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ASKS FEDERAL QUIZ
TO UNEARTH TRUSTS

WHITE WANTS ACTION BY
TRADE BOARD

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

CHICAGO, ILL., SATURDAY, FEBRUARY 24, 1923

ER MUSIC

LATEST DEVICE
SPELLS ‘FINIS
ON DISTORTION

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

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

By L. M. Lamm

WASHINGTON.—Representative White of
Maine has introduced a resolution in the
House cailing for an investigation by the
Federal Trade Commission of Radio activities.
Mr. White states that he believes that there
wiil be no oppositlon to the resolution in the
committee and he is of the opinion that it can
be passed at the present session of Congress.
The resolution, whlch has been referred to the
House committee on Merchant Marine and
Fisheries, is as follows:

“R.esoived: That the Federal Trade Com-
mlSS.IOll be, and it 1s hereby, requested to in-
vestigate and to report to the House of Repre-
sentatives at the convening of the Sixty-
Eighth Congress or as soon thereafter as
practicable, the facts relating to: °

“‘(A) The ownership of patents covering
Radio apparatus used In interstate and foreign
commerce and to all assignments or other
contracts concerning such patents:

““(B) Contracts, leases or agreements in
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Reproduces Near Perfect

1]
Westinghouse Plans Installation of
Thomas Invention in All
Four Plants

E. PITTSBURGH, PA—A diaphragmless
¢¢ 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 Westinghouse Electric com-
pany of this city. The perfecting of the

whatsoever form the same may be, the pur-
pose, tendency, or effect of which is to controi
or restrict the manufacture, sale, resaie, or
use within the United States of such Radio

microphone, which has been used in trials for
the past several months at Station KDKA
here, is claimed to be one of the most impor-
tant developments in Radio since broadeasting

apparatus, or to control or fix i
thereof; ) R

“*(C) Contracts, leases or agreements in
Wwhatsoever form the same may be, the pur-

(Continued on page 2)

the voice became popular, inasmuch as it will
eliminate virtually all distortion in broadecast-
(Continued on page 2)

At our right is Ethel
Payne, charming
young soloist often
heard on the air at
that most famous of
all international sta-
tions, WOR, L. Bam-
berger and Company,
Newark, N. J.

Below is Mme. Jacquet,
distinguished Parisian
harpist. She is often
heard on CKAC, La
Presse, there. The fa-
mous Erard harp she
plays was given her as
a prize when she was
sixteen years old

Mary Brumby, head of the Mandoiin club, Agnes
Scott College, Decatur, Ga., ied her fair troubadors
at WSB, the Atlanta Journal, recently

BETTER CONCERTS,

Hawaii Hears WHAZ,
CcUT PLANTS—FANS Distance 5,500 Miles

“We Pay for Programs,” Listen-| Rensselaer Polytechnic Institute’s’

ers-in pecide—lrritated at Station Claims World’s Record
Station Interferences

TROY, N. Y..—According to letters re-
NEW YORK.—Better programs and|ceived by the Rensseiaer Polytechnic In-
fewer broadcasting stations were the de-{stitute’s "'Radio broadcasting station,
mands voiced by thousands of Radio-} WHAZ, a new worid’s record has been es-
phans in =2li parts of the country in|tabllshed for Radiophone reception of
answer to a questionnaire recently sent! concert programs. Three different com-
out by the Nationai Radio Chamber of|munities in Hawaii, with Radio receiving

Commerce, it has been announced by that | stations, have been reported by lette
organizatlon. The questionnaire was de-]stating that a ciear reception of botk
signed to iearn what improvements are| music and speech had been established at v
S

necessary to further extend the industry.lan approximate distance of 5,500 miles.
It was stated that listeners in are be-| This station is the largest broadcasting
coming more and more impatient with|station of any educational institution in
the interference between stations. The | the country, and in the amateur transat-
novelty having gone from Radio, patrons{lantic tests in December, Troy was heard
now are demanding first-class service in}both In Engiand and France. Theé maii
every respect, especially since it is be-|reports have just come in from Hilo, Wal- \
coming recognized that they themselves|luku and Halku in the Hawaiian Islands,
are paying for programs in one way or|the writer in each enumerating program 3
another, numbers and messages which were heard.

{
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PERFECT MICROPHONE

(Continued from page 1)
ing formerly caused by mechanieal reso-
nance of every diaphragm mierophoue
transmnitter. It fills a need whieh has long
been felt at every broadeasting station,
and becauso of its obvions advantages over
every other wierophone now in use, inelud-
ing the eondenser mierophone, the Westing-
house eompany has announeced plans for in-
stalling the new deviee at all of its plants,
which are KDKA, 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 scientific re-
scarch 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 because 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
music, so that this style of microphone
was considered unsatisfactory also.

Condenser 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 serious 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,

Eliminate Diaphragm

It was then decided to attempt to repro-
duce 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 Wwas 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. He be-
lieved somewhat of the same effect might
be present in air at atmospheric pressure
and went to work on this idea as a means
of making a diaphragmless *“glow-dis-
charge” microphone., In telling of his work
Dr. Thomas says:

Inventor Tells of Work

“A calculation 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 pressure 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-
able impedance, a brief description of the
phenomenon is thought to be desirable.

“The application of moderately high
direct potential betwcen two electrodes
separated a short distance in air, with
enough series resistance to prevent forma-
tion of the usual 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 eye. 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 practically independent of dis-
charge impedance. Units substantially of
this construction have been used in the
regular broadeasting programs of Station
KDKA for several months.”

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

COLUMBUS, O.—Winnipeg,
the province of Manitoba, Canada, is_one
of the new distances made by Station
WCAH of the Entrekin Electric Company,
Columbus, it has been announced by C.
A, Entrekin, proprietor. WCAH now has
the record of being heard in 27 states In

the T"nion and two provinces of Canada. |

capital of.

$100 FLEWELLING PRIZE CONTEST RULES

1. Contest is open to all Radiophans, whether or not they are suhscribers to Radio
Digest, Illustrated. The contest is open now and will close ngn}ary 24 at midnight.
Awards will be announced in the March 17 issue of this puhlication.

2. The ohject is to locate and award prizes on a competitive hasis 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 he awarded each tying contestant.
5. Judges will he the Technical Staff of Radio Digest.

6. To enter the contest send working drawings and diagrams together with an
article of from 1,500 to 2,500 words in length descrihing the making and operation of
an actual Flewelling 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 hroadcasting station receiving range using only one tube, first employing
only an indoor aerial but no ground, second, using a ground but no aerial, and third,
if available, using only a loop aerial. Other combinations and notations 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 publisked,
but not awarded prizes, will be paid for at regular space rates. Unused manuscripts
will be returned to contestants on reguest.

8. In deciding the winners of the contest the judges reserve the right te call
for any set entered to be sent in for examination and test. Tuhes. A and B hatteries
and phones will not be required in sets sent in for testing.

9. Manuscripts will he 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 heretofore, is encouraged and even recom-
menrded. 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-
cial or naval messages.

During December the returus for traffic
handled, when figured at comimer.ial rates,
exceeded the costs for personnel and main-
tenance of the whole net, including sixty
stations.

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, giving 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 Radio traffic curve,
the plotting of which began in January,
1921, has risen by about $1,000 a month.
In December it reached the value of $6,-
200 for the month., This is solely on

CONTENTS

Radio Digest, 1llustrated, Volume 4, Number 7, published Chicago, 1llinois, February 24, 1923,
weekly by Radio Digest Publishing Company, 123 West Madison Street, Chicazo, 1llincis. Subscription rates,
yearly, Five Dollars; Foreign, Six Dollars; single coples, Ten Cents. Tntered as second-class matter April 27,
1922, at. the nostoffice at -Chicago, 1llinois, under the Act of Mareh 3, 1879, .
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rections and through all mediums.
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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.
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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
18s8ue.

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.

An Interview with Jackie Coogan should interest the young readers of Radio Digest.
Watch 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
you? .

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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BY SUBSCRIBING NOW

END DATE NEAR IN
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 Editor

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 to
arrive with every mail. The few remain-
ing days before the closing date of the
contest, midnight of February 24, it is be-
lieved will yield many more contributions
from aspiring Flewelling fans, 4

Marked ingenuity and clever assemblies
are shown by many of the amateurs who
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.

Pans Improve Circuit

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 distinct changes in the
original circuit.

Well, now a word to the eleventh-hour
contestants. The date of the issue for
which this is being written marks the
close of the contest, Papers received after
midnight, Saturday, February 24, cannot
be considered in the contest. So mail in
vour papers today, after carefully read-
ing the rulcs 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 TUnited States District Court for
the Southern District of New York, has
handed down decisions, granting prelim-
inary injunctions in three suits brought
by the Radio Corporation of America for
alleged infringement of the De Forest
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,
Inc., 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. g

The third- suit was against the Radio
Guild, Inc., a dealer in the “Perfection”
tubes.

One of the principal defenses urged
upon the court for a denial 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 was over-
ruled by Judge Hand for the present, in
granting the preliminary injunctions.

(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

and
“ ‘(D) Such other facts as, in the opinion

Representatives in determining whether in
the foregoing respects or otherwise the
antitrust statutes of the United States
have been or now are being violated by
any person, company or corporation sub-
ject to the jurisdiction of the United
States.” ”

New Tropical Station Opens
Direct Route to Honduras

WASHINGTON.—The opening of the
new Tegucigalpa station of the Tropical
Radio 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 1,500 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 greater rapidlty ana
accuracy in handling messages by R.a.dio.

foreign commerce of messages by Radio,.

of the commission, may aid the House of
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ETHER UNITES TWQ
‘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 were lost to each other for ten long
years, have been brought togcther by The
Torouto Star’'s Radio station, CFCA.

In 18i3 both left their native couutry of
Northants, England. Oune went to Canada,
the other to the Unlted States, They lost
ajmost complete trace of cach other, He
who cast his lot with the land of the Stars
and Stripes, hecard the other had located
in Toronto. Ile in Toronto understood his
cousin was somewhere in the Unlted
States,

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

Asked Ald of Radio -

A request to endeavor to locate his rela-
tive came from Walter L. Hales, of
Orange, Massachusetts. Ie had heard Ii.
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
1o ask a favor—that CFCA tell the world
about his desire to find his wife's cousin,
Leonard Stanway, who came from Well-
ingboro, Northauts, England.

‘“Perhaps I am asking too much of you,”
he wrote, *“but I thought this would be a
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 reguiar
program. Yesterday Mr. Stanway got in
tonch with the Star. A friend of his, who
lhas a Radio set, had heard the announce-
ment, and had passed on thec message to
him. Eagerly he inquired for his cousin's
address, and got it.

Cousins Reunnited.

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

“You bet I'll lose no time in communi-
cating with my cousin now,” said 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 Waliter L.
Hales, Orange, Mass., informing Hhim of
the finding of his cousin, Leona-d Stan-
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. Babson,
the “Wizard of Statistics,” whose services
and that of his organization are empioyed
by big financiers all over the world, takes
to Radio like a duck takes to water.
Finding tkhat some 3,000 people braved a
recent heavy snowstorm to hear his lec-
ture “The Business Outlook for 1923,
only to be turned away because there were
no more seats, he repeated the lecture by
Radio from WXNAC, the Shepard Stores
station, in the hope that a majority of
these, as well as other interested Radio-
phans might hear it. He is the man who
is building a community church and audi-
torium in Wellesley, Massachusetts, near
his offices, which will have services for
different denominations conducted entireiy
by Radio.

PROBLEMS OF WORLD
DISCUSSED BY JUDGE

OLUMBUS, O.—“Our World P’rob-
q lems” was the subject of an ad-
broadcast recently by
Chicef Justice C. T. darshall, of thc
Ohio Supreme Court, from Station
WRAYV, the Brner & Ilopkins company.
Judge DBblarshall’'s talk covered many
vital questions rising from the present-
day sltuation in IZurope, touching upon
the important plases of world unrest
as they affect Ameriecn.

dress

WCX FOSTERS WORLD'S
LARGEST BIBLE CLASS

ITROIT.—WCX, the Dctroit ¥ree
D Press statlon, has one of the
Sunday School classes
Ivery Thursday after-
noon Dr. Gaius Gien Atkins of the
First Congregationai church ecxplains
the International Sunday School les-
sons. That thousands are listening in
is shown by the responscs recclved ex-
prossing appreclation, from all over
the United States and Canada.

largest
in the world.

HEARS CHICAGO IN MID-OCEAN

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

out any

rearrangements, is the enviable record of the Drake Hotel station, WDAP, C

hicago.

P
Miss Florence McDonald, sister of the president of the Chicago Radio laboratories, made the recep-

tions a e liner. On

rom there at 2:00 A.

the last day Miss McDonald
M. were received at 7:00 A. M., in broad daylight, the difference being

Radioed to Chicago that messages sent

due to passage of the ship into various time bands. Two days out she reported reception was being

made with but one tube, both
from the Radio officers aboard the

amplifiers being broken.
S. S. Berengaria she continued Listening in with t@hePaEI Xﬁ

Under directions from Chicago and help

two Pritish tubes fitted into the American set’s sockets

Daugherty’s Kin Claims

Amateur Distance Mark

WASHINGTON C. H,, O.—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 been re-
ceived that the signals sent out by Mr.
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
knowu through letters received from
Engiand, 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 A. X, Chenoweth

COLUMBUS, O. — Page the orthodox
graanmarian!

There is danger that cven the inodern
slang of conversatlon wili bo revolution-
ized and givon added stimulus toward
lower depths of abbreviated phrascology,
if Radio mcssages become common means
of communication, students and profess-
ors of Ohio State university clalm.

Prof. Charles A. Wrlght, of tho depart-
ment of cicctrical engincering at the uni-
versity, raises the question if amateur Ra-
dlo operators increase in number, will
their abbreviations slip into common us-
age and thus become a part of the Ameri-
can vocabulary?

Lizht on the Hieroglyphics

As an example of what might be thrown
at a person during informal conversation
with one of these fellows, cards received
at Robinson laboratory broadecasting sta-
tion are submitted as evidence. One from
San Juan, Porto Rico, reads: “U wr wkg
2 EL. Am I rite? Wold like to hr fm u.
Congratulations OM.” By way of inter-
pretation, the foliowing may be noted:

OM means “old man,” wkg “working’”;
wr, h‘t‘vxere”; 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 COURSE 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
Education of Massachusetts, to conduct
an advanced course in Radio reception and
transmission. Classes will be heid 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 circuits. The following
subjects will be studied: Advantages of
Regeneration; Value of Super Regenera-
tion; Audio Frequency and Radio Fre-
quency Amplification; Commercial Ap-
paratus; Transmitters; Heterotyne Meth-
ods; Reflex Circuits. The course is open
to all persons resident in the state who
have previously studied Radio.

Europe Hears 125 Plants

in Trans-Atlantic Tests

HARTFORD, CONN.—During the recent
transatlantic tcsts no fewer than 125 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 Connecticut, Maine, Massachusetts, New
Jersey and New York, although several are
in the Middle West and West.

Many of the developments in Radlo
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 I
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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, Buttman

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
six during the month. While there were
28 new stations licensed in January, 34
old ones failed to renew their licenses.

Sixteen Times as Many as Year Ago

On the first of February last year, there
were but 36 stations licensed in the new
pastime of broadcasting. 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
the distribution of a large number of
new waves, which should aid in decreas-
ing the interference. 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 believed.
Seven New Broadcasters Within Week

Within the past week, seven new broad-
casters were licensed, and two Class A
stations were transferred to Class B, al-
lowing them to use the 400-meter wave.

The following are the new 360-meter
plants:

WRAYV, 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. S., Elect. Co., Marietta, O,

25 watts.

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

KFI, Earle C. Anthony, Inc,
geles, Calif.; KPO, Hale Bros.,
Francisco, Calif.

Broadcasters Which Have Stopped

The thirty-four broadcasters which
have not renewed licenses, and conse-
quently 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, Il1l.; KFBN Borch Radio
Corp., Oakland, Calif., WOE, 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.
bth); KFBM, Cook & Foster, Astoria, Ore.;
WSX, Erie Radio Co., Erie, Pa.; KDZW,
Claude W. Gerdes, San Francisco, Calif.;
KPFAC, Glendale Daily Press, Glendale,
Calif.; WDAQ, Hartman-Riker Elec. &
Mach. Co., Brownsville, Pa.; WKAZ,
Landaw’s Music &- Jewelry Co.,” Wilkes-
barre, Pa.; WKAD, Charles Looff, East
Providence, R. I; WBAJ, Marshall-Ger-
kin Co., Toledo, O.; KVQ, James Mec-
Clatchy, Sacramento, Calif.; WDAV, Mus-
kogee Daily Phoenix, Muskogee, "Okla.;
KDZP, Newberry Elec. Corp., Los Angeles,
Calif.; XFC, Northern Radio & Elec. Co.,
Seattle, Wash.; WBAB, Andrew J. Potter,
Syracuse, N. Y WAAX, Radio Service
Corp., Crafton, Pa KYY, Radio Telephone
Shop, San Franmsco Calif WNAG, Rath-
ert Radio & Elec. Co., Cresco, Ia.; WGAS,
Ray-Di-Co. Organization, “Chicago, Ill.;
WFO, Rike Kumler Co., Dayton, O.; WPJ,
St. Joseph’s College, Phila.,, Pa.; KFBQ,
Savage Elec. Co., Prescott, Ariz.; WHW,
Stuart W. Seeley, East Lansing, - Mich.;
WSN, Ship Owners’ Radio Service, Inec.,
Norfolk, Va.; KJC, Standard Radio Co.,
Los Angeles, Calif.; WCAQ, Tri-State Ra-
dio Mfg. & Supply Co., Defiance, 0.; WJAL,
Victor Radio Corp., Portland, Me.; WNAH,
‘Wilkes-Barre Radio Repair Shop, Wilkes-
1]:Barres, I;a.; WAJU, Yankton College, Yank-
on, S. D.

ATWATER
KENT

DEALERS: WRITE FOR DISCOUNTS

Los An-
Inc., San

RECEIVING RECORDS?
SEND ’EM IN—

By 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, Nichols, Ia.
KGV—3700, M, C. Bidwell, Grinnell, Ia.
KNJ—1400, Chas. Smith, Weston, W. Va.
KYY—2500, J. R. Purcell, Port Jervis, N. Y.
WDAQ—2375. M. C. Bidwell, Grinnell, Ia.
WHAZ—2550, H, Wilbert, San Francisco, Calif.
WKY—2400, R. Bartholomew, Garrochales, Porto Rico.
WLAL—1300, Perkins Benneyan, Fresno, Calif.
WLAY—3675, M. C. Bidwell, Grinnell, Ia,
WLW—1900, Perkins Benneyan, Fresno, Calif,
WMAC—1300, B, T. Andrea, Cobalt, Ont., Can,
WMAQ—1850, R. Rowe, Santa Clara, Calif.
WMB—1300, R. Hastings, Atchison, Kan.
WNAQ—1000, R. T. Andrea, Cobalt, Ont.. Can.
WO0AS—1275, L. Hull, Eureka, Kan,
WPAC-1225, R. T. Andrea, Cobalt, Ont., Can

Youthful Radio Operator
Almost Hanged by Wires

NEW YORXK.—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 said 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
stationg 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 facilities.

DAYTON

Superior Products

ACCURATE, EFFICIENT AND
BEAUTIFUL IN APPEARANCE

Dealers write for attractive
discounts to

WERNES & PATCH

Masonic Temple, Chicago, Iil.

FRANCE SUCCUMBS
T0 BROADCAST BUG

SEND “RADIOLA” CONCERTS
0o FROM NEUILLY

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

NEW YORXK.—France has succumbed
to the lure of.broadcasting, 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 ‘““Radiola” concerts.

The actual broadcasting station at
Neuilly operates on a wave length of
1,565 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 Fran-
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 five 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
contains 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 wave 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.

SIS STORES

TELEPHONE MAINTENANCE CO.
20 S. Wells St. Franklin 3986
5206 W. Madison, Austin 7041, 1122 E. 471h St.
ausmnrwsn Look for the TELMACO Sign eummmrsoss

Radio Tubes Repaired

UV 200—C 300............$3.c0
UV 201—C 301............ 3.50
WD 1l—or VT 2........... 4.00

The right filament and proper vacuum. All
tubes guarantced as good as new. Mark
plainly. Pack carefully.

Radio Supply and Repair Co.

125 WEST LAKE ST., CHICAGO, ILL.

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 cruise 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 Radio experts. This set is to be
installed on the United Fruit Company’s
big steamer, Pastores, just before it sails
March 3. Officials of the company will
install special antennae to care for re-
quirements of the set.

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 WWJIJ 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..... weee 2,50
Improved Radio Amplifiers.. 5000000 G
3 Coil Mounts (Regular $5.00 va]ue) ..... 3.45
Reinartz Air Core Coils and Diagrams.. 2.00
$10.00 Automatic Head Phones, long
range receivers, Pair........... 00000 S ana L]
2 Slide Tuning Coals, $5.00 value........ 1.75
Complete Radio Receivi g Outfit, $ 0[}
4 Tube Reflex, Panel 1red and 55
Ready to Use—3 Radio—3 Audio..
Sent on receipt of price, prepald.
LUX MFG. CO. %W Lakest

Chicago, I11.

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. Ideal for the purpose.
POSTPAID
Pocket Form ............ eeree..$0.35
Heavy Paper in Tube.......... 50
Wall Style Wooden Rollers.... 1.50
On Heavy Board for Tacks.... 6.75

Special qnannty prices to trade
and advertisers

The George F. Cram Co.

11 N. MARKET STREET

;”ll/w”/[”ll/lll 7
I%“ml“lllllll{
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same time or either one alone.

FOUR WAY COMPAN Y

DEPT. C, SPRINGFIELD, MASS.

-4_./441&1”’/’-"-—_4\@/ sy

—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.
attached, or one head set and loud speaker. Both can be used at the

Two head sets can be readily

Repair returns (5 days after recewt. DEPT. RD CHICAGO, ILL.
HIS IS THE SWITCH d
l' that does the trick
5 Turn it il you hear it click_
four Way COMPANY. SPRINGFIELD, MASS. USA.
Turn 1: Head Set

Turn 2: Loud Specker
Turn 3: Both in Series
Turn 4: Both in Parallel

50

Ask Your
DEALER

r $
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YANK STATION ENTERTAINS BRAZIL
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Yank Station, Capping Brazilian

Mountain, Wins

SPC Selects Unique Location 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 being made. Mr. Osbourne also se-
cured the co-operation of the Brazilian
Light and Traction company in finding
a location and later in rendering program
and operating assistance.

Select “Corcovado” Location

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?' queried the
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

WASHINGEON. — Representative

Sinclair of North Dakota has

introduced an interesting bill in
the House of Representatives ‘to secure
to the TUnited 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 bill has been referred to
the House Committee on Interstate and
Foreign Commerce.
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Coffee Land People

or five-mile ride from Rio deé Janeiro,
was made in 30 mimutes, 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 Use

The crest of Corcovado had always
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
numerous 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 broadcast-
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 Opera

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. S. American Legion, 151 miles out
at sea reported hearing the signals
clearly. The S. S. West Neres 175 miles
out received the signals with one tube
only.

The first week of broadcasting com-
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 micro-
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 broadcasting 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 Audience

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. Carlos Sam-
and his family,
opera_ hroadcasts from SPC, the
only hroadcasting station in Bra-
zil. To the right is the observa-
tion tower on the crest of
Corcovado, near which is located
the 153-foot antenna. At

enjoying

Mt.

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 fro

its ain peak indicated in the dis-
tance hy the letters “SPC.” The sta-
tion is reached hy 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,
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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 sub-
mission of an ordinance providing for the
licensing of Radio 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 various receiving sets at the
Centennial Xxposition. 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
Brazil and his official family listen in
through a very attractive receiving sta-
tion installed in the President’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 dry
season has now changed tp 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
stations 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 Field, '

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.—An 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 broadcasting 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

ASHINGTON. — Operators of

broadcasting stations are

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

LIFTS VEIL FROM RECENT
SECRET TESTS

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

(8pecial 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
under consideration by high officials of
the navy.

Secrecy regarding a demonstration on
December 12 of the invention of C. Francis
Jenkins, 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 NOF

During the demonstration photographs
and drawings were broadcast through the
ether from the Anacostia station, NOF,
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 gual-
ity only, the prints made from the receiv-
ing plate in the laboratory were pro-
nounced quite clear, the heretofore im-
possible feat of broadcasting 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
picture impulses gave off a series of
“groans” and that each picture had its
characteristic “sound”, which could be
recognized after a few repetitions.

How Device Operates

The sending apparatus, consisting of a

Stereoptican like machine, projects the

picture across a photo-electric cell in
steady, downward sweeps. With each
sweep the projected image is 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 broadcast. 4

At the receiving end an ordinary Ra-
dio receiver, on the diaphragm of which a
tiny mirror is mounted, was used. Pro-
jected on the mirror was a strong beam
of light. Vibrations of the mirror as it
oscillated with the diaphragm caused the
light 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

BUFFALO, 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-
pany, on, .“Why 7You Should Make a
Will.”

DEALERS

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, Btorage Battery, Variocoupler,
N Variometer, 3-coil Mounting, Variable In-
ductance, Taps, Dead End Losses or Radio
Frequency. Complete hook-up, cuts, in-
structions, everything. Price $1.00. Nothing left for
you to guess about. Build your own Receiver and
save 50% or more and ‘get befter resvits. Radio
Experimental Laboratory, Box 184 F, Berkeley, Cal.

Book Reviews

Radio Receivers for Beginners. By
Snodgrass and Camp. Answers t.he 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 illustrated 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-
jcies for the dealer in Radio. Financing,
location, store~eguipment and arrange-
ment. Price, $2.00.

Radio First Aid. Ilustrated 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 Radio 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 Tnbe Receivers. By O. F. Hes-
lar. A book that tells how to make &
simple set. How to make a cabinet. It
includes a 27 by 386-inch layout blue
print. Price, 75 cents.

Home Radio—How to Make It. By A.
Hyatt Verrill. This book is particularly
adapted for the amateur who desires to

know how to make Radiophones. Twelve
full page illustrations and diagrams.
Price 75c.

Elements of Radiotelegraphy. By Elery

1. 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.

Radio for the Amatenr. By A. H. Packer
and R. R. Haugh. The underlying 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.

Letters of a Radio Engineer to His 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 bhook department of the Radio Di-
gest is prepared to send you any of the
books on Radio published, whether listed
in our Book Review of not. Let us know
what book you want, send us your check
and we will see that the book is mailed to
youn. Postage stamps in payments for
books not accepted. Send money order or
check. Radio Book Department, Radio Di-
gest Nlustrated, 123 W. Madison St., Chi-
cago, Ili,

RADIOPHANS ORGANIZE
WCX RED APPLE CLUB

WCX Gives Prizes to
Listener In Reporting

First

DETROIT.—The Red Apple club has
been organized by WCX, the Detroit Free
Press station here. The club was formed
for the benefit of Radiophans in the
Middle West, West and the South. The
club holds a “froli¢” 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 effi-
cient and uninterrupted communication
between all units of the Navy makes for
mobility of our sea defense.

RADIO FOR
BETTER
RESULTS

KELLOGG SWITCHBOARD
& SUPPLY COMPANY
Chicago

Make First Step

to Cross Pacific

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

HARTFORD, CONN.—Not content with
sending Radio 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-
1y perhaps, the first step toward conquer-
ing the Pacific as well.

The best evidence that they are really
capable of doing this is the report re-
ceived by the American Radio Relay
League headguarters here, that four west

coast stations have been heard in Asiatice]

waters. American amateur signals have
been heard now off the coast of every
continent. What this will do toward
linking up U. S. amateurs in a new bond
of relationship with every country where
Radio amateurs ar- e found, is a prob-
lem which prog- “adio this next

yvear may only & o~
Heard by Sho 70 M - China
The reception ¢ ma _ir ignals by a
ship operator 120 2s o.f the coast of

China was one of
that developed during
amateur tests.

Not only were the signals from U. S.
stations heard clearly, but the operator,
in 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, 300 miles this
side of the point wheré the amateur sig-
nals were heard.

6ZZ and 6KA Rate as Stars

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

‘“With all due credit to the list of sut-
cessful stations, we think 6ZZ and 6KA
are the stars,” said Kenneth B. Warner,
league secretary, “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.”

biggest surprises
‘he transatlantic

Radio is finding its way into college
cul:ricula.e. According to a report from
Philadelphia the University of Pennsyl-

vania plans courses in Radio this spring. |

bore holes in your window
or wall! Use ‘“Hearwell”
flat lead-in. One minute
to install, no nails or tools

DONT

4 required. Window shutsg
onto it. Safe, efficient, guaranteed, incon-
spicuous. A wunique device. (Patented.)

Sample 50c in_stamps. Dealers wanted. good
discounts, quick. seller. Hearwell Company,
53 Devonshire St., Boston, Mass,

MAGNAVOXES
$29.95

LIMITED SUPPLY
FEDERAL SALES CO.

159 NORTH STATE STREET
CHICAGO, ILL.

WOAI STAND AGAINST
“AlIR 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 Conipany, oper-.
ators of WOAIL He is H. W. Tribble. of
Rogers, Ark. Many Radiophans through-
out the country have commmended 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:

“You are to be commended in the stand
you have taken with regards to such
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 charming classic actress of inter-
national fame, and William A. Brady, the
eminent theatrical manager, were the re-
cent headliners on the program of the L.
Bamberger & Company station, WOR, of
Newark, N. J.

ALL PARTS NECESSARY

DEALERS: WRITE FOR DISCOUNTS

HUDSON:ROSS:

23 W.MadisonSi,Chicago:

S T

ORMICA

' Alaminated Phenolic [andensation Product
SHEETS TUBES RODS

RADIQ PARELS

POLISHED BLACK FINISH

CUT PERFECTLY SQUARE
TD ANY SIZE
V32

THICK Y/2¢ PER SQ.INCH
V46" THICK ¥4 ¢ PER SQINCH
¥52" THICK I$  PER SQ.INCH
/8 “ THICK 1/2¢ PER SQ. INCH
346" THICK 2¢ PER SQ INCH
Y4 " THICK 2Y%2¢ PER SQ.INCH
3/8” THICK A< PER SQ INCH
2" THick 5Y4% per SQINCH
_SEND FOR COMPLETE PRICE LIST
PROMPT ATTENTION TO MAIL DROERS
DEALERS PRICES ON APPLICATION

STARRETT MFG. CO.

519 SOUTHK GREEN ST. CHICAGO

The Superlative
ce]nclllggtac:zce

Four years of careful atten-
tion to the details of manu-
facture of this type of in.
ductance unit has yielded
a product of unguestioned
superiority. And with in-
creased efficiency in manu-
facturing methods, moder-
ate prices prevail for all sizes
Ask Your Dealer

OtOCO

“Built First to Last”
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The “How”’ of the Simplified Super Circuit

Part IV—Theory of Operation

By E. T. Flewelling

dlscusslon seems to Le the matter of

capacity eftects. Body capacity effects
were found quite bothersome until one
solution at least was found. The sim-
ple secret of this solutlon was in the re-
moval of the phones from any direct
connection with the plate circuit.

If the primary of an audio frequency
transformer is hooked up in place of the
phones and the phones are connected to the
secondary of the transformer as shown in
the dlagram, 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 a trans-
former having about the right values,
The writer in common with several fans,

THE next question that enters into our

pmMARv) SECONDARY
PHONE l
CONNECTIONS
ORDINARILY
ON
FLEWELLING
CIRCUIT ‘
g&
AuDiO
FREQUENCY
TRANSFORMER

however, has found that most audio fre-
quency transformers will serve the purpose
nicely. Note should be made that it 1is
often, perhaps always, necessary to adjust
the leaks to compensate for this change
which is of such marked advantage.
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 TFlivver circuit.
Modesty of course forbids any elaborate
statement on this subject. As a rather
tvpical case is occurring as I write this
article I think that it might be of a little
help to those not familiar with what the
Flivver circuit is, if I speak of it.

With 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 McDonald, who is on board the S. S.
Berengaria. The announcer states that
last evening when he succeeded in reaching
her, the Berengaria was 2240 miles off of
New York, etc.

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 aerial is used and
the circuit is operating on an only grounded
2-foot loop, and that the announcer says
that he is at Station WDAP, The Drake
Hotel, Chicago, it wiil 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
average Radio circuit is given, it will in-
variably perform in direct proportion to the
skill of the operator, taking into considera-
tion of course the fact that so many

stations are operating transmitters that

Y ]

L}

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

It is useless to try to pick up a station
a thousand miles away, if that station is
only using a b-watt transmitter. This
reminds the writer of a case of reception
that he accomplished with the 2-foot
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 rcception. The transmit-
ting station in question was plcked up in
Wakefield, DMass.,, with an audlbility at
least comfortable, and upon signing it was
determined to be Station WOAG, The
Apollo Theatre, Bclvidere, Illinois. This
plant was only using four 5-waft tubes, so
all in all, the reception was most sureiy a
very creditable performance.

Advantage of Plivver Circuit

The circult 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 make these additional adjustments to
get the extra advantages. The Flivver
circuit has never been very particular
about the kind of antenna it would func-
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 financial
side of their Radio investment. Of such
people, the Flivver 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 clalm himself capable of
outlining a bomb-proof theory, yet 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 could 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 one uses more regeneration.
In other words, the more regeneration, the
more distortion. We wish for more sensi-
tive receivers because our present ones
(meaning the popular regenerative sets),
when at their most sensitive point, 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
cailed a condition of “free and sustained
oscillation,” which if 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 iIn 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 handie our set properly. Distasteful

as it may be, a little discussion about the

Nafica
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COMPLETE

Blue Prints

for the construction of a Fle-
welling Receiving Unit and two
step amplifier.
Instructions for Assembly
Description of apparatus and acces-
sories and details of tuning.
CABINET DIMENSIONS
PANEL LAYOUTS
LIST OF PARTS

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

Book Department
Radio Digest

23 W. Madison Street, Chicago, 11l

theory of the circuit may be of somne value
to us,

In a Radlo recelving clrcuit there Is
always regenerating if we place a coii of
wire Iin the piate circuit or if the plate
clrcuit is coupied back to the grid. Even
a plaln Radlo frequency circuit using
transformer coupling has a regencrative
action In it due to the inductive effect of
the primary winding of the R. ¥. trans-
former in the plate circuit of the tube.

The famiiiar tickler coil is an example
of plate circuit coil. We know that as we
bring it into cioser coupling wlth 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 dlscussion. As
we increase regeneration we are lowering,
to say it roughly, the resistancc of our cir-
cuit. This can be carrled 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 aliows other reactions
to be set up in the circuit. The circuit wiil
then go into efther of two conditions, either
where the prevailing condition is one of
positive or where it is of negative in-
fluence. It might be on one side or the
other of the zero point but is controliable

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

in this respect by the amount of regenera-
tion that is used. We are interested mostiy
In the point where the circuit is In a con-
dition of violent regeneration and is there-
fore easliy influenced by any slight change
that might entcr Into it fromn a case of
posltive resistance or neguative resistance
influence.

We are not interested in outlining the
theory of super-regeneratlon, and, having
placed our clrcuit in such a condition that
It may be Iinfluenced by the slightest
change, we will leave it for a moment.

Grid Leak Controls Grid Charge

We are able, by proper manlpulation 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 usual manner.
This may be done at any rate of speed
that we deslre. If as in the case of the
Flivver circuit, we block off the A and I:
batteries from their usual connection with
the grid, the grid will take a negative
charge from the filament of the tube by
way of the space charge in the tube. This

charge will build up to the polnt where 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.)

struction diagram.

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-

All complete for only.............

$10.95

FLEWELLING CIRCUIT COMPLETE PARTS

One 6x14 panel, one 23 plate condenser, three .006 Micon condensers,
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 {cet wire and construction diagram.
vernier rheostat. All complete for only.....

Alsu one

W. D. 11 BAKELITE SOCKETS, 75

PHONE CONNECTORS (take 4 sets phones), 75 cent value
VERNIER DIAL CONTROLS, 75 cent value. ......0oc0veeve.

2 COIL MOUNTINGS, $3.50 value.....
$5.00 Value 3 COIL MOUNTS with small dials, cut to.

L i R

.60c
5050000000006 0000G000IMPAES
6000000 00BN

cent value.....co 0veuuun...

+ N N

Switch Levers, taper Knob.
Bakelite V. T. Sockets..
2" Comp. Dials
3" Comp. Dials .
Small Space Bakelite Sockets.
Phone Blugs

Hydrometers for
Buzzer Buttons .. oo .
Series Parallel Switch.........

Bezels .............
Super Crystals
Grewol Detectors
Woodehorne Speaker
Antenella Aerial Plug
Fourway Bakelite Plugs—
The Plug with a dozen uses...... 00
Glass Enclosed Crystal Detectors......

$0.13

20
1.50
7.50

by none. $2.50 value .........

BARRCHAS COILS

Used as REINARTZ INDUCTANCE, Imitated by all, equalled

$2.20

FRESHMAN VARIABLE GRID

BALDWIN TYPE C LOUD SPEA&IH}((ISUNITS WITH LONG CORD...........
PANELS, ANY SIZE, 14” STOCK, per square inch..
TAIT DIALS (The dial without a set screw),
Silk wire wound VARIO COUPLERS, $4.50 value, 180 degree..
THORDARSON TRANSFORMERS, $4.50 value; our price.....
HONEYCOMB COILS at our prices mean a saving to you. Order n

be. $4.85
75

4" §1.25; 3.,

OW.

All orders filled promptly.
now and insure immediate delivery.

Moco Products

We are swamped with orders as usual.
Now in our new quarters.

The House of Service and Quality

Dealers and Representatives Write for Special Prices

Manufacturers’ Outlet Company

28 South Wells St., Chicago, I11.

Order

>
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Radiophone Broadcasting Stations

Corrected Every Week—Part I

(NOTE.,—The second part of the schedule list appears WDAY Fargo, N. D, 485 algo. 300 mi, Kenneth M. tertainment. Sun, 11 am, church eervice; 11:55, time; | WIAT, Tarkio, Mo, ILeon T, Noel.

below, The first appeared last week and the last part, Hance. Dally ex Sun, 12:15-12:830 pm. Tues, Thurs, 10 pm, time, weather, musgic. IEastern, WIAU, Le Mars, Ia. Am,
mget.her with the city-station index will appear next| Sat, 7:30-8:15, reports, news. musxc. Central. ngN Pensacola, Fla, Cecil E, Lioyd, WIAV, Binghampton, Nmy’l‘ruls't% S{Q}E"Lﬁ@m‘
k. ) WDM, Washington, D. C. 50 mi Church of the Cov- AQ, Bhreveport, La, 500 mi. Glenwood Radio | WIAW, Saginaw, Mich. Saginaw Radio & El
wAH Eldurado, Kans. 48150 gn.l.v Th?aohnd.la.ud Bﬁﬂf; enant. Sun, 10:30 am, church service; 3 pm, lecture; orp Dally ex Sun, 5:30-6 pm, 8, music. Sun, { WIAY, Washington, D.. C. 200 mio Wooe;‘wagg' &
ing Co. Daily ex Bat, 0 am, 1:30 pm, markets, 7:30, church service. aste am, 7:30 pm, church service. Central. Lothrop, Daily ex Sun, 10:30-11:39 am, 2-3
weather. Sat, 1 pm, same. Central, WGAH Fort Smith, Ark, Southwest American. music, Sat, 8-10 pm,
WAJT, Marshall, Mo, Kelly-Vawter Jowelry Co WDT, New York, N. Y, Shlp Owners Radlo Service, g pm, concert. Eastern
arshell, . g WDV, Omaha, Neh 100 mi. John O. Yeiser, Jr, | WGAT, Lincoln, Nebr. 100 mi Am. Legion, Dept. of | wiAZ, Miami, Fla, Flagler St Eleo, S
WAIJU, Yankton, S, D. Yankton College, Daily 7-8 pm. Tues, Sat 12-1 am. Fd, 10-10:45 Nebr. Mon, Wed, 9 pm, announcements. Fri, 9-10 WIK,  McKees P 8] ., Elee, UDDiY Sales Co,
i. Purdue University, | pm. Sum, 2-4 Muefe.  Central. pm, patriotic program, concert. Sun, 3-5 pm, sermon, 4 L 8 600 mi, K. & L. Elec. Co.
WBAA, W, Lafayette, Ind. m el Daily ex Sun, 6:30-7 pm. Tues, Thurs, 9:30-10:30
ikt B g o e, Gl | WBY e BB, 3, i St e, | R o, 0 e . v e s el sy
) 3 : 5 scola, m ames L. Bush. Daily ex Y - 4 ;
WBAF, Moorestown, N. J. Fred M, Middleton. Sun, ever?f half hour, 9:30 am-1:15 pm, Chicago Board | WGAW, Altoona, Pa. Ernest C. Alhright. wéti}mwaf:%m@tﬁn'lb C. 100 mi, Continental Elee,
WBAH, aneapolls, Minn. 200 mi. The Dayton Co, of Trade quotations, Central, WGAX, Washington C, H.,, 0. 75 mi, Radio Elec, P wy aily 5:30-7 pm., music, entertainment.
Daily ex Sun, 1:30 pm, 3-3:30, 5-530 9:30-10. | WEAA, Flint, Mich, Fallain & Lathrop, e Co, Daily ex Sun, 12 m, muelc, news; 9:30 pm, con- | WIP, Philladelphia, Pa. 400
Sat, 11-11:30 am. Wed, 8-10 pm. Centr: WEAB_ Fort Dodge, Ia. 485 also. 600 mi, Standard cert, news. Sun, 10:30 pm, Sermon. Central. Bros, and Public 2 oaly. ) 2,000 mi SGimbel
WBAN, Paterson, N, J, 200 mi. Wireless Phone Cor-| “Radio Equip, Co. Daily ex Sun, markets every 30 | WGAY, Madison, Wis. 100 mi, North Western Radio | poo" ]_)aﬂy 1:30.-2 dg"?, gt I, T s
poration. Daily ex Sun, 9:15-9:45 am, 10;30-1L, § min. from 9:40 am-1:20 pm; 5:15 pm, 7-8, musio; | Co. Daily ex Sun, 9-10 am, finauclal news; 11:30, Fri, 7-9:55 Sl Tuea, 7-12 pm.
1-1:15 pm, 2:15-2:30, 4:30-5:30, music. Sat, morn, 8 15 bedtime story; 9:45, weather. Wed, Sat, 10- news, openlng markets; 4 pm, newe, clusing markets. G vrvi&m‘ B at 0:10-12° m. Sun, am, pm,
only. ~ Eastern d ; 15 pm, dance music. Sun, 10:30 ‘am, 4:30 pm, | Mon, Wed, Thurs, Saf, 7:30-8:30 pm, concert. Sum, | WIZ, Cincinnati, O, 855
WBAO, Decatur. I, 100 mi. James Millikin Uniy, 7 30 church services. Cen 10:30-12 am, sermon. Central. ME nnati, 0. 485 also 200 mi. Cino Radio
University acgvlhes No definite echedule. Central. | WEAC, Terre Haute, 1nd, 485 ‘also, 75 mi, Baines WGAZ, South Bend, Ind, 200 mi. South Bend Trihune, tg.rtCo. Daily ex Sun, 12 m, 3:30 pm, 7-8, reports,
gfp'p(ﬁ%ravggﬁthsm’?ﬁ?egrg&o af)%i]‘;ssexonslth %igo gég‘égég lsz,el‘ll'lf-‘;ngs musllsé eéen?rua?l' 10:15 am, Dasilyo ex Sun, 9-9:30 am, household hints, meuus; Wi?\s aﬁ?ﬁz’;ﬁ ISZE;‘"lzoo L Am i
. 3 : s g 3 v -5 3 3 5 ) 7= o ic. J L 3
10 am, 11-11:30 am, 3-3:30 pm, 3:45-4¢ pm. Daily | wEAD, Atwood, Kan. 485 also. 150 mi, N. W, gcngmpm. music, Tues, Thurs, Sat, 7-8 pm, music Mon, Wed, 8:30-9 pm, - Central erican Radlo Co

ex Sat and Sum, 7:15-8 pm, 9:30-10:30 pm, news, Kansas Redlo Supply Co. Dally ex Sun, 11-11:30 | WGF, Des Moines, lowa. 485 also, 300 mi, Register | WJAD, Waco, Tex. 485 also. 500 ml, Jackson’e

reports, concerts, Central. am, markets, music; 12, markets; 1:45 pm, markets;: and Tribune. Tues, F m, en: Radio Engrng Lab. Daily ex
WBARQ, Mishawaka, Ind. Lyradion Mfg. Co. on half hour 8:15 to 5:45, news sporte, Tues, Wed, 5 pm, church serv'lceﬂ éeﬁ",é’ . entertainment, ~Sun, kets, news, music; 3:30- 4yn§ws:sl:1!llﬁmlc2 360611psmep’:)n:t§-
wgﬁl\; Iéafn"fns‘ 00 B;ggblﬁan g‘ﬁ‘; Eronor Hophing 'l‘huirs. s;c. 7:30-9, §°“m1 s7u§. 11h “‘,‘,‘ chulrch WGI, Medford Hillside, Mass. 485 also, 500 mi, Am. 8'15[-9.453 3ca;rcen news. Sun, 11-12 am, chureh
‘olumbu A service; pm, sacred music; 7:30, church service. Radio & Research Corp. Daily ex Suu, 9:30 am, service; 0 m, music; 145~
L ally ex Sun, 12:30-1 pm. Mon, 7-9 pm. Cen- w(EJ(;nEtm]lél oy - T 11:30, 3:25 pm, musigJ 10:30 yam, 1:30 pm, 3, 6, w’}“lSlc- Cemral.p e; 6-6:15, sports; §:45-9:45,
, acksburg, Va, olytechnic Inst, 6:30, reporis, news; 5 pm ex Sat, chlldrens hour. AF, Muncie, Ind.

WBAW- Marietta, O. Madetta College. WEAF, New York City, N. Y. 400 only. 1,500 ml. Mon, Wed, Fri, 6:15 pm, code practice. Tues,| Smith Elec. Co.ndDm}y%eox nléiv.m ls“.eﬂflf )1;“:]955 and

WBAX, Wilkes-Barre, Pa. 200 mi. John H, Stenger, Western Elec. Co, Daily ex Sun, 4:30-5:30 pm. Thurs, Sat, 6:45 pm, code practice. Tues, Fri, ¢ music, Mon, Wed, Fri, 7-3 pm; Sat, 6-7 pm. muaws
Jr. Three nights of week, not regular, Mon, Wed, Thur, Sat, 7:30-10 pm, Tues, Fri, 7:30-8 pm, Amrad Women's Club. Tues, Sun, 8:30 pm, Sun, 10-12 am, church services. Centralp 0

WBAY, New York, N, Y. 400 only. 1.500 mi, A.T. & pm. Eastern. concert. Thurs, Fri, 9:30 pm, concert, Sat. 8 pm, | wjag, Norfolk "

Co. Experimental purposes only. ) WEAG, Tdecwood, B I Nichols-Hineline-Bassott Lab. | | ooncert,  Sun. 4 pm, concert 6:30, reports, Fastern. | V{0, Norfoll, Neb. 485 also. 150 mi, = Norfolk Daily

WBL, Anthony, Kans, 200 mi. T & H Radio Co, | WEAH, Wichita, Kan, 485 also 500 Lander | WGL, Ph)lﬂdelphm Pa. 2,000 mi. 'Thos. F. J. How- er\mvs. % ly ex Sun, 12:15 pm, 3:30, 5, 5:30, re-
Wed, Fri, 10-11 pm, concert, lecture, Sun, 10 am, | ~ Radio Co. Daily ex Sun, 9:40 am, 10:40, "i:40,°15:50 | lett. Tues, ‘Thurs, Set, 7:45-11:30 pm, concert, | POrts, code school. Central,
church service,  Central. pm, 1:30, 3:15, reports. Wed, Sat, 8 pm, concert, Eastern, WIJAJ, Dayton, 0. Y. M, C A.

WBS, Newark, N. J. 200 mi. D. W. MaY. lne. Dally | Joery third Sun, 8 pm, concert. Central, WGM, Atlanta, Ga. 400 only. 1,500 mi. The Atlanta| WJAK, Stockdale, 0. 485 also, 25
ex Sun, 10:30-11 am, music; 1-1:15 pm, reports:| wEA|, Ithaca, N. Y. Cornell Univ, Constitution, Daily ex Sun, 6-7 pm orchestra con- Lab.. Dail " Su % s0. 0 mi. White Radio
2:15-2:30 pm, music, reports. Mon, Thurs. Sat, 7:30- | WEAJ, Vermillion, S. D, 300 mi, Univ, of S, D.| cert; 9:30-10:30 pm, music.’ Sun, 3:30-4:30 pm, or- | T1:%0, " reporte. noms 10:30-10:50 am, music; 11:05-
8:30 Dm. program, SUJL 9-10:30 am, sacred music:} “yvon’ yyed, Fri, Sat, 7:30 pm, music, lectures, Cen- gan recital; 9:30-10:30 pm, music. Central, 870 FT e D e 6-6:30, music, news. Wed,

wlB'Iq Cl erlottemﬁ C. 43‘? also. 1200 mi. Southern tral. ] wfﬁ' 2“%*‘{:" (1:\:' YD ﬁ?s al"s“" }‘20({05 mi, Fe‘gﬁ"al Cmn‘;l' concert, Sun, 2-2:45 pm, church service.

a = el. & Telg. Co. aily ex Sat, :15 pm, weather;
Radlo Corp. Dally ex Sun, 11 am, 8 pm, weather, W‘ﬁgg{)ie.st.:rggsreph‘_slgg pn}f"’cog‘“}m"‘%‘;‘ﬁ B A {Mon, Thurs, egriograms); 2, 3, 4, 5, music, reports; | WJAM, Cedar Rapids,1a, 50 mi. D, M, Perham. Mon
markets. Tues, Fri, 8:30 pm, music. Sun, 7:30 pm, gy Nory Pialnﬁeld N. 7. 75 mi. Burough of N, | 7:30, bedtimeé story, news, 3lon, Wed, Fri, & 10 pm, | Wed, Fri, 7-8 pm, music. Central ;
chureh  services. EBStﬂm- o Chi Daily Plainfleld, Daily, 7:30-8 pm, music, police news, etc. concert, Sun, 3 pm, vesper services. Eastern. WIJAN, Peoria, T11." 300 mi. Peorla Star. Daily ex

WBU, Chicago, Il 100 m: ty of c%g% .30 al Eastern, . ‘ ! WGV, New Orleans, La. 300 mi. Interstate Elec. Co. Sun, 9:15-11:30  am, markets, weather; 1:30  pm,
ox ‘Sun_10:15-10:90 am,_11:45-12 e PI. | WEAN, Providence, R. 1. 485 also. 50 mi The Shep- | , Mon, Tues, Wed, gat, 8-9 . music, talks. | Central closing marisets, agrigsrams. Tues, Thurs, Saf, 9.15.
polxce renorts. Mon. Wed, Fri, 8:30 pm, ard Co. Daily ex Sun, 12-1 pm, 4-5, 6-7, musie, | WGY, ‘Schenectady, N. 370 and 485 only, 1,060 mi. 9:45 pm, concert, Central. s

HES o 492 only. 1,000 mi. Westing- | Weather, concerts. Tués. Thurs,” 8:15-10, concert, | General Elec. Co. Da-lly ex Sun, 11:55 am, 13:30 pm, | WIAP, “Duluth, Minn 200 mi, Kelley Duluth Co.
whozuses pﬁ%%ﬂe]g Il:f?fs Co.~ Dally éx Qunl‘ 730 pmm Wed, Sat, 7-§ pm, concert. Sun, 10:45-11:30 am, g 21:?6 Rl g spo{ts. rM°"'1oT:«§'o“ Thur, Fri. %Ogo gh‘gfamfig&% S music. Mo, Thurs, Sar.

8 P -2:30 pm, 7:45, concert. Fri, :30 pm, special. n, m. pi b
children’s hour; 7:45, rlx:erkﬁts. weather, lecture 8-9, Wéjgségluliglﬁu;h‘gﬂlo ser&ﬁ% St:g?glU e PR ey o et Ry | East%m. Wi CHurchy sorival TCemeal pipe orgam, 12-1
concert, Sun 3 pm, church S, . Daily | WEAP, Mobile, Ala. 485 also mi. Mobile Radlo | WHA, Madison, Wis. 485 also. 600 mi. Univ, of w”‘“' Topeka, Ians. Capper Publications,
WCAB, Newburgh, N. % 5 21 o5 I\llzon o Ela T B Rty 3l s reports S e B Wis, Daily ex Sun, 11:58-12 m, time signals; 12 m, JAR, Providence, R, 1. 485 also, 600 mi, The Out-
%egg m}]’“’{: as S‘"‘ DL . J *| Daily ex Sun, Mon, 7:45-8:45 pm, mugic. Sun, 3-3:30 weather; 12 107tpm' alg‘:;lcultg‘tgl gmglet,m' 12:20 . }getmc*;m gggceg S%D,(lo-ll am, 2-3 pm, 5-6. Fri,
i r educational lecture es, , 8- m, news, lec- 3 : 3

WCAC, Bore smith, Ak g Ll ey o WG| o AR, Baitimore, 31, C485 lso. 200 mi, News &| . fures, music. tral. ¥ WIAS, Pittsburgh, Pa. 150 mi. Pittsburgh Radlo Sup-
PN Y. 200, 480 al 300 St American Puh. Co, Daily ex Sun, 2-2:30 pm, 6:30-7, WHAA lowa C“\‘/' Ta 200 ml. Unir. of lowa. Mon, ply House (Pntshurgh Leader). Dally ex Sun, 11:30-

WEAD, Canton, N. g 80, o St weather, muslo, mews. Tues, Thur, 7:30-9130 pm. Tues, Wed, Fri, 8:30 pm, lecture, concert, news, Sat, 230.8 pm. Mon, Tues, Fil, 7-8 pm. Eastern.
Tawrence Univ. No regular schedule. Eastern. e d g pm, sports. Central, WJAT Marshall Mo 100 mi. Kelley-Vawter Jewelry

[icAgReEiteburcn, Fo, "400 only.  Kaufman'& Baer WEAS, \vashington, D, C. mi., The Hecht Co. WHCIM}; xgalﬁmﬂ ey Pk, (O ke, 0 w:cf\)x ]%le)vyelands A N el i
0. " - . it _ ar] ompson aily ex Sun, 9:45 am, 3: ’ X 0. also. mi. .. on 5t

WEAF, Rodgers, Mich, Michigan Limestone & Chem. wlgglg_v G, Pgﬁ')-hn“edl,ogﬂm" pm,  Eastern. | o0, [eports, music, news, Tues, Thurs, Sat, oy & 3S4at pm; Sun, 9-9:45 am. 10-10:45,

y 4 o pm, entertainment. un, 10 am, chur ervice, , 5, musle, financial reports, news.

WCAG, New Orleans, La. 200 mi. Clyde R, Randail W, B, e, Lo 200 'gl-mea"ggffs Bros. Co-{  Central, § Tues, 7-8:30 pm; Thurs, 8:15-10:30 pm, entertain-
Daily ex Sun, 6:45-7 pm, news. time. Thur, 8:30-10| %7 Mon Ved, Fri, 8:30 pm, concert, Sun eve, | WHAC, Waterloo, 1a. 150 mi. Cole Bros. Elec. Co. R
pm, concert. Sun, 2-4 pm music. Central, SEiren WS cea Centrall i k Daily ex Sun, 6 pm, nicy SRSEory Mon, Wed, Fri, | WJAZ Chicago, Tl Chicago Radie Lab,

WL, T (R R b nﬁ};ﬁ’:k‘{\‘w?“n(é‘; WEAV, Rushville, Nebr., 200 mi. Sheridan Eleo wﬁ},QAODI’mmgongekn (Centz IS - 5 0] g;a"g:;l{e RYE L BRED Ul ey D
aily ex Sun, g s . . / Ty d Fou ¥ 5 'waukee, is. 00 mi. arquette Univ. s 3 cational lectures. un, m, re
EQ pm, concert. Sun, 10-12:30, church service. esfcr"ic%dﬁoﬁml}]\ ed, Fri, Sun, 8-9 pm, concert, news, E,ng' 7S30 ' 3% S Imusicz. entertalnznentq Centnl wi'ignevsv Sem‘tml - 2 gious

1. C | s ioux City, TIa. 00 mi. utomotive Elec. ashington, 00 mi. White & Boyer Co.

weal, "San Antonio, Tex. Southern Equipment Co. WEAW, Anderson, 1nd, =25 mi,  Arow Radio Lab, Servico “Co. Daily ex Sun, 12180-5:30 pm, music, Daily ex Sun, 1-2 pm, music, Tues -10
WCAJ, Univ. Place, Neb. 100 mi. Wesleyan Uni- %\:Ionl%, Wed, Fri, 7:30-8:30 pm, concert, news, etc. e e A0 s, et (e, p nnsiolt Eastery DI , 7:45-10 pm,
versity Wed, 7 pm, bedtimec stories. Thurs, 9 pm, WEAX, thtle Rock, Ark. J. M. Dal WHAF Pittshurgh, Pa. 200 mi. Radio Elec. Co. | WIK, Toledo, O, 300 mi, Service Radio Eqmpmenb
music, lectures, Central. X . WEAY Hougton. ex. 500 mi WL Horwitz Gk Daily ex Sun, 11:30-12 m, (3-3:30 pm, music, news, Co. Daily ex Sun, 2-3 pm, reports. Mon, Wed,
WCAK, Houston, Tex. 100 mi. Alped P. Daniel. Theater). Dally ex Sun, 11 am, dinner hints, news: Sun, 9-10, music. Eastern, 7:30-9 pm, concert. Sat, 2-5 pm, sports, newe. Sun
Daily ex Sun, 7-7:15 pm, music, V\ed 8-9:15, con- 12 m, music: 12:57-1 pm, time: 2:30 pm, music; 6| WHAG, Cincinnati, 0. 100 mi. Univ. of Cincinnati. 11-12:30 pm, 7:30-8:30, church services. Eastern.
cert. Sun, 3-4:30 pm, concert. Central po, news,  Wed, Fri, 8-10 pm, concert, Sun, 11 No definite schedule. WIX, New York, N. Y. De Forest Radio Telephone &

WCAL, Northfield, Minn. 500 mi St "Olaf College. am, 8 pm, church services; 9 pm, concert, Central. | WHAH, Joplin, Mo. Hafer Supply Co. Telegraph Co,

Thur, 11 pm, music. Sun, 8:30 pm, music, concert, | w g’ &t “Louis, Mo. 800 mi. The Benwood Co., Inc, | WHAI, Davenport, Ia, 30 mi Radio Equip. & Mfg. Co. | WIZ, Newark, N. J, 1,500 mi, Radio Corp. #nd
lecture. Central. Daily ex Sun, 9-9:40 am, 12-12:45 pm, 3-4.  Wed, Daily ex Sat and Sun, 2-2:30 pm. 4:30-5-30. 10-11, Westinghouse Elec, Co.” Daily 'ex Sun 9-9:15 am;

w%ﬁl&l %ﬂ}?novﬂ. P%h Vulanovl?u Collseféders & Stay "9 pm. Central. E Y wiak}(lo-é} amﬁ 2-2-:‘3\70 p%. 5-53:3[(,), ll-géso. ((:jentrasl. 2-};&5 (?li?l’rc‘]%\-‘l :15, 7-7: 3g 483%0 :30. slsun'Elom ame

altimore, d 5 - i arksburg, b a. oberts we, Co, 0 services; musie. astern.
man Co. Daily ex Sun, 12-12:20 pm, 5-5:20. Mon, W\Eﬁ'(;lﬁéls'iieglﬂﬂg éz?o S. Main St,, Eldorado, Kans.) No  aote el : WHKAA "Cedar Rapids, Ta. 200, 485 also, 200 mi. H.
Wed, 8-9 pm. astern. § WEV, Houston, Tex. 485 also. 500 mi, Hurlburt-Still W{;A'fy Lansing, g\llgeh 45200 mii2 3Th{a Capital451\14evls'§. Wrgaﬂrémlggigngx Sbug 12: 451 pm.ﬁeportsilslgo Te-
r, 1. ntral Radio Service. D aily ex Sun, -9 am 0- m, -4:15, S, B ,_ musle. ur, m,
WCAP, Decatur, Cei Llec. Co. Daily ex Sun, 10 am, 5:30 pm, weather, 7 008, S0 AR5 308 P Catit rall p music.  Sun, 4-5 pm, church service, Central, p

WCAR, San Antonio, Tex. 1,000 mi, Alamo Radio roads. Tuee, Thur, 8 pm, concert, Central.

Elee. Co. Mon, Thurs, Sat, 8:30-9:30 pm, con- | WEW, St. Louis, Mo, 485 also. 100 mi. St. Louis ] WHAM, Rochester, N, Y, Univ. of Rochester, l:Ai(). meoln Neb. 400 mi. The Lincoln Star. Tues,

cert. Central. Univ. Daily ex ! m, 10, m, reports. | WHAO, Savannah, Ga. 100 mi, Frederick A, Hill -9:30 pm, concert, entertalnment.  Central,
WCAS, ]\Imneapo])s, Minn., 500 mi H. Dun- tral. pLA0S BRI QB BpaEh Daily, 9:30-10 pm, Eastern. AD, East Providence, R. I. Charles off.,

woody Iudustrial 1nst.  Mon, 8: 30- 1 pm music, | WEY, Wichita, Kan, 485 also. 500 mi, Cosradio Co.| WHAP, Decatur, T, 100 mi, Otta & Euhns. No KAF, Wichita Falls, Tex. W'. S. Radio Supply Co.

lectures. Mon, Tues, \\'ed Thurs, Fri, 5:30-6 pm. (Wichita Beacon.) Daily ex S\m, hourly, 8:40 am- definite schedule. KAG, Louisville, Ky. Ldwin T. Bruce

code instruction, ~Centra 12:40 pm, etock markets, Dally, 10:45 am and 4:30 | WHAQ, Washington, D, C. 75 mi. Semmes Motor Co. KAH, West Palm Beach, Fla. Planet Radio Co,

A Okemah, Oida. Okfuskee County News.
IKAL, Orange, Tex. l'ay & Gra;
KAN, Montgomery, Ala. 200 mi Alabama Radio

WCAT, Rapid Clw, S, D. 485 only. 300 mi. S. D. State pm, weather: 8-10 pm, $ports, concert, lecture; 10:45| Mon, 7-8 pm, lecture on automobile upkeep, music.

Schooi of Mines, Daily ex Sun, 9:30 am, 12:30 m, | B RO S0 B S Service, concert, Cen- | . Eastern,
3 po, weather, reports, Wed, 7:15 pm, concert. Moun- ; T WHAR, Atlantic City, N, J. Paramount Radio & Efec.

£ £¥ <=ELLEXZ i
.u =
&

tral,
tai WFAA, Dallas, Tex, 400 and 485 i 500 mi, Dal- 0. Mfg. Co. Mon, Wed, Fri, 6:30-7 pm, music, news,
wcAu Philedelphia. Pa. 485 also. 500 mi. Dur | WEQACEIR 050" Soual, o1y am, ro- | WHAS, Louisville, Ky. 485 also, 1,500 mi. Courder | . Central.
ham & Company, Inc. Daily ex Sun, 11:30 am, ports; 12:30-1 pm, address; G6: 30—7 bednme story ; Journal and Louisville Times Co. Daily ex Sun, 4-5 KAP, Granston, R. I. Wilcox Flint.
oo, sgo repo;'tsﬁmmlgl;m g ish 10-12 pm, con- |  g. :30-9:30, wmusic. “Tues, Thirrs, Sat. 1113 pm, mu- | pm, i 3009 Sun, 9 57-10:45 am, 4-5 pm, church (IAQ' San Juan, Porto Rico. Radio Corp, of Porto
un, 2- sic. un, 2:30- m, bible clase; 9:30-10: pm, gervice.

WCAV Little Rock, Ark, J. C. D‘” ‘Elec, Co. El music. _ Central. v WHAV Wilmin.gton Del. 200 mi, Wilmington Elec. (AR, East Lansing, Mich, Mlch Agrl, College.
WCAW, Quincy, NI 485 51(510 %)gjlm-‘ %‘""“ys eC. | wFAB, Syracuse, N, Y, 100 mi, C, TF. Woese, No Spec. Co. Dally ex Sun, 12-1 pm, musle. Mon, WKAS, Springfield, 3o, 100 mi, L. E, Lines Music
Sty G, ipiey Ewalh, Doy o P o | e SRR % supsnar Bl O | iy, Pt B conit Bk, Gop | g5, D o6 o 2

. . 0 , Superior, Wis, m uperior Radio musio. - . _Central.
services, 2:45 pm, specigl programs ~Central. Daily, 7-7:45 pm, news. Central, WHAW, Tampa, I'la. 200 mi. Pierce Elec. Co. Dally | WKAV, Laconia, N. H. Laconia Radio Club,

WCAX, B‘-“l"‘gm" Vvt Univ. of 500 mi, Kesselman- | WEAD, Salma Kan. 250 mi. Watson Weldon Motor ex Sat, Sum, 12-1 pm, 4-5, music, agrlograms. Sat, | WKAW, Belolt, Wis. 100 mi, L M. Tumer, Dally

WEAY. Milwaukes, Wis. 485 4180, 000 o JHe | Supply Co. Daily ex Sun, 8:45 am, 9:45, 10:45, 11:45, | 12-1 pm, music, entertainment. Eastern 12-12%15 pm,’ 7-7:30, concert. Central,
0'Driecoll Music House. Dally ex Y LT Ie 1:30 pm “réports. Tues, Thur, Fri, § pm, concert, | WHAY, Huntington, 1nd. 75 mi. Huntington Pub. Co.{ WKAX, Bridgeport, Conn. 75 mi. Wm. A. Macfarlane,
ports. Mon, Tues, Th“"h Tri, s'ao‘gée onds MUSIC- | Sun, 117 am~ church service; § pm, concert. Cen-| Dally ex Sun, 12 m, 3 pm, music; 1:30 pm, 6, Te- WKAY, Gainesville, Ga. 100 mi. Brenau College, No

w%lf\nz 70% i &fg Dlﬁl Chg;‘lr_th sewi((:;fl'l ntral. WFZIF N % % o = o forlts. sports. Mon, Wed, Sat, 8§ pm, concerf, Cen- | dggléétg schedule College activities. Thurs, 8:30 pm,

D : , Poughkeopsie, 00 mi, C. Spratley ral.

WCE, Minneapolis, Minn, Fi;’dlegtE‘ecB C0 & Fuller: | Radio Co. Daily éx Sun, 10-10:30 am, 11:30-11:45, | WHAZ, Troy, N, Y. 400 only. 2,000 mi. Rensselaer | WKG, Battimore, "Ma, 500 mi, Jos, M. Zamoleld Co,

wDail‘:vStnLloZm;O 11)%;) 1§uesm"1‘kurelxé-3 ggrm, music, 1 30 2 8pm séni-é 15, ’l‘ues,t Thurs, Sat, feature pro- g?mtnaﬁo ggcs(}i‘d L{&gh d8:15:)!2,:32 ag}zln, nxlx:)‘rﬁllf 1:2&%“350- Tues,g Thurs, Sat, 7:30-9:30 pm, Eastern, daylight
ams. Mon, Wed, Frl, 6:45-8 pm, concert, lecture. | yERE" \iatrtord, "N, Y. 340 only. 300 mi. Radlo| am, music Easter o . WKN, Memphis, Tenn, Riechman-Crosby Co.

tral. ¢ Tox Engineering Lah, Wed, Sat, 7:45-10 pm, concert. { WHB, Kansas City, "Mo. 400 and 485 only, 1,000 mi, | WKY, Oklahoma City, Okla. 485 also. 500 mi. WKY

WC\‘I, Austin, Tex, Univ, o le 100 mi Clark Univ. Sun, 2-4 pm, church service. Eastern Sweeney Auto & Tractor School. Daily, 10 am, 3 pm, Radio Shop (Daily Oklahoman). Daily ex Sun,
WCN, Worcester, Mass. 485 also. R ST - | WFAR, Port Arthur, Tex. Eiec. Supply Co. 5, weather. Dally ex Sun, 2 pm, ladm hour; 7, hed-{ 12 m, weather; 7:36 pm, sports, specials; 9 pm,
B?e}zydlarl ln;'gerg :15 pm, weather. Evening Program | w pay’ Acheville, N. €. Hi-Grade Wireless Instrument gme stories, Tues, Thurs, Sun, 10 pm, concert. cheag_let. news, Tues, Wed, Fri, 8:;80 pm, concerts.

R b Co. ent en!

WCX, Detroft, Mich, 400 and 485 only. LM mbL | \EaAm, st Cloud, Minn. 435 aleo. 100 mi, Granito | WHD, Yorgentonn, W. V&, 100 mi, W, Ya. Univer- | WL2 Fairield, 0. U. S. Ammy

The Detroit’ Free Press. o e oe: | City Elec. Co. 'Daily ‘ex Sun, 3:30-2 pm, markets. slty Daily, 4-6, 7-7:30, news etc, Easte WLAC, Ralelgh, N, €. N, C. State College,

WCX Woman’s Club; 2 pm, news.k s sm] repﬁ)m, Mon, Wed, 7:30-9 pm, entertainment. Central. HK, Cleveland, O. 300 mi. Warren R. Cox Daily § WLAF, Lincoln, Neh, Johnson Radio Co.

2:50, weather markets; 4:15. mar e 1 and oL, | WFAN, Port Arthur, Tex. 100 mi _Elec. Supply Co. ez Sun, 8:30-9 am, test; 1:30-2 pm, 4-4:30, music; | WLAG, Minneapolis, Minn. 400 and 485 only, 31,000

ex Sat, 8:30- lohnm. hweek startrltng 7-8:30 man week | o, Tues, Thurs, 10-11 pm, concert. — Central 6-6:306, news, music. Wed, Sun, 8-9:45 pm, sermon, mi, Cutting & Wash. Radio Corp. Dally ex Sun,

;?gtaxt:g t]v)eéks 18t :l:; :lrten?:tneceweeks therealt)te'r con- w&,A%’yfa'%%?ggeMO Uam=ronRREs iolCoan IRRIC, w?loﬁcel"ﬁmo%yn Y. 200 mi, Assoclated Broad fmi?;-m = ntmisnc, :;n ark;t%reports %330-3 pm, em ;’33“'
b esleyan g 9 2 - news, styles; 3:30- , marke music;

wf,e;tc %;rr‘mgzﬁgl}dm}]ﬁ 4 ﬂﬁno??uﬁgtgrgg?s “geentggld \xi_ﬁ_sr, Fé??ux“?iﬁi' Isndb Ugé%edalﬁ)adu‘iogog;_ . fafgezsl;‘ Mlsl?’ﬂély leguns'/ % ﬂ-m7 7{:?0}3:23- 113573_- fﬁm newsi_t.chllgren s gour..s Thur, Fri, Sat, 8-9:30
weather, spark ouly o | Vheager. Daily ex Sun, 10115 am, 115 pm, 8345, | 12 m. fTues, Wed, Fri_ 7:30-8:30 bm omitted. Sun, | Contral un, * 4:80-5:308pm, | (churchieealgy

w , Tampa, Fla. 485 also, 500 mi. Tampa Daily 7:30, repmts music. Tues, Thurs, Sat,.8-9 pm, con- 1-3 pm; 10:30-12 m. Eastern. - WLAH Y. S
T:mm Wed, Fri, 8-10 pm, music, lecture, Eastern, cort tral. HX. Des Moines, la. 50 mi. TYowa Radlo Corp. , Syracuse, N. Y, Samuel Woodwon.h.

WDAF, Kansas City, Mo. 400 and 485 only. 2,000 WFAl:! Boston Aass, Edwin C. Lewls Daily, 5:30-6:15 pm. Wed, 8-9:30 pm. Central. WLAJ, Waco, Tex, 485 also. 1,000 mi. Waco Elce.
mi. Kansas City Star. Daily ex Sun, 3:30-4:30 pm, | WAV, TLineoln, Nebr. 485 also. 300 mi. Univ, of wmg, Rockford, Ill. 50 mi. Joslyn Automobile Co. Supply Co. Daily ex Sun, 9:30 am, 10:30, 2:30 pm,
reports, music; 6-7, educational, bedtime story, ete.: Nehy, Daily ex Sun, 12:40 pm, markets. Wed, 8:30 Fri, 7:30-8:30 pm, music, Central. music, reports, Tues, Thur, 7:45-8:45 pm, music,
11: 45 pm-l am. Nighthawk Frolic. Mon, Wed, Fri, bm,’ concert. Wed, Sat, 11 pm: concert,  Central. WIAO. Galveston, Tex. 485 also. 200 mi. Galveston Sun, 3 pm, church service,

8-1 3 Sun 4-5 pm, music. Central. WFAY, Independence, Kan. 500 mi. Daniels Radio Tribune, Daily ex Sun, 12:35 pm, reports. 'Tues, | WLAK, Bellows Falls, Vt, Vermont Farm Machine Co.
DAG, Amarillo, Tex. J. Laurance Martin, ) Supply Co. Daily ex Sun, 12 m, 4 pm, news, Mon, Sat, evening concert.  Central, WLAL, Tulsa Radio Co. Tulea, OKla,

WDAH, El Paso, Texas. 485 also. 300 mi. Mine & Tues, VWed, 7:30-8 pm, entertainment, Thur, Fri,| WIAD, Ocean City, N. J. 200 mi._ Ocean City Yacht| WLAM, Springfield, 0. 100 mi, Morrow Radio Co.

Do Taen Btrars, St 7:50-850" pm, musie. Moun- | 1:8:50 pm., Sat, 79 pm, music. Sun, 11 am, chureh} Gl CERE SSh SR B2 DR en adio Co, Tues, | WEAN, Houltor e Bt Hame: op bic: Central

3 3 » . o . i 9 3 0 ©. al 3 e

tain, w:elr\vicescmrle&to?] S. C. 485 also, 400 mi. 8. C. Thurs, Sat, 9 pm, music, news, Wed, 8 pm, band | WLAP, Louisville, Ky. W. V. Jordan.

wg:dllo %%rg’cus%all\; exY Su%18512a11§10 re%%gwmiWelgu%]Ja? Ramo'f?lhop. lei’\.?xl'l v/ se’{os‘ﬁiz 12]3‘}1]' rgio T w?%‘lgenﬁeﬁu%rlgig mllllfi m\;eolg. m(;}cntl'({:l. A. DeLortin wl'-)é?s; I%gl%glazoo, e 180 tma%l Lo b S
» ste g + G. A, . ily, 10- , music. n

evening concert. WF!, Philadelphia, Pa. 400 and 485 only. 1,000 mi. Tues, 9-10:30 pm, Thurs 12-1 am, music. Suu, 10- | WLAR, Marshallftrgwn, Isa;c soemi. Meikel Musio Co.
WDAJ, College Park, Ga. 485 also. 2,000 m A & Daly ex Sun, 10 am, reports; 1:16 pm, news; 2, re- 11:30 am, musm Centra No definite schedule,

W. P. R. R. Co. Daily, 7:30-8:30 pm, 10 30 11:3C ports; 3:30-4:30, concert; 6:30-7, children’s hour. | WIAH, Newton, la. 200 ml Continental Radio & | wy AS  Hutchi K

pm, concert. Central. Wed, Sat, evenings, concert. Wed, Fri, 10:10 pm; Mfg. Co. Darly 12:30-1 pm, musie, news. Mon, 7:30- Plosh, ‘J’)tgi];nsg‘?- Sur?n'9"§40853ma15°1.0'3})001’1”'13'0 1%2%

WDAK, Hartford, Conn. 150 mi Hartford Courant. Slm, 3:30 pm, organ recital. Sun, 4 pm, chapel. 8 pm. Central. pm, 1:30, markets; 12:30-1:15 pm, music. Wed, 8-9
Daily ex Sun, 2:30 pm, 3:30, 4:30, 5 30, mueic; 7:40 Eastern. WIAL, Svrmgﬁeld- Mo. 100 mi. Heer Stores Co. Dally o T L
bedtime story; 8:15, concert, Eastern. 5 : WGAB Houston. Tex. 9250 mi. QRV Radio Elec. Co. ex Sun 30-11, reports, news Tues, Thur, Sat, WEA"I' Burlin 'onenIra Radio and Specialty C

AL Ja,cksonvﬂ]e, Fla. 485 aleo. 250 mi. Tlorida Da11y ex Sun, 8:45-9:15 am, news. Sat, 7 pm, news; 7:30-8:30 pm music. _Central WLAV, Pe“ns’:i% 132 I?I' 200 ;ﬂ ﬁec I 1
Tlme's Union. Daily, 11 am, time, weather; 4-4:3¢ 8-9:15 pm, concert. Cen WIAJ, Neenab, Wise. Fox River Va.uey Radio Supply o WS th . £C, °p- ne.
8-9, music; 10:05, reports. Eastern h WGAD, Lnsenada, Porto Rxco. 250 mi, Escuela His- Co. g:ily ex Sun, 8-9 pm, music, entertainment, Cen-

WDAO Dallas, Tex. Automotive Elec. Co. pano Americana de Radio Telegrafia, Inc, Sat and WIAK, Omaha, Neb, 485 also, 300 i, Dal]y Journal- .

DAP, Chicago, 11l 2,000 mi. Drake Hotel, Daily Sun eve. Stockman, Daily ex Sun, 7:45 am, 9:10, 10:15, 12 | WLAW, New York, N, Y. New York Police Dept.
ex Sun, every half hour from 9:30 am to 1:30 pm, | WGAH, New Haven, Conn. New Haven_ Elec, m. 1:50 pm, 3:50, markets, weather, Central, WLAX, Greencastle, 1nd. Greencastle Community
quof,anons, Teports; 6 pm, news, Tues, Thurs, Sat, | WGAJ, Shenandoah, la. 100 mi, W. H. Gass " Mon, | WIAO, Milwaukee, Wis. 200 also. 100 mi. School Broadcasting Station. (Putnam Elec.

pm, concert. Sun, 9 pm, 10, concert. Central. Thur, 7:30-8 pm, Central, of Engincering. ~ Mon, Tues_ Thur, Fri, 10:15-10:30 { WLAY, Fairhanks, .Alaska. Northern Commercial Co.

WDAR Philadelphla, Pa. Lit Bros. WGAK, Macon, Ga. Macon Elec. Co. am; 11:30- 11 45, news; 11:45-12:10 pm, lecture; 5-6 | WLAZ, Warren, 0. 100 mi. Hutton & Jones Elec.
WDAS, \‘I«:Iorcesver Mass, Samuel A, Waite, WGAL&L(a:ncas(er lPa C35 rﬁi L%nc&aster ]Ele;c.s Sup- pmi news; 7-7:15, music; 7:15-7:30, lecture, Cen- {Jlo.‘;OWed §- 9i15 Dm&sclasss‘lﬁal 70?;3‘:?%0 Sat, clho:sol;
WDAU, w Bedford. Ma: 500 mi. A H, ith. 1y onetruction Co. on, Wed, Fri, 7-8 pm, :30 pm, music, sports. 1, 7:30-8:30 pm, churcl
Mon, W:d. Yri, 12: 15-%850 ‘;)m, 1;dustrlal respxg:ts; goncert, lecture. Sun, 3-3:30 pm, church service. | WIAQ, Marion, Ind. Chromcle Pub. Co. services. KEastern.

7:45-10 pm, music. Sun, 10:30 am-12, 5-6 pm, Tastern, WIAR, Paducah, Ky. 0 mi. Paducah Evening Sun. | WLB. DMinneapolis, Minn, TUniv. of Minn. 100 mi,
church scrvices, Eastern. WGAM, Orangeburg, 8. C. 150 mi. Orangeburg Radio Daily ex Sun, 3:30-4 vm, reports, news, music; 8 pm, Dally ex Sun, 12-12:30 pm, 7:30-7:50. Central
WDAX, Centerville, Iowa. 500 mi. TFirst Nat’l. Bank. Equipment Co. Dally ex Sun, am, markets, concert, lecture, ete, Central. (The third and last part of the station schedules will

Dally ex Sun, 11:30 am, reporis, news. Mon, Thur, weather; 11:55, time; 4 pm, Badlo talk, markets, | WIAS, Burlington, Ia. 400 mi. Hawk-Eye Home Elec, | appear next week, With this will appear the ecity-
7:30-9 pm, concert. sports; 6, musle, lecture; 10, time, weather, en- Co, Tues, Thurs, 8-9 pm, concert. Central, station index.)
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FLEWELLING THEORY

(Continued from pagc 7)
beecomes free, and tho action renews itselt,
By uslng the exact value for the grid
leak resistance, we can time this action
to meet our needs. Incidently this is what
is done in the Flewelling Super and results
in a timc element enterlng into our cal-
cylations. DBy changlng the time of this
action (which Is very audible in tlie phoues
wlhen slow enougll), we can start and stop
at any frequency all action in the circuit.

It is this stopping and starting action
that gives the Flewelling super its charac-
teristic sound. It will therefore bo seen
that the whistle Is not caused by the
famlllar “low frequency oscillation of
10,000 to 15,000 cycles per sccond”, but by
this starting and stopping action.

How Condensers Effect Action

It 1s well known that if a eondeuser is
placed in a sultable circuit and alternately
charged and discharged there will bc set
up in the circuit a surging action that is
caused by the endeavor on the part of the
clrcuit to find a position of equilibrium.
The magnitude of action depends of
course, upon the constants of the circuit.

Now 1f the frequency of the surges of
the condensers is properly timed, and it can
be by proper timing of the tube function,
we will be enabled to let our circuit “run
away” to a point of maximum aniplification,
and then to stop it from entering into the
condition of free oscillation by the applica-
tlon at the proper moment of positive re-
sistance in the form of a surge from the
condensers. This cycle of events must
occur at a such a rate of speed that it
will, if audible at all, not be so slow as to
result in distortion and it is therefore
1necessary to so adjust our leaks that max-
imum amplification will be obtained and yet
block out any distortion.

It will be found that the action’s speed
will be dependent not upon the leak value
alone, but that this value must be changed
as other constants in the circuit are
changed. For example, in tuning, if the
tuning condenser and the coupling of the
coils are changed, the leak values should
be changed to correspond, and thus keep
the time element at the right point.

Flewelling Flivver Differs from Super

The above outline of actlon is but roughly
drawn. It is given to show that there is a
different action occurring in the Flewelling
Flivver than in the usual Super, because
so many folks have thought that there
was no difference in the two except that
the large Inductances in the latter were
replaced by condensers.

Like all questions however, this one has
two sides to it.

Consider for a moment a Flivver circuit
modified so that it would have no plate coil,
and no ground or aerial, a circuit that has
no more opportunity for regeneration than
that possible by way of the coupling of the
grid and plate circuits through the tube
elements themselves. If you saw such a
circuit bring in a station ten miles away
would you blame the writer if he asked the
question, “Is this circuit dependent upon
regeneration for its action?’ TUnfortu-
nately such reception is not yet at all re-
liable. It has been accomplished only in
rare cases but the accomplishment brings
such an element of uncertainty into our
proposition that-it seems worth while still
to entertain the doubt.

Light Socket Aerial

Phone condensers will make a socket
aerial. Procure three .001 mfd. phone
condensers and connect them as showr

TOSET

q. S T IBLE WIRE
SOCKET PHONE CON:;‘E&P:‘SERS

THREE. 00|
in the illustration, using a hard rubber
base, wood or bakelite.—Arthur H. Phil-
lips, Winnipeg, Canada.

Radio insurance is now being offered
cevering fire, lightning, breakage and theft.

Because of the astonishing
number of requests for Chi-
Rad’s latest Handbook-Cata-
log, we are forced from this
date on to make this small
wrapping and mailing charge.

In this Chi-Rad Handbook are
48 pages of valuable informa-
tion for every radio fan. It
includes the following:

1. Technical _discussions of
standard radio apparatus and
equipment,

2. Complete instructions, in-
cluding diagrams, CerllltS,
and illustrations on' “How to
Build a Reinartz Receiver.”
3. Radio definitions, codes,

wire tables, etc.

Just 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
receive them.

R

W2 Chicago Radio Apparatus Co.,
\ 415 S. Dearborn Street
Chicago

- These are the Genuine Nathanial Baldwin “Mica Diaphragm”
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Store
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BUY HERE FOR LESS America

Radio Supplies purchased here are sold under a positive guarantee of
satisfaction. We carry the largest new stock of first quality merchandise.

Complete Parts for 2 Step Amplifier

Can be used to ampllfy Reinartz, Flewelling, Crystal or any receiving set so that loudspeaker or

phonograph can be used in place of headset. These parts consist of 1 Formica Panel 7x10 (or other

suitable size), 1 High Ratio Thordarson Transformer, 1 Low Ratio Thordarson Transformer, 2 How-

ard Rheostats, 2 Bakelite Sockets, 3 Jacks, 13 Binding Posts, 1 Baseboard for $ 1 2 4 5
°

mounting, and 1 Wiring Diagram with complete instructions for assembling,
with template for drilling panel. Complete........... o
* L 2 *
Complete Parts for Reinartz Circuit
Includes 1 7x18 Formica Panel, 1 Bakelite Socket, 1 Howard Vernier Rheostat, 23 Plate Condenser,
11 Plate Condenser, 3 Switch Levers, 2 Dozen Switch Points, 1 Reinartz Wound $ 1 1 4 5

L I R Y

Coil, 1 Variable Grid Leak, 8 Binding Posts, 25 Feet Tinned Wire, 1 Base for Coil,

1 Mounting Base Board, and 1 Diagram to Construct this Set. Complete. ..

COMPLETE KNOCKDOWN RECEIVING SET

This includes 2 Variometers, 1 Coupler, 3 Dials, 1 Rheostat, 1 Cunningham Detector Tube, 1 Bakelite Socket, 1 Ma-
hogany Cabinet, 7x18 Formica Panel, 6 Binding Posts, 1 Switch Lever, 12 Switch Points, 2 Stops and 1 $17 95

Diagram to construct this set. Set is capable of receiving 1,000 miles if installed with outdoor aerial.

VARIABLE CONDENSERS

$4.30 Value, 43 PLATE, now..cvoecoeeeeenoens $1.75 $3.10 Value, 5 PLATE, now.....ce000000000...51.25
$3.70 Value, 23 PLATE, now...e..cveeeeennn.. $1.45 $2.70 Value, 3 PLATE, now....coco0000000c.. $1.15
$3. 30 Value, 11 PLATE, now........cove.vnn. $1.35

U.S.A. SIGNAL CORPS "™ WESTERN ELECTRIC PHONES, $7.95

Each Phone Cap is covered with large soft rubber ear cushions, and an aviation leather helmet goes with each set!
These are the only phones to pass the Government specifications for sensitiveness and loudness, the requirements called
for in aircraft reception.

ORIGINAL BALDWIN PHONES

Genuine Baldwin “Mica Diaphragm® Type 4 65
“C” Loud Speaking Units. Special...... °

Phones, complete with silk cord and headband. Special at $9095

COMPLETE PARTS FOR FLEWELLING CIRCUIT

Includes 6x14 Formica Panel, 23 Plate Condenser, 3 Micon .006 Condensers, 1 Freshman Variable Grid Leak, 1
Remler Leak, 2 Coil Mount, 2 Honeycomb Coils, 2 Coil Plugs, 1 Socket, 1 Howard Vernier Rheostat, 8 $1z 45
]

Binding Posts and 1 Diagram to Wire and Consiruct This Set. Complete.................... Seen
FEDERAL JACK FILAMENT CONTROL SINGLE CIRCUIT........... seecessence seeesess P R T R 35¢
FILAMENT CONTROL DOGUBLE CIRCUIT ..., ... ccueu.ueeionoesocsosoosonsocassosocnsns 50c

MAGNAVOX, LOUD SPEAKER, Type R3 .......

VARIOMETERS, Genuine Mahogany, $5 Value, Now.........$1.95

VARIOCOUPLERS, $4.50 Value, Now ..............0.¢0.a-$1.75
HONEYCOMB COILS

1,500 Turns. ... covevnn .$1.50 7?0 Turns. . ... ciiiivn e $1.00 75 Turns....eccesee0s0se00..40c
250 Turns. . . oo ve v vetinneen s 75¢

1,250 TUurns. . e eoeeeevoeennn 1.50 150 Themmmen oo oSS 60c 50 Turns. .. ceeseevocsome ore:e . 40c

1,000 Turns...........cec... 1.25 100 Turns............ “ee.2..50c 35 and 25 Turns....eemeoece...40c

$8.50 Guaranteed 3,000 Grewol l..ightning Anti-Capacity

Ohm Head Phones.. $3 65 Detectors ........eeu.. $1-65 Arresters ......eveeiennns 95c Switches ...... 6066000 $lc50
45 c Signal hCorps Super Sensitive 2-Slide Tuning $ 1 95

Rheostats ................ Microphone ils, at.....coeeeeeees . Lightning o

Sponge l.lubber Ear 50 Transmitters ......... $Z-45 ;(;:.(::losu :{oneycomh Switches ....ceovvenee $2-65

Caps, Pair................ C Solid Copper Aerial 35 Mntgs.. with Knobs $4.20

Dials, 2, 3 and 3% 25 Wire, 100 ft.............. c B L Hydrometers,

ANCh eueiiinieeiionennnns C | Spaghetti Tubing, 10 Phone Caps, for mostly Zsc DOW @teeeuieeueeeoenananns 45‘:

;rhordarsosn sAn"l,;;:llfymg Trans- %arn‘ii e C X gll phones.....,,,‘,‘} ...... s v »

ormers, $4.50 ue, or ip . ignal Cps. Hot Wire reshman Variable

Now , ............... $2 9 Plugs coooiieieneianennnn. 60c Ammeters, at......... $5~45 Grid Leaks.....cocevuee... 95‘:

FORMICA PANEL,}” thick, Black or Brown, Square Inch........13c

We guarantee all merchandise purchased of us. Mail orders receive immediate attention

Letters of comment on the merit of the merchandise sold end the service rendered

through our mail order department have brought duplicate orders which have put us

in a swamped condition. We ask to bear consideration, if your order is a day or
two behind in delivery.

BUY HERE FOR LESS

CHICAGO SALVAGE STOCK STORE

509 South State Street CHICAGO, ILLINOIS

e .;.m.m.$34 95

°

———



RADIO DIGEST

ILLUSTRATED

=) e
zstrated
Bilusirate
REG. U. S. PAT. OFF.
Published by the Radio Digest Publisking Company, Inc.
123 West Madison Street |
Telephone State 4844-4845
Chicago, Illinois

E. C. RAYNER. Publisher 3
Chas. F. Smlsor, Editor Evans E. Plummer, Managing Editor
Harry J. Marx, Technical Editor

Eastern Representative, Jacoh Miller, 2126 Broadway, New York
elephone Columhus 2390

Pacific Coast Representatives
E. J. Wood, 251 Kearny St., San Francisco
Telephone Kearny 1472
H. M. Morris, 417 Western Mutual Life Building, Los Angeles
Telephone 12011

B 58

PUBLISHED WEEKLY

SUBSCRIPTION RATES
Yearly...oo0e0e. 36 o oo g $5.00 | Forelgn..............n. $6.00
Single Copies, 10 Cents

YVol. IV Chicago, Saturday, February 24, 1923

Pay System in England

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

A Great Silent Audience

To the Speaker the Microphone is the Only Audience
THE Racuio broacaster who has had previous plat-

form experience must change his whole mental out-
look. He has been accustomed to ‘‘feel out’’ his
audience. 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
‘“go along’’ with him from the start.

Talking into a microphone is a good deal like making
‘an impassioned appeal to a woodeu Indian—the ex-
pended energy is all on one side. The broadeaster must
build up a new technic, 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 ‘‘sense’’ his au-
dience.

He will stand in front of that steel transmitter in
the solitude and tense silence of the studio and a
greater audience 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
cye. He will visualize the dwellers in the city apart-
ment, 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 camping party. Did ever the human voice
since man communicated his ideas to man have such
an audieuce as this?

Co-operation Aided by Radio

Country Schools and Farm Bureaus Are Benefitted
'\T OTHING in the farm field is more impressive to
A an outsider thaun the extension of co-operative
action in recent years. Just as common interest is a

powerful motive in co-operation, so the dissemiuation
of common intelligeuce 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 purposc K
of such bureaus and get their information and their |
-policies to the individual members with the speed of
light.

Perhaps the greatest general utility of Radio to the
farmer is in tying np with the extension 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 instruetion. 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 never otherwise re-
ceive sueh institutional instruection, and it would en-
able the studont who has been obliged to terminate a
short course to continue his studies in many cases
under the same faculty. With practical men in charge
of such instruction the possibilities of Radio in this
direction are limitless.

Every high school and even the country schools in
remote districts should have the benefits of Radio. It
brings them within reach of the lectures, musie, and
education methods of the metropolis. It means an
cducational contribution of highest excellence to every
rural school. It includes not only direet and interest- |
_ing instruetion to the pupils, but stimulation of the in-
tarest of teachers and the increase 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 continent would receive the program
and relay it. Witk the exception of jazz I don’t know
of any distinetly 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 siugers and orchostras, which, for one reason or
another, do not take kindly to the idea of crossing the
seas to this country. Also, be it said, there are Amer-
ican artists to whom Europeans could listen with pleas-
ure and profit. Beyond the mere entertaining of the
world’s listeners in is the decidedly important feature
of broadcasting such information regarding any nation,
as would dispel the provincialism so rampant in some
quarters.

Now that it is possible to 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 cannot com-
municate with those on the outside will be a thing of
the past. It might have its disadvantages as well in cer-
tain casos. A meeting of I. W. W. nonconformists might
have its proceedings spread abroad if a transmitter
were secretly installed in the room where these long-
haired gentry were conniving. But we must not let
such thoughts deter us from encouraging 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 receivfng sets in use in this country, let me
cite an interesting instance where Radio has swept
through a commercial village which had been without
other sources of entertainment. This colony houses
the employees of a large manufacturing establishment.
They had no movie houses or cther source 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 oue hundréed 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 General 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 speeulation leads. With the advent of the
‘“pickle’’ tube and others in process of development we
shall soon realize a vast improvement over what we
have been content to use up to the present. The cost
of thesc tubes should be materially reduced 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? Perhaps I have too little ‘‘capaecity’’
to hold the facts in mind, though I shall be glad to
furnish my hook-up on demand.

Edward J. Nally must have stirred the French
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 scope
of possibilities in predicting before a gathering in
Paris the transmission of au entire page of a newspaper
with one touch of a telegraph key. Then again, he
foretold the relaying of Radio concerts from a central
point by telephone to various broadcasting stations.
‘When that is done (’twere well, ’twere done quickly)
every owner of a receiving set in every state in the
Union may listen in to the Chicago Opera! 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 speeches by those who could not easily sparo
the time to visit a broadecasting station, but as the
means of permanently recording a voice, an iustrumeut
or the expression of an idea which may fittingly typify
the present age and be preserved for futurc genera-
tions. If the material at hand for recording such
things is of a destructive 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 was not difficult to reach some notion of the mode
of life in that country and, to a linguist, appreciate
the significance of this Indian tongue in its relation to
other known languages. It is just such broadcasting
that shakes us loose from our local moorings 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.

Atlantie 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 amplifiers along the boardwalk.
There is every reason to suppose that some day cvery
summer resort of prominence will have its public re-
ceiving set with amplifying devices for tho pleasure
of all visitors, and even the effort of tuning in will be
left to the ‘‘town tuner.”” I am wondering if they
will broadeast ‘‘No. 2 yellow ecorn’’ while stock
brokers are secking recreation on the beach.

RADIO INDI-GEST

(This column is open to all aspiring Radioknuts who
tender suitable contributions. Try to “make” the column
if you can. All unsiitable manuscripts are turned over
to the Office Squirrel who does not guarantee their returs
or anything else for that matter—Indi.)

Oh Shame! You've Been Broad-Casting

Dear Indi—

I’m very much interested in the latest feminine
footwear, especially the Radio Bootsi I passed one
of these 185-pound dames on the street the other after-
noon, wearing a pair of No. 12 Radio Boots. Believe
me, boys, she had some wave length!

I didn’t even bother to meter! ¢‘Watts the unse?’’
I said, ‘‘She’s on her way ohm!?’ ]

So I let Unecle go over after Ant-enna, and he didn’t
find her, ether! HARRY C. WOODS,

To Be Seen But Not Heard

“‘Jow do you like your new Radio receiving setf’’

‘‘Fine! I’ve picked up broadcasting of every form
of entertainment except oriental dancers.’’—LoxponN
Tir-BiTs.

“It’s the Bunk,” Says Gamaliel
VIA RADIO TO
- INDI-GEST, CHICAGO.

SEE YOUR OFTFICE SQUIRREL CLAIMS I HAVE
OTHER THINGS IN MY CELLAR BESIDES THE-
SO-CALLED SECRET TRANSMITTING SET STOP
IT’S A BASE LIE STOP OWING TO MY ADMIN-
ISTRATION I DON’T EVEN HAVE COAL STOP 1
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 I.

He bought some tubing and lots of wire,
Even as you and T.

He wrapped it round and took off taps,

And said the<thing may work, perhaps?
Even as you and I.

S 5 S, fr e R

A panel he got and then switch points,
Eveu as you and I. B

A condenser uext 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 needed a ground!
Even as you and I.

Where Paying Was Believing
The mayor of a prosperous California city recently
broadcast an address to the invisible audience by
means of one of the new 500-watt transmitters now
becoming- popular on the Pacific Coast. Being skep-

tical, he asked all out-of-town listeners in to wire him
collect. They did. However, the mayor requested the
Radiophaus to cease firing just as his telegraph bill
reached $3,000. Said mayor is now a hard shelled
Radioknut, almost ripe euough to pick, adds the Office

Squirre..
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A. B. C. Lessons for Radio Beginners

Chapter VIII—A Crystal Detector Receiver

By Arthur G. Mohaupt

CRYSTAL detector if properly cone
A structed and used in connectlon with

well-designed antenna will give very
satisfactory resuits for recelving music
and other forms of entertainment broad-
cast from the various broadcasting sta-
tions throughout the eountry.

A crystal detector ls Inexpensive in first
cost, requlres very llttle upkeep and main-
tenance, and is excellent for becoming ac-
quainted with the general operation of a
Radio receiving set. The abllity to “tune
in” a certain station and to ‘“tune out”
other undesired stations can be acquired
only through practlce and experience, and
by beginning with the simplest and grad-

PANEL

BASE

vally working up to the more eomplex tube
sets, the numerous little tricks and stunts
can be learned readily.

Sunitable for Short Range

Although it is generally said that a erys-
tal detector is suitable only for short range
reeeption (twenty to thirty miles), in-
stances are numerous where stations
located at distances of 500 to 1,000
mlles away have been received, using
only a erystal. Of course, the long dis-
tance resuits were obtained with the use
of an excellent antenna and under ideal
conditions. But there is absolutely no
reason why, if some operators can secure
such results, others eannot do likewise.
Under average conditions, however, a crys-
tal will surely be able to receive and detect
signals within a range of about twenty-
five miles from the local broadcasting
stations.

A crystal detector will not work satis-
factory with a loop or other form of indoor
antenna, for it is not sufficiently sensitive
to catch the weak signals currents gener-
ally received with such forms of antennae.
However, with a good outdoor aerial it is
capable of supplying many an evening’s
pleasure and pastime.

Pirst to Consider

The antenna is the first part to eonsider
in the construction and installation of a
Radio receiving station. As was stated in
the previous paragraph, the outdoor anten-
na produces best results, although an aerial
stretched ln an open attic of a home will
give nearly the same results,

For a reeeiving station, the single-wire
inverted L-type antenna will be found very
satisfactory. It is not so subject to inter-
ference from other stations operating at
the same time, and does not cause as mueh
trouble due to the accumulation of static
as do two and four-wire antennae.

the Incoming clectrical osciflations so that
when they are passed through the tele-
phone recelvers they arc capabie of pro-
ducing audible sounds. Wec wiii first con-
sider the construction of the tuning unit.

The tuning device to be constructed will
be of the variocoupler 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 variocoupier a
fiber or bakclite tube is used, 3/32 of an
inch thick, 3 Inches in diameter and about
4 inches 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
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
beginning and ending of the coil, there will
be seven taps for altering the number ot
effective turns in tne winding. These taps,
as will be explained later, are connected
to a series of switch points on the panel.

Secondary 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 -inch brass rod which
passes through the center of the tube at
right angles to the axis. This rotor is
then placed in the eenter 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 eoil is then seeurely tacked to two
wooden blocks 14-inch thick, l-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
side 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 viewed
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 3-inch
thick. The base can be given one or two
coats of shellac to preserve its appearance
and to make it moisture proaf. 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

LS

used, for these give exéellent ferviee and
require little attention, If an exposed
crystal is used, it may have to be cieaned
with a little benzine or alcohol occasionaily
to remove the dust and dirt that may have
accumulated on it. The detector is
mounted directly over the center of the
switch lever as illustrated in Figure 33.
Everything Is now ready to be wired.
The Wiring Process

After everything has been secureiy
mounted and fastened according to the
above directions, the apparatus is ready to
be wired. Thec wiring should be done with
No. 14 or 16 copper wire, preferably tinned.
To prevent any possibility of a ground or
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Figure 34
short circuit in the system occurring it is
good policy to cover the wire with rubber
or spaghetti 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. All connections and
contacts sould be soldered, for unsoldered
connections are likely to become dirty and
have their contact resistance increased to
such an extent that the apparatus will not
funetion properly.

An efficient hook-up to use for connect-
ing the various pieces of apparatus is given
in Figure 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
lever (S) is then connected to the ground
terminal or binding post. Thus by adjust-
ing the lever (S) any number of turns of
the primary can be *“‘cut” into use so as to

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

One terminal of the rotor (I-2) of tho
variocoupler is connected to the detector,
while the other side of the detector is con-
neeted to one of the teiephone binding
posts. The other telcphone terminai is
connected to the free end of the coupler
secondary. Aeross the eondenser terminals
is also connected a .00025 mfd. tclephone
or bypass condenser. If ail the work is
carcfully 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-
fiogany stain 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 suit-
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
9% 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 10% inches long, 41 inches
wide, and 1% 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)
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WILLARD

WILLARD RADIO CORPORATION
DEPT. R. D., 291 BROADWAY, NEW YORK

REINARTZ CIRCUIT

EVERY PART COMPLETE

| Reinartz wound coil, | coil base, | tube
socket, | Vernier rhegstat, | 23-plate .005
MFD variable condenser, | 13-plate .00025
MFO variable condenser, 3 inductance

switches, 25 switch points and nuts, 8 binding
posts, | variable grid leak, | .002 MFO phone
condenser, 25 feet bus bar wire. | high-grade
Radion panel and diagram
and eomplete instructions.

FLEWELLING Circuit
EVERY PART COMPLETE

2 honeycomb coils, | 2-coil mounting, 2 coil
plugs, 3 .006 condensers, | variable crid leak,
1 orid leak, | 23-plate .005 MFO variable con-
denser, | Vernier rheastat, | tube socket, 8
binding posts, 20 feet bus bar wire, | high-
grade RADION panel, | 3” dial and the

Oigest  Booklet

Radio on
Operation and Construction $1 1 .OO
of Cirettit ..................

CONDENSERS

. respectivel 4-inch holes are drilled and 3 Plate Variable; value, $1.75....$1.05 AUOIO
Length of Single-Wire Antenna tw:binding’p:;ssts inserted. The upper one 13 Plate Variable; value, $2.50.... 1.20 FREQUENCY
The single-wire antenna should be about | is marked A, as the aerial lead-ln wire is 23 Plate Variable; value, $3.50.... 1.35 TRANS-
60 feet in length and mounted at an|connected here. The lower one is marked 43 Plate Variable; value, $4.50.... 1.65 FORMER
elevation of about 40 feet. It should|G, as the ground wire of the set is con- 13 Plate VERNIER; value, $5.50.. 3.75 VALUE, $4.50
be properly insulated and securely mounted, | nected to this terminal. 23 Plate VERNIER; value, $6.00.. 4.00 PRICE, $2.75
so that in case of failure or swayving in the 43 Plate VERNIER; value, $6.50.. 4.25

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 receiving
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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 building, an approved form
of lightning arrester should be employed.
Thls 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.)

Constructing the Receiving Set
The receiving set itself, we will remem-
ber, performs the two important functions:
tuning the station to the wave length of
the desired signals and then rectifying

At a distance of ¢ inches from the left
edge and 3 inches from the top, a 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 ease a particular sta-
tion is desired.

Two inches from the right edge and 2
Incbes 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 eonnected.

Mounting the Switch Points

The next step is to mount the switch
points and switch lever. For the shaft
of the switeh lever a §/16-inch hole is
drilled 1% inches from the bottom and
2% inches from the right edge. At a
radius depending upon the length of the
switch 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
inserted. The holes for these contact
points are drilled 3 ineh from center to
eenter.

The last thing to mount on the panel
is the erystal detector. The holes to be
drilled 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

densite

FILAMENT RH
basc:

EOSTAT-;Con-

value,

special at ............... .$0.70

FILAMENT OSTAT with
2Y5"” dial; value, $1.50; spe-
Gl 8 0000000000050000050000

Potentiometer with knob; value,
$1.75; special at |

Potentiometer with 2l4

value, $2.15; speclal at.......

1.15

ALUMINUM LOUD
SPEAKING HORN—
Niekel 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 ?earinn Inductance switch; value,

THREE-INCH OIALS ~ Unbreakable ~— heat

recisting composition—high finish: special..$0.30
TWO-INCH DIALS—Same design—for rheo-

special at ............... 0ECOCEEE00a . 30 stats and potentiometer; special...........
BEST QUALITY JACKS, ingle circult: EXTRA SPECIAL — Telephone Headsets;

value, 85¢; special PR e o 30 3000 list: reduced to.................... 350

Double cireuit: value, 90c; special at..... .45 RAYMOND VERNIER RHEOSTATS—Value,

1.50; special ......iiiiiiiiienniinennn . 95

VARIOCOUPLER~Celeron condensite and

Litz Wire wound “secondary; value, $4.50:

SPeCIAlIN L ol el eleis seeoeesionssesaoeces 3.25

REINARTZ COILS

Value $2.50 ce-...9175

Every article advertised above is guaranteed both by the manufacturer and by
us—Mail orders filled immediately—transportation PREPAID on Receipt of
Purchase Price
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Honeycomb Mounting on Cabinet Top

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—

HERE 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 various unique ways of op-
erating sets that are discovered every
day. Radlo Digest is very much in-
terested in securing such material.
Send them in with full details, includ-
ing stamped envelope SO rejected copy
may be returned. The work must be
entirely original, not copied.
RADIO KINKS DEPARTMENT,
Radio Digest Illustrated,
123 West Madison St., Chicago, Iil

them is on top of the cabinet. In the il-
lustration the mounting is shown of the
regular 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 is 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
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REAR OF PANEL.

primary, which is the largest, measures
over 4% 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,

Kankakee, Il
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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 so 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 spider web coils 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 to 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, 40,
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 will 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 6735 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
coils do not have to be so large but the

=
67%2V.
Loud Speaker Hint

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 a certain density to
prevent a lateral movement of the loud
speaker.

A. B. C. LESSONS

(Continued from page 11)
Operating the Receiving Set

The outfit is now ready to be put into
operation. One thing needed in learning
to operate a Radio outfit is patience. If at
first the apparatus does not 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 etc.

After everything is in 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
the ¢érystal until a more sensitive spot is
found.

The Telephone Receivers

Successful and satisfactory receiving

with a crystal set is dependent to a great

extent upon the operation and sensitiveness
of the phone receivers. To get best results, |

as good a quality of phones as the pocket- !‘
book will permit should be'.secured, for thel

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\{eceiv-
ers. Since the successful operation of
vacuum tube circuits is dependent upon a
thorough knowledge of the characteristics
and behavior of vacuum tubes, it is very
jmportant 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 pair 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 them 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

1 to 5 springs:
price 70c to
$ui0

Springs; no
Bulletin on
other Carter

heavy phospbor-bronze
¢

spacer _washers
Jacks,
products.

CARTER RADIO ,CO., 209 S. State

eq!

uired. for
“TU-WAY"

te
Plugs and

St., Chicago

CRL

VAR. GRID LEAK

14 to 10 megohms

KLENTZ RADIO CO.

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

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 dielectric required. The formula
for finding this area is:

CX T X 101

2248 X K
Where A is the area of active dielectric
surface in square inches, C is the capacity
in microfarads, T is the thickness of the
dielectric in inches and K is the induc-
tivity, which for various materials is as
follows:

V8808 o 0 55B60000 000006000000 6lkOED
Glass (Common)..... vess..3.013 and 3.258
Glass (Light Flint)........6.850 and 7.000
Glass (Very Light Flint)...6.570
Hard Rubber..............2.050 and 3.150
Bl S 6 6650600000000 000 - o0
I56:5088 506 000000000000 ceeess1.500
Porcelain ......000000.....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 X .001 X 1010
A= = 4,448
2248 X 6

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

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

Attention is 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

Build Your Own. This marvel of mystery, using no
loop, no aerial and no ground, brings in music in-
stead of interference. We have beard stations 950

miles distant on one tube. By using WD-11 tube

set can be entirely self contained. Very easy to
bulld from our instructions, use your own spare
parts, notbing complicated like radio frequency or
super regenerative. Only one tuning control. Com-
plete instructions, with hookup and photo of circuit
mailed to you for 60 cents. Stamps accepted.

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

SWELLS

EVERY NOTE
INTO FULL
RICHNESS
MAKES YOUR
OUTFIT ~

COMPLETE
WITH

BALDWIN PHONES

Type C Unit, . $11.00
Type C Head Set, $17.00

AT ALL GOOD DEALERS

SIHIIEIL'II'\VIN

LoUD SPEAKER

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

Delicate Soldering

THE POST SOLDERING IRON
Platinum Heating Unit—Interchangeable Tips—Universal Current
3 Large & Small

\4 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 all fine work
are readily solved by the inmstru-
ment constructed for this par-
ticular purpose. '

e
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| Reinartz Panel Set Designed for Compactness

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

lot of time and money In assembling

an elaborate and efficient Radlo re-
celving set and then usually put it In a
box which is called, in name only, a cab-
inet. Somc even omit that, leaving it
open for the accumulation of dust and
dirt, not only maklng it unsightly in ap-
pearance, but also destroying its effi-
ciency of operation. An open set is
always exposed to damage in handling.
Wires are bent, connections are broken
or become loose, sometimes parts or tools
are dropped in between the apparatus,
causing short circuits or otherwise dam-
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 experse. 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 too soft for cabinets. Light
wood screws soon turn loose and the
cabinet will then come apart.

Birch is very popular among the cab-
inet makers. Cedar or cigar box wood is
also well adapted to cabinet work. In
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 j¢-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
stock, 8 inches wide.

The total stock required for a cabinet
is:

25 inches %4 -inch stock § inches wide

10 inches 34-inch stock 8 inches wide

20 inches 3:-inch stock 8 inches wide

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

Base of Cabinet

The base of the cabinet can be very

simply constructed with a beveled edge,

THE best of amateurs will spend a

LL - - —

Lo 82— b= g'q
PANE L
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 fancy edge of this kind
presents no difficulties.

The sides and backboard can be fas-}

tened to the base by means of countersunk
woodscrews driven up through the base.
Clearance holes should be drilled and
countersunk in the baseboard, and in ad-
@ition, a smaller drill should first be run

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

$9.50 |

ATWATER-KENT PARTS
VARIOMETER, $6.935 VARIOCOUPLER, $6.95
MOUNTEO VARIOCOUPLER, $11.25
2 STAGE AMPLIFIER............. ...513.90

W.D. 11 ADAPTER..
W.D. 11 SOCKET............
FRESHMAN GRID LEAK-COND.
Prices Quoted on Other Items
Mail Money Order Omly. Include Stamps for
Postage.

RADIO MAIL SERVICE

146 Grace St.
Jersey City, N. f.

TWO SUPERSENSITIVE CIRCUITS
(Both Copyrighted)

My Highly Improved Reinartz brings in ail important
stations on both coasts and Mexican border, loud. clear
and without distortion. We dance to music from Atlanta

ved on one loud Baldwin unit. Build one of these
qudel:ful sets from my blueprints and specifications,
price 50c. or with a perfect and_complete double wound
spiderweb coil, $3.00 by mail. No other windings used.
Photo of my set on 2 glass panel with every order.

My W. D. Il Circuit is especially designed for use
with the “Pickle’” tube and brings out the full value of
that little tube as =0 other circuit can. Stations 1000

les away come in clearly on one tube. This set is small.
complete, portable. For the man who wishes tbe highest
efficiency this is the set to build. Price of blueprint and
specifications £1.00, or witb complete and perfect wind-
ings $5.00. Pboto of set with every order.

Either set is cheap and easy to build, easy to operate.
Eve clearly shown. Please don’t send stamps.

S. A. Twitchell, 1925 Western Ave., Minneapolis, Minn.
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into the sides and back so as to avecid

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.
Hinged 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 3%-inch strip is fastened on the
underside of the top board 1% inch from
the front and simply keeps the panel in
position flush with the surface of the
cabinet.

Staining the Cabinet

Naturally the deciding element in the
appearance of any cabinet is the finish.
If the wood is well grained, a natural
finish presents many advantages. If
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 cabinet 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 be taken in this
part of the work. Don’t try to rush the

WD-11 OUTFIT

(PEANUT

This wonderful dry battery
outfit with a range of 600
miles comes to you ready
to assemble, panel drilled
and marked, mahogany

85

Less
ube

*1

Tub
f o e
finished box, condenser ready to screw in
place. Variocoupler wound complete, rheo-

stat, dials,_'bindmg. posts, socket, wire
screws and picture diagram for wiring, all
at above price,

WD-11 Tubes ......ovvvvvevnniennnnnn.. $5.95
Head Phones $4.50 and up
Two-stage Amplifier Box to match

the above ..........ceovvviiiinnnnnnn. $14.15

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

RADIO PARTS CO.

8 So. Austin Boulevard, CHICAGO, ILL.

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

For the Reinartz circuit anywhere
from 221, 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 battery.
In the dry cell the carbon or center post
is the positive terminal, while the zinc
or rim post is negative. This tube does
not require as much plate or B battery
voltage, and most efficient results can be
obtained by experimenting to find which
voltage is best suited to the tube,

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

f WRITTEN 2 YEAR GUARANTEE §

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

S, *BE9IL%:,*1000

40 Amp
foo e B AZCE

oasy 1230
Askh absat cur rubber containsrs

i WCRLD BATTERY CO.

60 E. Rooseveit Rd.—Dept L.
CHICAGO, ILL:

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

Tuning Aid

To neutralize the effect of “body ca-
pacity” in tuning in 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 frame 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

Open Until 9 P. M. Every Night

Master Baldwin C Units
cords 5000 0000600606006 00 NS
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 . R Ao
CRL or Acorn Rheostats 75¢ value
Glass Covered Detectors $2.00
value 0 0 I o 0 00 I
Freshman Variable Grid Lealg and

with

1.50
45

03]

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

Phone ........................ 4.50
3 Plate Variable Condenser...... 1.00
11 Plate Variable Condenser. ..... 1.25
23 Plate Variable Condenser..... 1.45

MAIL ORDERS RECEIVE'
IMMEDIATE ATTENTION

REINARTZ COILS

Complete with
Mounting Bracket and Hook-Up

DEALERS: WRITE FOR DISCOUNTS

o -= ]
3 - 3 g

23" PLATE VERNIER CONDENSE
13 PLATE VERNIER CONDENSERS...
RAKELITE MOULDED VARIOMETER.

BAKELITE MOULDED VARIOCOUPLE;

78 FIFTH AVENUE

CROWN RADIO MANfJFACTURING 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:

1. Special lLocking Device to keep
the coil in place, thus preventing it
from being thrown out of adjustment.

2. Special Adjustable Bearing fea-
ture.

3. Special constructed Calibrated
Dial, showingz the stations tuned.

4. Positive Connections on rear of
blocks,

5. Complete with Flexible Leads.

At your dealers—otherwise send pur-

chase price and you will be supplied
postpaid.

NEW YORK CITY
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UMEROUS inquiries have been re-
N ceived for an authoritative long

distance receiving set circuit.
Armstrong  Super - Heterodyne
comes nearest to filling the general re-
quirements for a circuit of this sort.
this reason it is given as Hook-Up Dia-
gram R.D.-73.

The tuning unit is best supplied in two
honeycomb coils. Their values depend on
the wave length range desired for recep-
tion. The table of wave length values for
honeycomb coils will be found invaluable
for determining the proper coil to use for
L1. Naturally the inductance of the L2
coil in series in the secondary circuit
must be taken in consideration. L2 can
be made up of two sets of 18 turns of
No. 30 double cotton covered wire wound
on a tube 21 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.

ce
.
I
é% é k‘
2
- +0—AFAMN
sv R - +
S qoy.
TABLE OF WAVE LENGTH VALUES FOR HONEYCOMB COILS
With Different Condenser Capacity Values
i Wave length | Wave length™| Wave length | Wave length
' No. of Milhenries with .0 with .0005 with .00025 with .0001
Turns Inductance mfd. capacity | mfd. capacity { mfd. capacity | mfd. capacity
25 04 377 267 188 85
The 35 075 515 365 258 163
Circuit 50 .15 730 516 365 230
5 3 1032 730 516 326
For 100 .6 1460 1032 730 462
150 1.3 2148 1632 1074 679
200 2.3 2854 2020 1426 901
250 4.5 3992 2822 1996 1263
300 6.5 4802 3445 2400 1517
400 11.0 6244 4415 3622 1790
500 20.0 8429 5960 4214 2668

C1l is a .0005 mfd.
for secondary tuning.
of the vernier type. C2 should have a
capacity of .001 mfd., preferably vernier.
C3 should be fixed in value, .0001 mifd.
C4 and C5 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 .005 mfd. each.

The resistances for coupling . between

variable condenser
This might well be

tubes have the following values: R4,
50,000 ohms; R2, 1 megohm. R1 repre-
sents a 6-ohm rheostat, two of which 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 circuit is not recommended for
the beginner in the Radio field.

The Re_ader’s Review

Wants Better Program

Can the Digest help us in Rochester, N.
Y. to secure better broadecasting, or sug-
cest a way whereby we Radio listeners
can accomplish the result? The story is
{this—

Two newspapers 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-
plete station to the University of Roches-
ter, WHAM. This station was installed
in the Eastman School of Music and East-
man Theater—all one institution and one
building. After many tedious months of
testing, the Rochester fans were repaid
for their patience by a daily program as
follows;

:55 p. m.—Weather forecast.

:00 p. m.—Orchestra music.

:15 p. m.—Organ and orchestra.

:00 p. m.—Orchestra selections.

:30 p. m.—Bedtime story; market
report.

Naturally, the weather forecast differs
from day to day, yet is given at a time
when the farmer, shipper or business
man cannot listen in. This should be
given in the evening. The bedtime story
also is different from day to day. For
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 Eastman
School of Music and the theater, housed
in a most magnificent building, a gift of
(reocrge Eastman to the citizens of Roch-
ester, held in trust by the:University of
Rochester. 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, piano 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. 1My letter
was unanswered. I have been to the own-
ers of the two newspapers with my plea
for relief of this monotony and they re-
fer me to Mr. George Eastman. I have
talked to him and he says see Dr. Rhees—
a very tight and interlocking ring for ease
in passing the buck.

With a fine Station WHADM 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 the same music as the orchestra with
some slight exceptions.

Two to three times a month for one
ialf of one hour we are allowed to listen

1 ot

where we are used to the best.

to a brief part of the concert given by
some very noted artists in the Eastman
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
\ “Roches-~
ter Quality” is world-known. Station
WHADM has unlimited facilities, but pro-
vides movie musiec. Will you help us
smoke this circle in the open and give us
diversified music and instruction?—H. H.
K., Jr.,, Rochester, N. Y.

(The situation expressed by this letter 4s
being investigated and will be remedied to the
§\?tt“87)"c“°” of all, it is hoped.—Editor’s
Note.

Flewelling Suggestions

Referring to Question and Answer 1768
MLI, San Diego, Calif.,, I note that he
must keep the coils 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 coiis are wrong.
If they are, the induction set up in the
coils would be against each other, there-
fore blocking the induction in both circuits,
The receiver would cease to function,
therefore, as the coupling is made closer.
{This is not so pronounced in H. C. coils
as in single layver coils.)

I 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 mistalke
was made in the diagram of the Flewelling
circuit shown as R.D.-70, page 14, January
20 issue. 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 mfd. condensers or
the ground to the right 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

GOV’T RADIO STORAGE BATTERIES
New Signal Corps Batteries. Ediso

€4.50; Edison single celis for Ww. D.-11 tubes §1.50;
Edison 60 A. H. for W. -11 tubes $5.25; 6 Volts
Edison $7.75: *B" ba.t.tery, Edmou single elements, 4e

cach, dnuble 100 eac]
FLEWE NG 006 CONDENSERS & PARTS
.006 Bakelit,e mounted Ruby Mica-Copper, N. P. bind-
ing posts. Set (3) $2.80. Var. Grid_Leaks (clearer
musie, louder sienals on any eir.) 75::. Var. Grid Cond.

or .0005 max. 45c. Speclal design Audio Trans.

$3.45.
FLEWELLING SPIDER COILS
Iasier tuning, clearer signals; green silk on Bakelite
$1.75 each.
. REINARTZ LATEST COILS
Doubls green silk winding on Bakelite spider $1.95.
Reinartz plate circuit caokes (triple adjustable) $1.70.

RADPIO FREQUENCY IRON AND PARTS
R. F. .003 Iron for cores;: special wire and forms to con-
st{ruct. Olt. Transf. of highest efficlency. Detailed
plans 5

REFLEX CIRCUIT TRANSFORMERS
Spelcmia.lsgdg:stgn Reflex Cir. Transf. & Diag. that really
WwOr) .65,

VERNIER FOR VARIABLE CONDENSER
Works with any condenser. Requires no extra space, 950.
HI-POWER AMPLIFYING TRANSFORMER
Best! Toudest cignalsl No burn-outs. $295 with special
diagram,

A 20 OHM RHEO FOR W. D.-11 OR 201-A
1‘-vb‘~s $1.60: 8 ohm for New DeForest tubes $1.55.
Inchude postaze with order. Write, for our complete liat.

QUALITY RADIO SHOP, RICHMOND, IND.

\

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

About Radio Parts

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

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

the receivers. The crystal is inside of
the little cup and held in position by a
small set screw. The cat whisker {8 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 Turing Coil
This is about the simplest and oldest
form of tuning unit and is used for tun-
ing the circuit to the proper wave length.
In the same sense that any musical in-
strument string must be tuned to the
so any

proper tone, receiving set must

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

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

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

S HOSEREO
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DAILY CHICAGO SALES
5,000 PER DAY

Are you getting your share?

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

Dealers Write to

DUNGAN RADIO CO.
68 W. Washington St, CHICAGO

Freshman Products,
FOR

THE
VAR!ABLE
RESISTANCE
LAEK

with .00025

combine

Micon Condenser

$1.00

. .006 Tested Mica
without d $1.00
naenser ., ...
Condenser At your dealers—otherwise send
75 purchase price and you will be
< supplied without further charge.

Chas. Freshman Co., Inc., 97 Beekman St., N. Y. City

Especially Adaptable

New Fleweliing “Super” c=rcurt

mid.
d

MICON

A Place for Your Radio Set

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

Price $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.

Libertyviile, Ililnois

!
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Questions and Answers

Allen Circuit

(1894) CHN, Paoli, I'a.

Referring to diagram O 1321 (A. J. Al-
len) which you very kindly furnlshed me,
will vou 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
<hould I have for this hook-up? This quess
tion, of course, will be answered in your
diagram.

I have purchased DX transformers.
They read 170-450 meters. Is it all right
to use on each stage of Radio frequency
one 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? I 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
potentiometers made with different ohm-
age?

Is a varlable grid condenser better than
a fixed grid condenser?

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

In bullding this particular set, it is my
purpose to put it in units, or sectional,
each section belng shielded with copper
pn all sides, this copper being grounded.
Does this have to be a separate ground?
Dr wouid this ground go right to the reg-
oplar ground? If it goes to the regular
zround, 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, variometer, regener-
atlve 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
4 range as indicated, is there any advan-
tage in his changing to Radio frequency?

1 shall greatly appreciate the courtesy
of your answers to the foregoing ques-
tions.

A.—Referring to your desire to employ
tadio frequency amplification to A. J.
Allen circuit, would advise that its value
is negligible and would not warrant mak-
ing the addition.

The same type of Radio frequency
transformer will function on each stage.

Tubes of the highest internal capacity
are best for Radio frequency amplifica-
tion.

Potentiometers may be of two or four
hundred ohms resistance; it makes no ma-
terial difference.

A variable grid condenser is not su-
perior to a fixed grid condenser. A .001
condenser across the fones is advantage-
ous, bevond that capacity has no advan-
tage.

Copper shielding ground may go to the
regular ground. Shielding is not wholly
desirahble since about ten per cent of
energy will be lost.

“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 cir-
cuit in which ease it is worthy of experi-
mentation.

More Flewelling

(2021) CK, Akron, Ohio.

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

First, what distance will it cover? I
have been receiving Havana, Cuba, Fort
Worth and Dallas, Texas, Denver, Colo-
rado and Winnepeg, Canada, besides the
East Coast stations, Atlanta, Ga., etc., on
my single-circuit set. Can this set cover
the same range?

By using a 55-foot aerial what is vhe
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-circuit? -

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

A.—The Flewelling circuit will afford
you reception equal to that you are enjoy-
ing with your present circuit. The advan-
tages enjoyed with this set lie in its se-
lectivity, sensitivity and principally in its
amplification and ease of adjustment. It
is altogether desirable and we cheerfully
recommend it as worthy of all that is
claimed for it.

L50 and L75 honeycomb coils are cor-
rect with this circuit.

Resistance and Transformer Coupling
(1879) JCDeP, Port Clinton, O.
What is the relatlve efficiency that

cxists between resistance coupled and
trans‘fc_:rmer coupled Radio frequency
amplification at 200 meters? At 400

meters? At 5,000 meters?
A few tubes more or less are not par-

tlcularly important with me: .what we
want is adjustment which is not critical
and a long wave-lengtih range. All 'round
information solicited on the subjcct.

A.—It is best to use transformer coup-
ling for two or four hundred-meter work
and resistance coupling for over eight
hundred meters wave length, Noting
your reckless acdtitude toward employ-
ment of tubes, more or less, wouid 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

(18%0) EB, Akron, O.
In your issue of December 16 a regen-
erative tuner and detector circuit is de-

Now Ready for Delivery.

for a year.

By subseribing now for one

One year subscription to Radio Digest
and both bound volumes 2 and 3......

year to the Radio Digest you get both
BOUND VOLUMES 2 AND 3, 26 numbers, with one yesar’s subscription,
for $7.00.

ALL ORDERS MUST BE SENT DIRECT—No orders on this offer wiil
be accepted through subscription agencies, news dealers or other sources.
Check, money or express orders (no stamps) must accompany ali orders.

scribed. I have becn reading It over and
it ccrtainly looks good, but I would like
some additional {information on it. I
would like a sketch sihowing this hook-up,
for 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 emplovment of amplification
with receiver cited, merely add in the
usual manner; output of detector to input
of amplificr.

In explanation of the operation of un-
connected tuning coii: this is known as
inductive coupling; that is, electricity
flowing through the primary circuit cre-
ates 4 magnetic field which acts as a
medium for conducting or inducing cur-
rent in the secondary circuit.

BOUND VOLUMEs Choice

Numbers Two or Three

with One Year’s Subscription
| to RADIO DIGEST

11-Volt Tube

(1931) RB, Tiffin, Ohio

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

A.—A 1%-volt tube and dry cell battery
can be employed in any standard circuit
without change other than substitution of
1% for usual 6-voit A battery. .

A Time and Labor Saver
Always lay out the varlous 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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From the appearance of George
you would think that he was hear-
ing a ghost story, but not so, for
there are coming over the pbones
sweet melodies, among them
“Hear Dem Banjos Ringing, "Way
Down in Alabam.” Radio grips all
nationalities alike and none are
prone to pass it up

Little Miss Wagoner
listens in on a new
Radio receiving set
which is operated
with the new peanut
tube. The set is en-
tirely void of storage
cells © Int.

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,
Kentucky -

RS SES SRS

Concentrated fire of twelve-
inch guns operated by Radio.
This test took place recently
to see if such control could

made accurately and with
safety © News Events

Erecting aerials for the high-
est Radio station in the
world on Mt. Corcovado, Rio
de Janeiro, whsre the work-
men experienced many thrills
and faced death in they depths
below if they made a mis-

The station is placed
at the very peak
mountain




