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- ASKS FEDERAL QUIZ

FAIR SEX BROADCASTS ENTERTAINMENT
FOR FANS OF NORTH, SOUTH AND EAST

LATEST DEVICE

TO UNEARTH TRUSTS

e

WHITE WANTS ACTION BY

S TRADE BOARD

Would Have Contracts, Patent Ownerships
Brought Under Spot Light
of Commission.

By L. M. Lamm

- WASHINGTON,.—Representative White of ;i
Maine has introduced a resolution in the r
o

' House calling for an investigation by the
Trederal Trade Commission of Radio activities.
Mr, White states that he believes that there
B will'be no opposition to the resolution in the
*committee and he is of the opinior that it can
be passed at the present session-of Congress.
The regolution, which has been referred to the
House committee on Merchant Marine and
Fisheries, is as follows:

“Resolved: That the Federal Trade Com-
migsion be, and it is hereby, requested to in-
vestigate and to report to the House of Repre-
sentatives at the convening of the Sixty-
Bighth Congress or as soon thereafter as
priacticable, the facts relating to:

'“‘(A) The ownership of patents covering
Radlo apparatus used in interstate and foreign
5 _commerce and to all assignments or other
73 contracts concerning such patents;

: © "YB) Contracts, leases or agreements in
whatsoever form the same may be, the pur-
pose, tendency, or effect of which is to control
or »restr]ct the manufacture, sale, resale, or
ggg wiéhin the '";United States of such Radio:m#

aratus, or to cont : rice
th?r'eof; rol or fix the price

*4(C) Contracts, leases or agreements
whatsoever form the same maygbo, the puirl:-l

E;._ ; (Continued on page 2).
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Below is Mme. Jacquet,
distinguished - Parisian
harpist. She is often
heard on CKAC, La
Presse, there. The fa-
mous Erard h she
plays was given her as
a prize when she was
sixteen years old

T

Mary Brumby, head of the Mandolin club, Agnes
Scott College becatur, Ga., led her fair troubadors
at WSIi, the Atlanta Journal, recently

"ON DISTORTION

“Glow-Discharge” Microphone
- Declared One of Most Im-
portant Radio Feats

Reproduces Near Petfect
* | Westinghouse Plans Installation of

Thomas Invention in All
Four Plants

¢¢glow-discharge’’ microphone, said to be al-
most perfect in its reproduction of musieal
and voice sounds, has just been announced as
perfected by Dr. Phillips Thomas, research en-
gineer with the Westinghouso Electric com-
pany of this city. The perfecting of the
Jmicrophone, which has been used in trials for
the past several months at Station KDEKA
here, is claimed to be one of the most impor-
tant developments in Radio since broadcasting
the voice became popular, inasmueh as it will
eliminate virtually all distortion in broadecast-
(Continued on page 2)

i P RS AR

At our right is Ethel
Payne, charming

oung soloist often
{eaxd on the air at
that most famous of
all international sta-
tions, WOR, L. Bam-
berger and Company,

Newark, N. J.

BETTER CONCERTS,
CUT PLANTS—FANS

“We Pay for Programs,” Listen-
ers-in Decide—Irritated at
Station Interferences

Hawaii Hears WHAZ,
Distance 5,500 Miles

Rensselaer Polytechnic Institute’s’
Station Claims World’s Record

TROY, N. Y.—According to letters re-

USIC

SPELLS FINIS'

E. PITTSBURGH, PA—A diaphragmless

NEW YORK.—Better programs and
fewer broadcasting stations were the de-
mands voleed by thousands of Radio-
phans in all parts of the country in
answer to aeguestionnaire recently sent
out by the National Radio Chamber of
Commerce, it has been announced by that
organization. The questionnaire was de-

signed to learn what improvements are

necessary to further extend the industry.
it was stated that listeners in are he-
coming more and more impatient with
the interference between stations. The
novelty having gone from Radio, patrons
now are demanding first-class service in
every respect, especially since it is be-
coming recognized that they themselves
are paying for programs in one way or
another, ‘

ceived by the Rensselaer Polytechnic In-
stitute’s Radio broadcasting station,
WHAZ, a new world's record has heen es-
tablished for Radiophone reception of
concert programs, Three different com-
munities in Hawaii, with Radio receiving
stations, have been reported by letters
stating that a clear reception of both
music and speech had been established at
an approximate distance of 5,500 miles.
This station is the largest broadcasting
station of any educational institution in
the country, and in the amateur transat-
lantic tests in December, Troy was heard
both in England and France. The mail
reports have just come in from Hilo, Wali-
luku and Haiku in the Hawaiian Islands,]
the writer in each ehumerating program
numbers and messages which were heard.
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RADIO DIGEST ILLUSTRATED

PERFECT MICROPHONE

(Continued from page 1)
ing formerly ecaused by mechanieal resa-
nanee of every diaphragm microphone
transmitter. 1t fills a need which has long
bheen felt at every broadeasting stationm,
and beeause of its obvious advantages over
every other microphone now in use, includ-
ing the condenser microphone, the Westing-
house company has announced plans for in-
stalling the new device at all of its plants
which are RKDKA, WJZ, WBZ, and KYW,
Other stations are also considering the use
of the device,

Research Work a Classic

The development of the new microphone
required much research and many unsuc-
cessful attempts with other styles of
transmitters. This work by Dr. Thomas
is classic in the realm of sclentific re-
search and will go down in the annals of
electrical history.

Briefly, the carbon granule microphone,
such as in use on practically every wire
telephone, was discarded becanse of . the
packing of the granules and the distortion
created from this. Secondly, a moving coil

. or “electrodynamic’” transmitter was con-
structed. However, it was found that the

resonance frequency, that is, the “tune,” of
the moving coil and connecting wires en-
tered into the reproduction of the voice and

_ musie, so that this style of microphone

was considered unsatisfactory also.

B Condenger Type a Failure

Next the condenser microphone, designed
primarily for the measurement of sound
intensities, was tried out and met such
success that it is still in practical use at
hundreds of the leading Radiophone broad-
casting stations. The condenser style,
although undoubtedly the best yet of any
microphone employing a diaphragm, still
had two serlous disadvantages. Its dia-
phragm sagged very much with use and
varying atmospheric conditions, and a very
high degree of amplification was required
for its satisfactory operation.

Flminate Diaphragm

It was then decided to attempt to repro-
duece the sound waves electrically by one
of the several ways not necessitating the
use of a diaphragm. At this stage in the
development, Dr. Thomas was possessed.
with the idea of using the phenomenon of
the great change in potential across a so-
called “glowing discharge” at reduced pres-
sures of air when a change in the length
of the discharge path occurred.
lieved somewhat of the same effect might
be pregent in air at atmospheric pressure
and went to work on this idea as a means
of making 2a diaphragmless “glow-dis-

charge’” microphone. In telling of his work |

Dr. Thomas says:

Inventor Telis of Work

“A ecaleulation showed that this effect
would afford ample sensitivity at reason-
able impedance, were it to be even one-
hundredth as great in open air. Tentative
tests were made along this line,- which
seemed to show that the sensitivity in open
air would not be sufficient for the purpose;
also it was necessary to use a diaphragm.
The  writer, however, was able to show
that the discharge impedance could be
varied directly, without the intermediary
diaphragm, by bpressure variation from
sound waves reaching the discharge path.

Origin of Name “Glow-Discharge”

“The direct current glow discharge, at
low pressure, is a fairly well-known form
of ionization conduction. Little has been
published, however, on its characteristics
in open air. Since the new microphone
makes use of such a discharge as its vari-
alile impedance, a brief description of the
phenomenon is thought to be desirable.

“The application of moderately high
direct potential between two electrodes
separated a short distance in air, with
enough series resistance to prevent forma-
tion of the usugl type of heavy current
are, will cause the establishment of a pecu-
liar low current, high voltage discharge,
having a characteristic glowing appear-
ance, from which is derived the name
‘glow-discharge.’

Nature of Discharge

“The order of current is from one to 20
milliamperes or more, at voltages ranging
from 200 to 1,000 volts. Such a discharge,
when produced between electrodes of cer-
tain metals, of which copper is one of the
best, is remarkably quiet and steady to the
unaided ear and eve. The discharge path
is very similar to that produced at low air
pressure. | :

“The development was completed by the
working out of a low current, high voltage
rectifier, with resistance-capacity filters,
which permits the discharge to be struck
or started by flashover, and maintains its
current practieally independent of dis-
charge impedance, Units substantially of
this construction have been used in the
regular broadcasting programs of Station
KDKA for several months.”

Winnipeg New “‘Scalp’’ for
WCAH Station, Columbus

COLUMBUS, O.—Winnipeg, capital of
the province of Manitoba, Canada, is one
of the new distances made by Station
WCAH of the BEntrekin Electric Company,
Columbus, it has been announced by C.
A. Entrekin, praprietor. WCAH now has

the record of being heard .in- 27 states In
the Union and two provinces of Canada.

$100 FLEWELLING PRIZE CONTEST RULES

1. Contest is open to all Radiophans, whether or not they are subscribers to Radio
Digest, Hlustrated. The contest is open now and will close February 24 at midnight.
Awards will be announced in the March 17 issuc of this publication.

2. The object is to locate and award prizes on a competitive basis for the best
Flewelling circuit receiving set entered.

3. Prizes are: First, $40.00; Second, $25.00; Third, $10.00; Fourth to Eighth (five
prizes) inclusive, $5.00 each.

4. In event of a tie, equal prizes will be awarded each tying contestant.
5. Judges will be the Technical Staff of Radio Digest, -

6. To enter the contest send working drawings and diagrams togcther with an
article of from 1,500 to 2,500 words in length describing the making and operation of
an actual Flewel‘ing circuit receiving set. The article should tell: (a) how to make the
set, (b) how to operate it, (c} helpful suggestions for getting maximum results, (d)
actual airline broadcasting station receiving range using only one tube, first employing
only an indoor aerial but no ground, secend, using a ground but no aerial, and third,
if available, using only a locp zerial.  Other combinations and nctations on the antenna
system used will be considered in the award of prizes.

7. In sending material for consideration in the contest, exclusive publication
rights are automatically given to Radio Digest, Illustrated. All articles published,
but not awarded prizes, will he paid for at regular space rates. Unused manuscripts
will be returncd to contestants on request.

8. In deciding the winners of the contest the judges reserve the right to call
for any sct entered to be sent in_for examination and test. Tubes. A and B batteriecs
and phones will not be required in sets sent in for testing.

9. Manuscripts will be judged from the standpoints of neatness, clarity of expres-
.sion, completeness, and actual tried success of the set described.

10. Originality in the use of various parts of apparatus other than shown by
Radio Digest in the Flewelling circuit herctofore, is encouraged and cven recom-
merded, See Rule 6, however, for method to be used in determining the range.

official war and other departmental Ra-
dio traffic between stations of the army
Radio net; the army handles no commer-

Army Net on Paying Basis

WASHINGTON,—After a year's opera-
tion, the army Radio service has now

reached the point where it is operating
on a paying basis, gliving good service
on all official communications in and out
of Washington. While perhaps not com-
parable to commercial Radio traffic sys-
tems, the signal corps Radlo traffic curve,
the plotting of which began in January,
1921, has risen by about $1,000 a month.

ecial or naval messages.

During December the returns for traffie
handled, when figured at commercial rates,
exceeded the costs for personnel and main-
tenance of the whole net, including sixty
stations.

Radio waves vary up to thousands of

He be-|

In December it reached the value of $6,~
200 for the month. This is solely on

meters in length. They travel in all di-
rections and through all mediums,

4
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Looking Ahead
Sets Submitted in the Flewelling $100.00 Prize Contest will be shown soon. Judg:
ing from the unique designs submitted, the descriptions of these sets will be

interesting reading for all fans who have been experimenting with the Radio
Flivver, Watch for the series.

P T LA R T Y R P PN PR PR

Another Fine Article by E. T. Flewelling will appear in the March 3 issue of Radio
Digest. Read his opinion on the theory of the circuit’s operation, page 7, this
issue. ~

Arthur G. Mohaupt Will Tell Radio Beginners next issue how the vacuum tube
works. Chapter Eight of his splendid series for beginners appears on page 11.
Read it and keep on with the series. oo ,

v Lo .

An Interview with Jackie Coogan should interest the young readers of Radio Digest.
Woatch for this feature in an early issue.

More Pictures of Popular Artists at All the Well-Known Stations are assured for
readers of Radio Digest. Every issue features some of the singers, -musicians,
readers and other artists. You hear them nightly but like to see them, don't
vou? ' .

Part il of the Only Sure-Fire Radiophone Station Directory will occupy pages 8
and 9 next-week. Three consecutive issues gives the whole directory. Buy the
Digest and know who you hear. } ]
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END DATE NEARIN
PRIZE SET CONTEST

FLEWELLING FANS FLOOD
MAIL WITH ENTRIES

Letters Show How Improvements Have
Been Made in Circuit—Last Call
for Contestants

By the Contest Bditor
As this edition of Radio Digest goes to
press, manuscripts, photographs and
drawings to be entered in the $100.00°
Flewelling Set Prize Contest continue tgee
arrive with every malil., The few remal:

ing days before the closing date of thc. -

contest, midnight of February 24, it is be-'
lieved will yield many more contributions
from aspiring Flewelling fans.

Marked ingenuity and clever assemblies’
are shown by many of the amateurs wlo
have already submitted papers. And the
results -they claim! It seems that Radio
Digest can be congratulated without a
doubt for having made the discovery of
E. T. Flewelling and his truly ‘“flivver”
super circuit, . :

Fans Improve Circnit

It is also interesting to note the changes
and modifications in the circuit which are
shown by some of the contestants. Greater
results than with the average Flewelling
receiver are claimed by some of the fans
who have made distinet changes in the
original circuit.

Well, now a word to the eleventh-hour
contestants. The date of the issue for
which this is belng written marks the
close of the contest. Papers received after
midnight, Saturday, Fehruary 24, cannot
be considered in the contest, 8¢ mail in
your papers today, after carefully read-
ing the rules of the contest which are
given in full on this page.

Preliminary Injunction
Granted in Tube Suits
Judge A. N. Hand Gives Decisions
in Patent -‘War
NEW YORK.—Judge Augustus N, Hand,

in the United States District Couri -for
the Southern District af New York, has

handed down decisions, granting prellm-‘w

inary injunctions in three suits brought
by the Radio Corporation of America for
alleged . Infringement of the: De ¥orest
audion patents by the manufacture and
sale of vacuum tubes for Radio purposes,

The first of the suits was that against
the La France Import and Sales Company,
Ine.,, and others who are manufacturing
and selling a vacuum tube known as the
“La France” detector and amplifier.

The second suit was against Harry
Rosenthal and others who are manufac-
turing and selling a vacuum tube detec-
tor and amplifier known as the “Perfec-
tion” tube.

The third sult was against the Radie
Guild, Inc., a dealer in the ‘“Perfection”
tubes,

‘One of the principal defenses urged
upon the court for a denlal of the pre-
liminary injunction motions was that the
Radio Corporation of America had no
right to maintain the suit because the
De Forest Radio Telephone and Telegraph
Company was the owner of the De Forest.
audion . patents, This defense wak over~
ruled by Judge Hand for the present, in
granting® the preliminary injunctions.

ASKS FEDERAL QUIZ

(Continued from page 1)

pose, tendency or effect of which is to give
exclusive rights or special privileges in the
reception and transmission in interstate or
foz;leign commerce of messages by Radlio,
an

*“ (D) Such other facts as, in the opinion
of the commission, may aid the House of
Representatives in determining whether in
the foregoing respects or otherwise the

4 antitrust statutes of the TUnited States

have been or now are being violated by
any person, company or corporation sub-
ject to the jurisdiction of the United
States.’” o

New Tropical Station Opens
Direct Route to Honduras-

WASHINGTON.—The opening of the s -

new Tegucigalpa station of the Tropica
Radfo Telegraph on December 1 provided™
the first direct communication from the
United States to Honduras, Previous to
date the only available route was via All-
America Cables to La Libertad in El Sal-
vador and thence over the land lines of
that government and those of Honduras.

The new station is equipped with the
latest type of tube transmitters, with a
power of 20 kilowatts and a normal oper-
ating range of 1,600 to 2,000 miles.

The Navy Department has begun the
publication of the Communication Bulle.
tin, issued in the interests of Increasing
the efficiency of Naval -Communications,
especially through greateér rapldity ana

BY SUBSCRIBING NOW

accuracy in handling messages by Qadio.
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TLLUSTRATED: .

- LOST’ TEN YEARS

CFCA’S MESSAGES BRING
COUSINS TOGETHER

One Relative in Canada, Other in U. S,
Search Vainly for Each Other—
Radio Aids

TORONTO, ONT.—"Two cousins-in-law

who wore lost to each other for ten long

years, have been brought together by The
N :.;ronto Star's Radio station, CFCA.

: Fin 19138 Loth left their native country of
Northants, England. One went to Canada,
the other to the United States. They lost
almost complete trace of each other. He
avho cast his lot with tho land of the Stars
and ‘Stripes, heard the other had located
in Toronto. He in Toronto understood his
cousin was somewhere in the United
States.

And with nothing more definite than
this to work on, the latest sclentific
agency of communication—Radio—was
.harnessed fo try to put the two cousins in
touch with each other. It was the first
"time on record that such an attempt was
made, and the Star's station, CF'CA, has
the unique distinction of being the one
through which the experiment was suc-
cessfully carried out.

Askod Ald of Radio

~—A request to endeavor to locate his rela-
tive came from Walter I. Hales, of
Orange, Massachusetts. He had heard R.
J. Fleming and Controller Singer speak
from the Star's station on New Year's
night, and was impressed with the won-
derful medium offered by Radio for “put-
ting across” a message. He said he wanted
to ask a favor—that CFCA tell the world
about his desire to find his wife's cousin,
Leonard Stanway, who came from Well-
ingboro, Northants, England.

S “Perhaps I am asking too much of you,”
SR he wrote, “but I thought this would be a

o new way of finding our long lost friends,
if you would be so kind.”

A brief announcement was made on two
evenings, after the end of the regular
program.. Yesterday Mr. Stanway got in
touch with the Star, A friend of his, who
has a Radio set, had heard the announce-
meont, and had passed on the message to
~ him. Eagerly he inguired for his cousin’'s

g address, and got it.

; §

- e Cousing Reunited.

—- Mr. Stanway has been living in Toronto
ever since he left IZngland. He had been
very anxious to learn of the whereabouts
of his relatives in the States, but to no
avail. Ivery track proved -to be false.
And here was an.alleged message from
his cousin right out of the clouds. e
seemed to think it incredible.

“Tou bet I'll lose no time in communi-
cating with my cousin now,” sald Mr,
Stanway. He read the address over two
or three times, while the Star's represent-
ative -checked it with that appearing on
the letterhead of the relative in Orange,
Mass.

A wire was sent forthwith to Walter L.
Hales, Orange, Mass.,, informing him of
. the finding of his cousin, Leona>d Stan-
T way, in Toronto, as a result of the mes-
’ sage broadcast by the Star.

Hundreds Miss Speech, so

Babson Repeats by Radio

BOSTON, MASS.—Roger W.* DBabson,
- the “Wizard of Statlstics,” whose services
and that of his organization are employed
by big financiers all over the world, takes
to Radic like a duck takes to water.
inding that some 3,000 people braved a
recent heavy snowstorm to hear his lec-
ture “The DBusiness Outlook for 1923,
only to be turned away because there were
no more seats, he repeated the lecture by
Radio from WNAC, the Shepard Stores
2 station, in the hope that a majority of
ST these, as well as other intefested Radio-
T phans might hear it. . He is the man who
is building a community church and audl-
torium  in Wellesley, Massachusetts, near
his offices, which will have services for
different denominations conducted entirely
by Radio. ;

 ETHER UNITES TWO |

PROBLEMS OF WORLD
DISCUSSED BY JUDGE

COLUMBUS. O0.—*Our World Prob-

lems” was the subject of an ad-

dress broadcast recently by
Chief Justice C. T. Marshall, of the
Ohio Supreme Court, from Station
WBAYV, the Erner & Hopkins company.
Judge Marshall’s talkk covered many
vital questions rising from the present-
day situation in Burope, touching upon
the important phases of world unrest
as they affect America.

WCX FOSTERS WORLD'S
LARGEST BIBLE CLASS

DETROIT.—WCX, ‘the Detrolt Free

Press station, has one of the

largest Sunday School classes
in_the world. Ivery Thursday after-
noon.Dr. Gaius Glen Atkins of the
First Congregational church explains
the International Sunday School les-
sons. That thousands are listening in
is shown by the responses recelved ex-
pressing appreclation, from all over
the United States and Canada.

HEARS CHICAGO IN MID-OCEAN .

Transmission across 2,465 miles of the Atlantic ocean, from Chicago to a Europe-bound ship with-

out any prearrangements, is

tions aboard the liner.

On the last day
from there at 2:00 A.

M. were received at 7:00

due to passage of the ship into various time bands.
made with but one tube, both amplifiers being broken.
from the Radio officers aboard the S. S. Berengaria she

two British tubes fitted into the Amecrican sct's

the enviable record
Miss Florence McDonald, sister of the president of the Chicago Radio laboratories, made
Miss McDonald Radioed to Chicago that messages sent!

the Drake Hotel station, WDAP, Chicago.
the recep-

of

A. M., in broad daylight, the difficrence being
Two days out she reported reception was being
Under directions from Chicago and help

continued Listening in with the aid of
sockets . © : A,

Daughérty ’s Kin Claims

Amateur Distance Mark

WASHINGTON C. H,, 0.—H."E. Daugh-
erty, of this city, and a nephew of Harry
M. Daugherty, attorney general of the
United States, has a claim to having the
champion .amateur long-distance trans-

mitter in Ohio. Word has bheen re-
ceived that the signals sent out by DMr.
Daugherty on the night of November 19,
were picked up in Manchester, England,
an airline distance of about 3,500 miles.
The feat of Mr. Daugherty, just made
known through 1letters received from
England, is attracting widespread atten-
tion.

WILL SLANG OF AIR
INVADE “WEBSTER?

HIEROGLYPHICS SEEN  IN
FUTURE VOCABULARY-

Abbreviated Messages When Translated
Really Make Good Sense
for Layman Listener

By 4. K. Chenoweth

COLUMBUS, O. -~ Page the orthodox
grammariant

Thero is danger that even the modern
glang of conversation will be revolition-
ized and given added stimulus toward
lower depths of abbreviated phrascology.
if Radio messages become common meansg
of communication, students and profess-
ors of Ohlo State university claim.

Prof. Charles A. Wright, of the depart-
ment of electrical engineering at the uni-
versity, ralses the question If amateur Ra-
dio opecrators .increase in number, will
their abbreviations slip into common us-
age and thus become a part of the Ameri-
can vocabulary?

Light on the Hieroglyphics

As an example of what might be thrown
at n person during informal conversation
with one of these fellows, cards recelved
at Robinson laboratory broadecasting sta-
tion are submitted as evidence. One from
San Juan, Porto Rico, reads: “U wr wkg
2 11 Am T rite? Wold like to hr fm u.
Congratulations OM.” By way of inter-
pretation, the following may be noted:
OM means “old man,” wkg “working”;
wr, ‘“wwvere”; U, *“you”; hr, “hear”; rite
‘“right.”

Another card from an operator in Fort
Worth, Texas, says: “Ur C. W, sigs hrd
hr Sept. 13 Vy QSA and steady. Called
u but N. D. Hv u ever hrd me?’ QSA is
the international abbrevation for ‘*loud.”
ND means “nothing doing.” Otherwise,
the message is very convincing to the aver-
age reader, is it not?

PICK EXPERT TO TEACH
TECH CCURSE IN RADIO

;Massachusetts ‘U’ Extension Offi-

cials Select Henry B. Phillips

CAMBRIDGE, MASS.—Henry Bayard
Phillips of the Massachusetts Institute of
Technology, a widely known Radio ex-
pert, has been selected by the division of
university extension, State Department of
Lducation of Massachusetts, to conduct
an advanced course in Radio reception and
transmission. Classes will be held in the
evening at the Technology buildings, and
the course will comprise ten lessons, In
this course Prof. Phillips plans to discuss -
the comparative value of commercial ap-
paratus and circuits, explaining -clearly
and simply the theory and practice of the
latest types of clrcuits, The following
subjects will be studied: Advantages of
Regeneration; Value of Super Regenera-
tion; Audio I'requency and Radio Fre-
quency - Amplification; Commercial Ap-
paratus; Transmitters; Heterotyne DMeth-
ods: Reflex Clrcuits. The course is open
to nll persons resident in the state who
have previously studied Radlo.

Europe Hears 125 Plants

in Trans-Atlantic Tests

HARTFORD, CONN,—During the recent
transatlantic tests no fewer than 126 in-
dividual amateur Radio stations in the
United States were heard by Europeans,
whereas only 24 stations were heard dur-
ing the entire test last year. Some of the
stations were heard 4,000 miles or more.
The majority of the stations are located
in Connocticut, Maine, Massachusetts, New
Jersey and New York, although several are
in the Middle West and West.

Many of the developments in Radio .
have come from boys building and experi-
menting with sets in the attics of their
homes.

THE ANTENNA BROTHERS

Spir L. and Lew P.

Marconi Almost Did It, Too |
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VOUVE GOT
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THATS WHAT.
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750 BROADCASTERS
"AS FIELD TIGHTENS

STATIONS INCREASE MANY
TIMES IN YEAR

Month Brings Fewer New-Comers Than
Quitters~-Seven New Plants
During Week

- ) By Carl H. Butiman

WASHINGTON.—For the first time
since broadcasting began in September,
1921; fewer new stations were licensed
during the past month than dropped out,
indicating that the field for broadcasting
is practically filled. This is not to be
wondered at, -officials point out, because
the “Saturation point” has been reached.
Many fans say, ‘“well, there are enough
anyway: we don’t want any more; let
the better ones survive,”

Today, there are 570 broadcasting sta-
tions, 28 of which are Class B or 400-
meter plants, the balance being on the
more popular 360-meter wave. On Janu-

‘ary 1 there were 576, showing a loss of

While there were
34

six during the month.
28 new stations licensed in January,
old ones failed to renew their licenses.

Sizxteen Times as Many as Year Ago

On the first of February last year, there
were but 86 stations licensed in the new
pastime of broadeasting. Today, there are
almost 16 times that number, Many
people believe that this is far too many,
particularly since they are not very well
distributed on the 360-meter -wave.

The Radio bill, however, provides for
ihe distribution of a large number of
new waves, which should aid in decreas-
ing the iInterference. Competition is
creeping into the game. The best equipped
stations giving the best service to the
fans will probably become the permanent
ones in the long run, it is belleved.
Soven New Broadcasters Within Week

Within the past week, seven new broad-
easters were lcensed,
stations were transferred to Class B, al-
lowing them to use the 400-meter wave.

The following are the new 360-meter
plants:

WRAY, Antioch College, Yellow Spring,
0.; WQAO, Calvary Baptist Church, New
York, N. Y.; WPAZ, Dr. John R. Koch,
Charleston, W. Va.; KFCV, Fred Mahaffey,
Jr., Houston, Tex.; WRAJ, M, H. Picker-
ing Co., Pittsburgh, Pa.; WQAR, Press
Publishing Co.,, Muncie, Ind.; WSAA,
Sprague, B. 8., Eleet, Co., Marietta, O,
25 watts. . - .

Transferred from Class A to Class B
Stations on 400 Meters:

KFI, Earle C. Anthony, Inc, Los An-
geles, Calif.; KPO, Hale Bros., Inc, San
T'rancisco, Calif,

Broadcasters Which Have Stopped

The thirty-four broadcasters which
have not rencwed licenses, and conse-
auently were deleted from the records of
the Commerce Department during Janu-
ary follow:

WLAO, Anthracite Radio Shop, Scran-
ton, Pa.; KZY, Atlantic-Pacific Radio Sup-
ply Co., San Francisco, Calif.; WNAJ, Ben-
son Co., Chicago, I11.; KFBEN, Borch Radio
Corp., Oakland, Calif.; WOB, Buckeye Ra-
dio Service Co., Akron, O.; KDYO, Carl-
son & Simpson, San Diego, Calif.; WPE,
Central Radio Co., Inc., Kansas City, Mo.,
(Relicensed at Independence, Mo., Jan.
pth); KFBM, Cook & Foster, Astoria, Ore.;
WSX, Erie Radio Co., Erie, Pa.; KDZW,
Claude W. Gerdes, San Francisco, Calif.;
KFAC, Glendale Daily Press, Glendale,
Calif.; WDAQ, Hartman-Riker Elec. &
Mach. Co., Brownsville, Pa.: WKAZ,
Landauw’s Music & Jewelry Co., Wilkes-
barre, Pa.; WKAD, Charles Looff, East
Providence, R. I.; WBAJ, Marshall-Ger-
kin Co., Toledo, 0O.; KVQ, James Mec-
Clatchy, Sacramento, Calif.; WDAV, Mus-
kogee ' Daily Phoenix, Muskogee, Okla.;
KDZP, Newberry Elec. Corp., Los Angeles,
Calif.; XFC, Northern Radio & Elee. Co.,
Seattle, Wash.; WBAB, Andrew J. Potter,
Syracuse, N. Y.; WAAX, Radio Service
Corp., Crafton, Pa.; KYY, Radio Telephone
Shop, San ¥Franecisco, Calif.; WNAG, Rath-

ert Radio & Elec. Co., Cresco, Ia.; WGAS, 1 K

Ray-Di-Co. Organization, Chicago, Ill.;
W0, Rike Kumler Co., Dayton, O.; WPJ,
St. Joseph’s College, Phila., Pa.: KFBQ,
Savage Elec. Co., Prescoit, Ariz,; WHW,
Stuart 'W. Seeley, East Lansing, Mich.;
WSN, Ship Owners’' .Radio Service, Inc,
Norfolk, Va.; KJC, Standard Radio Co,,
Los Angeles, Calif.; WCAQ, Tri-State Ra-
dio Mfg. & Supply Co., Defiance, O.; WJAL,
Victor Radio Corp., Portland, Me.; WNAH,
Wilkes-Barre Radio Repair Shop, Wilkes-
Barre, Pa.; WAJU, Yankton College, Yank-
ton, S, D. ‘
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HUDSON-ROSS

'123 W.Madison $t.Chicage

and two Class A

RECEIVING RECORDS?
SEND ’EM IN—

Ey the Contest Editor
SEVENTEEN records were made during

the last week. Receiving Records

Contest aspirants need to produce real
mileages now to have the honor accorded
them of a place in the published list of
record holders.-

The new records, miles distance cov-
ered, and record holders are:
Station—Miles Away—Record Holder

KDYM~—2025, F. B, Steer, Cleveland, O,
KDYU—1525, T. S. Wildman, Nichels, Ia.
KGV—3700, M, C. Bidwell, Grinnell, Ta.
KNJ—1400, Chas, Smith, Weston, W. Va.
KYY—2500, J. R, Purcell, Port Jerels, N, ¥,
WDAQ—2375, M. C. Bidwell, Grinnpell, Ia. ,
WHAZ—2550, H, Wilbert, San Francisco, Callf.
WEY-—2100, R, Bartholomew, Garrochales, Porto Rico.
WLAL—1300, Perkins Benneyan, Fresno, Callf.
WLAY—3675, M. C. Bidwell, Grinnell, Is,
WLW—1800, Perkins Benneyan, Fresno, Calif,
WAMAC—1300, R, T. Andrea, Cobalt, Ont., Can.
TWAMAQ—1850, R, Rowe, Santa Clara, Calif.
\WMB—1300, R. Hastings, Atchizon, Kan,
WNAQ-—1000, R. ' Andrea, Cobalt, Ont., Can.
WOAS—1275, L. Hull, Eurcka, Kan.
WPAC-1225, R. T. Andres, Cobalt, Ont., Can

Youthful Radio Operator
Almost Hanged by Wires

NEW YORK.—A most peculiar accident
happened to Clifford Webster, aged 14, of
this city recently while he was fixing his
antenna in the attic of his home. He was
placing the wires in position near the attic
window, when his feet became entangled
and he stumbled forward headforemost
through the open window. The result was
that the wires slipped from around his
ankles to his neck, and he hung there,
half-strangled, until some of the other in-
mates of the house, who had heard the
commotion above, rushed upstairs and
released him. A doctor was called and
after some time managed to revive the lad.

The boy is salid to be in a half-conscious
condition at his home.

Naval Plants Raise Rates

WASHINGTON,—The Naval Commu-
nications Service has doubled its Radio
commercial rates. After April 1, all naval
stations requested to handle commercial
messages will charge at the rate of 12
cents a word. It is believed that this will
relieve the Department from further criti-
cism. Emergency Commercial Service will
be continued, however, where there are no
other faeilities,

Superior Products

ACCURATE, EFFICIENT AND
BEAUTIFUL 1IN *APPEARANCE

Dealers write for attractive
discounts to

WERNES & PATCH
Masonic Temple, Chicago, Iil.

DAYTON|

FRANCE SUCCUMBS
TO BROADCAST BUG

SEND “RADIOLA” CONCERTS
FROM NEUILLY

Plant Operates Daily'on 1,565-Meter
Wave Length—Celebrated
Artists Perform

NEW TYORK.—Irance has succumbed
to the Iure of bhroadcasting, and daily
concerts from a powerful station situated
at Neuilly, on the outskirts of Paris are
on the air. These concerts are given by
celebrated French artists and have be-
come known as the “Radlola” concerts.

The actual broadcasting station at
Neuilly operates on a wave length of
1,665 meters, and a power output of two
kilowatts in the aerial is utilized. The
transmitting apparatus is actuated under
the remote control principle, the studio
where the artists perform being located
in Paris in the offices of the Societe F'ran-
caise Radio-Electrique, owners of the sta-
tion. The studio follows general practice
in this country, the walls and floors being
heavily draped in order to kill any possi-
bility of sound echoes entering the micro-
phones.

Description of Plant

The aerial at the transmitting station
is supported between two steel masts,
each 200 feet high.™ It has filve wires sup-
ported on suitable spreaders. The trans-
mitting apparatus is contained in four
large metal panels. The first contains
the modulating tubes, the next has the
rectifying valves for supplying the plate
current of the tubes, and the third panel
containg the oscillating tubes, These
three panels are erected so that they are
practically one unit.

The fourth panel contains the tuning
elements—inductance and capacity for
controlling the wiave lengths radiated.
The first concert was given on Novem-
ber 6, but recently daily concerts have
been undertaken. These are given every
evening between the hours of 8:45 and
10 o’clock Greenwich mean time.

/

RADIO, SUPPLIES STORES

TELEPHONE MAINTENANCE CO.

20 S, Wells St.- Franklin 3986
5205 W. Madison. Austin 7041, 1122 E, 41tk S
Cervoerroyaroy Leok for the TELMACO Sipn arwara’

Radio Tubes Repaired

uUv 200—C 300............%3.00
UV 201—C 301....... eess. 3.50
VWD fl—or VT 2........... 4,00

The right filament and proper vacuum. Al
tuhbes guaranteed as good as new. Mark
plainly. Pack carefully.

Radio Supply and Repair Co.

125 WEST LAKE ST., CHICAGO, ILL.
Repair returns 5 days after receipt.

DAILY RADIO PROGRAM
FOR ‘SOUTH SEA CRUISE

WWT] to Entertain Passengers on
Detroit News’ Tropical Trip

DETROIT.—One of the features of the
specially conducted cruigse to the tropics
by the Detroit News in March will be a
Radio program conducted daily from the
studio of WWJ, the Detroit News broad-
casting station here. A special receiving
set is being prepared for this trip by the
News Radlo experts. This set is to be
installed on the United Fruit Company’s
big steamer, Pastores, just before it sails
March 3.
install special antennae to care for ¥
quirements of the set, ;

Officlals of the company will.r- -

It is expected that WWJ, the Detroit =

News station, will be heard all the way
down to the Islands. Of course the
steamer entertainments will not be con-
fined to those sent out by the News. Pro-
grams from stations in New York, Texas
and the South generally, will be received
daily. However, special attention will be
given to WWJ and its bulletins, In this
manner the voyagers will be in touch with
Detroit every minute in the day.

4V. Peanut Tubes with Adapter.........$2.75
Improved Radio Detector Tubes..,...... 2.50
Improved Radio Amplifiers.............. 3.00
3 Coil Mounts (Regular $5.00 value),,.., 3.45
Reinartz Air Core Coils and Diagrams.. 2,00
$10.00 Autematic Head Phones, long
YANQZE receivers, Pailiiieciescecsecensans
2 Slide Tuning Coils, $5.00 valu
Complete Radio Receiving Outfit $ 00
4 Tube Reflex, Panel Wired and 55'
Ready to Use—3 Radio—3 Audio...

Sent on receipt of price, prepaid.

LUX MFG. CO. 5W.Lakest

Chicago, Ill.

5.50
....... « 195

Radio Distances

Easily Read

Use Cram's ‘Detailed Radio Map
covering the United States and

Canada. Just one hundred miles
to the inch. Map plate 30x20
inches, on sheet 34x28 inches.

Latest call numbers at sides and
bottom., Used by Radio Digest
and other Radio Experts. Radio
Districts and headquarters and
time divisions. New edition now
ready. ldeal for the purpose.

POSTPAID

ﬁocket lE’orm T
eavy Paper in Tube.......... .50
Wall Style Wooden Rollers.... 1,50
On Heavy Board for Tacks.... 6.75

Stecial quantity prices to trade
and advertisers

The George F. Cram Co.

111 N. MARKET STREET
DEPT. RD CHICAGO, ILL.
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SWITCH
5. that does the trick
‘#Tum it till you hear it click
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¥

same time or either one alone.

'FOUR WAY COMPANY

DEPT. C, SPRINGFIELD, MASS.

—the latest and greatest
improvement in Radio

A switch plug which makes it possible to tune in thru head set and
switch in loud speaker by turning dial. Two head sets can be readily
attached, or one head set and loud speaker.

!

Both can be used at the

Head Set
Loud Specker
Both in Series
Both'in Parallel

$

Ask Your
DEALER
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ATION ENTERTAINS BRAZIL

Yank Station, Capping Brazilian

Mountain, Wins

paio,

Coffee Land People

SPC Selects Unique Lbcation Atop “Corcovada”, 2,000 Feet Above
Sea Level—Antenna Vanishes in Clouds—Artists
“See” Audience Below in Rio de Janeiro

By Aaron Burrell *

Brazil, that progressive South Ameri-
.can republic which is now celebrating the
one hundredth anniversary of its Declara-
tion of Independence by holding centen-
nial celebrations in the beautiful city of
Rio de Janeiro, is being entertained by
a Yankee Radiophone broadcasting sta-
tion licensed as SPC.

The' necessary governmental conces-
sion to erect and operate a short wave
experimental station during the centen-
nial due to the world-wide reputation of
American broadcasting stations, was
easily secured by L. A. Osbourne, head
executive of the Westinghouse Interna-
tional company, who was in Brazil while
the feature attractions of the centennial
were beilng made. Mr. Osbourne also se-
cured the co-operation of the Brazilian
Light and Traction company in finding
a loecation and later in rendering program
and operating assistance/

Select “Corcovado” Tiocation .

Entering the beautiful city of Rio de
Janeiro the most impressive sight is the
exquisite mountainous background of the
city, and particularly *“Corcovado” an
almost perpendicular mountain with its
summit over 2,000 feet above sea level

“Why erect high masts when such a

mountain is so near by?”?
Radio engineers,
“Can we get the location?"

This question was answered in the af-
firmative by F. A. Huntress, general
manager of. the Tramway Light and
Power company who own the cog wheel
railway that climbs *“Corcovado.” He
also assured the engineers that his com-
pany would be able to supply current on
the mountain top for the Radio outfit.

The party set out to explore the moun-
tain crest. The first 2,000 feet of ascent,

SEEKS FEDERAL GRIP
ON COMMUNICATIONS

WASHINGTON. — Representative

queried the

Sineclair of North Dakota has

introduced an interesting bill in
the House of Representatives “to secure
to the United States a monopoly of
electrical means for the transmission
of intelligence for hire; to provide for
the acquisition by the Post Office De-
partment of the telephone and telegraph
network; and to license certain tele-
phone lines, Radio and telegraph agen-
cies.” The Dbill has been referred to
the House Committee on Interstate and
Foreign Commerce.

or five-mile ride from Rio de Janeiro,
was made in 30 minutes, and the final
climb of 125 feet, by following the foot-
path to the circular observation tower on
the top.

A quick survey of the available space
on the crest disclosed a narrow path
about 120 feet long, leading to a concrete
parapet on the edge of the precipice,

Engineers See Practical Usge

The crest of Corcovado had alwaysg
been used as an observation point, but
the Radio engineers saw more than mere
scenery—they had a view of the pros-
pective invisible Radio audience in
numercus ships at sea, and the million
inhabitants of the capital city several
thousand feet below.

The mountain ranges and their peaks,
while beautiful to look upon, were viewed
as obstacles to be overcome in broadeast-
ing to the distant cities and towns in
Brazil. The tropical vegetation also sug-
gested the climatic differences from the
United States where these engineers had
been active in developing several large
stations,

Start Broadcasting'; Send Ovpera
The call letters “SPC"” were assigned

‘to the station, and the first concert was

broadcast. This concert was heard by
many local stations, and three days later
the S. 8. American Legion, 151 miles out
at sea reported hearing the signals
clearly. The S. 8. West Neres. 175 miles
out received the signals with one tube
only,

The first week of broadcasting eom-
pletely captured the Southern Republic.
The Grand Opera House, rivaling any in
the United States from point of archi-
tecture, has been equipped with a miecro-
phone, connected by direct wire to SPC’s
mountain top station, and both afternoon
and evening performances are now broad-
cast,

A line has also been connected to the
Monroe mansion for broadecasting: from
Rio. The mountain top studio, in the
same building with the operating room,
is duplicate in size and arrangement of
KDKA at East Pittsburgh, Pa.

Artists Can’t Help but See Audlence

The artists whose concerts are broad-
cast in the United States find it difficult
to visualize their audience. Those who
give concerts from SPC’S mountain top,
after looking out to the ships at sea and
in the harbor at Rio, with a million pop-
ulation at their feet, as well as viewing
the centennial buildings and the presi-
dential palaces; can easily visualize the
world as an amphitheater and the moun-
tain top as the stage,

Directly above is the ex-mayor of
Rio de Janeiro, Dr. Carles Sam-

opera_broadcasts from SPC,_the
only broadcasting station in Bra-
To
tion tower on the crest of Mt,
Corcovado, near which is located
the 153-foot antenna.

and his family, enjoying

the right is the observa-

At the left,
above, is shown a
close-up view of
SPC’s antenna
masts which at
times are hidden
in thick clouds.
Below is a sweeping view of Botofogo
Bay which the station overlooks from
its mountain peak indicated in_the dis.
tance by the letters “SPC.” The sta-
tion is reached by the Corcovado rack
railway, one of the cars of which is
shown in the photo at the right. The
trip- only takes 30 minutes @© K. & H,

o enon ot
T

ASKS FOR CIVIL RULE
OF RADIO IN CHICAGO

Alderman Includes “Silent Night”
for'City in Appeal

CHICAGO.—Radio regulation may be
undertaken by the city council for the
benefit of Chicago’s great army of Radio-
phans if an order introduced recently by
Alderman John Toman is passed.

‘The order calls for the drafting and sib-
mission of an ordinance providing for the
licensing of Radlo broadcasting stations
and other regulations, one of the chief
purposes of the ordinance to be the estab-
lishment of a “silent night.” This is de-
sired by Radiophans, Alderman Toman
says, in order that they may have at least
one night a week for long distance re-
ceiving. :

The order was referred to the commit-
tee on gas, oil and electricity.

Even though it is prohibited to sell
Radio receiving sets in Brazil, the twenty
millions of Brazilians now have an op-
portunity to listen in to the broadcasting
through the varicus receiving sets at the
Centennial Exposition, Several loud
speakers have been installed in the expo-
sition grounds—one outside of the Mon-
roe Palace and another outside of the
American Building, The President of
Bragzil and his official family listen in
through a very attractive receiving sta-
tion installed in the Presgident’s palace.,

SPC Has Unique Position

SPC has a unique position in the broad-
casting field. At various times the sta-
tion and antennae are in or above the
clouds. Rio de Janeiro is practically on
the boundary line between the temperate
and torrid zones. The climate is varied
by the mountain range Serra do Mar
which runs along the coast. ‘The ary
season has now changed to the warm
and wet season with its subsequent trop-
ical storms. Precautions have been
taken to prevent electrical interference.

The observances and records of SPC
will, therefore, assist in studying the
peculiarities of the air as far as Radio
telephony is concerned. The experiences
of this station in penetrating the equator
and the torrid zone, when co-related
with the data being compiled by other
gtations and close students of the new
science, will no doubt result in listing
peculiarities of the atmosphere unknown
to science today.

In this it will parallel the study of
the peculiarities of the ocean bottom
which were a closed secret before the

laying of the first Atlantic cable by
Cyrus IField, .

MAY CALL PLANTS
IN FIGHT FOR BILL

STATIONS TO APPEAL FOR
LISTENERS’ AID

Plan to Arouse Attention to Issues’
Plight May Save It from
Discard

"

By L. M. Lamm

WASHINGTON.—ANn appeal to broad-
casting stations to call the attention of
their listeners in to the desperate plight
of the White Federal Radio control bill
and urge them to demand action by the
Senate at this session is contemplated as
a means of overcoming the obstacles
being encountered by this legislation
which is designed to bring about regula-
tion of broadeasting activities. .

Urgent appeals from a majority of the
two million or more enthusiasts to their
congressmen and senators will, it is felt,
have its effect.

Plan May Save Bill

This plan, together with the reference
of the bill to the Senate Interstate Com-
merce Committee a few days ago served
to revive interest in the White bill in
Congress, despite predictions made pre-
viously that the measure was dead so far
as this session was concerned. .

If the measure should ever reach the
stage of committee hearings, the House
members who handled the legislation in
that body are expected to appear before
the Senate committee and make a vigor~
ous fight against the objections raised to
the licensing features of the bill

U. S. WARNS AGAINST
ETHER FOOLISHNESS
of

ASHINGTON. — Operators

broadecasting stations are

warned by the Radio ;section
of the Department of Commerce not to
communicate with other stations, re-
celving included, by either telegraphy
or telepheny as broadecasting licenses
do not permit direct communication.
Some stations have been guilty of ac-
knowledging letters, telegrams and
telephone calls. Suspension or revoea-
tion of the license is the penalty.
Owners are cautioned to observe the
rules else their station licenges may be
endangered.
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U.S. MAY USE AIR
PHOTO INVENTION

LIFTS VEIL FROM RECENT
SECRET TESTS

High Officials of Navy Consider Device
After Transmission of Pictures
from Station NOQF

{Spccial to RADIO DIGEST)

WASHINGTON.—Plans for the utiliza-
tion by the government for an invention
for the Radio transmission of photo-
graphs, half-tones and other pictures are
undar consideration by high officials of
-the navy.

Secrecy regarding a demonstration on
December 12 of the invention of C, Francis
Jenkinsg, a Washington scientist, has just
been removed by the group of navy offi-
cials before whom the tests were then
made. Mr. Jenkins' apparatus was de-
scribed some time ago in Radio Digest.
Besides the various members of the navy
department, there were present at the
demonstration J, C, Edgerton, supervising
Radio activities for the post office depart-
ment, and John M. Joy, representing Will
H. Hays and the amalgamated motion pic-
ture industry.

Send Picture Through NOX

During the demonstration photographs
and drawings were broadeast through the
ether from the Anacostia station, NOPF,
to the Jenkins laboratory. The sending
unit was superintended by Commander A.
Hoyt Taylor, in charge of the Anacostia
station, while the rest of the officials wit-
nessed the reception of the pictures on
negative photographic plates at the Jen-
kins laboratory and watched their print-
ing in the developing room.

Four pictures in all were broadcast.

- Two were photographs, one of President

Harding and the other of Secretary of the
Navy Denby. Two penciled sketches, one
representing a map and the other compris-
ing written and printed letters, were also
sent.  Although the original photographs
were said to be of fair photographic qual-
ity only, the prints made from the receiv-
ing plate in the laboratory were pro-
nounced quite clear, the heretofore im-
possible feat of broadeasting half-tones
having been successfully accomplished,

Can be Used for Motion Pictures

About six minutes was consumed in
receiving each picture, but Mr, Jenkins
.. predicted this could be reduced to one-
‘sixteenth of a second, the speed necessary
to produce motion pictures.

A most interesting feature was a dem-
onstration by one of Mr. Jenkins' assist-
ants of his ability to identify the pic-
ture being sent by “sound.” It had de-
-veloped in earlier experiments that the
pleture impulses gave off a series of
“groans’™ and that each plecture had its
characteristic ‘“sound’”, which could be
recognized after a few repetitions,

‘How Device Operates

The sending apparatus, consisting of a
stereoptican lHke machine, projects the
plcture across a photo-electric cell in
steady, downward sweeps. With each
sweep the projected image I8 moved
slightly to the side, only a thin slice of
the image being drawn across the cell at
-one time. The varying intensity of light
caused by the successive “slice” shadows
caused correspondingly varying impulses
to be broadecast.

At the receiving end an ordinary Ra-
-dio receiver, on the diaphragm of which a
tiny mirror is mounted, was uscd. Pro-
jected on the mirror was a strong beam
of light, Vibrations of the mirror as it
oscillated with the diaphragm caused the
Hght beam to fluctuate across a filtering
shutter, and thence through rotating pris-
matic rings onto the sensitive photogra-
.phic plate. In this manner the light im-
pulses are laid down side by side as they
are received from the original picture.

Air Talk Tells Fans Why
They Should Make Wills

BUFFALQO, N. Y.—Make a Will Day
was- observed in Buffalo recenty by Radio
when 8. Grove McClellan of the trust
department of the Liberty Bank of Buf-
falo’ spoke from the Station WGR of the
Federal Telephone and Telegraph com-
pwfn;y;' on, ‘“Why %You Should Make a

i1l
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WRITE FOR DISCOUNTS

DUNGAN RADIO CO.

Distributors
68 WEST WASHINGTON ST., CHICAGO

1000--1500 MILES ON
ONE - TUBE - ONE - CONTROL
150~25,000 METERS

Rheostat,, Storage Battery, Varlocoupler,
Variometer, 3-coil Mounting, Variable In-

N Oductance. Taps; Dead End Losses or Radlo
Compi} s, ine

Frequency, ete -up, ou
Price $£1.00. Nothing left for

_ structions, eve: ing.

you 1o puess t. Bulld your .own Racef d
aave 50%: or more and. results. Radio
Berkeley,. Cal.

‘ et -better
- Experimental Lahoratory, -Box {34 F,

Book Reviews

Radio Receivers for RBepinners. By
Snodgrass and Camp. Answers the uni-
versal question, “How can I receive Ra-
dio?* Price, $1.00.

The Armstrong Super-Regenerative
Circuit. By George J. Eltz, Jr. E, E. This
is a De Luxe edition of this famous cir-
cuit. Profusely i{llustrated and fully ex-
plained. Fifty-two pages. Price, $1.00.

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

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

The Radlo Amateur’s Handbook. By A.
Frederick Collins. A new revised edition
of this book is just out. It is combplete,
authentic and informative work on Radio.
Fully illustrated. Price, $1.50,

Vacuum Tube Rocelvers, By O. F.-Ies-
iar, A book that tells how to make a
simple set. How to make a cabiner. It
includes a 27 by 36-inch layout blue
print. Price, 75 cents.

Home Radic—How to IMake It. By A.
Hyatt Verrill. This book is particularly
adapted for the amateur swho desires to

know how to make Radiophones. Twelve
full page fllustrations and diagrams.
Priece 75c. ’

Elements of Radiotelegraphy. By Ilery
W. Stone. The text was written for the
guidance and instruction of Radio stu-
dents in the communication service of the
Navy. It is an instruction book for Radio
schools., Price, $2.50.

Radlo for the Amatenr. By A, H. Packer
and R. R. Haugh. The underiying prin-
ciples of Radio thoroughly explained in
simple language and understandable illus-
trations, This book will teach you how to
construct and operate a receiving set suc-
cessfully. Price, $1.50. ‘

Tiotters of a Radlo Engineer to Eis Son.
By John Mills, A series of interesting let-
ters written to a boy. Each letter is full
and complete and the most -advanced stu-
dent can skip over some of the letters
and get just the information he desires.
Price, $2.00.

The bock department of the Radio Di-
reost is prepared to send yon any of the
books on Radio published, whether listed
in onr Book Review of not. Let ns know
what beok you want, send ns yonr check
and we will see that the book is mailed to
you. PFostage stamps in payments for
books not acoepted. Send money order or
check. Radio Book Department, RadiogDi-
gest Nlustrated, 123 W. Madison St., Chi-
cago, I,

RADIOPHANS ORGANIZE
WCX RED APPLE CLUB

WCX Gives Prizes to First
Listener In Reporting

DETROIT.—The Red Apple club has
been organized by WCX, the Detroit Free
Press station here. The club was formed
for the henefit of Radiophans in the
Middle West, West and the South. The
club holds a “frolic” every Tuesday eve-
ning from 11 to 12 o'clock midnight. At
a recent entertainment a prize of a foun-
tain pen was awarded the first listener
from each state and Canadian province
who wired in that he heard WCX. In a
few minutes messages began coming from
all parts of the country.

‘Keep the Fleet Mobile” is the Navy's
motto, based upon the theory that efii-
cilent and uninterrupted communication
between all units of the Navy makes for
mobility of our sea defense.

RADIO FOR
BETTER
RESULTS

KELLOGG SWITCHBOARD

Chicago

& SUPPLY COMPANY |

Make First Step

to Cross Pacific

Vessel 120 Miles OfF Coast of China
Hears Amateur Broadcasts;
U. S. Surprised

HARTIFORD, CONN.——Not content with
sending Radlo waves across the Atlantic
Ocean with the same power that it would
take to heat the filament on a 100-watt
light and having the voice heard, via
Radiophone, by listeners in London,
American amateurs have taken, unwitting-
iy perhaps, the first step toward conquer-
ing the Paetlfic as well,

The best evidence that they are really
capable of doing this is the report re-
ceived by the American Radic Relay
League headquarters here, that four west
coast stations have been heard in Asiatic
waters. American amateur signals have
been heard now off the coast of every
continent. What this will do toward
linking up U. 8. amateurs in a new bond
of relationship with every country where
Radio amateurs are to be found, is a prob-
lem which progress m PRadio this next
vear may only begin to sclve.

Heard by Ship 120 IMiles Of China

The reception of amateur gignals by a
ship operator 120 miles oif the coast of
China was one of the biggest surprises
that developed during the transatlantic
amateur tests.

Not only were the signals from U, 8.
stations heard clearly, but the operator,
fi+ a postal card mailed from San Fran-
cisco, stated that he could hear the sig-
nals a distance of twelve feet from the
headset. The best previous record for
amateur long distance transmission via
the Pacific was Yokohama, 900 miles this
side of the point where the amateur sig-
nalg were hearad,

6ZZ and 6KA Rate pz Stars

Of the stations heard off the coast of
China, two were heard across both the
Atlantic and Pacifie. Qceans during the
transatlantic amateur test conducted
under the auspices of the Ameriean Radio
Relay League. ,

‘“With all due credit to the list of suc-
cessful stations, we think 62ZZ and SKA
are the stars,” said Kenneth B. Warner,
league secrefary, *“for they are in the China
list and they also got over to Europe,
including all' the long 2,500 mile drag
over, the Rockies and across the United
States.”

Radio is finding its way into college
curriculae. According to a report from
Philadelphia the University of Pennsyl-
vania plans courses in Radio this spring.

9 bore holes in your window
or walll TUse *“Hearwell”

- § 2" flat lead-in. One minute

to install, no nails or tools

. required. Window shuts
onto it. Safe, efficient, guaranteed, incon-
gpxcuous. A unique device. (Patented.)
ample S0c in stamps. Dealers wanted, good
discounts, quiclk seller, Hearwell Company,
53 Devonshire St,, Boston, Mass.

MAGNAVOXES
$29.95

LIMITED SUPPLY
FEDERAL SALES CO.

153 NORTH STATE STREET
CHICAGO, ILL.

WOAI STAND AGAINST
“AIR CLUBS” PRAISED

Revoke “Guilty” Stations’ Licenses,
Fan Advocates

SAN ANTONIO, TEX.—Another Radio-
phan has expressed his approval of the
anti-club policy of WOAI, as outlined re-
cently by Ellis Chaney, vice president of
the Southern Equipment Company, oper-
ators of WOAIL He is H. W. Tribble of
Rogers, Ark. Many Radiophans through-
out the country have commended the
stand WOAI has taken in the abolishment
of station clubs and organizations as bore-
some and uninteresting to the majority of
Radio listeners.

Mr. Tribble writes as follows: i -

“You are to be commended in the stand,"
you have taken with regards
Radio broadcast organizations as several
now in existence and others. Such sta-
tions should have their licenses taken
from them. If I understand it, the Radio
laws require first-class entertainment,
and that is only foolishness. :

“Yours for better broadcasting,

“H. W. TRIBBLE.”

Alexandra Carlisle and
Wm. A. Brady on Program

NEWARK, N. J.—Miss Alexandra Car-
lisle, the e¢harming classic actress of irter-
national fame, and William A. Brady, the
eminent theatrical manager, were the re-
cent headliners on the program of the L.
RBamberger 3?. Company station, WOR, of

Newark, N. J.

ALL PARTS NECESSARY

DEALERS: WRITE FOR DISCOUNTS [

HUDSON-ROSS:
123 W.Madiron $t.Chicags.

e roEg

ALzminated Phenolic fondensation Product
Slt'!EBTS TUBES RODS

 RADIO PANELS

POLISHED BLACK FINISH

CUT PERFECTLY SQUARE
TD ANY SIZE
Vag!
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SEND FOR COMPLETE PRICE LIST
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DEALERS PRICES ON APPLICATION

STARRETT MFG.CO.

510 SOUTH GREEN ST. CHICAGO
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The Superlative
nductance

facture of this type of in.
ductance unit has yielded
a product of unquestioned §
superiority. And with in- §
MR creased efficiency in manu- §
facturing methods, moder- §
ate prices prevail for all sizes }

Ask Your Dealer
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“Built First to Last” al
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HE next question that enters into our
I discussion seems to be the matter of
capacity effects. Body capaclity .effects
were found quite bothersome until ono
solution at least was found. The sim-
) ple secret of this solution was in the re-
moval of the phones from any direct
e connection with the plate circuit.
- If the primary of an audio frequency
ST - transformer is hooked up in place of the
R " phones and the phones are connected to the

e " " secondary of the transformer as shown .in
s the diagram, it will be found that the body
: capacity effects are reduced-to a point even
less, perhaps, than that encountered with
the usual set.

It is necessary however to use 8 trans-
former having about the right wvalues.
The writer in common with several fans,

pgmmzv) &SECONDAR.Y

-l

PHONE
o CONNECTIONS
o ORDINARILY
ST ON
o FLEWELLING
: : CIRCUIT
p—y -

AUé\O -
FREQUENCY
TRANSFORMER,

however, has found that most audio fre-

quency transformers will serve the purpose

nicely. Note should be made that it is

Sre often, perhaps always, necessary to adjust

. the leaks to compensate for this change
which is of such marked advantage.

T . - Writer's Experiences in Reception
. " The writer has often been asked to tell
what results he has had in the reception
of broadcasts with the Flivver circuit.

Modesty of course forbids any elaborate

statement on this subject. As a rather

typlcal case is occurring as I write this
article I think that it might be of a little
L help to those not familiar with what the
= Flivver circuit is, if I speak of it.
' -~ Mith the phones - on my head, above the
.sound of the typewriter, I am listening to
an announcer from a broadcasting station
trying to establish communication with a
Miss MeDonald, who i1s on board the S. S.
Berengaria. The announcer states that
S last evening when he succeeded in reaching
- her, the Berengaria was 2240 miles off of
New York, ete,

When it Is considered that this is being
done with a single tube Flivver circuit
using a WD-11 tube with 45 volts on the
plate, that no outside aderial is used and
the circuit is operating on an only grounded
2-foot loop, and that the announcer says
that he is at Statlon WDAP, The Drake
Hotel, Chicago, it will be seen that the
Flivver Circuit “gets there just the same.”

Hears Distant 20-Watt Plant
If the Flewelling Super is hooked up
according to the detailed directions that
: . have been given and is given the same
amount of attention and care that the
SN average Radio circuit is given, it will in-
C - variably perform in direct proportion to the
skill of the operator, taking into considera-
ton of course the fact that so many
stations are operating transmitters that

‘ WW Blue Prints

'37} o ’ o i

o\

‘that he accomplished with the 2-foot

I¥ sories and details of tuning,

Part IV—Theory of Operation
By E. T. Flewelling

differ so much from each other in the
amount of power that they use.

It is useless -to try to pick up a station
a thousand miles away, if that station is
only using a . 5-watt transmitter. This
reminds the writer of a case of reception

grounded loop and the Flivver a few nights
ago that is greatly to the credit of both
transmitter and receiver even though
admittedly, it might have been a case of
so-called freak reception. The transmit-
ting station in question was plcked up in
Walkefleld, Mass., with an audibility at
least comfortable, and upon signing it was
determined to be Station WOAG, The
Apollo Theatre, Belvidere, Illinois. This
plant was only using four 5-watt tubes, so
all in all, the reception was most surely a
very creditable performance,

Advantage of Flivver Circuit

The circuit has the additional grid leaks
to handle to be sure, but as these are partly
responsible for the extraordinary sensitive-
ness of the Flivver, one surely is willing
to moake these additional adjustments to
get the extra advantages., The Flivver
circuit has never been very particular
about the kind of antenna it would ftne-
tion on, and for this reason has found 'its
greatest field in the homes of those not
able to have an outdoor aerial and others
who take into consideration the filnaneial
side of their Radio investment. Of .such
people, the Fiivver is not afraid, and will
bring in the most surprising stations.

_A popular question about the Flivver
seems to be “How does it work?' While
the writer does claim himself capable of
outlining a bomb-proof theory, vet there
are some interesting points to be con-
sidered. The following ideas are offered
in the hope that the question will event-
ually be answered.

Regenerative Set Distorts Sounds

Thousands of fans using regenerative
receivers have wished that they couid find
a means of carrying regeneration beyond
the present limits of their receivers. How-
ever, unless some other factor is present,
it would be-useless to do this, due to the
distortion that is more or less present
when regeneration is used and which in-
creases as oOne uses more regeneration.
In other words, the more regeneration, the
more distortion. We wish for more sensi-
tive recelvers because our present ones
(meaning the popular regenerative sets),
When at their most sensitive pont, are
unable to give an undistorted reproduction
of the incoming signal. .

Two reasons at least exist to explain
this, Regeneration is advanced too far,
and the circuit is in or near the point of
oscillating freely within itself, sometimes
called a condition of “free and sustained
oscillation,” which ff rectified, will result
in the familiar howl.

It will be shown that the Flewelling|
Super is not able to go into this condition
and therefore cannot howl, and that it is
capable of bringing in a signal, without
distortion, that is so very weak that the
ordinary receiver is unable to indicate even
the existence of it.

Discussion of Theory Valuable

If we know how the Flewelling Super
differs in its action and more or less what
its action is, we will be better prepared
to handle our set properly, Distasteful
as it may be, a little discussion about the

AN

COMPLETE

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

Instructions for Assembly

Description of apparatus and acces-

CABINET DIMENSIONS
PANEL LAYOUTS
LIST OF PARTS

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

. Book Department

Radio Digestj

13 W. Madison Street, Chicago, Il N

theory of the circuit may be of Some value
{o us.

In a Radio receiving circuit there is
always regenerating if we place a coil of
‘'wire in the plate circuit or if the plate
circuit is coupled back to the grid. Hven
a plain Radio frequency circuit using
transformer coupling has a regenerative
action in it due to the inductive effect of
the primary winding of the R. F. trans-
former in the plate circuit of the tube,

The familiar tickler coil is an example
of plate circuit coll. We know that as we
bring it into closer coupling with the
tuning inductance of our circuit, that we
increase the regenerative effect.

We are also causing another effect that
is of more value to our discussion. Ag
weo increase regeneration we are lowering,
to say it roughly, the resistance of our cir-
cuit, This can be carried to the point
where the effective resistance of the circuit
is at a zero value. '

When the point of zero resistance is
reached, we are unable to hold it because
such a condition allows other reactions
to be set up in the cirenit,
then go into either of two conditions, either
where the prevailing condition is one: of
positive or where it is of negative in-
fluence,
other of the zero point but is controllable

| Manufacturers’ Outlet Company |

in this respect by the amount of regenera-
tion that is used. We are interested mostly
in the point where the circuit is in a con-
dition of violent regeneration and is there-
fore easily influenced by any slight change
that might enter into it from a case -of
positive resistance ot negative resistanca
influence.

We are not interested in outlining the
theory of super-regeneration, and, having
placed our circuit in such & condition ‘that
it may be Influenced by the slightest
change, we will leave it for a moment.

Grid Leak Controls Grid Charge

We nre able, by proper manipulation of
the grid leak (this is one way In -which
it may be done, especially when using a
hard tube) to completely stop the tubes
ability to function in the usuazl manner.
This may be done at any rate of speed
that we desire. If 'as in the case of the
Flivver circuit, we block off the A and &
batteries from their usual connection with
the grid, the grid will take 1 negative
charge from the filament of the tube by
way of the space charge in the tube. This
The circuit will

charge will build up to the point whers it
is so great that it blocks the plate circuit
and the tube action is “paralized.”
Now If a leak is provided for this grid
charge, the latter will leak off, the tube
{(Continued on page 9.}

It might be on one side or the

Everything guaranteed as represented.
Postage paid east of the Rockies.

REINARTZ COMPLETE PARTS

Consists of one 23 plate condenser, one 11 plate condenser, one Reinartz
-Coil, one bakelite socket, 3 switch levers, contact points, vernier rheostat,
8 binding posts, 1 variable grid leak, 2 composition dials, 25 feet wire,
mounting base board and 7x18 panel, together with con-

struction diagram. All complete for only............. $1 0.95

-

FLEWELLING CIRCUIT COMPLETE PARTS

One 6x14 panel, one 23 plate condenser, three .006 Micon condenszers,
2 honeycomb coils with mountings, one double adjustable bakelite coil
mounting, one Freshman variable grid leak with condenser enclosed,
one panel grid leak, one bakelite socket, one composition dial, 8 binding
posts, 25 feet wire and construction diagram. Also one

veraier rheostat. All complete for only.......,, P $ l 1 .95

PHONE CONNECTORS (take 4 sets phones), 75 cent value........42¢c
VERNIER DIAL CONTROLS, 75 cent value. .oovuenenrnnnnn ... ... 42¢
W, D, 11 BAKELITE SOCKETS, 75 cent value. ....ocvevennn. ... .60c
2 COIL MOUNTINGS, $3.50 value...........................$2.65
$5.00 Value 3 COIL MOUNTS with small dials, cut to.......... «+$3.45

............ Bezels iiiiiiiiviiiiiieiniieiineiraieness50.13
Bakelite V. T. Sockets........ A2 Super CrystalS ..civeveeeenecssrerssanny 220
" Comp. Dials .....vvivevnnnnss 22 Grewol Detectors ...eeeeiveessseseesses 1.50
3” Comp, Dials .ocvevncrncrannns 22 Woodehorne Speaker .....eesesecsnsess 7.50
Small Space Bakelite Sockets.. 28 Antenella_Aerial Pluf.cceveeesecensesss 1.50
Phone Plugs ......coieveeine Al TFourway Bakelite Plugs—
Hydromecters for Testing Batter 40 The Plug with 2 dozen uses...,.eeeesee. 1.50
Buzzer Butfons .....ciceeseeseens eeesess 9 Glass Enclosed Crystal DetectorS.e..ss. .65
Series Parallel Switchus.iveereeeerion.. 39

BARRCHAS COILS

Used as REINARTZ INDUCTANCE, Imitated by all, equalled
by none. $2.50 value ................ . -] 1]

BALDWIN TYPE C LOUD SPEAKING UNITS WITH LONG CORD...............54.85
FRESHMAN VARIABLE GRID LEAKS........cccuiinenns. Ceeeterrertetstonsarnanans o
PANELS, ANY SIZE, 15" STOCK, per square inch...... D YRR [} § ¥ 4
TAIT DIALS (The dial-without a set screw), 4” $1.25; 37 iiriciireresstncaseveasaces 75
Silk wire wound VARIO COUPLERS, $4.50 value, 180 QeEree. vrisiiiieenrenennnnossas 2.00
THORDARSON TRANSFORMERS, $4.50 value; our
HONEYCOMB COILS at our prices mean a saving to

) el T S,

you. Order now.

Order

All orders filled promptly. We are swamped with orders as usual.
now and insure immediate delivery. Now in our new quarters.

The House of Service and Quality

Dealers and Represontatives Write for Special Prices

Moco Products ‘28 South Wells St., Chicago, Ill. '

~ The “How” of the Simplified Super Circuit
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RADIO DIGEST ILLUSTRATED :

NOTE.—The sccond part of the schedule l[st. anDGm
below. The first eppeared last week and the last part,
logether with the city-station index wul appear next

WAH. Eldorado, Knns. 485 only. The Midland Refln-
ing Co. Dally ex 10:30 am, 1:30 pm, markets,
weather. Sat, 1 pm, same. Central.
WAIT; Marshall, Mo, Eelly-Vawter Jowelty Co.

WAJU, Tdukion, B D. Tankion Colege.

WBAA, W, Lafayette, Ind. 50 mi. Purdue University,
Mon, Fri, 7:15-7:30 pm, educational Jecturs, Central,

WBAD, Minneapolis, ﬁmn. Sterling Elee

WBAF. Aoorestown, N. J. Fred M, AMiddleton,

w AH, Minneapolls, Minn. 200 mi, The Dayton Co,

Dally ex Sun, 1-1:30 pm, 8-3:30, 5-5:30, 9:30-10.

Sat, 11-11:30 am. Wed, 8-10 pm, Central

WBAN, Paterson, N. J. 200 mi. Wireless Phone Cor~
poratlon. Dally ex Sun, 9:15-9:45 am, 10:30-11,
1-1:15 pm, 2 15-2:30, 4:30-5:30, musie, Sat. morn.

only. XEaster:

WBAO, Decatur, m, 100 mi, James Milllkin Unly,
University activities. No definite schedule. ntral,

WBAP, Fort Worth, Texas. 400 and 485 only. 1,500
mi, Fort \Worth Star Telegram. Dally ex Sun, 9:45-
10 am, 11-11:30 am, 3-3:30 pm, 3:45-4 pm. Dally
nx Sat and Sup, 7:15-8 pm, 9:30-10:30 pm, news,

ports, concerts. Central,

WBAQ. Mishawalka, Ind. Lyradion Mfg, Co,

WBAU, Hemilton, Q0. IRepublican Pub. Co.

WBAV. Columbus, ©. 500 mi, The Ernor Hopkins
Oo. ally ex Sun, 12:30-1 pm, Mon, 7-9 pm. Cen-

W Aw AMarietta, 0. Marietta College.

 WBAX, \Wilkes-Barre, Pa. 200 mi, John H. Stenger,

. Jr. ‘Three nights_of week, not regular.

WE‘AY. Ne% Ioak. N’h}'. 400 only. 1;'500 mi. A.T. &

o, Experiment purposes onl

‘WBL. Anthony. KKans. 200 mi, T & H Radio Co.
g:ed hdem «11 CI::mt' concert, lecture. Sun, 10 am,

urch service. ntral

WBS, Newark. . 200 mp D. W. May, Inc. Dally
ex. Sun, 0:30-11 am, music; 1-1:15 pm, reporis;
2:15-2:30 pm, musle, reports. {\Ton, Thurs, Sat, 7: :30-
8 30' pm, program, ESu{lc. 9-10:30 am, sacred music:

WB-T. %n;'nr%?g N. C. 485 slso, 1200 mi. Southern
Redlo Corp, Dally ex Sun, 11 am, 8 pm, weather,
markets. Tues, Fx:'é. %:30 pm, music, Sun, 7:30 pm,
churel  services. astern

wBU, Cnfoago. 1L 100 L, ity of Chicago. Daily
“ex Sum, 10:15-10:30 am, 11:45-12 m, 4:15-4:30 pm,
polico reports Mnn. Wed, Fri, 3:30 pm, 7:30,

wg)e Spﬂngﬂeld. Mnss 422 only 1,000 mi. Wesum:-
house Elee. Mfz. Co. Daily ex Sun, 7:30 pm,
= children's llour' 7 45 markets, wcuther. 1ecmre, 8-9,
concert. Sun, 8 pm, chureh service.

WCAB, Newburgh, N, Y. 150 mi Newburgh Daily
News. Dally etx Sun, 1 pm, 2, 8, 7. Mon, Fri,

WGAG, Fort. Smith, Ark John Fink Jewelry Co. Testa

WGAD. Canton, N, Y. 200, 48C also. 300 ml St

nee Uniy, No regular schedule.  Eastern.
wgé\E. Pittsburgh, Pa. 400 only, Kaufman & Baer

WGAF, Rodgers, Mich. Michigan Limestone & Chem.

WGAG New Orlenns Ta. 200 mi. Clyde R, Randall
Dally ox Sun, 6:45-7 pm, news, time. Thur, $:30-10
pm, concert. Sun, 2-4 pm music. Central.

WCAH, Columbus, O, 500 mi. Entrekin FElec. Co.
Dnﬂy ex Sun, 11:30-12:30 am, muslc, news. Tues,
7-9 mn. concert. - Sun, 10-12:30, church service.

wcAl. San Antonlo, Tex. Southern Equipment Co.

Univ. Placo, Neb, 00 mi. Wesleyan Uni-
versgty. l“{ed 7 pm, tbcdtlmu storles. 'Thurs, ¢ pm,
e, lectures. entra

Wgﬁlﬁ‘( Boustron, Tex, 100 ml. Alfred P. Danfel.

Dally ex Sun, 7-7:15 pm, musie. Wed 8-9:15, con-

cert. Sun, 3-4:30¢ pm, concert. Central

WCAL, Northfleld, Minn, 500 mi. St "Olat Collego,
Thur, 11 pm, music. Sun, $:30 pm, music, concert,
lecture. Central.

WOAM. Yillanova, Pa. Villanova College.
WCAQO, DBaltimore, Md., 100 ml. Sanders & Stay-
man Co. Daily ex Sunm, 12-12:20 pm, 5-56:20. Mon,

Wed, 8-0 pm. Easterm.
WCAP. Decatur. I, Central Radio Service,

WCA San Antonio, Texr. 1,000 mi. Alamo Radio
e Lo, Son. Thurs, Sat. $:30-9:30 pm, con-
cert.

WCAS, Mlnneupol!s Minn, 500 mf, Wm, H. Dun-
woody Industrial  Inst. _ Mon, 8:30-10 pm, musie,
Iectures Mon, Tues, Wed, Thurs, Fri, 5:30-6 pm.

eodo instruction. Central,

WGCAT, Rapld City, S, 1. 485 only. 300 mi. S. D, State

Dafly ex Sun, 9:30 am, 12:30 m,
3 mn. weather, reports, Wed, 7:15 pm, concert. Moun-

WOAU Philadelphia, Pa, 485 also. 500 mi.’ Dur-
ham '& Company, Inc. Dally ex Bun, 11 :30 am, 2:30
pm. -] 30 repons, music. Tues, I‘r 10-12 pm, con—

9.4 pm, music. Eas

WCAV Lmle “Rock, Ark, ¥ C. che "Elec. Co.

AW, Quiney, II. 485 olso, 300 wi. Quincy Elec,
Supply Co. (Quiney Herald), Daily’ ex Sun, 5 pm,
muslo. Wed, T7-8:30 pm, concert. Sun, 11 am, church

w 1'\r,l‘ceB 21115mpm. %):ecl% Pm%rums. Central.

CAX, Burlington, niv,

WCAY, Milwaukee, Wis, 485 alse. 600 mi, Kesselman-
O'Driscoll Music House. Dally e¢x Sum, 11 am, re-
ports.  Mon, Tues, Thur, Frl, 8:30-9 :30 pm, music.
Sun, 7:30-8:30 pm, church gervices. Central.

ng M?arth it nln Cmil‘lla dleyco Ilclllec Co.

. , Minneapolis, nn 1

8t. Logos, Mo, 50 mi.  Stix, Baer & Fuller.
Da.hy, 12-12:30 pm. Tues, Thurs, 8-3:30 pm, musio,
news, Mon, Wed, Frl, 6:45-8 pm, concert, lecture.

Central,

WGCM, Austin, Tex, Unlv. f Tex

WCN, Worcester, Mass. 485 mo 100 ml, Clark Univ,
Dalily, 11:15Eam. 5:15 pm, weather. Ervening program
frregilar,

ch.g Detroit, Mlch 400 and 483 only. ‘1, 000 mi;
The Detrolt Free Press. Dally ex Sun, 10:35 am,
WCX Women’s Club; 2 \DM, news; 2:15, stock te;it)nrts'
2:50, weather markets; V4:15, “markets, muslc.
ex Sat, 8:30-10 pm, woek starting Dec. 11 and al-
ternate weeks thereafter, concert: 7-8:30 pm, week
starting Dec. 18 and altemute weeks thereafter, con-
eort. Sun, 2:30 pm pm, church services. Central,

WDAC, Sprinml!leld ‘ym Ilunois Watch Co. Time and
weather, spark on

WDAE, T 4 T1a, 485 also, 500 mi. Tampa Dally
Pimes.  Wed, Iri, 8-10 pm, music, lecture. Eastern.

WDAF, Kansas Clity, Mo, 400 and 485 only. 2,000
mi. Eansas City Star, Deily ex Sun, 3:30-4:30 pm,
reports, musie; 6-7, educatlonal, bedtime story, etc.:
!1 45 pm-l am, Nighthawk Frolic. Mon, Wed, ¥rl,

pm, concert. Sun. 4-5 pm, musie. Central.
VIDAG. Amarillo, Tex. J. Laurance Martin,
AH, El Paso. Tcms ' 485 also, 300 mi. Mine &

Smeltcr Supply Co. Daily ex Sun, 10 am, news, Ire-
norta. Tues, Thurs, Sat, 7:30-8:30 pm, musfe. Aoun-

WDAI Syracuse, N. Y. 485 also. 200 mil, Hughes
Radio Corp., Daily ex Sun, 12 m, reports. Wed, Sat,
-evening concert,

WDAJ, College Park, Ga. 2,000 m A&
w. P, R. R. Co. Daily, 7:30-8:30 pm, 10 30 11:30
pm, concert, Central,

WDAK, Hartford, Conn. 150 mi. Hartford Courant.
Dally ex.-Sun, 2:30 pm, 3:30, 4:30, 5:30, musie; 7:40,
bedtime story: 8:15, concert. Kastern

WDAL, Jncksonvi]le. Flo. 485 nlse. 250 mi. Florlda
Times Unlon. Daily, 11 am, time, weather; 4-4:3¢

m, §-9, musiec; 10:05, reports. Eastem

WDAD, Dallas, Tex. Attomotive Elec.

WDAP, Chicago, Ill. 2,000 mi, Drake Hotel '.Daily

ex Bun, cvery half hour frem 9:30 am to 1:30

Quotatlons reports; 6 pm, hews, Tues, Thurs, at,
m, colcert, Stn, 9 pm, 10, conecert. Central.

WDAR. ‘Philadelphia, Pa, Lit Bros.

WDAS, Worcester., Mass. Samuel A. Walte,

New Bedford, Mass. 500 mi. A, ¥. Smith.
AMon, Wed, Fri, 12:15-1:50 pm, industrial reports:
7:45.10 pm, music, Sun, 10:30 am-12, 5-6 pm,
church- gervices, Eastern,

WDAX, Centerville, Towa. 500 mi, TFirst Nat’L Bank.
Daily ex Sun, 11:30 am, reports, news, 3lon, Thur,
7 30-9 pm, concert.

School of Mlnes.

485 also.
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WDAY, I‘argo. N. D. 485 also. 300 mi. Kenneth M.
Hance, Dally ex Sun, 12:15-12:30 pm, Tues, Thurs,
Sat, 7:30-8:15, reports, news, music, Central.

WDM, Washington, D, C. 50 ml, Church of the Cove
epant, Sun, 10:30 am, church service; 3 pm, lecture;
7:80, church service. Eastern.

WDT, New Yeork, N, Y. Ship Owners Radio Service.

WDV, Omaha, Neb. 100 ml. John O, Yeiser, Jr.
Daily 7-8 pm. Tues, Sat, 12-1 am, Prl, 10-1D:25
pm. Sun, 2.4 pm. Muslc. Central.

WDY, Roselle Park, N J.  Radio Corp, of America.

WDZ, Tuscola, Ill. 0 mi. James L. Bush. Dalily ex
Sun, every half hour 9:30 am-l 15 pm, Chlcago Bonrd
of 'Irade quutn.uons Centra

WEAA, Flint, Mich, Fallain &. Lathrop,

WEAB, Fort Dodge, Io. 485 also. 600 mfi. Standard
Radio Equip, Co. Daily ex Sun, mnrkcts every 80
min, from 9:40 am-1:20 pm; 5:15 pm, 7-8, muslo:
8:15, bedtime story; 9:45, weather. Wed, Sn.t, 10-

11:1% pm, dance music, Sun, 10:30 am, 4:30 pm,
7:30, church services, Central,

WEAG, Terre Haute, Ind, 485 ‘also. 75 mi, Baines
Electrfo Service Co. Dally e¢x. Sun, 10:5 am,
weather: 12-1 pm, 5-6, music. Central.

EAD, Atwood, Kan, 485 also., 160 mi.

N. W.
Kansas Rodio Supply Co. Dally ex Sun, 11-11:30
am, markets, music; 12 markets; 1:45 pm, markets;
on halt hour 3:15 to 5:45, news sports, Tues, Wed,
Thurs, Sat, 7:30-9, concert, Sun, 11 am, church
servlce. 3 pm, sacred music; 7:30, church service.

Central.

WEAE, Blacksburg, Va, Polytechnic Inst.

WEAF. New York City, N. Y. 400 only.
Western  Elee.. Co, Dally ex Sun, 4 130 pm,
Mon, %\ed Thur. Sat 7:30-10 pm, 'l‘ues, Frl. 7:30-8
pr.  Es

WEAG Edgcwoo R I Nichols-Hinellne-ansett Lab,

WEAH, Wichita, Kan. 485 also 500 Lander
Radio Co. Dally ex Sun. 9:40 am, 10:40, 11 40, 12:30
pm, 1:30, 3:15, reports. Wed, Sat, 8 pm, concert.
Jvery third Sun, 8 nm. concert. Central.

WEAI, Ithaca, N. Y. Comell Univ,

WEAJ, Vermillion, 8. D. 300 mi. Univ, of 8B, D.
Mon, . Fri, Sat, 7:30 pm, musle, lectures, ‘Con-

tral,

WEAK, St Joseph Mo 100 mi. Jullus B Aber-
crombfe, hur, er. conccrt. Centra

WEAM, I\onh Plalnﬂeld 5 mi. Buroush of N.
Plninﬂeld Dally, 7:30-8 :pm, muslc, police nows, etc.

Eas
WEAN Provtdenm, R. I. 485 also. 50 mi. The Shep-

ard Co. Daily ex Sun, 12-1 pm, 4-5, 6-7, musio,
weather, concerts. Tues, Thurs, §:15-10, concert.
Wed, Sat, 7-8 pm, concert. Sun, 10:45-11:30 am,

7:30-8:45 pm, church service. Eastern,

WEAO, Columbus, Ohio. Ohio State Univ,

WEAP, Mobile, Aln. 485 also. 50 mi. Mobile Radlo
Co. Dally ex Sun, 12 m, reports; 4.5 pm, music.
Du.ll_v ex Sun, Mon, 7:13-8: 4.) pm, musie, Sun, 3+3:30
Em urch service. Centra

WEAR, Bnltimore, Md. 485 also 200 ml. News &

American Pub, Co. Dally ex Sun, 2-2:30 pm, 6:30-7,

wemher. musie, news, Tues, Thur, 7:30-9:30 pm.

FEaster:
WEAS, Washlng:on. D, C. 200 mi. The Hecht Co.
Dally ex Sun, 3-4 pm. Wed, Fri, 7-8 pm., Eastern.
WEAT, Tampa, Fla. _John J. Fogarty,
WEAU, Sfoux Clity, Ta. 200 mi. Davidson Bros. Co.
Daily ex Sun, 10 am, 11, 2 pm, reports, markets,
news. Mon, Wed, Fri. $:30 pm, concert. Sun eve,

church service, Central,

WEAV. Rushrllle, Nebr, 200 mf. Sheridan Elec.
Servica Co. Wed, Fri, Bun, 8-9 pm, concert, hews,
etc, Mountain,

WEAW, Anderson, Ind, 25 mi. Arrow Radio Lab.
gont, Wed, Fri, 7:30-8 30 pm, concert, news, ete.
entral.

WEAX, Little Rock, Atk T. J. M. Daly.

WEAY, Houston, Tex. 1,600 mi, Wil Horwitz (Iriz
Theater). ex-Sun, 11 am, dinner hints, nev™,
2 m, music: 12:57-} pm, time; 2:30 pm, music; 6
pm, news., Wed, Fri, 8-10 pm, concert, Sun, 11
am, 8 pm? church Services; 9 pm, concert. Central.

WEB, St. Louls, Mo, $00 mi. The Benwood Co., Inc
_l’)glly ox CSun 1119 -9:40 am, 12-12:45 pm, 3-4. Wed

WEH, Tulsa, Okla, (300 8. Main 8t., Eldorado, Kans.)
Mldlang Refining

Hduston, Tex. 485 also. 500 ml Hurlburt-Still
Elec. Co. Dally ex Sun, 10 am, 5:30 pm. weather,
roads. 'Tues, Thur, 8 pm, concert, Central

WEW, St. Louis, Mo. 485 also. 100 mL  8t. Louls
Pniv Dally ex Sun, 9 am, 10, 2 pm, reports. Con-
ral,

WEY, Wichita, Kan. 485 also. 500 mi. Cosradio Co.
(Wichita Beacon,) Dally ex Sun, hourly. 8:40 am-
12:40 pm, stock markets. Dally, 10:45 am and 4:30
pm, weather; 8-10 pm, sports, concert, lecture; 10:45
w%l.ather. Sun, 8:10 pm, church service, concert, Cen-

WFAA, Dallas, Tex, 400 and 485 only. 1,500 mi. Dal-
1las News and Dallas Journal. Dally, 10 am, ro-
rorts; 12:30-1 pm, address; 6:30-7, bedtime story:
8:30-9:30, musie, Tues, Thurs, Sat, 11-12 pm, mu-
sle.  Sun, "30-3 pm, bible c¢lass; 9:30-10:30 pm,
muslc. Centra

WFAB, Syucuse. N. Y. 100 m. ©. F, ‘Woese. No
deflnite schedule.

WI!;M]: ?uperlor, Wis. 400ceml Superlor Radfo Co.

ally, H

WFAD, Sallna, Kan. Watson Weldon Motor
Supply Co. Dally ex Sun, 8 45 am, 9:45, 10:45, 11:45,
1:30 pm, reports. Tues, Thur, Fri, 8§ pm, concert-
Sun. 11 am, church service; 8 pm, concert. Cen-

WFAF. Poughkeepsie, N. Y. 200 mi. H. C. Spratley
Radio Co, aily ex Sun, 10-10 80 am, 11:30-11:45,
130 2 pm, 4-4:15, Tues, Thurs, Bat, feature pro-

8:15-9:15 pm. _Eastern

WFAG. Waterford, N, Y. 340 "only, 800 mi, Radio
I:ngmecrlng Lab. ed, Bat, 7:45-10 pm, concert.

2.4 pm, church service. Eastern.

WFAH. Port Arthur, Tex. Elec. Supply Co.

WFAI. Asheville, N, C. Hi- Gmde ereless Instrument

WFAM. St. Cloud, Minn, 485 also. 100 mt.  Granlte
City Eleo. Co. Dally ex Sun, 8:830-4 pm, marl-’gts
Mo, Wed, 7:30-9 pm, ontectainment. Cenira

AN, Port Arthur, Tex. 100 mf, Elec, Sum)lr Co.
Tues. Thurs, 10-11 pm, concert.  Central.

WFAQ, Cameron, Mo, Cameron Radlo Co. and Mo,
Wesleyan College.

WFAS, Fort Wayne, Ind Unlted Radio Corp.

WFAT, Sloux Falls, § 485 also. 400 mi. Argus
Leader. Daily ex Sun. 10:15 am, I1:15 pm, 3:15,
7:30, roports, music. Tues, Thurs, Sat, 8-9 pm, con-
cert. Central

WFAU, Boston, Mass. Edwin C. Lewls,

WFAV, Lincoln, Nebr. 485 also. 300 mi. Unlv, of
Nebr. Dally ex Sun, 12:40 pm, markets. ed, 8:30

concert, Wed, Sat. 11 pm, concert. Central.
WFIRY Independence, kKan, 500 mi Daniels Radio
Supply Co. Dnlly ex Sup, 12 m, 4 pm, news. Mon,
Tues, ed, 7:30-8 pm, entertainment. Thur,
7- 8ﬂ30 pmc stat 7-0 pm, music. Sun, 11 am, church
8ervices, entral,
AZ, Charleston, 8. . 485 also, 400 mi. 8, C.
Rudio Shop. Dauy ex Sun, 12 m. reporu, news, mu-
Tues. §-10 pm, Easte
WFI Phllmlelph!n. Pa. 400 and 483 only 1, 000 ml,
Daﬂy ex Sun, 10 am, reports; 1:16 pm, news; 2, re-

ports; 35:30-4:30, concert; 6:30-7, children’s hour,
Wed, Snt evenings, concert Wed, . 110 pm;
I§un. :30 pm, organ recital, Sun, 4 pm, chapel.
aste:

WGAB, Houston, Tex. 250 mi. QRV Radio Elec., Co.

fat, 7T pm, news;

Escuela His-
Sat and

Daily ex Sun, 8:45-9:15 am, news.
8-0:15 pm, concert. Central.

WGAD, Enscnada, Porto Rico. 250 mi
pano Americana do Radlo Telegrafia, Inc,

Sun _eve,
WGAH, New Haren, Conn New Haven Elee, Co.
a. b mi. W. H, Gass.

WGAJ, Shenandoah, T
‘Thur, 7:30-8 pm, Central
WGAK Macon, Ga._Macon Elee. Co.
w Lancaster, Pa, 35 mi. Lancaster Elee. Sup-

3
ply & Construction Co, Mon, Wed, Frl, 7-8 pm,
coucert, lecture, Sun, 8-3:30 pm, church service,

150 mi. Orangeburg Radlo
ex Sun, 10 am, markets,
4 pm, Tadlo tal¥, markets,
lecturc. 10, time, weather, en-

" Mon,

Eastern.
WGAM, Orangeburg, B, C.
Equipment Co,
weather;  11:55,
sports; G, muslc,

i WHAG, Cincinnati, 0.

tertalnment. Sun, 11 am, church servics; 11:55, time;
10 pm, time, weather, music. Esstern.
WGAN, Pensacola, Fla. Cecil E. Lloyd.

VIGAQ. Shreveport, La, 500 mi. Glenwood Radlo
ex Sun, 5:30-6 pm, 8, music, Sum,
7:30 pm, church scmce ntral,
WGAH. Fort Smith, Ark. Southwest American,
WGAT, Lincoln, Nebr, 100 mi, Am. Legion, Dept. of
Weor, Mop, TWod, 9 pm, nemouncements, B, 9-10
8’",{ patriotic program, concert, Sun, 3-5 pm, sermon.
entra’
WGAU, Waoster. 0. Marcus G. Limb.

WGAW, Altoone, Pa. Emnest C. Albright.

WGAX, Washington C. H.,, 0. 75 mi, Radio Elec,
Co. Dally ex Sun, 12 m, musle, news; 9:30 pm, con-
news., Sun, 10:30 pm. sermon. Central.
WGAY. Madison, Wis, 0 ml. North Western Radio
Co. Dally ex Sun, 9-10 am, financial pews; 11:30,
news, opening markets; 4 pm, news, clusing markets.
Mon, Wed, Thurs, Sat, 7:30-8:30 pm, concert. Sun,

(:30-12 am, sermon. Central.

WGAZ South Bend, Ind. 200 mi. South Bend Tribune.
Da ly ex Bun, 9-90:30 am, houschold hlnta. menus;
3.5 Bolnm music, Tues, Thurs, Sat, 7-8 pm, music.

cntra

WGF, Des Molnes, Jowa. 485 alsoc. 300 ml, Reglster
and Tribune. Tues. Fri, 7:30 pm, entertainment. Sun,

pm, church service, Central

WGI Medfonl Hillslde, Mass. 485 also. 500 mi.

& Research Corp. :

ll 30, 3:25 pm, musie;

6:80, reports, news; 5
Men, Wed, |rl. 6:15

code practice.

pm, Tues, Sun, 8:30 pm,
conoert. Thum. Fri, 9:30 pm, concert. Snt 8 pm,
“Sun pm, concert, 6:30, reports. Eastern.

WGL Phllnde!nhl&. Pa. 2,000

pm,
at, chlldrens hour.
code practice, _ Tues,

»m,
Tues, Fri, 2

To)l. & Telg. Co. Dalily ex Sat, 12 15 pm, tweather;
{Mon, Thurs, agriograms); 2, 3, 4, 5, musie, reports;
7:30, bediimo story, news. Mon, Wed Fri, 8-10 pm,
concort. Sun, 3 pm, vesper services. Eastern.

WGV, New Orleans, La. 300 ml. Interstato Elec. Co.
Mon, Tues, Wed, 8- 9 nm ‘musle, talks. Central,

WGaY, Sehenecmd}, N 0 and 485 only, 1,000 ml,
General Elee. Co. Daﬂy e'c Sun, 11:55 nm, 12:30 pm,
6, 10, reports, time, sports. Mon, ‘Tues, Thur, Frl,
2.2:30 pm, 7:45, concert. Fri, 10:30 pm, special.
Sun, 10:30° am, 4:30 pm, church service, Eastorn,

WHA, Madison, Wis. 485 alse. 600 mi. Unlv. of
Wis. Daily ex Sun, 11:58-12 m, timo signals; 12 m,
weather; 12:07 pm, agricultural bulletin; 12126 ;)m
educatlonal lecture. Tues, Fri, 8-9 pm, news, lec-
tures, music.  Central

WHAA, Iowa Clty, Ja. 200 ml. Univ.:of Iowa. Mon,
Tues Wed, Fri, 8: 30 nm. lecture, concert, news, Sat,

R . sports, Central.

WH Galveston, Tex 300, 485, 600 also. 500 mi,
Ulark Ww. T}mmmon Co. ly ex Sun, 9:45 am, 3:30
pm, 5. reports, music, news, Tues, Thurs, Sat, 8

10 am, church service,

pm, entertainmert: Sun,
Cole Bros. Elec. Co.

Central.
WHAC, “Waterloo, Ia. 150 mi.
Dully ex Sun, ¢ pm, news, sports. Mon, Wed, Fri,
pm, econcert. Central.
WHAD Mllwaukee, Wis. 100 mi. Marquette Unlv
Wed 7:30-8:30 pm, musfc, entertzinment. Central
HAE, Sloux Clty, Ia. 200 m!. Automotite Elec
Semco .Co. Dally ex Sun, -12:30-5:30 pm, music,
ports. Thur, 7:30 pm, music. Central,
WHAF. Pittsburgh, Pa.  .200 mi. Radlo Elec. Co.
- Dally ox Sum, 11:80-12 m, $-3:30 pm, muslc, news,

Sun, 9-10, music. amern.
100 m!, Unlv, of Cincinnatl,
No definite schedule

WHAH, Joplin, Mo. Ha!er Supply Co.
Al, Davenport, «Ia, r 30 mi, Imdlo Equip, & Mfg. Co.
Dally ex Sat and Suh, 2-2:30 pm, 4:30-5-30. 10-11,

Sat. 10-11 am, 2-2- 30 pm, 5-5: 30 11-11:30. Ccntraslo

WHAK, Clarksburg, W Vn. Roberts Hdwe. Co,
ml, No definite schedul

WHAL, Lansing, Mich, 200 mi, The Capltel News.
Daily ex Sun, 9:15-9:45 am, 12:30-1 pm, 3:45-4:15,
7:30-8:30, Sun, 2:30 pm. Central.

WHAM, Rochester, N. Y. Unlv, of Rochester, ,

WHAO. Savanneh, Ga. 100 ml. Frederick A, 'HIIL

Daily; 9:30-10 pm, Eastern. .
WHAP, Decatur. 1. 100 mi, Otta & Kuhns, No
definite schedule,
WHAQ, Washington, D. C. 75 mi. Semmes Motor Co.
Mon, -8 pm, lecturs on automobile upkeep,” music.

Lastern
WHAB. Atlantle City, N. J. Paramount Radlo & Elec.

WHAS, TLouisvllle, Ky. 485 also. 1,500 mi. Courler
Journgl and Loulsville Times Co. ally ex Sun, 4-5
pm, 7:30-9.  Sun, 9:57-10:45 am, 4-5 pm, chureh
service, Central.

WHAV, Wilmington, Del. 200 mi, Wilmington FElec.
Spec. Co. Daily ex Sun, 12-1 pm, musie. Mon,

ed concert. ‘Tues, Thur, 6-7 pm,

WHAW, Tampa, Fla 200 mi. Plerce Elec. Co. Dally

ex Snt Sun, 12-1 pm, 4-5, music, ngrlogmms. Sat,
music, emertalnmem. Easte

WHAY Buntington. Ind 5 mi, Hunungton Pub. Co,

uy ex Sun, 12 3 pm, music; 1:30 pm, 6, re-

pom. sports. Mon. Wed, Sat, 8 pm, concert. Cen-

ral,
WHAZ. Troy, N. Y. 400 only. 2,000 mi,
Polytechnic Inst. Mon, 8:15-9:30 pm, muslc.
continental sccond Monday of each month, 12-1:30
am, musle,

WHB, Kansas Clu- Mo 400 and 485 only, 1,000 mi,
Sweeney Auto & Tractor Scheol. Dally, 10'am, 8 pm,
G, weather, Dally ¢x Sun, 2 pm, ladies® hour; 7, bed-
tlme ntorles. Tues, Thurs, Sun, 8-10 pm,. concert.

WHD. Morzantown. Va. 100 mi. W, Va. Univer-
sity, Daily, '4-8, 7-7: 30 news ete, Eastern,

WHK,. cteveltmd ‘0, 0 mi. Warren R. Cox. Dally
ex Sun, 8:30-9 am, test; 1:80-2 pm, 4-4:30, musle;
6 6 30 news. musm Wed, Sun, 8-9:45 pm, germon,

WHN. Brooklyn. N. Y. 200 mi. Associated Broad-
castors, Iuc Duily ex Sun, 7-8 am; 9:15-10:55, 12:55-
1:15 pm 5.2:30, 4:15-5:30, 6:15-7, 7:30-8:30, 10:30-
12 m Wed, Fri, 7:30-8:30 pm omitted. Sun,
1-3 pm 10 30-12 m. FEastern,

WHX, Des Molnes, Ia. 50 mi. Jowa Radlo Corp.
Dally, 5:30-6:15 pm. WWeéd, 8-9:30 pm. Central.

WIAB. Rockford, 11l 50 ml Jesiyn Automobilo Co.

Rensselasr
Trans-

Tucs, Frl, 7:30-8:30 pm, musie. Centra
WIAG, Galveston, Tex. 485 nlso 200 ml. Galveston
Tribune. Daily ex Sun, 12:35 pm, reports. Tues,
Sat, evening concert. Central.
1AD, Ocean City, N. J. 200 mi.__ Ocezn Clty Yacht
Club, Fri, Sat, Sun, 8-12 pm. Eastern.

WIAE, Vinton, Ia, 76 mi. Zimmerman Radio Co. Tues,

Thuts, Sat, 9 Jm, music, news, ed, 8 pm, band
concert. Sun, 2:30- pm, music. Central,
WIAF, New Orleans, La. 300 mi. G. A, Delortin.

Tues, 9-10:30 pm, Thurs, 12-1 am, music. Sun, 10-
11:30 am, music. Central.
WIAH. Newton, Ia, 200 mi, Contlnental Radlo &
fg. Co. Dalfly 12:30-1 pm, musfe, news. Mon, 7:80-

pm, Central.-

WIAI Springfield, Mo. 100 mi, Heer Stores Co. Dally
ex Sun, :30-11, reports, news, Tues, Thur, Sat,
7:30-8:30 pm, music. Central.

W|AJ Neenah, Wisc. Fox River Valley Radio Supply

WIAK Omaha, Neb. 485 also, 800 mi. Dally Journal-
Stockmnn. Daily ex Sun, 7:45-am, 9:10, 10:15, 12
m. 1: 3:50, markets, weather,

WIAQD, l\Illwaukec. Wis. 200 also. School
of Engineering, Mon, Tues, Thur, Fri, 10:15-10:30

am; 11:30-11:45, news; 11 :45-12:10 pm, lecture; 5-6

pm. news; 7-7:15, music; 7:15-7:30, lecture. ‘Cen-

WIAQ Marion, Ind. Chronicle Pub, Co,
1AR, Paducah, Ky. 150 mli, Paducah Frening Sun,
Daily ex Sun, 3:30-4 pm, reports. news, music; 8 pm,

concert, lecture, etc. Cent
* Hawk-Eye Home Elec.

WIAS, Burlington, Ia, 400 ml
Co.  'Tues, Thurs, 8-9 pm, concert. Central

¢ mi. Thos. F, J, How-
ﬁ:tt. 'l‘ues Thurs, Sat, 7:45-11:3¢ pm, concert.
astern,

WGM, Atlanta, Ga. 400 only. 1,500 mi. Tho Atlanta
Constltutlon Daily ex Sun, 6-7 pm, orchestra con- |
cert; 9:30-10: 30 pm, muslic. Sun, 3:30-4:30 pm, or-
gan reclt.al. :30-10:30 pm, muslc. Contrl

WGR, Buffalo, N, Y. 485 also. 1,000 mi. Federal

‘WL2, Falrfleld, 0. U

Radiophone Broadcasting Stations

rl

WIA'llJ' '.Il:gﬂ;llo. Mclx. Leon T, Noel.

ars, Ia. Am. Trust & Savings Bank,
WIAV. Binghampton, N. Y. N, ¥, Radlc-m5 Lab,
WIAW, Saginaw, Mich. Saginaw Radio & Elec. Co.

WIAY, Washington, D. C. 200 mi, Wood
Lothrop. Daily ex Sun, 10:30-11:3% am, ggdpmﬁ'
music. ~ 8at, §-10 pm, concert. FEastern.

WIAZ, Miami, Fla, Flagler St., Eles. Su Sole
W})lghylfgfeg?grt, lza._{ 600 m'lf_ K. &:mlilY Ele !%:
, 8:80-7 pm. ues, Th [
pm, Sun, 1:30-2:30 pm and 6:30-7 pm‘.ﬂshngtggn.l 0:30

WIL, Washington, D C. 100 mi, Continental Elec,
Supply Co. Dally 5:30-7 pm., music, entertainment.

Enastern,
WIP. Phuudelphla Pa, 400 only. 2,000 ml, Gimbel
Bros. nnd Publle Ledger. Daily ox Sun, 2:30-3:30
g‘n P auy. xlmilo- Sgrtn. 17 713 )5 D, Téxes, 7-12 pm.
church srrvlce " Eastern. e Sunam pm,
WIZ, Cincinnatl, 0. 485 algo. 200 ml. Cino Radio

Mfg. Co. Daily ex Sun, 12 m, 3:30 pm, 7-8, reports,

wjgtértall‘rixmexl]t. Central,
neoln, Nebr, 200 ml. 1
on, Yoo 8130 8 o, T u!'n.l American Radlo Co.

WIAD, WWaco, Tex, 485 also. 500 ml.
Radio Enpgrng. Lab., Dzily ex Sun, 12: ?110 1 g&fkfgf-.’:?
kets, news, music; 8:30-4, news, musie: §-6:15, sports;
ssel‘-ivsI::% 453 agogcerx; ;’n!ilw? BSlén. 11-i2 am, church
. * s ’ ¥
w‘j‘ll“’:}c- BCentml P (4 15, sports; 8:45-9:45,
N Iuncle, Ind. 1,200 mi. Muncle Pr
Smith Co. Daily ex Sun, 3:30-4 nm(.tssm:gil}
music. Mon, Wed, Frl, 7-8 pm; Sat, 6-7 pm, musié,
wil‘m, 10-12 am, church services. Central.
G, Norfolk, Neb. 485 also, 150 mi. N
News, Da.lly ex Sun, 12:15 pm, 3:30, 50.“0511.{301’&:3
ports, code school. Central. '
WIAL Dayton, 0. Y. M. C A.

WIAK, Stockdale, 0. 485 also. 250 mi,
Lab.  Daily ex Sum, 10:80-10:50 am, music; 11:05-
11:20, reports, news; 6-6:30, music, netws. Wed,
8-9 pm, concert, Sun, 2-2:45 pm, church service,
Central

Mon,

WIAM, Cedur Rapids,Ia. 50 mi. D,
\\;\eﬂ I;f ﬂ? -8 Ixi;n ’én%s‘ljc Central }f. Perbam,
. Peorla 00 mi, Peorl Star.
Sun, 9:15-11:30 am, markets, weather; ID.';'IOﬂypx%‘
clc;sslng n:nn(r:kle]ts.ﬂugﬂélgrgms Tucs, Thurs, Sat, 9:15-
. _conce enty
WJAP, Duluth, Minn, 200 mi, Xel
néogb I'Emrlnr?énli.hgt :30 spm Huféc' Mfﬁ:’f gl?\.g‘gh S?lot.
- . un
P, chiurch service, Central, - plpe” organ, 12-1
Popeka, I{ans. _Capper Publications,
WJAR rovidence. R, I. 485 alse, 600 mi. The OQut-
et éo Dally ex Sun, 10-11 gm, 2-3 pm, §5-6. TIrl,
WJAS. f’itisburgh

concart.P Eaiﬂ%rn‘ - n
a 50 m ttsburgh Radio Sup-
ply Bous:?o (sl’ittshux\rzlh Lcader) Frll)n.uy gx Sur?. 011 %‘8-
on. Tues, 78 p tern,
WIAT, Marshall, Mo. 100 i’ I\elley-VamerEggn?glnry

Co. Daily ex Sun. 5:30-6 pm, concert, _Centr:
WJAX Cleveland, 485 also. 1,000 mi. Unien Trust
Co. Daily ‘ex Sat pm; Sun, 'B-9:45 am, 10-10:45,
2-2:45 pm, 3-3:45, musle, financial reports, news.
7~ 830 pm, Thurs, 8:153-10:3¢ pm, entertain-

Eas
WIAZ, Chicugo. Ill Chicago Radie Lab,
wiD, 'Grzmvi 0. 25 mi. Denlison Unlv. Tues, Thur,
-6 pm, educﬂtlonal lectures, Sun, 5-6 pm, religious

gtorles.  Central,
WJH. Washington, D, €. 100 mf. White & Boyer Co.

White Radio

Daily ex Sun, 1-2 pm 145+
Dally ex Sun. pm, music, Tues, 7:45-10 pm,
WJIK, Toledo, 0. 800 mi. Servico Radlo Equipment

Co, Daily ex Sun, 2-8 pm, reports. Mon, W
7:30-8 pm, concert, Sat, -5 pm, sports, ne“ssd' Ié‘fx‘n
11-12:30 pm, 7:30-8:30, church services. Eastern. *
W;Ir)é]egrfggl ‘.Lé)rk, N. Y. De Forest Radio Te!ephone &
Wiz l\c\vark. N, J 1, 00 mi.
“éstlnghousc iﬂlec Co. ? ally evnsugé? 9(-:O€D ::rz’ld.
Il)ml..v glrllllx}c‘li;qsgﬂ? - 3g 83(1)0 :30. lSun.nll) :30 am-
, ces; 3-4:30, musle. E
WKAA Cedar Raplds, Ia. 200, 485 also, 20?%1 H.

Perar. Dally ex Sun, 12:45 pm, reports: 5:30, re-
ports. agriograms; 6-7, music. Thur, 11-12 pm,
music. Sun, 4-5 pm, church service, Central,

WIKAC, Lincoln, Neb. 400 mi. The Idncoln Star. Tucs,
Fri, 8-9:30 pm, concert, cntertainment. Central,
v‘hﬁ“" \Ii:?sﬁu nf:i?lenc'% I. \{* S ]Iutﬂes Iéoml
ichita TFalls, Tex. . 8. Radio Su 3
WI(AG Loulgville, Ky, Edwin T, Bruce. oply Co.
WRAH, West Palm Beach, Fla. Planet Radio Co,
WHKAK, Okemah, Okla. Oittuskes County Netvs.
WIKAL, Orange, "Tex. Gray & Gray,
WKAN, Montgomery, Ala. 200 mi, Alabama Radle
% flzl:tm(llo. Mon, Wed, Frl, 6:30-7 pm, music, news.
WKAP, Granston, BR. I. Wilcox Flint.
wIl!(lAcQ' San Juan, Porto Rico. Redlo Corp. of Porto -
WKAR, I:'nat Lnns!nx. Mlch. Mich Agrl. Collego,
WKAS, Springfleld, Mo. L. E. Lines Music
Co, n!ly ex Bun, 6:30- 'l pm. sports Mon, Fri, Sat,
8-9:15 pm, music. ~Central.
WKAYV, Laconia, N, H. Laconia,Redic Club,
quw. Belolt, wm 100 mi, L. AL 'I‘umer. Dally
» Bridgeport, onn. ml. 'm cfarlane,
WHKAY, Galnesville, Ga. 100 mi, Brenau College. No

deﬂnlto schedule, College activitles, Thurs, $:30 pm,

Fastern,
WKG Bnmmore, Md. 500 mi, Jos, M. Zamolski Co,
;.l;ueis. Thurs, Sat, 7:30-9:30 pm. Eastem. daylight
WKN %{‘elxg;hfs, Q(‘ﬁ::n. Ogiechtlnsnsn Croels 500 "
oma Y, 2, 2130, WRY
:mu{lo Shop (Dally Oklahoman). Daily ox St:n.
12 m, weather; 7:3¢ pm, sports, specigls; 9 pm,
geg,ther, news. Tues, Wed, Fri, §:30 pm, concerts.
e : .

NSOAéttn te Coll
ate CRO,
WLAF, Lincoln, Neb.,  Johnson -Radle Co.
WLAG, Minneapolis, Minn. 400 and 485
mi, Cutting & Wash, Radio  Corp. D
9:30-12 am, music, market reports; 1:30-3 pm, musie,

WI.AO. Raleigh. N, C.

farm news, styles; 3:30-4:45, markoets music' -7 :30,
farm news, children’s hour, Thur, f“rl, Sat, 8-9 '36
pm, concert. Sun, 4:30-5:30 pm, church services,
Central.

WLAH, Syrucuse. N, Y. Samuel Woodworth.

WLAJ, Waco, Tex. 485 alse. 1,000 mi, Waco Elcc.
Supply Co. Dally ex Sun, 9:30 am, 10:30, 2:30 pm,
musle, reports, Tues. Thur, 7:45-8:45 pm, music.

Sun, 3 pm, church service.

WLAK, Bellows Falls, Vt. Vermont Farm s .
pringfleld, mf, orTow (1]
Mon,' Wed., Irl, 8-8:30 pm. dance musk
WLAN, Houlton, Me. Plgng%n Hdwe, Co. o Central

w P. Loulsville, Ky. ordan,

WLAQ. Kalamazoo, Mich.” 100 mi A, B, Schilling.
Dally, 10-12 pm, musie, Central,

WLAR, Marshalltown, Ia, &0 mi, Meikel Musie Co.
No deflnite schedule.

WLAS, Hutchinson, Kan. 485 also, 160 mi, L. V.
Plush, Dally ex Sun, 9:30 am, 10:30, 11:30, 12:30
pm, 1:30, mnrkets. 12:30-1:15 pm, music. Wed, 8-9
m, concert, tral.

WLAT, Burlinmon. ]a. Radio and Speclalty Co.

WLAYV, Pensacolo, Fla. 200 mi. Elec, Shop, Ine.

Daily ex Sun, entertainment. Cen-

tral.

WLAW New York, N. Y. New York Police Dept.
AX. Greencastle, Ind. Greencastle Community
Broadcasting Station. (Putnam_ Elec, Co.)
LAY, Fairbanks, Alaska. Northern Commercial Co.
AZ, Warren, Q. 100 mi. Hutton & Jones Elec.
Co. Wed, 8-0:15 pm, classical concert. Sat, 10:30-
11: 310 pm, Emutsic. sports, Sun, 7:30-8:30 pm, church
rejees. aste
WLB Minneapolls, Minn. Univ. of Minn. 100 mi.
Dally ex Sun, 12-12:30 pm, 7:30-7:50. Centr:
(The third and last part of tho station schedules witl
appear next week, With this will appear the city-
station index.)

8-9 pm, music,

only, 1,000

hily ex Sun, -

=
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.. FLEWELLING THEORY ' —

(Continued from page 7)

becomes free, and the action renews itself,
By using the exact value for the grid Largest Largest

~leak resistance, we can time this action R d. R d'

_. to meet our needs. Incidently this is whlat aalo aGlo

is done in the Flewelling Super and results
in a time element entering into our cal- St.ore . : St.Ol'e
culations. By changing the time of this n - - ' - in
action (which is very audible in. the phones America America .
when slow enough), we can start and-stop x : 3 .
at any frequency all action in the circuit. BUY HERE FOR LESS )

It is this stopping and starting action
that gives the Plewalliil?guslupe{ its l4)::11.9,:'n.c- )
teristic sound. It w erefore be seen . - - . ®
that the whistle is not caused by the|l| Radio Supplies purchased here are sold under a positive guarantee of .
familiar *“low frequency oscillation of

10,000 to 15,000 cycles per second~, but by ||| satisfaction. We carry th the largest new stock of first quality merchandise.
this starting and stopplng action.

o ; How Condensers Effeot Action
. < It is well known that if a condenser is C

. placed in a suitable circuit and alternately l t P t f 2 St A l f

o charged and discharged there will be set om e e ar s Or e m l ler
;‘;’u;‘;d“,;; i‘gg‘gﬁd*;ai‘;ﬁggﬁgtggtg‘;ﬁttﬁ,‘gtﬂig Can be used to ampllfy Reinartz, Flewelling, Crystal or any receiving set so that loudspeaker or
circuit to find a position of equilibrium, phonograph can be used in place of headset. These parts consist of 1 Formica Panel 7210 (or other
The magnitude of actlon depends of suitable size), 1 High Ratio Thordarson Transformer, 1 Low Ratio Thordarson Transformer, 2 How-
course, upon the constants of the circuit. k B d P 1 B b f

Now if the frequency of the surges of ard Rheostats, 2 Bakelite Sockets, 3 Jacks, 13 Binding Posts, aseboard for .
ggebcofll’?_egzeriiﬁ 1‘,’."°‘i,‘“‘f‘"1€’;,2“{‘§§é agldnttt can mounting, and 1 Wiring Diagram with complete instructions for assembling,
y proper g .

we will be enabled to let our eireuit “run with template for drilling panel. Complete. .. ... .......cooviiiierrennnn.

away’” to a point of maximum amplification,

and then to stop it from entering into the ) C 1 ) P f R ° Co ®
Tion ot the. Dronor moment of positire re- oinp ete Farts for heinartz Circuit
sistance in the form of a surge from the Includes 1 7x18 Formica Panel, 1 Bakelite Socket, 1 Howard Vernier Rheostat, 23 Plate Condenser,

- condensers. 'This cycle of events must 11 Plate Condenser, 3 Switch Levers, 2 Dozen Switch Points, 1 Reinartz Wound $1 1 4 5

occur at a such a rate of speed that it

will, if audible at all, not be so slow as to Coil, 1 Variable Grid Leak, 8 Binding Posts, 25 Feet Tinned Wire, 1 Base for Coil,

result in distortion and it is therefore s . H
necessary to so adjust our leaks that ma 1 Mounting Base Board, and 1 Diagram to Construct this Set. Complete........

Vlock out any distortion, o o Vet COMPLETE KNOCKDOWN RECEIVING SET \

It will be found that the action’s speed

will be dependent not upon the leak value This includes 2 Variometers, 1 Coupler, 3 Dials, 1 Rheost ingham D Bakelite Socket, 1 Ma-

pler, 1als, eostat, 1 Cunningham Detector Tube, 1 Bakelite Socket, a

alone, but that this value must be changed hogany Cabinet, 7x18 Forn;ica Panel, 6 Binding Posts, 1 Switch Lever, 12 Switch Points, 2 Stops and 1 17 9 5
L]

as other constants in the circuit are . . . .2, A TN . s
changed. For example, in tuning, if the Diagram to.construct this set. Set is capable of receiving 1,000 miles if mstalleé with outdoor aerial....

tuning condenser and the coupling of the

bo changed to correspond, and thus keep - VARIABLE CONDENSERS

the time element at the right point. "$4.30 Value, 43 PLATE, now.......ccuv......31.75  $3.10 Value, 5 PLATE, now....ceeseveesss...$1.25 L
Flewelling' Flivver Differs from Super $3.70 Value, 23 PLATE, now. -.oev.vvnv.r....$1.45  $2.70 Valtie, 3 PLATE, now......eeeeesese...$1.15 -
The above outline of action is but roughly -~ $3.30 Value, 11 PLATE, Now.....ovoeeeeennnn. $1.35

drawn, It is given to show that there is a

Fiivver than in the usual Supor, vecmuse ||| U.S.A. SIGNAL CORPS *\ WESTERN ELECTRIC PHONES, $7.95

so many folks have thought that there - ~ .
was no difference in the two except that Each Phone Cap is covered with large soft.rubber ear cushions, and an aviation leather helmet goes with each set!
S the large inductances in the latter were These are the only phones to pass the Government speclﬁcatlons for sensitiveness and loudness, the requirements called - 5
L "G‘Eﬁ{?iﬁ’3;322&§§:e£%wever this one has for in aircraft reception, e
i_ ‘t“.(())ofllsdi?]irt?t’;:.a. moment a Flivver circuit I IN L B L IN P NES )
=" modified so that it would have no plate coil, These are the Genuine Nathanial Baldwin “Mica Diaphragm" 9 95 Genuine Baldwin “Mica Diaphragm® Type 4 65 -
and no ground or aerial, a circuit that has Phones, complete with silk cord and headband. Special at “C” Loud Speaking Units. Special...... ® -
no more opportunity for regeneration than i -~ :

. £7id ‘and plate clrouits through ine tube COMPLETE PARTS FOR FLEWELLING CIRCUIT

elements themselves. If you saw such a

?\icla?x‘;ciltyzrt‘xinb%airgeaihztav‘xti?gzrt?ghmizlglscead‘?lll}é Includes 6x14 Formica Panel, 23 Plate Condenser, 3 Micon .006 Condensers, 1 Freshman Variable Grid Leak, 1
question, “Ts this cireuit deper?dent upon Remler Leak, 2 Coil Mount, 2 Honeycomb Coils, 2 Coil Plugs, 1 Socket, 1 Howard Vernier Rheostat, 8¢ 12 45
regeneration for its action?' Unfortu- Binding Posts and 1 Diagram to Wire and. Construct This Set. Complete .................... e .

nately such reception is not yet at all re-

liable. It has been accomplished only in FILAMENT CONTROL SINGLE CIRCUIT 35¢
rare cases but the accomplishment brings FEDERAL JACK .......... srevesases ..........--.M.--..... .......
such an element of uncertainty into our FILAMENT CONTROL DOUBLE CIRCUIT ........ Weesatensceansansanes eeseaesstearanra s 50¢

proposition that it seems worth while still MAGNAVOX’ LOUD SPEAKER, Type R3 e e e e e e e e -mom-$34 95

to entertain the doubt.

Light Socket Aerial VARIOMETERS, Genuine Mahogany, $5 Value, Now..... .. .$1.95

Phone condengers will' make a socket

condensers and. conneet them a5 snow ||| VARIOCOUPLERS, $4.50 Value, Now ........... . (. vi€.=.-$1.75

condensers and connect them as shown

BT RE HONEYCOMB COILS

PHONE CONDENSERS

7'~\7 iSO::ETiu I"Rst,;-QO'msdi hard bb ' 500 Turns................$1 50 ;gg _ITurns ................. $17-(5)0 75 Turns..-.-.-..---....----40‘:
n e ustration, using a hard rubber UTRAS. ¢ o s s v v oo s v oo ene . dOC
base' wood or bakelite.—Arthur H. Phil- l 250 Turns. TR 1 50 |50 Turns .......... et .B0c 50 Turns. recses Pesie s e eme um-‘u4oc
lips, Winnipeg, Canada. : 1,000 Turns....ovouvvinenas 125 100 Turns'..ovovennnenn... ...50c 35 and 25 Turns...e.emesess..40c
T~ Radio insurance i now being offered $8.50 Guaranteed 3,000 . Gre'u}o'l Lightning Anti-Capacity
cevering fire, lightning, breakage and theft. Ohm Head Phones... $3 65 : sDete:]toré ...... St § 1 65 Arresters ........ieeeenn. 95c Switches .iovennsrvens $1-50 »
. Sign orps Super Sensitive | 2.8lide Tuni
Rheostats ................ 45c Microphone $2 45 Coil;.cat.l.l:l:g.' ........ $1 95 Lightning Z 65
. Sponge l‘lubber Ear 50(: Transmitters ......... . 3-Coil Honeycomb Switches ..cieeesases. $ . o
*Chl Rad handbook Do, 203 and 3 Sobid Copper Actial” " 35 ¢ | Mutgs, with Knows $4.20 1 L
> T2 | “dnch i Zsc Spaghetti Tubing, 10 Phone Caps, for mostly zsc now at....... reevevnrernes 45(!
,- ;rhordarsosl':‘.5$m aIllfymg Trans- %arg pasreseneaanas e (M glil Pliogesni‘.l....\.‘., ...... Fresheron Voriabl
ormers ue ord Tip - gnal Cps. Hot Wire reshman Variable
NDW ...’...............’ $Z 9 Plugs ..................... 60(: Ammcters, - $5.45 Grid LCakS............... 95c

Because of the asuniching FORMICA PANEL,1” thick, Black or Brown, Square Inch........14c

Rad’s latest Handbook-Cata-
log, we are forced from this

wrapoimg and maiing e, ||| We guaranteeall merchandise purchased of us.  Mail orders receive immediate attention -

In this Chi-Rad Handbook are -

ST ‘tiii pafes of valual()ile 1Fform:ﬂ . . .
o eludes the Tolloadi 120 - Letters of comment on the merit of the merchandise sold end the service rendered
= 1, Technieal dfscussions _of through our mail order department have brought duplicate orders which have put us
i mengdio apparatus an in a swamped condition. We ask to bear consideration, if your order is a day or
?:1“%?,‘,",?’eé‘,’a};ﬁiﬁ,‘;‘:‘*‘%ﬁ‘r‘ku,‘{; two behind in ‘delivery.

and illustrations on “How to
Build a Reinartz Receiver.”

whe tabizs, Seanitions, - codes, BUY HERE FOR LESS

J’ust wrap a dime up in this

ad and mail it to us today. ’
Requests  for books will be

filled in the order in which we

reccive them.

e 5 st 509 South State Street CHICAGO, ILLINOIS || -

Chicago - -
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Pay System in England

Owners of Sets Pay a Yearly License
O WNERS of stations in Ingland are trying to put
broadcasting on a paying basis. Artists will be
paid for their performances bofore the microphone and
.programs will be kept on a very high standard, This
is made possible by the British government regulations.
To own & recciving set in Egland one must have a
government license costing about $2.20 a year. The
government has agreed to pay onme-half of {he funds
thus received to the broadeasting stations for program
L costs. The other revenue necessary for the operation
of the stations will come from the sale of receiving
- sets by the broadeasting companies.

(Rt A Great Silent Audience
L To the Speaker the Microphone is the Only Audience

THE Rauio broacaster who has had previous plai-
A form experience must change his whole mental -out-

B look, He has been accustomed to ‘‘fecl out’’ his
aundience. It may be cold, he must arouse it; it may
be critical, he must ingratiate himself; it may be tur-
bulent, he must calm it; it may be sympathetic and
ffgo nlong’’ with him from the start.

Talking into a niierophone is a good deal like making
an impassioned appeal to a wooden Indian—the ex-
pended energy is all on one side. The broadcaster must
build up 2 new technie, and draw powerfully on his
imagination—and his success will be in proportion to
his power to visualize, just as the success of the speaker
today lies largely-in the ability to ‘‘semse’’ his .au-
o dience.

e Ho will stand in front of that steel transmitter in

o the .solitude and tense silence of the studio and a
greater audienée than ever gathered in the Anthenian
theater of Dionysius, in the Roman Colosseum, or on
the hill of Tara will form in the prospect of his mind’s
oye. He will visualize the dwellers in the city apart-
mont, in the street crowd that has drifted into the re-
tailer’s shop, the farmer and his family gathered
around the fireside, the lonely rancher on the western
plain, the eamping party.. Did ever the human voice
since man communicated hi¥ideas to man have such
an audience as this?

Co-operation Aided by Radio

Country Schools and Farm Bureaus Are Benefitted
NGTHING in the farm field is more impressive to
an outsider than the extension of co-operative
action in recent years. Just as common interest is a
powerful motive in co-operation, so the dissemination
of common intelligence and the maintenance of. con-
tact are conditions which make the promotion of. com-
mon interest possible. Some of our states have farm.
bureaus in every county. Information sent out. by
Radio under their ‘auspices would further the purpose
of such bureaus and get their information and their
policies to the individual members with the speed of
light.
_ gI’m'hapts the greateést general utility of Radio to the
. farmer 18 in tying up with the cxtension work of the.
agricultural colleges and schools and the various state
organizations devoted to improvement of farm methods.
Today a relatively small number of farmers, workers
or owners, benefit from such instruction. The exigencies
of farm work do not often permit enrollment for full
terms.

Radio would open the door of the argicultural school
to tens of thousands who would newver otherwise re-
ceive such institutional instruction, and it would en-
able the student who has been obliged to terminate a
short course to continuc his studies in many ecases!
under the same faculty. With practical men in charge
of such instruction the possibilities of Radio in this
direction are limitless,

BEvery high school. and even the country schools in
remote districts should have the benefits of Radio. It
brings them within reach of the lectures, music, and
education methods of the metropolis. It moans an.
6ducational contribution of highest exeelience to every
rural school, It includes not only direct and intorest-.
ing instruction to.the pupils, but stimulation of the in-

" terest of ‘teachers and the inerease- of their efficiency.-

Condensed
By DIELECTRIC

Major Armstrong is quoted as having said that con-
certs would be broadeast all over the world ‘“in an
amazingly short time,’’ and that a central receiving
station on each continont would reccive the program

| and relay it. With the cxcoption of jazz I don’t know

of any distinctly American ‘‘accent’’ in music that
could disturb the sensibilities of foreigners and even

that is known to a large part of the civilized world. -

What appeals to me strongly is the possibility of hear-

ing singers and orchestras, which, for one reason or
t another, do not take kindly to the idea of crossing the

seas to this country. Also, be it said, there are Ameor-
ican artists to whom Europeans could listen srith pleas-
ure and profit. Beyond the mere entertaining of the
world’s listencrs in is the decidedly impertant feature
of broadcasting such information regarding any nation,
as would dispel the provincinlism so rampant in some
quarters,

Now that it is possible fo talk through thick walls of
steel and concrete, even without the use of aerials or
ground connections, the recording of bank officials
being locked into vaults from which they cannof com-
municate with those on the outside will bo a thing of

the past. It might have its disadvantages as well in cer--

tain cases, A meeting of I, W. W. nonconformists might
have its proceedings spread abroad if a transmitter
were secretly installed in the room -where theso long-
haired gentry were conniving. But we must not let
such thoughts deter us from concouraging the develop-
ment of so useful a device, Let the spirits speak from
the dark recesses of a Congressman’s cellar!

In calling attention to the astounding increase in the
number of receiving sets in use in this country, lot me
cite an interesting instance where Radio has swept
through a commereial village which had been without
other sources of cntertainment. This colony houses

the employees of a large manufacturing cstablishment.

They had no movie houses or other souree of providing
amusement so they turned to Radio, It is natural that
many of them would have done so, even had theaters
abounded, but to find one hundred and forty-two sets
where there are only two hundred homes is a pretty
good average.

Much food for thought is to be found in the an-
‘nouncement by Dr. Hull, of the Genefal Electric Com-
pany, of his uni-potential cathode vacuum tube, Con-
sider that the power for plate and filament with these
tubes may be supplied from the house wiring, and that
a receiver, amplifier and loud speaker may be operated
from plugging in to a lamp socket, then you see where
such speculation leads. With
‘“pickle’’ tube.and ofheis in process of dovelopment we
shall soon realize o vast imprdovement over what we
have been content to use up to the present, The cost
of these tubes should be materially téduced and I
doubt very much the theory that such reduction would
cripple the manufacturer—very much. Does the set at
eighty dollars, or the set at three hundred dollars sell
the more quickly? Would not a popular price mean
greater sales? Poerhaps I have too little ‘‘eapacity’’
to held the facts in mind, though I shall be glad to
furnish my hoolt-up on demand. :

Edward J. Nally must have stirred the TFrench
Radiophans with visions of the future and caused them
to speed up local movements toward progress in this
fascinating science. He may well be within the secope
of possibilities in predicting before a gathering in
Paris the transmission of an entire page of a newspaper
with one touch of a felegraph key. Then again, he
foretold the relaying of Radio concerts from a central
point by telephone to various broadeasting stations.
When that is done (’twere well, ’twere done quickly)
every owner of a recciving set in every state in the
Union may listen in to the Chicago Opora! A slight
urge from you fans might hasten that glad day.

I have implicit faith in the pallophotophone as an
instrument to be widely -used not alone for the trans-
mission of specches by those who could not easily spare
the time to visit a broadeasting . station,. but as the
means of permanently recording a voice,-an instrnment
or the expression of an idea which may fittingly typify
‘the present age and be preserved for future genera-
tions. If the material at hand for recording such
things is of a destruetive nature, then someone should
experiment until an imperishable substance be found.
With the mental picture so readily formed from the ad-
dress of Dr. William Gates, which preceded the broad-
casting of the Quiche language by a native Guatamalan,
it wns not difficult to reach some notion of the mode
of life in that country and, to a linguist, appreeciate

the significance of this Indian tongue in its relation to
It is just such broadcasting -

other known languages.
thaf shakes us loose from our local mdorings and sets
us to realizing how little we know of the rest of the
world. Radio is the most cosmopolitan educational
medium in existence today.

Atlantic City, N, J., the famous bathing resort, is
looking forward to the time when it will enable bathers
to enjoy music as received by a central station and dis-
tributed through
There is every reason to suppose that some day every
summer resort of prominence will have its public re-
ceiving set with amplifying devices for the pleasure
of all visitors, and even tlie ¢ffort of tuning in will be
left to the ‘“town tuner.”” T am wondering if they
will broadeast ‘‘No. 2 yellow corn’’ while sfock
brokers are-secking rcereation on the beach,

the: advent of fhe |

amplifiers along the boardwalk.

RADIO INDI-GEST

(This column is open fo all aspiring Radioknuts who

if you can. All unspitable manuscripts are turned over
to the Office Squirrel who does not guarantee their return
or anything else for that matter—Indi.)

Oh Shame! You've Been Broad-Casting

Dear Indi— ' .
I'm very much interestod in the latést fominine
footwear, -espocially the Radio Boots! I passed one

me, boys, she had some wave length!
1 didn’t even bother to metor!
I said, ‘*She’s on hoer way ohm!’’
So I let Uncle go over after
find her, ether! —HARRY C. WOODS.

To Be Seen But Not Heard

¢¢How do you like your new Radio receiving set?’’

¢¢Fine! I’ve picked up broadcasting of every form
of cntortainment except oriental dancers.?’—Lonpon
TiT-BITS.

“It’s the Bunk,” Says Gamaliel
VIA RADIO TO
INDI-GEST, CHICAGO. ‘
SEE YOUR OFFICE SQUIRREL CLAIMS I HAVE
OTHER THINGS IN MY CELLAR BESIDES THE-

DO HAVE PRIDE IN MY ADMINISTRATION BUT
WHO IN H—L CAN BURN PRIDE THIS SIDE
OF STYX QUESTION —GAMALIEL.

A Wag, a Moan and a Blank Despair
‘ (With Apologies to Rudyard Kipling)
A fool there was and he got the desire,
Even as you and 1.
He bought some tubing and lots of wire,
Even as you and I.
He wrapped it round and took off taps,
And said the thing may work, perhaps?
Even as you and I.

- TR Kt

B AR

A panel ke got and then switch points,

- Even as you and I.
_ A condenser next. and wire- for the- joints,
Even as you and I. -
He listened for days and nary a sound,
Till some poor fish told him he nceded a

ground!
Even as you and L -

Where Paying Was Believing

broadeast an address to the invisible audience by
means of one of the mow-500-watt transmitters now
beeoming popular on fhe Paciﬁ\c Coast, Being skep-

tical, he asked all out-of-town listencrs in to wire him
collect. They did. However; the mayor requested the
Radiophans to cease firing just--as his telegraph bill
reached $3,000. Said mayor is now 2 hard shelled
‘Radioknut, almost ripe enough to pick, adds the Office
Squirrc.. : T -

ECT e

tender suitable comtributions. Try to “make” the column

of these 185-pound dames on the street the other after- ~
noon, wearing n pair of No. 12 Radio Boots. Believe __.

Ant-onna, and he didn’t

SO-CALLED SECRET TRANSMITTING SET.STOP
IT'’S A BASE LIE STOP OWING TO -MY ADMIN-
ISTRATION I DON'T EVEN HAVE COAIL STOP T

The mayor of a prosperous California eity recently:

oy

‘¢ Watts the use?"’z!\" .
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B CRYSTAL detestor” if properly cone
o A structed and used in connection with
T well-designed antenna will give very
aatisfactory results for receiving music
and other forms of entertainment broad-
ecast from the various broadecasting sta-
tions. throughout the country. .
A erystal detector is inexpensive in first
cost, requires very little upkeep and main-
3 enance, and is excellent for becoming ac-
‘\L(fua.inted with the general operation of a
Radio receiving set, The abllity to “tune
- in” a certain station and to “tune out”
other undegired stations can be acquired
only through practice and experience, and
by beginning with the simplest and grad-

" BRASS
BR SHAFT

Figure 32

ually working up to the more complex tube
sets; the numerous little tricks and stunts
can be learned readily.

Suitable for Short Bange

Although it ig generally sald that a crys-
tal detector is suitable only for short range
reception (twenty to thirty miles), in-
stances are numerous where stations
located at distances of 500 to 1,000
miles away have been received, using
only a crystal. Of course, the long dis-
tance results were obtained with the use
of an excellent antenna and undei ideal
conditions. 'But there iz absolutely no
: reason why, if some operators can secure
- such results, others cannot do lkewise,
o Under average conditions, however, a crys-

> tal will surely be able to recelve and.detect

S ar-e  signals within a ‘range of about twenty-

- ;~4£Z_ five miles from the local broadcasting
o e v stations,

A crystal detector will not work satis-
factory with a loop or other form of indoor
antenna, for it is not sufficiently sensitive

e t0 catch the weak signals currents gener-
e ally received with such forms of antennae.
SR However, with a good outdoor aerjal it is
-0 - capable of supplying many an evening’s
e pleasure and pastime,

Pirst to Consider

The antenna is the first part to consider
in the construction and installation of a
Radio recelving station. As was stated in
the previous paragraph, the outdoor anten-
na produces hest results, although an aerial
stretched in an open attic of a home will
cive hearly the same results,

For a receiving station, the single-wire.

inverted L-type antenna will be found very

satisfactory. It is not so subjlect to inter-
ST ference from other stations operating at
the same time, and does not cause as much
trouble due to the accumulation of static
as do two and four-wire antennae.

Liength of Single-Wire Antenna

S The single-wire antenna should be ahout
: 60 feet in length and mounted at an
- elevation of about 40 feet. It should
: be properly insulated and securely mounted,
sa that in ease of failure or swaying in the
wind it will not come in contact with elec-
tric power ‘telephone wires. Copper or
phosphor bronze wire, elther solid or
stranded, about No. 14 in size, is best
suited, Iron wire should not be used on
account of its high resistan e.

The antenna is connected to the recelving

[ .
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Figure 33

set indoors by means of a No. 14 copper
lead-in wire. At the point where the lead-in
wire enters the bullding, an approved form
of lghtning arrester should be employed.
This arrester is grounded to a nearby
water pipe or other suitable ground con-
nection. (The complete details of the an-
tenna system were fully explained in the
two preceding chapters, both of which will
prove very valuable to those who wish to
install a receiving set.)

Congtrmoting the Recelving Set
: The receiving set itself, we will remem-
S ber, pérforms the two important functions:
R tuning the station to the wave length. of
=7 the desired signals and then rectifying

_—

T
-~

By Arthur G. Mohaupt

the incoming electrical oscillations so that
when they are passed through the tele-
phone receivers they are capable of pro-
ducing audible sounds, We will first con-
sider the construction of the tuning unit.

The tuning device to be constructed will
be of the varlocoupler type, consisting of a
primary and a secondary, the primary
having a number of taps.brought out and
the secondary capable of rotating within
the primary.

Primary Winding

For the primary of the variocoupler a
fiber or bakelite tube is used, 3/32 of an
inch thieck, 3 inches in diameter and about
4 jnches long. On this tube are wound
about 60 turns of No. 24 cotton covered
copper wire. The winding is begun about
% inch from one end of the tube, and thirty
turns are wound. Then a free space of
1% inch is left and the remaining thirty
turns are applied.

At each tenth turn of the winding, how-
ever, a l-inch loop is made. Counting the
heginning and ending of the coil, there will
Le seven taps for altering the number of
effective turns in the winding, These taps,
as will be explained later, are connected
to 2 series of switeh points on the panel.

Secondnry Winding

The secondary or rotor of the coupler
is also wound on a fiber or bakelite tube,
slightly smaller and shorter, however, than
the primary. The secondary is securely
fastened to. a 4 -inch brass rod which
passes through the center of the tube at
right angles to the axis. This rotor is
then placed in the center of the primary
and the brass rod inserted in the space
left vacant by the winding,

The secondary can then be rotated within
the primary, and the brass rod acts as the
shaft. The secondary is also wound with
60 turns of cotton covered copper wire,
about No. 26 in size. About ¥ -inch space
is left vacant in the center to allow room
for the brass shaft to pass through.

The coil is then securely tacked to two
wooden blocks 34-inch thick, 1l-inch wide,
and 4 inches long, and rounded out so as
to properly fit the coil. These wooden
blocks are then supported against the rear
gide of the panel and held fast by means
of four flathead brass screws entering from
the front of the panel. The general ap-

pearance of the mounted coil as vigwed |

from the end is illustrated in Figure 32.
The Panel

The panel forms the vertical support on
which the various apparatus is mounted.
A convenient size to use is 6 inches high
by 9 inches long and %-inch thick.
Although smooth surfaced wood stained
black will serve very well, hard rubber or
bakelite will be somewhat better. The
panel is mounted by means of three flat-
head brass screws to a wooden base 9
inches long, 4 inches wide, and %4-inch
thick. The base can be given one or two
coats of shellae to preserve its appearance
and to make it moisture proof. The gen-
eral appearance of the panel with the
mounted apparatus is illustrated in Fig-
ure 33,

At a distance of 1 inch from the left
edge and 2 inches from the top and bottom
respectively, 34-inch holes are drilled and
two binding posts inserted. The upper one
is marked A, as the aerial lead-in wire is
connected here. 'The lower one is marked
G, as the ground wire of the set is con-
nected to this terminal,

At a distance of 4 inches from the left
edge and 3 inches from the top, & 9/32-inch
hole is drilled through which the brass
shaft of the variocoupler projects for about
an inch. On this shaft a 3-inch dial is
then fastened. By rotating the dial the
rotor of the coupler can be set to any de-
sired position. By means of the gradua-
tions on the dial the position of the rotor
can be noted, so that it can readily be reset
to this position in case a particular sta-
tion is desired.

Two Inches from the right edge and 2
inches from the top and bottom respec-
tively, %-inch holes are drilled and two
more binding posts inserted, These ter-
minals are marked PH, for it is here that
the telephone receivers are connected.

Mounting the Switch Points

The next step is to mount the switch
points and switch lever. For the shaft
of the switch lever a §/16-inch hole is
@rilled 1% inches from the bottom and
2% 1inches from the right edpe. At a
radius depending upon the length of the
switeh lever nine holes are drilled with a
No. 18 drill, Through the two end holes
switch stops are inserted while in the other

seven holes the switch contact points are|.

ingserted, The holes for these contact
points are drilled 3 inch from center to
center,

The last thing to mount on the panel
iz the crystal detector.
drflled for this detector-depend upon the
type and design “of detector used. It is

recommended, however, that a glass cov-|

ered detector with fixed contact point be

The holes to bej

used, for these give exéellent servies and
require little attention. If an exposed
crystal is used, it may have to be cleaned
with a little benzine or alcohol occasionally
to remove the dust and @&irt that may have
accumulated on it The detector s
mounted directly over the center of the
switch lever as illustrated in Figure 33.
Bverything is now ready to be wired.
The Wiring Process

After everything has been &ecurely
mounted and fastened according to the
above directions, the apparatus is ready to
be wired. The wiring should be done with
No. 14 or 16 copper wire, preferably tinned.
To prevent any possibility of a ground or

V ANTENNA

DETECTOR
o

+H}

o1 L2 T pHONE

CONDEN&ERI

= GROUND

Figure 34
short circuit in the system occurring it is
good policy to cover the wire with rubber
or spaghettl tubing.

All wires should be run in perfectly
straight lines, and should cross each other
at right angles. This not only adds to the
neatness of the outfit, but avoids to some
extent the inductive interference of one
circuit upon another. Al! connections and
contacts sould be soldered, for unsoldered
connections are likely to become Qirty and
have their contact resistance increased to
such an extent that the apparatus will not
function properly.

An efficient hook-up to use for connect-
ing the various pieces of apparatus is given
in Flgure 34, As shown, the terminal or
binding post to which the aerial lead-in
wire is brought is connected directly to
one end of the primary (L-1) of the vario-
coupler. The shaft of the rotating switch
levér (8) is then connected to the ground
terminal or binding post. Thus.by adjust-
ing the lever (8). any number of turns of
the primary can be “cut” into use so as to

. Lessons for Radio Beginners
Chapter VIII—A Crystal Detector Receiver |

tune the refeiving set to the wave length
of the incoming signalg,

One terminal of the rotor (I~2) of the
variocoupler is connected to the detector,
while the other side of the detector is con-
nected to one of the telephone binding
posts., The other telephone terminal is
connected to the free end of the coupler
secondary. Across the condenser terminals
is also connected a .00026 mfd. telephone
or bypass condenser. If all the work is
carefully and neatly done according to
directions, good results can be expected.

The Cabinet .

The cabinet for housing the apparatus
can be built of good quality soft wood and
stained any desired color, although a ma-
hogany staln produces the most desirable
finish, If a more elaborate cabinet is de-
sired, quarter-sawed oak can be used.

Three-eighths-inch stock is very sult-
able, in that it is sufficiently strong and at
the same time, easily worked., The two
end pieces must be 6§ inches long and 4
inches wide, while the top piece must be

93 inches long and 4 Inches wide. The
rear wall is 6 inches wide and 93, inches

long, The entire cabinet is mounted on a
base board 103 inches long, 434 inches
wide, and %4 inch thick. The front is
arranged so that the panel and the base
on which it is mounted will easily slide in
and out,

(Continued on page 12)

{Patont Pending)

MULTIPOINT
A Synthetic CRYSTAL DETECTOR
Eiimmats ff Seier oubics SSaoeie
M 1] I3 routbles.
-and volume. Endorsed by nacﬁ!o expertg ann(lllrfwrggga "S“g?g

in Sealed TPack iy.

in el r:arx.n% ag;s only, Join the ever increasing
rice, Postpanid, mounted
Sensitiveness guaranteed 500

RUSONITE CATWHISKER

14 Karat Gold Multipl
sensing:"t“upeContactSupcr 25(!
crr from deal
RUSONITE ' PRODUCTS CORD.
19 Park Row, N. Y.

Nl
]

REPIEY WILLARD RADIO CORPORATION

'DEPT. R. D., 291 BROADWAY, NEW YORK

REINARTZ CIRCUIT

EVERY PART COMPLETE

1 Relnartz wound coil, 1 coil base, I tuhe
socket, | Vernier rhecstat, | 23-plate .005
MFED variable condenser, 1 13-plate ,G0025
MFD  variable condenser, 3 iInductance

ewitches, 25 switch points and nuts, 8 binding
posts, | variablo grid leak, ( .002 MFD phone
condenser, 25 feet bus bar wire, | high-grade

Radion panel and diagram $10.00

and complete instructions.

.......................... -

FLEWELLING Circuit

EVERY PART COMPLETE

2 honcycomb coils, | 2-coil mounting, 2 coil

plugs, 3 .00G condensers, | variable grid leak,

1 grid leak, I 23-plate .005 MFD variahle con-

denser, 1 Vernier rheostat, 1| tube socket, 8

binding posts, 20 feet bus bar wire, 1 high-

ratle R&DION panel, 1 3” dial and the
0

adio est  Booklet- $1 1 .00

on

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

CONDENSERS

3 Plate Variables value, $1.75....%1.05

13 Plate Varjable; value, $2.50.... 1.20
o 23 Plate Variable; value, $3.50....
W 43 Plato Variable; value, $4.50....

13 Piate VERNIER: value, $5.50..
23 Plate VERNIER; value, $6.00..
43 Plate VERNIER; value, $6.50.

AUBIO -
FREQUENCY L]
1.35 TRANS- .
.65 FORMER
3.75 VALUE, $4.50
4.00 PRICE, §2.75
. 425

FILAMENT RHEOSTAT—Con-
densite  base; wvalue, $1.103

special at ............ eanees S070
FILAMENT RHEOSTAT with
27 dial; value, $1.50; gpe-
cial at ..... vesesrorresereses 485
Potentiometer with knob; value,
1.75; special at............. 1.00
Potentiomster with 2%~ dial; *
value, $2.15; speclal at....... LIS

ALUMINUM LOUD
SPEAKING HORN—
Nickel plated—highly
polished; $8.00 list. .$3.75

V. T. SOCKETS—Nickeled brass.sleeve, com-

position base; value, $1.00; special at..... $0.50
Ball Bearing Inductance switch; value, 75¢;
special at ..i...eevnnncerasscrerraenseess 230

THREE-INCH DIALS — Unbreakable — heat
reaistirg _composition—high finish: special..$0.30

TWO-INCH DIALS—Same desigh——for rheos
stats and potentiometer; special......

BEST AQUALITY JACKS,
value, 65c; special at. ... oviiniocsveorinss
Double circuit; value, 90c; special at.....

N VARIOCOUPLER—Celeron condensits
: thz_a\l’v'Ire woltind sccondary; value,
speci

Single circult;
30
A5

and -
$4.50;

N R R R L ]

EXTRA SPECIAL — Teleph H
__$8.00 list: reduced heeponeﬂoadsets. 3.50
RAYMOND VERNJIER RHEOSTATS—Value,
$1.50; special ...iiiieiiicreccccasenenes
REINARTZ COILS
Value $250 ..... trerenes BLT5

Every article advertised above is. guaranteed. both by the manufacturer and by
us—Mail orders filled immediately—transportation PREPAID on Receipt of
: : *" Purchase P_n’ce



www.americanradiohistory.com

.

12

"RADIO. DIG

EST ILLUSTRATED

Logical Place on Set
for Duolateral Coils

Regular mounting for honeycomb coils
is not liked by every Radiophan. The
front of the panel is not the logical place
for them, A better way for mounting

"WORKSHOP KINKS?
EARN A DOLLAR—

—

HERHE are many little Kkinks
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 varifous unique 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 so0 rejected copy
may be returned. The work must be
entirely original, not copled.
RADIO KINKS DEPARTMENT,
Radio Digest Illustrated,
123 West Madison St., Chicago, IlL

them is on top of the cabinet. In the il-
lustration thé mounting is shown of the
Tegular type, but the unique part about
this arrangement is that the coils are op-
erated by regular dials or knobs. Cranks
are attached to the dial shaft ends and
pitmans act on the two outside coils for
making the adjustments.—W, H. Zink,
Baltimore, Md.

Spider Web Coils in Set

The accompanying illustration shows a
new hook-up which I.developed recently,
which i{s so far superior to anything that
I have had before that I am going to pass
it along for others to try. With this hook-
up I get Chicago loud enough so that I
can understand the announcements 30 feet

]

AAAA,
VA

LEVERS OPERATE COIL ADJUSTMENT

]
COIlL. MOUNT "

TOP OF CABINET

~, -
il R

REAR OF PANEL

primary, which is the largest, measures
over 414 inches.

instead of jacks for connections I have
five binding posts at the lower right hand
corner of the cabinet. The first two are
for the detector and the other three for
the amplifiers. I have tried adding a step
of Radio frequency but without success
as the loss in regeneration is not com-
pensated for by the Radio frequency and
I get more out of using just the three
tubes., This set is very selective, has a
long range and is well worth the trouble
of making the coils—~J. R, Wilkinson,

—VWA

i

A
vV

Kankakee, Il
3

L
18V.

from the set through a loud speaker and
using only the detector tube. With two
steps of audio you can hardly stand the
phones on the ears, and all the large sta-
tions in the country within 1000 miles
range come in loud enough s0 as to be
heard all over the room through the loud
speaker. In fact I seem to get about all
anybody is getting from Canada to Cuba
and from New York and the Eastern
states to Denver, Colo. Chicago will come
in through the loud speaker using a loop
aerial but not loud. ' : ;

I am using splder web colls wound as
-described by me in the Radio Digest of
September 2, using a -2-inch core and
from 39 to 43 pegs, the more the better,
and going in and out taking two pegs at
a time. ‘They are far superior o the reg-
ular honeycomb coils and by bringing;
down the taps to a number of small brass
screws on the core and making a little
switch lever out of thin brass, they can
easily be tuned over quite a wide range.
I use No. 22 D. C. C. wire on the primary,
tapping at 14, 16, 18, 20, 25, 30, 35, 49,
50 and 60 feet. The turns are hard to keep
track of and so in winding I measure off
50 many feet to the next tap. -

The secondaries are wound with No. 28
D. C. C, wire. This size not only seems to
work best but it enables one to put on
more turns without the coil getting too
bulky. It is tapped at 15, 30, 40, 50, 60,
70, 80, 90 and 100 feet. Tickler is same
as a secondary. These coils vill tune to
1000 meters or more. My aerial consists
of two wires about 150 feet long and I
am using for broadcasting reception 20
feet on the primary, 30 feet on the second-
aries and 30 feet on the tickler. The wir-
ing is the same as a regular hook-up and
tuning the same as for the regular honey-
comb set. I am using 673 volts on the
amplifying tubes and to get them to take
this voltage it is necessary to add a small
flash light cell or “C" battery in the grid
circuit with the negative to the grid. The
potentiometers.are a help but not neces-
sary. - For broadcasting reception the

- a
Loud Speaker Hint

e
S7HV.

If a loud speaker is placed on a soft
rubber cushion about three-quarters of an
inch thick the sound will be much clearer.
The rubber must be of & certain density to
prevent a lateral movement of the loud
speaker,

A. B. C. LESSONS

{Continued from page 11)

: QOperating the Recelving Set

The ouffit is now ready to be put into
operation. One thing needed in learning
to operate a Radlo outfit is patience. If at
first the apparatus does mnot work, do not
immediately ‘condemn it for there are
plenty of other places where the trouble
may lie. Examine the antenna and lead-in
wire to make sure that all connections are
electrically secure and that the antenna is
well insulated ete.

After everything is sin good condition,
the lead-in wire is connected to the an-
tenna terminal of the receiving set, and
the ground terminal is connected to a
water pipe or other suitable ground, adjust
the inductance switch lever (S) until the
signals can be heard In the phones. Ad-
justing the switch lever alters the number
of turns of the primary in series with the
antenna, and in this way the set is tuned
to the wave length of the incoming signals.
The final step in the tuning process is to
adjust the position of the rotor by turning
the dial until the signals can be heard
loudest in the phones, Adjusting the rotor
alters the degree of coupling and in this
manner establishes a resonance condition,
In case the signals do not come in as clear
as they might, adjust the contact point on
;he crystal until a more sensitive spot is
ound,

The Telephone Recelvers

Successful and satisfactory receiving
with a crystal set is dependent to a great
extent upon the operation and sensitiveness

as good a quality of phones as the pocket-

coils do not pawe to be so large but the

book will permit should be secured, for the

of the phone receivers. To get best results,.

more sensitive and responsive the-phones
are, the clearer and stronger will be' the
sounds heard.
Chapter Nine

In Chapter Nine we will begin our study
of the principles of operation of the three-
electrode vacuum tube as employed in all
higher-priced receiving sets. We will first
consider the tube as a detector and then as
an amplifier. In doing so, of course, we
will take up a discussion of all the import-
ant circuits used for vacuum tube recelv-
ers. Since the successful operation of
vacuum tube circuits is dependent upen a
thorough knowledge of the characteristics
and béhavior of vacuum tubes, it is very
important that everyone interested in this
fascinating and timely subject carefully
read the article in next week’s issue,

Pins for Coil Winding
In winding a palr of honeycomb coils
I had trouble in pushing the pins in the
wooden form without bending. Something

| was needed that would not bend so I pro-

cured a box of used phonograph needles
and used  the instead. They were just
the right length and they solved the diffi-
culty. A coin such as penny or dime
placed between the finger and the pin
end forms an excellent shield when push-
ing them into the core.—Charles Spauld-
ing, Erie, Pa.

'Dry weather in Oregon is held respon-
sible for the prevalence of static which
has interfered with broadcasting.

CARTER “HOLD-TITE"” JACKS

—— I to 5 springs;
= price 70¢ to
§1.10

New destgn: heavy phosphor-bronze springs: no
spacer _washers required. Write for DBulletin on
xt)lr):g%ciac}m. “TU-WAY"” Plugs and other Carter

CARTER RADIO CO., 202 S. State St., Chicago

CRL

VAR. GRID LEAK

14 t0.10 megohms
KLENTZ RADIO CO.

Exclusive Distributors
508 South Dearborn St.
Room 770 -Wabash 1380
Chicago

[BALDWIN PHONES

* Honeycomb Mounting on Cabinet Top

Data on Construction
of Fixed Condensers

Most amateurs who have been assem-
bling the Flewelling circuit outfit have ex-
perienced difficulty in obtaining the .006
mfd. condensers, and many have built up
these condensers from units of other
standard capacities.

The construction of fixed condensers of

any capacity is a simple matter for any.

amateur providing he knows the active

area of dlelectric required. The formula .

for finding this area is:
CX T X100
A =

. 2248 X K ®
‘Where A is the area of active dlelectric
surface in square inches, C is the capacity
in microfarads, T is the thickness of the
dielectric in inches and XK is the induc
tivity, which for various materials is as
follows:
Alr ..., tesseanessassl000
Glass (Common)...........3.013 and 3.258
Glass (Light Flint)........6.850 and 7.000
Glass (Very Light Flint)...6.570
Hard Rubber..............2.0502and 3.150
Mica ,ievivereresssencseesn8.000
Paper ...ccieivnsecrnsranasl.b00
Porcelain ..........;......4.380

For example, a condenser of .006 mfd.
capacity using mica dielectric of .001 inch
in thickness must have an active dielec-
tric area of )

006 % .001 X 101

2248 %X 6

There should therefore be used four
prieces of mica one by two inches and five
pieces of foil one by 1.48 inches. The foil
s0 placed that it projects 1} inch out from
between the mica.

The overlapping foil areas will then be
% by 1.48 inches, or 1.112 square inches
which with four dielectric sheets, gives
the required 4.448 square inches.

Attention i3 called to the fact that the
thickness of the foil does not have any
bearing on the capacity of the condenser.—
E. R. Willard, Berkeley, Calif.

Cat-Whiskers

The cat-whisker of a crystal set should
not be too long. Two inches of steel violin
E string is about the proper length. The
spring should rest very lightly on the
crystal. If the spring is longer than two
inches external vibration or jarring will
cause the spring to change position and
jump off the crystal.

PHANTOM-CIRCUIT

Bulld Your Own. This marvel of mystery, using no
loop, no aerial and no ground, brings in music in-
stead of. interference. We have heard stations 950
miles distant on one tubo. By using WD-11 tube
set can be entlrely self contalned. Very easy to
bulld from our instructions, use your own sparo
parts, nothing complicated ke radio frequency or
super regenerative, Only one tuning control. Com-
pleto instructlons, with hookup and photo of elrcult
mailed to you for 60 cents. Stamps accepted.

VESTO RADIO SHOP, Box D.704, Vacaville, Calit.

= 4,448

EVERY NOTE

2 INTO FULL
RICHNESS
MAKES YOUR
OUTFIT ~
COMPLETE

WITH

Type C Unit, . $11.00
. Type C Head Set, $17.00
AT ALL GOOD DEALERS

LT
S'ﬂnljzn spsﬁL'ﬁ

STATES ELECTRIC COMPANY, Agents
469 Broad St. Newark, N. J.

T e

R ok

Delicate Soldering

THE POST SOLDERING IRON
Platinum Heating Unit—Interchangeable Tips—Universal Current

$ \. ONE-HALF ACTUAL SIZE
Awarded Certificate of Excellency, N. Y. Evening Mail Radio Institute

From your Dealer, or write -

POST ELECTRIC COMPANY (Dept. 509), 30 E. 42nd St., New York

Both the manufacturers’ and ama-
teurs’ problems on zll fine work
are readily solved by the instru-
ment constructed for this pare
ticular purpose.
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Reinartz Panel Set Designed for Compactness

Part III—Construction of Cabinet
By H. J. Marx

HE best of amateurs will spend a
lot of time and money In assembling
an elaborate and efficient Radio re-

celving set and then usually put it in aj|

box which is called, In name only, a cab-
inet. Some even omit that, leaving it
open for the accumulation of dust and
dirt, not only making ‘it unsightly in ap-
peéarance, but also "destroying its efli-
. ciency of operation. An open set is
iways exposed to damage in handling.
ires are bent, connections are broken
or become loose, sometimes parts or tools
are dropped in between the apparatus,

, causing short circuits or otherwise dam-

S

%,

=

+:stock, § inch id
\m’[ ¥ es wide.

aging the set.

Any well made set deserves a neat, sub-
stantial cabinet that not only makes it
dust and dirt proof but also enriches its
appearance and adds to its attractiveness.

Material Used

In building a cabinet naturally the
first consideration is expense. If made
at home, the labor is seldom an important
item. The expense, then, is simply a
question of the cost of materials.

Mahogany is often the first choice.
However, not only is its cost high, but
in addition the wood is rather- difficult
to work and also difficult to obtain in the
sizes ordinarily required.

Pine is cheap and easily obtainable
but is much teoo soft for cabinets. Light
wood screws soon turn loose and the
cabinet will then come apart.

Birch is very populai among the cab-
inet makers. Cedar or cigar box wood is
also well adapted to cabinet work. 1In
fact the amateur cannot do better than
go to some box factory and get the
materials all planed to the proper thick-
ness. This work can be obtained at a
nominal cost. Very often the manufac-
turers will be glad to make up a special
order cabinet at a very slight expense.

Size of Stock

The sides and top are made of %4-inch
stock, 8 inches wide. The back is made
of 3-inch stock, also using the 8-inch
width. This width is sufficient to allow
for cutting off the 3§-inch square strip
that is fastened to the top for the panel
to set against. The baseboard to which
the panel is fastened and also the'base of
the cabinet are both cut from %-inch

; The total stock required for a cabinet
L

26 inches 3 -inch stock 8 inches wide

10 inches 34-inch stock 8 inches wide

20 inches l4-inch stock 8 inches wide

Two small brass hinges in addition to
the miscellaneous nails and screws are
required. It is best to glue all joints for
the best sort of a job.

Basoe of Cabinet

The base of the cabinet can be very

simply constructed with a beveled edge,

| - - ] .

fe 83" Th— 5
PANEL
BASE
BOARD.

in this way eliminating the moulding edge
shown in the illustration., Naturally at
any cabinet maker's, equipped with mould-
ing machines a fanty edge of this kind
presents no difficulties.

The sldes and backboard can he fas-
tened to the base by means of countersunk
woodscrews driven up:through the base.
Clearance hdles should be drilled and
countersunk in the baseboard, and in ad-
dition, & smaller drill should first be run

$9.50

ATWATER-KENT PARTS
VARI&METER. $6.05 VARIOCOUPLER, $6.95

RIGINAL NATHANIEL BALD-
WIN TYPE C PHONES........

OUNTED VARIOGOUPLEB. stl.2s
2 STAGE AMPLIFIER.................. $13.90
W.D. 11 ATAPTER.... .......... 5090
W.D, 11 SOCKET.. By 1ie
FRESHMAN GRID LEAK-COND. 80

Prices Quoted on Qther Ttems -
Mall Money Order Only. Inciude Stamps for
Postage.

RADIO MAIL SERVICE ,}i5, Grace St

WO SUPEl({BSE.I(\:ISl'IlE\cI)E CIRCUITS

My Highly Improved Reinartz brings fn all important
stations on both eoasts and Mexican border, loud, clear
and without distortion. We dance to music from Atlanta
recelved on ene loud Baldwin unit. Bulld one of these
wonderful sets from my blueprints and speciflcations,
price 50c¢, or with a perfect and complete double wound
splderweb coll, $3.00 by mail. No other windings used.
Photo of my set on & glass panel with every order.

My W. D. Il Circult 1s especlally designed for use
wlth the “'Pickle’* tube and brings out the full value of
that lMttle tube as no other clreuit can. Stations 1000
miles away come in elearly on one tube. This set 1s small,
complete, portable, For the man who wishes the highest
eflfeiency this {8 the set to build. Price of blueprint and
specifications $1.00, or with complete and perfect wind-
ings $5.00, Photo of set with every order,

Either set is cheap and easy to build, easy to operate,

Everything elearly shown, Please don’t send stamps.
§. A. Twitchell, 1925-Western Ave., Minnéapolis, Minn.
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® DETAIL secnp\-\
SHOWING HOW HINGES
Py ° ARE MOUNTED ON CABINET

into the sides apd back so as to avoid
splitting the wood when tightening the
screws. ‘After assembly the base can be
covered on the bottom with a green felt
to avoid scratching the surface of the
table on which the cabinet stands,

Hingefl Top Used

The top is hinged to the backboard, and,

if desired, a small hook can be fastened
to the sides to hold the top down., In
order to avoid accumulation of heat in
the cabinet a hole can be drilled in the
top and a panel bezel inserted.

The 3g-inch strip is fastened on the’|
underside of the top board 3 inch from
the front and simply™keeps the panel in
position flush with the surface of the
cabinet.

Staining the Cabinet
Naturally
appearance of any cabinet is the ﬁhis‘h.
If the wood- is well grained, a natural
finish presents many advantages. it
mahogany, birch or oak are used, these
can be carefully sandpapered first using
a rough grade and finishing up with an 0
or even 00 grade. The surface can then
be oiled or given one very thin coat of
a high grade spar varnish or shellac.
This should be carefully applied in a
fairly warm room, using a good camel's
hair brush, Allow the ecabinet to dry
thoroughly, as handling it before the
varnish has hardened will spoil the
brilliant finish.

If the wood is stained, it can be given
the coat of stain first and then varnished,
or a good quality varnish stain can be
used. About three coats are usually re-
quired, each of which should be given
plenty of time to dry and harden. Each
coat should be rubbed down with a very
fine grade of sandpaper, followed by
pumice stone if a piano finish is desired.
Too much care cannot bhe taken in this
part of the work. Don't try to rush the

WD-11 OUTFIT

This wonderful dry battery

outfit with a range of $ .85
miles comes to you ready Less
to assemble, panel drilled

and marked, mahogany

finished box, condenser ready to screw in
place. Variocoupler wound complete, rheo-
stat, dials, binding posts, socket, wire
screws and picture diagram for wiring, all
at above price,

WD-11 Tuabes ..oviiiiiieinireerennccanns $5.95
Head Phones.....cocvvvvianenens $4.50 and up
Two-stage Amplifier Box to match

the above ....iiiiiierrvennnnennnnnss. $14.15

Postage extra on four pounds. No personal checks
received. Let us quote on your wants,

RADIO PARTS CO,

§ So. Austin Boulevard, CHICAGO, ILL

the deciding element in the '

job, and above all, don’t use cheap stains,
varnish or brushes!

Batteries Reguired

For the Reinartz circuit anywhere
from 22% to 45 volts have been used in
the plate circuit, depending on the type
of tube used. With the average tube, a
six-volt storage battery is necessary. A
peanut (WD-11) tube can be used with a
dry cell in place of the storage hattery.
In the dry cell the carbon or center post
is the positive terminal, while the zine
or rim post is negative. This tube does
not* require as much plate or B bhattery
voltage, and most efficient results dan be
obtained by experimenting to filnd which
voltage is best suited to the tube.

Saves you 50% of the cost
and you get an unconditional

WRITTEN 2 YEAR GUARANTEER

Best battery buy on the market to-
day. Thousands of satisfied users.

G-Voh 6850 :ov:ln',p‘loo—g

-,; 20":‘.;,‘1 2593 1432
J Ash about our rubbsr containers :

\VG’RLD BATTERY CO.

60 E. Roosevelt Rd.—Dept L.
CHICAGO. ILLS.

All tubes have a partieular plate
voltage at which they give the maximum
results and clearest reception. This -
voltage, however, is best determined by
experimentation.

Tuning Aid

To neutralize the effect of “body ca-
pacity” in tuning Iin Radiophone signals,
place a sheet of aluminum back of the
variometer dials. The aluminum strip
should be grounded. Care should be taken
that it does not touch the fmme of the
variometer,

Storage Battery Leads
Keep the leads from the Storage bat-
tery to the filaments of the vacuum tubes
as short as possible. There Is a loss in
voltage in any wire carrying a current.
This can be reduced by increasing the size
of wire or reducing its length.

CONGRESS RADIO CO.

503 So. State Street
CHICAGO ILLINOIS

Opcn Until 9 P. M. Every Night

Master Baldwin C Units with
€ordsS . ..iiiiiiieiiineieennan. 3465
Master Baldwin Type C Headsets. 8.25
Victor $5.00 Headset...,......... 345
Brandes Superior Headset $8.00 list 5.95
CRL Adjustable Grid Leak with

Condenser .........ccovvveess . 1.50
CRL or Acorn Rheostats 75c value 45
Glass Covered Detectors $2.00

value ......civiiiiniiinnan. 95
Freshman Variable erd Leak and

Condenser .................. .. 90
Grebe Type Dials 2" and 3”...... 25
Sicon Crystal Receiving Set, with

Phone ............. T X1
3 Plste Variable Condenser..... . 1.00
11 Plate Variable Condenser...... 1.25
23 Plate Variable Condenser..... 145

MAIL ORDERS RECEIVE
IMMEDIATE ATTENTION

REINARTZ COILS

Complete with

Mounting Bracket and Hook-Up

DEALERS: WRITE FOR DISCOUNTS

HUDSON-ROSS

123 W.Madiron $t.Chicago,

Liccnsul umlc1 De Forest Patents

We also manufacture

78 FIFTH AVENUE

W.D. 11 AUDIO TRANSFORMERS............ $3.00 5. Complet .
I, L BBl AASSROMIS e e .

23" BLATE VERNIER CONDENSERS.. .. .0l

13 PLATE VERNIER (‘n\mf\qxfns .......... 650 At your dealers—otherwise send pur.
BAKELITE MOULDED VARIOMETER........ 00 ~chase price and you will be supplied
BAKELITE IMOULDED VARIOCOUPLER...... 8:00 postpaid. :

CROWN RADIO MANUFACTURING CORPORATION

CROWN Coil Mountings

especially adapted for

FLEWELLING CIRCUIT

Used by many manufacturers as stand-
ard equipment on sets.

For long and short wave reception.

A {ew of its many special features:

I. Special Locking Device to keep
the coll in place, thus prevanting it
from belng thrown out of adjustment.

2, Speclal AdJustable Bearing feg-
ture,

3. Special constructed Calibrated
Dlal, showing the stations tuncd.

4. Pasitive Connections on'rear of
oclis.

NEW YORK CITY
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-~ | THE ROLLSROYCE OF RADIO RECEIVING SETS
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TAEBLE OF WAVE LENGTH VALUES FOR HONEYCOMB COILS
S With Different Condenser Capacity Values
S LEL Noof | hilhenrien | gt 00 | wivh oL | s SR | Vi ohr
S UMEROUS inquiries have been re- > e . ot B eanacity | med. oo Tith .0001
celved for an authoritative long ,Tu{gljs Induc.tance mid. c:??pracity mid. czaegi_'tcity mfd. q&%aclty mifd. czg%amty
distance recelving set circuit. The 35 075 513 365 258 163
Armstrong  Super - Heterodyne  Cireuit 50 .15 730 516 365 230
comes nearest to filling the general re- Vi3] 3 1032 730 516 326
. quiroments for a circuit of this sort. For %‘5’8 1§ %ggg %gg% 1?)%2 %,?g
: this reason it is given as Hook-Up Dia- 200 23 5854 3020 s 1426 901
gram R.D.-73. 250 4.5 3992 2822 1996 1263
The tuning unit is best supplied in two 300 6.5 4802 3445 2100 1517
honeycomb coils. Their values depend on 400 11.0 6244 4415 3622 1790
the wave length range desired for recepn- 500 20.0 8429 5960 4214 2658
tion. The table of wave length values for
honeycomb coils will be found invaluable
for dotermining the proper coil to use for| 1 is -a .0005 mid. variable condenser{tubes have the following values: R4,

T,1. Naturally the inductance of the L2
coil in series in the secondary circuit
- must be taken in consideration. ¥L2 can
o be made up of two sects of 18 turns of
7 No. 30 double cotton covered wire wound
on 2 tube 2% inches in diameter, L3 is
also 18 turns of the same wire wound on
" the same tube close to L2, running in the

same direction.

for secondary tuning. This might well be
of the vernier type. C2 should have a
capacity of .001 mfd., preferably vernier.
C32 should be fixed in value, 0001 mfd.
C4 and Cb should both be variable, .0005
mfd. C6 has a fixed capacity of 0001
mfd., C7 of .001 mfd. C8 consists of three
fixed condensers of .006 mfd. each.

The resistances for coupling between

50,000 ohms; R2, 1  megohm. RI1 repre-
sents a 6-ohm rheostat, two Gf twhich are
used. Since each of these controls more
than one tube their resistance wire should
be able to carry at least 8 amperes.

Tuning will be found somewhat difficult
until the operator is acquainted with the
set, The circult is not recommended for
the beginner in the Radio field.

The Reader’s Review

Wants Better Program

Can the Digest help us in Rochester, N.
Y. to secure better broadcasting, or sug-
‘gest a way whereby we Radio listeners
can accomplish the result? The story is

this— .
Two newspaperd were after a permit
for a station. The Rochester Times-
Union beat the Rochester Democrat and
Chronicle to it and established station
WHQ. After several months the two
- " papers got-together and presented a com-
BN ‘plete station to the University of Roches-
el ter, WHADM. This station was installed
in the Bastman School of Music and Bast-

}

.. building. After many tedious months of
S testing, the Rochester fans were repald
- for their patience by a daily program as

- follows:
: 2:55 p. m.—¥Weather forecast.

3:00 p. m.—Orchestra mausie,

4:15 p. m.—Organ and orchestra.

7:00 p..m.—Orchestra selections.

7:30 p. m.—Bedtime story; market

report.

Naturally, the weather forecast differs
from day to day, yet 1ls given at a time
when the farmer, shipper or business
man cannot listen in. This should beo
given in the evening. The bedtime story
also is different from day to day. TFor
the balance of the program the organ and
orchestra play to the movies, and the
music once heard Monday is repeated with
monotonous regularity, note for note, on
Tuesday, on Wednesday, on Thursday, on
Friday and on Saturday. Sunday we are
granted a blessed relief,

Now let me tell you of the Iastman
School of Music and the theater, housed

R in a most,magnificent bullding, a gift of

- e -(ieorge Eastman to the citizens of Roch-

) ester, held in trust by the University of

" Ttochester. The theater is on a scale of

grandeur and adaptability worthy of a

prominent place in the life of a city like

Chicago or New York., The organ is the

: last word in organ construction, the or-

. chestra is a high-class symphony of some

. sixty pieces and the music as rendered

could not be greatly improved, but oh the
monotony!

This may be overcome if the right pres-
sure is brought to bear for instance:
The .school of music has a staff of artists
teaching violin, cello, plano and voice. The
university has a staff of noted profes-
sors. I have written to the president of
the university, Dr. Rush Rhees, suggest-
ing that the school artists and the univer-

" sity professors devote maybe a half hour
on alternate evenings "to concert broad-
casting and educational talks. My letter

s was unanswered. I have been to the own-

KR ers of the two newspapers with my plea

g for relief of this monotony and they re-

I have

A -fer me to Mr. George Eastman.
: [talked to him and he says see Dr. Rhees—
. very tight and interlocking ring for ease
in passing the buck,
With & fine Station WHAM has every
advantage for diversified entertainment]®
~ and amusement, yet we get six days of
- movie music, each performance exactly
; like its predecessor, the organ even play-
" ing tho same music as the orchestra with
some slight exceptions.
Two to three times a month for one
half of one hour we are allowed to listen

man Theater—all one institution and one{-

20 issue,

to a brief part of the concert piven by
some very noted artists in the IZastman
Theater. Elman, Homer, Bonnet, Pader-
ewski and others perform in person, and
their concert is broadcast for just thirty
minutes., If 9:15 p. m. comes in the mid-
dle of a number the switch is thrown re-
gardless, and the station signs off.

Mr. Editor, I am voicing the complaint
of a big lot of listeners in Rochester
where we are used to the best. “Roches-
ter Quality” is world-known, Station
WHADM has unlimited facilities, but pro-
vides movie music. Will you help us
smoke this circle in the open and give us
diversified music and instruction"— H.
K., Jr., Rochester, N, Y.

c‘(.'t'he situation capressed by this lettcr 13
nyg investigated and will be remedicd to the
satisfootion of all,
Notc.)

Flewelling sSuggestions

Referring to Question and Answer 17868
MLL, San Diego, Calif,, I note that he
must keep the colls at right angles, thus
securing very little regeneration. I am
inclined to think that this is due to the
fact that the leads to the coils are wrong.
If they are, the induction set up in the
coils would be against each other, there-
fore blocking the induection in both eircuits.
The receiver would cease to function,
thercfore, as the coupling is made closer.
{This is not so pronounced in H. C. coils
as in single layer coils.)

X have found that to make the set work
at its best, the lead running from the plate
to the tickler coil must be connected to the
outside of the H, C. coil and the lead from
the grid leak to the other coil should con-
nect to the inside of that coil, or if the
first connection is made to the inside, the
other connection should be made to the
outside.

I have noticed that this very mistake
was made in the diagram of the Flewelling
cireuit shown as R.D.~-70, page 14, January
By -changing the lead from the
grid to coil L50 from the right hand side
of said.coil to the left side And connecting
the lead from the .006 ¥nfd. condensers or
the ground to the rlght side of the L50 coil
instead of the left, much better results
will be obtained.

I trust this information may be passed
on to our friend in California, and any

it is hopod.—Editors|

others who may be having trouble with
their sets refusing to operate except on
very loose coupling.—J. H, H., Wayne, Neb,

.\ Al_;out Radio Parts

R The Crystal Detector

The average person, when first af-
flicted with Radioitis, begins his activi-
ties with a crystal set. That is to say,
ho uses a crystal detector rather than a

vacuum tube for changing the Radio cur-
rent or waves as received through the
antenna, into direet current to operate

Ireshman Products,

FOR
THE

the receivers. The crystal iz inside of
the- little cup and held in position by.a
small set screw. The cat whisker is the
thin wire spirally wound and terminating
in a projecting point, which rests lightly
on the surface of the crystal., It is
fastened to a universal mounting joint so
that it can be moved over the entire-
visible surface of the crystal in order to
find the sensitive spot.

Single-Slide Tuning Coll
This is about the simplest and oldest
form of tuning unit and is used for tun-
ing the circuit to the proper wavo length.
In the same sense that any musical in-
strument si{ring must be tuned to the
proper tone, so any receiving sef must

be tuned to the same wave length as the
broadcasting station in order to receive
their concert. Wave length docs not
mean " the distance to the station, but
rather refers to the perlod of vibration,
similar to the musical tones of any
stringed instrument. Only one slide id
used for tuning.

Patents Procured and Trade-Marks Regls-
tered. Advice and terms upon request.
ROBB, ROBB & HILL,

1417 Hanna Bldg., 956 McLachlan Bldg.,
Cleveland, O. Washington, D. C,

B

. DAILY CHICAGO SALES
5,000 PER DAY

Are you getting your share?

Sole Distribntors to Jobbers
WERNES & PATCH, 159 N. State St.

Deanlers Write to

DUNGAN RADIO CO. |

New Flewelling “Super” c=cu|t

VARIABLE with .00025 mfd.
RESISTANCE Micon Condénser

LAEK combined
$1.00
oy - .00¢
without 006 Tested Mica 5100
ondenser .....
Condenser' At your dealers—otherwise send
- 75 purchase price and you will be
] supplied without t'urthcr charpe.

Chas. Freshman Co., Inc., 97 Beekman St., 'N. Y. CIty |

68 W. Washington St., CHICAGO

Especially Adaptable

A Place for Your Radio Set

Nov GOV'T RADIO STORAGE BATTERIES

w Signal Corps Datterles. Edison 3 coll type BB-4
'i4 0 Edison single cells for W. D.-11 tubes $1.50;
Edison 60 A. 1L for IW. .-11 tubes $5.25; 6 vmu
Edlson $7.75; B bn.twry Edison singlo clements, 4¢
each, double 10o each,
FLEWELLING .006 CONDENSERS & PARTS
006 Bakelite moumed Ruby Mica-Copper, N. P. bind-
ing posts, Set (8) $2.90. Var. Grid Lcuka (clearer
musle, louder slznals on nny clr) 75c. Var, d Cond.
03025.: or 0005 max. 45¢. BSpecial deslgn Audlo Trans.

LEWELLING SPIDER COILS
Basler tuzun“ olearer signals; groen silk on Bakellte

$LT5 cac
REINAR‘IZ LATEST COILS
Double greon sllk windlng on Bakcllte splder $1.95.
Belnartz plate clrenit c.wl:es {triple adjustable) $1.70.
RADIO FREQUENCY IRON AND PARTS
R. F. .003 Iron for cores; special wire and forms to con-
gtll;:g r&’é’ F, Transf, of highest eflicioncy. Detailed
JUC,
REFLEX CIRCUIT TRANSFORMERS
Spoclal dcslm Reflex Cir. Transt. & Diag, that really

VERNIER FOR VARIABLE CONDENSER
Works with any condenser. Roquires no extra space, 950
HI-POWER AMPLIFYING TRANSFORMER
gmu Toudest cignelst. No hurn-puts. $2.95 writh special

- 20 OHM RHEO FOR W. D.-11 OR 281-A
tubes -$1.60; '8 ohm for "New ‘DeForest tubes $1.55,
Include pmm.m with.order. Write for our-complete list.

QUALITY RADIO SHOP, RICHMOND, IND.

Height 31 inches, Top 19 x 32 inches
OAK or MAHOGANY

Pnce $22 50 Cash

With Order

ROBBINS
RADIO DESK

Patents Applied For

PLENTY OF ROOM
FOR THE SET

A Place for the Batteries, Extra
Appliances, Tools, etc.

"ALL APARTMENTS ENCLOSED

Robbins Woodworking Co.

Libertyvlile, Illinols

g
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Allen Circuit

(1894) CHN, Paoli, Pa.

Referring to diagram O 1321 (A. J. Al-
len) which you very kindly furnished me,
will you please give me a new diagram of
this circuit, introducing Radio frequency?
In doing this, will you kindly insert tele-
phone jacks at the detector and each stage
; of audio amplification.

= How many stages of Radio frequency

should I have for this hook-up? This quess

tion, of course, will be answered in your

diagram. T

- I have purchased DX transformers.

B : v read 170-460 meters. Is it all right

. wNgise on each stage of Radlo frequency

“6ne of these transformers? Or, does each

stage of Radio frequency require a differ-

ent type of DX transformer?

What is the best tube to use for Radio
frequency? T understand that the smaller
the tube the better.

In regard to the potentiometers, should
these be all 200 or 400 ohms resistance?

I am using Bradleyometers. Why are
potg’nuometers made with different ohm-
age?

- Is a varliable grid condenser better than
(e a fixed grid condenser?

) In putting a condenser across the
phones at the detector is a large capacity
condenser an advantage?

T In building this particular set, it is my

S purpose to put it in units, or sectional,

N each section being shielded with copper

on all sides, this copper being grounded.

. Does this have to be a separate ground?

= .pr would. this ground go right to the reg-

nlar ground? If it goes to the regular
sround, why , wouldn't this affect the op-
eration of the set?

‘What does “Mu” or “Himu"” mean?

On my present set +which is an ordi-
nary variocoupler, varlometer, regener-
ative hook-up, I get concerts very clearly
from as far south as Fort Worth, Texas,
and as far north as Minneapolis, Minn.
Using the Allen set with Radio frequency,
would I be able to increase this range?

Is Radio frequency only of value in con-
nection with the use of a loop? In other
words, if a Radiophan has a good set with
a range as indicated, is there any advan-
tage in his changing to Radio frequency?

I shall greatly appreciate the courtesy
" of your answers to the foregoing ques-

tions. .

i . A—Referring to your desire to employ

. %Radio frequency amplification to A, J.

- Allen. cirenit, would advise that its value
- 15 negligible and would not warrant mak-
ing the addition.

B} The same type of Radio {requency

transformer will function on each stage.

Tubes of the highest Internal capacity
are best for Radlio frequency amplifica-
tion, ' ’

RS Potentiometers may be of two or four

™ hundred ohms resistance; it makes no ma-
terial difference.

A variable grid condenser is net su-
nerior to a fixed grid condenser. A .001
condenser across the fones is advantage-
ous, beyond that capacity has no advan-
tage.

Capper shielding ground may go-to thg
regular ground. Shielding is not wholly
desirable since about ten per cent of
energy will he lost, )

J“Mu” and “Himu"” tubes are simple
trade names of Myer's tubes.

. In our opinion the employment of
Radio frequency with the circuit in ques-
tion would not increase its range.

While Radio frequency is not advan-
tageous with the Allen circuit it has its
virtues with a standard regenerative eir-
cuit in which case it is worthy of experi-
mentation.

B More Flewelling

{2021) CK, Akron, Ohio.

As 1 am interested in the Flewelling
receiving circuit would you please give
me the following information:

.First, what distance will it cover? I
have been recelving Havana, Cuba, Fort

- Worth and Dallas, Texas, Denver, Colo-
- rado and Winnepeg, Canada, besideg the
BEast Coast stations, Atlanta, Ga., ete, on
my single-circuit. set, -Can this set cover
the same range?

By using a bb6-foot aerial what is the
proper size honeycomb coils I should use?
‘What are the advantages of this set and
also how will the amplification compare
with that of my single-cireuit?

I am interested in this circuit and am
anxious to get the results of the contest
E now omn.

Dol A.—The Flewelling circuit will afford

i you reception equal to that you are enjoy-

Ring with your present circuit,. The advan-
- tages enjoyed with this set lie in its se-

\ lectivity, sensitivity and principally in ite
amplification and ease of adjustment. It
i8 altogether desirable and we cheerfully
recommend it as worthy of all that is
claimed for it.

L50 and L75 honeycomb ecoils are cor-
reet with this cireuit.

- - Resistance and Transformer Conpling

R (1879) JCDeP, Port Clinton, O,

What is the relative efficlency that
exists between resistance coupled and
transformer coupled Radio frequency
-amplification - at 200 meters? At 400
meters? At 5,000 meters?

A few tubes more or less are not par-

"RADIO DIGEST ILLUSTRATED

ticularly important with me; what we
want is adjustment which is not eritical
and a long wave-length range. All ’round
information solicited on the subject.

ling for two or four hundred-meter Wm;}u
and resistance coupling for over eiglil
hundred meters wave length. Noting
your reckless attitude toward employ-
ment of tubes, more or less, would advise
that extreme amplification is not favor-
able to the uncritical adjustment you are
desirous of attaining. Would not advise
over three stages of audio frequency am-
plification.

Induction Operation

(1890) EB, Akron, O.
In your issue of December 16.a regen-
erative tuner and detector circuit 1is de-

13

Now Ready for Delivery.

for a year.

A.—1TIt §s best to use transformer coup</
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serjhed.
it/ “rtainly looks good, but I would like
e additional information on it. I
suld like a sketeh showing this hook-up,
r two additional steps of amplification
with automatic filament jacks: Also would
like to know how primary of tuning coil
works, not being connected in any way
with secondary and tickler.

A.—For ecmployment of amplification
with receiver cited, merely add in the
usual manner; output of detector to input
of amplifier.

In explanation of the operation of un-
connected tuning coil: this is known as
inductive coupling; that {s, electricity
flowing through the primary circuit cre-
ates a magnetic field which acts as a
medium for conducting or induecing cur-
rent in the secondary circuit.

with One Year’s Subscription”
.. to RADIO DIGEST |

Your

Questions and Answers

I have been reading it over and

134-Volt Tubs

(1931) RB, Tiffin, Ohiof

I would like to know if I could use =2
114 volt vacuum tube and a 1-cell battery
instead of the 6-volt vacuum tube andg 3-
cell battery without changing the hook-
up? If so, please show how it is accom-
plished on the diagram in the letter?

A—A 11-volt tube and dry cell battery
can be employed in any standard circuit
without change other than substitution of
11, for usual 6-volt A battery.

A Time and Labor Saver

Always lay out the various instruments
on an experimental table and try out the
circuit before building up a receiving set.
This may eliminate the necessity of tear-
ing the system apart and rebuilding after
being once assembled in the cabinet.
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) e It is worth while to see the eyes of the

waifs brighten and smiles of content-
ment come over their faces when they
listen in on music at the Kentucky
Children’s Home Society at Louisville,

‘ S ' 3 Kentucky

Erecting aerials for the high-
; est Radio statien in the
.'('m!'.’-u).'.'\?.'ﬂl&‘:‘.';\"4'4\'%"&'-‘9'(':'\.'»\"fl'c’.h?:h:-l . 2 S world Ol'.l Mt. COI‘COVadO, Rio
. : eem—— : - s 4 gneer;lanolrcx! whsre the viv,oﬂi-
: : From the appearance of George £ : : G 4 g experienced many thrills
y % : ou would thli’:?k that he was hear- ’;2},5 Gl e . ; aﬂld faced death in the depths
: 2 : ing a ghost story, but not so, for & i i : o ’ ; elow if they made a mis-
o : 3 there are coming over the phones SR i 57 ST : step. The station is placed
: . 3 sweet melodies, among them ey % . C at the very peak of the
“Hear Dem Banjos Ringing, 'Wa - ; mountain .
Down in Alabam.” Radio grips all ‘
nationalities alike and none are
prone to pass it up

TR

- Little Miss Wagoner : ’ . . A [k : 4 '
Tistens in on a mew. : : . .. ¥ Concentrated -fire -of twelvae s : ' ‘

. ‘ ‘ E Radio. receiving set- . - inch’ guns operated "by: Radio. ; : R

; iths > which is operated | i o - .7 gl This ‘test: took place recently.

with the new peanut to see if such control could ba

tube. The set is en- ; . made accurately and. with

tirely void of storage : GRS 3 safety © News Events
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