 20)

EfUEge wire
are wound on this rotor, four on ench side
of the shafe Each end is locked under
the nut fasteéenlng one shaft In other
words, the shafts providing for the elec-
Irical connections to the rotor winding
and connections are taken care of by the
rotor terminal shown in Flgure 7.

The frame of the fixed windinga s
shown in Flgure 2. Two H-inch holes
aro drilled on tha bearings of the rotor
shaftm, and four &-Inch holes adjacent
to the hearing holes are drilled for mount-

ing the bearing. The remaining four i
holes, aleo J-Inch, are used for binding
5‘

“TU-WAY” PLUG
faw turns about one naill The wire |5 ‘t:

thén brought around the odatgide of the
1 7 next nall on the same alde; then It ¢rosses
[} || /

/s

8 TURNS ™24 SCCWIRE
Figure 1 4 TURNS EACH SIDE

Une to four sets ul puone connec-
VIEORILL € — tions can be made at one time.
[ipped or plain cord ends can
quickly be connected to the Carter
FU-IWAF” plug. Can be used with
any standard ridic Jack. No short cir-
cuits, as plug 1w properly insolaved, stur-
dily balt, and will stand constant use.
Insulation between tip and sleeve is un-
dercut, 1u:r\«-rtim. particies of hrasa from

collecting on nsnlation and causing short
circutting.

0
~

|

|

There was need, consequently, for the
development of a tuning unit g little more
aflvanced than that used In the above-
mentioned circuit, and the conciusion was
reached that If a few more turns were
added to the one turn primary, and these
turng eould be wvariably coupled to the
secondary and plate circuits, a declded
improvement would be noticed. This led
to the development of the three-clroult
varigcoupler In which conditions are re-

S HOLES
3 g

T AT
48 (T

3
4

5/% DRILL /

T ALY

iPatarit Panding)

&
I

©

= il o | THE PERFECT SYNTHETIC CTRYSTAL DE- Carter “TU-WAY"™ 1 ,
versed, the rotor becoming the primary "'—I—- Figure 3 TECTOR, EENSITIVE OVER ENTIRE SUR- standard .-:.-.:Llu:'.»_:;e with }:3,; I:Jﬁm; r
and both secondary and plate windings be- FACE. No Hunting for "Spets.” Loud and : Ak

manutacturcrs alter severe compelitive

oL A @ ends of a 8 P o Clear. Eandorsed by thousands of salisfied : e TH™Y = S
Ing In fixed relation to cach other, Pi.rM.ﬂ l!'nr tlc 1l<!:: f the fixed secondary Bete. Bumultiventie ﬁunrlnlﬂd. 50c tests under all ¢onditions.
The Super-Triplex and plate colls, This ldentification of the 'pm_ Mounted .. i P & 1 00
It wns found that if the fourth or ab- I?b'lcﬁ \1.'11.11 'Iu! t']fnrly understood by refer- K. GOLD RU I‘I'J{Bl'\fim\E ltC‘iG\ITE rice $ .
porption circuit, consisting of a fixed |ENCe to Figure V. 7 - I‘AT“HIHKLIL I'u'muem. \Tl!l 25': Ask your dealer. Catalog of other Carter y
winding and a variable condenser, was A eeries of -inch holes spaced % Not Oxidize, Price... , kigh-grade rudio products ow reguest. -

kept 1solaied, a loss in strength of recep- ﬂ:_lch Iilulril-'u'*' rﬁfl”l'l‘l !f!:'m-' both ;'d::i'; ‘ilug mt,sr(::qn ug;ln,j;fq ;B?Israrll" |""'”&'ﬁi
4 was te noticeable. Further experi- |the mounting frame and are used to ho u Sapiressly for ellex renlts. f H—_‘—"_—'—"'—
nlg?xtuf!onmﬂuhcmrd that this .rn,hrs‘trrl?lton the fixed colls In position agailnst the :m“d Uy Under Henvy Fiats Vaots- $l .00 | (_ dl"tl_.l‘ R‘-ltil(’ (‘(’-
Giee oy g¢. UGoparanteed. Price. Mounied.
circuit, or better still, oscillation control |framework. ord St Bl : .
could be made an Integral part of the plate Winding the Colls er from your dealer or direct f""m
clrocult with no detrimental but decidedly Detalls of the coll winding form Is 15 P th;“:f:\Ir} PRODU f"':‘ ‘{‘IL“PK "o
desirable reactions, Despite the fact that |[shown in Flgure 4. Seventy-two brads are | ™ : : aw. laor .
the e¢ontrols are many, the selectivity
and volume are very unusual, and oneg )
night's reception of local broadcasting
will give the constructor sufficient expe-
rience to handle any long-distance work.
Parts Reguired

All parts with the exception of the
variocoupler being of standard desigm, no
construction detalls are necessary, but as
it may require some time before manu-

T DIDN'T take the boys of the nation long to
wake up to the fact that they could get De Forest
Audions for their Radio Receiving Sets. They _ |

knew De Forest was the inventor of the va@uum |

tube—thev knew that every tube made, no M

I F 4 3.5 what set it works in, was based on De Forest pat-
T |Baed i T wooden tovm, av (¢ necen: || €nts-  So they are all insisting on De Forest Au-
e sary o pull them out atter e ool ™ || dions, and they are getting the DX and clear re- |
s [ S S | cption reslts they deserve, Theee types availabe |
1 AL oL L Xes homavenCaAL Ree StasRm: | — A Universal at $5.00—DV-1 'for dry (':B,II
Figure 2 el ' use at $6.50—and DV-2 Power Amplifier Audion

O Vi tichlo s i e €3 Y o YOUR SET > are suitable for use with receiving sets of all makes,
AN AR Ao i srez ong: pisca:of "/ and they work particularly well in tl.le fflmous
smfbceny Gr_ Lompualion. U cross-continent Reflex Radiophones with indoor |
g amouice biece of (uling, 34 nchor loop—D-7-A at $125.00 and D-10 Portable (dry
cells enclosed in cabinet) at $130.00. To prices
quoted add approximately 6. for transportation
for territories west of the Rocky Mountains.

brass mounting strap of #-inch atock,
15 inch wide and 5 Inches long; ong sot
of rotor bearings, that can be purchased
for 76 cents; 1wo small copper terminals,

£DsO

TOI'!'B Tested o you may bring In distance smy time without jocal

Radio Headsets |||i il i iy DE FOREST RADIO TEL. & TEL. CO.

The new TWITCHELL AUXILIARY TUNER com- Send for circular “What Tubes Shall 1 Usef”

nectadd to your present set will ensble you to bring in i:‘.'JIII[ it i,.'l:’. T} _.'.1IH lf:'l"”-'r.i and fable 'I"‘f t’d?’l'l.‘lll
the lodig and ehart wave stitlions whileh your present : : el Sr e M ELT B
mel mlmrl'.{;"ﬂ It mlan i":"l out ail lotel stallins f[«lhb;.l’ fﬂr lhﬁf?l e recetvmg sels,

N

Transporiaiion

erpalil. ‘RSEY CITY, N. J.
2000 YUY HIGHLY IMPROVED REINARTZ brings in Dept. R. D. 4 JERSEY CITY, N. J
.llilml:l(:!r:u.t slatlons on H.L; ‘;‘-mtlnfr‘-t lultid. ?Inn'
r thout Alstortls - I 1 musie Trom r 3
3000 Atlantn and Los Angvies. pi If Located West of Pennsylvamia address

CHMS

o B A A i B By B i DE FOREST RADIO TEL. & TEL. CO.

complris and perfect double-wound splderweb  ooil

$3 00 by mall.  Ploture of this set oo a ,:'.li-ll;lllllit'i Western Sales Division
with seery order. Thld sopsriphted elrcull 18 the - = -
moet suecesafil of any Belnartz: modifieation yel pro- DEPL R. I]. 4. 5‘6&0 Iu-t-h bt- DETROIT, M[GH‘

dured, and 1o Imldiated the most. Thousands are o use,

My W. D. 1!l Cirsuit 3 specially deslgmesd for
ure with the “'I"ickie™ tube and brines out the full
whue of that llitde tubw as fo other ciroull can.  Sta-
thoris 1000 milea away vome In flearly on coe fube

The ‘Imu-nt l‘l1lﬁj frst quality headmi on  the Tuds st s small, complete, portaiile Far the man
market today, Compare with leadsets costing tvwion who wishes the highest eficlenisy, thits o the sl 0
our price. Hetum ours {f oot satlefled, (e wrillen bulld, Prive of biueprint and specifcations, 38, or
guarsntes protects you.  Send SZLIJD by registered with compiete and perfect windings, $5.00. Photo
mall er meoney order. Buy direct of us and save of st with every order. Sets built from  these
the difference. We sbip, postage poepald, sime day copyrighted plans will recelve all bwoadmsting sla-
order 15 recelved. Ask for our tiona .}|rn|1.rl:¢ I'm-uln:lj'l"l..'tnl nﬂ; Isnwa.  Thelr wawe

! 1 TANSe FOTI o to KOO metern
Free Catalog of Radio Parts :2&:{ gonda Srepaid, m_£ m“rrm,m, SO X
RADIO SALB CO. ulld, eamy (0 opefala veryithing clearly shiown
¢ El EDSO’N Providence, R. 1. S. A. TWITCHELL
g 1925 Western Avenue Minneapolis, Minn.
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Making Radio Frequency Transformer

Inexpensive Materials
Used in Construction

Heflex sets
ration
lar every day
add u stage or
amplincation to
usuully halks wl
transeformers,

The author hg

nx

and Radlo frequency amplifi-
are becoming more amd more popli-
The average fan wilshes (¢
Lwin Badlo freduencs
his =1, but hils
the prices ask

Of

ed  Tor

constructed one o= de-

WORKSHOP KINKS?
EARN A DOLLAR—

THE'RFJ are many ilttle kinks

worked out at home that would
aid your fellow Radio worker Ir
only
new

he knew about them., There are
hook-ups, new wave of making
parts and various unliue ways of oper-

ating sets that are discovered every
day. Radilo Digest Is very much InLer-
eated |n obtaining such maternal Sond
them In with full details, Including
stamped envelope, s0 rejected copy
may be returned, The work must be
entlrely original, not copled.

RADIO KINKE DEPARTMENT,
Radlo Digest,
AMadison =t

123 W. Chicago

scribed In this article. A Radlo frequency

tramsformer |8 very easily bullt, and one
of this type will glve wonderful results
The complete coxt s twentyv-fve to thirts
cénts This s gulte dlferent from whint
the amateur sually putad oul for a trans-
former,

—— From a chemlenl supply house get a
iottle of lron powder. This 1s chemically
pure, and very s=ofl, Melt o small plece

. of paraffin wax, and stir the jron powdes
Into the wax Muke the mixture the con-
winteney of bresd dough Then make n
cylinder of paper, about W ineh In

o diameter, and 2 Inches long,  Stind [t l.!l
fndd. and pack the mixture tighitly in

When thig has hardencd, give the o .Iluihl

FOR RELIABLE UP-TO-DATE

Radio Mailing Lists

USE OUR CARD
CATALOG DIRECTORY

in use now with over 200 Radio

Manufacturers and Jobbers

YOUR
ENVELOPES ADDRESSED

At $2.50 per 1,000

Write for Particulars

Sydell's Radio Trade Directory

410 W. 31st St., New York. Watkins 53§7

TQIE

S o466
¢-KEYSTON E¢-
RADIO LIGHTNING
3

¢' $2.00 $2.00 Q!
)\ 4 4
R .' e @

$ EEERRES $
% _‘a-'-;ﬁ.:;":;. :,".'::.: é\
pomigalad fir 2200, Wrlte for clrsslar |

é ElectﬁcSerwiceSupplies[u¢
TiGniats P
e s cvom |

b o4 4o

e R e A Rl — 1 el e T

prrse |

IRON POWDER AND WAX MAKES CORE

o

Remowng Crystalization
on Storage Battery Top

One way of removing the greenlish sub-
#tance that collects around the positive
pole of a #torage battery s to pour the

of feakettle

Content

" a of warm water
; .4 iy s e P slowly over the surface of the battery
W “?'?"7""_’” Wﬂl’ l-'-'f fm The veni caps or battery corks should be
laft in place so that the water cannot get
A 2 into the interior of the cell, After the ter-
minals are ¢leaned they should be filed or
made bright with some heavy sandpaper
Coat the terminals and olher exposed
metal parts, except the contuct polnts, with
vasellne to prevent further corrosjon.
8 c Binder for Wires
| Shellae  should never be used as &
- | ‘ by v | binder. It Ineresses the distributed ca-
R (T U aRel i TuiL T L sl 0 ur . . " - a ity 11 ¢ T i ¥
To ke Lh woltnd D rige = [TE.T SNumber 30 Materld] for wuldlng I‘Ol’mﬁ Ii-_...f I= Ta .,l:. [,‘.I..l;”:.;,u,i :1 q‘;:h:? rl.l.-;::::
ennmel or see., u:ul_ :-uurzulu.' at 06 _-'lﬂli- Rakellte, kllu--ll_'lul wood, hard rubbes (ble care ls exercised uﬁ-l .Hno turns are
nuke a1 banked winding of 20 turns. When lar composition winding forms should In [wounrd tight a binder s unnecessary,
this Is finished, continae the winding by lused, rather than treated cardboard. The — ——
minking another bank beslde thlis, wnd [ipitial eost Is grestor, but the Increased : .
siimllaar to the fArst. 3Make five of these faficlency will compensate, | Drylng COI]S
banka, Thir 1= the primary  winding If ecardbonrd forms are used, untrested Une '“":“1"':”1“_“:" of honeycomb cofls
vow, al a distance of % inch from ths, |board Is preferable to the tremted kind. | = thelr absorption of moisture during
miake another winding of five banks of 30 | The shellac and varnlsh used In treats Hamp ~Wwealher ciausing lenkage. The
turns each, in exaetly the same manner #s |mont affect the winding and add surpris- |“©11% may be drled by putting them in
the first When both  windings  are |ingly large losses to colls that are used | un’oven of maoderate temperature, or may
linlshed, give the wlhole thing a cout Of in high frequency short wave work. » made moisture-proof by Immersing
shellie, 1o Keepp the wire In place. Con- h'“; in melted paraffin until all hubhllng
nect each of the tour leads to o binding W Stons
. 4"‘—‘
post. The transformer can be used os Jt hcre There I" Smoke
15, or it ean be placed inslde of o ocard- When Insulntors on oitdoor aerial sys-
board or bakelite-tibe FIE thie tube with téems= In lodcalitlex whers there i8 much I UBES $5 55
paraffin, senling wux oF rosin Connect | smoke  became costed with soot, wWhich .
the tranaformer 4s shown by the dlagram, |0ften happens. there I8 losg of energy by UV']gg UV Zﬂlﬁ WD- ll WD- IZ, DV‘G
o 25 = s . 41y |leanage on the surface of the insulators.
This transformer acts very effivlently [(@AFSES DR LIe BUEERCe 08 Lu8 e i 1 Gu.l..rlnteed Flﬂh in Orlgmd Packages
over & Wwave length band of ‘200 to H0¢ {0 TR e B L TP SRR LEE AR ELECTRIC SOLDERING IRON, A.C. or D.C..52.18
- ; sulintors This condition = particularly $3.00 B s 4
meters, wirth a peak at abour 380 metwrs . -y ja Reflex Trauitotmer, Noo 1 or No, 3, 4
i s i - bt Vonst cun. |BONOYIng during wet weather, 5.00 Erla Audls Freg Transformer, wpecial. .. 475
It 1= thepefore ldewl for brogdeast peds +.7% All-American 'l'Hull fomers, Ry u.lhn,
tlon—Byrt . Caldweéll, Bosaton, Mass wpw fal B ceee 12
| :ﬁ i'-h hatian Dogtle ||r‘|-H'|HLIt| . 3.65
| bransivs Superior Fhones 4.5
For 1ha! Gew MUnEeE SETee iV 450 The New || 308 Larme 223 V. B Batterics. staniant make 1,83
: AR oN ¥ : Fa kb | 6.00 Large 43 B Batteries, standar! make, , 5.85
neters, use a condenser Conmn e LW T | 6.50 Moulled Bakellte Verlomeiers, smplii ole-
e aerial and groumd terminnls of your " cuit .« ..., : s
Ay | 80 X Plate Vemler Condetier, 0005 mi slids
“T T 2.95%
= E.00 Al “'a.u- 50 3000 T Laes 3_45
120 9 Y U Lenplemd. .. .. e eennas 1.50
{- HAewrtin] H...ur.. A, 20, or 40 olume AR

| 1RON

]tl l ¥

EMM” ICFAI | Operates with the e

SHEETS TUBES RODS || simplicity, ease &
efficiency of a

RADIO PANELS

POUSHED BLACK FINISH
CUT PERFECTLY SQUARE

lead pencil on
any clectric
current.

Rush  Your Orders—Sand for Free List—We Pay
Ihs Pestage—-Remit by Maney Droer

ROBERTS RADIO COMPANY
44 N, La Salle St., Dept. 101, CHICAGO, JLL.

*\ WALNART

"|RADIO PARTS

TO ANY SIZE
,"""32’_ THICK ;,;?: PER S0, tNCH ACCEPTED '::-r" o
AU OREII. i o as the logical solu- ‘ ;
¥az2" THICK 1€ PER SQ INCH "'ﬂ,.-.' tion to Radio Sol-
_,':;3 _ Dck 12T bR S0 Nk dering problems. RIGINALLY we manu-
16" THICK 2¢ PER SO INCH An all-metal quality :
Va " mack 2%¢ oun sa s o e factured only Varlrible
38" Tmick 4% PED S0 INCH worth-while guaran- |/ Condensers and specialized
Y27 ek SYAS ven 50 o s on this one line
SEND FOR COMPLETE PRICE LIST i
PROMPT ATTENTION TO MAIL ORDERS Of your-dealer or: write
DEALERS PRICES ON APPLICATION £l But the originality of de-
Post Electric Co., Mirs. : :
S e B L Dept. 5, % £ gma st ||| sign which made our con-
' NEW YORK
| densers step out ahead, gave
. us other items where original-
- — — ity played an equally big part.
= W
7 Today we manufacture be-
HIGHEST QUAL]TY & side Variable Condensers
(both Vemier & Plain) In-
Sl NB ductance Switch, Variable
Crid Resistance, Friction Ver-
LOWQSt price nier Adjuster and Tube Sock-
ets (for Standard Tubes and
U. V. 199 base).
| TONE—iike 3 silver bell. 24 VOLTUNIT ||| =
! VOLUME—un ¢ x cefied. T‘:_'Ul“'“_““l’ B'_‘_"':' E“," l: Clrouit: Sork Each product is guaranteed.
LIFE— 2000 10 3000 hours I.Inr.l.i-ln ' I|I :“.:r-'.h:wh - -1”1“-.“:-.:. 1I" it » "
| OPERATES— on dry cell ' H:I':’ s f.‘ll i v e At Ask your dealer to show you
or storage battery || And Tass tor itasif in tess than u year. Capacii “Walnart” products before
| THREE MODELS [ ] 2200 3 4. | " -
, Vaitage 1 USE A STORAD STORAGE “"B" BATTERY you buy. Catalog of com-
Bar canasmprion J‘:l.- 1% 25 It has esirs bicaty ‘e -Inch plates and large oclid \ = :
FULLY GUARANTEIED | ’ .l.;.lz:::;'ll“d jiurm. whicrh ellminate reil  leakaie Plelc hne on chueﬁt.
One Price 35 U'D Evergwher *::IJI u;'ItIIT l.|ltls.|.-?-i:':l-:?-u.-.;.—h?-l-!rml:.lll:_;r“:r,|1 -Lul"is 8 ron-
l - -..I_.,I:- '-. e 4[’."! ;r_.r:!l:f.:. many nodmes In the st andinarils
‘ it ire Brve o= ereas | Blamed o statde and alds lorg isanes  roeoepiion.
l All Batteries Shipped Dry
» SEND MONEY WITH ORDER 6.25 WALNART E IC MFG. CO.
D-flrln.l Tll l Tel. Ca ~ OR SHIPPED cﬁﬂu :'V NTED $ %
e LIVE DEALERS WA (Pos
R - RO CERTER (e B Dept. 411, 1249 W. Van Buren St.
n i The Cleveland Engineering Lab, Company CHICAGO
2189 Superior Viaduct, N. W., Cleveland, O.
i
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Questions and

Yacunm Tnabe Repairs
(5132) REKT, Lynchburg, Va,

I see several ndvertisements of com-
panifez clalming to repulr vacuum tubes
in which the filament hag been burned out
or otherwlse anmaged, DMda you belleve
these repalr companies peally do a good
job, and is it worth while to have it done?

Do they use a barium oxide conied NMla-
ment on W11 and WIk-12, and a thori-
ated tungsten Alament for UV-19% and
UV-201AT Or just plaln tungsten on all

TIME SIGNALS |

Your request to the Bureau of Navi- |
gation, Department of Commerce, for
information concerning the manner
in which Arlington Time Signals are
transmitted, bas been referred to me |
for reply. i

All Naval Time Signals are made in
standard manner which is as follows:

The signal begina five minutes be-
fore the hour te be marked, and con- [
sists of a dot for each second. The
‘dot for the twenty-ninth second of
each minute is omitted, and also the
last fAve seconds of the first four |
minutes. The last ten seconds of the
ﬂllh miniute are omitted, this silence

otburd by a aone second dash,
1” which marks ll!r

R.lqﬂ:lfull",
F. W. Yeatman, Lieutenant, U. S. N.

of them? In other words, {s a dry cell
tube changed to & etorage battery tube?
Has the repalred tube long enough lfe
to Jjustify the expense which s a littie
over half the cost of a new tube?
A—Answering yvour Ingulry we are ad-
vising that generally a vacuum tube hav-
ing a burned out filament can be repalred
by respongible concerns quite satisfac-
torily. Posslbly, In some eases, they will
not be found te be as sensitive as orisgl-
nally. The filament put In ix of the =ame
ponstruction as the original and the chior-
acteristics of the tubes are unchanged.

Good headphones will detect a current
a8 weak as 16 billlonths of an ampsare.

B-T

Do You

Want—
Distance
Selectivity

Clearness
Volume

;:.ﬂht of
w‘:

These you will find in
our No. 2 -Circuit,
when built with a
B-T Universal Tunar
and B-T Vernier
Variahle Condens-
er. Our book "Bet-
ter Tuning'" tells

vou why and

shows wvou how.

Sent on receipt of 10c or free
with each tuner

10c
BREMER-TULLY MFG. CO.

532 South Canal Street CHICAGO

D,

Y
L.
_-"_—
o._"l!‘é
A
St
C.""I:
=
A B
s,
Lol 5
= —E——t— i
A A
= bbb ———
Q&A-5495 |
Circuit and Amplifieation Reinartz Coll
(5405) WEC, Decatur, Ga (5163) CHL, Philadelphia, Pa.
Inasmuch ns | am a regular reader of [ received this morning
Radlo Digest and have been for the|phs Reinartz recelver.

past 8ix or eight months, T feel sure you

will give me a little help on a clreult
which T sm using.
The circuit, ns per diagram, ls giving

very good results, It |s very selective,
and the volume is better than on any
single tube sat I have ever used or heard,
20 that I am very much desirous of am-
plifying it if possible. I am told that {t
cannot be amplifled, but I believe Radio
Digest can do it if anyone can.

1 would sincerely appreciate it If you
can help me out by rending me a hook-
up of the circult with two stages of am-
plification, and alse if you can suggest
any changes to better IL,

A.—Answering your Inquiry
herfewith presenting = hook-up
showing method of amplification.

It s an error to state that any circeult
cannot amplifled, which means moerely
o Incrédse the intensity of detector out-
put. The method, generally speaking, Is
applied to any standard c¢lreuit in the man-
ner Indieated In drawing.

we ore
diagram

14-16 Vesey St. NEW YORK
VARIOCOUFLERS

]
2

$3.50 Workrite 180" Mk Wonanl

Eob Mins 180% SUK Wemnd |95
L.00 Fisber, Large. 90, . " .2
.78 Fiiher, Iﬂl'l" ............ 173

i

. i

v
MR . . opl, L5229
B0 C @ plv.oeiniasriirsnmerans .85

ATUDIO TB \\HF‘IB‘[FBH
$5.00 Aeme ., ST D et v £1,95
650 Feders] 296-W SEEE 4.35
7.0 Federal Noo 65.. . 5.73
T.00 Amertran g W e i aTs

PHONES
$3.00 Brandes Superior .........0cvverannsns 328
J2oa N, &k K., !mpnn-d ................... . 5.50
5.00 Nercor ,.... raisansraasies LS
Ambassador . 188 ||

A.00 Potier Pre 'lllrm “F‘"' 423 ||
8.00 Diamond e Luxe T'h 3.50

Mall  arders promptly nﬂ'rndnd Tt All  orders
Will ship C. 0. D. unless remittanee srcompanies
erder,

Write for our monthly bulletin of radio
bargains at reduced prices.

_J

At Last, Something You Have
Been Luoking For f

2 in 1 Variable Grid Control

Can Never Wear Out—Always Gives
Satisfaction—"A Combined Unit™

Variable Resistance Leak
Variable Condenser

Micrometer
Adjustment

Micrometer
Ad justmen

At All High

'l 1,
Clam * Dualsrs i Awarded Mail's

$2.00 ertificate

Panel Mounted 1-5 o 12 Megohms: Neo Sliding
Contact: Duet Proof; Meisture Proof: Shielded: L
Best India Mica frem 800002 te .0005 M. F.: Ne

Bliding Contact; Shielded; Minimum Leasss, |

2 in 1 RADIO & ELECTRIC CO.
160 FIFTH AVE., Watkins 10277, New York

EASTERN COIL SETS

for the

COCKADAY /S
CIRC U]T

|
amaunting te $5.00 or more will be shipped prepaid. |
|
|
|

l.-l C.trtnlt Tunar)

and in universal

a standard, |
due ta their efficiency in this wonder circuit,

Made asz per specifications of Mr. Cockaday,

are NoOW Lise,

warng N, 18 wore with L) coil bank-wound

Complete Asumb]e—d Set of
B, C and D Coils

Hook- -up directions and material list furnished
free with each st of coals.

Mail Orders Filled. Dealers Commumicate

EASTERN RADIO MFG. CO.

72 Warren Sirest. Depl. B. D.,, NEW YORK, N. Y.

a booklet on
Unfortunately 1
these, and they cover hook-
manufactured coil. What 1
was after was the dlagram published in
Radio Digest. November, 1922, showing
how te wind one's own coll on a elreular
cardboard tube or oatmeal bhox. Can you
furnish me with thls information, showing
size of eardboard tube, number of wire
used, number of turns, taps, ete., for use
im phone work?

have one of
ups for the

| #Fecondiry

A —Woe sincerely regret to state that the
bnek Issue desired |8 long since exhausted.
That of November 25 wns the one con-
taining deseription of saplder web ecoll enn-
atruction, If vou are able W locnte oni

BrieAy, form dimensions gre 23 Inches
inside diameter, slots spaced to taper from

to 4y inch, belnyg 11 in number Taps |
are tuken in steps, ench on the slot fol-
lowing preceding tanp, Turns are counted

from each tap point.

In taking off n tup

ADI ﬁh

TUBE
CORZEATION

70 HALSEY ST., NEWARK, N. J,

WD-11and WD-12
Tubes Repaired

WD-11 or WD-12..,.$3.50

C-300 or UV-200.... 2.75
C-301 or UV-201.... 3.00
C-302 or UV-202.... 3.50

C-301A or UV-201A. 3.50

Mnnreheud Delccfors. 2?5
Moorehead Amplifiers. 3.00
DV-6 or DV-6A .. ... 3.00
UV-199 or C-299. 3.50

Alltubes guaranteed to work like new

Mail Orders Given Prompt Attention
“24 Hour Service”

Tubes Sent Parcel Post, C. O. D.

MU-RAD DEALERS

are making money!

And they don't find it hard to do
it either. Why? Because the Mu-
Rad Receiver itself does prag-
tically all the selling. A eareful
check on the sales of one Chicago
dealer, proved that Mu-Rads are
sold in 8 out of 10 competitive
demonstrations!

Write for Mu-Rad territory

Chowe territory is still open to responsi-
ble, rated dealers, Kindly use your busi-
ness stationery when writing for complete
details.

We also carry a
stock of paris

WESTERN ELECTRIC COMPANY
GENERAL RADIO COMPANY

Write for Details and Discounts

Chicago Radio Apparatus Co.
Jobbers of Good Radic Merchandise
General Offices; 407 South Dearborn Street

CHICAGO

Answers

a l-inch loop is twisad In the wire and
the turns are continued; afterwards the
cotton covering may be removed for sold-
ering leads. First winding consists of 60
turns, tapped at every fifteenth, which
will give b connection points. This I8 the
tickler winding. 'rimary and secondary
are one length of winding =paced with 15
extra turns connecting the two sets of
taps. The primary consists of 10 turns
with a tap for every turn. Countlng the
atarting lead, there will be 11 connection
Points, After the last tap, 15 extra turns
ureé wound before the next tap is taken,
This tap s the first connection for the
tap awltch The secondary
winding conglsts of 28 turns, tapped after
every seventh turn. Counting the first
tap this will give & connection points,
Number 24 scc. wire s used.

Dry Cell Tubes
(6191) EWM, Fort Wayne, Ind,

At full voltage. what color does the
Alament show in a WD-11 tube?

Is there any danger of overloading the
filament of a tube using the proper rheo-
stat and A battery?

Would & 1%-volt flashlight bulb in the
B battery lends act as a fuse for a
WD-117

Using an aerial or ground alone in the
Flewelling eireult, would | have to use a
separate ground rur the panel shield?

A.—The filament of a WD-11 tube should
burn at a cherry red.

If no greater than rated voltage 13-
volt dry cell is used. there ls not a risk
of burning out tube.

A 1%-volt flashlight bulb in the B bat-
tery lead is all right as a fuse. However,
It 1s Inconcelvable that anyone would .put
B battery potentlal on filament of & tube:
In which case It would be unnece H8ATrY,

Referring to the Flewelllng ircult,
It is deslred to use antenna alone,
be necessary to use a sepArate
filament. Otherwise, It is not

if
it witl
ground for
neécessary,

COLUMBIA
ALL-CIRCUIT VARIOMETER

With split stators,
providing for all
present day circuits
and permitiing
* most future circuits
in which a variom-
eler may be used,
this blackk balkelite
moulded, green gilk
instrument is the
one to buy. It is
“ ig«tailed and buile
o

i

L r sclectivity, Thia
variometer can be used for MILOPLEX
circuits., el

Price $5.50
Ask to see the natiomally known Columbia
line of licensed bakelite arpa.r::l.u Known
satisfaction. A few more Columbia itema:

Moulded Bakelite Varlosnupler..... $8.00

Geared Thres Cufl Mounting........ s.ou

Geared Two Coll Moun O, g aene

Intlde Ceoll Mounting— "Vernier’, GW

All-Meter Varlocoupler—150 to 2600

LD RN TS e 7.00

hl..u:.r,-.j Culls, Cojl I'Eun, ¢

Write for our free literature

COLUMBIA RADIO CORP.

157 NORTH UNION STREET, CHICAGO

SPECIALS! SPECIALS!

13 Plate Vernier Condensers, AMSCO..$ ?_ﬂ
<4 Flate Vernier Condensers, AMSCO,.
43 Plate Vernier Condensers, AMSCO., 3.4!
NERCO PHONES ............. ¥ 235
$10.00 French Brunet 40 nhm! I'hcﬂes 5.00
650 Pioneer all moulded Bakelite
Variometer ..... .Special Price
7.00 Pioneer all mnuldrd Bzhrhtc
Variocoupler .. ........ ... Special Price

2.50 180 degrees 120 meter Variocoupler 182
UV-19 Transformers, High Ratio 3135

1250 Per Pr. Como Push & Pull

Transformers ..c.cc.covmvnsnssrmes 1050
ADVANCE B BATTERIES, Highest Quality
L7322 Yolt, Small .. .civvrriinrnnnnss J5
F00 Z3va Nolt, Larvge (loiiiil aaeesiis 1.45
4.75 45 Volt, Medium  ....oveenipsvnnnis 209
5.50 -h Volt, Large .. cessns £
7 Strand Aerinl Wi ire, G .pp-cr,
100 ft. Coils ....vrvvsnvsdanssransn 40
FILKOSTAT ..............Special Price
D. K. Gold Sheath Bus Bar....... .18
$18.00 Westinghouse Rectigon
RN s 52 o e s i bmrm die 14.63

Only money orders accepted; must include
postage. Our merchandise is guaranteed by
the manufacturer and i of the highest quality,

Send for monthly price list.

MARVEL RADIO SPECIALTY CO.
132 Nassaw Strest Wew York City, Dest. R. D,
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