“It’s the Bunk,” Says Will Rogers—See Page 5
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AIR TRANSMITS POWER

CHICAGO’S SHOW TO
BE TRADE'S LEADER

DISPLAY PLANNED IS ONE
OF NATION’S BEST

Exposition Opens in Huge Coliseum
October 14, to Last Eight
Days

CHICAGO,—The Chicago Radio Show,
the first show ever endorsed by the Na-
tional Radio Chamber of Commerce and
the Radio Division of the national eléctri-
cal manufacturers, now promises to be
ane of the largest tradé expositions ever
held in the United States, When the
doors of the C(Ooliseum are thrown open
to the public on Saturday, October 14,
practically ever: large manufacturer of
Radle apparatus will be represented in
the show, whief will continue untll Satur-
day,- October 254 It will be open to the
public both sfternocon and evening for the
eight days,

It will be the first time that the manu-
facturer has taken the opportunity to meet
the Jobber, dealer and the public all at the
same time, Aside from the show features,
it will be a great get-together convention
for all persons Interested in Radio. Deal-
ers and jobbers from all over the middle
west will be present and meetings of some
of the most important committees of the
National Radio Chamber of Commerce will
be held at the same time.

Eatertainment Arranged

An elaborate entertalnment program is
arraiged. Ed., Wynn, the famous come-
dizn~ and his company will put on their
show the opening night of the exposition
and it will be broadcasted, There will be
a society night, a Radio ball, a children's
afternoon and other features during the
weak., Whils the entire Coliseum will be
given over to the exhibits, the Coliseum
Annex will be given over to meetings, en-
tertainment, the Radio ball and other
features.

The remainder of the exhibition space is
being reserved rapidly. The amount of
space already taken insures the success of

tha aveanitloan frarm tha standrnniat Af hath
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the exhibitor and the spectator, There
will be plenty of room for the crowds, as
gixty percent of the entire floor of the
Coliseum, Chicago's great exposition build-
ing, will be used for aisles, preventing
over-crowding and giving the exhlbitor a
chance to talk to his prospective cus-
tomers.
Much to Interest Public
The public will be entertained wall. The
exhibits will include thes latest Radlo ap-
paratus and many exhibits are of improve-
(Continued on page 2)

EXPLOIT OPENING OF
AUTO TRAIL BY RADIO

OLUMBUS, O.—Brosdcasts will
‘ be used here to expleoit the Old
Trail reopening celebration to be
. held on Octobar 2, 27 and 28 under the
*gpiees of the Columbus Automobile
The Entrekin Blectriec Company
sadeast the news of the celebra-
wng and elties along the Na-
“way between Wheeling,

2, and London, Ohlo,

nitted to remot

" which electrical power may be trar
periments made with J;- new &
waves. Mr. Vail and Miss Edith
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through the use of
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tus was that of lightin
yan beside part of apparatus

Oyster, Radio Seasons,
Opened at Same Time

Transmission Is Good in All “R”
Months of Year

WASHINGTON.—Oysters are now in
season—and so Is Radlo. Curiously, tha
two seasons coincide; if there {8 an "R
in the month, Radio transmission is good.
The Radio season opened offielally on
September 1st, and is now in full hlast.

The Radio season may be sald te begin
in September and close in April In the
United States, aceording to W. D. Torroll,
the Chief Radio Inspector. During this
period the best results are obtainable:
static, the summer imp of interference,
ceases his aectivity in the fall. Vaca-
tions are over and the enthuslasts be-
gin listening in for the distant stations,
some of which they have not heard sinoce
the beginning of summer. The amateurs
are already shaping thetr plans for further

trans-oceanic tests,

NEW ENGLAND BOASTS
FOUR MORE STATIONS

Hardware and Department Stores
Get Commercial Licenses

BOBTON, MASS.—New England has
four new limited commercial broadcasting
statlons. Thé Shepard Stores at FProvi-
dence, owned by the same concern operat-
ing Shepard Stores in Boston, has been
assigned the call WEAN; the Putnam
Hardware Company at Moulton, Me., in the
heart of the potato raising district of
Aroostook County, is glven the call WLAN;
to Col. Edward H. R. Green's new station
at Dartmouth, Mass, known as the Round
Hills Radio Corporation, is given WMAP;
and to the Vermont Farm Machine Com-
pany, at Bellows Falls, Vi, goes WLAK,

James H. Rogers, a Maryland inventor,
claims that he has received Radio mes-
sapges from distant stations through the

ground by simply burying a wire,

SCIENTISTY’
DREAM NEAR
REALIZATION

U. S. Radio Corporation En-
gineers Light Lamps, Ring
Bell by Air Waves

Device May Find War Use

Device Complete After Six Months’
Experimenting—May Be
Carried In Auto

f&pecial to RADIO DIGERT)

SAN FRANCISCO.—Will the dreams of
the scientists come to pass? Will the
transmission of power by Radio become
the next step in the ndvancement of
this new science? Acecording to an an-
nouncement by ,Wallace F. Vail, Presi-
dent of the United States Radio Corpor-
ation of this city, tests have been made
of the sending of electric power direct
by the means of a Radio transmitter upon
which the engineers of the company have
been working for the past gix months.

¢“The first experiments of this nature
were held after the engineers employed
by the eorporation noticed that an elee-
trig lamp lighted without apparently any
reason, while they were doing regular
broadeasting,”’ said Mr. Vail

““The men at once recorded the hook-
up of the set that they were using to
transmit and commenead an investigation.

Rings Bell, Lights Light

“Later, an electric bell was rung in the
city of Berkeley. eight miles away, by
means of the same fdea. The engineers
ware able also to light an efectrie light at
a distance of one thousand feet entirely by
the transmitted power."

Will the completion of the tests which
have been made in the presence of engi-
neers prove that future wars of the world
will be next to Impossible because the
United Statea will have the secret making
it poss=ible to destroy forts, powder mills
and other places at a distance of a hundred
miles or more?

{Continued on page 2)

TINIEST OF MUSICIANS
SING FOR WSY PLANT

B].'RMINGI-L\M. ALA, — WBSY, the

Alabama Power Company's sia-

tion, brondessted this week the
musie of six of the tinlest and best
loved musiclans In the world. Two

cages of singlog ecanarles known as
the “Canary Opera,'" booked with Keith
vaudeville, proved a feature unsur-
passaed for those who listened in on
the “Volce of the Magie Clty."

-
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AIR TRANSMITS POWER

(Continued from page 1)

Power Wave Cannot Be Insulated

*“The value that the invention may have
in war time,” said Mr. Vail, “may be gained
from the fact that engineers have been
unable to insulate against this power
wave, thus indicating that powder mills,
forts and other defenses could be blown
up'!l

The power waves, according to Mr. Vail,
are of such a high frequency that instead
of going over or around obstacles, as do
the waves of Radlo telegraph and the Ra-
diophone, they go through all obstructions.
1t is possible to earry the complete device
in the tonneau of a small automobile when
it is desired to trunsport it. The possibili-
ties of this invention in the future as a
weapon of defense or one of offense may
he imagined somewhbat when it is known
that the transmitted waves can heit the
metallic filament in an incandescent lght
until the former is melted

It is =aid that government authorities
at Washington have ordered an investiga-
tion with a view of furtbher development
and utilization of the invention for gov-
ernment purposes

RADIO GOLF LATEST
IN INDOOR SPORTS

Player Who Can Tune In Most
Long Distance Stations Win-
ner—=Skill Required

BOSTON, MASS—G. R. Entwistle tells
of a new indoor sport called Radio Golf,
which differs much from the much beloved
African golf, anuthér well-known indoor
sport. The ohject of Radio golf is to
eet as large 4 score as possible, which
means in other words tostune in as many
long distance statlom= as possible. This
is how it is playved:

Select some evenine
keep & record of the
heard. Each station has its identifying
call letters and can be recorded easlly
with the ald of a call list and a United
States map drawn to scale. Using these
the player determines the distance between
his station and the various stations heard
and puts it down in tabular form, the
station in the left hand column and the
distance in the right hand column, 2o the
totals ean be footed up.

The beauty of Radio golf is that anyone
can play. He ¢an make it a “lonesome,”
a twosome or a foursome, just as he
chooses, with nelghboring sets competing
with him for the best scores. Don't think
it doesm't require =kill, however, for It
does. Skill is needed not only in tuning
and adjusting but care is requnired In sce-
ing that all parts of the receiving set are
in fine working order.

of the week and
distant stations

TWO TEXAN PLANTS VIE
FOR HONOR AS LARGEST

Fans Get Announcements of Rival
750-Watt Stations

SAN ANTONIO. TEX.—Southwest Texas
Radio fans are wondering which of the two
big stations coming here will be the *‘larg-
est in the South.” The Southern BEquip-
ment Company, which bas a 750-watt sta-
tion installed and awaiting a license Ilaid
claim to the honor in recently hroadcasted
tests, heard in Oklahoma, Colorado, Ne-
braska, Kansas, Missouri, Iowa, [linois,
Kentucky, Tennessee, Arkansas, Louisiana,
Mississippi and the Interior of Mexico as=
far as Mexico City.

On the other hand, Brocks Field, the
army balloon training school, which now
operates Station DM7, recently made the

announcement by Nadio that it would have
a T50-watt station in operation soon,

CHICAGO RADIO SHOW

(Continued from page 1)

ments made during the summer and to be
shown for the first time. There will be
novelty exhibits and a score of aerials on
the roof of the Coliseum will catch and
disseminate all that is being sent out from
the brozdcasting stations zl1 over the
country.

In the large space inm the center of the
building will be a display of Radio con-
trolled automobiles, torpedoes, & pump
that ponrs out real water and other me-
chanical devices operated from a small
sending statipn.

U. J. Herrmann, managing director of
the show and Manager James F. Kerr vis-
ited more than a dozen Radio shows in
different parts of the United States before
making their final plans for Chicago's
show and are golng to avoid the mistakes
made by the other shows, The Chicago
Rodio Show will be an snnual satianal
affair and holds an exclusive lease on the
Coliseum bullding for this kind of a show
and for & long term of years

Lee De Forest Explains Talking
Motion Pictures, 1 Latest Invention

Pioneer in Radio Development Believes That in ‘Phonofilm’ He Has
Made Another Scientific Triumph—Photographed Sounds
Make for Perfect Synchronism with Pictures

NEW YOREK.—Lee De Forest, inven-
tor of the audion and Radio pioneer who
in 1908 predicted the breadcasting which
is sweeping the country today and was
promptly criticised for it, is thoroughly
convinced that he has mastered another
scientific triumph—talking motion piec-
tures,

The squawking,
kind wunsuccessfully

scratching, jumping
shown some years

apparatus s “very compact and simple,
both for attachment to the moving pleture
camera and to the projector in the
theatre.”

“The audion amplifier is the underlying
device on which all this is built up. For
taking and reproducing the voice on the
moving pictare film, a special light, gov-
erned or controlled by the voice, fs in-
serted in the moving picture camera and

PIECE OF TALKING MOVIE FILM

This section of of Dr. De Forest’s first “Phoncfilms™ shows th ventor speakin,
vibrations. h:m-h“;;k;;mm T‘:il:‘pboh( wz‘
Cﬂllh:dw'dg:w:lszgs ! s

ago is not his achlevement, but a speaking
film which synchronizes the picture and
human voice, and which promises to revo-
lationize the present motion picture in-
dustry.

Mr. De Forest tlalked freely and confi-
dently about his invention when inter-
viewed, and explained its makeuap, He
told how it could be attached at small
ocost to the averange maotion pieture projec-
tor mow installed In the thousands of
clpema thealres seattered thronghout the
country.

Concelves Idea of Talking Movies

Since 1809, when Marconi came to this
couniry and introduced Radio, IDe Forest,
then just out of college, became inter-
ested in scienlific things and scored many
trinmphs in the Radio feld. Three years
sFgo he concelved the jdea that the now
silent drama should be synchronized with

the voices of the actors and actresses in
the picture.

Today he believes his dream has come
true. He worked for two years on the ex-

periment in this country and then went Lo
Germany, where cheaper wmuterials and
labor prevailed, and put on the finishing
touches.

His invention s today “emerging from
the Iaboratory stage to the film studio,”
and “the technlque of & new art must now
be studied and developed.™

Compact and Simple

Based on inventlons made several years
ago and fully protected by basie palents

and applieations Mr. De Fore=t says the

connected to the audion amplifier, which
in turn is conneécted to the sound catching
device, similar to a microphone.

“A very narrow sirip of the flm—I1-1h
inch wide—is devoled to the photographic
recording of the voice waves through this
special light. In reproduction a reverse
arrangement is attached to the moving
picture projector, whereby a fine, but in-
tense, beam of light passing through this
narrow track on the film, registers on a
narrow strip of the film when the picture
is taken.

Andion Amplifier Magnifies Sound

“Ir remains then for the audion ampli-
fier to magnify this weak telephonie cur-
rent several hundred thousand times with-
out distortlon, amd a new type of sound
converter or loud speaker to throw tha
reproduced sound out inte the theatre
from behind or beside the screen.

“An enlirely new techniqua frem the
usual silent drama remains to be de-
veloped. Ordinarily the film picture of
today would ool be greatly benefited by
the addition of the voites of the actors.
In ecertain passages, ‘close-ups,” where
weighty werds are spoken, where now the
audience secks to read from the mution
of the actor's lips the message, usually
unsuccessfully, the anddition of the voice
may be made very effective,

“Incidentally, music, adeguately played
in the studio by a good ofchestra, will re-

place the usually inadequate atiem s in |

the smaller theutres by piano and one or
two stringed Instruments.
(Continued on page 9)
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RADIO BROADCASTS
HAVE COME TO STAY

H. P, DAVIS, ORIGINATOR OF
SERVICE, TELLS WHY

Westinghouse Official, in Interview, De-
clares Programs Have Become
Public Necessity

“You have asked me, ‘why should Radio-
phone broadeasting be continued? 1 can-
not find any answer to that question as
it seems so perfectly obvious to me that
Radiophone kroadcasting has come Lo stay.
Instead of answering 1 would ask:

“Who wants Radio broadcasting

. stopped?

“What causes anyone to want broad-
casting stopped?

“I= the present broadcasting service un-
satisfactory?

*“If it Is unsatisfactory, this should not
be a cause for discontinuing it, but rather
A reason for greater effort at Improve-
ment.” It was evident at once from his
reply that Mr, H. P. Davis, vice-president

of the Wostinghouse Electrie & Manufae-|

turing Company, had been surprised to
think that anyvone should ask such a ques-
tion. And lttle wonder, for the man who
was responsible for organizing the first
Radiophone broadcasting station in the
world—this pioneer station being KDEKA
at BEast Plftsburgh, Pennsylvania— and
the installing of three other stations
(EYW at Chicazo, I, WJZ at Newark,
N. J., and WBZ at Springfield, Mass) has
been closely in touch with Radio for the
past two and a lalf years and has evi-
dently detected no demand from the public
for cessation of Radlophone bLroadcasting
activities.
Speaks of Phenomenal Interest

Mr, Davis called to the interviewer's at-
tention the wonderful and phenomenal
spread of popular interest in Radiophone
broadeasting, and stated that he helieved
that this interest was not waning, but was

fncreasing,

“You have asked me why Radlophone
broadcasting should be continued,” sald
Mr, Davis, “Perhaps I can answer your

question best Ly saying that T can tell
you many reasons why Radiophone broad-
casting should not be stopped.’”

The interviewer assured AMr. Davis that
there was no real objection to the Radio-
phone, and so far as he knéw there was no
reason why It should not be continued.
This was In answer (o Mr. Davis's firsl
question in reply.

“Broaleasting.™ he continued, “has be-
come 3 public. necessity and is rapidly lin-
inz itself up £Nth other utilities such as
the , telephoane— telegraph, electric light,
moving pictures, ete, and just as these
activities were crude in their beginnings,
but later refined to present-day conditions,
g0, in the same way, will Radiophone
broadeasting be developed and will cover
and make avallable to nll within hearing
range, all worth-while activitiez of gen-
eral interest to the publie.”

Who Will Pay for Programs

When Mr., Davis was asked if present
conditions under which Radiophone broad-
casting was done, wherein a free service
awas given would be continued, he stated
in reply that a service of this character
offered such benefits to mankind in gen-
eral that ways would be found for its
continuance,

“Why." he said, “consider the effect of
discontinuing operations at our four sta-
tions! We believe that the combined au-
dience of our four broadcasting stations
is at least a million every night in the
week. It may be more. This estimate is
based on an approximation of the number
of Radio receivers which bave been sold
in the territories covered by these sta-
tions,. What would be the result if all
broadcasting stations stopped suddenly,
with or without warning, entertaining and
informing this vast audience?

*The elfect upon this audience would be
about the same as would occur if we took
away some one or more of the utilities
already referred to, such as the electric

{Continued on page 4)

USE BROADCASTS AND
FIND ARMY DESERTER

Cl!ICAGO,—iLmIIo was used for the

first time recently In tracing
army deserters when William
C. Mays, a full blooded Indian, was

arrested here by Police Sergt. Rich-
ard Mackey. Mays deserted from the
fiving fGeld at Langley, Va., and news
of his flight was broadcasted by Radio.
The message was picked up at the gov-
ernment bureau here. 2

10 DISABLED SOLDIERS
GIVE MUSIC PROGRAM

erans furnished a concert recent-

Iy at WNAC, the Shepard station
of this c¢ity. The veterans are students
it the New England Conservatory of
Music and are taking instruction under
direction of the United States voca-
tional bureau, The numbers included
clartnet, violin, saxophone, piano and
trumpet, and baritone and tenor solos.

BDSTON. MASS.—Ten disabled vet-

DANCING, RADIO, ANN’S FAVORITES

Ann Pennington, star Follies dancer, # Radio bug—she says so—and next to dancing she likes
dio better hything. " She has ‘?n:tu}!ed‘ a set in her zume and = mf—nll
Radic dance music, she claims, helps her keep in practice

Radio better than anything.
so they say.

alone

t aeria
o o prmetiae. - @)K & .

Ohio Women'’s Club Salaams

to Broadcast’s Popularity
COLUMEBUS, 0O.—The Radio craze has
secured such a hold on the people in this
¢ity that the women have even gone s0
far as to include the suhject In their club
programs. Recently, at a meeting of the
Glen Idche* Child Welfare league, the sub-
Jant nf the dsw e s HRadist and the o
call was responded to by Radiograms.
R. C. Bohannon, of the Erner & Hopkins
Electric company, gave an instructive talk
on the origin and development of the
science.

Phones Irritate Shrapnel;
Removed So Vet Can Listen

CINCINNATI, O.—Judge Robert 8.
Marx, of thls city, former commander of
the Di=abled Veterang of the World War,
this week underwent a successful opera-
tion for the removal from his neck of a
Jagged plece of shrapnel, a souvenir of
tiie great war, which had constantiy in-
terfered with the use of his Radiophone.
The magnets in the phones of his set
caused sufficient movement of the metal
to irritate the tissue around it, danger-
ously Wear the mastold glands in his neck.

SIX-IN-ONE AUDION
IS GERMAN'S IDEA

PROF. BERNHARDT EXPERI-
MENTS WITH TUBE

Has Common Filament Surrounded by
Six Grid-Plate Combinations
Mounted Hexagonally

NEW YORK.—Professor Bernhardt, well
Laown among professional Radlo circles
m Germany, has bheen experimenting with
a vacuum tube whieh has six grids and
six plates,

This pecullar vacuum tube Is really the
outcome of experiments carried on with
saveral elements placed within one evac-
uated container, and lichted with buot one
fillament. It has, then, really six separate
elements, united in one vacuum tube, with
but one filament to supply the electrion
flow,

The construction of the tube is intersst-
ing. The filament is placed in the center
of the tube, hanging vertically. All around
it are placed the six grids in the form of
a hexagon, and directly in back of thes:
are the plates.

This tube, therefore, operates as six
separate tubes, as the grid and plate ele-
ments function separately. It would then
be possible to connect this tube in an
amplifying circuit, and zet an amplifica-
tion equivalent to six stazées!

ALASKA’S FIRST PLANT,
WLAY, GIVEN LICENSE

Twelve Other Stations Given Per-
mits During Week

CHICAGO.—Thirteen regular broad-
casting licenses, now known as Class A,
were issued by the Department of Com-
merce during the week ending Septem-
ber 30. Among them is the first broad-
casting station in Alaska, WLAY, the
station of the Northern Commercial Com-
pany, loeated at Falrbanks, nearly in the
conter of that territory. ™The Alaskan
plant will broadeast & program of en-
tertainment for the bLenefit of the eiti-
zend within a radius of about 500 miles

The Ust of licenses for the week fol-
lows:

WLAYV, Electric Shop, Inec, Pensacola
Fia.; WNAF, Enid Radio Distrlbuting Co..

Enid, Okls.; WOAA, Dr. Walter Hardy,
Ardmore, Okla.; WLAZ, Hutton & Jones

Eleetrie Co., Warren, Ohio; WOAE, Med

land College, Fremont, Nebr.; WLAY
Northern Commercial Co., of Alasks,
Fairbanks, Alaska; WMAK, Norion Lab-

oratories, Loekport, N, Y.; WNAD, Okla-
hpma Radio Eng. Co., Norman, Okla.:
WNAB, Park City Daily News, Bowling
Green, Ky.; WMAL, Trenton Hardware
Co., Trenton, N. J.; WAMAP, Utility Bat-
tery Service, Easton, Pa; WLAW, New
York Police Depl, New York City
WNAH, Wilkes-Barre Radio Repair Shop.
Wilkes-Barre, 'a.

English Plant Claimed
As World’s Most Unique

Sixty Wires for Phones Radiate
from Receiving Set

LONDON, ENGLAND.—The public Ra
dio station which has been established as
Southport, England, is claimed to be ons
of the most unique in the world, It i-
built like a small entertainment hall. On
the “platform™ a large receiving set hax
Leen installed,.from which 60 distributing
wires radiate. These are suspended at
weil-spaced intervais from the celling, and
to the end of each i2 attached a hand phone,
suspended within easy reach of the seated
patron. Arrangements are made with cer-
tain broadeasting stationz to send out

musie batween specified hours,

THE ANTENNA BROTHERS

L. and Lew P.

Who Said Rubes?l
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CATCH ‘BANDITS' BY
USE OF RADIO CARS

PAPER OF OAKLAND, CAL.,
HOLDS CONVINCING TEST

“Thieves’” Auto Is Run Down in Hour
and 45 Minutes by Equipped
Machines

(Special to RADIO DIGEST)
OAKLAND, CALIF.—The
Tribune, ©Oakland, California, recently
held a Radio test which helped to con-
vince two police departments that Radio
apparatus should be installed on their
cars. The test was carried out under the
directions of the Radio department of the
Tribune, and attracted wide attention. The
U. 8. Army and two pollce departments

sent observers,

The test was a “bandit” chase, wherein
a fictitious bandit and an accomplice at-
tempted to evade the police. The car
driven by the "bandits"” was described
campletely by The Tribune prior to the
test, and persons residing in Oakland or
any of the surrounding country were re-
quested to motify the Tribune if the car
was sighted on the morning of the day
of the test.

Reporta Come in Half an Hour

The *bandit” car made its getaway at
9 o'clock in the morning. Half an hour
later a fleet of cars, each equipped with
recelving- apparatus, distributed them-
selves over the vicinity at various points,
as would be done in case several police de-
partments were co-operating in a bandit
bunt,

Half an hour after the “bandit” car left
town, phone calls began coming in report-
ing Its whereabouts, the direction in which
it wus traveling, ete. The calls wenl di-
rectly to the Tribune's Radlo broadeasting
tower, ELX, which Is known over the
entire west. Operating at 15 minute in-
tervals, KLX broadcasted the various re-
ports. Both Radiophone and spark were
used In the test, the latter being employed
to insure the reception of the reports by
all of the cars in the chase,

“Bandits"” Quickly Captured

Many reports were received, some au-
thentic and some that were conflicting.
The test résulted In the capture of the
“bandits” one hour and forty-five minutes
after the Radio-equipped cars took up the
trail. and after the “bandit” car had
coverad 110 miles of territory, doubling
back and side-tracking his pursuers. At
the time of the capture on Bay Farm
Island, a few miles from the starting
point, more than half a score of the cars
in ﬂm chase were closing in on the “out-

Oakland

laws,” The car that eaptured the “des-
peradoes” was fitted with a three-wire
aerial containing a total length of 40 feet
of wire.

A« =oon as the capture was made the
news was flashed batk by spark to KLX,
and KLX in turn notified all the cars in
the chase, requesting them to report back.
Forty-five minutes later every car had
reported back. Each car presented a log
of the slgnals, and every car except one
had copied every Radiophone message
correctly.  So effective was the Radio-
phone that no effort was made to copy the
spark messages, which were merely con-
firmations of the spoken messages.

A= a result of the test, the two police
officials have recommended and are nege-
tiating the Installation of Radio appar-
atus on police cars of two departtmnt-
Oakland and Berkeley.

COLUMBUS TO BE LINK
IN GOVERNMENT CHAIN

New 1,500-Mile 10-K.W. Plant Is
for Official Business

COLUMBUS, O.—Columbus, through
the United States Army barracks and re-
serve depot, Is soon to become an impor-
tant link In the chain of Radio communi-
cation stations which the government is
throwing across the country from Wash-
ington to San Francisco. The huge trans-
mission station at the General Reserve
Depot was to have been completed by
October 1. This station will be the most
powerful in this section of the country,
having a sending radius of 1,600 miles.

Under present plans, it will be used
exclusively for the transmission o gov-
ernment business and will be one of the
relay” stations from Washingtion to the

Golden Gate. Other statlons are at Chi-
cago, Omaha, Cheyenne and Salt Lake
City. The transmitting set is of ten kilo-

watts and is operated through a 1,600-volt
generator, in turn fed by a motor whose
power is obtained from the reserve depot's
own power plant.

RADIO BROADCASTS

(Continued from page 3)

light, or the telephone—and we might
go even further and say that it might
be the same ns stopping the newspapers
and magazines, and the cutting off of
amusements and communications. The
effact probably right now would not be
so vital as it will be later, as the service
fmproves and grows—which it is bound
to do.”
Peoples Wonld Demand Service

“What would happen if this occurred?”
was asked of Mr. Davis.

“You know as well as I do,” he eaid,
“that there would be a public clamor that
would quickly bring some solution of a
state or federal nature. I do not belleve,
however, that this can happen, as there
is enough commercial possibility and good-
will in this business to make it worth while
for those companies that can benefit from
it, to continue the service.

"What about the Westinghouse Com-
pany

“I feel that, In answer, 1 can =say for the
Westinghouse Company that it will not
stop a worth-while service. We , realize
the great value of the accruing goud will
to the whole electrical industry, which
has come from Radio broadcasting; and
we further realize the responsibility we
have undertaken, and it is our determina-
tion to do our share in the perfecting and
developing of this important public service.
So yon see that there is really no reason
why we should stop, as long as there is a
service to the publie to be fulfilled,”

Phantom-Circuit

eond bri -uuu-:i-z of Flatie shewers. *‘-m-.u-n.:!
::-:“'wru‘:-: Magzavo ptatione 100 miles distan, sudible 13
hﬁ!mh;r: ‘I'P-(-sﬂh-l:rn! 1iiin wt -utlwkeyou Ne Ragl
of sirrsil wnt 3o

VESCO R.A!HD SHOP, Bax 704, Vacaville, Calif.

Carter “HOLD-TITE" Jacks
1to5

Sp:i.:gs

Prices Tlc
to$1.10

Hmvy taptﬁ'd glmsphor -bronze
Write for Bulletin on these

inrk:l. Carter I’t WAY" Pluge and other products,
CARTER RADIO COMPANY, 208 South Stale Streel, Chicage
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RUE gold’

TRADE MARK

said Ceonfucius,

‘does not fear the fire’

“Grebe Radio

survives the

most exacting tests”.

Call On Us at the Chicago Show %" .J,t

Book Reviews

Home Radio., How to Make It. By A.
Hyatt Verrill, This book iz particularly
adapted for the amateur that desires to
know how to make Radiophones. Twelve
full page illustrations and diagrams,
Price, Tac.

Radio for the Amateur. By A. H. Packer
and R. R. H, The underlying principles
of Radio thoroughly explained In simple
language and understandable fllustrations,
This book will teach you how to construct
and operate a receiving set successfully,

Price, $1.50.
Elements of Radio Telephony. By Wil-
liam C. Ballard, Jr.,, M. E. A reliable, au-
thoritative discussion, In simple form, of
the essential principles of Radio telephony
and their application. The uge of math-
ematice has been almost entirely avoided.
Price, $1.50.
Radio Experimenter's Hand Book. DBy
M. B, Sleeper., This book will help in the
selection and the construction of simple
apparatus for transmission and reception
of Radio telegraph and teleprone signals.
Price, 31.00.

The Thermonic Vacuum Tuobe and Its
Applications. By H. J. Van der Bigl, M.
A., PhD. This book supplies the first com-

prehensive and reasonably concise treat-
ment of principles of operation and the
more important phenomena exhibited by
the passage of electrons through high
vacua. Price, $5.

The book department of the Radio Di-
gest is prepared to send yon any of the
books on Radio published, whether listed
in our Book Review or not. Let us know
what book yon want, send us your chesck
and We will see that the book is malled to
you. Postage stamps in payment for
books not excepted. Send money order or
check. Book Department, Radlo Digest
Illustrated, 123 W, Madison 8t., Chicago,

The B T 'o'emer Condenser Ins no equal
.0005—85.00; .001—$6.00 with Dial
Ask your dealer—or write ws direct

BREMER-TULLY RADIO CO., Manufactarers

632-536 SOUTH CANAL ST,, CHICAGO

‘““ALL-AMERICAN"’

Amplifying Transformers

Two years of successful use all over the
world guarantees pPrmlnen: satisfaction,
Radio and Audlo Freque

SEND FOR CIRGI.ILAII

luuuun MANUFACTURING CO.
South Dearborn Street

“Q R" Vernier Adjuster
PRICE Type
$1.50 100

Pat. Penil's

With this simpie attachment you v\.m elim-

Inate capacity effect from the hands and

;ln' c‘l:sciunmeummeitar 1“”“?1“%;“‘ enables
) als wile

unable to hear betogrj; Lt

Manufacturers Jobbers Dealers
Write for Our Unusually Liberal Discounts
Robinson Specialty Company

2 WALNUT STREET, KEYPORT,

Entirely does away with outside
antenna and lightning arrester—
all for $2.00. Simply plug into any
electric light socket—no current
necessary—

ANTENELLA

1 IT SIMPLY HAS TO WORK
AND IT WILL

Awarded the Evening Mall Certificste of
Excelience

At yomr dmleh—oihmthe wend us _his
name and $2.00 and you will be supplied
without further charge,

CHAS. FRESHMAN CO.,, Inc.

Sole Mamufacturers
RD, 292 Hudson St., New York

Dept.

Federal

Radio Frequency
Amplifying
INSTRUMENTS

are unquestionably the
most satisfactory that have
vet been devised.

THEY INCLUDE

No. 55
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No. 568
Amplifier and Detector

Federal Radio Frequency Amplifier. .........$ 58.00

{Two stages Radio Frequency Ampiification)

No. 56 Federal Radio Frequency Amplifier and Detector 52.00
(One stage Radio Frequency Amplification and Detector)

No. 57 Federal Radio Receiver. .. .......... a4l IO
(One stage Radio Frequency, Detector and two stages Audio Freguency)

No. 58 Federal D. X. Radio Receiver............... 116.00
(One stage Radio Frequency, Detector and two stages Audio Frequency)

No. 8 Federal AUDIO FREQUENCY Amplifier and Detector 52.00
(One stage Audio Frequency and Detector)

No. 9 Federal AUDIO'FREQUENCY Amplifier . ......... 58.00

(Two stages Audio Frequency)
Chicago Radio Show Booth No. 122
WRITE FOR BULLETIN No. 119-W

Fedveval Telephone & Telegraph Comr

BUFFALO, N. Y.
CHICAGO BRANCH OFFICE: 805 STEGER BUILDING, CV

It has bzen
talked about
but never
fully realized

until NOW

&
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“IT’S THE BUNK”—WILL

MOVIE STAR TALKS
TO RADIO AUDIENCE

Ropeless, He Successfully Springs Gags on Thou-
sands of Listeners

¢¢It’s the bunk,’’ laconically remarked
Will Rogers as he went on ropeless re-
eently before the invisible andience lis-
tening in on station WWJ, owned by the
News of Detroit, Michigan.

“I don’t think you ean hear. If it
isn’t the bunk let me know whether vou
hear me.’?

““Much to my surprise,”’ said Rogers
to the writer as he was sitting in his
dressing-room at the New Amsterdam
theatre in New York, between the acts
of the Ziegfeld Follies in which he is
appearing as of old, ‘T received post
cards and letters from all over the middle
west. One in particular was from a cou-
ple down in the Arkansas hills,“located
fifty miles from a railroad and twenty
miles from any town, who had listened
in that evening and heard my gags and
wrote they were very much pleased with
my air aet.

His Gags Show Improvement

““I also heard from a couple of old
school e¢hums of mine whom I had not
seen for vears. They said they were de-
lighted with my stuff and it had improved
sinee we use to be on guard duty at
Boonville, Missouri,

““The whole thing was new to wme,”’
commented Rogers as he rubbed the
grease paint on thicker and began look-
ing for his Giant baseball uniform in
which he was to appear in the next act.

I mever cared for eleciricity,’’ he
eontinuned. **Always been afraid to mon-

key with the wires. This broadeasting

thing was new to me,
Fords Hears Him

“The thing that interested me at Detrolt
was the fact that Henry Ford was listen-
ing in on my act that night. You know
when I am in Detroit I always spend a day
with Henry, and on this trip, the day after
I was on the program, T went out to visit
him, He said that he had heard me very
plainly on a set that he had built himself.
He had it rigged up in an old cabin on his
estate at Dearborn near Detroit. Edsell,
hi= hoy, had a ready-made set at his home,
but Henry stuck to the one he made
himself for a few dollars,

“We got to talking about the effects of
Radic on the attendance at the theaters
and Ford said that theatrical interests
were wrong in taking the attitude that
stars broadcasting over the Radio would
hurt the show business. ‘It will bring
them in instead of keepinz them away,’
Henry commented.

Ford Hintz He May Make Bets

““There's a lot of profit in these wire.
less sets. We can build them for twenty-
five dollars and make money. I may go
into the manufiacturing of Radlo sets'"
Rogers quoteid Ford as saying.

“AMy movie experience helped me there”
said the famous monologue-philosopher-
comedian in answer to the guedtion. “Did
yvou get Radio fright when you appeared
before the microphone in Detroit?"

“You know in motion picture work we
have no audience except the camera men
and the director. On this account I didn't
miss the people out front so much when
I was biroadcasting.

FIRST PLANT GIVES
AFRICANS A SCARE

NATIVES SUSPECT WITCH-
CRAFT OF APPARATUS

News of White Men’s All-Seeing “Magic
Eye” Spreads Rapidly
to Villages

GLAND —The coming of
the first Radio plant to Central Africa
and its effect on the superstitious nao-
tives is related by S. F. Joelson, suthor
of “The Tangun¥ika Territory,'” in an In-
terview.

“It was during the East African cam-
paign that there first arrived In Nyassa-
land heavy motor-lorries fitted with Radio
instzllations and one mounting & powerful
segarchlight,” sald Mr, Joelson.

“Quickly the purpose of these new in-
struments became known to the inquisi-
tive blacks, who promptly sent through-
oul the town of Zomba and the surround-
ing villages the news that their white
masters had brought into the land a
magic eye that could see everywhere,
svan an tha darkast nicht. and a nower-
ful machine that could speak without a
mouth and hear without ears. Yea, even
from lands far distant were the words
heard.

Radio Classed as Witcheraft

“To the superstitious savage the ad-
vent of these evidences of European
witcheraft—for as such they were rated
—wnas by no means welcome. Did it not
mean that thelr secret whisperings and
their hidden doings would be disclosed to
the all-knowing white man?

"“If messages from other white men
far nway could be received, was it not
gertain that the listening machine could
overhear conyversations In the family
huts? If the eye could pierce the dark-
ness afar off, could It not more easily
=eg into the black man's nearby village
and there watch what bhappened?

Blacks Quaked With Foear

“For days the Nyassaland township
was in a state of constant fear, Terror

-aighted. the heart of the man whose

“ances had not always been loyal;
=g was the head-man whose words
“+jals had not been trus, Was re-

* hand?
‘hey had been told again and
English used thelr magic

LONDON, EN

powers only to learn about thelr enemles
did the natives throw off their frightened
constraint and resume their wonted care-
less manner of life. The explanation was
to them so natural. Of course, the doings
of friends would ‘not be eubject to the
black arts of sorcery.

“To the faint hearted the presence of &
pair of aerials was a powerful argument
for patriotism.

“Thus did Radio make
tral Afriea.™

its way to Cen-

De Forest Brings
Out New Receiver

Three-Tube Outfit Gets Results of Ap-
paratus with Six Tubes—
Has Loop Aerial

NEW YORK.—After many weeks of

silence regarding their much-rumored new
receiving =et, the De Forest Radlo Tel.
& Tel. Co. has at last released the de-
tails regarding this new apparatus.

In a eabinet measuring 10 inches by 10
inches by & inches the De Forest en-
glneers have embodied a two-circuit
tuner, three stages of Radlo frequency
amplification, deteéctor and two stages of
audio frequency amplification. Due to a
recently paténted circuit to which De|
Forest has sole rights for manufacture.
only three tubes are necessary to give the
results usually necessitating six tubes,

Loop Plug Controls Tuner

Provision is made for the use either of
a loop aerial or of an outside aerial and
ground. The base of the loop Is a phone
plug which is inserted, through a hole In
the cover of the set, into a two-clreuit
jack beéeneath. When the loop is with-
drawn and the outside aerial is in use,
the condenser is connected across the
secondary of the variocoupler. When the|
loop is inserted, the condenser s across
the loop and varlocoupler is antomatically |
disconnected.

Conections, with the exception of aerlal
and ground, are made to binding posts
mounted on a shelf about midway of the
panel veartically, and inside, the wires to
batteries being brought out through eye-
letted holes in the rear of the cabinet.
The zet iz extremely simple to operate
as there are mno ticklers or varlometers
to adjust. With the loop in use, all tun-
ing is done with the condenser. Fllaments
are all controlled with but a single rheos-
tat and once this and the potentiometer
are adjusted, the tuning requires the

“No, I don't belleve Radio will take the
plnce of the spoken stage any more than
the movies did. Most artists who have
made records for the phonograph people
have found that the records have helped
attendance. I believe the same is true of
the wireless. It will help the drama rather
than hurt it."”

“Did you miss yvour rope when you wers
broadeasting?’ the interviewer inquired
as Rogers grabbed his haseball cap pre-
paratory to Joining two stalwart players,
garbed In New York Giants' suits, who
were to appear with him in the next act
in & screaming take-off on baseball in the
“Bull Pen™

“No, I can't say I did. You know thal
rope is a handy thing on the stage. If one
of my gags don't go I do a trick with the
lariat and get & hand for that If I didn’t
have the rope there wouldn't be anything
else to do when a joke didn't go over but
to stand there and start the next one. That
rope is handy on the stage, but I didn't
miss it when I was talking over the wire-
less."

With this final comment on his experi-
ence In the mysti¢ realm of Radio broad-
casting the stalwart western stage humor-
ist shook hands and with a flying leap
made a dash up the stairway for the next
act in the new edition of the Follies.

ROGERS

manipulation of but a single knob,

Radio Digest

A Radio Library in Itself

[——=TEAR HERE—MAIL —— —

Special Offer

VOLUME ONE 13 NUMBERS

Coupon

Given away with one year’s
subscription to Radio Digest

Only a Few Left—Better Hurry!
POSTPAID by Parcel Post

Radio Digest, Hiustrated,

West Madiseh St., Chicago, Hiinols.
Plesse reservo me one hound \'i:-lilme Number
One for thch I am uuclualnﬁ M, 0. for
Five Dollars (Forelgn Six Dllkl“!l‘ for One
Year's Subseription to Radlo Digest, Nius-
trated,
Namb ..

| Aduress

B O csiscsawsansriinanin

T T T TP

1

|

|

] Publisher,
129

]

{

{

Ty e

BN a s vt uuannans



www.americanradiohistory.com

RADIO DIGEST ILLUSTRATED

To Get Guaranteed Radio
Supplies Go to a Ray-Di-Co
Organization Dealer

HE SUCCESS of your Radio apparatus

Territory Now Open depends upon the QUALITY of your
to Responsible Dealers

equipment. You will avoid disappointment

% you, went She St by buying the GUARANTEED products
agency, in your territory, for EiTw

the GUARANTEED prod- made or distributed by the RAY-DI-CO
ucts offered by the RAY-DI- )
=i s bt ORGANIZATION, Inc., for the same rea

son that our dealers avoid risking their

Write Us AT ONCE

for full information. We want en-

reputation in selling them.

S i g s |
¥ sy Yeakis., S will ¥ow Our dealers are enthusiastic because they know that
you how to build a profitable per- :

manent business quickly. we stand back of everything put out by the RAY-DI-

CO ORGANIZATION, Inc.
See the New

Ray-Di-Co Organization, Inc.
Self Contained Radio Sets
Prices Range from $150 to $1000

See Our Exhibit at the
Chicago Radio Show

All batteries, controls and loud speakers, etc., are con-

tained within handsome console cabinets. These sets October 14th to 218t
are elegantly made. No wiring or outside connections

are necessary. lhey are complete, They are orna- The RAY-DI-CO ORGAN-
mental and serviceable. IZATION, Inc., will display

some of its new self-con-
tained Radio sets.

Every article offered by us is GUARAN- %(E)N RﬁY-Dl;EObe ORS%AN:dZA-
. g ARG en ect to
TEED. Only t}.lo.se parts which have_ first b ondeasti o T it corh
stood the most rigid laboratory tests will be lished at the Radio Show. See
shipped. If perchance any part proves to be how we do it. _

defective, we will replace it without a word. =

We Ray-Di-Co Organization, Inc. | yous

g‘ﬁmtee Operates the Ray-Di-Co Plymouth W. G. A. S. Broadcasting Station s
1215-1217 Leland Avenue | ey

Sales Evening.

CHICAGO
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How to Make Uniset Panel Receiver

By Thomas W. Benson

idea of bullding Radio sets, the
writer has watched with interest
thie varfous attempts In this line. The De-
Forest sets were among the first to adopt
the {dea, but carried it to an extreme.
The principle of mounting each instrument

HA‘\'ING always champloned the unit

tiong the apparatus will' not function well
on short waves, The DeForest Company
found this te their sorrow, and the panel
apparntus did mueh to cast honeyeomb
coils into disrepule as short waves tuners.
Their "Inter Panel” sets were a step for-
ward and carried the unit idea to perfec-
tion. To combine apparatus that normally

must be used together Into a unit and the

use of the proper units to bulld the desired
set iz the logieal goal of the unlt prinel-
ple,
Advantages of Scheme

The writer has designed, bullt and tested
a serles of units that not only embody
this principle but go further. They have
been simplified to the point where anyone
equipped only with a few hand tools and
a kitchen table ean build them at a cost
that puts real Radio apparatus within the
reach of everyone. The sets can be han-
dled by the Inexperienced. Old folks and
children have no trouble in tuning the
simpler arrangements, although a little
ecare is needed when several stages of
amplification and regeneration are used.
They will also appeal to the experimenter
as terminals are brought out in such a
fashion that almost any pet or new circuit
can be experimented with,

Tuner TUnit

The first unit m the series is a crystal
tuner complete in itself and good for a
fange of 15 to 26 miles, depending upon
size of the aerial and power of the trans-
mitter. .This set {s a complete unit, can
be used alone, and forms the nucleus
around which ¢an be built a long distance
receiver. Omne can start to construct this
set with full assurance that it will not be
necessary to dismantle it later, but simply
add other units as found desirable and in-

0

i

1.4
crease the range and loudness of the sig-
nals, 3

The tuner is of the single-circuit type,
employing indoctance for tuning only, a
switeh giving rough adjustment, while a

»fometer effect is used to provide fine

= This arrangement gives very
sming, ean be bullt readily and
‘he cost of a variable condenser,
“enger and a special detector
ipparatus, An idea of the

the apparatus can be ob-'

res 1 and 2, which show

tively.
Construction of a Crystal Tuoner
The base is made from white pine or
poplar measuring 4 by § inches and % -inch
thick. This board should be cut true anid
carefally smoothed up with sandpaper.
It is then given two coats of thin shellac.
It pays to take a little care with the seem-
ngly unimportant parts of the set, for one
must remember they are <10 be used with
other units to make a large outfit that
should be a source of pride rather than a
reason for exctises in its construction

Eakelite or Formica Panel Used

The panel Is to be made from bakelite
or formica. This will cost more than
fiber but looks better, is more efficient and
adds little to the over-all cost of the sel.
A plece 4 by, 6 inches, #-inch thick, i=s
used. The lafout for drilling the panel
is shown in Figure 3. The best procedure
is to mark off the position of the holes on
a plece of paper and paste it on the panel,
then with a small center punch mark the
panel through the paper and drill

The writer has found it good practice to
first drill all the holes with the smallest
size drill used.

In this case 9/64-inch drill, which is the
size hole usually used for contacts, would
be used, then larger drills shouid be used
where necessary. This procedure will save
many bad mistakes.

Where the &ize of hole is not given, it
will depend upon the zize contacts to be
used or the make of awitch employed. A
%% -inch hole is required to mount the de-
tector. Where a drill of this size is not
available, drill a series of small holes in-
side of a %-inch circle, break out the cen-
ter, and smooth up the edges with a fle

Main Inductance Panels

The terminal panel may well come next
This also is eut from #&-inch formiea or
bakelite and drilled as shawn in Figure 5.
Hole sizes are not given here, as they will
depend upon the binding posts to ha vsed,
The two lower holes are for attaching to

2
- _ipl_, -
Porap o
3 d
INA
e T4
o | 6.3
i I
- ol

tlie base and may be 5/64- or H/16-inch in
diameter. i

Next we have the tube on which s
wound the Tain inductance. Let ug for
convenience t=zll this the stator. This =
& fiber tube 3 inches in outside dlameter,
L-inch wall and 4 Inches long. 144
so desired it is only necessary to drill holes
to fasten the ends of the winding and to
pass the rod carryving the rotor. A much
neater job results when the leads from the
winding i= brought down inside the tube
and come out through the lower row of
holesz The latter method requires the
drilling of the holes shown in the illustra-
tion, After drilling, all rouch edges should
be removed from the holes and the tube
should be given a thin coat of shellac,

The leads from the winding should first
be put in place. Cot five pieces of No, 18
fixture wire § inches long. Buare one end
of each of these wires for %-inch and tin
the wire with solder. Now take one lead
and push the bared end through the right
hand hole of the row of 1§-inch holes nea
the bottom ef the =tator. Pass the wire up
through the tube and out the J-inch hole
directly above it. Bend the bDared end
down on the outside of the tube and pull
the wire inside the tube taut, making ft
fit snug against the inside. The same
procedure is followed with the other four
wires in the remaining hole. The above
is rather difficult to explain, but an exam-
ination of the tube when drilied will make
the process easy. When finished there wili
e five bared ends equally spaced down the
side of the tube with the ends protruding
from the lower row of holes,

Winding the Coils

We are now ready for the winding.
There will be required about two ounces
of No. 26 8. C. C. wire. TFasten one end
of the wire in a hole drilled 3 -inch from
the top of the stator on the side opposite
the holes for the taps and start to wind
the wire in place. When about seven turns
are on it will be necessary to jump the
space where the rod for the rotor passes
through and continue winding. If instruc-
tions have been followed the fifteenth turn
will reach the point where the first leads
comes through the wall of the tube. With-
out cutting the wire, bare about % -inch
of it and wind it around the tap head and
continue winding.

The twelfth turn of the second sectien

should reach the next tap lead where It
should also be bared and wrapped around

the side and top views of the set respec- | the lead.

The remaining three sactions
will consist of twelve turns each. The
end of the winding being wrapped around
the last tap lead. The taps should now
be carefully soldered, taking care mot to
use too much soldering flux or get it on
the windings. This completes the stataor.

The rotor may now be made as shown
in Figure 4. It consists of a 1-inch lenzth
of fiber tubing, 2% inches in diameter
with an %-inclh wall, Holes in the center
are drilled for the pivot rod and two small
holes for the ends of the winding. The
rotor s wound with 15 turns of No. 26
8. C, C, magnet wire, winding very tight to
prevent the wire working loose.

Assembling Rotor and Stator

The rotor and stator may now be as-
sembled. The pivot rod is really a 53-
inch piece of brass tubing Y -inch outside
diameter. A small hole is drilled through

ey
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the rod %-inch from one end for the
cotter pin shown back of the panel in Fig-
ure 1. One inch from the other end a
V-glot is filed in the tube for the wires to
enter. Start the end with the slot through
the holes in the stator, hold the rotor in
place and push the tube through. The
exacl positlon of the rotor on the pivot
¢an he determined when the set is as-
sembled.

The contact points on the panel should
be put in place and the switch lever
mounted, The detector receptacle con-
sists of a flush bayonet joint double con-
tnet sorket As used on automobiles. This
Iz alipped Inty the 75-inch hole and locked
In place with the nut provided, Now at-
tiweh the panel to one end of the hase with
two round head nickeled wood screws 1
imeh long,

Mounting Strip for Stator

The mounting strip for the stator as

shown In Figure 2 is cut from wood %-

inch square and trimmed long enough to
fit inside the tube. This is fastened to the
base by means of a wood screw in such
a position that the stator will be 4-inch
from the rear edge of the base. The stator
can be slipped over this cleat and the rotor
slid along the pivot till it §s In the center
of the stator. The stator can be slipped
up or down on the eleat so the pivot tube
will be parallel to the base and turn freely
in the hole in the panel then fastened there
by driving small brass pins through the
stator into the cleat as shown in the side
view of the instrument. The cotter pin
and washer should Mt snug against the
back of the panel,

The dial can then be slipped onto the
end of the pivol tube and clamped In place
with the =et secrew. To set the dial, place
the rotor horizontal, turn the dial so either
the 100 or 0 mark is even with the scratch
on the panel and fasten. Two fexible
leads are pushed through the V-slot in the
pivot tube and out through the end. These
leads are soldered to the ends of the rotor
winding,

The taps from the stator are cut to the
proper length and soldered to the contact
roints on the panel

Fixed Condenser Construction

Detalls of construction of a fixed con-
denser for this set wure given in Figure 6.
Two shects of thin copper or brass are
cut to the sizes shown, a shest of paraffin
paper or olled linen placed between them.,
and the sides of the wider piece folded
over the narrower. Leads can be soldered
to the ends of the sheets entering when
the condenser is connected into the set

The seven binding posts can be placed
on the terminal panel which is mounted
on Lthe rear of the base by means of two
wood screws, The wiring of the set can
be completed as shown in Figure §, using
No, 18 fixture wire or No. 14 bare copper
wire with spaghetti tubing. The former
makes a very satisfactory job if a little
care ia taken. in bending the wire and cut-
ting it carefully to the proper length, A
lHttle time spent at this point will be well
repaid in the appearance of the set, Tt
will be noted that the detector and con-
denser are not connected te the tuning
apparatus inslde the set so jnmpers must
be p=ed on the outside, This allows for
the use of different clrenits as will be seen

(Continued on Page 9)

Disappointment

if New York Coil Company’s
apparatus is used.

Don’t waste money, time and patience on cheap, im-
properly designed parts. Our products are all honestly
made, priced and guaranteed, and will deliver maximum
efficiency in the most simple hook-up or farthest ad-
vanced Radio Receiving Set.

COMBINED MOUNTED VARIOCOUPLER

~The ooly Vatloooupler on the marked

that sllows ';um'l or talile oprmmretion gnd
[

23
11

limioates the conoecting of taps, soldes~

ing, drilling, ele. A grent milvsniaze in

it‘.:..lln. Nothing live iU on the market,
dsomiely fniabiesd. .
P T i $8.00 3

338 Pearl Street

Standard Variocoupler. . . . $4.00
Variometers
Amplifying Transformers. 4.00

structed receiving set never occurs
“ Radio Frequency “ .

The Entertain-A-Phone Receiving Set No. 2, complete with tuner, detector
and two-stage amplification, all in handsome single cabinet, priced at $50,
is a revelation in Radio development. Results, appearance and ease of
operation fully equal to sets costing twice as much.

h Will exhibit at Chicago Radio Show

NEW YORK COIL COMPANY

in a home con-

Our line consists of

4.00

L R

4.00

TUNED CIRCUIT TYPE
(exclusive with us)

43 Plate Condenser. . . .. .$3.00

& i“

2.00
1.50
1.25

Venier

New York City, N~ |
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RADIO DIGEST ILLUSTRATED

Radiophone Broadcasting Stations

Corrected Every Week.

HOW TO USE THE
NEW DIRECTORY

HE BROADCABTING station

directory changed greatly Ilast

issue, Every publie service broad-
easting station is to be found now, not
only in the location index, but in the
schedule list below, The latter, iowever
is divided, one-half appearing this
week, and the other half to appear next
week., It is belicved the improvement
will be greeted as avelcome Ly many
readers,

The station schedules, given below,
are listed alphabetieally by eall letters.
Following the eall is given the city and
state, the wave length (PROVIDING
a wave length other than 360 meters is
used), the miles range of the station,
the owner of the station, the schedule
of operating thours, and the kind of
time used,

The state, eity and ecall list given
following the station sechedule list ap-
pears with the first half of the sehedule
list. each week and is merely an index.
One wishing to find the calls of the
stations in his vicinity, will find this
index useful,

Two successive issmes of RADIO DI-
GEST will give oue the most complete
and aceurate list of broadeasting sta-
tions obtainable.

“‘EA{" Peoria, 1L 200 mi.

W05, Aporis, Hews, cooeert,
nmiu Central.

WFAQ, Cameron, Mo,

Station Schedules

(NOTE.—The second half of the scheduls list appears
below, The fist halfl appeared last week.)

WDAY, Fargo, N. D. 485 ®lso. 100 mi. Fargo Badio

un,

Brown's Business Coll
aily ex Sui, 10:30 am, weather! 12-12:15 pm, musio;
l.iﬁ ~1:65, markets; 4:80-4380, !gulnw Jecture; ulf?bﬁﬂ

11 am,

MG~11:30, 11:55- 12

11330
Sun

WFAN, Hutchinson, hﬂ.\m 485 also. 500 mi. Hutchin-
son Blec. Servive’ Co, Daily ex Sup, 1 pm, mariots
ete. Central.

i

Cameron Radio Co. and Mo,

9-10

Am.

Bervice Co.  Daily ex Suin, 13 15 pm, weather; 7-7:30, Ine. Dally ex Sun, 9-9:20 gm, 1

tews, musie. Mon, Weid, Frl, 8-10 pm, concert, v 12:15-12:30 pm, 130 1.45, 2: -iﬁ-ﬂ 4-4:15, " 4:30-4:45,

Suan, 12:15 34w, wvnh\.r Central. 5-6. Wed, 10-11
WDM. Wuhjnmn 50 ml. Church of the Cov- | WGAT, Liucoln, Nebr. 100 mi. Am. Legion, Dept. of

enait, Sun, sflo ar .Echumh fervice; 3 pm, leeture; |~ Nebr, Mon, Wed, B ym, anRouncements. Fri,

T30, rhutc lervce. aslern i, patrio tam, conceit, Sun, 3-5 , Bermon.
WOT, New York, N, Y, Ship Owners Ruiiu Service ll:nntalﬁA e iy
WDV, Omaha, Neb, John . Yeiser, Jr, WEGA Marpus G. Limb,

WDY, Hoselle' Pork, N, J. Radic Corp. of America, WGAV Snu:u:nh. Ga. B-H Radio Co.
WDZ, Tuscals, Il 70 mi. James L. Bush. Dal WGAW, Altoons, Pa, | Ernest’ C. Albright,
S0n, every half hr,, 8:30 am-)2:15, Chiﬂsn Board of | WGAX, Washington, C. (., 0. Radio BElee. o,
mdu quomunnm Tues, Fri, 7-8 pm, concert, enter- wga'r,n.\i‘a;;mm: S\\‘u. 3 llllu mi. ﬂ.'ﬂunhl l\\'estam Radio
0. pily ex Sun, 9-10 am, financial news;
WEAA. Fliul. \ltch. Fullain & Lathrop. news, opening markets; -I. pm, news, closing markets.
WEAB, Fort Dodge, Ie. 250 mi, Stendiard Radio Mon, Wed, Thurs, Sat, 7:10-8:30 pm, concert,

Bauip. €. nnll)«'. 7:80-8:80 prm, mosle, news. Sun, ¥ §9.20.19 am, sermon. be iral,

10:45 mm, church service, 8-3:30 pm, nwsic, Central, | W@GAZ, South Bend, Ind. 100 ml_ Sauth Bend Trib-
WEAC, Terre Hauote, Ind. Baines Elee, Service Co, uru- Daﬂy ex Su;, §-9:00 am, home hints, menns;
WEAD, Atwood, Ean. 85 also. 150 mi. N, news, music: 7-8, news, musie, Central

Kausas Radio” Supply Co. Dally ex Sin, 11-11:80 WGF, Dea Moes, Tu, - Heglater & TrvUsic,

om, markews, mosic; 12, markets: 1:46 pm, markets; @I, Medford Hillside, Mass, 485 also, 500 ml.

ug half hour H3:15 to §5:45, news ris, eg, Wed, Raidio & Research Corp. Daily ex Sup, 9:55 tm, mosic;

Thurs, Sat, T:30-0, corcert. Sun, 11 am, church 3, news; T:00, sports, news; T:d6 vpm, police reports.

gervice; 3 pm, sacred musle; 7:30, church service.

Central,

WEAE, Blackshurg, Va. Polyrechnic Tnust

WEAF, Nuw York, N, Y, Westurn Elee. Co.

WEAG, Edgewood, B. I Nichols-Hineline- Busselt Lab,

WEAH, Wichita, Kan, 485 also, 500 mi Lander
Radib Co. Daily ex ﬂnt and Hun, markets at 8:40
am, 0 10:40, 11:4F, 12:30 pm, 3:15 Wed, Sat,

8-0 pm, eancert. Sat, mnrkem ut B:40 am, 940, 10:40,
1= -l{}l. "Buiy, 8-0 pm every third weelr, panvert. Contral,
WEAI, Ithaca. ™. Y. Comell Univ,

WEAJ, Vermilllon, S. 'D. Univ. of 8, 1.

WEAK, St Joseph, Mo. 100 mi. B. Aberambie,
Daily, 12-1 pm Bt Joseph live atuck markets; 7:80-

Ab, cnnu-rt. "Centrul.

WEAM, North Plninuel:!, N. 7. 75 ml. Burough of N.
’Ialnﬂﬂﬂ Dafly, 7:30-8 pm, music, police news, ete.
Hastern, -

WEAN, Providence, R, I, 100 ml. Bhepan! Company.
Daily ox Sum, 8-5 pm, musle; 6-8, bedlime storles,
spnrts wunlllur, mueie. Mon, Wed, §-10 pm, con-
oert,  Ens
EAQ, Columhus, Ohio,  Ohio Btate iy,

"&Eﬁg. Mahile, Ala. 486 nlso. 50 ml. Moblle Radio
Co.  Dally, -14{» nﬁu. T—S\E-Iff. Can
e T, N, I Yo M. G A s
\'Jgig. ﬁ:rhli%uru. Md.  Bolt. Amerleun & News Pub,

AS, Washington, D, ¢ 100 mi. The Hecht Co,
W‘Fia]?v ex Sun'mﬂ 4 pm, musle, retall news.  Wed, 7-8
i), COmenrt, I;‘ll T ;“Lf'3$ :]l]}l. t:gglcert ro.

¥ (ML, n, Joln ATy v
gE:II, g‘iﬁ:‘xﬁ Clty, Ta. 150 mi. Davidson Bros. Co,
Dally ex ‘hu:, 4 gm, opening markets, weather, Gports,

news.  Cantr

EAV, Bushﬂll» Nebr. 200 mi. Sheridan  Elec.
w&arvl.tn 0. \‘nd, ¥il, Sum, 8-0 pm, concert, news,
ete, llu'n

WEAW, J\ulien-(ln. Ind.
WEAX, Litile Rook, Ark.
WEAY, Houston, Tex.
WEAZ, Watsrloo, lu,

'llmrs. Sat, 7-8 pm,

Arrow 'R;nlm Lab.
Tk AL Jnh
Will Hurwlm.
10 ml. A, €. tinwrmnu. Mon,

TIEWE, hmﬁm lecture.  Central,
B, St I.mﬂa. Mo, Benwods
EH. I’ lsa, Okla, (400 S, Main 5t., Eldorado, Eans.)
Midland Hefining' Co,
WEV, Houston, Tex. "Hurlburt-Still Elee. Co,
WEW, St. Louls. Mo, 485 only. 100 nil.
University. Daily ex Sun, 10 am, weather, o
nm and live stuck ruurhu:si 2 pm, f.ll;.l&ll':lk of mar-
Sat, 2 program. af
WEY. Wichita, ”Knn 485 also, %en mi. Cosradio l.‘.-n.
Wichita Daobeon,) Dally ex Suu, hourly, 8:40
12 0 pm, stock markets, Daily, 10:46 am and -i 230
wouliwr §-100 pui, sports, concerf, lecture; 10:45
Sun, 8:10 pm, church service, coucert, Cine

tral.
s, Tex, 400 and 486 only, 250 mi. Nows
’ﬁ]‘?{l‘.‘ﬂl‘l"ﬂn! Datly ex Sun, 10:15-10:45 am. weatlir,
eobton region bulleting 12:90-1 pim, music, talks 2-2:30,
murkels, hews, sportsi 8330-5:45° pm, markeis, oewas
fid5-7, ®ports; H-8:0, eopeert,  Sun, 2:80-8 pm,
1-hum-l: fi:80-6145, s[!or!_ﬁt:' !; 11.5!3 10 clmm_ﬂ. Central.

5 e, N. Y. ar]

WFAB. Stiper 0T, aumrlnr Badio Co.

WFAC, o ls.cﬂl:g;iﬂml.
0- i "

wlr)ﬂlg' siu:m. Ran. 300 mi. Watson Weldos Motor

Supply Daily ex Bun, B:45 mm, 0:45. 10:45,

11:45, 1: 15 pm, ‘mnrlets; 4, Tlnl.t!, B,

rt. Sun, am, pim,

keepste, W, Y. 200 mi,

o mw! ﬁml‘ Su.n 10-10:80°

1:a0-2 pra, 4-4:15, Taes, Thurs, Sat, £a5 o,
Ly nruu:nm Faa

5 N. ¥. 840 only. 500 i, Radio

wg:lnwius I.mh. Wed,  Bat, 7:15-10 pm, concerl.
“Sun, ﬂ-d pm, © gorvice, Eastern,
WFAH, P Art.h . Elsa. Bupply Co

wsm Ashoville, No G, Hi-Grade Wireless' TInatrument,

T,
westher.

nows. Tues,
church secvlee: &

H. € Sprat
T, 1140911 1%{
rg-

Pex,  Chronfcls Pub, Co.
anh }luuﬁt&;.n Mipn, 485 also. 100 ml. Grantta
t‘u Elee, Co. 1atly. ¢x Sun, 3:30-4:00 pm, markets;
40-9, entertatnment.  Central.

'sm'lce' 8:46 _ nm,
| week nights, 7:30-0 pm.  Eastern,
W!BL. Fhilmlel his, Pn

Weil, Fr! 8 pm. enturtninment.
gervics,  Central,

tal.rlmmll Eastern,

WHA
WH.M' Hiumtington, Inid. = Hunting
Z, Troy, Tensecl

WH N, ar Pol
h ilB. Kangas City, Mo, A4
Tmotar Schopl,

lmmur Daily_ex Su :,i'

2 pm,

time stories, Tues, ilrs,  Sumn,
© Centeal,

urbies’ Mo

Bpecial features

Holyoke, Mass, Helyoke Strest Ry. Co.

on Prees,

yteolinde Tust.

l. 00 mi  Sweene
i, m, of

. bed

8-10 pm, woliver

O'n Tues and Thurs, 7:30 and 745 pm programs al
T:45 nod 7:55 pm, respectively, Sun, 8 pm, chirch
sucred  concert.

N

2,000 mi, Thos, F. J. How-

markets; 5, wosther, police pews, genersl news. Mo,
Sun, 10 am, chirch

4-1 pm, weather, music: 4-5 and B-10, music, cntor=

A

WHD, Mo Va.
Sy, Dally, deg. 7180, Tews
WHK, (‘Irmlmd 0. 300 mi.
| v B, Cox).

ete,

“‘HN. Ridgewond, N.
WHU, Tolsdo, O.
WHW, Fast Lansing,

Xy
Mich,

§:45-0:45, coneert, mews,
music. ral.

WIAE, Ban Aumnia Tesx.
cata IErmlnk News.

600 mi.
Mon,

Munzey Press,

£:30 pm, musle,
WIAF, L[umsw. Trid,
Daily Nuws,

Wlkﬂ Norfolk, Nebr,
AH, Rockford, 111
WIAL Dayton, 0. ¥,
wuut mmlumu 0.
Tues., F

mw lﬂ B-7 pm, mushe
2-3:45 pwo, chapel.

£

muslc.
concert,  Sun,
WIAL, Portiand, Me.

Radio Haleg Co, Daily ex Sun,

weather

news; 6:15, sports.
u--nm\rl Contral,
WIAQ, Topeka, Kuns,

WIAP, ‘Dululh‘ Minn, 200
rimly ex Bun, 8.0
prgan; 19:90-12:45

WIAR, Providenece,

WIAS, Pittsburgh, Pa.

7

coneerte  Thues, 10:15 pm om,
B0 pm, eaered. program.,  Central,
W'IU.C. Lincoln, Neli. Star Pub. Co,

WEKF Lincoln, Neb, Jo
WLAG. Alnneapolls, Minn.

L&l W nm. Mox. 455 alan,
rII:LV Daily vz Sun, 8:30

7:45, mmkets, numie,

chitreh sarvien.  Confral,

5

\WWMK Teflows Falls, 'V'I
LAL, Tulsi Rudlo Co,

Tues, 9:80-10530 pm,

150 mi,

Thurs, Fri, Sa

100 mi. W '\’n. Dniver-

The Rndluﬂn L“D- (War-
ally vx Sun, £:30-0:80 am, 1:80-2 pm,
B-6:30. ‘I‘uu. Thurs, Sun, 8-0:30 pm. Eastern,
Times Printing & Pub, Co.
“‘ul. B, Duck Co,
485 only.

Btuart

Wesleyan College, Wm, Sec‘eura n‘i,ta“ Sun, 11 30 am and 12:80 pm,
v weathe
WFAR, Sunford, Me. Hull & Stabbs. wina Waupscs; Wis. \\uurmeu Civie & Commerce
FAS, Fort Wayne, Ind. Tnited io- Corp.
wFAT, I‘I:ilnux %‘yalls 8 D, 300 %ﬁ Arpus Leader, | WIAB, Rockford, TIL  Joslyn Automobile Co.
Dafly ex Sunm, 7.80-8 pm, sports, concert. Tues, | WIAE Galveston, Tex, 485 nlso. 100 mwl. Gulveston
Thurs, special concert, -9 pm. Eun. 7:30-8 pm, con- Tribune. Tues, Thurs, Sat, ¥ pm on, bedtime story.
cert.  Oentral, cvening prayer, concert. Cent
WFAU, Bmlon‘ Mass, Edwin €, Lewls. WIAD, Ocean l:l'ty. N. J. 200 mi._Occnn City Yacht
WFAV, Lincoln, Nebr. 485 mléo. 300 ml Tuiv. of [ . Clubl Fri, Sat, Sun, 812 pm. Enstern.
Nebr.  Dally ex Sun, 10:10 am, weather, markets. | WIAE, Vinton, Ia. 75 mi. Zimmerman Radio Co. Tues
Sat, §:00 pm, mnum. Central. Th“mﬁ. Sas!. ] ngno. musle, llwwsc t\oﬂ. pm, band
FAW, M i\ trapolls. oonE un, 2:30 pm, music. Ceniral.
\wv':)v:' ligzm:mﬁl:u, N. \? e lefsA‘ T Kgnt. Nao | WIAF, New drlzms. La. 300 mii Ngla Radio Co.
txed  schedule. Sun, 10-11 am, mosle, lecture,  Central
WFAY, Independence, Kans., Daniels Radio Supply Co, ’WI.AG. Birminghom, Aln. Mathews Blec, Supply Co.
WEAZ, Charleston, S, 8. C. Radip Shop. A \lm\r v e 1T (R Cunmme{gm Radio & Mfg. Co.
WFI1, Philadelphh Penn, 850 m Strawbrid & - nifleld, 2 ger Stires
Clothier, D-nlx"ax Sun, 1:16 v news ; -;3"“3 a0, WIM. B-Pcmnh VWise, Fox Hiver Va.uey Radio EBupply
concert: 5:30-8, sports, Mon, Fri, 8:30-7 I'n Ibnlll.t}
tallk. Wed, Fri, sl:: T an.u 80 pm, concert, % gu WIMC Omnhn. Nutrr. 485 alar.-. 600 mb.  Journal-Btack-
(alternnte weeks) 7:30 pm, concert at 8:80 pm. i, Dajly ex Sun, 7:45 am, markets; 8:10, mar-
4 pm, church service, Eastemn. kt.l.“ m 15, weather, mlrkuu‘ 12, markets; 1:59 pm,
WEO, Dayton, 0. 485 also. 800 mi, Rike-Kumler Co. w'?illheia. mﬂl‘zmﬂ a 5? mn;ll_{ew Central.
Dally ox Sun, 8-9:80 am, colioert, News: 11-12 nml OrWoo A andard Service, -
'l;r? pm, concert, ﬂewl.j r:;l.rlcm.lg wen:ll;-.-;.ﬂ ul.\ L Wi \ mlAliem:uw:: Pa, 100 mi  Chronicle-News.
. cuncu ecture, un am, nr-: Schedule frre,
wﬁaﬂv&mﬂ& i iy W5 $n 00 at S Tl et w Aok \ﬂ.iw%ulcm,l Wis. Sehool of Engineoring of Mil-
» Houston, Tex. nnd 60 50, m winkee, [
Radio Co. Dally ex Sun, 8:80-9:30 am, police, news: | WIAP, Springfivld, Mass, Radio Devilopment Corp,
12:30-1:30 g‘m. music, readings; 4-5, sporis, Yiews. WIAQ. ]\r nrluu. Tud. hmnlclu P!!b. Co.
Mon Wed T, pm on, concert,  Eastern. WIA dupih hf' J. A, Rudy & Eons.
BAI:' rocklyn, N. Y. hetm Radio Stores Co, ex Btm. 12 m. mnrke!s. Weather, Rnews,
WGA D, Enmndl. Parto Rico. 200 mi Spanish- lmuio. 4-5 pm, same and sports; 7:80-8, concert, lee-
Amerlem School of Radip  Telegraphy. Irregular, ‘ . ete. Sun, 11-12 am, chureh umlue. Central,
7:80-11:80 pm, entertainment, 60th  Me i W#S. Burlington, Ias. 400 mi, Hawk-Eye Home Elee,
WGAF, Tulsm Okla. Goller Radio Service. Tues, Thurs, 8-8 pm. concert. Centeal.
WGAH, New Haven, Conn, New Haven Elec, Co. WIRT. 'l‘n:k.lo. Mo, L ) 1
WGAJ Shepandonh, Ta. W. H., Guss. \'HM.I. s, In.  Am, '.l‘mst & Savings Bank,
AK, Macou, Gi._ Macon Hlec. Co. | WIAV mpton. N.¥. N ¥ Rudio Tab.
AI... Lumuter, Pa. 85 mi, Lancaster Elw. Bup- WIRW’. ich, g adip & Elee, Co.
Construction Co. Man, Wed, Fri, 7-8 pm, | WIAX, L[uenln \ehr Capitol mutln Co.
wnw:t. e, Sun, 8-3:30° pm, church service, | WIAY, Washington, 1. ¢, Woodward & Lothrop.
Enste maz, Mlmi, Fla, Fiogler 8t., Elee, Supply Sales Co.
sau. nrnmhurg, B l!il'l mi. Oru.nreburs Min WIK, McKe , Pn, 600 mj. k. & Eleo, Co.
Equipment Co. D Daily_ex Sun, 9:30-7 pm. Thurs, 8:30-10:80
weather; 11:55. time ; ! nm. Badio tn‘lk mnrkem. :li Bun, 1:30-2:30 and 6 0‘7 pm, Ensiern,
balls @, musie, lecture; 10, time, weather, en- | WIL, Washington, D. C. t‘nmmmml Fl.m-. Bupply Cop.
tortalnment. Bun, 11 am, church scrvlm: 11:56, time; (WP P, Philadelphia, Pa. Gimbel Bros.
10 pin, time, weather, music. HEas WIZ, Cincinnati, 0. Cino Radio Mfg, Co.
WGAN, Pensacols, Fla. sell B, Lioyd. Wi Lincoln, Nebr. Am. Radio Co
Aﬂ, Shreveport, Le. 500 mi. Glenwood Radio Corp, | WIAC, iTuIvem!.ty Place, Nebr, 485 also, 150 wi,
aily ex Sun, 7:45-0 P, news, sports, musie.  Sum, Nebr, Wesleyan Univ. Dully ex Sat and Sun, 12 m,
11 arm, 7:30 pm, sermon.  Central. weather: 4 pm, markets, Sat, 13 m, markets, westher.
WBAR, Fort Smith, Ark. 485 also. Southwest Amorl- Tues, Thurs, 8:30 pm, coneen. s
can, Daily ex Sun, 12: 15 1 pm, musie, news: 8 pm, | WIAD, Wa Tex. algp, * 500 mi,  Jackson's
news, concert, Bun, #-5 pm, concert. Ceniral, Rtadio Engrog. Lub. Dally ex Sun, 12:30-1 pm, nﬂu-
WGAS, Chicago, 11L 800 mi, Ray-Di-Co, O {zation ots, news, music; 8:80-4, ne

gs. mualt' ﬂ L5 15, go
umk
aervice; é.sn.a pm, muslc; 6-0: is worts s 45-1:46,

Texa Radip 8

Wil

1. 0=

toniafe, Contval.

Cantrad,

V}Llor T{u-llo Corp

sports. towa,

Verniont Farm Marchine Co,
Tulan, OkL

n,

Capper Publications,

ml  Kelley Paluth

13 pm, eonoert,  Sun, 11-12 am, pipe

clinroh servive, | Central
The Outlet. Co.

Pitisburgh Radic Supply House,

eaneert. Sun,

Sum,

tuer.ra.l Park Amusement Co.

485 mlso, 300 mi, While Radio
Fri., Sun, 10:80-11:00
Wed, Hat

A,
8- pm,

WIAM, Cedar Hapids, L. 0 mi, Enmlnz Gagette.
Dally, 7-8 pm, muslesl prusmm, Central,
WIAN, Peorin, I, 300 mi. Peocla Star and Peoria

1L:80 am, markets,
1:30 prmo, closing markets, agriograms, bond
Tues, Thurs, Sat, H715-0i35 pm,

Co.

3 urs, Set. 7:45-11:30 pm, concett, East- | WIAT, Muarshall, Mo, 1L;!.ll:ml IE“%slsi “Vnwr:‘li .‘lu‘tv:vl.ry
un, 1:1§ 5 pni, el oh-
vrsn. Bufals, N. ¥, 485 also. 200 mi, Federal Telepd &% Dal¥ e ® " =
& Talog. Co, Dully ex Bat. amd Sun, 12m, 5:30 pm. ”wmx Cloveland, 0, Unidn Trusi Ca=
marksts, wuut.h{'r' 8. sports, uews, bedtime  story; | WIAZ Chicage, TN, Chicago Railin Lab,
$:15, coneert, WD, Grenvills, 0. 100'mi. Dennison University, Dy,
WEY, Thiv D‘l T'hte Falr, 58 econcert, lecture, Centrsl,
WGV, Now Oreans, ;.:L Intemntc Elec, O W1H, '{'&'}mt.h.gmn. D, & 250 ml. White & Bayer Co.
WGY. Schenectady, N, 400 amd 485 nn‘L'?. 1,500 mi. 'Iuea, 73 u- m, concert, pddress, lecture. 6.stml.
Goneral Elsetrio © Dﬁl‘lj‘ l:l.‘ Hnt and Sun, 11:55- 1.! Op 300 mi, Serviee Radlo Equipment
am, time sigonals; 12:30 pm, stock markets; 12:40 Sun, 3-4 pm, cnnﬁ.rt Mon, Wed, Frl,
maie; 12:46, wunlllrr 20000, mmgie, features for ?:mn nm, cormgrt Jecture, ere, n, 7:0-9 pm,
wamen; B6:08, prmlm'e mﬂrku!n' 6i:16, stock markets; church seryice, muce.r!. Eastern.
G20, late news: 7045 45, eoncert, Fri, in addition, T, Eris, Pennw IOI'H'I mi.  Elee, Eguipment Co,
f:30 pny, child g 740, health talk: 10:80-11 40, ex  Sun, i, 5[{.;1115, markets, weather,
musical program. m.. 12:530, stock markets. Eastorn, ollce  reports, u-n_ 8. b\‘dllrnc sroyies ;
WHA, Mudison, Wis. 485 nlso. 600 mi. Univ. of Wis, 5 coneert, lecture. !-hm, 746 pm, church service,
Daily ex Sun, 12:#0-1 pm, weather, markets,  Tuoes, ‘E‘ulern, doylight aamnu
Thurs, Fri, Sat, 12-1 pm, weather, markets, time: | WIX, New York, N, D¢ Forest RBudio Telephone &
Tues, §-9 pm, coucert, ¥ri, §-5:15 pm, news, coneerl, Telegraph Co,
Sat, 1-1:20 pm, instruction. tral, Iz 'ow rk, N, J. LG500 mi, Westinghouge Elec. &
WHA& Towa l'_'m" Ta. 150 mi. State Uoiv. of In. Nfg )‘h.ir ax Sun 15 minutes bourly from 9
Daily ex Sun, 7-7 800 pm, news, musie.  Sup, 10:45-12 nm o 6 pm; 13-12:30 5 7-10015 pm, Miscellaneous
am, chureh service.  Central, \  progromoof highly var ell nature. Sun, 3-10:15 pm,
HAB, Gulveston, Tex. 485 also. 500 mi. €. W, mise,  Eastern,
Thompson Co, Dally ex Sun, 9:80 am, police news; | WKAA, Cadar Rapids, Te, 485 wlso, 360 ml H. F.
%45, weather; 10, markets; 12 m, m:lrlmlvv. 8 g Tarr  (Republican-Times), Daily ex Sun, 6-T pm,

4:50-"

WHAC, \\'nwrloﬂ. In, 160 mi. Cole Bros, FElec. Co.| WKA Bust Providence, R, 1. Charles Tooff.
Daily ex Bun, 6:15 pm, news, sports. 3on, Wed, WKAF Wichita Fulls, Tex. W, 85, Itndio Supply Co.
Fri. 9:80 pm, conpert. Central. WKAG, Louisville, Ky. Edwin T. Troce
WHAD, Mibwaukes, Wi Marquetle Tniv WIKAH, West Puliy Buael, Fls, Planet Badio Co,
WHAE, Sioux Cily, In. 800 mi, Aulomntlw Elee, | WKAL, Fargn, N, D, 160 mi _Fargo Plumbing and
Sorvice Co, Dally oy Sun, 12:30-5:80 pm on half Heating Co. Dally ex Sun, 5-0 pm, music, Dews,
hour, news. Thurs, 8:30 pm, eopeert,  Central, sports. . Sun, B-U pm, eoncert, Central.
AF, Pitteburgh., Pa. Radio Eleo, 1 WKAK, Okurimh. Ola. lefus (] Camny News.
WHAG, Cincinpati, O 100 mi. Univ, of Cincinnatl, | WKAL, Orange, Tex. ray & Gro
No regular  sebedule. - WICAM, Hastings, Neb. Dnﬂ.)r Tril}une
WHAH, Joplin, Mo, John T, Grlftin, WHKAN, Montgomery, Ala, mi,  Alabhama Radio
WHAIL, Davenport, To. 30 ml. Radlo ‘EquiD. & Mig, Cn. Mg, Co.  Deily ex Sun, 3 30 piir, musie; 8:30 pm
l)ally ex Sat sod Bun, 2-L:380 pm. 30-5-30, 1011 ort, sports, musie, news.  Contral,
Sat, 10-11 am. 2-2-:30 1, ﬁ 5 30 31-11:20,  Central, WHKAP, Geanston, . I.  Flint, Dutee, Wileox.
WHA), Blueﬂeld. W. Va. 200 mi. Daily Telegraph, | WKAQ, San Juan, Porto B[m Radio Corp. of Porto
Daily, 5:20 pm, sporis. Mnu. Thurs, 7:45-9 pm, Ricu.
mm:trt. Iwmre. Bun, 11 am, 7:80 pm, church gerv- | WKAR, East Lansing, Mich. Mich, Agrl, College,
{on,  Eustern, WKAS, Springfleld, Mo. L. H, Lines Muosie Co.
WHAK, Clarksburg, W. Vo, Roberts Hardware Co, WKAT, Fraukfort, Ind.” Mornlng Times,
WHAL, Lansing, Mich, 100 mi, Phillips, thr}s & | WKAV, Taconin, N. H. Laconin Radio Clab;
Dorl: :,n Difly ex Sun, §-§ wm, 10:30-11:45, 1-2 pm, | WKAW, Beloit, Wis, 50 mi L. M. Turner. Progtam
-4, 0:0-8. Tasiern: not establishod.
WHAM, M'h!\aiaf N. X. Univ. pf Rochester. WIKAX, Bridgeport. Conn, 75 mil. Wm A, Macfarlane,
WHAN, Wichita, Kans, I"vCIUT.h\\l'ﬂ'!lul"l Radio Co. WRAY, Guinesville, Go, Brenm Colle
WHAQO, Sovannal, Ga._ Frederie . L WHKAZ, Wilkes-Barre, P'a. ~ Lundai's Music' & Jewelry
WHAP, Decatur, TL _Dewey L. Co,
WHAQ, “ashlu ton, D. C. 100 mi Semmes Motor (‘u Unlimited time. No regular hours.
Mn:l 7-8 pm, lcn'ture on_automobile upkeep. East wWikc, ‘Bn]ljmure Md, 500 mi. Jos. M. Zamolsld Co,
WHAR, Atlumjn City, N. I, Parampunt Radio & l‘Im.. Tucs, Thurs, Sab, 7:30-0:30 pm. Esstern, aaylight
I, BRVINE,
"HAE. Loulsville, Ky, Courler-Tournal & Loufaville | WKN, s&{vn-ph!— Tk II.lu!muu:-(‘rnﬁ Co,
Thues, WKY. (lkIummﬂ City, Oklg, 480 also. 5011 mi. Okla-
WHM' Yale, Okl TYalp Demogpat (Yale Telephone | homa Radio Shop,  (Daily Okinh«mnm! Duily, 12 m,
© weatler; T-7:30 pm, Eports, specials: 8:30-8:30;, con-
WHMJ Corintli, Mass, Corinth Radio Supply Co. cort; 8, wepthor, news, Son, 8:50-4:80 pm, concert.
WI{AV. “umins‘lou Del, wo mi,  Wilmingion Elee, enteal,
E: 5 Mon, W Fri, 12-1 pm, muslo; 6, | WLAB, Carrollton, Mo, - George F. Grossman,
muslc: Lt 30 ‘muslc. 't'. newa. sports; T80, concert. | WLAC, Haleligh, N, €, N O, State College.
Tastern, w AD Hustings, Nebr. 160 mi,  Arvanctte Radio Sup-
WH&W. Tampa, Ma, 60 mi. Plerce Elee. €o. Daily, Program oot estuhlislied.

dio. Ca.
Cft?ii.us &P\\'nﬁhingtou Radio

Um' Syracuza, N Y, Samuel Woodworth,
2,000 mi.
am, 10:30,

W nco Elée.

2:30 i,
3 pm,

WLAM, Epringfield, O 30 ml No

regulie scheduls,
Houlwn, Me. Putnam Hdwe Co.
Beranton, Ea. Anthracite Radio Corp.
Louisville, v~V Wi
Ralimazoo, Ak,
Marshalltown, In.
Burlington, 16 Chas,
Pensacola, Fla. thse. Shop, Ine.
New York, N. Xeéw York Police Drpi.

1 Northern Commeralil
& Jones
a, Minn.  Tniv.
Daily R Sun. 19-12:80 pm, T

0 mi, F. F. Ham

\'“.K. 3 nilton.
nnolu ‘\' L) € Sup, 11-11:80 aim,

Inusic. weather; m-xz.su pm, music; 2-2:30, music;
D380, musie: 5, [mrtL 10, wmllu-r Tue4. Tliurs,
Suu. 8 :30-10 pm, S ee]al Bun, 2-4 pm; church serv-

+ 10, weather,
yLw Clll[:l;mltl, nol A
ex  Bum, - ; 1-2 pm,
mugﬁu bond report: ym, musie, closing
slock  quotations. 'Iu%sén Tﬁ,“'" Frl, 8 pm on, musle,

lectures, nows, ete,
WMaA &ndmnn. Ind. 25 mL A:rw Radio Lab., Moy,
pews, ete, Ceniral.

eﬂ ~8:30 pm, conce
wmaé Robiatioma City. Shig. nujm 8 Co,
Cazenovi, Y. tll?”u
Buumi I'Illln Ru:!]o Corp.

Morrow Raddio Co,

ot i e

Eley,
Ainn.

af 10 .
$B0-7:50. Central ll e

ovig, N.

HAF Dartmouth, Maoss,
WMAH, coln, Neb,  General Supply Co,
WMAIL ae City, Mo, Drovers Telegram Co,
WHAK, Lo krmrt. % ¥ Norton Laubs.
wm\lﬁ. Trenton, . J'. ﬁ‘mumu dwre, Co.
wg: ' Radio E
WMAP, ‘Easton, Pa. Utility Bat Bervlce,
WMB, "Aubum, Ma. Aul:lu;n. }IBl.aacr.‘mé‘Y
WMEC, Youngstown ., Columbiz Radio Co.

%&m EWed. Fri, Bat, 8 :30-0;45 pm, concert, address

H, clnnlnnl 000 mi, Pregision
e Equipmen % Bun, 11 lm and 4 pm, wentli-
::, uggﬂiﬂ& 8:15-10, coucerf, lecture,
WMU, Washington, D. G. 100 mi. Dombleday-Hill
El Co. Daily, 4:30 pm, concert, gperts, MaTS,
8.0, eoncert. Astern.
WNAB, nw‘ll-nk ‘Green, Ky Park Cily Diﬂ.\f \Ws

NAD ?. Norman, Okls. "Okla. Radio En

NAC, Boston, Mess.  Shepard Stores.

WNAD, Hockport. Mo, Atkinson County Ma!

WNAF, Enld, Oklp. Enid Hadio Dlstﬂbuthl‘s Co.

wglau. Vilkes-Barre, Pa, Wilkes-Barre Radio Repair
L1 [

WNA)K Omaha, Neb. R. J. Rockwell

WNJ, Albany, N, ¥. mi. Bhotton Radio Mfg, Co.

on, W Sat, 8- n.an pm, musio, anl:rmur.neuc.

Enstorn, daylight aawius

wgu‘.l Jersey City, Wireless Telephons ,Co of

son.

*
WU&A, Ardniore,” Okls. Dr. Walter Hudy

DAE, l?‘mn:uul. Nebr,  Medlund  College
WDM, Han Antonlo, 1,000 435 South-
/cru qu:ipmum cu. \'Bﬂ!.tll Nows), Daily ex sun,
12:15 crapd, wWeather.

arkets,

?-s 40 pon, muste. Wed 7:80-8:30 pm, coneart,
ﬂl:. Dnmluurt, In, Eﬁ alsg, 600 mi Palmer School
L R D Sum, 12-12:15 pm, markets,
weather, concert; &:3 -i lecture; §:45-6 and T-5, von-
cert, B, 8-8:15, busihess revi Sun, 8-10 am und

WOE. Afiah, 53 e s s
mi. oye 0 Service Co.
Mon,  Wed, Frl. 7-8:15 pm, concert, uews, lecture.

8un, 10-12' am, oh v.-h
WOH, ImT.iunaup'lis. gt
(Ingianapoliz Star.)
ill:lﬁ
8 H Ail
\b;! g “’cﬁv 5
I. Ames, In

30 am,

gervice, Eastorn,

1,000 mi, Hauifléld Elee. Co,

Da.uy e buu. ltl 11 am, niusic;

financial, markets; usfe: 1:20, mar-

!I.IlJniL‘ 4: 1'5 vo] c: uotes 4150, sports,

al. -am- rm Concert,  Cenlral.
ml. Wik Lnl.a Culu.gq. Diaily,

wuithe

DK. Pine Bluil'. Ark. 1,000 ml Arknrms Light and

Pawer Co. Daily, 7:30 pm, sports, markeis, wenthér,

mu B Tues, Fri, B-5:40 . concert.  Sum, 11 am and

);.m. chireh gervice.  Canteal.
Wﬂ, hiladelphia, Pa. John \\’m:mnkor‘

Q, Kansas City, Mo, 456 also. H00 mi, Western
Radio Daily ex Sun, m-i:ry hall hour 0:80.1:15
pim, markets; 11: sl} i markets, weallier,
road conditions; .4502 uﬁ]merl. voudeville, Sug, T

pm, church service, I
OR, Newark, N, J, 400 onlys 160 mi L. Bambeydor
Co DaJ.Lv ex Bun, 20 minutes on Lalf hour from
\En 80 am to 6:30 pm, migcellaneons, Eastern, daylight
aving,
WOS, Jeiferson Clty, Mo, Mox State Marketing Burenu.
WOU, Ormnha, Neb,  Melropolitan Utilitles Diar,

WoZ, Richmond, Ind. 485 ooly, 300 mi, Richmond Pal-
Ilﬁ Dally ex glﬂ 10 pw, markets: 4-5,
coticert, mews, mnrm ﬂ. pm, concert, news, weath-
er, lecture,  Conrral

IyFa. Fort Worth, Tex, 435 also. E00 mi, Fort Worth
Bevord, Dpily ex Sum, 11:80 ami, D3 fm, G-1:15,

¢ TLIG-T:a0: 8-0:30, Sun, ‘1‘3 10 pm, 8.30," Central.

\'\'PE. Kansas City, Mo. 900 mb Ceintral Redio Co.
Mon, Fri, 8un, 7:48 pm, econcert. Bup, 85:15 pm, ser-
monette.  Dally, afternoon, .mm soores,  Ceutrul.

W;G. New Lebnuon, O, No Lmhm\s Poultry

nrm.

WPI, Clearfleld, Pa. Eleo, “upr'Co,

WPJ, TPhiladelphia, Pa. 30 St. Joseph's Cu!iuﬁue
Tally ex Sun, 2:80 p, 8:30, s;mta. news,  Sun, 103
‘12 noon, ‘T:46-8:30 pm, church sercles, Eastern,
WEPL, Zanesville, U. Fergus Elee, Co.

WPM, Washington, D. €. 200 Thos, T. Willlnm!f
Ine. {(Washington Daily News.) Da!ly . 12:80

g news,  Mon, £ pm, cum‘er:.
WPO, Memphis, Tenn, 900 mi. Uaitcd I“qulpmun! Co.
4 . {ews-Bcimiter.)  Daily, 7-9 pm, concert, news. Can-

ral,
wnx. Chiesgr, L Riverviow Park, Walter A, Kuu-lﬂ.

WRK, Hamiiton, O, 1,000 mi. Doron Bros, Blee. Oo.
fon, Wed, Sat, 8 Sil 10 HEI nm coneert, News, " Tel.
T:40-89:40,  caneert. 46 am and 7:90 pn,
church service. Cen u-n!

« Behenectady, N, Y. B00 mi. TUnion College.
Sun, 7:80 pm, sacred concert, uueeches e % ular
miscelliupous weekday program. Fas

WRM, Urbana l]l 41:! elso. 200 mL Un!!. of 11
Thurs, 8:30- 8:06 on, news, concert, lecture.

Special mnuma im.gumr. Central,

WRP, Camdep, N. J. 200 mi. Taderal Inst, of Radlo
Teleg, Dally ex Sat, and Sun, I0-10:45 pm. insfruc-
tioi, Eaatorn.

WRR, Dallas, Tex. 485 also. 200 mi, Cily of Dallas,

Uuﬂy ex Bun, 12-12:30 pm, weather; -3-3180, sports,

markets, news; 7-T:15, police news; 8:50-0, musie
Sun, 11 gm, church sarvice; 7-8 pm, pollts news.
churel gerylep,  Central,

» Tarrytown, N, ¥. 1,600 nli g‘arw:awn Ruodio
Reganrdh b, ' Tues, Thurs, Sun,
1040 am, 2 10:05, Enew

WSE, Atlonta, Ga, 485 also. IUDU mi, Atlanta Jour-
nal. Duafly ex Bun, 13-1 pm, concert for indusirial
employecs; 2:30, weathér, markels; 4-4:30, theater
concert; 4:30, markets; 6.6, Bports, markets, muaie,

bedtime lflnrles 7-8, congert, ote.; 10:45-11 lo. music,

Sty § pm, ch\:reh servics, Central

WSL, Wiicr, K. Yo 3. . Elog, Co.

WSN, N olk, Vi, 100 mi  Shipowners Radlo Servics

J Inc.  Mon, Wed. ‘But, 6+16-0:50 pm, concert. | Baste
ertl.

wa\r. Little Rock, Ark, I, M. Hunter & G, L. Carringe

WSX, Erle, Pa. 756 mi. Erie Badio Co, Tues, Thurs,
Sat, 10-10:66 pm, news, concert, lecture, Bun, 12:16-
1:80 pmy, serman.  Eastern,

ﬂSY. Birmingham, Ala. 485 slso, 150 mi. Alabamn
‘Pouer Daily ex Sun, 2:80 pm, am: " %)

copcert.  Sun, 8 pm, Tl

chi Cont:
we Maatian. Ran 456 (’,’31;,_ 76 mi. Kan State
nﬂ. College. Dally ex Sun, 8:55 am, westher {cod

trak
W'TK. Faris, ’.{'ex. 300 mi. Paris Radio Elee, r
Eun‘ am 5 pm, T~ i, misn-’

8 Vel
w%" Bay City, m'é‘:? 75 mi Ra-Do. O

Hu—n, 1-2 pm, 6:30-T:80, 10-11, mrm
kets,  Sun, 1-2 pm, s‘:!n T80, 9 ;n
wwn. Canton, O, Daily Neys
ww Durbﬂ'rn. moh. 300 ml.
T

Contsxmed on v
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ELEVEN CLASS “B”
PLANTS ON THE AIR

WELL-KNOWN STATIONS TO
USE 400-METER WAVE

Famous Broadcasters Meet Strict Gov-
ernment Requirements—Dare
Not Use “Canned” Music

CHICAGO.—During the week ended
September 30th, the Department of Com-
merce licensed 11 broadcasting stations
in the new Class “B.” This is the first
issuance of the new licenses to the super-
broadcasters and celebrates the licensing
of the first broadcasters a year ago. All
of the stations licensed under the new
regulations are old ones which have been
licensed as limited commercial stations
for public service broadcasting for some
time. They comprise large stations which
have qualified with the rigid requirements
of the Department, and are now entitled
to use the special 400-meter wave length
assigned exclusively to these stations,
Only high-class entertainment will be
carried. Mechanical music is forbidden.
The stations which remain in Class A,
over 500 in number, are permitted to
broadcast *“canned"” music if they so de-

sire.
New Class B BStations

Among the B Stations are the well-
known calls of Waestinghouse, General
Electrie, Western Electrie, the A. T. & T.
Co., Bamburgers, and such papers as the
Detroit News, 8St. Louis Post Dispatch
and Dallas News.

The first Clags B list follows:

WEFAA, A, H. Belo & Co.,, Dallas, Texas;
WBAY, American Telephone & Telegraph
Co., New York; WOR, Bamberger, L, & C.,
Newark, N. J.; WWJ, Evening News
Ass'n, Detroit News, Detroit, Mich.; WGY,
General Electric Co,, Schenectady, N. ¥.;
KSD, Pulitzer Publishing Co., St. Louis,
Mo.; WHAZ, Rensselaer Polytechnic In-
stitute, M™roy, N. Y.; WOQO, John Wana-
malker, Philadelphia, Pa.; WEAF, Western
Electric Co., New York; KYW, Westing-
house Electric & Mfg. Co., Chicago; WCX,
Detroit Free Press, Detroit, Mich.

P. M. Smith Leaves Dubilier

NEW YOREK.—Preston M., Smith has
resigned his position as sales manager for
the Dubilier Condenser and Radio Corpora-
tion. Mr, Smith, however, intends to de-
vote his attention and efforts to Radio.

DE FOREST EXPLAINS

(Continued from page.2)

“In the realm of music, scenes from
opera and operetta, the phonofiim has a
large future, a wide flield of usefulness in
acquainting millions with the best of
musie, which most people would never
hear but for this and that other new me-
dium, the Radio broadcast.”

De Forest has made use of his audion,
which is known to the Radio world as the
triode tube. With tubes similar to those
used in Radio eonnected in with power am-
plifiers, such as are connected to Radio re-
ceiving sets, the vibrations are amplified
to such an extent that they can be thrown
out to an audience without distortion.

Later;, perhaps, Dr. De Forest's inven-
tion will be the means of sending out the
voice from the opera or the theatre, while
in thousands of motion picture houses nll
over the courtry the audience will Le
witnessing the same play, hearing the
actors themselves purely through Iladio
Tieans.

TO MAKE UNISETS

(Continued from page 7)

as.other units are described. All connec-
tions should be soldered using a non-cor-
rosive flux.

Eind of Detector to Use

There is being marketed a detector at
a reasonable price that can be plugged in-
to the socket. The detectors come in two
styles, an adjustable detector and one that
has a fixed adjustment. Or the builder
may use any pet detector by simply con-
necting it to a short length of fexible
cord.fitted with a bayonet joint attachment
plug, plugging it into the socket. The
writer prefers this arrangement for fine
adjustments of the detector are not liable
to be disturbed while tuning the set. *

For use in the panel a fixed detector is
advisable. In Figure 7 is shown a method
of making such a detector from an attach-
ment plug. A small piece of galena or iron
pyrites is attached to one terminal of the
plug by means of wire wrapped around it
A catwisker mounted in the other terminal
is bent to touch the crystal. The detector
is adjusted in the usual manner and while
a message is being received a drop of seal-
ing wax should be put around the cat-
wisker sealing it in place.

A cap can then be screwed on the plug
and poured full of sealing wax or paraffin
making a detector not subject to jars or
vibration. Several of these detectors can
be made up and when one goes bad from
static or other causes simply plug in an-
other,

It will be noted from the wiring diagram
that the terminals are numbered. It might

ment on

body capacity effect.

The Crosley Manu-
facturing Company
makes complete Re-
ceiving sets from
$20 up and a com-
plete line of Radio
Parts. Better—Cost
Less.

where,
Crosley instruments, write us

I 12

cROSLEY

Better == Cost Less

A New Condenser

THE Crosley Book-type Variable
Condenser is a radical improve-

condenser.
less space, has less internal resistance
than any other type on the market and practically no
Yet, it is of such simple construc-
tion that it cannot get out of order.

By using Crosley Condensers, louder signals are ob-

tained and accurate tuning made easier.
ment passes a one-thousand volt breakdown test and

For sale by Jobbers and Dealers every-
If your dealer does not handle

the old-style multiple-plate
No plates to warp, uses

Each instru-

0008 Mi. capac-
ity test before

leaving the fac-
tory. Has a min-
imum capacity of
00006 MH.

direct.

be well to keep handy a sketch gshowing the
interndl wiring of the set with relation
to the terminals for convenience in chang-
ing connections. It will also be noted that
in the diagram the phones are connected
ac¢ross the condenser. When their use
across the detector is desired they should
be connected to posts No. 6 and No. 7
Aerial for the Set

Ags to the aerial to be used with this set.
A gingle wire 100 ft. long placed 12 feet
above a two-story roof has brought in loud
signals from stations near while sets 20
miles away were heard clearly. Directions
for tuning are hardly necessary. With an
aerial of the above size, Radiophone music
comes in on the first and second point of
flie switch, the maximum wave length of
the set being a little over 600 meters.
After adjusting the detector or being sure
of a good fixed adjustment detector, place
the switch on thé first tap and slowly turn
the dial till the signals are at maximum,
1f nothing is heard repeat, using the sec-
ond contact on the switch, It will be
found that there is a generous overlap on
this set, that is, any signal can be heard
on two taps by properly adjusting the dial.

Every attempt has been made to describe
the construction of this set as clearly as
possible, but should there be any points
not entirely clear the writer will be glad
to furnish additional information on re-
ceipt of a stamped envelope, ¢/o RADIO
DIGEST.

The army has perfected a method by
which the fastest sent Radio telegraph or
telephone message can be caught on wax
eylinders and reproduced at lower speed
on dictaphone machines, making the mes-
sage very easy to read and decode if
necessary.

AIRPLANE RADIOPHONE
FLYING MEET FEATURE

Broadcast Programs and Radio
Stunts Amuge Spectators

KOKOMO, IND.—Radio proved a very
interesting feature of Kokomo's Second
Annual Aviation Meet held at the Fagley
Aviation Field here recently under the
auspices of the 137th Observation Squad-
romn.

A ground station using a Signal Corps
SCR—68 combined Radiophone transmitter
and receiver, furnished a wvariety of en-
tertainment and demonstrations for the
spectators, ranging from Radio concerts
to the directing by Radio of airplanes fly-
ing overhead.

Recelving stations, equipped with loud
speakers, were placed at a number of dif-
felnt points on the field.

Over the Signal Corps SCR—68 set lo-
cated at the field's siation, orders to
pilots and officers of the squadron were
broadecast to both airplanes in flight and
other ground statlons for delivery. Va-
rious other items, including football and
baseball scores, market reports, and news
items, as well as the official announce-
ments of the various events of the meet,
were broadcast for the benefit of the vis-
ilors. Nearby amateurs also picked up
these signals.

Two planes of the squadron were
equipped with the standard signal corps’
airplane sets, which are operated by small
air-driven generators mounted on the
landing gear of the planes. These planes
gave demonstrations of plane-to-ground
communication,

come tomorrow.
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There’s a Radiola

for every purse

The public has made radio what it is today
and the public will dictate what radio will be-

In the meantime, the Radio Cotporation of
America is doing what it can to protect the

By systematically developing Radiolas, which
are so simple, so easily manipulated, that
no technical knowledge is required to make
the most of them.

By research that not merely improves appat-
atus, but will stabilize the quality of
broadcast transmission.
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The Radio Corporation of America manu-
factures Radiolas to suit every purse. Prices

tange from $18 to $350. R C A dealers will

frankly advise you in making a selection.

Radiola Receiver
Viodel A R—1300
Price $50
A complete Cr{'stal Receiver
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Vacuum Tube Operation.

Receives Broadcasted Con-
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Enters the Home™ at your dealer—Price 35¢ or write direct to

Corporat:on

p ‘

Free Catalog on Request erica
YSLEY MANUFACTURING CO. New York Ciy i
CINCINNATI, OHIO
T = - -l'= -

-y


www.americanradiohistory.com

10

RADIO DIGEST

ILLUSTRATED ;

Pl

TRADE-MARK

Published by the Radio Digest Publishing Company, Inc.
123 West Madison Street
Telephone State 4844-4845

Chicago, [llinois

E. C. RAYNER, Publisher

New York Office - 2126 Broadway
<55 55
PUBLISHED WEBEKLY
SUBSCRIPTION RATESB
Xty oo s vidrannsss $5.00 | Forelgh....c.seciencess 36.00
- Singla Coples, 10 Cents

Chicago, Saturday, October 14, 1922

Electromagnetic, Not Ether, Waves

Are Ether Waves to Become Obsolete?
ROFESSOR EINSTEIN 'S theory of relativity has, to
some extent, refuted the idea that light is a wave

motion passing through ether. There was no other
name found for this invisible medium. One writer says
that the Radio waves and light rays are electromag-
netie waves; that is, alternating magnetie fields. He
goes on to say that there is no soeh thing as ether, and
if in the attempt to be progressive we talk about ether
waves and ether telephony, we are behind the times.
If this is the case, electromaguetic wave telephony is
the proper name for if,

The Radiophone a Blessing

Program Is Completed by Its Use

_— 4
e WITHOU‘I‘ literature, art, mosic and the drama

life would be very dull. A part of this program
has been denied to a large portion of fthe population
in auy country. Anything fhat adds to the enjoyment
of the world is a public benefaction of the highest
value, Life at its best is o serious propoesition for
most of us, If litbrature, art, music and drama are
fundamentally necessary, then anything that brings
these to most of us is a blessing. What a high office
the future holds for Radio, for it brings to the home
something whieh heretofore had been left out of the
program.

Better Train Control Needed

Warning of Danger Cannot be Given Automatically
ITH the many problems and hazards to provide
for, the railroads find it quite difficult to put
their “‘safety first®’ slogan into practice. While if
seems as if every conceivable device for the safety of
their passengers has been applied, yet accidents con-
tinue to oceur at the most unexpected times and places.
__A way to remedy these conditions is sought and many
engineers are n]vl\-in% into Radio ns a possible means fo
supply the missing link, Predietions are being made
now that the next step in railroading is to be Radio
routine communieation between train and dispateher.
While we now have the sutomatie train control to
insure that engineers will do with their trains what the
signals dictate they must do, yet there is only inter-
mittent communiestion with those who might wam
them of danger or tell them when they should stop.

Tt is generally understood that the matter of Radio
railroading, as it has been popularly termed, is under
serious comnsideration, so that the news of the installs-
tion of sueh a Radio system for regular use should not
come as a surprise to anyone.

Broadcasters Should Repeat Calls

Repetition Will Aid Long Distance Reception
WHILE listening in to a councert the other day we

were asked the name of the station sending out
the scleetions. As the set was tuned in about the
middle of a violin selection we could not answer the
question. Several selections followed with at least
thirty seconds to two minutes between them. Nothing
was heard in this space of time and we could not
definitely tell what station we were hearing. We have
just reeeived a letter from a reader asking us to reprint
the editorial we published some time ago requesting
all broadeasting stations to repest their ealls between
selections. A large number of broadeasters are still
carcless in this regard, Here is the editorial which
appeared in the July 1st issue of RADIO DIGEST:

“‘Not everybody owning a receiving set is able to
pick up the message when it starts, therefore he does
not know who is speaking, singing or from what station
the song or message is being broadeast, And again at
the close, the station may have faded ouf.

“Tt is hest for those doing the hroadeasting at the
station to repeat their call amd owner’s name slowly
and distinetly at every break iu their programs so that
amatenrs hearing them from long distances will be able
to know the station and who they are hearing.

“A pumber of letters in this regard have been re-
ceived by RADIO DIGEST complaining about the trou-
ble. Perhaps it would be wise to repeat the call in the
same manner as in sending o telegram, as ‘K for King,
Y for Yale and W for Western,'' for KYW. The latter
is particnlarly necessary for calls containing a number
of letters with similar sounds, as WBDE,”?

Condensed

By DIELECTRIC

When you stop to think of it the amateurs have a
ﬂetty tough time trying to work in their code messages.

spite of the fact that they have a low wave length
asgigned to them, their messages offen confliet with
broadeasting stations and to do so subjects them fo a
bit of conversation with the federal inspectors—mot
always of a kindly nhture. The poor fellow who is
sending on his 200 meters easily prevents reeeption by
his next door neighbor of some program he has eare-
fully tuned in. This is hard to overcome. A heartless
acquaintanee of mine esta that these ‘‘hams”’
ought to sleep in the daytime (none of them work, of
eourse!), get up at midnight and do their sparking from
then on until 6 a. m. Well, it should be earefully borne
in mind that these selfsame amateurs have contributed
to the seience of Radio many things for which mere
“*listeners in’’ should be duly grateful. As I have re-
marked before in these eolnmns, MeElroy is not my mid-
dle name. Nor do I own a transmitting set. Yet for
those who send in code on 200 meters some means should
be taken to safeguard their continuanee.

Hotels and amusement houses will no doubt bheeome
the headquarters for testing out new devices for im-
proving the meauns of enjoyment by their patrons. For
instanee, in a hotel where there is a lond speaker eonsid-
erately placed in the dining room to give joy to those
paying for six dozen eggs, and actually reeeiving three
on a platter, a light breakfast here would be least of
all tempting should the said speaker bring in the morn-
ing market report, quoting eggs at the lowest priee in
years. But, if every table had in addition, headsets,
an extra receiving set and a polite waiter then it would
be possible fo tip yourself into hearing something a
little more pleasing. No one ean foretell what may
happen when the *‘phonofilm’® gets on the market.
That is where the amusement houses come in.

Auy of your friends lecturers or musical artists? 1
mean the super-regenerntive elass that have to travel a
great deal to appear before great audiences. It fre-
quently happens that their bookings take them to towns
not very i}:n' apart, in which ¢ase the horror of train
travel becomes stepped up somewhat. It wouldun’t sur-
prise me in the least to learn that plans were afoof
whereby such notables would broadeast from a central
city, eapable of covering considerable surrounding area,
and have their speeches or songs earried to many andi-
enees simultancously by Radio. These listeners would
be seated in auditoriums where they had paid an ad-
mission fee fo hear the artist through a loud speaker.
Some others would benefit without paying, bnt we’ll
tune out that idea before they deteet it.

The East will scon learn of that Western Conference
Intercolleginte Rudio Assoeiation and try out the same
thing, Most of the schools have evineed an aetive in-
terest in the subject, and some of them being well
equipped for experimenting and even broadeasting with
powerful transmitting apparatus. The idea will no
doubt spread, once its possgibilities have been grasped.
Consider what it would mean to the varions eollege
chess clubs to be able to play their intercollegiate
games without being away from a single football mateh.
Or to the half-back, laid ap with a sprained ankle, what
counld possibly com cnsateliim so much as a Radio mes-
sage from Galena College telling of his team ‘s winning.
A eollege boy might even borrow a ‘‘pony’” by Radio,
providing the others would allow him the time. By all
means stir up the schools fo get into the game, for a
little “! jamming’’ and less cramming would perhaps
help some throngh.

Now wateh for the priee of headsets to go soaring
skywards. Every man who ean boast of but a few hairs
eovering his insulated eranium will be eagerly secking
the nearest store dealing in Radio goods, in order to
secure a specific eure gor baldness. The news was
flashed out into the hydrogen ions quite recently to the
entire baldheaded world that to seecure a luxuriant
growth of hair one had simply to become interested in
Radio, purchase a set and don the headgear. In some
fashion the electrical waves would accomplish this
miraele. You eouldn’t eall wavy hair so produced the
Mareel? No, more likely it would come over the head
of Hertzian. Any time that father is missing (in case
you use only a loud speaker) he will probably be found
with his head jammed into the horn.

N
It seems that Canada is interested in establishing a
Radio system for the use of her forest rangers. Con-
sidering the terrible devastation from fire which these
men make their bosiness to cheek, it would seem as
though no trouble or expense was too great in devising
some method to make Radio’s pse practieable, So far,
the mdin diffienlty lies in the recharging of batteries;
transporting them through the forest being no easy
undertaking. 1 sincerely hope some way will hé found
to get receiving sets to these men in order that some
of their loneliness may be mitigated. The work they do
is of vast importance to all of us and the pleasure of
listening to music and various other things when not
busy should be theirs,

What are fu{:s o the modern sea-going Englishman?
Binee the British Admiralty has placed a Radio eable
in the English Channel ships ean speed straight for their
lnven without getting off the course. T believe this
scheme of divecting a ship by means of Radio parapher-
nalin and a eable, stretehed upon the bottom of a body
of water, originated with this country. The fact is
the T, 8, ean lay claim to s great many valuable ideas

| related to Radio.
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And All She Heard Was Static

Dad asked little Hester lnst Sunday to say grace st
the breakfast table and she 80 ly bowed her
head and said, ‘‘Stand by, Good while we get that
which we are going to receive.’’—Elsic H.

Oh Gosh, Ain't Radio Wonderful ?

Come, for the night is falling,
And my set is tuned so fine

It will pick op a peal of thunder
Or the red ant's plaintive whine,

Come!
My head-phone’s built for two.

It will be a night of rare delight—
With the world's wild sounds—and you!

And sit elose beside me.

The Rhymes Were Howling Successes

““Tonal poems’’ is the way one romautic writer de
seribes program nombers,

Then He Took Up Radio

“‘Can you explain Radio to me?*''
““Po bhe sure. Take heterodyne aetion.

Buppose that

the frequency of oseillations in the receiving antenns is
- L

100,000 eyeles per second when that cireuit is in
resonance with passing clectromagnetie waves, it would
require a generator of ondamped waves possessing a fre-
quency of 101,000 eyeles per second to be heard.’’

“‘I understand perfectly now.’’—Louisville Courier-
Journal.

An Electric Massage, All Right

“‘Face massage’’ was the subjeet of a talk in one of
the recent programs. One might say that was the
beginning of a new wrinkle.

Hot Stuff! The Iron Smooths Out the Waves

Nothing is safe from the Radio enthusiast. First, he
monopolizes the clothes line, then the bed springs, next
the lighting eirevit and now he has invaded the fields
of home eomforts in his search for efficieney for his re-
eeiving set. The last attempt is to use the heating
clement from the eleetrie iron. Is there any other
apparatus about the house made of wires?

You Forgot Coal Bills
Dear Tudi—Look on yon ecalendar. See? Oysters
and Radio come into their own during the same season.
Every month containing an ‘*R?*’ in its spelling is the

berries for both the hivalve mollusk eaters and the wave
length changers, What lio! Let us greet both notabies
into the season park.—Snnke Kyes.

Where Have I Heard That Stuff Bg{r’/

Say, Indi—T turned in the ole Radio set to o
station (KGU) the other day sending ¢
bedtime stories at 1:30 a. m. What are’
do, kid me? Or is that why the grass -
there look so widmvrp.hl—-o. M. Bu'
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Use of the Radio Receiving Set in the Home

- Part VI—Amplification

By H. M. Towne

HE NEED for amplification may arise

from two different sources. First, the

energy received by the antenna may
be too feeble to operate the detector tube
=atisfactorlly, nnd, second, the volume of
sound from the telephone receivers as pro-
duced by the output of the detector tube
may be insufficient for audibility. The
first source calls for Radio frequency
amplification, while the second and more
common source calls for audio frequency
amplification. As the names imply, Radio
frequency amplification is the process of
amplifying the received energy at Radio
frequency; that is, before the energy is

portion of the characteristic curve.
Increase Must Equal Decrease
By this we mean that a given positive
charge on the grid will cause an increase
in plate current which will be equal to

the decrease in plate current that would |

be effected by a corresponding negative
c¢harge on the grid.

To put it in figures, a UV-201 amplify-
ing tube, with zero charge on grid, will
pass a normal current from plate to fila-
ment measuring 1.2 milliamperes (1 milli-
ampere = 1-1000 of 1 ampere). With a
one-volt negative charge on the grid the
plate current measured 0.46 milHamperes,
or a decrease of about 0.8 milllamperes.

With a positive charge of 1 volt on the |

grid the late current measured 1.96 milli-
amperes, which was an increase of about

o ArIPL) FIER TUBE

TELEPHONE
RECE/VERS

Ry kz

-

-

rectified by a detector to audie or speech
frequencies; and audio frequency ampli-
dication is the process of amplifying the
received energy after it has been rectified
to audio or speech frequencies, We will
at present discuss the audio amplification
which in the majority of cases will fulfill
requirements for desired andibility.
Audio Frequency Amplification
Amplification calla for thé use of a
vacuum tube which I8 nearly ldentieal
with the detector tube. The amplifying
tubes on the market have an exact Te-
semblance to the detector tubes, both hav-
ing the three elements of practically the
same physical dimenslons, and both using
the same socket,

- o
serecron woe 3 ,!-:lllbl'i'PL'l‘llH*
e kMTEM TIOMETER

rF1G./9

0.8 milliampere above the normal value.
This condition in the amplifier tube in-
sures that the amplifying action does not
modify the shape of the oscillation; that
is, the current changes in the output or
plate cirenit will Tollow exactly the shape
of the cscillations impressed on the grid
or input circuit.
Methods of Coupling Amplifiers

In audio frequency amplificatfon it is
necessary to feed the output of the de-
tector tube to the input of the amplifier
tube. The output of the amplifier may
be connected to the telephone receivers or
it may be fed to the input of still another
amplifying tube. In coupling the outputl
of one vacuum tube to the input of an-
other we can use various methods, These
may include resistance coupling, react-

PRIMARY WINDING

000

—
.

MPLIFYING TRANSEFORMER
SECONDARY WINOING

b

;

The most commonly used amplifying
vacuum tube §s the Radio Corporation’s
model UV-201. The chief difference be-
tween a detector tube and an amplifying

tube is In the ga= content within the
glass' bulb, The amplifier tubes have a
lower gas contenl, or, in other words,

they are exhausted to a higher degree ol
vacuum. This difference permits a much
higher voltage to be used om the plate

DETECTOR TUBE

3

/76.20

ance or choke coil coupling, condenser
coupling or transformer coupling. Re-
sistance coupling gives the least amplifi-
cation bot preserves better quality in the
reproduction. The transformer enables
the greatest amplification. but it is liable
to cause more or less distortion of the
original received signal
Resgistance Coupling to Detector

Figure 19 shows- the method of coupling
an amplifier tube to a detector by means
of resistance and condenser. In this the
plate resistance B, should be equal to or &
few times greater than the Internal im-
pedance of the vacuum tube from plate to

A, FIER TUBES

L

=ik

]

Lt -l

=
)

Vel
af the amplifier tube without danger of
ionization.

“ha average detector tube has a rated
woltage of 223% wolts, whereas the
tubes are rated at from 40 volts

.and will actually operate at

higher. The essential con-

“cution 18 that the vacuum

+on the linear or straight

TELEPHONE JACKS

G.2/

r‘n

o

filament, depending upon the character-
istics of the tube. Using a UV-201 ampli-
fler tube about 100,000 to 200,000 ohms
gives good results and the coupling con-
denser C should have a capacity of about
405 mfd, The grid resistance or leak Ry
should be from 2 to 4 megohms,

The amplification constant for such an
audic amplifier is about 5; that is, the

signal intensity is increased five times
for each stage of amplification. The
amplifying action is as follows:

A signal impressed on the grid of the

what higher than is required for other
couplings. FFrom 22% to 35 wvolts on the
detector plate and 50 to 100 volts on the

plates of the amplifying tubes, where more

Figure 22
detector tube canses 2 change of the plate | than one stage is used, will generally give
current from the B battery through the| zood results.
resistance R,;. The current through the Reactance Coupling
resistance R; causes a voltage drop across For reactance or choke coil couphing
R, which will be egual to the current| the resistance R, should be replaced by a
times the resistance (E=IXR). This]choke coil baving an audio frequency

Figure 23
voltage across R, s impressed on the grid | impedance equal to the resistance replaced.
of the amplifier tube through the coupling | This type of coupling will give greater
condenser €. The plate potential using a | amplification than the resistance type due
resistance coupled amplifier must be some- (Continued on Page 12)

NOW OFF PRESS

The most up-to-date Treatise on Radio

“TEXT BOOK ON RADIO”

By James R. Cameron ‘

Whose text books are used by
the U. S. Army, Navy and De-
partment of Public Instruction.

350 Pages, profusely illus-

trated, written so the amateur
can understand. At the same
time |

“TEXT BOOK ON RADIO”

is a standard text book, for the
technical radio student.
ORDER NOW AND BE SURE OF YOUR COPY I
CLOTH BOUND..... $2.50
FLEXIBLE LEATHO. . $3.00
THIS“TEXT BOOK ON RADIO” IS THE BIG BROTHER TO

“RADIO’S THREEBEST SELLERS”

$1.00
.50
25
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Radio for Beginners . . b
Radio Dictionary .
How to Build Your Own Radlo Set -

Buy them from your Dealer or direct from

TECHNICAL BOOK CO.
130 West 42d Street Dept. D New York
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Variocoupler Used with Crystal Set

Original Hook-Up with
Variocoupler in Circuit

The accompanying illustration shows a
hook-up using a wvariocoupler with a
erystal  detector =et to  increase the
strength and range. To tune, regulate the
variocoupler in accordance with the pri-
mary condenser, The hook-up is orlginal

WORKSHOP KINKS?
EARN A DOLLAR—

HERE are many little kinks
worked out at home that would
ald your fellow Radio worker if
he only knew about them, There are
new hook-ups, new ways of making
parts and varlous unigue ways of op-
erating sets that are discovered every
day. RADIO DIGEST is very much in-
terested In securing such material
Send them in with full detalls, includ-
Ing stamped envelope so rejected copy
may be returned. The work must be
entirely original, not copied.
RADIO KINKES DEPARTMENT,
RADIO DIGEST,
123 West Madison St., Chicago, IlL

as far as T have been able to determine.—
Bernard Duhrkoop, Portland, Oregon.

Spring Crystal Holder
The changing of the galena in my crya-
tal set several times a day has been a
habit of mine and to loosen one or more
scrows in the cup to remove the plece Is
quite @ troublesome task. I pow use in

place of a cup an ordinary hinged spring
paper clip. One of the projections used

HOOK-UP USED ON CRYSTAL SET

i

VARYOrOUPLER.
T

E3d

for opening the cllp is placed directly In
front of the cat whisker. Any size crys-
tal from % inch to as small as can be
handled with a palr of tweezers Is held
firmly with the use of this clip. Crystals
may be changed as readily as the ¢lip can
be opened and closed.—Milton Matthews,
Omaha, Nebr. ¥

Homemade Ground Switch

One part of a Radlo set that is almost
2 necessity Is a ground switch. These

TS

L

Laoaeo FIG.S

switches may be purchased, but if a per-
son has the time, one can be made easlly
at home. Sometimes it is possible to
procure single pole switches in the Junk
found in an electrical shop. If these
cannot be found in this manner, two
inexpenslve switches may Dbe purchased
and mounted as shown In the [lus-
tration. By using the two switches,

one single pole double throw switch can
be constructed as in Figure 2; a hole is
drilled in the center of each' knife and a
piece of copper is fastened between them
by means of a loose bolt and nut on each

O— 7TOSET
6 -2

end. The switches should be mounted on
a base as shown. The connections are
made as shown in Figure 2.—Roland Me-
Callum, Dallas, Tex.

Don't Force Loud Speakers

Don't judge Radio by the =ounds that
issue from the loud speaking devices in
many stores, Investigation proves that
mast of the trouble is caused by an at-
tempt to squeeze the maximum sound out
of the devices, By using judgment in de-
termining the amplification possible, the
quality s sure to be improved.

USE OF RADIO SET

(Continued from page 11)

to the fact that the same voltage drop
neross the choke coil can be had with less
energy loss than is had in the resistance.
The plate voltage does not need to be as
high with the choke colls as with the
resistances.

Transformer Conpling

The transformer type of coupling is
more generally to be recommended and
with a few precautions exercised in the
selection of apparatus and in connecting it
yeéry good amplification can be had with-
out sacrifice in gqualily due to distortion.
The amplifying transformer must in nearly
all cases be purchased, as It Is difficult
to construct unless ong has exeeptional
facilities. There are numerous amplifyving
transformers on the market and most of
them have cores of laminated iron. As
might be expected, the various makes and
deslgns vary widely in their amplifying
characteristics.

They all consist of two individual wind-
ings, usualiy on the same leg of the core,
These windings are called primary and
secondary, and generally designated “P"
and "8 on the connection terminals. ‘The
primary is next to the core and the sec-
ondary i#2 wound over the primary. Both
windings are of very fine wire, some de-
signs using as small as ,003-inch dlameter
wire.

The transformer {s connected as shown
in Figure 20. The primary winding Is
connected in place of the telephone receiv-
erd on the detector set sp that the primary
is In the plate or output eircuit of the
detector tube, The secondary winding Is
connected to the input—that Is, grid and

filament—of the amplifying tube. The
telephone receivers are connected in the
plate circuit of the amplifier tube. This

constitutes one stage of audio amplifica-
tion. Additional and successive stages
may be added, but for the average broad-
enst receptlon two stuges of audio ampli-
fication are suflicient.

Amplification Action

The amplification action is as follows:

A slsnal on the detector grid causes a
change of current from the B battery
through the plate circult, which includes
the primary of the amplifying transformer.
This change of current through the de-
tector plate circuit is in accordance with
the voice frequencies at the transmitting
station. The changes of current through
the primary cause a voltage across It
whioh will be equal to the current times
the primary impedance,

This primary voltage Iinduces a much
larger voltage in the secondary, depending
upon theé winding ratio of turns. The
transformer steps up the voltage and the
output ig_'the gecondary Is impressed be-

A BV v nmis =8 dhn nmsnbifoing

plate current through the amplifier tube,
which is many times the amplitude of the
plate current in the detector tube. The
actual amplification constant depends upon
tiie transformer ratio and upon the ampli-
fier tube characteristics.
By-Pass Condensers

As shown in dotted lines in the dla-
gram, It g sometimes advantageous to
shunt the primary of the first stage trang-
former with a small fixed condenser ot
about .002 to 006 mfd. capacity. This
only needs to be done when the insertion
of the transformer in the plate eircult will
interfere with regeneration. A shunt con-
denser acrogs the primary acts as a by-
pass for Radio frequency and regeneration
is unaffected. It 18 advisable to try the

(Continued on Page 14)
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DEALERS

Our Weekly Radio Comic |
Strips, pasted on your
window, will attract at-
tention and boost sales.

Free Samples Sent on Request
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Headqguarters for

Radio
Supplies

and Equipment

Radio Department

COMMONWEALTH EDISON
e

72 West Adams Street

WWW americanradion

RADIO SUPPLIES STORES
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TELEPHONE MAINTENANCE CO.

20 S. Wells St. Franklin 3986
S206 W, Madisan, Austin 7041, 1122 E, 4Tth S.
Laok for the TELMACO Sign

3000 Ohm Sets $3.98
PLUS 20 CTS. POSTAGE AND PACKING
Satisfaction Guaranteed or Money Back
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We mail phones the day your order arrives,
Every pair tested, matched and guarantesd as

6s $8 W $10 sots. Circular Free.

Tower Mfg. Company
110 STATION STREET, BROOKLINE, MASS.
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Aerial Lead-in Placed
at Top of Window Sash

In many cases apartment house owners
will not allow their Radioc tenants to dis-
turb in any way or disfigure the property
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in which they live. It is almost impossi-
ble to run & tube through the side of the
house in order to bring in the lead from
the aerial.

I =olved this problem by nailing an
ordinary thread spool to the top frame-
work of my window. The lead-in is easily
brought through the narrow opening and
connected to the lightning switch.—Saul
B. Ades, Loulsville, Ky.

Tickler Troubles

If perfect regeneration is not obtained
with the tickler, reverss the connections
from the tickler, that is, change the con=
nections from the tickler where they
unite with plate and transformer or at
the coil.

Biggest Variety of
Standard
Radio Goods West

of Chicago

Send for Fall Price List

OAK PARK RADIO (0.

112 North Oak Park Avenue, OAK PARK, ILL,

RADIOVOX
Radio Frequency

allows reception of the
Pacific Coast Broadcast-
ing stations in Cincin-
nati on an antenna 30

ft. long 35 ft. high.

Let’'s get acquainted
Scientific Engineering
Association
Dept. C 817 Main St., Cincinnati, Ohio

EXCEEDINGLY

A"
S
and workmanship throughout.

minimizes outside vibration,
this horn are surprising, comparing

and holds any standard receiver,
15 provided for insulating,
ket, at anywhere near the price,

with this article.

inches in diameter by 7 inches long.

The P LAN"O'P HONE—A Sensation!

: attractive little
_Speaker, scientifically designed to give the
maximum results for this type of instrument.
It is very substantially built, of the best materials
3 It is mounted on
a solid cast base which holds the horn steady and
The acoustics of

with loud speakers costing many times the price.
A large rubber bushing is used which fits snugly
i A novel device
i 1 Simply slip in one re-
ceiver of any standard head-set, “short” out the
other, and the horn is ready for use. The entire
outht is statuary bronze-plated and presents a
very handsome appearance. Nothing on the mar-
can compare

Weight, 234 1bs.; height overall, 11 inches; Bell, 6

MANUFACTURED BY

ST (T o i s mam e i " —

Loud >

favorably

[Cord and
eceiver
not included
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Simple Instructions for the Beginner

By Harry J. Marx
The Operation of Vacuum Tubes

N THE development of the series of
articles on laboratory tests, it is of the
utmost fmportance that the elementary

- principles controlling the operation and

functions of each plece of apparatus be
understood thoroughly., For this reason
the description of each test will be pre-
ceded by & detailed explanation of these
functions, This description may consume
but little space. In some casgs, however,
it will necessitate an article in itself. In
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describing the various tests on the oper-
atlon of vactium tubes, an entire article
will be devoted to this detalled description.

A thorough knowledge of the operation
of vacuum tubes cannot be attained. with-
out an understanding of the fundamental
laws under which It operates. These
fundaméntal laws are based on the elec-
tron theory.

The Electron Theory

To those who have taken up the subject
of elementary electricity or physics, the
following facts are famillar. The small-
est unit or divisible part of mattér is an
atom. The atom simply represents the
most diminutive divislon we can make of
any substance, It has been discovered
that each atom has certain properties of
its own, and the analysls of these proper-
ties has been the cause of the formulation
of the electron theory. Briefly, the elec-
tron theory ls based on the assumption
that each atom possesses a certaln amount
of electricity in the form of electrons.
Each atom is sald to possess an average
number of these electrons, In stating “an
average number” it I8 meant that the
number Is varlable. The mctual number in
any atom or number of atoms may be
more or less than the average.

If the quantity is more, then the atom
is said to be negatively charged, that is
to say—it has more than its normal num-
ber and is in a condition where it will
readily release some of its surplus elec-
trons. If the quantity is less than nor-
mal, then the condition is that of positive
charge. In the latter case it will have a
tendency to attract free or surplus elec-
trons from any other substance.

If then the actual electron quantity is
normal, the condition Is neutral, that is,
there is no marked tendency for the at-
traction or reépulsion of other electrons.
If this i= thoroughly understood, the so-
called condition of positive and negative
charge will present nd further difficulties.

of Principle

For example; we may have two bodies,
both positively charged, but one more so
than the other. In this case there will be
a tendency for electrong to flow from the
one that has the maximum amount of
e¢lectrons to that which has minimum, or
in other words, the one with the highest
positive charge and least amount of elec-
trons will draw electrons from the other
body until a balance exists.

In the same way, two negatively
charged particles will act similarly. The
one having the highest negative charge or
greatest number of electrons will lose
some of them to the other because of the
latter's relatively positive condition.
Naturally if we have positively and nega-
tively charged substances in contact there
will be A flow of the surplus electrons
from the negatively charged substance to
that of the positive charged substance
until a balance exists between them,

Leakage of Electrons
Any substance, whether positively or
negatively charged, will either attract or
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=a glectrons if left to stand any length
‘me, Buch change of condition, how-
npt to be n slow process unless
“two conditlons., 1If placed in a
‘“ow of electrons between any
Is Increased, due to the
‘ameg in the path between
then, permits an easier
an flow.

It has also been discovered that heat
will increase the speed of the motion of
the electrons in any substance, and simi-
lar to the vaporization of water, the mo-
tion may become =0 great, if sufficlent
heat is supplied, that the electrons are
thrown out in increasipe quantities. This
“vaporization™ will continue until the
space surrounding the heated body be-
comes filled up, or in other words, becomes
saturated with these released electrons.
If, under these conditions, a positively
charged body is brought in the vicinity
of thi= saturated space, the free electrons
will be attracted to the body.

The Vacuum Tube

In the yvacuum tube advantage is taken
of these two conditions. A wire with Its
two ends projecting is placed inside a
glass tube and a plate with a connecting
lead coming through the glass s also
placed inside. The tube is then evacuated
and sealed.
The first condition then under which
electrons flow is increased, has been ful-
filled, namely, the two gsubstances are
placed in a vacuum. The next problem is
to apply heat to one =0 that it will release
the electrons freely. This is accomplished
by treating the wire as the filament of an
electric light. The two free ends are con-
nected to a battery and a rheostat Is in-
serted in series, thus permitting a control
of the current pressure, which automatic~
ally controls the amount to which the wire
is electrically heated. The filament then
is heated in & vacuum and is ready to re-
lease its electrons.
There will be a flow of electrons to the
plate, but this flow will only continue
until its capacity for electrons hag been
filled. After that, there I8 no attraction
for additional electrons. The space In the
tube becomes saturated with electrons and
results in a condition where the tube s
c!éoked and further electron flow {8 shut
off,

External Plate Connection
If, however, the wire from the plate in
the tube is connected to the positive side
of the A battery which connects to the
filament, then as the filament throws off
its electrons g.nd the plate accumulates
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electrons, they  will flow through this
external path with the result that the
accumulation of electrons on the plate
is led right back externally to the filament
eircuit, thus supplying the filament with
more electrons as fast as it exhausts its
supply. There is then, & constant flow of
current both externally and internally be-
tween the plate and filament.

Punction of Plate or B Battery

If the plate is positively charged
through an outside agency then the
former will have an even greater attrac-
tion for electrons. A battery ls therefore
inserted In series, with the positive side
toward the plate as shown in Figure 1.
This increases the positive charge on the
plate in the wvacuum tube, and for this
réason increases the sattraction and ac-
celerates the flow of electrons. This bat-
tery may be compared to a pump that
speeds up the current flowing through the
extarnal circult from the plate to the flla-

ment.
Rectifying Action

The fiow of electrons has been explained,
but no emphasi=s has been laid on the fact
that this flow of electrons can be only in
one direction. Since the fllament alane s
heated and the plate is always kept posi-
tively charged, that Isg, has i scarcity of
electrons, therefore there will be no
tendency of the plate to lose any of its
electrons to the filament, since the latter
is trying to dispose of its own accumula-
tion. There Is then a condition that the
external ecircuit ean only flow In one di-
rection. The tube is then really a recti-
fier and will permit current to flow only
in one direction. :

Two of the characteristics that have
been discovered In the action of tubes and
which will be taken up in the actual tests
are:

1. The electron flow increases with the
inerease in the temperature of the fila-
ment,

2, The electron flow increases with any
increase in the positive charged condition
of the plate, namely with the increase In
the plate battery voltage,

The Grid and Its Fuunotion

In order to control more accurately the

flow of electrons a third element wos
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added to the tube, This control, ealled the
grid, 15 of the utmost hmportance in Radio

reception, and a great part of the success
in operation depends on the operator's
knowledge of the grid's function.

In the average vacuum tube the grid
i= a slightly flattened spiral helix which
surrounds the filament. The plate in the
same manner surrounds the grid. In
order to pass from the filament to the
plate, the electrons must travel through
the Interstices of the grid. If either a
positive or negative charge is placed on
the grid, it will affect the flow of electrons
from the filament to the plate.

If the charge Is positive, it will increase
the attraction of electrons away from the
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filament. Since the grld is merely a thin
wire and take up but a small amount of
space, the speed only of the electrons is
increased with the resultant tendency to
fly through the grid to the plate. Some of
them, however, are caught by the grid and
reduce the positive charge.
If the grid Is negatively charged, the
tendency will be the opposite. It will it-
self have a tendency to release electrons
which will block the flow between the fila-
ment and grid, The actual amount of
charge will determine the accumulated
effect or reaction on the filament to plate
circult.

Methods of Grid Control

The connections to the grid of the tube
can be made in a number of different ways
and the principles of their operations
vary., For this reason a description is
glven of the different hook-ups and how
they affect the operation of the grid. Be-
fore describing these methods, some of the
conditions which affect the connections
must be considered.

The grid Itself may accumulate too
great a supply of electrons with the effect
of choking and nullifying the tube’'s oper-
atlon. Some means must be suppled
therefore for taking off this surplus as
it sceumulates. Another point is the faet
that the grid control is so sensitive that
it Is necessary to avoid too great a re-
action which may be sufficient to start an
individual flow between the plate and the
grid or the fillament and the grid.

Condenser and Leak

In Figure 2 a condenser is inserted In
series with the grid and a high resistance
known as a leak Is shunted across the
condenser. In deseribing the action in
this circuit the reader must realize thst
the current flowing in thls secondary or
grid circuit is an induced altermating cur-
rent produced as a result of induction
from the primary eircult. -

This alternating current is guite rapid
in its cycles or reversals. Due to this
rapidity In reversals, there is no effect
through the high resistance grid leak on
account of the length of time it would
take for any effective current to pass
through. The effect, however, on the con-
denser is the Important one.

Let us assume the dizection of the cur-
rent is such that the B side of the con-
denser §s positively charged, or lacks suf-
ficlent electrons and therefore has an at-
triction for more. The result is then that
the electrons on. the grid side will all
pile up or accumulate on the side of the
condenser plate marked G. The dielectric
or insuplation, however, prevents them
from jumping across. DBecause of this
attraction to *he one side of the circuit,
the grid 15 left with a scarcity of electrons
und therefore has a decidedly positive
charge. Natwazully the effect will be as
explained above. As the grid accumu-
lates any excess electrons, they will
trickle through or escape hy means of the
high resistance, grid leak shunted across
the condenser. When the current is in
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the opposite direction, the B side becomes
crowded with electrons with the result
that the elecirons on the G side are re-
pelled, and the grid becomes negatively
charged,
Connectiong in Three

In the method of counection shown in

Figure 1 the action is similar to the Fig-

that the high resistance grid leak is con-
nected to the negative side of the filament
so that the accumulation is drawn off
automatically from the grid circuit by the
filament which is constantly absorbing
more to replace its losses,

Cironit

If no condenser is inserted In the grid
circuit, the potential, that is, the posi-
tive or negative conditlon, must be con-
trolled through its connection to the A
battery circuit. The two terminals, how-
aver, posgess too extreme a potential for
the grid use and some adjustment in be-
tween is necessary,
To accomplish this, a high resistance
from 200 to 800 ohme Iz tonnected across
the terminals of the A battery, A resist-
ance of this type will have only a slight
drain on the amperage of the battery. The
wire from the grid circnit then connects
to a slider that makes contact along this
resistance. As the contact approaches
either of the two terminals of the battery
the grid circuit takes the charge charac-
teristic of that terminal., This Instru-
ment iz called a potentiometer.
In this way the actual positive or nega-
tive condition of the grid 45 controlled by
means of the potentiometer adjustment.
This potential is stronger than the in-
coming current but is subject to fluctu-
ations through the effects of the Induced
current from the primary circult whose
varjiations are used by the grid in con-
trolling the plate cireunit.
How Pigure Five Circuit Punctions
Another method very similar to that
preceding, but in which a potentiometer is
not necessary, is shown in Figure 5. In
this case a small two to four-volt battery,
called a bilasing or C battery, is placed in
the grid clreuit with the negative side
towards the grid. This automatically
gives the grid a negative charge. This
method of connectlon, however, is not as
gensitive and subject to control as the
previous one.

Pigure Six Explanation
In Flgure 6 a method similar to that
shown In the preceding circuit Is utilized,
but by means of a potentiometer a more
accurate control is possible. The battery
can be of the four-cell type. A tap is
taken off between the two center eells and
connected to the secondary coil. The
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potentiometer is shunted across the bat-
tery and the grid is connected to the slid-
ing arm.

By shifting the potentiometer from side
to =ide the effect of the battery will be
varied from the distinet positive charge
to a negutive charge. This method is a
littla more expensive than the preceding
one, but possesses considerable more sen-
sitivity.

The amateur must realize that the eleec-
tronic flow is creating a continuous cur-
rent in the plate clrcult as long as the
filament s lighted, and the effect of the
grid is to ereate fluctuations in the plate
cirenit by increasing and decreasing its
intensity, which corresponds to the fuc-
tuations In amplitude of the Incoming
Radio frequency currents, This method
of superimposing the effects of the in-
coming current on the plate currents is
called modulation. It is quite evident,
then, that the cffect of only a very weak
current through grid action is multiplied
many times in the final plate circuit
This, then, Hustrates the function of the
vacuum tube ar an amplifier.

WESTERN ELEC.
VT2 TUBES

The famous tubes long sought by expe-
rienced amateurs tor

Recent purchasers report they are hear-
ing clearly stations they could never
bLring in before.

Brand New Tubes

Each tested for PERFECT amplification,
Fit standard sockets, Operate on 6 volts,

MAIL ORDERS SHIPPED SAME DAY
PRICE $12

ationa
Radio Lo.

bre 2 method above with the exception
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USE OF RADIO SET
(Continued from page 12)
operation without the econdenser and il
difficulty is had in getting the detector
tube to regenerate the addition of the by-
pass condenger as shown will usually b

found effective.

A lot of transformers on the market
amplify much better at some particular
audio or voice frequency than they do at
olher freguencies higher or lower. It is
this characteristic that is liable to change
the proportion of sound inlensities in the
reception of music and the true or original
relationship of tones Lecome destroyed.

Transformer Amplifying Ratio

The ratio of the amplifying transformer
ig quite important, though not so im-
portant as the balancing of winding im-
pedance to the Impedance of the vacnum
tube with: which the transformer is to be
uged. The ratio functions in the voltage
amplification and the maximum voltage
amplification does not always meatn maxi-
mum audibility amplification. The char-
acteristic of the vacuum tube amplifier
has considerable to do with this and some
tobes =eem to work better on low ratio
transformers, while others give better re-
sults with high ratlos. Transformers on
the market have ratios varying from 3
tol tof to 1.

Assuming the average transformer and
average amplifier tube the energy ampli-
fication per stage is zbout 40, This means
that the energy through the head phones
on a one-stage amplifer is 40 times that
if the phones were connected in the de-
tector plate circuit. The audibility, how-
ever, varies as the square root of the
energy so that the actual sound amplifica-
tion constant is the square root of 40, or
about 6.2 per stage. Thus a two-stazge
amplifier will give 6.3x6.3, or 40 times the
audibility of the detector tube only. A
three-stage amplifier will give 6.3x6.3x6.3,
or about 250 times the audibility of the
detector tuhe without amplification.

It is & good plan to exchange the ampli-
fier tubes around in different stages and
generally the final output will be better
with some particular combination. Audio
frequency amplifiers using transformers
are generally limited to three stages. More
stages are apt to result in tube nolses and
hewling, which is very difficult to alimi-
niate. Even with three stages special pre-
cautions have to be taken in mounting the
transformers and tubes so that there will
he no back coupling from the output to the
input of a preceding tube.

Spacings for Transformers

Fecommended spacings between trans-
formers of successive stages vary from 1
to 4 inches. This depends largely upon the
transformer and whether or not it is
shielded by a complete metal casing. The
writer has mounted the Radlo Corpora-
tion's UV-712 transformer -inch apart
between cores with no trouble using three
stages. It is important that the lerminals

- of the transformers be connected properly.
This is cared for on some transformers
Ly an indication on the terminals,
_ It makes quite a difference in some
transformers which terminal of the sec-
ondary is connected to the grid, Generally
it should be the terminal connected to the
outside layer of secondsary winding. This
terminal hag less capacitance to primary
winding than the terminal connected to
the inside secondary layver, and it is de-
sirable to avoid any capacitance being as-
socinted with the grid of the amplifiers.
1f trouble is had from howling, the con-
nectiong of secondaries should be reversed
one transformer at a time and resulls
compared,

Single-Circuit Regenerative Receiver

Figure 21 is a diagram of a single-cir-
cuit regenerative receiving set using two
stages of audio frequency amplitication
and Figures 22 and 23 are photographs
of this combination. Telephone jacks can
be inserted between the transformer pri-
mary terminals so that the telephone re-
ceivers can be plugzed in on either the
detector, first stage amplifier or second
stage amplifier, It shiould be noted thal
the amplifier tube rheostat is connected
in between the negative side of the A bat-
tery and the filament terminal, This re-
sults in & slight permanent negative po-
tential on the grid of the amplifying tubes,
which is desirable when 40 or more volts
are used on their plates. The normal fila-
ment voltage is 5 volts, while the storage
or A battery delivers 6 volts, This means
a 1-volt drop across the fllament rheostat
resistance, To utilize this one side of the
transformer secondary is connected to the
battery side of the rheostat, while the
other secondary terminal goes to the grid,
Thus the volt drop across the rheostat is
impressed constantly between the zrid
and the negative terminal of the filament.

Use of C Battery

1f @ positive voltage is put on the
amplifier grids it will eause a considerable
reduction of signal strength. This appli-
cation of fixed negative potential to the
=rid of an amplifier tube is called "biasing”
the grid, and when higher plate voltages
are used the negative bias calls for a

much higher voltage, which cannot be ob-

tained across the rheostat. In this case a

separate battery of a few small flashlight/|

eells must be used. Such a battery is gen-
erally referred to as a C battery. i

A separate rheostat for each amplifier’
tube gives slightly better control for maxi-
mum results from each tube without tube
noises, but in the average case it is en-
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STATION SCHEDULES

{Continued from page B)

WWE, Dotrolt, Mich. 400 and 485 only, 1.000 mi. De-

troit News. Daily ex Sun, $:30-10:30 am, hints 1o
housewives, concert, woather; 10:65, time signals;
12:06-12:45 pm, concert; 8:30-4:16, markets, weather;
5.6, news, sports.  Week of July 10 and every oflior
weak, T-8:30 pm, ouncert, lecture. Tl in wecks, 8:30-
10 pm, concert, lovturg  Sun, July 0. wk e, 0:30
am-2:80 pm, chureh services and al; 4-6 pm, &pe-
cial. il in wic,_2-4 pm, speeial; 810, church

services and spoclal, Ens

WWL, New Orloans, La, fa_Talv,

WWT, Buffalo, N, Y. MoCarthy Bros, ‘ord:

WWX, Washington, D, €, 1,100 pnly. 600 mi, Post
Omee Dept. Daily ex Sun, 10 am, weather; 10:30,
markets; § pm, 7:30, 8, markets: 4350, weather. East-

WWZ, liew York, N, ¥. 200 mi John Wanamaker.
Dally ex Summ, 1:40-2 2:40-8, 3:40-4, 4:40-5,
10:30-13 midnight, concert. Eastern.

YN, Washington, D, €. 100 mi. Nat’l Radio Inat,
Dally, 8:30-T: m, instruction. Eastern.

SARU, Louisviile, Ky. 200 only. 200 mi. Darrell A.
D d W pm, news, coneert,
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This circuit is another one in which a
crystal is used for detector for one stage
of Radio and one stage of audio frequency
amplification, This method used in con-
junction with efficient Radio and aundio
frequency transformers will give very
good results, A single-slide tuning coil
i used for the primary wave length con-
trol. A 43-plate condenser shunted across

the cofl and slider will considerably im-
prove the tuning qualities of the set. The
45-volt 13 battery is used for the plate
cireuit of both tubes.

It is important that the Radio frequency
transformer be of the proper dezign for
the wave length range desired, A con-
denser is indicated aecross the primary
of the audio frequency transformer. For
best results, however, this should be a
variable 23-plate type. Rheostats are
used on the filaments of both tubes. In
this hook-up the negatives of both the
batteries are connected together, Due to
the simplicity of controls this circuit is
# =imple one to tune.

tirely satisfactory to control all the ampli-
fier tubes with one rheostat. This method
keeps them all at about the same adjust-
ment of Alament temperature. Care must
be taken to leave a rheostat wound with
sufficiently large resistance wire to carry
the current of the tubes in parallel with-
out overheating. There are numerous
rheostats on the market which will carry
2 amperes or more. Always fisure about 1
ampere per tube, so that for three tubes
in parallel on one rheostat the vesistance
wire must handle 3 smperes without ex-
cess geating. The deteetor tube, especially
in a Mgenerative set, should have separate
filament control, as it requires more eriti-
eal adjusiment than the amplifier tubes.

A voltmeter having 10-veolt scale may
be mounted on a set as shown in the
photograph. This is connected across the
filament of the amplifier tubes and should
show & G-volt deflaction for correct rheo-
stat adjustment,

(Continued in October 21 issue)

Tungsten in Filaments

The wvacuum tube -upkeep is the most
expensive item in the modern Radio re-
ceivers. Tubes are expensive and their
life is comparatively short. The latter
i= more true with the entrance of the gen-
eral publie into Radio.

The life of any tungsten vacuum tuhe
depends upon the life of the tungsten fila-
ment, Tungsten has the highest melting
point of all metals, 3,250 degrees Centl-
grade. It can be obtained in the form of
fine wire, which may be bent and twisted
like any other wire, or it may be as brit-
tle as an eggshell. In vacuum tubes the
ductile form is required.

If you look at a brittle tungsten wire
through a high-power microscope, you

will’see something similar to a wire com:-
posed of large blocks. Attempt to bernd
ar vibrate the wire and it will immedi-
ately break at the boundary of the adia-
cent Dblocks.

Now replace the brittle wire by a due-
tile wire., It appears that a ductlle fila-
ment is composed of small grains. What
makes tungsten brittle? Take a tungsten
fillument, heat it up slowly by gradually
increasing the current, as done with the
ordinary wire-wound rheostat. Bend it
—it breaks. You have changed the ductile
tungsten filament to fragile and brittle
struetura,

Contrary to popular belief, the vacuum
tube should be flashed to its proper tem-
perature as is done with ordinary inean-
descent lamps. This is a fundamental
prineciple, Similarly, operating the tube
below its proper operating temperature

(Note—This completes the station scheduls st The
nﬂr;r.‘ half, ;.oguthrr with tho locution iudex, will sppenr
n week.

Use Rubber Under Battery

The solution in the sforage battery is
very harmful to earpets and woodwork,
so that care should be taken in handling
the battery., It should be set on a rub-
ber sheet such as placed on the running
board of automobiles.

Radio s used in Vienna to swindle race
track gamblers in Paris, By taking ad-
vantage of the difference in time, bets
are received in Paris after the results
of the races are learned,

Everythin
SUPPLIES Ererything
PANEL TO A SET
Wholesale and Retail Phone Main 4627

We Are Successors to the
RADIO SERVICE CO.

Newark Electric Co., Chicago

ELECTRIC AND
RADIO SUPPLY CO.

NOT INC.
JOBBERS AND DISTRIBUTORS OF

EVERYTHING IN ELECTRICAL
AND RADIO SUPPLIES

165-67 North Wells St., Chicago

tr:ln,mendously decreases the life of the | 220 West Madison Street, Near Franklin X
tube.

We Can Supply
JOHN F BOWBIN MYERS Tubes, Chokes and Receptacles

RADI-UN Loops, Leading Radio Parts
Lines such as
HOWARD, ERLA, CARTER, ESTRU
READ EASY Hydrometers

Interesting Discounts to Dealers
Fast Mail Order Service

HUDSON ROSS

123 W. Madison St., Chicago, Illinois

STURDY AS

THE OAKS

—

BEAUTIFUL

AS SUNSET

When the weather is too cool
for outdoor pleasure
And you're worn out after
toiling through the day,
Let your evening then be
spent at home in leisure,
Getting Opera, “Jazz"” and
sports on “AERIAL-A."

IT HARMONIZES WITH YOUR FURNISHINGS
Manufactured by

W.E.Supply &Service Corp.

18 Murray Street, New York

e G

RTISTICALLY  dec-

orated in pastel shades

and finished with glassine.

AERTAL-A vacuum tube re-

ceiving set is finished in four
color combinations:

IVORY
FRENCH GRAY
MAHOGANY
BLACK AND GOLD

—————— ——— —— ———— — .

COUPON

Herewith is $25 (NO CHECK) for
one AERIAL-A Receiving Set.

Color Combination......susesae
P

NADE . resividsaaisring
Address. v sanag

¢
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Questi d A
Honeycomh Colla in Hollingsworth's article contains a mis- |disconnected? AIl the tubes remain lighted [utes and find that it i3 much more satis-
(9k0) RJ take. Figure No. 1 is O, K., but L-4 and | regardiess of the plug’'s position. factory than § volts,

l. Will honeycomb coils work well on
a wave length of 160 meters?

2. On which side of the storage battery
iz the rheostat placed In leading to the
filament?

3. My aerlal is fifty feet long, two
wires spaced five feet apart and forty feet
high, with a lead-in of forty feet. Will
this work well using three honeycomb
coils and one tube?

A—1. Yes, provided you purchase the
right coil for this wave length. L 25, L 356
or L 50 for primary; L 35, L 50 or L 75
for secondary, and L 50, L 76 or L 100 for
tickler, if used.

2. Rheostat is connected in seriés with
positive of A battery und filament. Other
side of filament goes to negative of A bat-
tery and to secondary clreult,

3. Yes, your aerial is all right. The
honeycomb coil combination should be
L 25 for primary, L 35 for se¢condary and
1. 50 for tickler,

Distance Reception
(954) AJP

Having read every number of vour paper
since the first issue and having enjoyed it
and profited thereby, 1 declded to ask your
help on a little matter. 1 have a set em-
ploying two stages of amplification and
honeycomb coils. There is no diflculty in
receiving KYW, but WDAP and distant
stations like Detroit, 8t. Louils, Indian-
apolis, Schenectady and others do not
come in clear. They sound woolly and
fuzzy, if you understand what 1 mean,
Will one stage of Radio frequency help
that situation? My aerial consists of four
wires conneeted at each end and fifty Teet
long. The lead Is thirty feet. Can you
sugrest anything that will clear up these
tones from the distant places?

A.—The range of your set Is about two
hundred mileés in summer. One step of
Radio frequency will help., Sounds as
though you were using too much A bat
tery in an effort to bring in the stations,

Outside Aerial on Buper-Regenerator
(877) HGC

Will you please give me a ¢ouple of
points on the Armstrong Super-Regenera-
tor as written by F. N. Hollingsworth in
the July 29th and 22nd RADIO DIGEST?

1. How would econnection be made to
this circuit using an outside aerial In-
stead of loop?

2. Are the first two tubes detectors or
amplifiers, and what two tubes are best to
be uged? Could frst be detector and sec-
ond an amplifer?

A.—1. See diagram, page 7, August 12
fssue.
2. Al tubes, in eithey two- or three-

tube circuit are amplifier tabes. Detector
tube UV-200 might work, but it bas to
stand 90 volts or better on the plate with-
out paralizing (blue glow and complex
fonization).

Note:—RADIO DIGEST, August 13th
number, contnins a wery simple explana-

tien of the circuit. In fact, Figure No. 2

L-5 are not inductively coupled. They are

at right angles.

Shielding Begenerative Set
(01015) PWAB

In RADIO DIGEST, Vel. II, No. 6, An-
gust 18, 1922, on Page 4. you show a dia-
gram of a short wave recelyving set. I have
been watching the DIGEST for about
one year and this one seems to be the one
our ciub members should try. Would it
be asking too much of you to send n de-
tailed drawing showing method of shicld-
ing? 1If any are necessary, we have on
hand honeycomb or duclateral ocoils for
diferent wave lencths and condensers,
fixed and variable, Radiotrons T. V. 201
and U. V. 200, and R. C. A. model U. V,
712 and T. V. 1714 transformers. We
have no loop zerial. We would like to use
the kind of coils mentioned with a single
A battery for all tube flaments, Our
filament rheostats are of the Bradleystat
brand. Pleasze send the drawing showing
the different values of the colls, fixed and
variahle condensers, and tell if colls are
inductively mounted. A small bunch of
hams will remember you in their dreams.

A—We are pleaszed to note your inter-
est In RADIO DIGEST and to answer
your questions briefly as follows:

The diagram appearing on page four of

August 1%th issue, which you have selec-
ted as suitable to the needs of your club,
is In itself quite complete and should not
be at all diffieult to follow.
Shielding is not ahs=oluiely neécessary,
although many =sensitive regenerative re-
ceivers are adversely affected by body
capacity, To eliminate thig, lining panels
with srounded tinfeil 1= found (o be very
effective. Page four of June Z24th Issue
gives a good description for construction
of a loop aerial.

Briefly, values to be used are as
lows:

Condenser on aerial, 42-plate; Condenser
on loeal oscillator, 23-plate; Condenser
across the secondary of amplifying trans-
former, approximately, .0006 mfd. Indue-
lances are standard make, Coils are in-
ductively mounted.

Howling
(1017) GBF

1 am enclosing herewlth a akuu.h
roughly showing my six-stage amplifigr,
consisting of 3 stages of Radio frequency,
detector, and two stages of A. . ampli-
ficsition, using all hard A, P. tubes in
cascades, 60 to 80 volts on the plate and 6
volts on the filaments. For tuning I use
an Amrad short wave tuner having only
grid filament conmections as the tubes ure
not designed fof regeneration. The Radio
frequency transformers are the J-M plug
in, 150-475 wave length range type. and
audip transformers are of General Radio
menufacture.

1. How can the connections be changed

fol-

to extinguizsh lamps when jack plug s

“1f It’s RADIO We Have It”
Distributors

For

Atwater, Kent, Dubilier, Tresco, etc.
Program sent weekly to customers.

KRAMER RADIO COMPANY

THE HEART OF
hlm CHICAGO

4713 SHERIDAN ROAD

NATIONAL

«Ultra-Sensitive” Crystal Detectors

ATIONAL Crystal Detectors are the only detec-

eral.

w!nc

Patent
Applied For

tors miade with
insures getting the most sensitive spots on the min-
It has the advantages over the cat whisker
of being semi-fixed as well as adjustable.
et ctors are tested to Radio Broadcasting before
shipped and are covered with a glass cap
excludes moisture and dust from the mineral.
They are made in both base and panel types.
base type is shown in the illustration.
outstanding features of the panel type is that when
in use the detector bulb is turned to the right in the
socket and when not in use should be turned to the
extreme 1.:&. th:reby di
from the circuit and preventing the using or burn-

ing up of the mineral. PRICE, EITHER TYPE, $1.00

three points of contact wlncll

All

The
One of the

1t "

ting the

MANUFACTURED BY

NMATIONAL RADIO WORKS, Inc.
NEWARK, NEW JERSEY

DEALERS WRITE FOR PROPOSITION

2. When stabilizer is moved back from
maximum position to edge of wave, re-
ception is faint while increasing stabilizer
to Increase volume causes a loud howl in

most instances. How can this be rem-
edied?
3. How could I connect exira stages to

Inst amplifier tube with jack connection?
How must the circuit be changed on the
transformer and where should connections
be made thereon?

4. 1 have assumed that about 100 voits
maximum s safe for these tubes to e
varied according to reception conditions,
Could more wvoltage be used on tubes?
A.—Noting description of your appa-
ritus we take pleasure in answering vour
questions as follows:

1. To extinguish lamps at will, use
izcks with two extra prongs which will
énable you to cut in only the filament
desired.

2. By shielding tubes and transformers
you should be able to overcome the howl
which follows the manipulation of stabil-
Zer.

3. To conneet extra stages to last tube
of amplifier with jack conmections place
them where the phones now go and run
extra leads from batteries to proper place
in amplifer,

4. As hieh as ome.hundred and fifty
volts can be used safely on your tubes,

‘Wavemeter Construction,

(01014) ACD

Please give me a simple and efficient
method of making a wavemeter at a
reasonable cost.

A.—A wavemetler consists essentially of
a series circuit which includes an indue-
tance and a capacity, both of which have
known wvalues, REither the inductance or
capaoity may be of fixed value, Whi'. the
otheér may be variable. A hot-wire am-
meter, thermo junction, or other suitable
devicee for measuring Hadlo currents is
Inwerted, elther dirgetly into the circuit,
ar, better, Is coupl electromagnetically
to it, the coupling being made as loose as
will permit of a suitable maximum de-
flection of the ammeter.

The construction of wavemeter was
degeribed in the Beptember 9 issue of
BADIO DIGEST,

Loud-Speaker Voltage

(1025) LFE

Please advise me if T can use a 12-volt
A battery safely on a Magnavox loud
speaker. I have tried this for a few min-

A—We would not advise using a 12-
volt A battery on a loud speaker as sug-
gested. This will cause the field coils to
heat if allowed to run for any length of
time and might finally burn them out. If
you find better results with higher valt-
age use un -volt tap but discontinue same
it loud speaker becomes warm at the base.

HIGH EFFICIENCY

HEAD SETS

Army and Navy Ty

2501 ohm, PEr PRIT. cuvsseaans - SLOOH

F=O) obhm, Por PAIF...coceoanssins 1z,
Swedish=-American Type

2200 ohm, per Ppolr, cicveeovianss 500
Vietar Type:

Single coll, double magnet, . ..... 600
Jacks, Plogs, other

Mlerophones and
mdio parts.

Ask for our liberal trode prices.

COMPANY
CHICAGO, 1. 8, A,

ISAVE A

spring mounting
1o register ail plugs

Unit
aﬂlu:tm

Locking serew
for spring weit

FITS ANY PLUG—You don't need to
buy a so-called “Radio™ plug—ASK
your local telephone man for an old
telephone plug; he will give you one
for little or nothing. A PREMIER
JACK IS ADJUSTED TO FIT IT IN
A lljm'|.

ADJUSTABLE THIMBLE OR BUSH-

No.

No. l‘m—d:vp-.-n Circuit
No. 183i—2 Cirenit—Singie Cut-off..

All good dealers carry

.80,
«35

features. .

msm.nl’.l!.

tant unit in securing the best resulis from a
A P'remier Variable makes this sure and easy.

PREMIER UNWERSAL RADIO PRODUCTS—are all
suﬂ's ARDIZING NOWT T
. WRITE FOR BULLETINS 102 AND 203

Chicago Radio Show: Booth No. 55—See Us

Plosteis [ompany |

Manulacturers—Est, 1905 g
3802-3810 RAVENSWOOD AVENUE, CHICAGO

DOLLA

USE THIS RADIO JACK

Adjustment slot
for spring wmit

#Jﬂ.. =" ™ :’“

HERE’S HOW

ING—permits mounting on any thick-
ness panel from L4 to & inches—no
spacer washers or shims required,
thus more fnished — “He-knows-
what-he's-about™

mounted on panel.

HIGH GRADE INSULATION—tested
for 500-volt breakdown. All metal
parts nicely nickel plated.

rr

PRICES—ALL SPRING COMBINATIONS
131—2 Circuit—Double Cut-off..$0
65 35—3

90
Spring—Auto, FiL. Con.. 1L.00
ring—Auto,

No. 1
¥il Con.... L25

No. 186—5 Sp

Premier Jacks—Postpaid direct through, if
furnish. Don't ld dealer substitute—no other Jack has ol::r “?:;nm

WHAT A GOOD SET NEEDS
)  PREMIER “7-IN-1” VARIABLE GRID LEAK

Has seven carefully calibrated values of Jeak resistance
of approximately £ Hugnhm each
Bakelite discs pmleﬂ

between terminals,
“leaks,” assuring permancncy of
Don’t_guess—a grid leak is a mlﬁhty impor-

tube sets.

and will lurvivm We make a full line
Why mnot begin

=
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FERLFES T RA T EAD

The roof of an
office building is
just the place for
the noonday
lunch and the
cther waves
bring in the mu-
sic for the fnish-
ing touch on the
cabaret
@K &H.

e

i

Iustrated

One of the leading London
daily papers has installed
a broadcasting station and
gives daily concerts. Now
whole families take advan-
tage of ::t!nﬁntertnfnmunl

@chystonc

are many

beautiful camp-
ing spots along
the Prlvu' I’h“i::
ennsylvan
and pow the Ra-
diophone  brings
music to &
campers

Guard takes a
with a loud speaker along
with “them to their camp,
and it gives entertainment
while sitting around the
campfire in the evening
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