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CONGRESS SPEECH -
ON AIR FIRST TIME

MICROPHONES PICK _UP
HARDING'S MESSAGE

Experiment’s Success Insure Broad
casting of Future .
Capitol Events

WASHINGTON.—For the first time in
history a speech made in -the halls of con-
_gress was broadeast, when President Hard-
ing, on December §, read his message. It
ris probable that hundreds of thousands
f Americans.wers able to hear the Presi-

“smwident through an effort made by “Jim”

Preston, the superintendent of the Senate
Press Gallerles, .

The speech made in the assembly room
of the House was broadcast by NOF, naval
air station in Washington, and which has
a day radius of 200 miles and a night
radius of approximately 1,600 miles.

Through the efforts of Mr. Preston, the
following papers picked up the message
d re-broadcasted it: Pittsburgh Post,
Detroit News, Chicago Daily News, In-
dianapolis News, St. Louls Post-Dispatch,
Kansas City Star, Los Angeles Times.
The American Telephone & Telegraph
Company picked up the message in New
York and’ re-broadcasted it, as did also
gerWestinghouse Company at Newark,

One of the interesting side-lights of
the broadecasting work was the installa-
tion of a Radlo receiving set in the White
House for the benefit of Mrs. Harding, who
listened to the President as though she.
were in her accustomed place in the house
gallery. -

The Success of this first experiment was
so great that there is lttle "doubt but
what some kind of arrangement will be
made for future broadeasting of impor-
tant events at_the Capitol.

Boy Scouts Build Séf
in Troop’s Log Cabin

Columbus Youths Erect 160-foot

Permanent Aerial

COLUMBUS, O.—A number of improves-
ments- have been.made recently to the
log cabin of Columbus Boy Scout Troop
No. 26 near Flint, north of -this ecity, but
the one affording the members the greatest
pleasure is the installation of a Radio
receiving set, A 160-foot aerial has been
erected and is to be left at the cabin per-
manently. ’

RADIO BEARS NEWS
OF BLAST KILLING 1

IMA, O —William Cramer, 53, of
Columbus Grove, near here, died
in a local hospital this week from
pnoumonisa, contracted following burns
sustained when a gasoline torch ex-
ploded in the hands of his son, Joseph,
aged. 31, who -was terribly burned. Re-
pairs were being made to a Radio out-
fit at the time of the accident. :
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stations havé he i
SLoTHED listen in:to his warious-messages.

Santa_Claus keeps ﬁgh.t up-to-date with every new invention,.
helped him immensely in talking ‘to the hundreds of

The Radiophone broadcasting
thousands of children who could
‘ ‘This is a Radio Christinas, intdeed - © INT.

First Radio Debate Held

by Boston ‘“U’’ on Bonus
BOSTON, MASS.—What was perhaps
the first broadcast debate in the history
of Radio was held ‘Wednesday night, De-
cember 7, by Boston Uriversity students
on the subject, “Resolved that Presidént
Harding was justified in vetoing the Bonus
Bill." The debaters had it out in the salon
of the Shepard broadcasting station,
WNAC. A receiving set and two large
amplifiers were ‘installed in the large hall
“was. . admitted . free : of

e g e

general . public
.charge, . - -

GRADS HEAR LEADERS
.OF OHIO “U” CAMPUS

Day” Celebration -

- LONDON, O.—Ohio -State - University
graduates, gathered in London and in all
parts of the state, recently listened in on
an address given by President William
0. Thompson, of Ohio .State; Coach Jack
Wilee of the State football-team and other
campiis.leaders anring’ the’celebration of
Ohio State-Day -on December & - - _ -
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Radio Carries Speeches In “State

IR.C.A.STARTY

'LEGAL FIGHT
'FOR CONTROL

Corporation in Court Action
Against Grebe and

Bunnell

Seeks Sole Tube Ri'ghts

Séventeen ‘Nationai Manufacturers
Hit Hard if Case Is Won
by R. C. A.

(8pccial to RADIO DIGEST) .
“NEW YORE—Monopolistic and imperi-
alistic tendencies, according to rumors in
Radio circles here, has manifested itself
again among the Radio manufacturers in
tho suit just filed in the Southern District
Court of New York by the Radio Corpora-
tion of America against A. H. Grebe .and
Company and the J. H, Bunnell Company,
as joint defendants, alleging the infringe-
ment of five patents concerning the
vacuum tube and its use in Radio ap-
paratus, . In this mew court action the
R. C. A, it is said, is attempting to extend
its monopoly in a grab for the whole Radio
industry. :
" If this mew court action is successful
the R. C. A. together with its subsidiaries
will be in control of the many vacuum tube
circuits, The action, according to reports,
has not been uncxpected by the legitimate
manufacturers sinee the recent popularity
of Radio and the growing market for
apparatus became evident in the industry.
The two manufacturers made defendants
in the suit are well known and reputable
and have been picked in a test case, it is
said, because of. their prominence. :
The complaint, filed as two suits, allege
the infringement- of five patiénts concerning
the vacuum tube and its use in Radio
apparatus. -
Affects Whole Industry
Because of the extensive use of the vacu-
um tube, the suits against the Grebe and
Bunnell companies jeopardize practically
(Continued on page 2)

NEW 750-MILE SET
IN HOME FOR INSANE

WASHIHGTONQ-—A new Radio re-

celving set has been installed

recently at the government hos-'
pital for the insane at Anacostia, D. C,,
by thé Department of the Interior. The
set has a receiving range of about 750
miles and enables the inmates to re-
ceive concerts every evening from
many different stations.
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" RADIO DIGEST

ILLUSTRATED

" SUES FOR MONOPOLY

{Continued from Page 1)

the entire Radio industry,  Included in this
sphere are many hundred larger or smaller
manufacturers who may be forced to stop
the wheels In thelr factories! No more
would independent companies be allowed
the free right to manufacture vacuum tube
Radlo equipment, The complete monopoly
of the R. C. of A, If adjudicated, could
casily stop all this. There need be no com-
petition!

Licenses of the Armstrong regenerutive
_clrcuit patent, of which there are seventeen,
are not exempted by the suits. Regardless
of their purchased rights, they could make
‘no Armstrong regenerative sets, unless the
R. C. of A. generously saw fit to allow this
to happen.

Deé¢ Forest patents 841,387 and. 879,632 are
involved by the first of the two suits in-
stituted. The former protects the audion
or triode tube as -a so-called audion am-
plifier, and the latter is protection of the
grid structure of the triode tube. The first
suit is undoubtedly the most important be-
cause of the leeway for monopoly which
would be afforded the R, C., of A., should it
win. .

Balt Trap in Former Case?

YWhen the same two patents were litigated
before their validity was not carried to the
highest court. It is sald that the reason
for this was that in the former ecase, the
Marconi Company of America, predecessor
of the Radio Corporation, wished to open
the way for manufacturing and popularizing
Radlio apparatus. The R. C. of A., accord-
ing to Charles Gilbert, president of the
De Forest Radio Telephone and 'Pelegraph
Company, does not hold the two patents
dapon which the suit is built, but is merely
licensed for their use.

The history of the troublesome patents
is as picturesque as the method in which
it Is rumored the R, C, of A. is attempting
to monopolize them. Dr. Lee De Forest
licensed the American Telephone and Tele~
graph Company for the use of the patents,
with the understanding that the A. T. and
7. Company would not directly cross license
the Marconi Company of America. The
latter company at that time held the Flem-
ing two-electrode valve patent which dead-
locked De Forest from the use of the prod-
uct of his own brain. It must be remem-
bered that the R. C, of A, is the offspring
of the old, late Marconi Company.

It is understood that, living within the
terms of the contract, the A. T. and T.
Company cross licensed anodther large elec-
trical organization which, in conjunction
with the Fleming patent rights inherited by

.the R. C. of A., was enabled to manufacture

triode tubes with perfect propriety, as far
a8 legal rights are concerned.

The death by expiration of the Fleming
patent a little over a month ago has now
enabled Dr. L.ee De Forest to make and
a right hitherto
denied by the patent monopoly framed

-about him.

The complaint filed by the R. C. of A.
does not disclose this interesting bit of
history.

Armstrong Licensees Balid Together

The seventeen holders of Armstrong re-
generative circuit licenses have banded to-
gether and formed a fighting corporation,
it is said, for the purpose of supporting the
Grebe company in defense of the R, C. of
A. monopoly suits. Should the suits prove
successful for the R. C. of A., the seventeen
licensees will not be able to manufacture
regenerative sets under their licenses,
which, at the time the Westinghouse Elec-
tric and Manufacturing Company bought
the Armstirong patents, were then consid-
ered bona fide. In fact the latter company
bought the regenerative patents subject to
the licenses and contracts outstanding.

-All of the seventeen Armstrong licensees
are reputed to be reliable, business-like con-
cerns with no thought of deliberate in-
fringement in their organization, This

group is represented by the firm of attor-
‘neys, Pennie, Davis, Marvin and Edmonds,

with William H. Davis and Willis H, Tay~
lor, Jr., of this firm as counsel,

The R. C. of A. has retained the firm

.of Sheflield and Betts, with L, F, H, Betts

a8 counsel.
Second Suit Liess Imporiant

Three patents are involved by the second

-guit against the gsame defendants as in the

first suit. The three patents alleged to be
Anfringed are Langmuir patent 1,282,439,
relating to the use of a grid condenser and
leak in shunt; Lowenstein patent 1,231,764,
regarding the use of a negative grid blas,
and Mathes patent 1,426,754, involving the
use of a resistance for placing a bias upon
the grid of a triode tube. -

Many other concerns have 2also been
sued Incidentally by the R. C. of A. These
together .with the alleged infringements
are: John Firth & Co., De Forest and Lang-]
muir patents; Radio Stores Corp., Lang-
muir patent; Sleeper Radio Co., Langmuir
patent.

According to reports, it Is said that the
R. C. of A. will not stop here but plans
suits along similar lines agalnst every pos-
sible manufacturer. Even though such
manufacturers do not supply the vacuum
tubes for the apparatus they make, a vie-
tory for the R. C. of A. will mean that they

_cannot legally manufacture,

On this account ft is thought that alt
other Radio manufacturers may band to-
gether to defend any action brought against
them so as not to allow the killing of pri-
vate enterprise in the new industry,

Effect on Public

Every Radlophan should be deeply con-
cerned in the complaint filed, inasmuch as
the future manufacturer to profit and be
supported by the fan’s money will be the
paramount question to be decided. Victory
by the R, C. of A. will mean, it i1s rumored,
an entire and complete monopoly, and the
resultant scale of prices usually paid for
monopolized goods. Barometric observa-
tion of opinions from typical fans seems to
indicate to which side their support and
sympathies are tendered, From the start
the fight is one of a large corporation
against a group of smaller organizations.

The effect on the future of Radio broad-
casting Is also to be considered. A tie-up
of patents at this time may be very harm-
ful to the popular diversion of listening in.
Monopolization of broadcasting stations is
one goal being eyed by one of several large
electrical concerns. Success of the great
corporations in thelr monopoly efforts are
believed by many to-be merely for control
of the indirect advertising and direct
publicity available, as well as the profits
which will, it is believed, be accrued in
the future by broadcasting stations, ’

Seminary Entertains on WNAC

BOSTON, MASS.—An entire evening’s
entertainment to Radiophans was given
recently by the glee and mandolin clubs
of Lasell Seminary of Auburndale, Mass,,
from WNAC, Shepard Stores station. There
were about forty girls who participated
in the program, which included Christmas
carols, other holiday songs and many popu-
lar selections. This is the first time in
the history of this seminary, which for
fifty years has been one of the most ex-
clusive finishing schools in the east, that
it has ever given a Radio concert, and one
of the few occasions on which the musgical
organizations have been permitted to give

a concert outside of the seminary domains,

Chicago May Pdss
Radio License Law

Would Impose $3 Fee for Inspection of
Receiving Outfit; $5 for :
Transmitter

CHICAGO.—The city council has under
consideration a proposed Radio ordinance,
and a study of the contemplated regula-
tions ig being made now by a subcommit-
tec of the council committee on gas, oil
and electric light.

The proposed measure stipulates an in-
spection fee of $3 for antenna, of receiving
outfits and a fee of $5 for the antenna
of transmitting apparatus. Specifications
as to the kind of equipment and methods
of installation are outlined, chiefiy for
the guidance of the inspectors.

.The ordinance has stirred up Radio
interests, some of which are opposed to

-any legislation, declaring that such regu-

latory measures would stifle the infant
industry. Others of the Radiophan public
approve the Iinspection of antennae, but
object to the size of the fee on the ground
that an inspection of apparatus can be
made in a very few minutes, and that a
fee of 50 cents would be suflicient.
To Stop FPire Hazard?

The fact that the ordinance does not
contemplate inspection of indoor antenma
is said to indicate that the measure is
not an effort to tax the people on the
use of the air, As explained by QGeorge
E. Carlson, commissioner of gas and
electricity, the regulations are for the sole
purpose of guarding agalnst fire hazards.

The precautions necessary to guard
against- fire hazards, in the opinion of
Radlo authorities, should be taken by
every person using an out-of-door antenna,
One common-sense precaution is for the
fans to make certain that their antenna
wires do not cross power or telephone
wires, or that the breaking of either the
power wire or a wire of the antenna will
not throw the wires across each other.
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This Is a Radio Christmas -

These safety measures are advocated for
fans living outside of the city Ilimits,
and especially for those who will be af-
fcoted by whatever ordinance is passed.

England Hears Ohio Set
COLUMBUS, O.—Robert Hizgy, one of

the best Radio operators of this city, has -

Just learned that his signals recently were  ~°

picked up in Honolulu, H, I., Manchester

and London, England. He also was heard

gt % point 20 miles south of the Alaskan
order.

PREMIER

Radio Dial and Knob

FOR PERMANENCE and BEAUA4

......

fent sppledfor 7

With Laige Molded Knob

BEAUTIFUL WHITE OR BLACK CELLULOID—
absolutely permanent fn color with scale accurately
calibrated, and under Cellulold, preventing wear,

NO WARPING OR TWISTING—Celluloid is bullt
over & heavy non-magnetic metal frame and when
onco adjusted *‘stays put,” presenting a handsome
and pleasing. appearance against the black front-or
panel of the sat.

ACCURACY 1IN TUNING—is accomplished with
rapidity due to largo- 214" Premier Molded Knob,
having 2 jfluted finger grip which I3 much superior
to_the ordinary knurl,

THE PREMIER DIAL AND KNOB—Is the last
word in Quality.

Price, 75 Cents Each

Furnished in two colors; elther White with cali~
brations in black, or Black with ealibrations in white.
White is standard and will be furnished uniees other
wige specified.

Code No. 187 for ¢%” ahaft.

Codo No, 250 for 1/~ ghaft,

Code No. 312 for " ghaft.
Bulletins 102 and 203 sent upen request

PREMIER ELECTRIC COMPANY

Manufacturers—Est, 1905

3802-3810 RAVENSWOOD AVE., CHICAGO | -

HOW TO MAKE
FLEWELLING
RECEIVER

quency, all one tube?

them up.

in the December 30th issue.

Broadcasting Station Directory.

. Cuba.
copy early.

Reinartz Circuit in Photo Diagram, is one of the features soon
many fans have found this “old-timer’s”
Digest method of showing such a set will be used in the near future,

A No explanation needed.
instituted by the Digest which is the only reliable means of finding the: who,
where, when of every plant in the U. S., Canada,
The *Station-City™ index appears in full

Looking Ahead
Reflex Receiving Hook-Ups. You've heard a lot about amplifying at Radio fre-
quency, detecting on a crystal detector, and then amplifying at audio fre-

. The Radiophan tide is going in that direction now,
so Harry J. Marx, next issue will tell a lot about reflex circuits and how to set

Lone Star State Has One Famous Station in WBAP which will be pictured and
described in the next number of the Digest.

of the paper and learn more of this far reaching Texan plant.

Radio Frequency Amplification, Part II, by Laurence C. F. Horle will appear

n Mr. Horle KNOWS Radio frequency amplifica-
tion, and in the second part of his interesting article, will tell his experimental
results in testing the efficiencies of various makes of R.
many helpful kinks in the use of this great aid in bringing in distant stations.

Get the December 30th issue

F. Transformers, and

he f to appear. So
circuit of value that the popular

An original service

Hawaii, Porto .Rico, and
next week.. Get . your

Newsstands Don’t Always
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' ° ° }
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COMPLETE

Blue Prints

for .tlu_a construction of a Fle-
welling Receiving Unit and two
step amplifier.

Full Instructions
FOR ASSEMBLY

Description of apparatus and ace
cessories and details of tuning,

Cabinet Dimensions
Panel Layout
l List of Parts

Only 50c

Send only money orders—no checks or-
stamps. Coins at your own risk.

Book Department
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CHICAGO, ILL.
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NEW WAVE LENGTH-
" STANDARDIZATION

‘NOTE FREQUENCY WITH
" THAT OF TUNING FORK

“ Standards Bureaw’s Method Includes
Use of .Cathode-Ray Tube as
Basis for Test

.1 WASHINGTON.—The Bureau of Stand-

L.ards-has developed a very precise method

‘ -,mtandardization of Radlo wave lengths

Q> frequencies, the fundamental basis of
' Radio measurements in this country. By

: the process used, the frequency of Radio

i waves is compared with that of an audible

‘musical note,

i
2
'i A tuning fork is mounted in such a way

that it may be made to control the fre-

' quency of an oscillatory circuit. The fre-
. quency of another oscillatory circuit oper-

ating at much higher freguencies is then

" compared with it by means of a cathode-
© ray oscillograph. ’

This latter Instrument consists of the

- cathode-ray tube, a special kind of vacuum

" tube in which the narrow stream of elec-

. trons is subjected to the action of electric
* fields applied by the two alternating-cur-
rent generators, When neither generator
is operating, the electrons, impinging on
the active screen at the end of the tube,
cause a single luminous spot. If one gen-
erator is connected, the spot is deflected
back and forth along a single line, hori-
zontal or vertical as the case may be, with
i;iuch rapidity that it appears as a solid
ne. -

Spot Oscillates, Forms Rectangle.

if both generators are applied simul-
taneously, the spot oscillates both hori-
zon;tally and vertically and appears, In
general, as a blurred luminous rectangle.
If, however, the frequencies of the two
generators bear a- simple ratio, such as
four to one, the spot.traverses and re-
traverses a deflnite simple path, forming
a figure by which the frequency ratio may
be recognized. It has been found possibie
to compare frequency ratios as high as
twenty-one to one,

The Bureau is at present engaged in
the standardization of a hizh precision
standard . wvavemeter by this means., A

e -tuning fork of known frequency, approxi-

. “ mately 1,000 cyéles per second, is used as
Tga.sef"

the basis of the atandardization. A low-
frequency generator is tuned to successive
multiples of this frequency by means of
‘the cathode-ray oscillograph and corre-

_ aponding settings of the wavemeter are

o cers),

t

obtained. A third generator is simlilarly

" tuned to multiples of these frequencies
and thus by successive stages: the stand-
ardization is extended to include frequen-
cles as high as 5,000 kiloeycles (60 met-
It is intended that this wavemetesr
be used at the bureau 28 the basis for
the standardization of commercial wave-
meters.

Extend Use of Phones
in German Shipping

Code and Speech Weather Reports

Sent Vessels

WASHINGTON.—An extension of the
use  of Radliophone - broadcasting to the
coastwise shipping service, which has been
under consgideration in Germany for some
time, has been applied to German shipping
through the station at Norddeich about
95 miles north of Bremen. The station is
equipped with both Radio telegraph and
telephone transmitters. Two weather re-
ports are broadcast daily on a 600-meter
wave length.

Tach report is broadcast first by Radio
telegraph and at the conclusion of the
transmission the attention of navigatora
is ecalled to the fact that the report is
repeated immediately by Radiophone. The
idea is that in the case of small vessels.
such as steam trawlers, the delivery of
the spoken notices will obviate the neces-
sity for a code operator.

RADIO DIGEST ILLUSTRATED

ENGLAND GETS MOST
‘OF OCTOBER EXPORTS

ASHINGTON. — Domestic ex-

ports of Radio apparatus dur-

ing the month of October to-
taled §207,535 and weighed 114,309
pounds, according to the Department of
Commerce. The value of these Radio
shipments was as follows: England,
$70,391; Quebec and Ontario, $35,728;
Argentine, $32,092; Brazil, $27,072, and
Japan, $11,299, the balance going to 20
other countries.

'HANGED INVENTOR IS
“SUICIDE BY RADIO”

IW YORK.—The death of Alfred

Iverson, 45-year-old inventor, re-

cently went into the coroner’s
records as “suicide by Radio.” Dis-
couraged because he was unable to
.finance his Radio inventions, Iverson
hanged himself on an indoor aerial
Iverson had been listening in the WJZ,
‘at Newark, and the appliances he had
devised are claimed to have given ex-
cellent results,

MA’S SEWING MACHINE IN USE"

machine, as this picture testifies,

Miss Mabel Goodman, girl Radiophan of New York City,
iss Goodman built the recciving set and cage-type_aerialy
herself and erected it. Results, she declares,

has found a new use for mother’s sewing

are very satisfactory K. &H.

CHRIS MATHEWSON TALKS

Broadcasts on Health After Battle with
Tuberculosis

NEWARK, N. J-Christy (Big Six)
Mathewson, who ranks today as the great-
est of all ball players, broadcasted ‘“Your
Health and Its Care” .from Station WOR,
L. ‘Bamberger & Company, here recently.

He has just returned from Saranac, New

York, where he fought the greatest battle
of his life against tuberculosis, but now
feels that his battle is so nearly won that
he is physically able to carry the battle
into new regions in order to help others
who are suffering from this disease. “Big
Six” is more concerned right now in the
question of preservation of health than
the average person, for having tasted of
the bitterness of his pulmonary illness,
he shows by hiz general attitude the
great happiness which comes with the re-
turn of his health.

RADIO JOINS RANK
OF FIRE FIGHTERS

FOREST PLANTS TO SAVE
TIMBER FROM FLAMES

C. M. Allen, Forestry Telephone Engi-
. neer, Predicts Extensive Usage in
Future—Test Station Used

ROSEBURY, ORE.—That Radio is to
play an important part in the prevention
of fire in the national forests of the coun-
try is the belief of C. M. Allen, telephone
engineer for the United States forestry
service. There is a close relation between
static and humidity, Radio engincers be-
lieve, and Mr. Allen says that if this re-
lation can be determined so that it will
become possible to determine the atmos-
pheric conditions and predict these condi-
tions in advance, many thousands of
dollars will be saved annually in the
prevention of disastrous forest fires.

WUseo Test Station

A station which is conducting experi-
ments along this line has already been

installed at the Wind River experiment

station, Mr. Allen states. ‘Thisg station is
located near the Cascade locks on the
Columbla river and is one of the most
complete and sensitive recelving sets In
the country. It was built and installed by
some of the leading Radio engineers of
the Pacific coast and in tests has proven
extremely sensitive.

By the use of this station the forest
service wlill endeavor to determine the
relation between static, lightning and
humidity. Special instruments, operating
throughout the full 24 hours, will detect
the intensity of the static of the “grinder”
type, and it is believed that by checking
this with the humidity reports from the
various sections of the country a direct
relationship can be worked out.

Detects Distant Lightning Strength

The apparatus is so delicate that the
intensity and direction of a lightning
flash 1,000 miles away can be determined.
These instruments ivill show swhether a
storm is approaching or moving away, will
give the storm's approximate location; and
the forest service will be able to spread
advance warning to the localities threat-
ened. Later, Mr, Allen expects, this will
be worked in connection with a transmis-
sion system, which will spread the warn-
ing to all sections which may be affected
by the storm. By this advance informa-
tion the supervisors may be in a position
to ofiset the fires as they start.

Will Warn of Fire Danger

Another important usage will be to de-
tect and ascertain humidity conditions. As.
the relative humidity becomes lower the
moisture in the forests is taken into the
air and the forests become exceedingly dry
and a fire will flash and run in an un-
expected manner. Advance information as
to humidity conditions would enable the
supervisors and officlals concerned in fire
prevention to be prepared for trouble and
by this means great sums of money would
be saved.

The use of Radio in connection with the
national forest work is just beginning,
Mr. Allen says. It is impossible to tell
what the future will bring forth, but in
light of the development of-the past no
one ean tell what the airphone will do
for the fire fighters.

HIGH COURT MAY GET
AMATEUR RIGHTS SUIT

Relay League Ready to Carry Case
Before Supreme Bench

HARTFORD, CONN.——According to Ken-
neth B. Warner, secretary of the Ameri-
can Radio Relay League, his organization
js prepared to carry a test case involving
the rights of amateur transmitting sta-
tions to the Supreme Court of the United
States. This statement was made by Mr,
Warner on his return from Dwight, Ill,
where an action involving the principle
has been started.

Spir L. and Lew P.

A Tip for December 26th
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This Is a-Radio Christmas

“1,000,000 SUPER
SETS IN 5 YEARY”

RADIO ENGINEER MAKES
PREDICTION

O. C. Roose Sees Need for Universal
Code Language as Science :
Advances

BOSTON, MASS.—O. C. Roose, fellow of
the I. R. E,, predicts that within five years
there will be at least 1,000,000 Radio re-.
ceiving sets in the United States of suffi-
cient sensitiveness to receive code or
speech from RBurope, Latin-America, or
the Orient.
about the same as have recently been tried
successfully between Java and Holland,

He and other authorities predict that
the one to 50-kilowatt stations will be able

to span thousands instead of hundreds|.

of miles, because super-regeneration. in
cascade will by then make practically all
receiving distances equal. Then the only
question the amateur transmitter will have
to face will be signals over high moun-
tains or plateaus at short or medium meter
wave lengths,

Then +will come, he says, the need for
a universal code language, understandable
by all nations alike. This new code lan-
guage will have to be modern, simple,
flexible and have a central “academy” to
decide all questions as the coining of new
words, spelling, etc. - Already Esperanto
exists, and for which there is being con-
ducted an active propaganda. It is some-
times used, mainly in an experimental way
by Radiophans. Then there is “Ido,” an
improved Esperanto, and “Idiom Neutral.”
The latter-is said to have several good
points, but not many adherents.

Latin has been reported by the scientists
as too difficult for an international auxil-
iary language. Both Ido and Esperanto
are suitable, but need careful trial,

Only
$2.00

THIS IS THE

BRamu Christmas Gift

Sent by Insured Mail with a Xmas
Card to any address yourequest,

MAIL YOUR ORDER TODAY
HARRY J. MARX

SOOWILSON AVE

i | << A o L=

The wave lengths used will be

"RECEIVING RECORDS?
SEND ’EM IN—

URING the past week seventeen
D new records were established iIn

the Receiving Records Contest.
Owing to the length of the rules, they are
not repeated at this time, but may be found

by referring to page 4 of last week’s issue,
The new records are:

Mo.
CF'CN—-1275 A. W, Smalifield, Kansas Clty,
- Mo.
KI?JYS-—IGE"O, W. S. Rembert, New Orleans,

a. -
KFAY—1550, C. N. Schwab, Grinnell, Ia.
KFDB—1500, A. W. Smallfield, Kansas
City, Mo.
KFI—1475, C. N. Schwab, Grinnell, Ia,
KGG—1500, C. N. Schwab, Grinnel}, Ia.
WDAO—1500, M. J. Columbe, Plattsburg,
N. Y.
WEAF--1125, W, Loomis, Jr., Blencoe, Ia,
WHAB—15650, . "W, Perkins, Thomson,
N. Y.
WHAZ—1125, W. Loomis, Jr.,, Blencoe, Ia.
‘WIP—1000, R. V. Hammer, Creston, Ia.
WEKAQ—2400, R. V. Hammer, Creston, Ia.
WLAD—1275, M. J. Columbe, Plattsburg,
N. Y.
WNAC~—1200, R. V. Hammer, Creston, Ia.
WNAT—1000, R. V. Hammer, Creston, Ia.
WWL—1275, G. W. Perkins, Thomson,
N. Y.

CFAC—1275 A. W, Smallfield, Kansas City,-

|SANTY GETS TOT’S

LETTER BY RADIO

Kiddies Use Up-to-Date Method of
“Putting O1d St. Nick
Wise”

MEDFORD HILLSIDE, MASS.—Santa

Claus is an up-to-date ‘“old gent” and the
Radio is one of his latest methods of

.getting news from the kiddies and their

ideas.on what they would like to have him
bring them in. his big pack and sleigh to
them, Station WGI has been appointed
by long distances and at such a fast pace
with his swift reindeer, team, he has found
it necessary to get new methods of learn-
ing the desires of his little friends. So
the Station WGI is receiving their re-
quests by mail from all over New England.

Three times a week letters received by
WGI are broadcast to. Santa Claus, who
picks them up wherever he is at that
time. The letters are brpadeast Sunday
afternoons at 5:20; Wednesday evening-at
6:46 and Friday ‘evening at 6 o'clock,
Eastern time. While Santa cannot
acknowledge each: letter personally, aside
from the gifts he brings, he is acknowi-
edging them through the Radio by a spe-
cial signal.

A blind 10-year-old girl is taking part
in Station XFH's concerts. She is.profi-
cient on the saxophone, plano and violin.

WRARE AR

high-prado loud speaker, We make
always sold under money.
beauty and tone any up to twice thelr price.

SPIROLA DUPLEX—for use with -any headset.

-SEPARATE TONE CHAMBER FOR EACH PHO

sliminating interference between phones. $3 85

Satin black finlsh, nlckeled ﬂttlnns
(Model DB)Y cocevecesacensen

At dealers or p
.(C.0.D. it nmmd)

L. H. DONNELL MFG. CO.,-

Q\’gg\g REAL CABINET LOUD SPEAKER

NOT JUST THE USUAL HORN ENCLOSED IN A CABINET
BEAUTIFUL—COMPACT—TONE COMPARABLE ONLY TO
THE FINEST CABINET PHONOGRAPHS
" Nothing adds so much to everybody’s enfoyment of a two-stage set as a
a complete line—of the highest ¢lass
construction throughout. with fine hand-rubbed finishes. SPIROLAS are

ack guarantee to equal in volume and far surpass in

DEFI, B,

0ak (DO) or mahogany (DM) ﬂntsh tironz
threat and - fi
SPIROLA
other unit. Black (SB), osk (S0) and ma-
hogany (SM) finish, same prices as DUPLEX.
SPIROLA CONCERT-—complete with built-in
unit and cord. Oak (CO) and mahogany (CM)
finish, bronzed throat..,.......tus,

BOX 70, “ANN. ARBOR, MICH.

..$ 4,85
SIMPLEX—for use with Baidwin or

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

AGNAYQX

A Radio
e Reproducer Supvem@
WITH the Magnavox Radio, the vol-

ume of sound is limited only by the
amount of power input.

Magnavox Power Am fnhﬁets are designed
for true power amplification, and give
marvelous results,

Model C
Magnavox Power Amplifier

For use with the Magnavox Radio and
insures getting the largest possible power
input. 2:stage $80.00, 3-stage $110.00.

At good dealers everywhere

The Magnavox Co., Oakland, Cal.
New York Office: 370 Seventh Ave.

>

The Remarkable
. New

Sent
r repald
f your
dealer
can’t
supply you.

Cord - AN PRICE
and i N

phono 4 i

not '

included H

near the price.

The M
i M, Schwab Ine hEW
PEORIA, ILL.;

Ra io Mig.
MICH.; arnl
Dlamond Elec. Sup. Co.,

4 PLAN-O PHONE
Radlo Loud Speaker

Here is the sensation of
the Radio World in both
the remarkable results and
anmzing * price.
you tan now equip any
2 stage amplified receiying
set to entertain a roomiful
of people with the broad-
-casting program,
any pgood phone re-
ceiver in the PLAN-O
PHONE and you have
a good loud speaker.
3 Nothing half so satis-
' factory at anywhere
FULLY GUARANTEED.

Order from your nearest distributor or write

PLANET RADIO CORPORATION, Dept. K-6 1223 S. Wahash Ave., Chicago, Il

DEALERS WRITE FOR ATTRACTIVE PROI’OSITION

DISTRIBUTORS—Beaudeﬂe & Gralmm Co., BOSTON; General Mdse. Co. NEWARK,

BALTI cGraw co.ST. LOUIS, MO,; B.
YORK CITY: Wolverine Elec, Corp.,
Western Radlo Co., KANSAS CITY, MO.

For $3.50

Insert

PLANET POWER
AMPLIFIER

This unit 15 frequently essen-
. tial with a recelving sct that
does not produce sufficient
volume, Constructed s0 that
either a 5 Watt Power tube
or @n ordinary amplifying
tube ean be usced, depending
on volume desfred. Equipped
with potentiometer. Prico
$27.50 without tube,

; Jones Elee. &
ETROIT,

1.
E. Palez nskl & .
DS, MlOH.:

J
Co.
GRAND RAPI

A. H. GREBE & CQ., Inc.
Richmond Hill, N. Y.

¢« QEEING men in haste, do not seck to overtake them” wrote
Kang Hsi.
The wise Radioist deliberates—then buys a Grebe Receiver.

st Wl

CHAMBER of COMMERCE

Be Sure to Attend
Because

The leaders of the Radio
Industry will be at the

America

BADIO

Exposition

The Official Exposition for |
American Manufacturers

with the endorsement of the

NATIONAL RADIO

and sanction of the Radio
Apparatus Section of the

ASSOCIATED
MANUFACTURERS of
ELECTRICAL SUPPLIES

Grand Central Palace
New York

December 21st to 30th

(Sunday excepted bu£ Christmas Day
included)

The first really compre-
hensive Exposition to
be staged in a manner
worthy of a great in-
dustry.

" This opportunity to see
these Radio products
during the holiday sea-
son is an unusual one.
The exposition is one
of New York's big
features in connection
with National Radio
Week.

For further particulars write or wire

AMERICAN RADIO
'EXPOSITION COMPANY

120 BROADWAY, NEW YORK
TELEPHONE JOHN 0009

S
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Son, Col. Edw. Green, Estab-
- lishes Research Lab at
Buzzards Bay Estate

Is Philanthropic Venture

lciea to Help Needy Inventors—|.
* Annual Prizes to Be Awarded
for Best Ideas

By F. N. Hollingsworth

When Mrs, Hetty Green, the richest
woman in the world of her time, died.
%E some years ago and left a fortune  of

-

most, which will be really reliable, sensi«
tive and simple in operation. When the
majority of people are contented, wars
and strikes will be unknown. The way to
keep them contented is to keep them en-
tertained in their own homes, - The Radio- e
phone does that Dbetter than any other :
agency I know of, ;<If I can hasten the
day when every lioinie will be equipped
with a Radio recefver,-I shall be content
myself. oo

“Our experimental station ecall is 1XV.
That will take care of nine different trans-
mitting stations. Our broadcast call is
WMATF. This carries the 50, the 100 and
. 500-watt stations. We are having three
: PR different stations all built for experimen-

~

: $100,000,000, half of which went to her
== only son; Col. Edward H. R. Green, she

|
]
i

little dreamed of the purpose to which
this great fortune would ultimately be
put, If she-were alive today she would
be amazed, for in her heyday, the Radio-
phone was little thought of, and even
Radio telegraphy was in its infaney.

Col. Green was a successful railroad
and business man when he inherited this
—-vast fortune, and had accumulated a good
sized -competency of his own, So he is
eminently practieal, but withal a streak
of romance and boyishness and much of
the enthusinsm of youth still with him,
although today he is so crippled that he
edhnot get around aetively like most of
the young men he is trying to help.

Col. Green a Radiophan

Col. Green is a Radiophan, one of the
‘most enthusiastic of the many thousands
who dot the continent with their little
receiving sets and transmitting stations.
On his big estate of 253 acres here, known
as "Round Hills,” about eight miles out
from New Bedford and right on the shors
of Buzzards Bay, he has a big home that
he now uses throughout the year, and
which he has converted into the largest
amateur Radio laboratory, receiving and
transmitting plant in the world. Here he
has one powerful broadcasting station and
is building another; a loud speaker tower
which sends music for miles over the
country and out to sea; and one of the
finest Radio laboratories to be found any-
where, with a large pald staff of engineers

and Radio workers and trained mechanics.:

Here he keeps open house for the amateur
Radiophan and others interested in such
experiments, welcoming them and offering
them free use of the great facilities of-
fered by the plant and the great quanti-
ties of apparatus to be found here.

Not for Profit; to Aid Inventors,

A big crew of workmen under the direc-
tion of skilled Radio engineers is busy
erecting on the Round Hills estate a new
set of broadcasting, receiving and experi-
mental stations that will be the most ex-
tensive amateur experimental plant in the
world. And none of it is for personal
profit. Whatever discoveries that may
be made here will be given over to the
discoverers, if they choose to benefit;
otherwise to the great and fast growing
Radio public., With one man at least,
the iInventor is likely to get a square
deal, :

Col. Green believes that the future ad-
vancement of Radio lies much in the hands
of the enthusiastic amateur who will
spend days and nights working over some
little problem, testing and experimenting
for the sheer love of the thing, without
thought of ultimate profit. Some of. these
amateurs may have brilliant ideas but,
through lack of means, may be unable to

The upper left photo shows Col. Edw.
at Round Hills,

a high hill. The amplified sounds from the four large Y
Down below is pictured a corner in the private-labpfatory of Col.
The speech amplifier is the high panel on the left.

miles distant.
call of the 100-watt transmitter is WMAPF,

carry out these, He intends to aid such
enthusiasts by putting their theories into
effect, no matter what the cost.

Tree School for Amateurs.

Everything Is expected to be in readi-
ness by next June, by which time the
schools and colleges will be closed and
those students who are interested in Radio
can give their summer vacations to ex-
periment. He will establish a free school
for amateurs, at which a picked staff of
instructors and experts will give lectures
and teach the advanced part of the science.
Other professors will be given a chance

to test out for themselves without cost

any theories or ideas they have developed.
All the while expert experimental work
will be going on, and any Radiophan will
have an opportunity to witness or partici-
pate in a part, at least, of these experi-
ments and tests.

Annual Prize of $5,000 for Iden.

As a part of his plan, Col. Green will
offer a prize of $5,000 in cash and will put
up a gold cup, both to be awarded to the
amateur who is judged as having fur-
nished the idea that has advanced Radio
the farthest during the preceding year.
To the amateur with the second best idea
will go $2,000 in cash and a silver eup.
The cash prize will be given outright, but
the cups must each be won twice to be-
come the winner's final property.

A second plan will be to send out a call
to amateurs offering the free use of the
tremendously efficient and powerful plant
in the furtherance of amateur work and
for amateur experimental purposes. Thus
an amatéur may - bring his set to Col.

Green jand>try it out at any one of the,

I’t:;tions that are being con-
structed: i . -
To Aid Professors Without Funds.

The third plan is for the college. pro-
fessor, who, handicapped perhaps by a
meager salary, though brilliant and pro-
lific in ideas, is unable to carry on any
experimental work outside of his class-
room, In the spring Col. Green will send
out ‘'a call to professors to visit Round
Hills if they desire. Those who, after hav-
ing been given a hearing, are found to
have feasible ideas, will be placed on Col.
Green's payroll and maintained on the
place during the summer or for as long a
time as they need to conduct their experi-
ments.

They may either build their own sets
from material furnished by Col. Green, or
have the sets built by his engineers under
their own direction and according to their

H. R,Breen doing Radio experimental work in his study
Buzzards Bay. At the right s shown the immense Ioud speaker tower ato

horns have been heard four and one-half
Green. The

own specifications. They may then hook-
up their sets on some one of the powerful
antennae at the plant and “go to it.)”

Tioud Speaking Tower Unigue.

His loud speaking tower device is most
unique, and is the development of Col.
Green's own idea., It looks like an old
fashioned Atlantic Coast lighthouse, on
the gallery of which are mounted four
large wooden horns. Connection is had
with the studio, Nearby, where the ampli-
fying apparatus is located. This repro-
duces music and speech with such inten-
sity that it is directed through the horns
for a distance of four and one-half miles,
clearly and with excellent modulation.
IMishing boats and yachting parties far
out in the bay have heard the sound and
wondered where it could be coming from.

The four great steel masts to be used
for the antennae of the new broadcast-
ing station and the four wooden ones
now in use, can be seen for miles along
the road before the visitor reaches Round
Hills, which covers a large frontage on
the bay and extends inland. A fine macad-
aniized road has been built from the estate
to joln with the main highway into Dart-
mouth and New Bedford; an artificial pond
has been constructed on the property, and
is filled .with ducks; and a beautiful en-
trance gateway is also being built,

Snn Parlor Now Laboratory.

Col, Green has turned@ his big sun parlor
into a private Radio laboratory, filled with
all kinds of apparatus. It might, be the
Radiophan’s dream of Heaven, with its
multitude of receiving sets, loud speakers,
amplifiers and transmitting sets, scattered
about, Just outside the house is a pair
of 146-foot steel towers which will be
used for the antenna of the new §00-watt
statlon now under construction about a
quarter of a mile away. This will carry
a B license. Transmitting tests are now
conducted on a 100-watt station, WMAF,
carrying an A license.

“Tt is pure selfishness on my part,” said
Col. Green, in speaking of his plans and
experiments. “I am interested in the
thing for the pleasure it gives me, I be-
lieve, however, that the pleasure afforded
by the Radiophone should be accessible
to every man—unot only to the rich, who
can have the best of apparatus, but to
the poor man who must obtain his outfit
at a low price or not at all.

Hopes to Develop “Radio Ford.”

“My aim is to hasten the advent of the
‘Radiophone Ford'—a low-priced receiv-
ing set to cost not more than $20 at the

tal purposes only, We have eighteen orders
out now for types of loop aerials that have
any difference between them. What we
are after is the practical loop aerial, and
we will test them all to see which is the
hest.

“At present we have four steel masts,
each 146 feet high, erected to carry an-
tennae, Then wWwe have eight wooden
masts, 125 feet high, and there are three -
12-foot loop aerials.

Hear Own Broadcasts for Test.

“The Round Hills station is out for
quality, At various places on Cape Cod
and in other sections, receiving sets have
been distributed and others will be dis-
tributed to receive the Round Hills broad-
cast. Then through the telephone the
broadeast reception will be returned to
Round Hills House and listened to here.
Thus we will be able to judge of the
quality of the broadecasts and not be
obliged to depend upon varying reports
from others. One of these receiving sets
has been installed at the Cuttyhunk life-
saving station and another at Broadway
and 42nd street, New York City.

Find Tides Chanpe Wave Length

“We have found that the tides affect
the wave length. Once at the house here
I got a terrible reception of our broadcast
and called up the broadcast building to
see if they were still on the same wave
length. Finding they were, I Instructed
them to investigate and finally they found
that the tide had dropped four feet since
the broadeasting had begun and this had
changed the wave length. ‘

“We are having a band room prepared,
with a different type of transmitter from
that used for soft music or the human
voice. The latter will not go through it,
but a brass band, with a bass drum, which
ordinarily sounds badly in broadcasts, will
go out beautifully. We will have a special
microphone for each station; one type for
voice; another for the nrgan and another
still for band music. Whatever we do
will either be for guality or experiment.
To anyone who listens in on our broad-
cast on 400 meters, the result will either
be excellent or rottemn. -

To Publish Not Hide Results.

“Once a year the station will publish
articles giving full details of all that has
been discovered during the previous year,
and this will all be available to the public,
for general use.

“We are not going to do the way the big
telephone, electric and other companies
do,” said the Colonel—*“buy up new ideas
and patents and quietly shelve them be-
cause they are such radical improvements
that hundreds of thousands of dollars'
worth of apparatus and material already -
made up would have to be scrapped. We
are going to give the boys a square deal

(Continued on page 9)
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EXPLAINS ONE TUBE
“FLIVVER” RECEIVER

SET FOR DISPLAY SHOWS
PARTS ASSEMBLED

Chicago Store Makes Detail Layout
of DIGEST’S “Scoop” Receiver
—Tuning Methods Told

(See Photo Diagram, Page 7)

CHICAGO.—The Washington Radlo
Shop of this city has assembled one of
the most eflicient Flewelling single tube
receivers since the initial announcement
of the circuit in the October 21st number
of the RADIO DIGEST. The photo dia-
gram, page 7 of this issue, Is made from
‘the- set on exhibit at their store. It
clearly shows each individual part used
and its relativa position and function.
The purpose of this article and dlagram is
to bring out and illustrate in & non-
technical manner the essentials and con-
struction of this new Flewelling single
tube circuit for Radiophone reception,

Detoctor Ualt

Instead of the vertical panel as pre-
viously described by RADIO DIGEST, this
set iz mounted on a long, narrow panel,
The double honeycomb coil mounting is
located on the left side. The dial of the
variable condenser for the adjustment of
the wave length of the grid circuit is
located .at approximately the center of
the panel. Since it is anticipated that only
short aerials will be utilized, the antenna
series condenser has been omitted, thus
reducing the cost somewhat.

The rheostat control has been placed in
the lower right corner (front view), while
Immediately above 1t seven holes. are
drilled for observation of tube lighting.
Five binding posts are fastened to the
right side of the panel. The uppermost of
these is for the antenna or ground con-
nection, depending on which is used since
both are unnecessary., The second post is
for ono phone terminal, and the third is
for the other phone terminal, and in addi-
tion, I8 connected to the positive side of
the approximately one hundred-volt B or
plate battery.

If the audio amplifier is used, the phones
are removed and the second and third ter-
minals are strapped across to the Input
terminals of the amplifier unit as shown
in the illustration. 'The negative terminal
of the plate battery and the positive ter-
minal of the A battery are both connected
to the fourth binding post from the top.
The last or bottom binding post is for the
negative terminal of the filament storage
hattery.

Leaks and Condenser Bank

It will be noted that the leaks and con-

denser bank are mounted in the rear of
‘the.panel. Looking at the rear view, the
leak indicated between the socket and
the variable condenser is the one usually
-located in the grid elrcuit. This is the
leak- that requires the most careful ad-
“Justment. The resistance of this leak
should be very high. In fact, several ex-
perimenters with this circuit have been
able-to eliminate it entirely.

The other leak and condenser bhank are
shown on the right side of the rear view.
This leak is not as critical in adjustment
23. the grid leak. The condenser bank
leak simply requires a few heavy black
penell lines, suflicient to keep the re-
sistance down to at least .5 megohm, to be
drawn between two terminals.

Amplifier Unit

The amplifier presents but little varia-
tion from standard construction. The dial
is for filament control, The two binding
posts on the left are the input terminals
and’ are connected to the phone posts of
the first unit, as explained before. The
two postsron the right side of the panel
are - for the phone connections. Four bind-
ing-posts on the baso of the panel are for

JXNCREASE YOUR RANGE

BY ADDING A PERFECTLY .CON-
STRUCTED YARIABLE COXDEXNSER TO
YOUR SET

il PLATE.....§1.25 UNASSEMBLED-.....§0.75
23 PLATE..... 1.40 UNASSEMBLED..... .85

43 PLATE..... 1.75 UNASSEMBLED...., (.10

Mail Orders Filled Same Day
Postage Extra Phone Kedzle 8150

B. K. Ford & Co, % ext Firth Avenuo

"RADIO DIGEST

the A and B battery conneections. TFrom
left to right, the first one is for the posi-
tive terminal of the A battery, the second
one, the negative terminal of the A bat-
tery, the third one, the negative terminal of
the plate battery, and the fourth one, the
positive terminal of the plate or B bat-
tery. It should be noticed that a separate
B battery of one hundred volts is indi-
cated for this unit. If another stage of
amplification were added, this same
amplifier plate battery could be used, but
uhe detector circuit battery should not
be utilized for the amplifying plate cir-
cuits. .

In looking over both the front and rear
views, it will be noted that the variable
leak resistance used across the primary
of the first audio frequency transformer,
as mentioned in the December 2nd and
Sth issues of RADIO DIGEST, is not in-
dlcated. The use of a separate piece of
apparatus has been eliminated and the
grid leak effect is accomplished by the ad-
dition of slight pencil marks between the
two input binding posts on the face of the
amplifier panel.

Tuning Operations

In tuning, it will be found that the
coupling between coils and the setting of
the variable condenser is not as critical
as the proper adjustment of the high re-
sistance grid leak. The low resistance
lealkk connected to the condenser bank is
first adjusted to a very low resistance
value, The coupling of the honeycomb
coils i3 set at about a 45 degree angle.
The variable condenser dial can then be
rotated for reception which can be tem-
porarily adjusted to about the phone wave
lengths. The grid leak should then be
adjusted for the elimination of nearly all
whistle and noise, after which the coil
coupling, the rheostat and condenser dial
:an be readjusted. Attention should be
paid to the fact that the general tendency
is to add too many pencil marks across
the grid leak, thus reducing the resistance
to too low a value. Because of the re-
quirement of a high resistance it's imprac-
tical to mount this eircuit on a wooden
yanel, as the actual resistance through the
wood is apt to be much too low for effi-
cient operation. When the amplifier is
used, the resistance between the two in-
put terminals is first adjusted for best
results after which the grid leak must be
readjusted. .

In working with this cireuit the cxperi-
menter must realize that two amplifying
tubes are required as soft detector tubes
have not been found to give as sgatisfac-
tory reception.

Gothamites Borrow Chi’s
Music for Society -“‘Hop”

NEW YORK.—Mr. and Mrs. Gharles
‘William Taussig gave a dance at thelr

home, 190 Riverside drive, recently, bor-
rowing their music from Chicago by
Radio. Mr, Taussig, who is a Radiophan
and an author, said today that the experi-
ment of giving a dance in New York to
Chicago music was successful.

“The music came, not spasmodically, as
is frequently the case in long distance re-
ception with low-power stations, but was
continuously loud more than two hours,”
sald the Radio dance host.

Mr. Taussig is experimenting with ap-
paratus to recelve music from Europe lond
enough for dancing and other entertain-
ment,

The Latest and Most Essential Part
of an Eficient Tube Set

. Variable Grid Leak and ~
‘Micon Condenser

Combined

Obtainable in an unbroken range
from zero to 5 megohms—all inter-
mediate points. Fixed capacity—-
00025 M. F. Will improve your
set wonderfully by

Clarifying Signals
Lowering Filament Current
Increasing Battery Life
Eliminating Hissing

Price only $1

At your dealer’s—otherwise send
purchase price and you will be
supplied without further charge.

Manufactured by

Chas. Freshman Co., Inc.
97 Beekman St., New York City

Home of Micon and Asntenella

ILLUSTRATED

the elementary principles of electricity, it

Radio. telephony. The most successful
methods of Radio reception are explained
and special reference given to practical
tuning. 230 pages, with 130 illustrations.
Price, $2.00, )

The hook department of the Radlo Digest
is prepared -to send you any of the books
on Radio published, whether listed in onx
Book Review or not. Tiet ug know what
book yon want, send us your check and we
will' see that the book is mailed to yoi.
not accepted. Send money order or checlk:
Book Department, Radio Digest Illnstrated,
Postage stamps in payments for hooks
123 'W. Madison St., Chicago, Ill,

| Book Reviews

The Radio Amateur’s Handbook. By A.
Frederick Collins. A new revised edition|
of this book is just out. It is complete,
authentie, and informative work on Radio,
Fully illustrated. Price, $1750.

“Radio Receivers for Beginners, By Snod-
grass and Camp, Answers the universal
question, “How can I receive Radio?
Priece, $1.00.

Radio Fivet Ald. Illustrated with worke
ing drawings and complete data as to the
necessary equipment and cost of con-
structing from the simplest fo the most
modern Radio outfits at home. Price, $1.

How to Retail Badio. A new book tell-
ing of tested plans and methods and
policies for the dealer in Radio. Filnanc-
ing, location, store equipment and arrange-
ment. Price, $2.00..

Home Radlo—How to Make It. By A.
Hyatt Verrill. This book is particularly
adapted for the amateur that desires to
know how to make Radiophones. Twelve
?5111 page {llustrations and diagrams. Price,

c.

Radlo Experimenter’s Hand Book. By
M. B. Sleeper. This book will help in the
selection and the construction of simple
apparatus for transmission and reception
of Radio telegraph and telephone signals.
Price, $1.00.

Elements of Radlo Telephony. By Wil-
liam C. Ballard, Jr., M. B. A’ reliasble, au-
thoritative discussion, in simpile form, of
the essential principles of Radio telephony
and their application. The use of mathe
ematics has been almost entirely avoided.
Price, $1.50. -

Radio for the Amatenr. By A. H. Packer
and R. R. Haugh., The underlying prine
ciples of Radio thoroughly expiained in
simple language and understandable il-
lustrations, This book will feach you how
to construct and operate a receiving set
successfully. * Price, $1.50.

Radio Reception. By Harry J. Marx,
Technical Editor Radio Digest, Illustrated,
and Adrian Van Muffling, A simple trea-
tise on Radio reception. Beginning with

Persons who can tune in on the gov-
ernment station NOF at Washington, have
an opportunity to learn all there 1

partments.
of labor has started broadcasting infor-
mation about itself, three nights n week,
and it is expected other bureaus will fol-
low its example, -

Direct factory to user sales methods eave
you b0%. Highest quality material insures
you 100% service., Every battery backed
by our written two-year guarantee. You
take no risk. Batteries shipped express
C. O. D. lor your inspection. Mail your
order today—at once.

No other manu-

Antomobile Prices facturer offers

6 Volt, 11 Plate, $12.50
Ford, Chev., Mltchpl?. éllﬁ;- :?1%1]11 - nbn &fg_l;
mobfle, Grant, Elgin, Velle, at svch n low

Saxorn.
G Volt, 13 Plate, $14.50 price. Save 650
ber ¢cent on your

Overland,Bulck, Reo, Paige,
Hudson, Nash, Stude., Dort, { next battery gnd

SWELLS

EVERY NOTE

INTO FuLL (| HEFCTREads) | B R oo
franklin, h  Crow- uy o o

RICHNESS ]&?zlf;n year and model S‘;}Z". %“‘3";

- MAKES YOUR _ofeor | todwr s T

T Y AliiadiB | WORLD BATTERIES
C ‘? COMPLETE. Save you 60% of the usua_l.cosf
$500, . 111 600D DEALER Wik FYedt coRaiNgEl
S Best battery buy on the market to-

NITHOUT RECEIVERS . . Vd.i;y. Thousands of s:‘:,tiiﬁed users.
HELT?IN oot 38,80 | St *10.00

80 amn. 12:00 || 30 e 14,50
T8

Ask shout our yubber contain

WORLD BATTERY CO.

1219 Wabash Ave,, Chicago. I'l., Dept. 41

The Post Soldering Iron
Platinum Heating Unit
Interchangeable Tip
Universal Current
ONE-HALF ACTUAL SIZE

TAwarded Cortlficate of Excellency, N. Y. Evening LISTS AT
' Mall Radio Institute

From your dealer or write $6’00
POST ELECTRIC COMPANY, Dert §02, 30 E &2nd St

’

LOUD SPEAKER

STATES ELECTRIO COMPANY, Agents
24 Clinton Street Newark, N, J.

DELICATE
SOLDERING

Both the manufacturer’s and amateur’s
groblem on all fine work is readily solved
y the instrument constructed for this
particular purpose.

THE ONLY GENUINE AND GUARANTEED

TRADE MARK

Wave Length—150 to: 3000 Meters

FLAT AND BACK'‘WOUND
LI the uge of all Vurlometers, Varlocouplers and Loadi , o
Ehmmates inasmuch as it performs in ‘one compact vmit the ?lfncotgggs
of all of these devices combined.

. . The ““All Wave” Coupler enables the
For the Nov‘ce—menest novice to attain the same re-
sults attained by the expert in bullding the elmplest, most compact
and mnst efficlent rul;o nl:ncelvlm: ssit S Jengths of the broadoast]

or increases in the wave len s broadoas

Be P repar Ed stations which are necessitated by thelr increasing numbel:f
s Individual users of the *All

Unusual Results Attained—pairidogl uvsors of the Al
t-at in Rhcde Is'and it i3 n~thing un-sual to bring in statlons as far south as
Havana, Cubz, while In Moblle, Alabamsa, Newark, N. J., i3 brought in dally.
4 : 0f the “"All Wave’® Coupler, Look for the

Beware of Imltahons-_tmdemark, “All Wave” on the rotor,

$9 00 Six_efficient Hook-ups sent upon receipt of 10c stamps
° h
d Pondlog

or Free with each “All Wavgl” Coupler -
Guaranteed with an Absolute Money-Back Guarantce to Operate as Advertised

Thousands of Satisfied Users Patents Granted
CAPITOL PHONOLIER CORPORATION

possible,

Dept. “R. D.” 54-60 Lafayette Street, New York City

carries the reader on into the essentials of -

¢

4

know. about their government and its :
The United States department

i
-+
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RADIO DIGEST

< ' B

A Good Single Tube ‘Supér’

ANTENNA

Y

Popula'r{ Flewelling Set ‘Made by Chicagoan

R B B The accompanying photo diagram illustrates be purchased assembled completely, but there
L & the Flewelling single tube receiving circuit as are no restrictions against the amateur building
I assembled by the Washington Radio Shop of it himself. As shown in the diagram, one stage
Chicago. Its successful performance has won of audio frequency amplification has been
for it this page and the description to be found added in the form of a small amplifier unit,
: on the facing page. The usual front and rear consisting merely of a socket and tube, fila-
views of the set are shown, as has been the ment rheostat and transformer. The various
. custom with all the standard receiving sets. parts are indicated clearly and the instructions
e Due to the patent situation, this set cannot on page six supplement the diagram. -
1 : ,
KNOB CONTROLLING | PEEP HOLES TO DIAL CONTROLLING| {PEEPHOLE TO.
REGENERATIVE | OBSERVE WHETHER. CURRENT TO AMP-| |OBSERVE WHETHER
COUPLING ) TUBES ARE LIGHTED LIFTER TUBE TUBES ARE
. : FILAMENT. LIGHTED.

€
R
.| 1 HONEY coMB DIAL FOR KNOB CONTROLLING K —3—Ten—
—1 cois WAVE LENGTH | | CURRENT TO DETECTOR| Fasvi]) :
%B ’ ADJUSTMENT | { TUBE FILAMENT -

RHEOSTATS

6 V.
‘A’ BATTERY.

qE

AMPLIFYING CONDENSER.
TUBE SOCKET. BANK
| _

= AUDIO
FREQUENCY
] TRANSFORMER. &

GRID LEAK VARIARLE | GR.ID .
& CONDENSER. | | CONDENSER. LEAK
' DETECTOR. ”

TUBE SOCKET. — — —,H'i— | IJ\NV\N\NV\/J
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diophone Broadcasting Stations

| Corrected Every Week—Part I1

) oy edule Yst ars | WDAX, Centerville, Jowa. 500 ml. First Nat’l, Bank, 10 pm, time., weather, musle. Fastern. WIAY, Tashington, D. O, 200 mi, Woodward &
- bnl(gv(.)T%.‘he ggstsegggga?gﬁ 13{;%&@@ the lasntmx))eart. 'Daily' ex Sun, 11:30 am, reports, news. Mon, Thur, | WGAN, Pensacola, Fla. Cecll E, Lioyd, Lothrop. Dally ex Sun, 10:30-11:30 am, 2-3 pm,
) togother with tho city-stotion index will appear next |  7:30-0 pm, concert. WGAQ, Shroveport, La. 500 mi. Glenwood Radlo} = music, Sat, 8-1 pa, concert. Eastern. -
St T o, ST it o B | EP oy e gy il e | WA nglh .’ B e S s
, 12:15-12: :30-8:15, rts, news, music. . X : . . . . K, . Llec. Co.
w:?é}_" 'cgymﬁg:.%ed.m ,Salt',oo%:égkmosy?!gt.’socogge%? Clg:ltrnl. P, opo : WGAR, Fort Bmith, Ark. - Southwest Amerlcan, Daily ex Sun, 6:30-7 pm.  Tues, Thurs, 9:30-10:30
N agriograms etc. Eastern. WOM, Washingtor, D. C. 50 mf, Church of -the Cov- | WGAS, Chicago, 1ii. = 1,000 .mi, Ray-di-co Organiza- pm, / Sun, 1:30-2:30 pm aod 6:30-7 pm. Eastern,
WBAF, Moorestown, N, J, Fred M, Middleton. enant, Sun, 10:30 am, church service; 8 pm, lecture; tion, .Inc, Dally ex Sun, -9-9:20 am, 115)15-11:30, WIL, Washington, D, C. 100 mi. Continental Elee, -
WBAG, Bridgeport, Pa, 485 alse, 300 ml, Diumgnd wﬁ%ﬂ.}qcﬁh#t%%&erﬁcey Eassltﬁmbwn"s Radlo Sorvics é:gql-é:dds_sgn;,.4 E?;ii;)%}g-eﬁgu%% . 1102:111?';}5::8011: u;;izé. %x;gg:ellyn Co. Dalily 5:30-7 pm., music, entertainment.
3 - - » 'y - - C il 2. (] - e T » e » -, 13 .
- xs;‘gs,ﬁ,‘}f” Co. Dally. 11:45-12 m, markets, weather. WDV, Omaha, Neb. 100 gu. John 0. Yeiser, Jr. Central ' i wé?hbgmﬂ'go?pm% Pa, 400 meters o%ly. 1,000 mi,

entral.
WBAH, Minneapolls, Minn, 200 ml. The Dayton . Co, Defly 7-8 pm. Tues, Sat, 12-1 am. Fr, 10+10:45 WR}\T. Lincoln, Nebr. 100 mi. Am, Leglon, Dept. of ex Bun, 2:30-3:30 pm. Mon,

-1: .3: -5: :30-10. m, Sun, 2-4 pm. Music. Central, ebr, Mon, Wed, 9 pm, announcements. Brl, 9-1¢ | - Wed, Thur, 7-7:30 pm.  Tues, Fri, Sat, 7-12 pm
Qﬁ"llfil:ggnam? lfvsé’d,pé‘?iospij”“'cj,ﬁﬁf’ » 9:30-10. WI[,)Y. Roselle Park, N. J. Radio Corp. of America, pm, patriotic program, concert. Sun, 3-F pm, sermon. Sun, am, pm, church service,
WBAI, Toledo, 0. 800 ml Marshall-Gerlten Co, Dally | WDZ2, Tuscola, Ill. 70 mi. James L. Bush. Dally ex Central, - - WiZ, Cincinnatf, 0. 485 also. 200 mi. Cino R
ex Sum, 12:05-2 pm, 6-7:30, news, musle, reports. Sun, every half hr, 8:30 am-12:15, Chicago Board of | WGAU, Wooster, 0. Marcus G. Limb. Mfg, Co. Dally ex Sup, 12 m, 3:30 pm, §-8, repg
Ttes, Thur, Sat, 8-9 pm, concert, FEastern, Trado quotations, ‘Tues, Fri, 7-8 bm, concert, enter- | WGAW, Altoons, Pa.  Brot G, Albright, entertainment. = Central, .
- WBAN, Paterson, N, J. 200 mi. Wireless Phone Cor- tainment, Central. WGAX, Washingten C. H,, 0. 75 mi. Radio Elec. { WIAB, Lincoln, Nebr, 200 ml,  American Radlo Co;
poration, Daily ox Sun, 9:15-9:45 am, 10:30-11, | WEAA, Flint, Mich, Fallaln & Lathrop. Co. Daily ex Sun, § am, 2 pm, musie. news. Mon, | . 3on, Wed, 8:30-9 pm. -~ Central
1-1:15 pm, 2:15-2:30, 4:30-5:30, muste, Sat, morn, | WEAB, Fort Dodge, Ia. 600 mi. Standard Radlo Wed, Frl, 9:30 pm, concert, news. Sun, 10:30 pm, | WIAG, Jopltn, Mo. Redell Co.
only. Eastern. ’ ' Equip, Co. Daily ex Sun, 8:40 am, 10:40, 11:40, | sermon, Central, WJAD, Waco, Tex., 485 also, 500 mil. Jackson's
WBAO, Decatur, TII. James Millikin Unlv., . 1:40 pm, 65:15, market reports: 6:30 pm, sports; 7:30- WGAY, Madison, Wis, 100 mi. North Western Radlo Radlo Engrng, Lab, Daily ex Sun, 12:30-1 pm, mar=
WBAQ, Mishawaka, Ind Lyradion Mtg. Co, 8:45 pm, musle. Sun, 10:45 am, church service; Co. Dally ex Sun, 9-10 am, financlal news; 11:30, kets, news, musle; 3:80-4, news, music;: 6-6:15, sports;
WBAP, Fort Worth, Texas, 400 and 485 only, 1,500 | . 7:30:8:45 pm, music. _Central. news, openlng markels; 4 pm, news, closing markets, |  8:45-0:45, concert, news, Sun, 11-12 sim.’ church .
“mi, Tt Worth Stir Telegram. Daily ex Sun, 0i5-10 | WEAC, ‘Terro Haute, Ind, 485 also. 75 mi. Baines| Mon: Wed, Thurs, Bat, 7:30-8:30 pm, concert, Sun, | service; 8:30-4 pm, musle; G-8:15, sports: §:45-9:45.
am, 11-11:30, 8-3:30 pm, 8:45-4, 5:15-5:80, 6:30.6:45, | Electrlo Service Co. Daily ex Sun, 10:15 am,| 10:99-1% am, sermon. _Central, music,  Central.
9:30-10:90, news, reports, concest. Central weather; 12-1 pm, 5-6, music, Central WGAZ, South Bend, Ind. 200 mi, South Bend Tribune, | WIAE, San Antonio, Tex.  500- mi, ‘Texas Radlo Syn-
: - WBAU, Hamiiton, 0. Republican Pub. Co, WEAD, Atwood, Kan. =485 aiso. 160 mi. N. W.| Daily ex Sun, 9-9:30 om, household hints, menus: |  dleate (Evening News) Mon, $:80-10:30 pm., Tues,
i WBAYV, Columbus, O, 500 mi. 'The Frior Hopking Eansas Radlo Supply Co. Dally ex Sun, 11-11:30 2-3 pm, music, 7-8 pm, music,. Central. }'hln's, Sat, 7:30-8:30 pm, concert. Central.

:30- - - am, markets, music; 12, markets; 1:45 pm. marets; | WGF, Dés Moines, Towa, 485 also. 300 mi, Reglister | WIAF, Muncfs, Ind. 100 mf. Afuncle Press and Smith
g% Daily ex Sun, 12:30-1 pm. Mon, 7-9 pm. Cen on half hour 3:15 to 6:45, news sports, ‘Lues, Wed, and Tribupe. Tues, Fri, ¥:30 pm, entertainment, Sun, | Elee. Co. Daliy ex Sun, 8:30-4 pm, Mon, Wed, Fri,
' WEBAW, Marletta, 0. Marletta Collese. Thurs, Sat, 7:30-9, corcert. Sun. 1l am, chureli [ & pm, church service. . Central, 7-8_pm. Sat, 6-7 pm.’ Central,
WBAX, Wilkes-Barre, Pa. 200 mi. John H. Stenger, gervice; 3 pm, sacred musie; 7:30, church service, ] WGI, Medford Hillside, Mass. 485 also, 200 mi. Am. WIAG, Norfolk, Neb. 485 aiso. 150 mi. Norfoll Dally
N Jr. ‘'Three nights of week, not remulat. Central. Radlo and Research Corp, Dally ¢x Sur, 7 am, set- News. Daily ex Sun, 10:30.am, 12:15 pm, 3:30, 5:30,
WBAY, New York, N, Y. 400 only. 1,500 mi. A.T. & ,'V\{Egg- Elack{buisblya.h P{lytﬁ%%nicllnsti 500 mt, Am, | 1DE up oexercis%s: 69:3{;1.3 011 :80, 8125 pin, muslc; %3:?10 wi%’ﬂ"“ho(f{“?‘%“]'m Contral Tork 4 L oo
11.19 a 90530 1 s New Yorl y, N. ¥, cnly. 1, ) am, 1: m, 3, 6, 6:30, reports, news. Mon, \Wed, , ckford, I, —Contr, ark Amusemen 3
T. Co.  Dally, 11-12 am, 4:30-5:30 pm. Thurs, 7:30 ' Daily ex Sun, 4:30-5:30 pm. Afon, T pm, ent]c)rtalnment. Tues, 8:30 pm, fashion talks, | WJAJ, Dayton, 0. Y, C :

pm on Eastern daylight saving. !‘["‘Eéa &Tli;alrg' g:f 210 ¥ ( .
. N X » 8-10 pm, concert, FEastern, concert. Thur, Fri, 9 pm, concert. Sat, 8 pm, con- | WIAK, Stockdnle, O, 485 also. 250 ml. White Radio

wlﬁtﬁ AﬁgggnyFﬂKa%-nzugm?l'conic‘er‘t&. Ectgrngm Sg% WEAG, Edgewood, R. I, ~Nichols-Hinelino-Bassett Lub, | cert. Sun, 4 pm,’ concort; 6:30 pm, feports: 7:30.|  Lab.’ Dally ex Sum, 10:30-10:50 am, musie; 11:05-
11-12 pm,” concert. Sun, 10 am, 4-5 pm, church { WEAH, Wichita,' Kan.' 485 also 500 mi. Lander | church service: 8:30 concert.  Enstors. 11:20, reports, news: 6-6:30, music, hews. Wed,
gervice. Central Radio Co. Daily ex Sun, 9:40 am, 10:40, 11:40, 12:30 | WG M, Atlanta, Ge. 400 only, = Atlenta Constitution. 8-9 pm, concert, Sunm, 2-2:45 pm, church servlce,

WBS, Newark, N. J, 100 mi. D. W. May, Inc. Mon, pm, 1:30, 3:15, reports, Wed, Sat, 8 pm, concert. | WGR, Buffalo, N. Y. 485 also. 300 mi. Federal Tel. Central.

O . M Every third Sun, 8 pm, concert. Central, & Telg, Co. Dally ox Bat and Sun, 12:15 pm, | WJAL, Portland, Me. Victor Radio Corp.
10%?3' fz’é‘"&."a‘agzﬁ '321,1‘,’1."3 ;%22{&: ’%’.,‘2&,,,,5“"- 9 WEAL, Ithaca, N. Y. Comell Unir. weather, ngriograms; 2, music; 3, lecture; 4 musle;{ WIAM, Cedar RopldsJs, 50 mi, D, .\I.rg’erhum. Mon,
WBT, Charlofte, N. C. 485 also. 500 mi. Southern | WEAJ, Vermillion, S. D. 300 mi. Univ. of S, D, 15-::30{ reports; 7:30, bedtime storles; 8:10, concert. | Wed, Fri, 7+8 pm, music. Central

Mon, Wed, Fri, Sat, 7:30 pm, music, lectures, Cetir astern. WIAN, Peoria, Iil, * 300 mi. Peorls St
Radio Corp. Daily ex Sun, 11 am, reports, 8 pm, tral ! WGV, New Orleans. La.  Interstate Elee, Co. Radlo Sales Co. Daily ex Suﬁ,rﬁzsoaima,nengi%%?

musie. Sun, 7:3¢ pm, church service, Eastern, WEAJ G - 3
Y , Grove City, Pa. Grove City Collego. WGY, Schenectady, N. Y. 400 and 485 only, 1,000 rl. weather; 1:30 pm, . closing markets, agtio ams, bon
‘#Eg' gg}ﬁ:’ggélél l'Mfsgy %Dc l;nlncl%rlm' 500 mi. Westing- | WEAK, St. Joseph, Mo. 100 mi. Jullus B. Aber- General Elec. Co, Dally ex Sun, 11:55 am, 12:30 pm, news; 6:15, sports. 'I‘utzs.g Thurs, Sm.H 9&‘1.5-9:45 pm?
house Elec. & Mfg. Dafly ex Sun, 7:30 pm, crombfe. Thur, 8-9:45 grm, concert. Central, 6, 10, reports, time, sports. Mon, Tues, Thur, Fri, concert, Central,
children’s hour; 7:45, markets, weather, lécture: 5.9, | WEAM, North Plainfield N. 7. 75 mi, Burough of N. 2-2:30 pm. 7:45, concert. Fi, 10:30 pm, speclal. | WIAP, Duluth, Minn. 200 mi, Kelley Duluth Co,
concert, . Sun, 8 and’ 8, church servics.” Eastorm. " | Blainfleld. Daily, 7:80-8 pm, music, police news, ete. | Sun, 10:30 am, 4:30 pm, church service. Fastern. Mon, Thur, 8-9:30 pm, music. Sun, 11-12 m, pip

. : astern, WHA, Madigon, Wis, 4E5 also, 600 mi Univ. of Wis, | organ, 12-1 pm, church serviee.
W§AB- 1\5“3“'31" g{m Y‘l 15!3 “21" sh",“bflifg‘n ng!rl’y WEAN, Providence, R. I 50 ml The Shepard Co.| Dafly ex Sup, 12:80-1 pm, weather, markets.  Tacs, WIAQ, Topekn.yKans. Capper 1g’ubllcntmxna.
250 pr. Boste o LoPm L 8 4 * PPl Daofly ex Sunm, 35 pm, 6.8, music, bedtime etories; | Thuss, Fri. Hat, 2.1 B, weather, “markets, time. | WIAR, Providence, R, I The Outlet Co,

10A-30 ?’m't. g ﬁfmm- John Fink Jewelry Co. Tests | o MOR. Wed, 8-10 pm, concert, -Eastern, Tues, 8-9 pm, concert. Fri, 8-8:156 pm, news, concezt, | WIAS, Pittsburgh,  Pa. 150 mi. Pittsburgh Radio
WOAG, Fort Smith, Arlk. ¥ “WEAQ, Columbus, Ohjo. Ohio State Univ, Sat, 1-1:20 pm, instruction. Central, Supply House (Pittsburgh Leader)., Dafly ex Sun
- only, N. Y. 200, 480 also. 300 mi, gt | WEAP, Mobile, Ala, 485 also. 50 mi. Moblle Radlo | WHAA, Jowa City, Ie. 200 mi = State Univ. of Ia. 11-11:30 am, 2:30-3 pm, Mop, Tues, Fri 7-8 pm.
WCAD, Canton, No Tezulas soh duloo' Easterp Co. ~Dally, 4-5 pm, 7-8:65, Central, ~ -~ ] Dally ex 8un, 8-8:30 pm, lecturs, concert, sports, | Eastern, ] ' ' '
‘Lawrence Unlv, No regular schedule, n. WEAR, Baltimoro, Md. 485 also. 200 mL News & | news. Sun, 10:45-12 am, church  service. ~ Central WIAT, Marshell, Mo. 100 mi. Kelley-Vawter Jewelry
\‘3“5' Pittshurgh, Pa, Kaufman & Beer Co, American Pub, Co, Daily ex Sun, 2-2:30 pm, 8:80.7, W&A?{. Galveston, Tex, 300, 485, 600 also. 500 mi. go Daily ex Sun, 2-2:30 pm, 5:35-6, concert.  Cern. -

ar

AG, New Orleans, La, 200 mi, Clyde R. Rondall | oopmhor. music, news. Thur, Sat, . 7:30.9:30 pm. W. Thompson Co, Dally ex Sun, 9:45-10:15 8

. . Dally ex Sun, 6:45-7 pm, news, time. Thur, 8:30-10 | g.c o . am, 8 pm, 5 pm, reports, musie, news, Mon, Wed, [ WIAX; Cleveland, O, 485 also, &00 -mi, Union Trust
N po, concert. “Sun, 2-4 pm, music, Central, . Co, | WEAS, Washington, D, ©. 200 mi. The Heeht Co.| Fri, 8 pm, entertafnment,” Sun, 10 am, church gery- Co.- Dally ex Sat pm, Bun, 9-9:45 am, 10-10:45
(5 «- WCAH, Columbis, O, :150.'mE  Entrekin Elecé * | o Dally ex Sun, 3-4 pm, Wed, Frl, 7-8 pm, Eastern.| Ice. Central 2-2:45 pm, 3-3:45, ‘misto, fnancial Tepbrts, news,
~ Tues, Frl. 7-9 pm, music. Wed, Thur, Sat, 7-8 pm, | WEAT, Tampa, Fla, Jokin J. Fogarty. WHAC, Waterloo, Ja. 150 mi. Cole Bres, Elec Co.| Eastern. ' .

wxéaxgm.sﬁuxhtolggz:msg;,c%t:\::&egsr%%e{“p §§3€"3& WSA‘IIJ; sgmg mgy, Ia. lgo ﬁ“‘ Dgldi%gogroshﬂc‘_o. gaiuya % 8un, 6:15 tpm.c n%ml' sports. Mon, Wed, V\'ﬁgzh Chlcﬁfo. (I)l).mChlcago Radlo Lab.

s Sar fo, -Tex, ) - afly ex Sun, 9 am, 10, 11, 1 p 8, 3. ri, 9:30 pm, concert, Central. , Granvilie, 0. A

WGCAL, Uniy. Place, "Neb, 485 -also, 100 mi. Neb. | 3o Wed, FH, 8:30° pm’ concerts Central WHAD, ' Milwaukee, Wis. 485 also, 100 mi. 3Mar- pm, concert, Iectou:gf 353?5? n Unlrersity. Dally,

. -6
v Wesleyan. _Unitv. Dally ex Sun, 11 am, wenther, | wEAV, Rushville, Nebr. = 200 mi, Sheridan Eteo. queite Univ” Daily ox Sun, 10:58 am, time: 11:20, | WiH, Washington, D. O 1 Whi
- news,  Wed, 9 pm, mugie, lecture, Central. Borvice Co. Wed, Frl, Sun, 8-9 pm, concert, news, woather. Wed, 7:30-8:30 pm, music, entertainment, Daily ex Sun, 1-2 pm, %)ugfé: Tueée ?:4??{8’ ,,‘;',‘I'
WCAK, Houston, Tex, 100 ml. Alfred P, Daniel. ete. Mountaln, Oentral, musie. Eastern. 4 »
Daily ex Sun, 7-7:15 pm, musie. Wed, 8-9:15, con~| weEAW, Anderson, Ind. Arrow Radio Lab. WHAE, Sioux City, Is. 200 mi. Automotive Elec. | WiK, Toledo, O 300 mi.  Service Radlo Equipment
cert, Sun, 3-4:30 pm, concert. Central WEAX, Little Rock, Ark, 'T. J. M. Daly. Serrico Co. Daily ex Sun, 12:30-5:30 pm, music,| Co. Daily ex Sun, 2-3 pm, reports, = Mon, Wed, Fri,

WCAL, XNorthfleld, Minn, 500 mi. St. Olaf College, WEAY, Houston, Tex. WIill Horwitz, Jr. : reports. Thur, 7:30 pm, music. Central. 7:30-9 pm, concert, Sat, 2-
‘Thur, 11 pm, music. Sun, 8:30 pm, musle, concert, | wgR, ‘s, Louls, Mo, 800 ml. The Benwood Co., Inc. | WHAF, Pittsburgh, Pn. 200 mf.  Radio TElee, Co. 11-12:30 pm, 7:30-8:30, chur;clln)ms'erilpger;.s' %?gtsém.sun
Jecture. Central, Daily ex Sun, 9-9:40 am, 12-12:45 pm, S-4. Wed, Dally ex Sun, 11:30-12 m, 8-3:30¢ pm, musie, news, | WIX, New York, N. Y, Do Forest Radlo Telephone & :
WCAM, Villgnova, Pa. Villanova College. 7-9 pm. Central. Sun, 9-10, music. Eastern, Telegraph Co, R -
"WCAD, Baltimore, Md, 100 ml. Sanders & Stayman | wgH, “Tulsa. Okla, (300 S. Main St., Eldorado, Eans.} | WHAG, Cincinnati, 0, 100 mi, Unir. of Cincinnatf, | Wiz, Newark, N, J.' 485 also, 1,500 mi. Westinghouse
Co. Dally ex Sun, 12-12:20 pm, 5-5:20, Mon, Wed, Mfdland Refining Co, No definite schedule. L Elee. & Mfg. Co, Dally ex un, 15 minutes hourly
S wéﬁ%s:latgl pm, Eusatxeizxtl‘. Kalamazoo College wl%lv' Hélusto:g. i'l.l‘ex. 4&5 nlsﬁ.) 500 %ﬂéo %\glbl‘;ret-gtéll_l WHRP. D:lonun. r%mi Jg!&n iil‘ grlglin.r ulp. & Mg, fr%m % am to 6 pm; 12-12:80 pm; 7-10:15 pm. Mis.
, RMDZ00, 3 3 ec. Co, Daily ex Sun, am, 5: , wWeather, » Davenport, Ia. -3¢ mi. Radio Equip, & Mfg, Co. cellaneous program of h
- CAP, Decatur, Ill. Central Radlo Serviee, _ roads, Tues, Thur, 8 pm, concert, Central . . Dally ex Sat and Sun, 2-2:30 pm. 4:30-5-30. 10-11: 3010015 pm.p mlgslc. Eastc!giw varled nature, Sun,

w . -
WGCAQ, Deflance, O. 200 mi. Trl-State Radlo Mfg, Co. | wew, st Louls, Mo, "485 also. 100 mi. &t. Touls Sat. 10-11 am. 2-2.:30 pm, 5-5:30, 11-11:30, Central. | WKAA Cedar Ra 1ds, Ia,
Daily, 11:30-12:30 pm, 3, baseball; 6-6:30, baseball, Univ. Daily ex Sun, 9 am, 10, 2 pm, reports. Cen-| WHAK, TClarksburg, W, Va. Roberts Hdwe, Co, 50| F. Paar Dnﬂypex Stﬂ:. 12:.10:3'5 4;?3, “ii?,bnﬁe"s{%{)‘, ,13:

: concert; 8, speclal program. Central. tral, mi, No définiteschedule, ports, agriograms; -7, . ,
. WCAR, San’Antonto, Tex. 200 mi, Alamo Radlo Elec, | wEY" wichita, Kan, 485 also. 500 mi. Cosradio Co. WHAL, Lansing, Mich, 200 ml, The Capital News. |  musie. Sunc 4.8 pm ehureh corvial Wi dl-12 o,
. ) Co, Mon, Thurs, Sat, 8:30-9:30 pm, concert, Sun, (Wichita Beacon,) Dafly ex Sun, hourly, 8:40 am- Dally ex Sun, 9:15-9:45 am, 12:30-1 pm, 8:45.4:15, | WKAC, Lincoln, Neb. 400 mi, Stap Pub. Co. Tues, Fri,

11 am, church gervice. Central, 12:40 pm, stock markets, Dally, 10:45 am and_4:30 7:30-8:30, Sun, 2:30 pm. Central. 8-9:30 pm, concert,
WCAS, ‘Minneapolis, Minn., 200 ml. Wm. H. Dun-} pm weather; 8-10 pm, sports, concert, lecture; 10:45 WHAM, Rochester, N, Y.” Unlv, of Rochester. WKAD, Eust Prggldenecl:at,er{{inlz.nenéhaggnﬂbﬂ
woody Industrial Inst. DMon, 8-8:5 pm, musle, lec=| ‘weather. Sun, 8:10 pm, church gervice, concert, Cene WHAOD, Savannah, Ga. 100 mi. Frederick A. Hill | WKAF, Wichita Falls, Tex, W, 5. Radlo Stpply Co.
ruce,

tures, _ Central, tra Dally, 9:80-10 pm, Eastern. WKAG, Louisville, Ky.
WCAT, Rapid City, 8. D, 485 only, 800 mi, 8, D._ Stals | WEAA. Dallas, Texas. 400 and 485 only. 250 mi. AP Decatur.vlll. 100 mt. Dewey L, Otts. No| WKAN, Weat Pa!‘;n I‘I:gach,Eg“ﬂ_u %Im]]}er, ce. o Co
School of Mines. Dally ex Sunm, 9:30 am, 12:30 m, Dallos News and Dallas Joumal. Dally, 10:15 am, | = definite scheduie, WKAK, Okemah, Okla, Oifuskes County News.
3 pm, weather, reports, Mountain, reports; 12:30-1 pm, address; 6:45-7, bedtime story; | WHAQ, Washington, D. C. 75 mi Semmes Motor Co. | WKAL. Orange, Tex, Gray & Gray. :
V{ngﬁ‘l;. Igiliiellnd%ghlin' Al:[l:- ;hgu-nlffglﬁ?ggn%oco- (S:Esisoi musie, Tues, Thur, Sat, 11-12 pm, music, EIon. 7-8 pm, lecturs on automobile upkeep, music, \Véﬁﬂ&d llilastlngs. Neb.  Daily Tribune,
. e Rock, . J. C. e, Co, ntral, . sstern; = . » Montgomery, Ala, 2 i :
WCAW, Omaha, Nebr, Woodmen of the World, WFAB, Syracuse, N. Y. 100 mi. C. F. Woese. No WHAR, Atlantic City, N, J. Parsmount Radlo & Elec, %"gt_ Co. Datly e!x Sun? s:sg()p x;ni.s.s%lagag& lelxenglso
astern, e ’ '

WCAW, Quincy, Ill. 200 ml. Quincy Elec. Sup, Co.| ° definite schedule. v
(Quincy Herald.) ~Dally ex Sun, 8:5 2m, markets;| WFAC, Superior, Wis, 4°°ce’n"§' Superior Radfo Co. { WHAS, Loulsvlile, Ky, 1,500 mi. Courler Journal and| WKAP. Granston, R. T, Wilcox Flint

11, markets; 1 pm, markets; 5, music, baseball. Tues, Daily, 7-7:45 pm, news. T ) 1 Co, 3 , 4- 7:30-9, | WKAQ,
Sed T, Sat. Siducgaag, o, concet.” Sun, 6180 | WEAD salina, Kah. 750 mi Witson Waldon 3otor | SEWETHG Times Co , Dilly ex sup. 45 pm, 7:90-0 wﬁlg& San Juan, Porto Bito, Radio Corp. of Porto
30 pm, religlous, Central. upply Co. Dally ex Sun, 8:45 am, 9:45, 10:45, 11:45, | wHAY, Wilmington, Del. * 200 mi, Wilmington Elee. R, East Lansing, M
WCAX, Burlington, Vt. Unly. of Vrt. 1m 1:30 pm, reports. Tues, Thur, Fri, § pm, concert. Spec, Co. Daily ex Sun, 12-1 pm, musie. Men, | WKAS, Springfield, gMo. ic?ﬁo lnI]ilch.I.fg% %oiggfehruslc )
W Driseolt Mues Houso. " Daty ex Sum 11w . 11 am, church service; 8 pm, concert. Cen-| tVed, Fri, O otomy, Concert. Tues, Thur, Sat, 67| Co. Daily ex Sun, 6:30-7 pm, gports.  Mon, Frl, Bat
Driscoll Mugle : 5 fusic, | wirak m, musie. Eastern. -9:15 pm, music, ’ » Som BT sat,
ports. Mon, Tues, Thur, Frl, 8:30-0:30 pm, music.! WFAF, Poughleepsife, N, Y., 200 mi. H, C, Spratley wf.’g AW, Tampa, pfn. 50 ml. Plerco Elec. Co. Dally | WIKAYV, Lacoula?shg. H?enffclbnia Radie Club,
Sun, 7:30-8:30_pm, church services. Central Radlo Co.” Daily ex Sum, 10-10:30 am, 11:30-11:45, | "oy gy Sup, 12-1 pm, 4-5, music, agriograms. ~ Saf, | WKAW, Beloft, Wis 100wy, T, St Towmer. Dail
“"v‘ééz'}ﬁ“";‘;’;;ol}}" M}Xﬁ‘“'%‘fﬁg{g} Elee. Co. %ligg-]z)r(?gém4.4%§éter?1ues' Thurs, Sat, 8:15 pm, fea- lezil\’ vm, 810, musl, ’Tegxt&rltanﬁmentti. Eas{)ern. w]lgﬂlxg:lg p, 7-7:30, concert, “Central. ) d
, Minnes 3 . - Lo . - s tington, Ind. } . Co. , . .
WOl, New Haven, Conn, 400 mi. A. C. Glbert Co.[ WFAG, Waterford, N, Y, 340 only. 300 mi. Radio| YWHAY ox Sune 12 Mo o D o ol €O | AR, Gainserny, Gonn pro ot oovm. A. Macfarlane,
. Mon, Wed, Thur, 7:80-8:30 pm, news, musie. Engineering Lab.  Wed, Sat, 7:46-10 pm, concert, ports, sports. Mon, Wed, Sat, 8 pm, concert, Cen- | WKAZ, Wilkes-Barre, Pa. = 106 mi. Landaw’s Musie
- A Easthrn Sun, 2-4 pm, church service. Eastern, tral Co. No definlte schedule, Sat, $-12 pm, dance muse,

€I, St. Touls, Mo. 485 also. 50 mi. Stix Baer & WFAH, Port Arthur, Tex. Elec, S
wFuller (Grand Leader). Mon, Wed, ITl, 6:45-8 pm, | w
O gt e Uiy, of Texe el WEAM, St. Cloud, Minn. 455 also, 100 mi. Grapite | wor®
WGM, Austin, Tex. Univ, of Tex, « St. Cloud, Minn. alsa, - Granlte | wHB, Kansas Clty, Mo. 400 and 485 only, 1, .| saving,
WCN, Worcester, Mass. 485 also. 100 mi. Clarle Unlv. | “City Flee, Co, Dally ex -Sun, 3:30-4:00 pm, markets; ws\gcenlgg Autoc&yTracmr School, Dasily, 16 nm?og x?:nl. WKN. Memplis, Tenn. Riechman-Crosby Co
Daily, 11:16 am, 5:15 pm, weather. Evening DIoEram | 7.30.9, entertainment. Central. ; O aveather. Dally ex Sun, 2 pm, ladies' hour; 7, bed- | WY, Oklahoma City,” Okla, 485 also. 500 inl. Okla-
irregular, Eastern, 8 1 1,600 mi WFAN, Hutchinson, Minn, 485 alse, 500 mi. Hutchin- time storles. Tues, Thurs, Sun, 8-10 pm, concert. homa Radlo Shop, (Dafly Oklahoman.) Daily, 12 m
W e e g, Polly or S, 10135 am, son Eé“'t Service Co. Dafly ex Sun, 1 pm, markets | = Central, woainer: 7-7:30 pm, sports, specials; 8:30-0:30, con.
o De . Fr . . : A etc.  Central, A . . A . - cert; 9, wea 2 3 <30-4:30 o
WCX Woman's Club; 2 pm, news; 2:15, stocik reportss | WEAQ, Cameron, Mo. Cameron Radio Co. and Mo. "’S& %ﬁfﬁn f;‘).ve'? 74“130’7?,@“1302@’ E,‘Xw,‘é{’ Untrer Cenfral. ther, news.  Suu, 3:30-4:30 pm, concert,
2:50, weather markets; 4:15, markets, mulslc- d"- nlly Wesleyan College. K, Cleveland, 0. 300 mi. Warren R, Cox. Daily | WL2, Fairflold, 0. U, 8, Army.
ex Sat, 8:30-10 pm, week starting Dec. 0 oo weets | WEAR, Sanford, Me, _Hall & Stubbs. w| ex Sun, 1:30-2 pm, 4-4:30, 6-6:30, Tues, Thur, Bunm, | WLAB, Carrolltan, Mo,” Georgo b Grossman,
ternato wecks thereafter, concert; 7-8:30 pm, -week | wEAS' Port Wayne, Ind. Unijted Radio Corp, £-9:30 pm. Concert. Eastern. : WLAG, Raloich, N. C." N. ©. State College,
i starting Dec, 18 and alternato weeks “}e'ea“‘g’ trat, | WFAT, Sloux Falls, 8. Dak. 485 also. 400 mi Argus | wHN' Ridgewood. N, T imes Printing & Pub, Co,| WLAD, Haustings, Nebr, " 156 mt. Arvancite Radio Sup-
cert. Sun, 2:30 pm, 4 pm, church services, 3 er. Dally ex Sup, 10:15-12:15 pm, 2:15, reports; | WHX, Des Moines. Towa, 50 mi.  Iows Radio Corp. |\ bix Co. Program not established,
Y WDAA, Nashville, Tenn, Ward Belmont School. a 7:30 pm, musie. Tues, 8-9 pm, concert, Central, Daily, 12:30-1 pm, 6-6:30, Sat, 3 pm, sports. Cen- I WLAF, Lincoln, Neb, Johnson Radlo Co.
- * WDAG, Sprinefleld, T, Mineis Watch Co, Time an WEAU, Boston, Mass. Eg‘géna%ohvggb ml. Unty, of | w2k W;.‘Agl. Mnncapolls, Minn 1,000 mi. - Cutiing & Wash
weather, spark only, - » Lincoln, Nebr. 3 . g X adio Corp. ail. “30. . N
WDAE, Tampa, ¥la. 485 also. 500 mi. Tempa Daily | WERY, Iincoln, Nebe. 48 also. weather, markets. | ' haqy, 0ovac% Wis. Waupace Civle & Commereo)] Ra Teports; 1:50°8 pm meaisl P pusle, wmar-
Times, Wed, ¥ri, 8-10 pm, musie, lecture. Egg.‘e";' Sat, 0:00 pm, concert. Centra WIAB, Rockford, Tl 50 mL Joslyn Automobilo Co,| 3:30-4:45, iarkets, music; 6.7:30. - form news, chil-
WDAF. Fansas City, Mo. 400 and 485 only, § ntls WFAW, Mismi, Fla. Dally Metropolls, Tues, Fri, $:30-9:80 pm, musfe, Central. dren’s hour, Thur, Fri, Sat, 8-9:30 pm, concert. Sun
-Kansas Clty Star. Daily ex Sun, 3-4 pm, reports, | WFAY, Independence, Ksn. 500 mi. Daniels Radio WIAC, Galveston, Tex. 458 nlso, 100 ml. Galteston 4:30-5:20 pm, church gervices, Central *
b

ra
upply Co, WHAZ, Troy, N. Y. 400 only. 500 mi. Rensselaer| Sun, 11 am 8 pm, :
5Al. Asheville, N. C. Hi-Grade Wireless Instrument Polytechnie Inst, Mon, $:15-0:30 pm, music, East-| WKC, Baltimore, Mq %lb%mgi.se?olg? : MFa;;c,;:;.m“ Co.

Tues, Thurs, Sat, 7:30-9:30 pm. Eastern, daylight

music; 6-7, educational, bedtime story, etc. on, Supply Co, Dally ex Sun, 12 m, 4 pm, news. Aon, Tribune, Tues, Thurs, Bat, 7 pm on. bedtiss WLAH, Syracuse. N. Y. b .

T Wed, Fri, 8-10 pm, concert. Sun, 3:30-5:30 pm, Tues, Wed, 7:30-8 pm, entertainment, Thur, Frdi,. evening prayer, concert, Centrpal. . B o stor, WLAI, Wace, Tex, 485 ﬁ]a;gfmll‘.zggd;mf‘h'“’aco Elce, -
musie. Central, 7-8:30 pm. Sat, 7-9 pm, music. Sun, 11 am, church WIAD, Occan’ Clty, N. J. 200 mi, Ocean City Yacht Supply Co.  Dafly ex Sun, 9:36 am. 10:30, 2:30 pm
WDAG, Amarillo, Tex. J. Laurance Martin, services.  Central, Club. _Tri, Sat, Sunm, 8-12 pm, Tastern. Inusic, reports. Tues, Thur, Bat, 7:45-8:45 pm, musie
WDAH, El Paso, Texas, 485 also, 300 mi. Mine &§ WFAZ, Charleston, S. C. 400 ml. 8, €. Radio Shop. WIAE, Vinton, To. 75 mL Zimmerman Radio Co. Tues, | ., Sun, 8 pm, church servics, :

Smelter Supply Co. Dally ex Sun, 10 am, news, re- Dally ex Sun, 12 m, reports, pews, music., Tues, Thurs, Bat, 9 pm, musle, news. Wed, 8 pm,.band] WLAK, Bellows Falis, V¢, 2
ports. Tues, Thurs, Sat, 7:30-8:30 pm, musie. Moun-| Thur, 8-10 pm. Eastern, concert.  Sun, 2:30 pm, music, Central, . l?v."a g'n ] WLAL, Tulsa Radio, Co, n‘:ﬁ;"ﬁ“"c’ﬁczf.“m‘ Machine Co.
taln. . WFI, Philadelphia, Penn. 400 and 485 only. 350 mi, WIAF, New Orleans, La, 300 mi, NofaiRadlp fo.| WLAM, Springfleld,’ . 100 mi, Morrow Radio Co

WDAI, Syracuse, N, ¥, 485 also. 200 ml, ‘Hughes| = Strawbridge & Clothier. Daily ex Sun, }:16 pm, newa: Sun, 10-11 am, muslc, lecture, Centrn‘i TS Mon,” Wed, Fri, '8.9:30 pm, dance muste, Central,

Radio Corp. Daily ex Sun, 12 m, reports. Wed, Sat,.|. 3:30-4:30, concert; 5:30-6, sports. Mon, Fri, &:30-7 WIAH, Newton. Ia. 200 mi Continental Radlo & | WLAN, Houlton, Mo, Putnam Hdwe, Co. )

- evening concert, L. pm, Radfo talk, , Frl, Bat, 7:30-8:30 pm, con-| Tafre’ Co. Datly 12:30-1 pm, music, news. Mon, 7:30- | WLAO, Scranton, Pa. 100 mi. 485" also, R, C

WDAJ, College Park, Ga, 485 also. 800 mi. A. & W, cert. Irl, Sat, (alternato weeks) 7:30 pm, concert 8 pm, ntral, . d J. H, Jones. Mon, Wed, Fri ‘715
DK, Harford, Comn. 165 i Hosttord Courant. | whoBavbon: 00 3es: sh, oh S reheei o, | W1l Bpringeld, 3o, 100 i o s, e, et | B, 790 o SVl Tovorts, | 60:45 bm,  rausic
. Hartford, Conn, . 3 . . 0. 5 . - ox Sun, 10:30-11, re , DEWs. , " . s (1 » Inusie; 8: : 0:
wnaﬂy ex Sun, 2:30 pm, 3:30, 4:30, 5:30, musie; 7:40, Daily ex Sun, 9 am, 11, 4 pm, music, news, re- 7:30-8:30 pm, musie, pocen m'.ews s ur, Sat musie, Enstl;m. lo; 8:30, ‘church services; 9:15,
. ; § pm, concert,  Sat, 11:30 WIAJ, Neenab, Wisc. Fox River Valley Radlo Supply | WLAP, Loulsrille, Ky, W v, Jordan,
E WLAQ, Kalamazgo, Mich, 160 mi. A, F. Schilling,

bedtime story;. 8:15, concert. Eastern, ports. Mon, Wed, Frl;
Wi Unlons Dans, 11 am, ‘tme, weather, S0t | whas Horrton CSr®hacs mi. QRY Radlo Co. Dally WIAK, Omaha, Neb, 485 also, 300 mi. D o | . Dally, ‘10-19

im2s Union. aily, eI, , » 9=3:10, . , o 0 muaha, "Neb. 0, mi, Daily Jou - » -1c pm, music, ,

41‘-;1:;%. 5-5:15, §-9:30 music. 10:05-10:20 pm, re-| ex Sun, 8:30-9 am, pollce reports: 1:30-2:30 pm, | ' Srockman. Dally ox 8un, 7:45 am, 9:10.ly10:15r.n 12| WLAR,' Marshalltown, Ta, 5?%?1 Meikel Music Co.

ports. Eastern. concert, agriograms; 4-5, concerts, police reports. m. 1:50 pm, 3:50, .markets, weather. Central, No definite schedule,
WDAN, shreveport, La, Centenary College and Glen-|  Central, WIAQ, Milwaukee, Wis, = 200 also. 100 mi, School | WLAS, Hutchinson
wood Radio Corp. WGAD, Ensenada, Porto Rico. 250 ml _Escuela His- of .Encincering. = Mon, Tues, Thur, Fri, 10:15-10.50 |  Co. » Kan, Hutchinson Graln Radlo
WEAZ, Chitio T SU R hctle Bometer gag| | Bopi iy o0 atlo Bemely e et ma) s LI, povis MO gl deiol 5% WERY, Pensact T 200 mi Fiee Shep, Toc
w.?.Agl'llc?tt c.ﬂfx?ﬁlns_ Drake Hotel. Dally ex Sur, 9:45| WGAH, New Haven, Comn. New Haven Elec. Co, fg;i, news: 9, mugle; T: %0, lecture. Cen trgl}y ¢ Sun, §-9 pm, music, enfertainment. Cen:
. am, 10:45, 11:45, 1:45 pm, music; 3:15, stock; 6, | WGAI, Shenandoah, Ia. 100 ml. W. H. Gass. . Mon, WIAQ, Marion, Ind. Chronicle Pub, Co. WLAV/, New York, N, T New York Police Dept
music, news, Tues, Thur, 10-1 am, and Sat, 10-2 Thur, 7:30-8 pm, Central. WIAR, Paducah, Ky, 150 mi. J. A. Rudy & Sons. WLAX, Greencastle. Ind p4 Tt Folice Dept,
am, dance music. Sun, §:30-10:30 pm, concert. | WGAK. Macon, Ga. Macon Eleo. C Daily ‘ex Sun, 11-12° am, markets, weather, news, nd., reencastle  Community

9, Y
WGAL, Lancaster, Pa, 35 mi. Lancaster Elee, Sup- music; 4-5 pm. same and £ports; 7:50-9, g Broadeasting Staticn. ~ (Putnam Elee. Co.)
Wgei{lé‘:ali}mgnsville. Pa. 200 mi. Hartman-Riker Elec. | ply & Construction Co, Mon, Wed, Fri, 7-8 pm, tul;:s? eto. %un_ 19 .am‘p etniteh sewltfeqncecréhtrﬁ. “VILIA\Z(' Falrbanks, Alnska. Northern ccmmg-cm Co.
& Mach. Co.

. £30-10:5 . music; . re. Sun,’ 3-3:30 pm, church service, L > Warren, O, " Hutton & Jones Eleo, Co.
12:50-1:10 meMrlguselg, S?e‘wsl.o 3‘3;?!1'&?':”%:05-5:';0 %’&iﬁﬁ. lecture, . y e Wg\os. Buuelginﬁ%x}:g Ig._s 3393 t:‘i).n cclggwkégﬂ;a?omo Elec. W{.)Bl.l Minneapolls‘; Minn,  Unlv, of Minn. 0100 mi,
musie. Tues, Thurs, Frl, 9:15-10 pm, concert. Sun, | WGL, Philadelphia, Pa, 2,000 mi, Thos, F. J. How- WIAT, Tarkio, Mo, Leon 7. Noel . w“ﬂ( YIeX Sun, 12-12:30 pm, 7:30-7:50. Central,
5 pm, chapel. Eastern. B lett. Tues, Thurs, Sat, 7:45-11:30 pm, concert. East- WIAU, Lo Mars, To  Am Trust & Sa vings Bank Yo (?;iln!ix)l‘lx}ﬂgsa xIngﬁn -1815l glls%.o 500 n;lo I'F.'%nmon
' 3 8. ern, ’ s d . o 0g o » 11-11:30 am, 12-12: )
. &'332' &%Eélgagmffngf Sggucl"‘h. Whaito, '} WGAM, Orangeburg, 8. €. 150 mi, Orangeburg Radlo | WIAV, Binghampton, N. Y. N. Y. Radio Lab, %’62.30, 3-3:30, 5-5:30, reports, Tues, Thur. 8!:’51[1)_
WDAU, Now -Bedford, Mass. -, I Smith | Equipment Co. Dally ex Bum, 10 am, markets, | WIAW, SBaginaw, Mich, Sapinaw Rodio & Elec, Co, pm, concert, Sun, 2-4 pm, §:30-10, Central
Wed, T'ri, 7:45-10 pm, music. Sun, 10:30-12 m, 5-6] weather; 11:55, time: 4 pm, Hadio talk, markets. WIAX, Lincoln, Neb, 200 mi Capital Radlo Co. {(Tho third and lnst part of the station schedules win
Cos 1, church services. XKastern. baseball: 6, musfc, Jecture: 10, time, weather, en-| Thur, § pm, musle, entertainment. Sun, 2:3¢ pw, | appear next week, With this will appear the el
S WDAV, Muskogce, Okla. Daily Phoentx, tertainment, Sun, 11 am, church service; 11:55, time; ' 8§, 9, church service, Central, . station ndex,) : o clty-

T
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. highly appreciated by his party.

- .This Is a Radio Christmas

" RADIO DIGEST

ILLUSTRATED S

ESKIMOS.STEP TO
TUNES FROM CFCN

Explorer, Returned f{rom Far
North, Tells How Radio
Aided Party

CALGARY, ALTA.—Eskimos on the far
side of the Arctic Circle in the: land of

* eternal day, danced last summer:to musi-

cal selections broadcast by CFCN, the
station of W. W. Grant Radio, Ltd., Cal-
gary, according to Mr. J. P. Henderson,
of a Dominion Geovernment exploration
party, who hasg just returned from the
country north of the mouth of the Mac-

* kenzie river.

Mr. Henderson carried a Radio receiv-
ing set chiefly for checking time observa-
tions, a valuable aid to survey work. M

Henderson stated that he was in constant

touch with powerful Radio stations in all
parts of the world, and that there was no
other piece of exploration equipment so
It was
necessary to ascertain the correct time
daily to within one-thousandth of a second
in order that the latitude and longitude of
various points might be determined ac-
curately and placed on maps being pre-
pared by the Dominion survey party JMr.
Henderson accompanied,
Hear Plant 2,000 dMiles.
Tests were carried on between CEFCN

. and the explorer when the party was lo-

cated at the mouth of the Mackenzie river,
a distance of more than 2,000 miles. By
this means lonely members of an isolated

. survey party, placed on vast wildernesses
- .-in the unmapped north, were kept in direct
“and daily touch with the important hap.

pehings in the outside world.

At Lake Chippawyan, hundreds of miles
north of Calgary, - musical selections
broadcast-by the station came in loudly
enough to be heard distinctly ten feet from

" the phones, while even farther north, at

Fort McPherson, well within the Arctic
Circle, the music was loud enough to fill a

. large igloo.” It was on this occasion that
.the native Eskimos held an impromptu
dance, stepping the wierd measures of the

native dance to the tune of the latest
fox-trot. .

W. W. Grant, announcer at CFCN, is
now the proud possessor of an unpro-
nounceable name conferred on him by the
Fort McPherson natives which,: literally

- translated, means “the volcé from the

box."”

“Wave Filter” Is

Devised by Expert

Separate

Coupled., Circuit Elements
Signals of One Station
from Another

MADISON, WI1S.—The Radio problem of
separating the signals of ¢one station from
those of other stations, has been the sub-
jeet of & number of mathematical investi-
gations carried out by Prof. Edward Ben-
nett, chairman of the electrical engineer-
ing department, Prof. H. M. Crothers, and
Leo J. Peters, research instructor in the
University of Wisconsin College of En-
gineering.

The most recent of these investigations
carried out by Mr. Peters, has resulted in
the devising of an electric wave filter, built
up of coupled circuit elements, An article
giving a quantitative mathematical study
of the operatlon of these coupled circuit
wave filters in the steady state, and pre-
senting methods of designing these filters
for any specified set of conditions, has
been prepared by Mr. Peters, and wili be
published in the near future.

“The whole story of the value of a wave
filter when used to .eliminate disturbances
is not given by its ‘steady state’ proper-

ties alone,” said Mr. Peters. *“Of equal
or of even greater importance is the action
of these devices in the ‘transient state.

“A quantitative mathematical formula-
tion of the action of a wave filter in the
transient state is difficult and complicated,
but methods of handling the problem are
being devised and used which should make
it possible to obtain some interesting and
valuable results in the near future,”

The ¢hief importance of these results
so far lies in the faet that, although they
do not give any new solutions, they do
show why so many attempts fail.

Detroit Amateurs Send
Christmas Messages Free

DETROIT.—If you are a Detroite and
have friends living in Hawaii, Canada,
Porto Rico, Alaska, or in any part of the
United States, to whom you wouid like
to send Christmas greetings by Radio, the
Detroit Radio Association, will undertake
to transmit.Christmas cheer to them free
of charge. Blanks for transmission, sim-
ilar to telegraph blanks, have been placed
by the associdtion in several downtown
stores handling Radio apparatus, and in
the lobby of The Detroit News.

All a person need do is to get one of
these blanks, write a message on it, .and
leave it in charge of the person who sup-
prlied the Dblank. A messenger comes
around every evening to pick up messages
and distribute them to various owners of
amateur transmitting stations. These
amateurs will send the messages by Radio,
and other amateurs at the receiving end
deliver them. '

MILLIONS TO RADIO

(Continued from page 5)
and a chance to put their ideas and in-
yentions before the public.”
= Helps Young Faus,

Col. Green cited the case of five little
boys in New Bedford, the oldest only
twelve, as a sample of what he proposes
to do for the young amateur. They had
each made a receiving setf, but could not

make them work, and went down to-

Round Hills Housge seeking help in solv-
ing their difficuities, With Mr., Price of
the Western Electric Company, a visitor
at Round Hills at the time, Col. Green
worked over their sets at the 100-watt
station and had six of the ten sets the
boys brought with them in working order
before they left. There are hundreds of

such boys, as well as young-men and ex=’
perimenting college professors whoni- the |

Colonel wants to help.
Interested First in 1898,

The mystery of Col. Green's interest in
Radio is no mystery at all when the facts
are known. He became a “bug” back in
1898, but through pressure of business,
was obliged to drop it. Not long ago,
when on a sick bed down in Texas and
needing something to fill in the empty
hours, he recalled his interest in Radio.
He took it up again and resolved to make
it & hobby worth while, with practical re-
sults from it to follow. Now he eats,
thinks and sleeps in-terms of Radio.

H eadquarters for

Radio
Supplies

and Equipment

Radlio Department
Ecor«monwml:m EDISON
LECTRIC SHOPx
72 West Adams Street
Chicago, Hl.

MODEL 600

Regular price’ $2.50.

detection, conscrve your  battery.

dress:

DEPT. M

501 South Jefferson Street
Chicago, Hlinois

THIRTY DAY OFFER!

Utilize grid potential control, and realize the
full possibilities of your set. A special price of
$1.50 for the mext 30 days on this high grade

“STATES” POTENTIOMETER

. best grade enameled resistance wire
== finest workmanship — 500 ohms.

Eliminate grid leaks and condenser losses,
reduce tube rushes and objectionable oscil-
lations, get highest amplification and better

Sent .by pre-
paid parcels

$ post on receipt

States Radio Corporation

" Solid Copper Aerial Wire, 2-8lide Tunin
100 ft. oot :35C | Gatls: Cag 20100

R-A-D-I-O

BUY HERE FOR LESS

Chicago Salvage Stock Store
509 South State Street, Chicago, IIl.

Radio §upplies purchased here are sold under a positive guarantee of satis«
faction. We carry the largest new stock of first quality merchandise.

THRIFT NEWS for the SHREWD BUYER
$8.50 Guaranteed 3,000 Ohm

HEAD PHONES $3.65

COMPLETE PARTS FOR REGENERATIVE SETS

This includes 2 Variometers, 1 Coupler, 3 Dials, 1 Rheostat, 1 Cunningham Detect '
1 Bakelite Socket, 1 Mahog;\ny Cabim':t, 718 'Formica. Pa’n'el, 3 Binging Posts, frsziv?tl::‘}:;
Lever, 12 Switch Points, 2 Stops and 1 Diagram to construct this set, Set is 17 5
capabfe of receiving 1,000 miles if installed with outdoor aerial...sccvrvavsnnencss $ '9 ’

VARIABLE CONDENSERS
$4.30 Value, 43 PLATE, now.........$1.75
$3.70 Value, 23 PLATE, now. . .cs. o $1.45
$3.30 Value, 11 PLATE, now. ... ... .$1.35
$3.10 Value, 5 PLATE, now......«..$1.25

$2.70 Value, 3 PLATE, now.........$1.15
WD-11 TUBES, Filament Lights, 12-Yolt Dry Cell, $5.95
U.S.A. Signal Corps **5:3%7°™ Western Electric Phones, $7.95
Each Phone Cap is covered with Iarge soft rubber ear cushionéf; and an aviation leather

helmet goes with each set! These are the only phones to pass the Government specifica-
tions for sensitiveness and. loudness, the requirements called for in - aircraft reception,

MAGNAVOX, Loud Speaker, Type R3 $34.95

U. S. Army Signal Corps, Type B. C. 14-A. Radio Sets, $23.95
VARIOMETERS GENUINE MAHOGANY, $1.95

$5 VALUE, NOW

‘VARIOCOUPLERS, $4.50 Value, Now $1.75

HONEYCOMB COILS

1,500 Turns..............Sl.SD 7250 Trurns ----------------- $1.°0 75 Tums---_gno'o_icuccconcnltwc
1,250 TurnSeeecessssreses 150 | 250 TS eeeeeereeeses s T80 G0 Tums, evuescsvsnnesssidle
1,000 TUrNS.cevvennrennn. 1.25 | 100 Turns.......... vesessss50C 135 and 25 Turns. eeeees.s.40c

High Grade RHEOSTATS.............45¢
Sponge Rubber EAR CAPS, Pair. .......50¢
DIALS, 2, 3 and 3% in.,.......... ;. ..25¢
avrreyine TRANSFORMERS  #9Jatve,  $2 95

GREWOL DETECTORS. ............$1.65
CRYSTAL SET COMPLETE. .. ......$8.45

Inéluding 2-Slide Tuning Coil, Crystal Detector, Fixed Condenser, Bindi i
- Wire, .l‘nsula.tor’s, and 1 Pair 3,000 Ohm Everett 58.56 Pl’:'.‘m':;g Posts, Aerial

HEAD BANDS,now..................50¢

$2.45
$1.95 | Suilfey..........$1.50.

Signal Corps Super Sensitive Microphone Transmitters,

savasbonerensgesace 3 tassenns

- &pd . | 3:Coll Honeycomh-

fﬂ.“h_"ff'__'f_",h,‘?ﬂ'..’..------loc"rﬂ&s, ycom Mountlnus: 0 é‘fﬁ?ﬁ#@?"..............$2-65

Gord Tin 60c 5!'!03%;0&6&.'?31-‘66&'!9' 95 | Hydrometers, 45¢
esssestsensssanenre MBS cvvegasvvonsesna AR LI A AL I EE R N N

Lightal Signal"C Hot ‘Wire Radiocito

K ... 95c | RS AW, 45 | Jadeots S5 BB e

FORMICA PANEL, Square Inch........ 1c

BLACK OR BROWN

—— e e
——— — —

' WE GUARANTEE ALL MERCHANDISE PURCHASED OF US
Mail orders filled same day received

BUY HERE FOR LESS

CHICAGO SALVAGE
STOCK STORE

509 South State Street, Chicago, .
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Talking with Yesterday
“Turn Back Time in Thy Flight, Make Me a Boy Again—"
‘RECENTLY an owner of g transmitting station on
: the Atlantic coast asked a gentleman in Hawaii
tho time of day. Tho answer came back in four
minutes and cighteen seconds, ¢¢11:35,”* ‘The news-
paper item said, ‘‘The message sent out from the
~ Atlantic coast Wednesday morning reached Hawali on
'~ ‘Tuesday night the day previous.’” The message was,
of course, relayed across the United States, as in-
terested fans took up the message and passed it on to
find out the result. The distance covered was between
5,000 and 6,000 miles.

Four-minute conncetions between the Atlantic and
‘the Hawaiian Islands without any preliminary arrange-
ment to notify the receiving end to be ready for a
messago is of course an achievement which might have
“ - . boen frustrated but for favorable circumstances. But
it indicates the possibilities of Radio in the hands of

21 amateurs as was the case in this instance.
.. But. the reason we do not become oxcited over if is
o boecause wo know that in a short time we will be able
o, %o talk with yesterday in less than four minutes.
- % Talking with yesterday is easier than guessing the

possibilities of tomorrow.

" What Is the Limit of Wave Lengths?
" . ‘There May Be a Wave Length for Each Transmitter

‘A BOUT the only means of knowing to whom yon are
- listening in when the air becomes filled with inter-

fering messages and thousands of operators are ** pump-

- ing.the key;’’ will be to assign a definite wave length
This- may be impractical at.present,

-~ " 4o ench station. 7
. for we have very little knowledge concerning-the ulti-
;mate in limitations of Radio selectivity. At present
"~ ‘the lowest used wave lengths range from 150 1o 200
meters. These are the lengths to which amateurs are
confined. This is the practical low limit for Radio
transmission at present time, according to scientists.
‘ The question arises, how far can we go below and
~ . _ above this wave band? )
E It is now claimed that a test has been designed and
. i in operation that uses wave longths as high as
500,000 meters. If so, and at any one time there are
1,000,000 transmitting licenses, then each plant may
" have a certain definite measurement of a half meter.
The highest wave length in practical use mnow is
25,000 meters, the high length for secrot maval com-
munication. Commercial companies use wave lengths
T of 1,500 to 1,800 meters, while government stations
—.- . send out public reports on wave lengths of 2,500 to
"+ 8,000 meters. Experiments are being earried on to seeif
. much higher wavo lengths can be used satisfactorily.

.Sounds That Broadcast Best
-Not All Musical Instruments- Transmit Well

o FROM many months’ experience the managers of
.. L broadcasting stations state that the human voice
. .will be more casily picked up at tho reeceiving end than
- any other sound, The soprane will be most faithfully
reproduced by the transmitting microphone and the
receiving instruments. ,
i The- brass. instruments are most difficult to transmit,
o~ The saxophone and bassoon cause trouble-. by. the
. "clicking of the stops. When these instruments ars

heard, but in broadeasting all of these elicks-are caught

“ ' and are mot only reproduced, but exaggerated. The

~ v -piano gives some trouble, and it has been only recently
: that broadeast managers have been abloe to send instrn-

g mental music through the air with any degree of faith-

“: fulnegs., Experimentation with all kinds of microphones

... _has nearly-solved the troubles,

<> - Stringed instruments have given no trouble from the
- stark. IXspecially is this true ef the violin. Instru-

© 1nents. of percussion, such as the bells and xylophones,

-and woodwind instruments, like the clarinet and flute,
s .. 'are very easily reproduced.

.. It.is quite an art for the broadcast manager to place
. -the pieces of an orchestra. so that the best will be
.- .obtained from each instrument. If brass instruments
- are too close to the microphone the clicks from the keys.
- will- be -heard through all the music,

Eastern Representative, Jacob Miller, 2126 Broadway, New York |

cupant had been lost.
"message to report any information regarding the case.

.. _played on the stage the working of the stops is nof

Condensed

By DIELECTRIC

My receiving set happens to be one of the thousands
in the East ready on an instant’s notice to tune in
opera from the Metropolitan Opera Company—siwhen it
comes. Will they stand off a great while longer against
the pleas that are pouring into their offices? It is a
fortunate thing the fans in this section of the country
have such a friend, as RADIO DIGEST, at court. If
the plan to have operas from KYW relayed becomes an

accomplished fact, then everybody will be assured somg-+

wonderfnl evenings, for Our Mary is much beloved in
these parts—not to mention other great artists in the
Chicago company. Just a little patience, my anxious
music lovers, and we shall see what we shall hear!

‘Were o member of your own household to leave for a
distant point and no word come to you of safe arrival,
after several days, worry would be the thing you would
do the most. To secure some news of the lost one what
means would suggest itself to you? Police headquarters,
in New York City, broadcasted a message which an-
nounced just such an incident as deseribed here. The
wife of 2 New York senator had left in an auto for
Atlantic City, N. J., and all trace of the car and oc-
) Many heard that beseeching

This is merely a practical example of but one of the
uses of Radiophony.

It is to be noticed that one station after another is
giving heed to the request for silent periods. In time
even those of .us who have sets incapable of being
tuned for distant stations, when the nearby ones are
roaring in, will have a chance to play ‘‘Radio Golf.”’

If Station WGM continues to give the broadcasting
service which that station is now rendering, there is
reason to believe it will continue to be a class B
station. And how I do like to hear the announcements
from that Southern gentleman, whose voice is vibrant
with hospitality for the entire fraternity of listeners
in. Even in Canada the programs frdm this station in
Georgin are picked up and enjoyed. Did you ever stop
to think of the cost were you to listen to a voice over
the telephone wires for that distance? Let the stations
know of your appreciation of their efforts to please.
It will help them more than you think possible.

Don’t lose sight of National Radiec Werk, for many
new fans will be added to the rayks if each of us does
all he can to boost., You may think that beeause there
are so many now interested in Radio that little can be
done to increase the number. There are always a multi-
tude of skeptics who hesitate to accept any new thing
until they have tested the thing for themselves. . You will
come across some of these creatures, and when you do,
get them to listen in. g have proof enough to con-
vinco the strongest disbeliever. Provide it.

. X4

Another of the multiplying instances whero Radio is
made use of to supply a valuable service is to be found
in the recent announcement by the United IFruit Com-
pany. . Thiszcompany will give free medieal Radio serv-
ice. to.ships at sea from its hospitals in Central America
and from its ships. What this .will mean to many a
sufferer far out on the ocean is obvious. Many vessels
are without medical adviece, except as they may receive
it from some more fortunate source. Selfishness is sel-
dom to be found, at least unadulterated, in the spheres
of Radio’s influence. As time goes on, this medium
will receive a larger share of attention as 2 humani-
tarian instrument, :

One evening mot long ago Gordon Selfridge, Jr.,
talked from Station WJZ in the hopes that his father,
who is in England, would hear him, Think of the pos-
sibilities ahead of us when a voice from Europe may be
heard without difficulty by listeners in on this side tho
Atlantic. In case some eatastrophe befall a town in
a country through which your dearest friend is passing,
Le can dispel your fears for his safety in a manner im-
possible heretofore. A message in ccld type does not
earry tho eonviction that an oral dune brings. To hear
the voice that you knoiw so well coming through your
receiving set from thousands of miles away will make
you more than ever grateful to those who have labored
to bring this feat to pass.

Those of you who were go-fortunate as to hear the
wonderful concerts of tho New York Philharmonie
Orchestra, thanks to Station WEAT, upon the occasion
of their playing in the City College, will permit me to
express here the emphatic success of the venture. To
shut-ins it must have been 2 thrilling experience to
hear the strains of classical music from one of the
greatest orchestras in the world; to listen as Prof.
Palmer gave in delightful manner a resume of the lives
of the composers and an intelligent eritique of their
compositions on the orchestra’s program; and to feel
the sense of mearness to it all when thunderous ap-
plause followed each number. The cultural effect of
such concerts, in my estimation, is of considerable
importance to the progress of our society and should
prove. a. determining  factor in considering the con-
tinuance of broadeasting orchestral concerts,

The scientific achievement which has made possible
transmission of organ music, so that its reeeption is
entirely mnatural, should receive the unstinted praise
of thoso devotees of this great instrument. Through
the generous aid of Mayor Kohler, of Cleveland, Ohio,
many of us heard recently a concert given on the new

eity auditorium organ through Station WJAX and it-

was woll worth. listening to. The organ is in a class
by itself and not easy to broadeast. :

‘‘‘‘‘

RADIO INDI-GEST

Hatching Well Behaved Chickens
At o Radio show in Salt Lake City a ‘‘trained egg’’
was exhibited: Must have heen an important adjunet to
o perfect ‘“set.”’ -

1922 Nursery Rhymes
0ld King Cole was a merry old soul,
You’ll note that we say he ‘‘was.”’
They’re after his pipe, having taken his bowl,
Bat he still gets his Radio ‘‘buzz.”?

:\‘/K‘;\ I

(l"“\\"“'\l

Jack and Jill went up the hill
And put up their ‘‘antenny?’;
Now every night, with music bright,
They entertain the many.

Daniel Never Entered One! o
Santa Ana, Cal, has a ‘‘Radio Den.’” It is the busi-
ness home of a couple of foxy dealers.

Radio
Inland so deep all roaring waves are still;
So far at sea that dock lights long have died,
And there’s no sound of any train or mill; ‘
Across the mountains high and deserts wild,

Where arc lights flare, or candles softly glow;
Past harbors where ships lic with canvas furled;
From sunrise to the twilight’s afterglow, ’

Man’s puny voice is heard around the world.
—NEW YoRrK HERALD.

Quod Erat Demonstratum|

Jimmy—You take this wireless. receiver I just finished
making, and go down stairs in the cellar; hold it close
to your ear and listen.

Freddy—(after waiting in suspense for several mo-
nlllents in the cellar)—Aw--it’s a2 fake; I don’t hear &
thing. .

Jimmy—Good! That shows it’s workin? right, I

didn’t say anything yet.
The Medium

Invineible am I, no matter what folks say,

They may lie, just as they like; buf the truth will
have its way,

The Radio am I—and no matter where you are,

Your secret thoughts I will reveal, just as your spoken
are,

I am the secrot mossenger of Him who made the earth,

I rocord all your thoughts and words from the moment
of their birth,

But more than that, I’l tell you; just as sure as you
are born,

That sheep feed in the meadow, and cows get in the
corn;

_There is a man just now on earth,

‘Whose spirit’s had a second birth,
In earliest days of earth ho walked,
He whistled, .sang, he leaped and talked.

Who is. this man? Well, I don’t know
That you’ll believe. “Therefore I°11 go.
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RADIO DIGEST ILLUSTRATED ..

Effective Radio Frequency Amplification -
Part I—Advantages and Disadvantages of Amplifying Methods

By Laurence C. F. Horle, Research Engineer for

effectively amplifying Radio telephone

.and telegraph signals has been met by
methods for amplifying the telephone cur-
rents made available through the medium
.of.a~detector, either of the vacuum tube or
erystal type. This problem is a compara-
tively simple one since it involves the
mpantpulation of currents of comparatively
low frequencies, These currents, since
their frequencies are of the order of 50 to
5,000 cycles per second, are identical in

I-N THE past the need for means for

that with a highly effective amplifier of
the inductively coupled type several
cascade stages of tube-transformer
combinations are quite reliable and satls-
factory in operation, but that the addition
of one or more additional stages does not
make available Increased amplification,
but, on the other hand, the whole system
{a made unusable by the resultant noises,
usually of the form of “singing” or “howl-

ing.”
This “howling"” is usually due to inter-

voice currents. When amplification of the

energy of these higher frequencies is

accomplished in conjunction with volce
frequency asmplification a degree of am-
plification is made available that is quite
impossible of attainment by amplification
at a single frequency.

. P.-A, F. Scheme Donbly Effective:
- This scheme of amplification at two dif-

The Federal Telephone and Telegraph Company

and rectification by such detectors a4s crys-
tals and vacuum tubes, This comes about
through the fact that while the number of
cascade steps of amplification at any fre-
aquency ig quite definitely limited by the
*howling” which results from the use of
too many stages, it is quite possible to
amplify the unrectified Radio frequency
ocurrents twith several cascade steps of

ferent frequencies, namely, first, at the
Radio frequency as it exists before the
signal current is rectified by the detector,

fied by the detector, to amplify the voice
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their nature with telephone currents and
have been operated upon by the: same
methods and with the same types of equip-
ment as have been used in voice transmis-
sion in the very common wire telephony.
The problems met with in the design and
operation of such amplification equipment
are comparatively simple since the charac-
teristics of the commonly available ma-
terials at voice frequencies are well known
and the means for Investigation of the
incidental phenomena well established,
Disadvantages of A. F. Amplification
Low frequency amplification, notwith-
standing its comparative simplicity, has
Ats very definite limitations and disadvan-
tages. By its very nature it amplifies in-
terfering signals and noises as well as
those that are desired and, unless great
care is used ‘in the design and construc-
tion of the equipment, it introduces by
_its use {nterfering sounds that may make

actions in the amplifier that are quite in-
herent in tube-transformer combinations
and usually limits effective amplification
to two or at most three cascade stages.
Meane of Extending Amplification

It has therefore been necessary to devise
some other means for extending the de-
gree of amplification that may be secured
beyond that of the audio frequency or
voice frequency amplifier of ordinary Ra-
dio practice. 'The obvious means for se-
curing this increased amplification Is that
of the amplification of the signal enerzy
as it ‘exists in the antenna circuit. and
before it has been rectified by the detector.

As is well known, signal energy before
passing through the detector existe in the
form of currents having exceedingly+high
frequencies; in broadcast telephone recep-
tion, for instance, the frequency of these
currents is approximately 800,000 cycles
and hence many times the frequency of the
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the amplified signals less intelligible than
the unamplified and weaker signals.
. This latter difficulty has-been .satisfac-
torily overcome in- careful transformer
design and proper location of the constit-
uent partg of the amplifier relative {o one
~gnother, but not without a definite limita=
tion as to the degree of amplification that

may be secured by this method of ampli-

fication,
Experience has shown,

/
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- %Slip under any Binding Post—Like Washers"
“Tho Original and Best” at Your Dealer or Direct

Somerville Radio Laboratory

43 CORNHILL, BOSTON, MASS,

—

and second, at the volece frequencles as
they exist after rectification by the de-
tector, is doubly well suited to the charac-
teristics of the cascade amplifying scheme

action between the Radio frequency ame-
(Continued on page 12)

tube-transformer combinations, and then
after the signal currents have been recti- .

frequency currents without serlous inter-

b

Varie

= '5’( —4\?"' S
RADIO SUPPLIES STORES
Prompt Strvicen—giuliglclo(;ds—fﬁced Right
TELEPHONE MAINTENANCE CO.
20 S. Wells St. Franklin 3986
5265 W, Madisou, Awstin 7041, *1122E. 4Tb SL,
Leok for the TELMACO Sign

““ALL-AMERICAN"

Amplifying Transformers

Two years of successful use all over the
world guarantees permanent satisfaction.
Radio and Audio Frequency.

SEND FOR CIRCULARS

RAULAND MANUFACTURING CO.
35 South Dearborn Street Chicago

S
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THE BOOK for RADIO FANS

HE New Edition of the AMATEUR RADIO CALL BOOK is

the most complefe directory of amateur stations published to

::late—listing Amateur, Special Amateur and Telephone Broad-
casting Stations of the United States and Canada, also describes the
Construction and Operation of a Honeycomb Coil Set, Detector and
Two Stage Amplifier.

THE RADIO MAP

of the .Uni_te.d States and Canada, size 2x3 feet, supplies an indispen-
sabl.e requisite of every radio station. The nine radio districts, broad-
casting stations, standard time, areas, etc., etc., are clearly indicated.

Record Your DX Work

By pasting the map on heavy card board and using colored stick pins -
you can easily record your distant radio work. ’

At Your Dealer or Send Direct
'PRICE & sl $1.00

DEALERS WRITE FOR INFORMATION

RADIO DIRECTORY AND PUBLISHING CO. |
| 4R VESEYSTREEL, NEW YORK_’ N.Y. g ‘:
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ThisIs a Radio Christmas

- Serviceable Homemade Loose Coupler

Tuner Made of Parts
- Found in Home Shop

A good and serviceable loose coupler

~ may be made by the amateur at little cost.
and with ordinary tools. The necessary
parts are as follows: One piece of wood

WORKSHOP KINKS? '
EARN A DOLLAR—

e r—

HERE are many little kinks
worked out at home that would
aid your fellow Radio worker if
he only knew about them. There are
new hook-ups, new ways of making
parts and various unigque 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 details, includ-
ing stamped envelope so rejected copy
may be returned, The work must be
entirely original, not copiled.
RADIO KINKS DEPARTMENT,
RADIO DIGEST,
123 West Madison St., Chicago, IIL -

12 inches long and 43 inches wide; two
pieces 414 inches long and 4 inches wide
for the uprights of the primary coil; one

" picee 38 inches long and 2 inches wide for
the secondary slide rods; one piece 6
inches long and 4 inches wide for the
switch points of the primary and twe
pieces 23 inches in diameter.

The primary coll which is wound on
the cardboard covering of a common dry
cell is wound with No. 26 single cotton
covered soft copper wire. The piece B is
,grooved halfway in so as. to receive the

7 n primary tube, the plece C ls cut out as

WOODEN PARTS FOR COUPLER
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shown in the illustration so that it will
receive the other end of the primary tube.
In winding the primary .tube it is tapped
about 15 or 20m time, the ends being con-
nected to the switch points on the piece G.

The pieces E and F are the ends of the
secondary tube which is 2 inches in diam-
eter and 4 Inches long. Both are grooved
to receive the tube. If desired, the sec-
ondary, which is wound with No. 28 single
cotton covered copper wire, may be tapped
and brought out to the switch points on F.

L

. ~RJF. AMPLIFIC_ATION
o (Continued from page 11)
pliﬂcation and voice fregquency amplifica=-
tion system, so that as many stages of
volce frequency amplification may be used
‘" # as when no Radio frequency amplification
is used. The Radio frequency amplifier,
therefore, allows us to secure additional
amplification which may be used either
- qyith or without the well established meth-
- ods of voice frequency amplification.
Telephone Response Squared
Another and exceedingly important ad-
vantage arises from the fact that in the
use of a vacuum. tube as a detector, the
response in the telephones in the plate cir-
cuit for a given signal voltage applied to
the grid is not directly proportional to the
voltage applied to the grid, but on the
other hand, for grid voitages less than a
certain limiting value, no response may
result in the telephones, while for voltages
somewhat in excess of this “threshold
value” the response is more nearly pro-
portional to the square or some higher
power of this voltage. That is, if by Radio
frequency amplification between the an-
tenna circuit and the detector tube, the
voltage made available to the grid of the
detector tube is doubled, the telephone
response is not doubled, but is increased
to four or more times its original value,
. Thus not only ig it possible to secure
greater amplification without serious in-
stability and *“howling” through the use
of R. F. amplification, but by its means it
is possible to make avallable signals of
such insignificant intensity as would be
- . quite indistinguishable without it, and
' where signals of noticeable intensity are
availabie, to take advantage of the square
law of the detector by amplifying before
rectifying. -
. R. F. Limitations Modify Results
Thetre are, however, serious limitations
that occur in the use of Radlo frequency
amplification that make its application
somewhat less generally useful than it
might otherwise be. - The most serious
limitation comes about through the fact
that .the wave length range over which it
. may be depended upon to have reasonable
'y - efficiency is always seriously limited, re-
- . gardless of the method used to secure am-
* plification. It is found, for instance, that
if resistance coupling, Figure 1 is used, as
' is usually the case where a wide wave
_length range of amplification is desired,
the amplification at longer waves will al-
most invariably be better than the ampli-
fication at the extremely short waves and
-usually it will be found that the maximum
} - amplification will occur over a compara-
it tively narrow band of wave lengths.
) Transformer Type of Coupling Best
The reactance coupled type shown in
. Fipure 2 and the inductively coupled type
o of Figure 3 are subject to the same diffl-
i - culty but in a greater degree than in the
. .case of the resistance coupled type. These
. latter types give so much greater ampli-
fication per stage, however, than does the
- resistance coupled type that the narrower
c-wave length range is usually well justi-
:fled by the greater amplification which is
available.
The reactance coupled type can be cons=

3—
structed to have a somewhat broader wave
length range than has the usual transformer
coupled type, but the additional complica-
tion and certain irregularities in its action
have militated against its general use, so
that at this time the transformer coupled
type is finding widest use.

It is essential, however, in using high
frequency amplification that it be borne
in mind that it is essentially a device of
narrow wave length range and that whese
great amplification per stage is desired, a
sacrifice of range must, by the very nature
of the scheme, be countenanced.

High Amplifiention Instability

In addition to the limitation of wave
length range which is inherent with Radio
frequency amplification, there is an addi-
tional difficulty met with in this amplifi-
cation scheme, due to the instability which
invariably accompanies high amplifica-
tions. In this, Radio frequency amplifi-
cation differs not at all from audio fre-
quency amplification since both suffer
from instability when high amplification
per stage is obtained.

This instability results direetly from
the fact that where transformers of high
impedance, as compared with the tube im-
pedances, and low loss are used, the coup-

ling between successive stages of ampli-.

fication which is inherent in the inter-
elementary tube capacities becomes suffi-
ciently great to allow of the entire system
to generate. In the case of the A. F. trans-
former coupled amplifier, the system gen-
erates currents of audible frequencies and
we say that it “howls” or “sings.” In the
R, I, amplifier, however, when the system
generates, due to the tube couplings, the
frequency generated is usually of Radio
frequency and is, therefore, inaudible.
This generating state is quite fatal to the
amplification that may be secured from
the device and satisfactory’ means must
be provided whereby it can be avolded.:

Bditor’s Note.—In Part II io appcar nexi
week, Mr. Horle will tell the mcthods of
avoiding R, F. gencration, his cxperimental
results in testing the efficiency of wvarious
makes of transformers, and many other salient
points of interest.

Membership by Radio is an innovation
in the Seattle Chamber of Commerce mem-
bership campaign.

SPECIAL XMAS OFFER
To Readers of Radio Digest

The Peerless
Variable Condenser

Capacity .0005
$1.25 postpaid and fully guaranteed.
Large production and elimination of
jobbers’ and retailers’ profits make
this ridiculously low price possible,
Order direct from manufacturer itoday

 CONTINENTAL SPECIALTY CO.

| 5146-48 Carmen Avenue, CHICAGO, ILL.

In assembling the set, B fits on A on
the dotted lines marked B, and C fits on C
on the samo lettered dotted line and D on
its respective lettered lines. The part G
goes on either side as desired and is fast-
ened to the sides of B and C.

The secondary slides on rods that are
fixed to B and D, either by jointing or by
running them all the way through and
fastening with nuts. The rods run
through the secondary and through the
small holes bored in E and . The two
terminals of the secondary are carried
through a small hole and fastened to bind-
ing posts.on A, The two primary termi-
nals are brought to binding posts on G.—
Rowland Atwood, Edmonds, Washington.

It is reported that business is as good
on the submarine cables as when Radio
was not in use,

How to Make Simple
Honeycomb Mounting

An inexpensive honeycomb coil mount-
ing can be made as shown in the illustra-
tion, The mounting consists of three
small blocks 14 inch square and 1 inch
long and two small hinges about 1 inch
wide with a 3i-inch wing. One side of
each block is hollowed out to fit the coil
side and these are fastened to the coil with
a black tape tacked to the blocks. Two
of tho colls are made to swing by fasten-
ing the hinges fo the supporting blocks.
The hinges are attached to the panel.

ST

ARARLAL A

Positions of the coils are obtained by
swinging them on the hinges, using a
small stick to prevent body ecapacity ef-
fects.—Charles Smith, St. Joseph, Mo.

If you have aspirations to own a trans-
mitting set you must first learn to receive
code at the rate of ten words per minute
before a license will be granted to you.
An examination on theory is also given.

An inside aeridgl will not work very
well with a erystal detector.

Phantom Tuner

$19.75 will bring one of these marvolous J eensitive lnstruments to
your address. prepaid.  No aerial, ground. loop or radie frequency
used. All parta highest uualur Cutler uammer. Remler, Dubelier,
eto., mounted on genuine bakelite panel, lote instructions fur-
nished for wiring. No soldering neeessary ane music on atrip
of lamp cord one hour after set mrrives, Our Phantom gets over
distance and #a prastical using detector enly. “md Iamp cord in
auto top and tune in musioc while driving. ¢'ve done it often.
Send stamp for booklet and learn the Phantom story .

VESCO RADIO SHOP, Box D-704, Vacaville, Calif.

' 'MAKE THIS A RADIO CHRISTMAS

Radio Frequency Receiver
GREATEST |

SELES ];«_I,VITY
SENSITIVITY

of any Receiving Instrument yet made

Tune in the Station You Like Best

Write for Bulletin No. 119-W

:lfehera[ @e&phnne ant Telegraph Qtnmpany

BUFFALO, N. Y.
CHICAGO OFFICE: 805 STEGER BUILDING, CHICAGO, ILL. .

.
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Five Tube Radio and Audio Frequency Receiver

Panel Layout for Popular Cir cuit Descnbed November 18
By H, J Marx
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HE LURE of vacation and summer | relative to the date of continuation of the [ many of which are on the market. The | below furnish the location of the bat-

recreation with its decided attractions
for outdoor life was the cause of a
decided loss of interest in the fleld of
Radio. Immediately a host of joy-killers,
with an ‘“I-told-you-so”- expression, glee-
fully reminded the Radiophans that Radio-
telephony .was only a . fad which had
reached ita last stages and would soon
be buried in the past. In spite of the
enthusiasm of the old timers, the expected
return of its popularity was considerably
delayed until even the most faithful be-
gan to grow skeptical.
Now, however, this 1s all gone and past.

o

®o

Not only do we have with us the old host
of amateurs and dyed-in-the-wool-fans, but
a new army of Radio bugs have taken
possession of the country, The newcomers
naturally are taking up the simpler and
more easily operated circuits, while the
older fans are greedily searching for new
hook-ups more advanced and more eflicient
in operation and more flexible than ever
before. .

In the November 18th number of RADIO
DIGEST ILLUSTRATED, this circuit was
given together with a complete descrip-
tion and list of apparatus required.
Furthermore, it included a promise of a
second article giving a description of the

i

1L

282 STAGE AF.
panel lay-out in assembly of the instru-
ments. TUnfortunately, the demands for
the Flewelling and the Rheinartz circuits
tvere so insistent and numerous that the
continuation of this first article had to be
delayed. The popularity of the hook-up
of this type, however, was evinced in the

v

fact that "three telegrams, eight special-

delivery letters, and several hundred other
letters were sent in requesting information

o

=

;| variations may be required.

‘Jfactured instruments.

article and further details regarding the
circuit. Before going further, it will be
necessary to state that due to the haste
in which the drawings for the first article
were made, an error was discovered in

the diagram, the correction for which was’|
made on pagé 13 of the November 25th/
number, and ih addition another change’

has since been made. Both corrections
are shown on this page.
Circuit Absolutely Practical

Many of the letters requested informa-
tion as to the practicability of the, sef.
A statement might be made at this “time
that this circuit is not a mere guess-work
and pencil creation. On the contrary the
lay-out given on this page is taken from
assembled sets, one of which is completed
and a number of which are being made
by the author for various friends.

A few slight changes were made due
to the size of the panel permitting only
a limited number of instruments and also
because.one or two parts were not abso-
lutely essential. Both the ammeter and
milliameter with the switeh No. 21 were
omitted, while the series-parallel switch
No. 1 was omitted not only because of
lack of space, but also because it is a
simple matter to change the connections
from the outfdoor antenna to the loop
antenna when desired. In fact a small
neat double pole double throw knife switch
can be mounted on_ the wall where the lead-
in and ground connection are fastened
with the two loopr aerial terminals on the
opposite side of the switch, and the center

post connected to the two terminals on the.

cabinet. Thus either type of aerial can
be utilized by means of the knife switch,
It was found that the two variable con-
densers 11 and 12 could easily be omitted
without unfavorable re-action on the ef-
ficiency of the circuit. »
. Type of Apparatus Used

"As far as possible it is advisable to use
only the best type of instruments obtain-
able. . Unfortunately this is not always
possible. Then again, the difference at
times hardly warrants the recommenda-
tion of any particular makes. In laying
out the panel the maker is cautioned to
consider the dimensions in mounting de-
tails of the apparatus he is using, as slight
In the case

of variable condensers, only the shaft

3 3Jocation is given on account of the various

‘méufitings used by the -different manu-
While the size of
the holes along the edge of the panel for
the screws that fasten it to the wooden
cabinet, are given, these holes also may
have to be larger or smaller depending
on the size of the cabinet and the method
of mounting used. The combination type
of socket rheostat was used for the
mounting of the vaccum tubes. Off hand,

it would appear that these are mounted |

rather low, but it should not be over-
looked that sufficient room had to be
provided to permit the insertion and ex-
traction of the tubes.
Description of Parts Used

. Condenser No. 4 has 43 plates and does
not require a vernier, Condenser No. 7,
however, is a 23-plate variable with vernier
10 permit more -accurate tuning of the

secondary circuit. The series-parallel
switches can be any of the standard types,

variocoupler should be preferably of the
highest grade such as the molded bakelite
kind, In regard to the anti-capacity
switch, this should be of the single row,

six spring type, of which there are only

one or .two makes on the market, Care
should be taken in the selection of proper

.and eflicient Radio frequency transformers.

Similarly the audio frequency transform-
ers require careful consideration, although
many more of these will be found on the
market. The jacks require no special de-
scription, as a number of good ones are
easily obtainable.

T.ocation ©f Apparatus on the Panel

The two variable condensers, 4 and 7,
are on the top of the left end of the panel.
The coarse and fine adjustment tap
switches of the primary of the wvario-
coupler, are immediately below. The two
serjes-parallel switches, 2 and 3. are be-
low the tap switch locations. The vario-
coupler is located between these. The an-
tenna and ground connections are indicated
by the two 35-inch holes on the bottom
along beside the lower end of the series-
parallel switches,

Instead of binding posts, the small jack
type connections, in which an ordinary
telephone cord tip is simply plugged in,
are used. This facilitates easy connec-
tions and avoids the troublesome binding
post problem with their usual unsightly
appearance.

The five sets of seven circles running
along the top of the panel on the right are
the peek holes for observation of the tube
lighting. The sets of three holes directly
underneath are for the mounting of the
socket rheostat combination,

~ Mounting Anti Capacity Switches

The three rectangular slots are for the
‘anti capacity . switches, 8, 9 and 10. A
hole is required above and below this
slot for fastening each switch to the panel.
It is advisable, however, to drill these
holes with the switches in place.

One hole on the right side of these
three rectangular slots is for the mount-
ing of the potentiometer. The six holes

POWER SPEAXKER FOR SALE
FOR SALE-—Western Electric loud
speaker, $125.00. J. H. Homrighous, 1029
‘Wenonah Ave., phone Oak Park 46380, Oak
Park, Ili.

HOORUPS FURNISHED o
Free help when you are in trouble or
any hookup furnished. Description of
vour troubles brings personal letter. First
grade commercial since 1913.
Chas. Middleton, Westville, Ind.

tery connections, although seven are in-
dicated in the original diagram. The
negative poles of the plate batteries were
connected together to a common negative
terminal, thus eliminating one Jack. The
jack used is similar to that described for
the antenna and ground connection. The
three holes to the right-and in line with
these are for the three jacks, 18, 19, and
20, controlling the detector tube and the
tubes for the audio freguency amplifica-
tion stages.
Cabinet and Panel Detalls

The panel dimensions as shown are 10
inches by 22 inches and should be of
either formica or bakelite, one-quarter

(Continued on page 14)

Government Radio Storage Batteries

Absolutely new Slgnal Corps Aeroplane batterfes, Edison
3-cell, type BB-4, $4.50; Willn.r(l 4-cell, type SYR-13,
$4.25; Willard 2-volt, 40 H, for WD-11 tubes, $1.75;
6 vlolts Edlson, $7.75; Edlson “B” battery elements, %
each, v

Flewelling 006 Condensers

Ruby mica; Dakelite mounted, with binding posts, 6ot
of t}xme. $2.00.

Flewelling Variable Grid Leaks

Clear up 'muslc and increase elgnal strength of any
circuit, 7

Remartz New Spiderweb Coils
Green silk wire, Bakelite form, $1,95.
New Lamp Socket Antenna

Far better than condensers, Use on light or phone wires,
Complete, $2.90,

Vernier for Variable Condensers
Fits any condanser. No extra space, 95¢.

High Power Amplifying Transformers

Louder slgnals, cannot burm out, $2.95,
Quality Radio Shop, Richmond, Indlana,

Atwater Kent

Coupled Circuit Tuner, mtd.. .$14.00°
Detector—2-stage ampl........ 1650
Detector~~1-stage ampl........ 13.00
Detector Unit ....co0ve0erseee 450
Two-stage Amplifierse.s...... 14.00
WD 11 Socket.l.'lO..ll’.l‘l 90

Place orders now for immediate delwery
Mail Orders Shipped Promptly

J. C. KRAMER COMPANY

4713 SHERIDAN ROAD

- CHICAGO, ILL.

YOU SAVE MONEY

with our new discount sheet

STANDARD RADIO EQUIPMENT
Plenty of Tubes

HUDSON-ROSS

123 W. Madison Street

CHICAGO
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‘VANTENNA

- VARIABLE
CONDﬁ;SER :

HOOK-UP HAVING SELECTIVE QUALITIES '

GRID LEAK

A

VARIOCOURLER  HONEYCOMB COILS

DETECTOR
VACUUM
TUBE

-

RHEQ
] FILAMENT BATT ...H.
C POTENTIOMETER PHONE] | ONES
COND,
_U#VARIABLE
1= CONDENSER TR
PLATE BATTERY.

-

_1 Grounb.

RD-66

type. It has peculiar selective quali-

tles which make it especially desir-
_able for the amateur who has considerable
trouble +with interference. The fixed,
tapped winding of the variocoupler is used
for both the antenna and grid circuits,
while the rotor is connected to a honey-
comb coil and tuned by means of a vari-
able condenser. Regeneration is accom-
plished by means of another honeycomb

THIS hook.un is of the regeherative

coil which is inductively coupled to the
first one. The values of the honeycomb
coil should be 25 turns for the first one
and about 50 turns for the one in the plate
circuit. The grid leak-condenser combina-
tion employs values of about 1 megohm
and .00025 mfd. A detector vacuum tube
is used, the filament of which is controlled
by rheostat. Twenty to 30 volts are used
in the plate circuit. A .001 mfd. phone
condenser is connected as shown. A 200-

The Reader’s View

Flewelling' Is Armstrong “¥Flivver”

Careful study of the Flewelling “super”
circuit shows it to be nothing more than
a modified form of Armstrong’s “flivver”
embodying the latier's principle of nega-
tive resistance. Flewelling certainly de-
serves credit for a bit of originality in
simplifying a difficult circuit, but it strikes
me that too much claim has been made
about a new method of obtaining super-
regeneration, The regeneration obtained

by meang of the “condenser bank” cannot

i FIVE TUBE RECEIVER

-r-and insertion and.removal of tubes.

- |_ghetti.

-i.as possible.

possibly compare with the tremendous

"+ amplification of Armstrong’s circulit.

Comparing the original sketch by Major
- Armstrong with the “new” circuit, Flewell-

- ing substitutes & variable resistance leak
*“and .condenser for the “C” battery, and
" another leak and condenser to take the:
‘-place of Armstrong’s large inductance:
" coils,

Otherwise both diagrams are es-
t'gentially the same. However, my hat 1s
!.off to- Flewelling for 2 good simple “super”

i oircuitl—B. F. Morroy, New York City.

: (Continued from page 18)
1 inch-thick.. The-itransformers are mounted

.i-on 'the basd of the cabinet. The cabinet

+ used by the author is of solid mahogany

enough for accessibility of. construction
It
.desired, the battery connections can be

“rrmade on the rear of the cabinet. All

-wiring is made up of number 14, tinned
“avire covered with black, Grade A spa-
The connections should be care-
{2fully soldered and all leads kept as short
Careful attention should be
‘paid to avold a confusing mass of twisted
aviring so that the circuit can be checked

-t through easily In case of necessity in veri-
. Ifying proper connections.” It will be found
- l-necessary to re-check all connections after

~the set is completed, as the complex char-

"« |.:acter of the wiring allows plenty of possi-

“1'bilities for ommissions and errors

PR
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in
.connections. Care should be taken to avold
proximity of wires which would increase
-the possibility of short circiit,

The simplicity of tHe circuit eliminates
any- probability of doubt as to operation,
.and. for this reason it will be found that
-unsatisfactory operation is undoubtedly
-due to wrong connections, poor apparatus,
or some source of trouble outside the
“hook-up,

The trend of the times is shown in the
- naming of one of New York's streets “Ra-
dlo Drive.”

E»with a removable back and iIs capacious

Interference from City Lines

The other morning while listening-in on
WLAG there was a considerable noise
as if some “ham’” had tied down his Ford
coil key which I was unable to tune
out. In the meantime the lady of the
house wished to dust the parlor fixtures
and it was up to me to remove them.
Before replacing the lamps I turned on
the switch for some reason or other and
as T screwed the lamp in I heard an awful
seratching noise coming from the Mag-
navox. That gave me an idea. Perhaps
the interference was due to the city cur-
rent. I hurried to the main switch and
pulled it out and immediately =2all the
noise ceased and the music came in very
clearly.~F. W. Lovgren, Virginia, Minn.

On election night in New York the Radio
receiving board of the McAlpine hotel was
‘the central for receiving returns.

partment, there. tabulated and forwarded
to. the printing department. From there
printed bulletins were distributed to the
guests by the bellboys.

SAVE MONEY

VARIABLE CONDENSERS
Direct from Manufacturers

Take the middleman’s profit and sclling
costs for yourself. We scll you direct.
These extremely accurate instruments
made by experienced condenser people are
minus _the decorative frills that add to
cost. Price reduced to rack bottom with-
out sacrificing quality in the least. Satis-
faction or your money back, Write today
for very interesting circular.

I

PRICES
21 Plate

$2.55

43 Plate

. $2.95

i th
v -.}v», Complets _with
LA Mounting Screws

Your Orderv Filled by Return Mail

No stamps, cheeks or money orders needed, Pay-~
postmnn.m ‘Bend tho order TODAY, enclosing &
trro-cent stamps to cover cost of mealling, and
recolve your condenser in a day or two. .

Manufacturers’ Radio Association

91 East Kinney Street, NEWARK, N. J.

s
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" ATTENTION!

| PERMANENT

ceiving set by expert Radio engineers.

PERMANENT

“THIS IS-A RADIO XMAS”

See the Radio sensation of the world at the

RADIO FANS

RADIO FAIR

the Radio buying center of the United States

If your dealer does not sell the Radio apparatus you have heard about, why not
-} wvisit the Radio Fair where the leading representative Radio manufacturers have
- their exhibits on display and where you can have a demonstration of any re-

FAIR OPEN UNTIL MAY 80, 1023

Nearly 100 standard Radio manufacturers exhibit at the

RADIO FAIR

{Hotel Imperial, Red Room, Broadway and 32d Street, NEW YORK: CITY

The fig-| R
ures were rushed to the -accounting “e-}.

ohm potentiometer controls the grid poten-
tial and is of additional assistance in tfun-
ing selectivity. The multiplicity of con-
trols makes the circuit somewhat dificult
to operate at the start.

Dip -Varnish on Coils
Removed Centrifugally

‘When honeycomb coils were first man-
ufactured for Radio work, they “were
dipped 'in an insulating varnish to hold
the turns together securely without the
possibility of damaging them from hand-
ling and to protect the insulation on the
wire. o

It was known, however, that energy
losses occurred in the varnish, as it acts
as an - imperfect dielectric- between tha
turns. Therefore, if the varnish could be
removed, except for a thin film, from:.the
interior of the coils, the capacity and
high-frequency resistance would ba re-
duced. o

Of a number of tests to accomplish this
result, the last was the simplest, most
effective and most economical. The coils
were dipped and then put upon a revolv-
ing shaft. Centrifugal force threw off the
excess varnish and dried them so that the
time required for baking was greatly re-
duced. ’

Honeycomb coils are all -treated in tlis
manner now, with the result that: they
are much more efficient electrically than
before the centrifugal method was
adopted.

Less efficient broadeasting stations have
poor modulation. The volce and music is
not clear. This can be eliminated by the

transmitting statlon.

FREE

fittings.
Set absolutely FREE,
$1.75 B Battery.

workmanship,

PRICE

Complete
The Radio

$35 FosRadie

$6.60 Wessco Variometer,
guaranteed .o eter, mm.’fit.ﬂt:?l.lﬁs 3.25
$5.00 Acme 3.40
V0!

srasene

Transformer..
X ..

.
Viesnsasnn

.60 A Batiery, 80 amp.. 6
L50 A 'Battery, 60 amp.,
00 Rheostat 8

$5.00 23-pl, Varinbio Contdenser, ..o, ..
$§5.50 43-pl. Varlable Condenscr........
$4iso Varicmeter, guaranteed high qual-

centtens srerscsccsssovevace

546%55." Variocoupler, guaranteed high
Unassombled Varlocoupler, complsta...
Unassembled Variometer, complete..ee. . I
Insulators ,....: cescscensonensed
i
e Bus Bar, tinned, ft.
750 SotKels suiiiiivsrances cesvess. |
$3.00 BATTERY, 22_;/ V. VARIABLE, -~
HIGHEST QUALITY GUARANTEED,
LARGE SIZE ...sccecversacssnasese
$1.75 B Battery, 22V; V. variable, high-
est quality guar,, small sl20.....00040
3.plate Vernier Variable Condenser....
Guaranteed- Genuine Bakelite Panglg—
7x10, $1.25; 7x18, $1.85; .9x10,. $1.45:
5x5, 47¢: 6x8, 95¢; -6x12, $1.25; 7x9,
$1.157 12x14, $3; 7X24, .cccncsecesese
500 Mica Cendensers..... coes
$1,00 Al Moulded V. T. Sotkets
$1.50 MICROSTATS
Spaghstti, per

Veeonsnaas

cane ras

[Yys
XLy
ssesssscccsassense

fengt
$2.00 Chelton Lightning ArresterS......
$8.00  Moulded Variocoupler,. highost

auallty .
ssiso Moulded Variometer, highest qual-
1s, quaranteed insaintion, 7x10, 7503
i 1 00; 60, 7003 7x0, 7003 7X18:

$0.35; 6xI12 ..
$18.00 Belclear

EEXTXE TR T

Loud Speaker,.eesaeee

W. I. SUPPLY AND nmcm CORPORATION
18 MURRAY STREET, New York

© Blocks Sounth of Chambers, between Broadway and Church St.

We Are Giving Away Theée.
.~ Beautiful Crystal Sets
HAVE YOU RECEIVED YOURS?

Yo’ forget Christmas is coming and this makes an excellent gift

This set will receive everything, broadcasted within a 25-mile radius
of your home. Highly polished mahogany case with nickel-plated

Buy $20.00 worth of Radio supplies and receive this beautiful Crystal

With.each purchase of $10.00 or more we are giving free of charge a

Do you need Radio Supplies? Our prices speak louder than words.

All Merchandise offered is Standard, Guaranteed, and is of perfect
Mail orders must include postage.
Orders with Orders—Checks not accepted.

“Better ThanThe Beat”

AERIA

TERMS-—Money

- INCLUDING
¢ PHONES,

TUBES,
AERIAL
t
deGood
na Nignt BATTERIES

and
SB&,Brandm PHONES. svevessssssnsnes
$15.00 anmSTRONG CIRCUIT RE.
. IVING SET cesesessats

sevsesanss 00
ECHARGER DE LUXE. Ty

ees 1325
o 235

cemeer 1B
110
94

.50 Thordarson Vernier Rheostat.,....
$5.50 Fort Wood Tuning Coll....cvrvee 3¢
$3.00 Knockdown 2-slide Tun. Coils.... §30
4.In. Composition. Rod Flbre Tube..... 45
8%-in. Composition Red Fibre Tube.... .42
3-in. Composition Red Fibro Tubo..... 39
Johns-Banville Blk. Com. Tubes, 4-In...
Johns-Manvilie BIk, Com. Tubes, 3-in..
$1,75 Crystal Dete

Fesencsecnessssans

“1°$19.50 ~ WESTINGHOUSE _ BATTERY

R
: -~ CHARGERS for A & B Batterles.... 1600
$5.00 Murdock Phones... 8.55
Z0¢ Open Circuit Jack...
85¢ Closed Clrcult,, ...
?(I.Og 2 Clreult JacK.ceocicnsenssenvnen
nobs cessemssadsssntee
125 ft Phosphor Bronze
402‘1?(“% Mélro o B s esrereesesse o
,‘b!h%nnt Wire . .20 per cent discount off l.lisé
OtOFS  v..cescesesanancsscossncasncsns
3.00 Radio Frequency Transformess...
1.00 Bethlehem Radiophons Piugesesse
75c Battery Hydrometer sosenssnet
$1.65 Improved Potentlometers..
Knife Switch, 8. P. 8. T
K nife Switch, S. P. D.
Knifs Switeh, D. P. D, T...
$6.50 Wessco Audla Transformers, highe
ost cunlity, guaranteed,. . vesessenen
0.75 Waestinghouse Storage BatterY....
00 focounler

XYY XYs

5. Shamrotk Var
BLACK FIBER LOUD SPEAKER.....
$8.00 Droyfuss Phones......civvsncnas
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RADIO DIGEST

FLLUSTRATED -

This Is a.Radio Christmas : . \
R — "‘M S . . . .
' R Ry . ) vt L
Questionsand--Answers
Coil Data Pry Cell or WD-11 Tabe signals on a loop antenna equal those from j Radio frequency will maintain the signals

(1159), FL, Englewood, N. J.

As a subscriber of your weekly paper I
am contemplating building panel units for
my receiving set. The information de-
gired is as follows: .

I want to use a variocoupler having a
tickler rotor rotating on opposite end from
secondary rotor. What I am in doubt
about is the length of the main c¢oil, num-
ber of turns, and the position of the rotors,
number of turns of wire and direction of
wire on same. The tuning unit I want
to build §s the same as is used in hook-up
on page 14 of the September 2nd issue,
lJower dJdiagram, using panel units, but
using three stages of audio frequency.
Would this give the best results for short
wave reception? Xindly give correct
hook-up.

A.—The coil in question should be eight
inches in length, having fifty turns on the
primary, forty turns on the secondary
and thirty on tickler., Direction of wire

(1566) WZ, New York City

As you know,
arouced over the dry cell tube. I
thinking of constructing such a set. 'Will {to make signals from o loop as strong as I

I am

much interest has been | maining as at present

on loop antenna equal with those of ordi-
nary aerial.

Frankly speaking, Radio frequency does
not afford as good results as audio fre- ’

an ordinary aerial, the rest of my set re-

3. If it would take many steps of Radio

quency. .
Imposing a positive current on the grid

would very materially weaken signals.
Variable condenser in circuit in question

will help and should be .0006 mfd. Experi-

mentation will prove besat ‘position.

Any standard Radio frequenoy trans.
former will be satisfactory..

QRM is an abbreviation for the question,
“Are you being Interfered with?"

+ ]

40T045V.

B. T Myers Tubes, Loop Aeria}

(1212), JLB, Oakland, Calif.
Referring to page 13, August 19th issue,

ghowing hook-up for honeycomb coil cir-
cuit using two stages Radio-frequency, deé-
tector, and two stages of audio frequency.-

Please advise the best type of Radio

- a power amplifier?

18 immaterial as a half turn of roters will 1S GRID. frequency transformers to use and if
give the opposite direction. {SPLATE ANY GOOO Myers tubes will work satisfactorily?
The circuit you contemplate will give : + PR [QEA.IG5E] Maxe Also, could a loop be used with this cir-

very good results i1f properly executed. .

For diagram see page thirteen of both the
July Ist and August 19th issues, adding
gn iaagitiona). step of audio frequency if
esired.

Loud Speaker Reception
1209) HJR, Rice Lake, Wis.

We have a “Tresco” tuner and two-step
audio frequency amplifier. We also use a
Magnavox, but find that the distant sta-
tions do not come in sirong enough for
use in our auditorium, so we plan to add
further amplification. Would you advise
adding more audio frequency amplifica-
tion, or would it be better to add a Ra-
dio frequency ambplifier? How about use
of power tubes in an additional step?

If power tubes were used would it be
possible to light the filaments from =2
6-volt Dbattery? Would anything be
pained by using two tubes in parallel as
Can you give me a
diagram of the Magnavox power ampli-
fier and speclfications as to tubes and
transformers to use?

A —With reference to amplification
for receiving apparatus to be used in
auditorium, 2 power amplifier -would
probably be best. In this case it would| (1106)
be practical to light filament with six- 1.
volt battery as suggested. More volume| Radio frequency amplification.
could be sccured by using two tubes in| have two steps of audio.)
parallel. The circuit for the Magnavox 2.
power amplifier is patented.

2214 volts enough on plate circuit?

with him.
me hear from you.
as a WD-11.

volts on the plate.
manufactured set, made in your city.

miles.

beled Q.-+1686.

~ QRM B
OCB, Toronto, Canada.

-

you very kindly send me a hoolk-up of a
dry . cell tube set using a variocoupler,
condenser across secondary, dry cell tube,
and also giving markings for positive and
negative of the A and B dry batteries. Is

Will you please send me the name and}-
address of the young man Yyou have ple-
tured on page 16 of issue of November
ilth, 1922, at the extreme left of the page
on bottom? I would like {o communicate
If you have any interesting
comments on the dry cell sets, please let

A.—The dry cell tube shown is known
It requires ordinarily 40
The picture is of 2

Using regeneration, tuned grid, tuned
plate, with one WD-11 tube, I have suc-
ceeded in bringing in phone for over 1,000

Diagram and explanation of tube con-
nections is shown herewith by Figure la~-

How to hook up one or two stages of
(1 already

How many steps of Radlo frequency
amplification would it take to make the

4,

P

Don’t Waste Money, Time and
Patience on Cheap, Improperly,
Designed Radio Parts

Tnsist on getting NEW YORK COIL COMPANY’S
Products which insure entire satisfaction.. Honestly
| priced, scientifically constructed and engineered to de-
liver the maximum results.

Each of the following articles are “thoroughbreds.” It will
surely pay you to accept no substitutes. If not available at your

r dealer, we will ship direct upon receipt of below prices:

Standard 90 degree Varios

éo.upler cesscsanee -:q coee o:o:o$4-00
Mounted Coupler «veeveveee.. 800

Our Variometers are full size
precision instruments, the
standard by which others are
iudged ......‘.....l..I....' 4{.%

Our Radio Frequency Transe

formers really give the ree
sults claimed by other makes 4.00

Our Variable Condensers are better
in material, workmanship and de.
sign. They bring in the far stations..
Wonderful value at following prices

3 Plate Vernier.....ceeeee...3125
1L Plate ccovevevecacssvasseas 150
23 Plate cvveeccsasacosnanesss 200
43 Plate coeeececcccoccsonncns

AUDIO FREQUEI}TGY
TRANSFORMERS—Choice of
leading manufacturers and radio
engineers. Guaranteed to_give
high magnification, less- distor-

ency. No howling. Price $4.00.

Get literdture on the New York Entertain-a-Phone-Receiving
Set, consisting of Tuner, Detector and two stages of Amplificae
tion, priced at $50.00 complete, is the greatest value evgr
offered in Radio.

NEW YORK COIL COMPANY
338 Pearl Street NEW YORK CITY, N. Y.

tion and better all round efficis-

3.00 : .

detector.

To Yearly Subscribers Only

Lirnited Number of

BOUND VOLUME T

RADIO DIGEST

July 15—October 7, 1922

Now Ready for Delivery. Parcel
Post Prepaid, Only........... $2.00 i

Qn account of the limited supBly, the sale of these bound volumes No, 2 i$ Imited strictly - ;
igest who have subiscribed for a year. -

TO NEW SUBSCRIBERS

One year subscription to Radio Digest and - |
hoth bound volumes 1 and2........... $7000

By subscrib{ w for one year ta the Radle Di -get hoth BOUND VOLUMES.
1 ﬂﬁ'f) sz. 26 :Er:!?ers. with oge year’s suhscﬁpﬁd:xg?;tr‘%g

or either volume 1 or 2, FREE with a
year’s subscription to Radio Digest. .,

ALl ORDERS MUST BE SENT DIRECT—No orders on this offer will e accepted,
through subscription agencies, news dealers or other sources. Check, money or express -

to those readers of the Radio

am getting now with a detector and two
can be used successfully on the new stages
of Radio frequency? It would seem that
they would be cheaper to operate on ac-
count of them being capable of being op-
erated on a dry battery.
In the hook-up, vou will notice that
the line from the bottom of the secondary
coil crosses the lead from the negative
terminal of the fllament battery.
poses a negative current on the grid. What
would be the effect of imposing a positive
current on the grid?
On page 14 of your issue of July 29th
you show a panel unit (S.10) for one stage
of Radio freauency, but I cannot figure out
how to hook it up between my tuner and
Should there not be a variable
condenser on either the primary or sec-
ondary clrcuit of the transformer? If so,
what capacity would you suggest?

6. What make of Radio frequency
transformer would you recommend?

7.. What is meant by QRM (see page
12 of your issue of August 12th),
. A—Page thirteen of August 19th Issue
steps of audio frequency, would it not be
wise to wait and see if the peanut tube
RADIO DIGEST affords a diagram of wir-
ing for RHadio and audio frequenecy. with
honeycomb coil circuit. Two stages of.

That im-

orders (no stamps) must accompany all

Supply
Limited—
Better

|
H . : INnme veoesmassrenesons Getubettsant st RO IR R IR R IR RS l"
a, ’ v !Addms sasesasssresssvavsesnasans sessstsastescascstassereas [
B CHte. e irernrrcnnencnasnnaecnsans State....ueernns cesnses

'I
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PUBLISHER, RADIO DIGEST ILLUSTRATED,

have already subscribed to the Radlo Dl%_c
ploase: regerve me ong_bound volumo Number:Two for whick I

cuit? Are two A batteries necessary?
A—Any standard Radio
transformer will be suitable for the -cir-
cuit named. Myers® tubes are satisfac-
tory. One A battery is sufficient, although
the use of two will reduce much howling.
A loop aerial can be used, although speak-
ing from a personal viewpoint, the out-
door antenna would have the preference.

Hang Aerials Taut

In many ecases stray capacity in the

more attention to the antenna lead-in.
If the wire passes close to a building or
other structure the lead-in should be held
taut to prevent swaying, When the wire
is allowed to hang loose the ever-changing
distance between it and the building pro-
duces the effect of a constantly changing
variable condenser.

THE ONLY KNOB and DIAL

I\  WITHOUT A SET SCREW
: ASK YOUR DEALER -
. 4in, $1.50 3 in, $1.00
'TAIT KNOB & DIAL CO,, Inc,

e East 42nd Street

!
i
;e

0

13 Numbers

$5.00

TEAR HERE—MAIL

R S (N N, A A SR

COUPON

123- West Madison St., Chicago, ilinsls,
est” for one

I I am enclosing check—3L. O. for Two Dollars. NLE
¥ Please regerve mo Bound Volume Number- Ono ‘and also Num- K

ber Two and onc year’s subseription [} {
] glv{imated. for which I am cuclosing check—2L O for Seven-
ollara, -

-—n-\—u---n——--n-!n-nn-ﬁ

frequency .

NEW YORK CITY }°

year: g

receiving set may be reduced by paying.

Tadlo Digest. B~
N
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Louise Homer, the famous American dramat=

ic contralto, has been ‘heard in several operas

broadcasted by Station KYW. One of her

favorite roles is that of Azucena in “Il Trova-

tore.” The photo shows her costumed for
.this role

At the left is Walter C Evans, KYW cngineer, seated in the audience

at the Auditorium Theater, Chicago, controlling the pick-up micro-

phones connected by wire direct to_ Station KYW. Upper right

corner of page shows ene of the two sixty-foot stecl towers atop the
Edison Building which support the famous station’s antenna

Double pick-up microphone circuit
used on the stage of the Auditorium
Theater just ip front of the foot-
lights. - The voices of opera stars
singing solos - are emphasized by
theso microphones. Similar micro-
phones are used in the orchestra pit
and other acoustical strategic points _

- i : } : g ?é Ina Bourskaya as the
Ermest Kline and W. W. Rogers 3 ‘ S - shepherd, Lehl, in “The
operating the big controt panel for b : : ; : S Snow Maiden” (S_negou-
Station KYW, Westinghouse Com- ¥ A B ; e rotchka). Radiophans
pany. By their skilful adjustment : R . have heard Miss Bour-
of the many delicate parts, Radio : . skaya twice in this rol
opera is modulated perfectly, as
will be testified by thousands of
Radiophans

T e
2 %’%
R AR
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