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WIRED RADIO BEST
MINER LIFE SAVER

CARRIER CURRENTS MOST
RELIABLE, CLAIM ;

SENDS NEW
ACCURATELY
~ WITH SPEED

on Standard Equipmeént
without Interfererice

i Ptiblishe‘rs Laud Machine'

;Demonstrate Before Large Repre-
sentation of Newspapermen
“at Recent Convention

il

NEW YORK:—A marvel ¢f news
transmission in ‘the shape of a Radio
operated -typewriter was demonstrated
to hundreds of.newspaper publishers as:
sembled at the Anieriean Newspaper
Publishers’ association ¢onvention here
recently. With a sixty-foot antenna
dropped from a window the muachine
ground out regular news matter at 65
words a minute on a-standard equipment
| Kleinsehmidt printer typewriter and
sent veteran newspaper men away  de-
claring loudly- that it was a miracle of
epecd “and Reeuracy.

“Ac-location in which the most adverse
possible eonditions would he encountered
was chosen by -its. demunstrators, M. Koen-
igsberg and J. E. Coninel In addition to
| the electrical interfer e~ from New
York's subwa elevateds, carsand tele-
phones, there was the constant chatter, of
(Continued on page 7)
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Surpass Pure Ether Waves in Ability tov
Surmount Obstructions-in Severe
Underground. Accidents

WASHINGTON.—Experiments with line
Radic and earrier currents in mines indi-
cate that this method is feasible for two-
way conversations between miners below’
the surface and the mouths of mines,
both for every-day use and In emergencies,
according to the Bureau of Mines. It has
greater advantages .than the use of pure
“Radlio, it is' said, on account of its being
simpler to install and more reliable.

.The difficult’ problem of" comnmunicating,
with' ‘underground. workers and. surface

. stations of mines, especially afier severe
disturbances - or accidents - have taken
place,” will- be .solved, according to-J. J.
Jakosky, -assistant’ engincer .of the .In-
terior Depariment, by the development -of
.the “wiréd Radio” lelcphono utll)Llng oX- |
isting unde)ground “carriers,” .such 4s'
trolley: wires, mine traeks, water and
.compressed air pipes, - and cables. In
‘tests, ‘which he supervised at the Pitts-
burgly experimental mine, no difflculty”
was exparienced on the & Luoln receiv-

g (Contintied on page 2)

Vera Tomnkins (ahove) is the
star in e Man Who Ato the

i Pupomack " which ‘was-recently.
broadcast from "WOR, Newark.
Marguerite . Roberta  (left),
mezzo- soprano made a'hit when
_she -sang .from . Westinghouse
Station KY'W,‘chmago Julian
Rogers (right), prima donna in
Jolin Robinson’s circus, is the
possessor .. of ' that wonderfal
voice you héard the night the
cirous “wan  broaddast  from
JWJIAX, Union Trust, Cleveland.

Broadcast Six-Day Btcycle
Race from French Capital

PARIS.—Radiola stalion as recently ]
giving’ the results of the six-day bicyele |
rdce in the Winter: Velodrome'here.. 'An
interesting stunt that ‘the famous an-
nouncer; “Radiola” avorked was to go down
into the resting pits with the micr ophone
and have- the rcsting members of the va~
rious teams talk to thé Radio’ aiidicrice.
The idea mot with great.success.
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HOSPITAL “BRCADCASTSY
ITS OWN PROGRAMS

Patients Enjoy Entértainméms That,
Without Airphones, They Would
Miss Entirely

HAMILTON, ONT. — Physicians -in
charge of the Mountain Sanatorium herc
have accepted broadeasting as a valuable
ally in their fight against tubierculosis.

Prohably in no hospital has a more com-
plete Radio receiving equipment been in-
stalled. than that which is in daily use at
thé institution here where the huildings
heusing the paticnts are scattered over
a large area. It is possible to get broad-
.east entertainment from all parts of the
United States and Canada. Even when
static is bad or when local interference
prevents good reception, Lhere is & pro-
gram, for the hospital “broadcasts” its
own to the paticnts.

By means of a microphone ar pick-up de-
vice and a sgpecial amplifying unit, ad-
aresses by physicians, and piano and
phonrograph music moay be sent over the
lines to every ‘ome of the 300 bedside
phone Sets.

Hear Local Entertainments by Wire

The patients are also permitted to par-
ticipate in the musical entertainments
held in the city of Iamilton from which
-they would ordinarily be shutoff because
of thelr illness. Churches and theaters
may be connected to the veceiving appara-
tus of the hospital by telephone lines; tht
signals are then amplified in the Radio
room and sent over the hospital eireuit
to the.listening patlents.

1f an adult patient is too fll to listen
or if he does not carc for broadcast en-’
tertainment he nced not be disturbed and

in this is the advantage of individual
head sets over the loud speaker. The
children's ward is connected by loud

speaker and there a group of fifty chil-
dren listens to’ the aftermoon and early
evening programs.
Like WGY Players Best

Every evening, for a period  of fhree
nours, beginning at 7:30 o'clock, Radio
entertainment is provided the patients.
One nlght 2 week an extra half hour of
Radio is offered the patients. - The most
popular broadcast feature, according to

ANNOUNCEMENT OF STANDARD
'RADIO FREQUENCY SIGNALS

f[‘_‘d‘r] Burcau of Standards is transmitting special sizgnals of standard 4
trequency about twice a month, These can be heard and utitized in
general east of the Mississippl river.. The special standard frequency
signals are of use to testing lahoratories, transmitting stations, operators,
and others In, standardizing wavemeters and adjusting transmitting and
reeeiving apparatus.. The transmissions on May ‘20 and June 5 will be of
special - Interest to ship-operators, those on July 7 to amateurs, and those
on June 20 to broadzasting station operators. The accuracy of the signals
is better than three-tenths of one per cent. il

All transmissions are by unmodulated contintious-wave tel aphy. A
complete frequengy -transmission includes a “general call,” a “standard
fréquency signal,” and “announcements.” - The “general call” is given at
the beginning of the eight-minute period and continues for about two min-
utes. This includes a statement of the fréquency. - ‘The “standard fre-
quency slgnal i§ a series of very long dashes with the call letters WWW
intervening. This signal continues for about four minutes. The “an-
nouncements” are on the same freguency as the “standard frequency
signal” just transmitted,” and contain a statement of the measured fre-
quency. An aunouncement of the next frequency to” be transmitted is
then given. There is then a four-minute interval while the transmitting
set is adjusted for the next frequency. i .

The schedule of standard frequency signals from the Bureau of Stand-
‘ards Js as follows:

Eastern Standard Time June & June 20 July 7
11:00 to 11:08 p. m........ 300 830 1263
y (1000) (545) (220)

13:12 to 11:20 p. M. . ..vlne 315 650 430
(952) (461) (210)

11:24 to 11:32 p. 1n..... 345 750 1500
. ¥ (869) _ (400)- (200)

11:36 to0. 11:44 p. 375 833 1600
¥ (800) (360} (187}

11:48 to 11:56 p. M. 425 940 700
g 2 (705) (318) (176)
12:00 to 12:08 a. m......y 205 500 1050 1800
: (600) (285) (1E7)

C12:12 to 12220 2. M.l 600 1150 90
. (500) (261) {158)

12:24 to 12:82 a. 667 1250 2000
. 7 (450) (240) {150)
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vote of the patients at the sanitarium, is
the Radio drama produced by the WGY
players at Sebenectady. .

As a rule the play runs very close to
16 o'clock and the patients objected to
losing the last act, as was generally the
case when the recciver was cut out at
0:20 o'clock. There is now a standing rule
at the sanitarium providing for “lights
out at 10 o'clock instead of 9:3¢ on the
evening of the WGY plavs. The extra
half hour of Radio is belicved to be as
beneficial as a half hour of sleep.

Eerie Broadcast Ghost
Puzzles Fans of Britain

Mysterious “2LO” Broa dcasts
“Westminster Abbey” Services

LONDON.—The Radio ghost, ealtliyig™it-
self 2LO, is eluding detec on Ly breadeast-
crs of two- continents and listeners in the
TUnited States. -His eerie hroadcasting has
_delighted American ears at hours when the
Jwosy rabid Radiophans in England . were
dreaming of getting Timbucto on a one-
bulb set. - .

The international incident of the broad-
" cnsting ghost began with letters from the
1'nited States claiming to have heard con-
certs from London that were never trans-
mitted, The mysterious announcer, it ap-
peared from these letters; wound up his
proceedings by requesting  listeners to
“please report an your receotion to 2LO.,
London, England.” This, the letterwriters
proceeded to do; but the British Broadcast-
ing company found that not only had the
jtems ncver been broadcast but that the
hours nanied were ungodly times in the
early morning -when 210 was closed
down, asleep and lecked up.

The most remarkable claim by the ghost-
1y announcer was that 3LO was about to
(ransmit a scrvice and anthem from West-
minster Cathedral. A listener in Texas
was much struck by the elear reception he
got and wrote to London to say how much
he apprecialed it. At the hour mentioned
the cathedral was in prot‘oumf silence and
darkness. Anather letter complimented

. "LO upon & 3:30 a. m. entertainment on
Christmas morning! =

The “2LO™ heard, it is believed, is some
American amateur broadcaster with a prac-
tical joke turn of mind.

‘Gives Talk at Milwaukee

AUILWAUKEE, WIS.—"Dielectric losses
in reception and transmission, ‘was the
subject of a tall given by IZ T. Flewelling.
before - the ATilwaukee Radio Amateurs'
club May 1. A lnrge representation was
present” to hear ‘the tall. .

“A1l the Live News of Radio”.....
Fefore They Thought of Dikes, an ‘ o
Operating-and Trouble Shooting for Owners of Standard Recelvers. .11
What’'s Wrong with Your Receiving Set, Chapter XII—DMiscellaneous Information
on Neutrodyne Keceivers, by Peter J. M. Clute. R K 1 >
An Evening at Home with thé Listener Im, a chart to
*7 your favorite stations........ . .
Advance Programs for the Week at the Larger Stations. . .
-Phirty Minute.A-B-C T.egsons for Beginners, Chapter IX—Radio’s Ca
Charaoters, by P. B, Edelman. ............. . . .
Editorials; Yndi-Gest; Condensed by Dielectric: B . . » Fa
How to Counstruct a Super-Feterodyne Recelvar, Part IIT—Assombly and Base-
Tayout, by Allen C. Forbes. ....c.0vninnns el
How to Tnstall a Radio Set in Your Automobile, Par
Circuit Diagram 5 T ) T .
Radiophony on Liess than Two Teter ‘Waves, b
drogruphy, ¥rench Dept. of BMarine.....
R.D.-123, A Three-Tube Circuit.......... o Veen e . . v
Switoh to Eliminate Dead End Liosses, Thirty Turns of Coil Cut Qut of the Circnit. 27
A Good Fortable Receiving Set for Travelers, Carry Radio with YWou on Your
Tours, by Edward T. Jones. . K - . H .
Questions and ANSWers.......... 3 " N
Diractory of Radiophone Broadcasting Stations, Part
Radioc Ilustrated, a page of pictures

Looking Ahead
Construction of a Portable Set for the Automobile is another article by H. J. Marx

giving further details of installing receiving sets in automobiles.. In the next
jssue Mr. Mark will emphasize the best typc of set to use in an automobile.

A Talking and Singing Suitcase is the title of another portable set that will be de-
scribed in the next issue by S. R, Winters. - This is some surprise.. Wait until

you see at. Al

Inductance and Capacity of Loop Type Aerials by R.- H. Langley is an especially
interesting feature of tHe next issue. This will give you all the information you
. need to figure out an aerial for your portable set.

Vacuum Tubes and How They Work is told by Paul E. Edelman néxt week. Mr.
Edelman wili describe how tubes are made and exactly what takes place inside
one when you let current flow through the Alament.

Wiring _and Opei-at’ing the Super-Heterod}ne will be the concluding article on this
subject by Allan AC. Forbes, who will give many pointers covering the wiring
and operation which can be applied to practically any type of receiving set.

Take Radio Digest with You ~ SEND IN THE BLANK TODAY

WIRED RADIO BEST

MINER LIFE SAVER

CARRIER CURRENTS MOST
| " RELIABLE, CLAIM
Surpass Pure Ether Waves in Ability to

Surmount QObstructions in Se-
vere Underground Acidents

(Continued from page 1)
ing Radio messages from a transmitting
set on a mine locomotive 100 feet below
the surface, as long as the apparatus was
near any metallic carriers. 9
Metal Carrlers Help Bange

It was demonstrated that the transmit-
ting radius of a Radio set in the average
cozl mine is only a few hundred fect when
no conductor is present, but becomes sev-
eral thousand feet when operating in
proximity to metallic carriers. Even when
broken such conductors do not completely
stop communication, as would be the ease
with the ordinary mine telephone line. Di-
‘sasters, such as fires, floods, explosions
and falls, which.mmight caunse one or more
breaks in the conductors, would not com-
pletely destroy them, and communication
with the surfaec could probably he estab-
lished, the investigator belleves,

The tnstallation of a linc-Radio tele-
phone system is simple, the Bureauw of
Mines points out, and its general adop-
tion by the industry as a means of comn-
munication 'in wmine-rescue work hilng
upon {is availability for every-day opera-
tion. This would make it part of the op-
crating system of the mine, with which
all men would become familiar, ‘and re-
move it from emergency equipment.

How System Is Installed

Mr. Jakosky says that it is only neces-
sary in installing this method to lay a
wire 25 to 50 feet long on .the ground or
streteh it atong a wall or roof, in a direc-
tion approximately parallel with the “ear-
rler,” or to'directly couple the set to such
eonductors with suitable capacities or in-
ductances. 1t could be installed much
quicker than the present svstem of mine
telephones with its cannerting wires.
apparatus itself, hoWever, is more com-
rplicated than the telephone, and iill have
a higher upkeep expense, but it may elimi-
nate the telephone and at least onc wire.
Practically any conductor, insulated suf-
ficicntly for the economic fransmission of
power or lighting cuvrent, will act efhi-
ciently as a high frequency cavrier, with-
out interfering with the power supply if
properly filtered and coupled. The tele-
phone circuit itself has been used for
superposing the high frequency current.

| net
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Eiforts to utilize Radio in mines in the
interest - of humanity have been many,
and experiments have been undertaken
in Illinois, Pennsylvania, Arvizona, Utah,
Idaho. Colorado, Michigan, Wyaeming, Ken-
tucky, New: York, and Connecticut, as
well as in England, Germany. Italy and
France.

Entombef Miners Weuld Call for Xelp

Messages trom surface Radio stalions
have been received succ fully in mines,
tunnels, and below water, which is of
considerable value, but the mcthod was
imiple. sually ‘ihe ‘procedure has
heen to take underzround receiving sets
of wvarlous degrecs .of sensitivity and
listen to broadcasts from powerful sta-
tions on the surtace. These are valuabic
and interesting experiments, but have
been one-way tests and would be prac-
tical only in sending messages to - en-
tomhed miners, as to progress of the res-

cuers or carrying directions to the untor-

tunate men. -

Transmission from within the mine in
event of accidents is of for greater im-
portance. If -a reliable means of volce
transmission to the surface. could e
placed at the disposal of the imprioned
men, they could inform rescuers’ of their
location, number, names, and Yocal.condi-
tions. No reports of satisfactory pure
Rodio transmission from within a mine
to the surface have come to the attention
of the bureau, probably because of the
impractieability of estallishing transmit-.
ting sets and antemnas in mines at aval
able points, or .carrying portable 'sets
about, '

While Quwner Is in America

French: “Ham”* Steals Cail

PARIS.—Stealing a Radia set is not un-
usual; but stealing anotlier amateur’s call
letiers does seem rather a curious thing
to'do. However, none other than the .fa-
mous T.eon Deloy received a letter the
other day from one of his confreres, as
follows: .

“Somedne has certainly been using your
call letters, and using them wvery poorly,
ico. I was in Paris a while age, and was
working with the receiving set ol a friend,
when the so-called ‘SAB" ‘proceeded to
preak up completely the transmissjon of
2LO on 363 meters.”

AL Deloy was at the time in America!

Riffel Tower is now transmitting a
Radia concert on CW, Sundays and
Wednesdays, between 9:15 p..m. and 9:56
Turopean time, on 7300 meters.
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ROYALTY TAKES T0
“MIKE” IN ENGLAND

BRITISH ETHER ACTIVITIES
BOOM WITH INTEREST

Giant 25-Kilowatt Broadcaster for Lot
don—2L O Tries Educational Ex-
periment in Teaching Music

By ¥rederick M. Delano

LONDON.—Royalty's interest in Radio
and the active plans of the British Broad-
casting company are keeping the ether
filled just now in this country.

First the King of Greece issues a mani-
festo via the microphone; next King
George, after procuring a specially de-
signed receiving set, broadcasts-  at the
opening of the Wembley Exposition; then
his uncle, Prince Arthur of Connaught
goes on the air. : .

A 25-kilowatt station for this city is
being planned by the British Broadcasting
company. The giant broadcaster is to op-
erate on 1,600 meters and will be used for
special programs when it is desired to be
heard in localities néw considered “dead
spots.”

Eduecational Experiments Under Way
- Station 2LO here recently gave a music
lesson to the younger school children as a
‘part of its plan to utilize the ether wave
for educational purposes. In addition the
University of Wales has named a com-
mission to study the possibilities of Radio
in their lecture courses. =

The commission has decided to try the
scheme out, with the help of the British
Broadcasting company stations, beginning
with a series of six lectures. These will
include such subjects as Shakespeare, his-
tory, music and biology.

Parliamentary debates even may be
broadcast here soon. The House of Com~
mons will soon have a “Drink Bill”
brought before it, the discussions of which
very likely will go on the air,

Invents Radio Moving Shadows

It is reported that an English exper-
imenter has perfected a system of send-
ing by means of Radio a sort of moving
shadow, somewhat like a motion picture.
However the device does not give the ex-
act photographic detail of the latter.

‘"The Sheffield station of the British
Broadcasting company has been re-broad-
casting the concerts from the Eiffel Tower
station. The Sheffield receiving or “pick-
up’” station is two miles away from the
broadcasting station proper, and the two
are connected by land-wire.

An unusual incident in the broadcasting
of a play through 2LO here occurred when
a bathroom scene was used. One of the
actors was obliged to splash the water in
the tub with his feet in order to give the
correct sound effects. The play’'s title
was, “The Man Who Sang in His Bath.”

Need to Use Esperanto

on Czecho-Slovak Air|

New Broadcaster Finds Universal
Better Than Native Tongue -

PRAGUER.—Esperanto is being used for
lectures in the studio of the new broad-
casting station in Czecho-Slovakia, and is
meeting with considerable approval. It is
of course more difficult for the people of
this country to broadcast internationally
than for the Freneh and English as the
Czech tongue is a hard one to speak and
is not used much outside of this country.
Esperanto begins to appear as an import-
tant factor in European Radio.

" Esperanto, however, is not always so
successful as it sounds. A well-known
professor in Poland recently broadcast a
lecture in Esperanto, but the only people
.in &1l Europe who understood him were
the Poles .themselves. He was heard in
several other countries quite clearly, but,
as those who reported it said, “He spoke
beautiful Esperanto, but it was his devil
of an accent that kept us from understand-
ing him.”

RADIO DIGEST— lllustrated

s

FRANCE TIES CAN TO
ETHER FUNNY STUFF

ARIS.—Comedy singing is once and
P for all banned before the micro-

phone of the Postes, Telegraphes
& Telephones station here. Humor may
be all very well in its place, but when
it comes to using the government sta-
tion to make fun of the government,
humor ceases to be, and the whole af-
fair assumes a very serious aspect.
Government in France is not a joking
matter!

U. S. MAY FORECAST
ETHER CONDITIONS

ASHINGTON, D. C.—Investiga-

tions by the weather bureau,

both in the United States and
abroad, into the possibilities of fore-
casts on “Radio reception conditions"”
has brought the conclusion that the
"time is not far off when the govern-
ment will be able to outline fairly ac-
curately just what Radiophans may ex-
pect each evening. Such forecasts will

be like weathur predictions.

JOCKIES FOLLOW THE PONIES

Attendants at Churchill Downs this week end may expect to see the above sight
repeated. The jockies, in this case at an eastern track, are not, however, following
the ponies, but happen to be busily engaged in absorbing the baseball gcores and a
little music as a means of relaxation before the gruelling struggle. Photo Topics Photo

GIVES 50-WATT SET
- TO CHURCH STATION

Stronger Transmitter to Replace
Outfit at WMAN

COLUMBTUS, O.—Station WMAN, First
Baptist Church, will have a brand new
broadcasting outfit in operation by the

first of October, thanks to the generosity
of W. E. Heskett, Columbus furniture
dealer.

For the past two years Dr. Daniel F.
Rittenhouse, pastor, has been broadcast-
ing his sermons twice each . Sunday
through a 10-watt transmitter, which Mr.
Heskett presented to the church. The
popularity of this set, or rather of the
broadcast sermons, prompted Mr. Heskett
to donate a 50-watt transmitter, which
will be installed late in the summer.

REMICK SUES G, E. ON

BROADCAST OF SONG

CROSLEY, VICTOR IN SUIT,
SCORNS PUBLISHER

Music Firm Seeks $250 Damages for
WGY’s Rendition of “Some-
body’s Wrong”

NEW YORK.—Somebody’s wrong. But
we won’t know who until the courts-de-
cide a test case which was started re-
cently when the General Electric Com-
pany was sued in connection with the
broadcasting of copyrighted music and
other compositions.

The complainant was Jerome H., Remick
& Co., song publishers, who claim copy-
right of a song entitled “Somebody’s
Wrong.”

Papers in the case state that the Gen-
era]l Electric company broadcast the song
from its station, WGY, at Schenectady on
the night of March 1, last, and that the
defendant threatened to continue such in-
fringement. The Remick organization
petitioned that the company be enjoined
from broadcasting the song and also be
required to pay damages of $250.

Crosley Beats Remick; Won't Use Music

The General Electric suit is believed an
echo to the recent Remick suit against
the Crosley Radio corporation of Cincin-
nati, which Remick lost. Judge Hicken-
looper of the federal district court said
in his decision that broadcasting did not
certainly constitute a ‘public” perform-
ance for profit.

Powel Crosley, Jr., president of the
Crosley Radio corporation, however an-
nounced that no copyrighted music will be
broadcast by WLW, despite the ruling
of Judge Hickenlooper. *“It is known that
the American Society of Composers, Au-
thors and Publishers brought the suit in
the name of the Remick firm and we have
no intention of playing any of the soci-
ety’s music, which would only advertise
it,” said Mr. Crosley. “We have plenty
of music supplied by the National Asso-
ciation of Broadcasters.”

An appeal from the decision of Judge
Hickenlooper in the case of Remick
against the Crosley corporation has been
filed by the plaintiff ana the case will go
to the United States Circuit Court of Ap-
peals. '

Broadcast Warnings
to Lake Ships Daily

New WJAX Service Becomes Addi-
tional Safeguard to Smaller Vessels
Without Code Operators

CLEVELAND.—Broadcasting as an aid
and additional safeguard to vessels on
the Great Lakes is shortly to be inaugu-
rated by WJAX, Union Trust station, here.
The new service has been made possible
by the co-operation of Lieut. B. F. Jen-
kins of the U. S. branch hydrographic
office of Cleveland.

Lieutenant Jenkins will furnish WJAX
daily with warnings which will be broad-
-cast immediately following the weather
reports. These warnings will cover such
items as misplaced buoys, lights and
buoys not functizning properly, changes
in characteristics of lights, recommended
drafts for rivers and harbdrs, new sound-
ings obtained, reports of shoalS m.a-8ea&
.ing obstructions such as derelicts, rafts
of logs, etc.,, submerged obstructions re-
ported, such as anchors, lost in a confined
fairway, and the like.

Although all of this information is
broadcast regularly in code by govern-
ment stations, there are many vessels on
the lakes without Radiotelegraph receiv-
ing stations manned by code-reading op-
erators, but on almost every boat, how-
ever, there is someone who has a receiv-
ing set. These sets may pick up impor-
tant voice messages and warnings broad-

cast by WJAX.

THE ANTENNA BROTHERS

Spir L. and Lew P.

Part II—It Runs in the Family
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WHITE BILL MOVING
BUT MAY NOT PASS

HOOVER TO CALL CONFER-
ENCE IF-NO NEW LAW

Important Changes ‘Made by Subcome
mittee in Regulation Bill but Won't '
Divilge—Try to Pass:

WASHINGTON, D. C.—The subcommits
teo on Radio .of the House merchant
marine commiftes has conpleted its work
on the White Radio bill and will submit
its recommendations to the full committeo
&soon.

Pending the approval of the full com-
mittee, members of the subcommittee will
not discuss what they haye done with ‘the
bill, but it is generally uhderstood.Here
that a number of important changcs have
been suggested.'

These changes -offect, for .one thing,
the matter of an appeal from the decision
of the secrctary of commerce. It is said
" that the changes also have been madé - in
the. monopely. clauses of the hill. Other
changes have also been suggested along
the lines of suggestions made to the
committee during the course of the rccent
hearings. Some of the changes suggested
will ‘make it much harder to get the bill
through Congr it is thought, and there
are some who say it will be impossiblé
to get a Radio law
during the present session
probably zdjourn in June.

Sceretary Hoover will eail another Radlo
conference if Congress does not pdss
Radio regulatory legxsla tion at the present
seasion.

The secretary, in announcing this poliey,
expressed himgelf ag very much g\atlﬁed
thh the co-operation received.

which will

Rochester Hears Voice
of Marconi in Britain

passed by Congress |

ARTISTS’ PARTY CAKE
'GIVEN STATION WTAM

Phis is the cake that Art Herske; WTAM

announcer, suggested for. the artists. It

was eightoen inohes across with a pro-

portional depth. And good? Ome of the

best! Mr. Herske was hardly able to talk

after the cake was cut—had his mouth
full the rest of the evening.

The French military . post in Tunis,
Africa, is now broadeasting on 1100 meters.

1European - Experimenters

|LONGER DA YLIGH T

RANGE PREDICTED

Find
Short Waves' Hold Promise—
Military on Nine, Meters

- PARIS.—Interest in the very short.wave
in Iurope is growing, and -two recent ex-
periments lead people to believe that short
waves will be the most practical for ama-
teurs, or at least have peculiar properties
which may prove useful. s

Two IEnglish amateur stations worked
one night on 200 meters, while a third
worked on a much shorter wave. The in-
tensity of receptlon of . the three "was
identical durlng the night; but in the day-
time the short wave station remalined as
strohg as ever, while the two 200-meter
ones became much’ weaker.

Another -case is the French mllitmy sta-
tion, OC45, transmitting on 45 meters.
This station is leard with equal clarity
either day or night.

Military Radio continues to lower the
studied wave lengths, A nine-meter wave
is the favorite one for the moment in

‘| France, a.nd has been found both effective
and simple to receive. Experimenters are

-working on.the theory of-dlrectional send-

ing recently expounded by Commandant
René Mesny of the French department of
Marine,

Amateurs Experiment with

High Altitude Reception :

LONDON.—Awmateurs in the mountain-
ous distriets of Europo arc devoting thém-
selves to the study ol reception in the
higher altitudes. Around Grenoble they
have been particularly successful, spend-
ing several nights in their little snow-cov-
ored hut, and recelving some of the Ameri-
can stations, as’ KDKA, WHN, and WOR.
A set with deteetor and one stage of audio
frequency was uged, with provision for
two stages of audio when static was not
bad.

Tines in 71 Stations in

Five Hours; Claims Record
JACKSON, MINN.—Single night receiv-
ing championghip is claimed here by Gor-
don Nasby, who lists 71 stations he tuned

|in from i to 11 p. m. one evening, recently.

Two tubes werc used.

Fan Uses-Single Tube Set and In-| 7

door Antenna

, N. Y.—Hearing the voice
of Marconi and a vand playing "“God Save
the King,” both of which were being
broadcast from the British Isles at the
opening of the Wembly exhibition re-
cently, is the claim for long dirtance re-
ception laurels made by Alexander Mar-
quis, of this eity.

Mr. Marguis, using a single tube seét of
his own design, with an indoor antenng
system, attributes his success to the un-
usual tvpe of aerial he uses.

The British government according to
reports, admits that except for isolated
cases. when snatches of speech or music
were heard, the test was a complete fall-
ure. Some 10,000,000 of the king’s sub-
jects in the British Isles heard the res-
onant nuanees of  his voice, while the
eabled message circled the globe- along
the British cable routes and was returned
to the King's temporary throne in the big
exhibition stadium in eighty seconds.

File Petitiqn"toy Have .
Monopoly Case Dropped

ROCHESTER

United Fruit Co. Claims “Trust”
Publicity Injures Business

WASHINGTON, D. C.—A petition has
been filed by the . United Fruit company
asking the Federal Trade commission to
dismiss its complaint against the firm in
connection with the alleged Radlo monop-
oly. The petition,
the formal answer has been filed wlth the
commission is out of the ordinary proced-
{ire generally adop\cd by attornevs prac-
tielng before the commission.

The petition states that the business of
the firm is belng. injured by the publicity
attending its connection with the case and
the frult company again, asserts that It
has nothing to do with any Radlo monop=
oly.

There is nothing in the pctition just
filed which is in any way vew. It seems
absolutely impossible that the Conmimission
could excuse the United Iruilt company,
from the monopoly case on the strength
of the petition just filed.

Czecko-Slovakia Goes in -
_for Broadcasts; 2 Plants

PRAGUE.—Czecko-Slovekia is going in
for the broadulsting business with a will
these days in spite of some ratheér arbi-
trary laws on Radio at tlre present time.

Thers is a large broadcast station here;
another one at Kbel, nearby (transmission
just started recently, between 6:15 and
8:15, Buropean time, on ‘1150-meter wave
length), and another two . kilowatt -stas
tion will start within six months m Strass-
nice, a-suburb of this city;

|'schooner—eleven d>grees from

coming as it docs, after |

From a little ice -bound

the North Pole—comes this
message:

“Am very thankful that Arctic Ex-
ploring Ship Bowdoin is equipped
with complete Zéenith radio apparatus,
Here at top of world, in darkness of
great Arctic night, we have already
listened to stations practically all over
United States, from Europe, and even
from far away Honolulu.. Zenith has
united the ends of the earth.”

\ - —*“MacMillan”
Again, from far-off New
Zealand comes a report of radio
reception even more Startling:

Ldng-Di;tance Radio

Liceised under Aymsirong U, S. Patent No. 1,713,149,

MacMiillan Listens to Honoluiu

and New Zealand “Tunes In” California
-,————Usmg

7

Thenew Zenith3R
Model 3R TponewZeriean:
Receiver-Amplifier combines a speci-
ally designed distortionless three-atage
amplifier with the new and different
Zenith three-circuitregenerative tuner,

Fine vernier adjustments —in
connection with the unique Zenith
g aperiodic or non-resonant ‘“selector”
primary circuit - make possible ex.
treme selectivity.

The new Zenith 3R has broken ail
records, even those set by its famous
predecessors of the Zenjth ine. Under
favorable conditions, satisfactory re-
ception. over distances of 2,000 to
3,000 miles, and over, is often accom-
plished in full volume, using any
ordinaryloud-speaker. The Model 3R

dealer. .

Zemth Radlo Co

“It may Interest you to know that the writer last evening landed
KGO, Oakland, California, between 6:45 and 7:30 P. M. Heard his
call four or five times distinctly, and jazz music. The music was
not as clear as the voice, but one could pick up the tune all right.
As San Francisco is 6,300 miles from New Plymouth, and only
one tube was used, we think this is a very fair performance.”

~(signed) H. Charles Collier.
* The sets used by Captam MacMillan and Mr. Collier
are earlier models—since improved by the addition of
a third stage of audio frequency. These new models,
described at the right, represent an achievement  in
radio.construction not duplicated in- any other set on the
market. A demonstration will convince you. I" T e e e e T S S e e ——

‘Wrrite today -fpr' full particulars and name of nearest 1|

rporatlon i

McCORMICK BUILDING, CHICAGO

Model 4

Gentlemen:

Name;-..

1 Addres

line, and huilt in a “highly finished 1nahogany cabmet

is compact, graceful in $160

The new Zenith4R “Long-Dlstsnce Receiver-
Anmplifier comprises a complete three-circuit .
regenerative recciver of the feed-back type. It employs the new
Zenith regenerative circuit in combination with an audion detector
and three-stage audio-frequency amplifier, all in one cabineét.

Because of the unique:-Zenith “selector,” unusual selectivity is
accomplished without complication-of adjustment.

The Zenith 4R%may be connected directly to any lond-speakel‘
without the usc of other amplification for full phonograph volume, '
and reception may be accomplishcd over: distances of
more than 2,000 miles....... N

> $85

ZENITH ‘RADIQ CORPORATION,
Dept.1-3 328 Snuth Michigan Avenue, Chlmgo, IHlinoia

" Please send ime iltustrated literature on Zenith Radio.

.

T -
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RADIO DIGE ST lilusirated

Alborta Bachman, Station
'WBAH, neapols, is the

young lady whose baby pleture
s woas shown last week.

WATERSON AIMS TO -
PROVE MUSIC TRUST

FORMER MEMBER OF AMER-
ICAN SOCIETY SUES IT

Claims Society Has No Radio Rights; Is
Illegal and Oversteps Authority
in Refusing Resignation

NEW YORK.—Misunderstanding of the
exael status of the suit brought against
the Ainerican Society of Cormposers,
Authors and Publishers by Waterson, Be
tn & Synder, prominent firm of music pub-
lishenr who lately’ resigned from the
American society, demands a-clearer ex-
planation of the case.

Henry Waterson, president of the Wat-
erson firm, -takes the position that the
contracts made betweén the Amerlcan
society and meinbers whereby all publie
performing rights are asslgned and trans-
ferred to the socicty, were mude Dbefore
Rad!o broadcasting was known, and there-
fore the contracts cannot. include yhat
has become known as “Radio rights.”

Mr. Waterson alms by hils suit to show
that the American society is illegally col-
lecting fees from a few Dbroadeast statlions.

Claims A.S.C.A.P. Illegal Monopoly

Mr. Waterson is also introduclng evi-
dence in his suit to show that the Ameri-
can gociety has-become an illegal monop-
‘uly, against the laws of the United States.
He asserts that when he became con-
vinced of the fact that the society was an,
illegal trust, he promptly resigned.

He sets forth that his resignation wus
not honored, the American soclety claim-
ing that it was impossible for him to
resign. -

The suit of Mr. Waterson against the
alleged music trust is Treing watehed with
interest on account of its significance in
determining the present status of the
American society. It ifs not believed that
the courts will uphold ‘the action of the
sociéty in restrainlng a meimnber from
resiguing from Its organization. -

NEW-COMPOSER LAUDS
~-RADIO FOR SONG HELP

Says Broadcasters Give Needed|

Chance to Young Writers

NEW' YORK.—Radio plugging: of songs
pays aecording to -Harold Hummer, com-
poser and publisher of “Dear Old Georgia
Mammy," a foxtrot that has beon made
50 ‘popular that the composer has found it
nevessary to put his song in the hands of
a larger publisher who is more able to
supply the demand, .

“Prevlious to Radio,” suys Mr. Hummer,
“a new song by a new writer lived about
as long as a bull in the Chicago stoekyards.
But Radio has made things for.once in
favor of the independen:i publisher with
a good song. E

“Like everything else - in -the: world,
Radio Denefits someone, and it is about
time the ‘new composer was given o
chance.” .

“I See by the Papers,”” New
Series Broadcast from WOR.

NEWARK, N. J.—“T See by the Papers”
is the title' of a new Radio series offered
by “Hollywood” BMcCosker and scheduled
to. be broadcast weekly from Stafion WOR
every Monday evening at 8:20 p. m. East-
;ern daylight saving time.

v
The young man looking over
the rear side of. thiz 1904,
late model Franklin, is none
other than the popular an-
nounger at WD — —.

Alberta Bachman, WBAH
HE folks were praying for a boy.
That’'s why the copper-tinted . hair’
director of Station WBAH is called

Alberta’ Bachinan. There were fifteen

children in the family, so even her mother

has forgotten the exact date of her birth,
but, she was the thirteenth, so Radiophans

over sixteen and under thirty have a

chance. Every man for himself.

Her birthday is February 10. That's all
we know. She's not quite flve fecet tall, has
blue eves, but best of all, she's-single. Of
German deseent, "but should have been
Irish. - Three guesses why. = :

. Her hobbles include swimming, skating,

tennis, golfing and tobogganing, but first

of all we must mention her deftness with

“Mississippi Marbles.” In fact, they were

instrumental in winning- her a contract.

A particular difficult gentleman comes into

tho case. 'I'll beat you at a game of

craps.” he said. “If 1 win, you sign the
contract,” sald Alberta. (Notice we call her
by her first name, a friend of the family’s.)"

Suffice to say, the-contract bore his John

Hancock ten minutes-later.. She beat him

‘three out:of two.

In 1918 before she became acquainted
with “Mlke” she was booking and sales
manager for the Red Path Chautauqua and
manager for the Mother Goose Lady. Now
she manages Station WBAI. dand directs
all " their - programs. _Aside from these
duties, she has very little to do. in

“Roxy’s” Catﬁpaign Puts
- Sets in Vet Hospitals

$23,000 Fund Raised Already "in
Drive Begun in Washington .

WASHINGTON.—Through the efforts of:
“Roxy”™ (8. L.) TRothafel, aided by hls
company of broadcast artists of the Cap-
itol Theater, New York City, the military
hospitals in Washington are now being
equipped with. Radio receiving apparatus
30 that wounded veterans may keep in
touch with events in. the outside world.

With the proceeds of Dbenefit perform-
ances given by the Capitol artists as a
nucleus, and in the short space of four
weeks, $23,000 has been raised for this
purpose.- The contributions have come
largely from Radiophans who -have taken
this opportunity to reeiprocate for the an-
tertainment they havo received over  the
air.

A Washington bank has been acting as
depository and the work of distribution and
installation has carried on wunder the
supervision: of 2 committee appointed by
ihe government.

S. L. Rothafel, accompanied by Edward
Bowes, managing director of the Capitol,
arrived in Washington .reeently to confer
with thbe govermmnent committee with a
view to similar installations in .the mili-
tary hospitals throughout the easfern part
of the United States. ' The fund has be-

| come known as the “Roxy Radlo Fund.”

Gets $100 Finé, 30 Days for
Imitating Dubilier Part
NEW YORK.—As a result of charges
brought and proved by the Dubilier Con-
denser and Radio Corporation, Harold
Hymans, -doing business under the firm
name of the Micadine company, pleaded
guilty to having criminally imltated a
fixed eondenser made by Dubiller. ‘Hymans
wags prosecuted under the commercial
fraud statutes of the state of New, York

A sentence of thirty days in jail or 3100_

fine was imposed by the Court. 5

This is.the first criminal aetion brought
in an effort to purge the Radlo industry
and trade of fraudulent. manufacturers
and dealers who have imitated well-known

BEFORE THEY THOUGHT OF

Thiz= chubby, plump-faced
youngster is now the serlously,
humorous director-announcer
for Station W — — —, and wayg
married just a short time ago.

Otto E. Becker, WGR
BEMEMBER the youngster last week
R who was holding the bird in his
hand? Xe had been told that a bird
in the hand is worth several in the bush,
so he immediately demanded it. That was
Otto L. Becker, born in Dansville, N. Y.
HEver heard -of Dansville?. No? Well,
it is one of those towns where the trains
slow down, whistle, then go through.
That’'s Dansville. Otto, eraving the urban
life,_ gathered his goods and chattels and
moved to Buffalo as soon as he was able
to think at all for himself. That was at
the tender age of six months. ~ A
See  that grave, judicious -expression?
Look at that expression a second time and
then listen in to WGR the next chance you
get -for those measured aecents that go
with that.facc. As an. announcer he is

measured and enunciated, that come forth
from thils station; b

That expression and those cholce ac-
cents are a result of training and expe-
rience as a salesman of stocks and bonds.

noted for the full, round. tones, carefully [

He was successful in this line of endedvor,
highly so, and then:

“He toolk up Radio!”

Radio has grown on him until it is some-
thing more than a hobby. When he isn't
announcing from WGR, he is studying the
subject.

For the sake of those who might, per-
haps, fall in love with his voice, It may
he added that he is very happtly married,
and has a son eight years old who is now
pestering him for a crystal sget Mr,
Beckér is a graduate of Cornell, was once
a sprinter, and likes tennis and. Radio:

Coney’s Luna Park Wanis
to Set Up Own Station

NEW YORX.—The management of Luna
Park, Coney Island, Is trying to oblain o
license to broadcast and Is looking for
stution equipment, The plan is to make
Radio broadcasting one of the features at
the Coney Island resort tbis sunmer.

tion "agencies.

or renewal,
Greatest colloction Radio information,

5-tube neutrodyne. Special R. D. h

In addition to these features the
current issues give you all the live
news in Radio; advance broadcast-
ing 'station programs and a correct-
and authoritative list of all hroad-
casting stations licensed. The first
and last word in Radio.

-Today is Your
Radio Day -
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: Serving as a Radio Reference Library
You receive 52 issues with your subscription and 13 issues
. in each bound volume
Bound volumes 3, 4, 5 and 8 are now ready for immediate shipment.
The supply of bound volumes 1, 2, 6 and 7 is exhausted.
‘This offer good only in United Sfates and Canada.

Fo receive a bound volume free with n year’s subscription it is necessary for your
subscription o come to us direct with full remittance price. -

Wo cannot extend this offer for subscriptions received through dealers or. subscrip-

Make your remiltance by check, money order or draft.
Your prompt action gives you one hound volume with each annual subscription, new

'A-B-C lessons for Radio beginners. 2,
Mx.lopleg( with various ' hook-ups. Recinartz long distance circuits—ultra - Reinartz.
Flewelling popular “Flivver’ circuﬂ,'k Single tube reflex circults—super-beterodyne.

ook-ups.
Valuable Question and Answer Depariment, .
Department on How to Install and Operate sets.

T 8 e s i ey oo -

Namo

N

i

3 and 4 tube reflex circuits. The famous

D S TN AN TN OO SN0 A

RADIO DIGEST, 510 N: Deaiborn St,, Chicngo
Chécl Offor Desired Y
One year's subscriptlon, and cholce of
one volume. Send Vol...... Enclose...... $5.00 R
One year's subserlption, and choico of

two, volumes, Send Vols, ... Enelose. . ., .. 7.00

Additlonal Bound. Volumes at $2.00 each
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‘SENATE MEETS AND

DEFEATS RADIO TAX|

SENATORS HEED FANS! IRE
AND CUT QUT.CLAUSE

Effort of McClean of Connecticut to
Burden Industry Meets with
Failure on Senate Floor

WASHINGTON, . D.. C.—Overwhelming
opposition of Radiophans to proposed ten
per .cent. Radio tax caused its defeat 40
to 13 in the Senate when that body voted
on the House revenue bill. The removal
of the tax, inserted jn the bill by the
Seiate finance committee, lead by .Senator
AeLean of Connecticut, was sponsored by
Senators Dill'and Howell.

It is believed that the.Senatc defeat
of the Radio tax clause will mean that
the matter-has been definitely settled.

Roceiving sets .and accessories will re-
main tax free.

The Senate vote easting out the tax
carhe as 4 reconsideration of the revenue
measure. The day previous to the defeatl
of the tax the revenue hill had been
taken up and passed without commient on
the- Radio clause.

Following the passing of the section,
however, Senator Simmons of North Caro-
lina, who handled the measure for the
Democrats on the floor, asked that the
vole be reconsidered. Senator Simmons’
request was agreed to and the second day
saw the removal of the Radio tax pro-
vision. -

The Liffel Tower is working on the
transmission of very short ‘waves, hav-
ing a series of transmissions at 115 me-
ters, others at 50 meters, and still others
et 25 meters, for which the French ama-
teurs are listening ecaretully and giving
all possible information as to quality.of
reception. ete.

Circuits Unequaled

RADIO" DIGEST = llustrated

. COMPOSERS COMPLAIN OF H.€.L.

| Famous composers: who appeared in Washington, D. C.,
tectl for the ¢

bill and seek p

casting stations pay for the music played over the Radlo,
admif

in a sad finanoial oondition. . They

thé American society had. increased enormously in the last year.

EE T el R Ry

to. fight the Dill copyright
These mmen olaim that unless the broad-
they, the composers, will be
ed; however, that their dlvidends frdin
Loft to right, Viotor

Herbert, John P. Sousa, Irving Berlin, Harry Von Tilzer and William -Jerome,

P. & A. Photo

Capitol Theater Studio”
Moves to New Quarters

Enlarged Studio to Be Used Also
by A. T. & T. for Experiments

NEW YORK.—Broadcasting activities
of the Capitol theater have grown to such
proportions that it has been found neces-
sary to discard the old studio for newer
and more spacious quarters.

Through the courtesy of RAessmore
Kendall, a portion of the directorate suite
of rootns on the second floor of the
Capitol theater building has been devoted
to this purpose and egulpped with all the

" In Range, Purity, Volume!

o0 - ok

of Erla D

Tube for Tube, the Most Powerful Ever Built

IME serves only to emphasize the superiority

wo-Reflex Circuits— tube for tube,

Megimum range, selectivity
and volume are positively
assured through Erla radio
frequency transformers. Re-
flex and cescade types, $5

Superior quality of Erla.

the most powerful circuits ever built.

An Exla circuit introduced efficient one-tubé loud
speaker reception, and ‘still stands unsurpassed.
So too, Frla two and three-tubé circuits remain
anchalléngedin range, selectivity and volume, out-
stripping four and five tubes otherwise employed.

Even in minor phases of operation, Erlasuperiority
is pronounced. Control is positively fool ‘proof,
eliminating body effects, reradiation and distor-
tion, while stability is so complete that éverystation
is heard invariably with the same dial setting.

Underlying the efficiency of these circuits, and the
mainspring of their success, are Erla radio and
audio transformers. Through synchronizing per-
fectly received radio, reflexed radio and reflexed
sudio frequency currents, they enable vacuum
tubes to, do tiiple duty, multiplying amplification
without flaw.

Equally indispensible to maximum sensitiveness-
stability and ease of operation are Erla Selecto-
former, Erla fixed crystal rectifier and Erla tested

improved faeilitics. The American Tele-
phone & Telegraph company will also use

the studio for the installation and experi-

mentation of devices for the improvement
of Lroadeasting. .

Receiver of Pope Pius XI .
Fails to Pick Up London

LONDON.—Oing to difficulty in ad-
justing the new Radio set installed for
Yope Pius XI. at the Vatican the British
Broadcasting company abandoned the plan
to have Cardinal Bourne broadeast a
message to the pope from 2LO here.

| WILDFLOWER ON AR !

HThe World's Worst Woman."

FROM STATION KYW

BROADCAST ' PERFORMANCE
DIRECT FROM STAGE

Edith - Day Plays Stellar Role While
Radiophans Listen in Through
Entire Show -

CHICAGO.—Brogdeasting ‘the entire per-
formance of a musical comedy was ac-
complished here recently from the stage §
of the Apollo theater, when “Wildflower,” ﬂ
Arthur Hammerstein's greatest suecess 2
went on the air through Station XYW,

Edith Day, "Mr. Hammerstein's radiant ik 1
voung star, porirays .tho part of Nina, a
warm hearted temperamental maid. In
Northern Itdly, caught in the throes of an
amusing love plot. She it was who created c 3
“Irene” in New York, and who won fame
dancing in “Golng Up.” 4

She has® not been trained abroad, as - Y
many of our prima donnas, nor has. she
come from a stage family. She is just a
natural American girl, the daughter of a
newspapertnan, who owes her chance to
the “tact that Al Jolson happened to be
playing in her home town, Allmneapolis,
and needed a girl in his company. Her
training and inspiration she owes to ‘Anna
leld in “Follow Me," and Mitzi in “"Pom
Pom,” and hor first popularity to the in-
stantancous success of her song and dance
hit, “Tickle Toe."

Bernard Gorcey, veteran fun inaker of
many of Mr. Hammerstein's suceesses, ap-
pears as Gaston La -Roche, and Esther
Woward, the gifted comedienne, appears as
his vampish wife, in several hits, including
Guy Rob-

ertson, endowed both as-a singer and actor,
is the lover. :

B
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~New Thrill for Fans

_

Spend Thrilling, Fascinating Hours with Sensational New

Game.

IT down at your receiving set with

a Radio Golf map before you—=—start
twisting the dial — feel your’ way
through- the ether to ueighboring or
distant stations—and with your special
radio golf-meter record your progress
as-vou go, Sotnewhere in town, or out
over the country, enthusiastic fellow-
radio-fans arc doing the same, Your
car is alert for the first faint signal of
“distance”—and in a maiter of seconds
yot're off on“the most thrilling game

.| of the century—Radio. Golf.

Radio Golf, the newest, most fascinating de-
velopment in the field of Radio,

Play with ‘Any Receiving Set.
Required. As Exciting as a Battle

No Extra Parts

Radio Golf can be played with any
receiving 'set. There are no extra:parts
to buy—no changes of any kind-to
make in your set. All youw need is full
equipment for playing, ‘including the
Radio Golf- Map preparcd exclusively
by us for this purpose, a specially de-
signed "Radio Golf Meter, Interna-
tional Broadcasting Directory, a year's.
supply of patented score cards . (for
recording daily, weekly, monthly and yearly |
scores), a table of handicaps and mplele  in-
structions for playing. All this is fn

only $1.00, Think of the fun you can ha y
ing this game, either alonc or in

makes the whole world your
radio golf course. Recently in-
first time at the
in  Washington,
C., this startling new game
created a sensation. Now every-

$250 in Prizes

. Each month
rit

the Radlo Golf
olfers five s

competition with iriends, and at
a cost ihat is a_mere triffe—anly
$1.60 for everything.

Get Into This Great
Game Now

audio transformers stande
clearly revealed in their
ability to amplify three
stoges without fAaw.

capacity condensers, meeti
ing requirements_of

radio apparatus design.

Exclusive features of Eda
sockets are now. available
in 199 as well as standard

size.- Quality and workman-

ngeompletely theexact-
reflex work, supreme test of

For complete information, ask your dealer for Exla
Bulletin No. 20; or write, giving your dealer'sname.

Electrical Research Laboratories
Dept. A. 2500 Cottage Grove Ave., Chicago

one is playing it, and petting
move thrills to the minute than
they ever had before.

With this remarkable outfit,
especially  and exelusively * de-
signed by us for playing golf by
vadio, you can log the mileage
on your set day by day, with
your ‘score card alw;
you to record évery
vou make. The game may he
played for a day, a week or a
mouth. The longer it lasts, the
more exciting it grows—and your
receiving improves daily as you
continue the game. Yive prizes
of $30 cach are awarded ecach
month to those makiug the best
single ‘daily score.

tal to a 5 tubs set) making the
hiihest single daily scoro. This
competition s open to gll. Sets
of tho same gerernl. typo and of
the samng numter of tubes avo en-
tered ab par. Comueting sels need
not he aof (he
pawer, however, as queh differences
ere covered by a table of handl-

{s your chanee nol only W
play a game thal js fairly evne-
King with exciteinent and thri
but ta win a blg money-priza a3
well. Complete Information re-
garding tha monthly contests and
Adetails of maklng entries ave seat
with each outfit, Jaka np *
mind .to go after one of ihese 50
prizes right now.

Tf you want toenjoy endless
hours of the most fascinating
game in existence—if you want
ta saake a record with yonur sel
and - show your friends what it
can, do—if you want to check uf
your receiving and improve your
funing—don't delay . a_ midute,
Qrder vouy equipnient for Radia
Golf today—right now. Send
1 (cash, check or woney order).
as the outfit arvives
start in at once. Play Radio Golf
for five days. Then, if you don't
feel it js worth many. times what
yau paid for it, simply return the
ontfit aud your money -will be
promptly refunded. y

. eal we ara_mnk
To Dealers: T2 PB 0 g
Write or Wirn now for Discaunts.

ahipunequaled. G3cand 75¢

ERLA

RADIO GOLF.- ASSOCIATION OF
b © 334

Star Bldg., Washington, D. 'C.

AMERICA
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“TURNS MEANINGLESS CODE INTO TYPE |

_ Astonished editors and engineers recently saw an
unmanned Radio typewriter clicking of nows matter at
pixty-five words a minnte with the operator sitting in
a laboratory two miles away sending the message.

. Operated on waves of from 60 to 150 meters, the deo- - = -

vice permits an soonracy of 99%; per cent in the most v t
songested centors. Lieft shows reocelving station;.-left . i

to »ight, J. G. Uzman, W. A. Bruno and W. G. H. Finch,
developers and.inventors of the system. Right ocircle
is sending station. K. & H. Photos

T

it
(Continued frpm page 1)
hundreds of ship and shore -stations and
the-day programs of five powerful broad-

casting stations, WEAF, WOR, WJZ, wWIY
and WIIN. Through all this and the great
stéel buildings, the story of the arrest of
the bobbed-haired bandit was received and
tvped, ready for setting In type.

How Invention Operates

Reception from the antenna is accom-
plished tirough three units: a conventional
Radio receiver of unusual sensitivity and
selectivity; an “interferonce ejsctor box,"”
which almost comnpletely eliminates all
undesired Radios lmpulses in the ether;
and finally the usual press typewrlier.

At the sending station, which may be of
either thie aro or tube type, transmission
iz acqompllshed by putting the message on

ard-keyboard typewriter, This ribbon with
its perforations is fed:into an automatic
Radio transmitter which sends the mes-
sage through the ether in combinations of
five dbls and spaces.

Any Radio receiver can pick up the sig-
ndls, but they are absolutely unintelligible
since they correspond to no telegraphlc
code and are seént at such terrific speed.
The sound, in a pair of headphones, closely
resembles that of a buzz saw with a very
high musical note.

Thorough Test Proves Worth

The Radio ‘experimenter will readily sea
that the secret of this device is at the point"
where electrical impulses are changed to
mechanical motion, The Finch Radio re-
lay, a delicate but extremely sensitivo de-
vice in a small brass, glass-topped caso,
aceomplishes. this change andl the appar-
atus may be speeded up even to 100 words

The new Radio typeéwriter transmission
system’ has been in daily operation for a-
vear between Tarrytown, N. Y., and Colum-~
bus Cirele, New York city, as an endurance
test, and betwcen San Francisco and Los
Angeles, 350 wmiles airline, In grilling tests
for accuracy over long distance.

Over the latter route it transinitted
75,000 words, with one-half of one per
cent of erro: The average transmission
speed was sixty-five words a minute,

New Broadcasting Station

Opens at Valparaiso, Ind.
VALPARAISO, IND.— The -broadcast
station owned and operated by the Im-
manuel Lutheran Church here, was opened
for services May 4 with an organ recltal.
The station has 500 watts output and
broadcasts on 278 meters,

RADIO BOOTLEGGERS
WORRY GERMAN COPS

Many Fans Busy Trying to Evade’
Tax on Sets

BERLIN.—~Germany is having her trials
with another kind of bootlegging from
that of the United States—Radio being
the attempted “prohibition” here. Radio
is not actually prohibited, but the govern-
ment is trying te colleet a tax on all re-
ceiving sets and to forbid those who do
not pay from listening In.

Unfortunately for the government, there
are as miany clever anmateur constructors
as there are in other countries, so the po-
lice have their hands full.

a perforatcd tape punched out on asstand- | & minute. B

| TVha(lRfﬂiE

TANGENT WHEEL VERNIER

BROUND

The low loss Condenser designed by
Flewelling is the utmost in skillful con-
struction and scientific design. Built to
last, to stand more than ordinaryabuse

it is extra rugged;itis as near electricai
and mechanical perfection as human
ingenuisty czin make it. Supplied
in .0005 mfd. capacity. }
Price.o.ooveanenan $7.00

This Flewélling low loss Tuner is more ;
than an ordinary piece pf tuningappa-
ratus; it is designed. and’ constructed

with the same painstaking care as

other Buell Parti. It isguilt to produce
satisfactory results and ren-~ .
dertheacme ofservice.Price $8.00
Short direct terminals; contacts of the
improved “side-wiping” design are the
secret of the Flewelling Socket. This e

under Armssrong U.S.
Pas. No., 1,113,149

TSISIIeOeeS

—for
“Hair’s breadth”
. "I;b,(ddl_ﬁshnenb

S S S,

oA Device found only. |
on GREBE Receivers

HE man who has once operated
L aGrebeReceiver reaches instinct-
- ively for the Tangent Wheel Ver-
niers on every other receiver he
thereafter tunes. '

This and other details of Grebe

“The accomplishmens of.
great things consists in do-
ing small things well.”

. —Confucius

socket is surprising inits performance. “Perfection of dusailis a big Craffsmﬂﬂshlp are fully covered by : 5 e
The positive contacls assure perma- = . factocin the succas of e patents granted and pending. In- .
nent connections and eliminationof so % spect these details at your dealer’s
called “tube noises” that many-times % toda )
. are ‘the result -of a faulty - Y- .

socket. Price . . .. ...

.00 | | ‘

MANUFACTURING COMPANY | - ,
' A. H. GresBt & Co,, Inc.

2977 €ottage Grove Ave. | |
Richmond Hill, N.Y. . ¥

RUELL

CHICAGO Py
TUNERS  SOCKETS

CONDENSERS
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POET ANNE OF W)
BROADCAST PIONEER

FIRST RADIO VERSIFIER IS
€LAIM OF DETROITER

Detroit News Writer, Anne Campbell,
Wins  Fame in Less Than
Two Years

DETROIT.—The original Radio poet -is
Anne Campbell, of this city, who in less
than two years has achieved. a national
reputation as a newspaper poet as. well
as for ber splendid broadeast readings. -

Miss Campbell, like many poets who have
written so touchingly of .the
things of life, was born in the country,
her ‘birthplace being a little farmhouse in
Mich.,, about seventy miles from
Detroit;. She attended a xcountry school
and later went to the high school at Yale,
the county scat of St. Clair county.

From her earliest schooldays, A\'Iiss
Campbell exhibited a geiius for fashion-
ing verses and as she grew, she kept con-
stantly at it, her remarkable talent de=
veloping with the passing years. After
her parents moved to Detroit, she' 'took

every advantage the large city offered to.
-study verse forms and poetry, living con-|

stantly with her task.
Breaks First into Farm Papers

Her efforts to have her earlier poems
published met with the indiffcrent success
that invariably follows the unknown.au-
thor,. but finally some of the farm papers
in "'the middle west, appreciating the au-
thority witk which her farm ballads were
written, began to publish them, and soon
she had a steady market for them.

Twop years ago her work was called to
the attention of George E. Milter, editor
of the Detroit News, who at once sent for
the poet and cngaged her to write a poem
a day for his paper. 'Tne wide circulation
of the News brought her work to the at-
tention of .other big city dailies and now
Miss Camphell’s charming verses are syn-
dicated and printed in many. cities in the
United States and not a few in Canada.

Puts Hexr Works on WWJ

Early in her carcer on the Detroit News,
Miss Campbell sensed the immense possi-
bilities of Radio, and the Necws, the first
newspaper in this country to ecstablish a
broadcasting ‘station, gladly accepted her
offer to broadcust her poems. For almost

homely-

'CLAIMS TO BE FIRST
AIRPHONE RHYMSTER

Anne Campbell, Detroit News poet,. has

been broadcasting her wares for over two
years from WWJ. 1

two vears, Miss Cnmpb‘é_]l's readings of her

own poems have been one of the distinctive

features of Statlon WWJ, the News broad-

castinig station.

She reads every Friday evening, always
from her own poems. Through this-me-
dlum, she has built up a tremendous au-
dience all over the country. She possesses
to a marked degree the power to read her
‘tender lyrics of home and .children and
farm life, and in her liome city sheé is ¢on~
stantly in demand at public gatherings, in
churches and at schools. !

In private life. Miss Campball i§ Mrs.
George W. Stark, wife of the dramatic
cfiftor of the Detroit News, and. she is the
proud mother of three children. N

Great care should be exercised. to. see
that the A and B battery leads make firm
contact. A iesistance in these.leads will

KGO PUTS AIRWAVE
COLLEGE ON ETHER

RADIQ CLASSES 'IN MUSIC,
SPANISH, FARMING .

Cakland, Cal., Station Puts Specialists
in'. Charge té6 Spread: i |
: Education :

OAKLAND, CALIF. — Mountains and
deserts of the great West need no longer
be; barriers to anyone sceking an "educn-
tion, for the-Radio college is now a reality.
On Monday nights. at 8 o'clock Pacific
time, thousands tune in on KGO, the Gen-
lera] RElectric Company station here, and
Teceive instruction In “agriculture, lan-
‘guage, music, eeonomics and literature.

A course in Spanish by Prof. Oscar
Galeno, is so organized that listeners may
send XGO stamped envelopes and receive
in.return leaflets which will aid them in
taking' instruction. q

Prof. F. L. Griffin, head of the depart-
ment of agriculture, University of Cali-
fornia, conducts the course in agriculture.
Among the speakers to be heard arc R.
L. Adams, “The Cost of Producing Milk,”
and C. L.  Roadhouse, “Relation of Dairy-
ing to Agriculture and Human Welfare."

Teach Music, Economics, Literature

Music ‘is taught by Alice Bumbaugh,
instructor of musical . history and har-
mony at Mills College, Oakland, assisted
by Carl Anderson. Domonstrations-dur-
ing the lectures will be given by Kath-
erine Urner of the Mills College faculty.

The course in economics will inciude
speakers from the faculty of 'the Univer-
sity of California, and visiting experts
on various economic subjects, undel th
direction of Edna Kelly Barker. S

‘Wilda Wilson Church has prepared the
course in literature, assisted by Dr. Au-
relia Rhinehardt, President of 3Iills Col-
lege. Joseph H. Jackson, literary editot
of the Sunset magazine, and Frederick
O'Brien, author of South Sea tales, will
contribute talks.

Secretary Hoover vs. Inter
City Case, Continued Later
WASHINGTON, D. C.—The TUnited

States Supreme Court has continued until
the October term the argument in docket

often cause an audlo squeal.

244 which is the case: of Secretary of Com-
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Zukor Listens in from

His Private Rail Car

Movie Party Evades Monotony ‘of
‘ Train by Radio

NEW YORK:—Aboard the private car
“Boston,” speeding on its way to the an-
nual Motion Picture Convention in Frisco,
was-a party that did not experience the
monotony of long rall travel.: Adolph
Zukor, of the Famous Players-Fasky Film
Corporation, Is dean of the delegates from
New York. Their private car was equipped
with a super-heterodyne receiver which,

dccording to telegraphic reports filed at’

the various cities on the .route, furnished
musie and entertainment continuously
after the party left New York City.

The latest advices received from the
party state that while the -train. was in
the vielnity of Syracuse, eleven stations
were received in one night.. Philadelphia,
New York and Chicngo were points heard,
and an entire church service was partici-
pated in from Station WCX, 'Detroit.

Two Firms Cla_sh in Court
» Battle Over Neutrodyne

NEW YORK.—Simultaneous court ac-
tion has been started by the Freed-Eisc-
mann Radlo corporation and the Hazeltine
Rescarch eorporation against each other.
The former charges that attorneys Pennie
Davis, Marvin and Edmonds, who repre-
sented both parties when a neutrodyne li-
cense was secured,-had a financial interest
In the Hazeltine corporation and fraudu-
lently advised them against their best in-
terests, The Hazeltine corporation seeks
to abrogate the license agreement made
with Freed-Eisemann, claiming the latter
company had repudiated the agreement in
various ways, among which was the omis-
sion in two or three advertisements of the
word Neutrodyne.

merce Hoover against the Inter City Radio
company: The case was appealed  from
the court of appcals of the District of
Ceolumbia. The case will come up at the
October torm of the court for argument
but it ‘is understcod that the firm has
since gone out of business.

' If adjusting the filaments of an ampli-
fier does not stop it from howling, try

attaehing a wire from the negative ter- .

minal of the A ‘battery to the ground post
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RADIO NEW TEACHER

CLAIM OF EDUCATOR,

RANKS WITH NEWSPAPERS
AS INSTITUTION

Predicts’, That ~Airphone’s Educational
Paossibilities Have Scarcely Begun *
to be Developed

CINCINNNATIL-—James C. Boykin, one
of the recognized leading educators of the
country, hails Radio as a new.and powarful
force in the cause of education, ranking it
with the school, library and newspaper in
the group of most potent educational
agencies.

b “aAs the fourth of this important com-
! bination of factors in education,” Mr. Boy-

HAY, NOW OF WLS, TOOTS HELLO.

-| first continental

" | ineer,

WLS ADOPTS TRAIN
'WHISTLE FOR CALL

GEORGE HAY IS ENGINEER
OF “UNLIMITED”

Sears Roebuck Station Hires Visiting
Announcer from WMC as
New - Boss

CHICAGO.—WLS Unlimited took. its
trip over its wireless
tmck recently, when George D. Hay, en-
blew one. long toot .of the loco-
motive whistle and called out “WLS, the
“air-first stop,. Bangor, BMaine.” There was
no grinding of the brakes or puffing of the
engino- as the WLS Unlimited pulled out
only the echo of a whistle dying, in the

kin says, “Radio promises to tale its place, | B it
and it appears-to be.fast fulfilling - -that. Y oty e fha . oW . Ui, - aji-
proinise. Thus far we have seen only the ’

beginning. Tho prediction that within a
few yeavs at most practically every Ameri-
can home wilt have some form of Radlo
recetver is reasonable and it iIs certain to
transpire. The . educational . pos
of Radio have not been more than sug-

gested and have scarcely begun to be de--

veloped. It is apparent, however, that it

not only occupies a place of lts own but

that It alds and supplements all other edu-
cational agencies.”

Eduncates as it Entertains

Citing the fact that six years is about

- the total education that the average

American receives in the schools, the rest

_being attained from various sourees in

' the activities of life, Dr. Boykin deelares

the effect of Radlo Is incalculable value. to.

the masses. “In its ordinary use so far,” Ite
said, “its educational effect is comparable
to that of the newspaper.

“Thoso who listenr in do so, as a general
.rule; for the entertainment they get out of
it and not becauso they wish or expect to
be educated that way. Willingly or un-
willingly, however, -there is education in
Radio for even the most frivolous. Tbe
mevé faet that ‘they are receiving mental
stimulation from an outside source means
mneh in itself.  Music, news items, talks
-and éven jokes to a gerater or less degreo
stimulate the mind to activity and broaden
the vision of thé listener beyond his nar-
row sphere.”

Qver thirteen hundred \daily and weekly,
newspapers carry Radio programs.

iblllties

George Hay, famons

ly of WG,

is cam.mercia.l .&ppenl,

dropped in recently for a visit
“huskpuckin,

1

at WLS, the Sears Roebick Agrioultural. foumia.tlun
sta.tlon in Ghlcngo, but deoided to make his visit permanent.
y” at WLS as new directing announcer. He

‘Here he is-with hi
has sent the WMC hqsk—

puockiny baok to : and has

laced it with a locom,otive whistle.

One Farm in Evefy 17
in Ohio Has Airphones

7,500 Rural Homes in State of Ohio
Equipped with Radio

COLUMBUS, 0.—One out of every sev-
enteen .farms in Ohlo is equipped 'with
Radio, according to an estimate by C. J.
Woest, state-federal crop statistician, with
headquarters in  Columbus,

This means that about six per cent., or
7,600 farms, have recelving sets of some
description. Thé noonday program from
WBAV is espectally popular with_ the
farmers, judging by the numecrous letters
and cards recelved on these daily pro-
grams, At noon each.day, WBAV broad-
casts plano music, news bullgtms, mar-

-| standpoint -is strictly American.

ket reports and the weather forecast.
farmers are- most. “touchy” about the
weather forecast and upon oceasions when
the announcer négleets this item, the pro-

tests. that flond the mail indicate that he

has committed a grave crime.

Paris--Adds Fifth Plant,

PARIS.—Arothér broadcast station has
opened here, which, from the construction
A well-
known ‘American company erected the’ sta-
tion for .the newspaper "Petit Parisien.”

+This’ station” will soén be .on’ the air in

competition with the four stations dlready.
in operation.

which is totally American built, the first

The*|

Built on American Plan:

This makes the sccond broadcast stition

J} nouncer of the Sears Roebuck Agncultm al

Broadcasting Station, who came here with

‘[ his steamboat whistle for a week as visit-

ing announcer. from Station WMC, Mem-
phis- Commercial Appeal,

.co-partner, the Huskpuekiny, back 'to
Dixie. “The river boat whistle belongs to
Memphis and .the South, even if T .am its
originator,” Hay said.
Hay Wants More Speed

_“Anyhow, 1 want something with a lit-
tle: more speed than a river boat. WLS
has so many :calls for special information
and -songs- and musical numbers from
every part of America that a river boat
couldn't make"all .the stops.”

The locomotive. whistle Hay, ordered

made - is over two feet long and a. foot

wide and. is protected by 'a avooden caso
of red cherry. It's an exact duplicate .of
the steamboat whistle.in appearance. But
they have different vocal accomplishments,
WLS Unlimited will make its continental
‘trip twice ‘e:‘mh day, noon and evening.
The- whistle is the starting and . closing
signal,. with a.long toot for every. smuon
There may bé a little rough-riding’ for, a
day .or two until Hay -gets used to be-
ing an engineer instead of a river ‘boat
pilot.

Two hundred and fifty thousand.persous
are connected with the Radio industry in
the United States, .

It is estiinated that
‘American - concerns manufacture

thrée thousand
Radio

being . that of. the Postes et Telegraphes:

-supplies of various-sorts.

 BRISTOL

X, Paunh Pendlnu

SINGLE CONTROL
RADIO RECEIVER

Usmg Grimes Inverse Duplex System

Most Simple to Operate

but decided to .
;| make his vislt-a permanent one, sent lis

The. ‘set_for those who ‘want rosults with little
effort.” Anyone in the family can quickly learn
to operate it because technicalities and guesswork
are eliminated—One Corlrol Dial does it all.

Does Not Interfere With Your Neighbor

Ol.her closo by reception is not disturbed when ‘you

tuno.in with this non-reradiating Receiving Set. It

gives 'you a_ comfortable sensation of freedom to ba .
able to.changs from gne station to anbther know-:
-ing that you wili - 'ml mter(ere wnh your neigh-

-bor’s . recelving.

i 7. Choice of Aerlal or Loop

Where- condlUuns make it difficlt to instai} an out-

side’ aerial, as’incongested ‘sections of citles, Foud—
results ‘¢an ! usually, be' had by using inside Loop. " 1
In fact, the directional. feature of the Loop ohcn §
brings in stations ‘hot pos.’uhle with a stationary

aerial,

Mounted In solid mahogany . case wxlh ‘walnut

finish, the Bristol Single Control Radio Receiver is

handsome. in: appearance. The price is. $190.00.".
Bulletin AY-3013 describmg this set will be mmh:d

on request.

o  The Howard 5-Tubel"Ne1itr0d'yne'
' Coast to Coast Range

. “Beautiful black 'Walnut cabinet with special designed Howard
- Neutroformers, Neutrodones, special sockets and rheostats.

The Howard Neutrodyne brings'the wonders of radio into
your: home and allows you to distinctly receive the famous
_ broadcasting statlons of ‘the world: .

er.'e Today for Descriptive Folder of This
Remarkable Set

BRISTOL

TRADE MARK

AUDIOPHONE

0. U, 8. PAT. OFPIGE

Loud Speék'er

This {s. known. everywbere as thc Loud Speaker
with the quality tone. Not only is the. tne
natural and without mechanical distortion, but is
“sufficiently big-in”volume to be easily heard in.a
Jarge room.: or all through the house. Comes to:
yeu ready to use—no auxiliary batteries are re-
quire

Howard Mig. Co. is one of the few manufacturers licensed
under. Hazeltine patents to sell Neutrodyne recelvers.

HOWARD MANUFACTURING. COMPANY
4246 NOBRTI WESTEBN AVENUE
CHICAGO

Made in three models:

& u d by
B R 2 £

ko, . ﬁ Audiophone Senior. .. .Price, $30.00 |- i
| o E“TRO Audiophone Junior, .. ... .Price, 22.50
& Baby. Audiophone-......... .Price, 12.50 F

A2 Py

"gw‘““ Other Patants mmng"‘“’%g

THE BRISTOL COMPANY, Waterbury, Conn.
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COPYRIGHT REVISION

BILLS ENTER HOUSE'

CLOSELY PARALLEL DILL'S
NOW BEFORE SENATE

Futyre Hearings Planned for Later Date
with Representatives from
Both Sides Present

WASHINGTON, D. C.—Hearings of
copyright law revision bills have been oc-
cupying the attentjon of the House com-
mittee on patents during the past week.
Most of the points brought out have fol-
lowed closely those introduced at the hear-
ings of the Dill copyright law amendment
©ill some weeks ago.

The two, bills introduced in the House

. of - Representatives .closely parallel . the
Dill bill of the Senate, and are sponsored
by Represeritatives Johnson of Washing-
ton and Newton of Minnesota.

Taking ‘“public performance for profit”
out of the scope of the copyright law was
the purpose of all bills heard. before the
committee. The House bills, however, are
not limited in applylng to Radio alone,
but cover music played at motion picture
theaters, legitimate theaters, dance.halls
and hotels.
¥Houge Committee Not Entirely Neutral

Further hearings were planned for a
later'date.. At the later hearings it was
planned to have the American Socfety of
Composers, Authors and Publishers and
the National Association of Broadcasters
present their arguments and rebuttals.

It is to be noted that sitting on the
House committee on patents is Congress-
man Bloom of New.York eity, a former
music publisher. It is reported that. he
is an open advoeate of thae American -so-
ciety and did his best to ask heckling
questions and prevent the hearing from
proceeding in ‘an orderly manner.

The Dill bill, in the Senate, at the time

of writing had not been reported out of
committee, but Senator Dill expressed him-
solf as eonfident that it could be reported
out' soon, and in all probabllity passed
by the Sanate.

Arts Society in Italy Now
Forms Radio Fans” Club

MILAN.—The Italian society- “Amict
del’Arte” has constituted a new branch of
its activities, the “Radio Club Lombardo”
with headquarters here and with sections
in ‘other cities and towns of Lombardy.

The society's activity is serfously lim-
ited by the fact that while a person or an
organization may purchase o receiver, up
to the present it is impossible to .obtain
the government's sanction to use it. ,Tho
scopa of the new club will be more edu-
cational than otherwise until the Italian
government announces its Radio policy.

| WOMAN IS SCIENTIST

| Radio corporation.

RADIO DIGEST— Husirated T i ®

AND RADIO GRADUATE.

The distinotion. of being the omly womzan
Radio engineer in the world belongs, it is
gald, to Mrs. Baw. M. M’nnzer, the Ia.ﬂ.y
presented above as :oan in heti 1

'PAY NO MONEY

Just Pay The Postman

12.50 CABINET FREE

Special Ten Day Offer with Each Ser

On . account of this special offer you must pay the express

BxZSxB, Mnllugnny, Walout, Oak, with Plano Hinges

[ _ALL LICENSED PARTS |

‘N? HEN you get this magnificent looking set wired and hooked up, vou will be able to hear all
stations without interference. parts are same as illustrated in Radio Dlgcst, Feb. 2nd.
Panel is mahogany with beautiful mahogany dials—a set fitted for the most exclusive horue.

She is algo .an electro-ehemigt n.mi is u.t
present engaged in researoh work for a
Int. Photo

WTAS Raises $10,000

for Widows of Firemen
ELGIN, JLL—WTAS's recent campaign
to raise funds for the widows and orphans
of tbe firemen killed at Curran' hall, Chi-
cago, is expected to net a fund of §10,000,
according to figures given out by Charles
E. Erbstein, owner of the station located
here.
Thousands -of. dollars’ “worth of Radio
apparatus was donated by manufacturers,
jobhers and dealers of Chicago.

No. 19 of a Ser!es Featuring ELpenencas of “ALL AMERICAN"

Ugersa

formers “and were surprised at
the volume and clearness.
“At first we

“All-Americans Are Best Regardless of Price”
3% “E. P of United Electric' & Wireless Ceo., Hagerstown, Md.

_— bunIt a set using All-| ‘demonstrate’
Aumerican audio frequency trans- | and it sure sells them!

All-Americans —

“We have tried all the trans-
formers that are worth trying

thought it might be
the set, so we re-
moved the - All-
Americans and put
in another make of
. transformer that is
supposed to be so
wonderful and sells
for §7

“But we can say Eng“v )O&r\i fl’;x:::l:;-ms,
they gave far from. best—and save mouey!
equal the results i

btained with' the | An-ansertean Audio Frequenc Special Offer
A Aot o € | A 36 FERY | g Sore A

-Americans, ORI The nesttn me plification diagrem-clroulsr
. “"We keep this set | cessity to pay more. Bl o B Pesled
in om' store to stamps to cover metling,

and find that, to
say the least, All-
_Americans are as
good as the best.”

Why pay more
for less? Why ex-
periment? Hun-
dreds of thousands
aof fans have had
similar experiences!

Audio and Radio
Frequency:
Power . Amplifying
(input and output)

All the better-dealera sell the “ALL-AMERICAN™

RAULAND MFG. €O., 2640 Coyne St, CHICAGO
PIONEERS IN THE INDUSTRY

“"AMPLIFYING TRANSFORMERS
Largest Selling Transformers in the World

More: than 700,000

_in use
Stawdard on the
better sets

ICAN

T Hnsotats . omn Howrd **% BLUE PRINT FREE
S Neutroformers, 2 Neutrodons . 2501 2

3 I, oo T in - EASY TO WIRE

2 .006 Condenesrs . 40

I Grid Leak with Condenser, Walnart.
& Bockets, Kellogg™s ...
2 Transformers, All-Aerican
9 Readem Binding Pusts.
1 8x26 Mahogamy Panel,
4 Bezals
3 Dials, Mahagany,
1 Basohoord .......
24 ft. Square Bus Wire.
24 ft. Spaghettt

-85
5.00
8.50 ’ B
-85
.64 e
.80 3
4.5¢ —
.50

SEE BELOW

For Ten Days, Cablnet....l........ e

12.50 ;
7219 Mounted on Panel and Basebcax_’_d_
3RHEOSTATS 2 250H! 2 TRANSFORMERS
||60H|‘1, HovARD | [ ALL AMERICAN l J 4 BEZELS 1 3 NEUTROFORIERS f
1POTENTIOMETER, 1GRID LEAK AND .3 DIALS 1 8'x26’% 3/16"
1850 OMMS, FEDERAL CONDENSER. WALNART MAIggg&li\; a : MAROGANY PANEL
" -
/
! &)
3 JACKS. 9 READEM 5 SOCKETS = i
CARTER BINDING. POSTS ] KELLOGS 1 [ 2 NEUTRODONS: ’

[ 2 oos-tiFD. . & |24 FT.seacETIRg 24 FT.5QUARE |
|| FIXED CONDENSERS ! TUBING. TINNED BUS WIRE . BASE BOARD

17 X2s™) s

Panel not meunted or drilled, only $45.50 with $12.50 Cabinet and blueprints FREE.

[COMPLETE WITH ALL EQUIPMENT]

IN ADDITION TO ABOVE PARTS

5 Tubos ooniiiinii...., 23,00 2 22% Valt B BatterieS........eiiieinerienn. $ 6.00
3 IIO Amncrc Starage BMNW 18.n¢ - : -
1 DeLuxe Homecharger. 18.00 $86.00
} Headset ............ 12.00 Laud Speaker .......,... PETTTRTIT e enaee 12.50
t Compiete Aerinl Eﬂu I50

45 B Baf

Written Money Back Guarantee wzth Each Set
Special Sale on Webster Condensers, Fine-for Super-Heterody‘ne

Varlahln Condéncer, 0005 me As 23 plate; sz 98 Varlahle candzmqr

(s )
. $5.50.  Whilo they last—Barpain at. Hist. $6.00.  Bip h
.We ara responsible folks, money chaerfully refunded within ten days if you are not satisfied

AlL 07ders Mailed Fromptly. Send Check or Monoy Order.’
Every- No Stamps Accepted. We
thing Qualify Merchandzse af Low Prices Personally
in Radio. E l R d 'Guarantee
wae vs | iconomical Radio House | Gt
; 4600 . LINCOL'N AVENUE, CHXCAGO

‘* - ._'L._L L

g8

-

o
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OPERATING AND TROUBLE SHOOTING

A BATTERY.—Any good six:volt stor-

For the Owner of a| "
'Nightingale Four-Tube

Receiver

PERATING and Trouble
Shooting™ is a Radio Digest
feature whose purpose is to study
the late models of various standard .
receiving sets and to show the
newly initiated broadcast listener,
who has.purchased such a sct, how
:he can operate it to get the best
there is ‘in it and how he can over-
come minor difficulties which may
be causing some trouble. On peges
[t and 12 thia week the Nightin-
gale Four-Tube Receiver is de-
scribed. Radiophans with other-
sets will also find these articles
worth reading, particularly fhe
notes on trouble finding. ’

good 5 to §-volt tube; a soft tube may
be used as o detector, and a hard tube
asg an amplifier.

AERIAL.—An aerial of a single 20 to 22
gauge: . enameled copper wire, with a
straight length of from 75 to 85 feet and
having an elevation of at least 30 feet

! Tnm set Is adapted for use wlth any

age battery may be used, but should never
be permitted to discharge below 50 per
cent of.its capacity. Dry batteries may-be
used where all tubes used consume not
over 1 ampere. However, their use in any
4-tube set has not proven to be very eco-
nomical,

B BATTERY.—Either storage or dry
cells may be used, using only the voltage
recommended hy the tube makers.

Phone Connections

When connecting phone or loud speaker,
and you wish to use: Aerial, connect aerial
wire to post AR, ¢ Tubes: Connect
terminals to binding posts marked PH and
2 AT. 3 Tubes: Connect terminals to

Tubes: Connect terminals to hinding
posts marked plus B DET. and DET.
Conuect the megative side of the B Bart-
tery to the positive pole of the A Battery

A minus B. Connect the negative side of

Connect the pius side of the B battery to
the post marked plus 13 on the set. Con-
nect a flexible eord having a battery spring
clamp or snap on one end to the post on the
get marked plus B Det. Connect the
ground wire to the post marked GR.

Place tubes in sockets pressing down
firmly and turning clockwise until locked
into place. Turn on rheostat and all tubes
must burn. . Connect the battery clamp
hat is wired to the instrument post marked
plus B DET, .to 18-volt stud or terminal
of the B Battery.

Cperation

Place the set with the tubes away from
and the knobs nearest you as shown in the
illustration. When the set is so placed:
The farther right tube is the Radio fre-
quency amplifier, the nearer right tube is

from the ground, is recommended. (If

the detector, the nearer left tube is the

located over trees or on roofs of buildings,
aerial should clear at least 15 feet.) The
lead-in . should We simply an extension of
the aerial wire (to aveid joints) and.
wherever possible, clear all obsfructions
and drop directly to the point of entrance . . .
to building in which set is located, passing | flexible cord can be well soldered, in order
through a minimum number of insulators|ie facilitate handling, and should be as
to the set, short or direct as possible to the ground,

GROUND.—Number 6 wire should be| which should be located 'in permanent
used, running to nenr the sct where o | moisture, if obtainable. Many installa-

first stage of audio frequency amplifica-
tion, the farther .left tube is the second
stage of audio frequency amplification.
The dial Number 2 controls the wave
N length reccived. =

Move the right rheostat Number 2 lever
z up until the tubes become noigy, and -then
tions worls well where the ground wire Is | lower slightly. (The left lever Number 3
soldered to gas or water pipes {(water | controls the Radio frequency tube, and
pipes prelerred) and the soidered joint | the.right lever controls the detector and
made as near the entry of the pipe into | audio amplification tubes.) Throw -the
the basement foundation wall as possible. (Continued on page 12)

WA VE LENGTH LIMITATIONS

Are now conquered and it matters not whether you
receive at 50 meters or 50,000 meters. Al you need
is the proper inductance and that means using

THE LOW LOSS
GENERAL INSTRUMENT CORPORATION

GROUNDED ROTOR CONDENSER

LOW EOSS GENERAL INSTRUMENT GROUND_ED ROTOR CONDENSERS
- Have Practically No-Dielectric Losses and Hence You Get

37% MORE DISTANCE AND VOLUME
THAN WITH THE AVERAGE VARIABLE CONDENSER

CHARLES SR]:,BROFF operator and owner of station
2 BHY writes, “You can use-my name in.your- advertise~
ments so that other amateurs may profit by my experience
with your LOW LOSS GROUNDED ROTOR:CON-
DENSER. There is no other condenser to equal yours and
1 can houestly say that niy statian is entirely free from any
condenser losses since using your GROUNDED ROTOR
CONDENSER

“Amateurs can call me any night between 11 p. nu and
1 a. m. on 180 metexs—three operators always on watch.”

Minimum Max
Type 46X 11.Plate 5 MMFD. 00025 MFD
Type 46A 13 Plate 6§ MMFD. ,0003 MFD
Type 46D 2i Plate 9 MMFD. .0005 MFD
Type 46F 43 Plate 15 MMFD. 001 : MFD.

: AT YOUR DEALER -
Otherwise send purchase price dlrect to us and you will be supplxed

- GENERAL INSTRUMENT CORP.

5450
4.5
5.00
5.50

Federal
- ANNOUNCES

Its Latest Achlevement n the
Field.of Radlo-—-—

The “No. 102 Specxaf”\t@@al
Receiving Set will be demonstratét~_
to radio enthusiasts beginning
May first. :

If you do not know the name
of the Federal Dealer in your
locality, write immediately to

FEDERAL TELEPHONE AND TELEGRAPH CO:
BUFFALO, N. Y.

' StandardRMEO Products

Lookfor thxs sign

Boston New York Philadelphia Chicago Pittsburgh
San Francisco ‘Bridgeburg, Canada - London, England

: 423 Broome Sreet _
@. e, N NEW YORK CITY ~ : @

bLinding posts marked PH and 1 AF. 2 ’

and connect this to the post marlked plus.

the A Battery to the post marked A on set.
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OPERATION, TROUBLES
(Continued from.page 11)

left rheostat lever Number 3 up to the top,
slowly rotate the tuner dial Number 1
until the wave causes the Radio frequency
tuhe ‘to oscillate, emitting ‘a  whi tling
sound. Lower this lever until the whistle
‘ceases and the imusic comes in, usually
slight adjustments are ‘necéssary—both
-with the tuner dial and the hand levers,
to perfect the receplion. i

The operator should record.the dial po-

sitions for the various stations,
heing enabled to twrn at will to the sta-
lion desired, provided the batteries or
aerjal bave not been changed.
. +Too imuch battery {(rheostat too high)
aon the Radio amplifier will cause this tube
to spill (beecome paralyzed), and this is
easily corrected by lowering. the rheostat
lever and theén raising jt again, but not so
high as to. cause this tube to repeat the
spill.. In selecting new hard tubes, (ry
each one of the three in the Radio fre-
‘quency socket, as this tube should be 'the
“most scusitive In.the set.

“Various stations arc tuned in by slowly
turning the tuner dial. The plus B de-
tector battery clamp may be shifted up or
down on the B battery terminals until the
best lones are received, 18 to 18 volls

s usually being best. It is also necessary
to movo the rheestat knob In ‘order to se-
cure the best volume and tone.

A little experimenting will soon indicata
the best combination.for local conditions.
Do not burn tubes brighter than is neces-
sary for goud reception, they will Inst
longer. This set is capnile of producing

. results-equal to or better than any set on
the market today. Poor operation. is
usvally caused hy some defect outside of
the set. Noises arc usually duc to defect-
ive or discharged hatteries, a poor ground,
or poor wire connections. Secrape all wires
till bright where connections are made.

Cautlon

Be sure tubes are removed from set
untfl all wires are connccted.. Place one
tube in sect and turn on rheostat to make
sure you haven't misplaced B battery
wires. This will save the rest of the tubes.

\ Coil Mounting -

Herewith Is a coil mounting that is
free from. capacity effects, easier to handle
than the old style, and furthermore the
nositions of the coils may bLe read and
the readings preserved for further wuse
when the desired station is wanted again.

The construetion of this mounting is
qulte simple, as may be seen in the illus-

therehy,,

tration. Two . openings are .cut in’ the
panel -as shown, one for the coll mounting
to extend. through -and .the other for the
cdge of the dial. Three small ‘brass or
‘other non-magnetic metal  supports are
cut and mounted on  the panel as shown,
These are bent in the form of a right
angle. A -special coil mounting will prob-
ably have to be made as the ordinary ones
are ‘somewhat short. This may be made

out of formica, hard rubber, wood .or other.

msulating material. A holé is drilled in
one end to admit -the shaft, which is none
other than a threaded-brass rod. This
shaft is. fastened securely to. the coll

‘suppoa-r’/rl

SIDE VIEW

FRONT VIEW

mounting with two or more nuts.- On the
lower end of the shaft is mounted a dial
as shown, so its edge will extend through
the opening iu the panel. This dial may
be one of the small 2-inch kind. Theso
may be bought cheaply, and they are quite
easily drilled. As is.seen the hole for the
shaft- is drilled comnpletely through the
dial. A small pointer is fixed on'the front
of the panel so0 a reading may be taken
of the position of the coils with each sta-
tion. Two of 'these mountings will be

required for a three honeycomb coil set.— |

Evermont Fisel, Lebanon Junction, Ky.

Diaphragms Are Delicate
The caps on telephone receivers should
not be unscrewed unless. jt is absolutely
necessary. If this must be done to tighten
the conncetions, ete., be careful not to
bend or dent {he diaphragm-in any way.

“What awhale of a difference
just afew cents makel”

—all the difference
“between just ah ordinary cigarette
and —
blend in cigarétte history.

.

FATIMA, thé most skillful

cuit. - Profusely illustrated and fully ex-

‘Hyatt -Verrill

-Price, 75 cents.

: ‘\Review‘ of 'B’66k§

Amateur ‘Radio- Call Book. We have a
few coples of this valuable book of the
fourth editlon. It contains a list of ama-
teurs, special amateurs, .technical and
training stations. Tells how to construct
a Reinartz tuner, detector and amplifier.
A two-color map comes with it. Original
cost, $1." While they last, 50 cents.

‘The Armstrong Super-Rogenerative Cir-
cuit. By George J. LEltz, Jv.,, B. E. Thig
is a De Luxe edition of this famous cir-

plained. Price, $1.00.

Experimental Wireless Statioms. By P.
B. Edelman. S!mple divections are given
in this book for making Radio equipment
for the f{ransmission of messages over
long distances. Price, 33.

Vacuum™nbe Receivers. By O, I". Hes-
lar. © A book that télls "how to make a
simple’set. How to make the cabinet. It
includes a 27 by 36-inch lavout blueprint.
Price, 75 cents. s

How to Retail Radio. A new book tell-
ing of tested plans and methods and
policies for the dealer in Radio.” Financ-
ing, localion, store equipment and arrange-
ment. Price, $2. . g

Home Radio—How to Make It.

Fifty-two pages.

By A.
This book is particularly
adapted” for the amateur who desires to
know how .to make Radlophones. Twelve
full pago- 1llustrations: and diagrams.

Radéio for the Amateur. By A. H. Packer
and R. R. Haugh. The underlylng prin-
ciples of Radio thoroughly explained in
slmple language and understandable illus-
trations. - This book will teach you how

to construct and operate a receiving set
successfully., Price, $1.50, .

SHAMROG

]
TUNED RADIO' FREQUENCY KI®
e

Ca be mediv oy Teaed
SRS
Aompuemize ¢ mosivanrs . a3

o

“37 distant stations
heard in one night”

F ANYTHING is good, I sure
- believe in praising it—and X
can’t begin to praise your Sham-
rock Xit enough. I threw out a-
high-priced regenerative. set be-
cause -of poor selectivity. , . .
“I am enclosing original list taken
Thursday, February 28, 1924. = At
all times at least two Chicago sta-
tions were on.
“The month_of February I veccived 517
stations -outside_Chicago.. Of course, 1hese
are mot all differcnt—but adding up the
nights’ totals. So far in March (17 days)

”

have recoived 390 stations... ..
A few of the stations
tuned in.
WOR, Newark; WSB, Allanta; WEAP,
Ft. Worth; CKCK, Regima, KHJ,

Can.;
Los Angeles; KGW, Portland; WKAQ,
San Juan, P. R.

The above is only one of hundreds of let-

ters that we have received- pralsing the

wonderful efficiency of the'Shamrock Kit.

Inspect this kit at your dealer’s today. If

he hasn’t it in steck, send us the coupon
low.

Kit, list price $20
SHAMROCE MANUFACTURING CO.
Dept. 27, Market St. Newark,

S FOR SELECTIVE TuNlNG)K
SHAMROCK MFG. CO,

Dept. 27, Market St., Newark, N. J.

Gentlemen: Please send me detailed informa-
tion on lhe Shamrock Kit. .

Name.

Address ..
Dealer’s Nomo

‘Ellery W. Stone..

More .

Hlements of Radio Communication, By

nected, complete, accurate and up-to-date
discussion of every phase of Radio teleg-
raphy and Radiotelephony. - Written In
simple language. The subject is presented
from the physical rather than from the
mathematical standpoint, avoiding the use
of higher mathematics. Price, $2.50.
Ydeas for the Radio Experimenter’s
Laboratory. By M. B. Sleeper. This book
tells in & s!mple way the how and why of
Radio apparatus.. Comprehensive data arc
given on such necessary laboratory instiru-
ments as the oscillator, wavemeter, direc-
tlon finder, Radio compass, vacuum tube,

characteristic measuring set and detailed

advice given on the winding of varfous
kinds of standard inductance coils. Price,
75 cents.

The hook depariment of the Radio Di-
gest is propared to send yom any of the
books on Radio published, Whetheor listed
in our Book Review or not. Net us know
what book you want, send us your check
and we will see that the hoolk is madled to
you. Postage stamups in payment for
hooks not accepted. Send money order or
check. Radio Book Depariment, Radio

Digest, 510 N. Dearborn ., Chicago, 1L

For You

. !
m .
HE amazing expansion of Radio

Thas opened up hundreds of won-
derful new positions on land and
sea. Big salaries, fascinating, easy
work, short hours, and a wonderful
future are offered to ambitious mien
who get into- Radio now.

Take advantage of these wonderful oppor-
tunities to step into o big paying, position in
this -great new field. Radio offers you an
opportunity to travel and see the werld, with
all expenses paid, and a finc salary besides.
Or you can stay at home and work up to a
position paying up to $10,000 a year. One 6f
our recent graduates secured a position one
week after graduating, paying a safary of
$300 per month. Hundreds of others report
equal, success.

Easy to Leamn
Radio at Home

Fhmdreds of men are already ecarninz handsome
Incomes in this wonder selence. If you want to get
Into a_profession where opportunitiea ate unlimited
T;\.k{: nl'(.’l(]ln your carcor—become a Certlfied Radie-
rictam,

Thousands of Cortlfied Radio-tricians are wanted
to destgn Radlo scts; to make new Radio tmprove-
ments: "o manufactire Radio equipment and to
install it; to maintain and onorato great broadeast
Ing statfons and home Radio sols: to repair and soll
Radio apparatus; (0 o lnto busiuess for themselves:
to aporate aboard ship and at land slatlons, :

You can easily and euickly auallfy in your sparo
timo at home through the help of the Natlanal
Radio Institute, first school to teach radio sucress-
fully by mail, established 1914. No previous expe-
Flenen nr trainlng needed. Prominent Radlo experts
will help yon. FRE w course—circuits and
parts for building latest recelving set alse, three
Instruments aro loaned to siudents, making tho work
thoroughiy practlcal. ha same plan thet has al-;
ready halped hundreds of our gracduates to real suc-
cess and real. money in Radio Ja open to you.

Send for BIG BOOK

No other fleld today offers such great opporiu- -
nllies as Racfo. Take your choice of tho many won-
derful openings: everywhere. Preparo now to siep
into the interesting and best paid profe:
today. Read about the anportunities. apen now—the
dlarent Kinds of work—the salaries paid, ite
today for the 32-page book that talls how Awmsriea’s
first_and bireest Radio sehool can teach you to ho-
rome 3 Certified Radlo-triclan in your sparo tiwe.
Mail rhe eoupon or write a letler NOW.

National Radio Institute
 Dept. SSEA
Washington, D. C.

National Radio Institute, Dept. 55EA"
’ Washington, D. €.

Without obligation semd mc your hock, "Rlch:
Rewards in Tadio,” which tells all about the oppor-:
tunities In Radio, how spare time Study st home
will dunlify me quickly as a Certllled Radlo-trician
s0 I ean get one of these spicndld positions, and how,
your Employment Service helps meé lo secure a big

pay job.  (Please writo plainly.)

Name. . . Age. .
Shcvt OCCIQJ)(IIFD)D.T....x..f
Ctty. ! & o Starc....‘...

A’ splendid, well“con='

T
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What’s Wrong. with Your Recewmg Set?

Chapter XII—Miscéllaneous Information on Neutrodyne Recewers
By Peter J. M. Clute

with neuntrodyne circuit receivers, as

with thosa of any other type, the effl-
ciency of operation is not only dependeunt
upon the skill of the operator, but largely
upon the quality of the apparatus and
the care and accuracy exercised in eon-
struction. In the assembly and wiring of
the receiver, the Radiophan is given an
opportunity to display fine workmauship,
neatness in appearance and carefulness iu
judgmeént. It is especlally important that
the Radio frequency equipment be sepa-
rated from the audio freguency apparatus,
and all connecting wires from clreuits of
different frequenecies should be well apart
tfo prevent reaction and interaction be-
tween them and to reduce inductive inter-
ference between leads to a minimum.

In tuning neutrodyne receivers, the pro-
grams from the various broadcasting
stations. will not be picked up by means
of tlhie familiar beat notes and whistles,
such s gharacterize regenerative circult
operation. Instead, as the neutroformer
dials are moved slowly from one division
to another, the various stations will come
through, faintly at first and then with
greater intensity and clarity, as all ad-
justments. are wade for a particular sta-
tion. It is especially advisable to make
@ vecord or log of the three neutroformer
dial settings at which broadcasting sta-
tions are heard, so that later any particu-
lar station may be' tuned in by merely
setting the dials on the points previcusly
obtained. This is, of course, contingent
upon the condition that the station desired
is *“on the air” at the time, It is this
niethod of ‘*graphical selectivity” - which
has popularized the neutrodyne circuit.

Antenna System

When considering the question of n suit-
able antenna systemn, it should be stated
at the outset that for best all-around re-
sults it is recommended that an outdoor
single-wire antenna from $0 to 100 feet
long and from 20 to 30 feet high be pro-
With this
tvpe of anteuna, it is possible to secure
maximum signal strength without resort-
ing to very sharp tuning. Sharpness of
tuning is much greater when employing
short indpor antenna than when using an
outdoor antenna system.

Wiile the neutrodyne clrcuit receiver
will at times bring in local broadcasting
stations with fairly good intensity ~and
clarity, without eitber antenna ov ground
couneetions, such operation is not at all
consistent and it is not recommended to
use the receiver in this way. Where -d
regular outdoor aerial cannot be used, the
next best substitute ls an I[ndoor antenna
of about the same length, whieh should
produce fairly good results

Althongh the neutrodyne circnit is.par-
ticularly adapted for operation with the
nsual antenna and ground system, some
listeners in, either through . necessity or
for expevimental purposes, desire to em-

IT HAS previously been pointed out that

ploy a so-called loop antenna. While the
latter, ‘'on account of its size, can'only
intercept an exceedingly small' amount of
energy, many Radiophans report good re-
sults, although such good fortune cannot,
obviously, be consistently guaranteed.
When a loop is used, the most comnion
method is to connect both ends of the loop
to the antenna and ground binding posts
on the receiver, shunting ov paralleling the
loop with a variable condenser.. To com-
plete the ¢ircnit arrangement, a lead should
be run from the ground biuding post on
the receiver to a suitable ground. The
best inside ground conncction is obtained
by securely attuching a wire to the cold
\\ntm pipes.. Inasmuch as a good ground
essential for hest operation, it js ad-
visable to carefully clean the joint before
soldering the ground wire to the pipe
Acid soldering flux should not be used for
this purpose because {t will cause corro-
sion and result in a poor connection.

At Last!

CHARGES BOTH

“A” ax‘d ‘lB”
-at 3 to 5 Amperes
STORAGE BATTERIES

FULLY GUARANTEED

DEPT. 4

ACME ENGINEERING CO.

A Real SILENT-Super
BATTERY
CHARGER
AtaPrlce EveryFan Can Afford -

ONLY

$10-50

AT YOUR DEALER'S

or Postpaid on Receipt of Price.
The “Acme” Battery Charger con-
tains no bulbs, no glass, no contacts,
no moving parts. It never needs ad-
justment, .is ‘fool-proof, silent and
practically indestructible. Charges
both “A” and “B” Batteries prop-
erly without’ over-heating or over-
charging. "Stops charging automat-
jcally when your battery reaches
full strength. Simple and efficient—
absolutely the last word in battery
. charging.

LOUISVILLE, KY.

Connecting Batteries

In connecting the filament and the plate
batteries, standard practice may be fol-
lowed in most instanecs. - The value and
source of A battery potentlal depends en-
tirely upon the kind of vacuum tubes em-
ployed. If ordinary tubes:are used, it will
be necessary to use a storage battery for
the purpose. The polarity of the storage
battery ls plainly marked on the terminal
posts. If dry. cell tubes are used, the
number of cells to be used depends upon
the tube. It must be borne in.mind in
making connections, that the carbon rod
in the center of auy dry cell is positive
and the outer zinc covering is negative,

The B or plate battery connections
should be so arranged as to give the
detector tube plate a potentiul of between

16% and 221% volts, and the amplifier
tubes g potential up to 90 volts on the
plate. - The extra B battery voltage taps
between 16% and- 223 volts permit ad-
justment of the dsteetor plate voltage to
give best results. LEach tube will be found
to have one particular voltage at which it
will Tunction best, and any change in thjs
voltage, in cither direction, results in a
loss of sensitiveness. The taps on B bat-
teries are provided to aid in the careful
adjustment of plate potential. The .am-
plifier B battery voltage may be simi-
larly varied so as to give sufficient vol\\me
with no signal distortion.

In order to secure the 1nost economical
results possible from the B batteries, it is
advisable to note the following sugges-
tlons:

Use the lowest B battery potenna! and”’

the fewest tubes that will give the desired
results, Unless operating a loud speaker,
45 volts on the plates of the amplifier
tubes will be sufficient in most instances.
A higher potential will,
duce louder signals, but this will greatly

| increase the flow of current from the B
‘| battery and oonsequently its life will be

shortened.

Operate the vacuum tubes at the low-
est fllament temperature that will produce
good results. The current flowing froin
the B battery will increase as the filament
brilliancy increases. A triple economy in
tube and battery 1life will result from
burning the filament as low as practicable.

Turn the filament rheostats off as soon
as the program is over. Remember that
B battery current is flowing as long as the
filaments ave 1lit, whether or not signals
are being received. Turning off the fila-
ments when the set is not in use not only
saves the tubes but the A and B batteries
‘as well,

Vacumm Tubes Reguired

In providing vacuuri tubes for the neu-
trodyne circuit receiver, it is recommmended
tbat wherever possible either the UV-201
or C-301 or, preferably, the UV-201A -or
C-301A amplifiet tubes be used in combi~
nation with a UV-200 or a C-300 detector
tube. While neutrodyne receivers will op-
erate falrly well using any of the dry cell
types of wvacuum tubes, such as the UV-
199, C-299, WD-11 or WD-12, it should not
be expected that the strength of signal
will he nearly as great as with the regular
types of tubes, tnasmuch -as the current
which the dry cell tubes are capable of
handling is considerably less. The main
advantage in using dry cell tubes iies in
their exceedingly low fllament current con-
sumption. While adapters may be used
in the regular standard sockets to aceom-

modate the dry cell tube bases in an cmer-

gency, this practice.is not gencrally rec-
(Continued on page 24)

using receivers and but one tube.

ing-announcement.
played were

Dispatch, Dec. 2

~207 Chicago St._

2-L.O, LONDON, ENGLAND
 ON ONE-TUBE

~Another Record for the ’\\\

ELGIN SUPER- REINARTZ

Tuesday, November 27, during the test period between 9 and 9:30 P. M,,
Rev. E. A. Cole in the residence of J. A. Mciver, of Roodhouue, Iil., while
operating a set made of materials and in accordance with the hookup fur-
nished by the ELGIN RADIO SUPPLY CO., tuned in 2-LO, London,; England,
Later anothér tube was lighted and the
loud speaker used, so that four people could hear the program and conclud- -
Theé numbers, time, and the order in which they were

Officially Confirmed

by the St, Louis Post Dispatch in conjunction with the National Association
‘of Broadcasters, who had charge of the tests.
,-1923.) ‘This same hookup has been advertised extensively
as-the one which brings in stations 2000 miles overland on a loud speaker.
and one tube; and this has been demonstrated so often as to need no repetition.

Send a two-cent stamp for circular giving one, two, and three tube hookup,
and price list of parts for this remarkable circuit.

ELGIN RADIO SUPPLY co.

(See page 34, St. Louis Post

Address-the

ELGIN lLL

undoubtedly, pro- -

s



14 RADIO D IG E‘ST = Iltustrated May 17, '152/,.
MIRAGE-LOST SHIP
LOCATED BY RADIO

LARGE ENGLISH TUBE

AN EVENING AT HOME WITH THE. LISTENER IN . ‘
' PLACED ON DISPLAY

(SEE INSTRUCTIONS FOR USE BELOW)

- Btation and City | pfet. Moudsy | Tuesday |Wednesday| Thursday | Friday | Saturdsy | Sunday Captain Call Al c
| — — 3 = ain La. 1
CFCN, Calgary Alla. 440 | ilent |12:30- 1:30|  Gilont | Silent | Bilent |[11:00- 1:00| -Sifent P vals on Alrwave Lompass
CKAC, Montreal, Que. .. .. | 436'| Silent. | §:00-10:30 Silent | 6:00-10:30| Silent | 8:00-10:30 3:3€ to Find His Way Through
CKCD, Vancouver, B: C. 410-|10:30-11:30|10:30- 10:30-13:30{10:30-11:3010:30-11:30 . R Tllusi .
CKY, Winnipeg, il f Bilent - [ 8:15-10:00| §:156-10:00 on
CYB; Mexico.Ci Silent | 7:30~ 9:30| _Silent U
CYL, Mexico City,Mex Sileut - | Silent | 8:30-10 SYDNEY, N.. 8.—When approaching
- P B B G105 X0 3 o8 Sydney, Nova Scotia, recently, Captain
KFAE, Pulimaz 10:30-11:30| Silent |10:30-11:3 - e e P
KEAF, Denver, Colo Silent | 8:30- 9:00| 9:00 Bauge of the Hospital Ship St. Joan of
KFOA,Sesttle; - & - i i 10:30-11:30 :30-11:3 Arc, was confronted by a mirage which
. KFI, Los Angeles, Cali ) |12:00- L: K :00( B:45- 2:00; 8:45~ 245 2 distorted the shore lines so they could not
KENF, Shenandoah, Is.. ... :30-8:30| 7:30- 9:00| :30- be recognized. Calling his Radio compass
EGO, Oaklavd, Calif. g Izglol-e“ltﬁ %‘(;f into service, he took Dbearings from North
& i i Sydney, Magdalen Island and Canse, with
10:00-12 :00- 3 =,
8:30- 1:0€ :30- the result that he succeeded.in locating
0:00-12:01 00- his position. ¥
10:00- 1:00 Siler Endeavoring to find the proper point at
i g:%-‘gztfl‘ %_ _whicl?. to land in a fog, Captain Bauge and
7:00- 200 00- a pative fisherman who was on board, were
6:25- 7:4 7:05- 7:40 greatly confused by a imirage which
5 0 7:30-10:0¢ 5)8:’“7" changed the appearance of the eoast.
- H, Minn. Minn. . 700~ 7:3 L E They knew they were not in front of
WBAP, Fort Werth, T 0 7:30-10:45 7:30-10:45 Scarati, for a steep cliff could be seen he-
&g ;’ gg“g‘l}l?’o 244 Silent G,S'le"" ’ ﬁg& giso hind the lighthouse, ohviously not the .
WBT, Charlotts, N, 360 5:30- 9:30 5: 5:30- 6:30) gontle sloping hill of the Nova Scotia
WBZ, Springfield, Ma: 83 9:00| 6: 6:00-12:00/ shore, five miles’ distant from the light-
" WCAE, Pittsburgh, 46; - 7:30] §: 6:30- 7:30 house. i .
e tgﬂ“&g]ﬁeﬁﬁ - 588 S“;HE;W g-§3“§°ao ; Standing by temporarily until the sun
orthfield, :30- : 5 Sidi p
WCAP, Washington, D, C.. | 46 Eilent 6:40- 7:00 g Gaxpw: ouf.. CHE SEipper. back. e BlWINDE,
WCBD, Zioe, 11l . . .| 8456 Silent :15|  Silent: i which plotted with his Radio bearings,
W.CYX, Dotroit, Mich .| 617 7:30-11:00| 7 200 7:30- 9:00 & intersected in 2 triangle of error of less
gD F, Kaneas City, Mo... g&‘i ;: 5 igg 8: gg ggg—_}‘gg ll:‘% 138 than three miles on a side. He was euast-
. WDAR, Biadiaptis, B | 398 | 530- 0:15| 5:30- 6:30 i30| 5:30- 9:10| 5:30- 630 o s S, SR R
WEAF, New York, N. Y... | 402 [ 5:30- 8:00] 5:30- 8:00 00| 5:30- 8:00 9:00| 5:20- afivehged o 168 Demitdl piage " T d
WE'AY’. Houston, Texas.. .. [ 360 | g: 00| 6:00- 7:00 00| 8:00-10:09] 10:00 | 8:00-1 compass proved correct, he stated, despite
WFAA, D;dlss,’fox... 476 | 8:30- 9:30( §:30-12:00, :30/ §:30- 9:30) 12:00 6:00-1 the “evidence” of thelr eyes.
i s ) 0
& O, ilent. | 5:30- 8: £ i b The largest and most powerful English . .
e (i iy | ) g e 2 b et i 03 || SRS, S BRLPSTTRRE | these masnots of the phane win be much
we 'Smhen:‘éudy N ¥, | 380 | g:45- 0:00| g:45-9:00| - 00 9:301 g:30- thia country recently. The tmbe, held by | Stronger and also the diaphragm. Re-
WHA, Madi i6.......| 360 | 7:a0- 8:30| ~ Silent e | nt, i Mrs. H, Lesser, is a five-kilowatt tube, and | move these from the motor or generator _
AA | 484 | s :00- 9:30) 9t 00 . was gent to the Radio department of the |and wipe off the magnets ond diaphragm, -
5" 400 7230_ 900 ¥ navy for test and research work. The |then replace the diaphragm and cap.—
z" ‘Bilent .| tube is valued at $1,5600 and was brought to | gohert C. F Eordley, Verdun, Canada.
4 :'d 7:00-10:001 7. the United States by special messenger. i L 4 .
WHEK, Cleveland, 0. . 4 5:00 2 . L T T TR T
w:N. N:;EY;\rk,N.'Y. 5:30-10:00) Pope Pius XI has installed and uses a
WHO, Des Moines, Ia ilent ator, then place the diaphragm on the next | receiving set in the Vatican in Rome.
WIP, Philadelphiz, Pa 1:00| 5. field pole to it with the current flowing
?Vﬂg';ir&:{miz%e?% [ ;’fgg through theso field poles, In a short tima
WIAX, Cleveland, 0. 30
WIJY, New York, N. Y 00| -
k THE FAMOUS
ARG 4 COAST-TO-COAST ok
B , East Lansing, \3 REFLEX CIRCULY
WLAG, Minn.-St. Paul :00 N

WEAK, Bellows ¥
WLS, Chicago, It
WLW, Cincinnati,

- RECEPTION
—and Beyond—.

WMC, Memphis,Ten
WNAC, Boston, Mass, ¥
WOAJ, 8an Antonio, Texas.
WOAW, Omahs, Neb'., ...
WOC, Daveaport, fa.
WO0O, Philadelphic, Pa.
‘W0Q, Kansas City, Mo.
WOR, Newark, N. J.

WOS, Jefferson City, M.
WRC, Washington, D. C...
WRM, Urbana, J,...00 0
WSAI, Cincionsti, O,
WSE, Atlanta, Ga...
WSY, Birmingham , A

00|

a
o

(i O .

\

| WTAM, Cleveland, O. 380 | 5:00~ 6:00] _ B
WTAS, Elgin, Il 286 | 8:15-12:00| 8:15-12:00| B:15.12: : :
. WTAY, 24 Silent. | 7:15- 9:15( 7:15- 9:15 5| 7:15- 9:. Silent g
WWJ, Detroit Mich. 517 | 7:30- 8:30] 7:30- 8:30| 7:30- 8:30 6:00- 7:30| 6:30- 7:30 h

Inatructions. for Use~—A# the hours above ere given in Central Standard Time.. If your
clty uses Eastern Time, add one hour to cach of the periods. stated; if your city uses Aoun-
tain Time, subtract one hour; if your city uscs Pacific Time, sublract two hours. If in
addition, your city uses daylight soving time, add onc hour 1o this result. This table
includes only the evening broadeasts, and, on Runday, the late afternoon progrant.

DOUBLE ADJUSTABILE |
CRYSTAL DETECTOR '
Thellorlds Best

Jor crysial or veflex sets
This crystal detector
mahes iwo tubes do
the work of four!
FRE ’ Send for Fresh-

e man Building
Plan of N. Y. Times Reflex
—gives panel layout, circuit
and parts required. Operates
Loud Speaker . on two tubes!

FRESHMAN 8 o 3
Double Ad- ’
justable Crys $ : g

‘phones, due to poor magnets or loss of
nxgnetism give very poor results after
continued use. A .good Way to':charge
these phone magnets is as follows: Re-
move the cap and diaphragm of the phone

R d . ﬂ“ V ‘
1 may be able to belp -some other fan with| and place the remaining part on the field

“The Voice of the Nation”
idew of mine. - Many headsets and single| pole of a direct current motor or gener-
et e 2 NO LOOPS - . - NO AERIAL

ITH the RADIODYNE you can

select broadcast programs from all
parts of the country. Honolulu- and
London have often been picked up by
operators in the central states iwithout
interference from necarby stations.

Recharging - Phone Magnets

Belng an interested rveader of Radi
Digest and having secured a lars
of valuable information from

The Radiodyne is ready for operation by
simply grounding to a water pipe or radi-
ator; and throwing a few feet of wirc on
the floor. Uses any standard tubes—
dry cell or- storage battery. Extremely
selective. Simple to operate—Only two
controls—you can tunc in on any pro-
‘gram you wish—any wave length from-
200 to 700 meters.

:‘“Véry Much 'Bet-'ter‘ Than Your
Advertising Claimed”

EE

These words from & user’s letter are just a

sample of nation-wide favor. Wherever ' For-use in apartmeats, boats. automo-
your favorite circuit calls for a variometer, biles, railroad trains, ctc, the RADIO-| ia) Detector for
Coto Compact Moulded Variometer with DYNE is enjoyable where other receiv-| panel or base -
the honeycomb wound stator coils is your ing sets would not be practical. use, complete’
) ; first choice. Also.available for portable Price 5150 00 ;11 L:n crygSu\L q -
: f i : reshma a, - ;
A sets because of small size. I 3 3 Frest Nol:\-Metgﬁfo HO‘;‘-:mg 500
I your d“l:rd falls you, write us, glving

_his name ai address and st of

parts yau need.

C0TO-COIL CO.

Cota

Write for illustrated folder
" which describes the RADIQ-
DYNE in’detail. Ewvery radio
“faw will be interested in this
new type (antennaless) receiv-

No more searching for the sensitive
gpot. merely turn the knob as you
would a diall

At your dealer's; or send purchase
price to be supplied postpaid,

Range
200 to
600 Meters

! 87 Willard Ave., Providence, R. 1. hewo I * ;
i BRANGH OFFIGES: Los Angales, 329 Union Lot .
4 Bldg.  Minnéapolls, Goo. F. Darilng. 705 Plymouth ! e as Fres"'man Inc
%, Athnta, © kinson, Atlauta Trust Co. B . . g o
] Be Gume S MG Vel Western Coil & Electrical Co. tol Gonodenser $Poducts
: . 312 -5th St Racine, Wisconsin

106 Seventh Ave., N. Y. C.

Y /772 d i
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- A - Fall QunruLl\)D.D }2'15 105 4a,kBB{‘lram 1. ﬁoodmmh
. . . -11:15, Shepiro Berastein Muslo Co.;
X Marjoris Munde 15
Tuesday, May 13 | [N Headliners of the Week s Ui, B om0,
E T VERYONE knows ‘“The Potters” full of pep and worth tuning in ou. lm A - "
1 CKAC, Montreal, Gan. (Eastern, 425).°7:00 p, m., Kid- and, no doubt, enjoyed the Buro- Jriday night WDAW will give a Radio e
dles” lﬁKnlca in 1\!lumh {}llillr&m”ht 7330, Rle\_ﬂ;l;bu _pean tour with them lust. year. J.  Review, This is a farewell meeting for
1 teor Ly\"‘wlfs':ll'\ﬂnm)m? Lumbers, Watig Etar Dominion P, McEvoy, their-creator, will inferview  (he “Merry Old Chief," Leo Pitupatrick. Gl and. Sullivan opera.
H Liner 'Megan Orchestra; 10 oseph C. bmlth himself over the microphone of WAAM: He leaves WDADP for the footlights. A students Philadelplia Normal School, direction Tahv
! c,i"\}“ W, m”‘“ ufé“.‘ 3,’;."“;58“ s“, B Bl ok Tuesday. Florene: McBeth, whose voice, novel program will be produced by WGYX L. Woldman; cast includes Gruw vade MeBlweek,
cort, Nason & Misch i H C;\mp'm'y i a which is ldeally suited to broadeastiug, - tomight, called an cevening of minstrelsy, ;‘cmmmf{u“ﬁm}},ué"“;.L,Hch{‘\"m,:,m)dff,r\ “”Mf,‘,‘i,‘,’,‘(}“";‘
KDKA, E. Pittsburgh, Pa. (Eastorn, 506), 11315 a. . eharmed the Radio audiences around past and present. Starting with David | Newmax sud l'ulm Dulndex n
: Orrnn mc‘xlrl)llxuxlxlvm\(ﬁc"giu‘n “(."};I;) h3t ; Db&“ﬂ;”ii(he Chicago during the winter will sing over in the Court of Suul it will cud wlth D:’l;}[‘? 8],“1" X;n ] i i 243
' i T URiogRDTp. o WSAL It you have never heard ber, do. moderu mlnstrels. WIAX Clovetand. ”’“}EE;;,,}; %é‘l}l)""Pmﬂ.M“ i
{ '1m\)u1m\v" I'rot, Puuhul mmt, uut miss this opportunity. Radioplhans who want to hear some of hy Cleremncl \u\‘ cader; 7:30 p. m., Bedtime kl
4 g ol e (ihl?l]:ll] o Those who have been following with  the “hig men” of the land, shonld tune’ UDG‘ J"X'x‘l"“”“ e L My il e W W,
George Thomas, 'mnux Ph'il Thnxnxm lm one interest the controversy between the U. in for WFI, DPhiladelphin on Seturday, mu, Jnuf);sx 0(;)6 ™ Lx.‘nL "¢
K?l""“’i cu};\ 0] Cam aler |I;r. mk: 460 r & and Canada will ¢ertainky tunc in for  when the banquet of the Awerican Aecad- 2 \ nd Concirt Or i
n gl‘,'fc,“‘"%;,ff;” of (‘ L g M ) WLAG Wedncsday and hear V. L. Hard-  emy of Political- Scicnce will be broad- . '.“"‘?lf”m C\‘
sador-dMax_ IMscher's Loumuu 1 ing, former governor ol Iow discusy cast, Choruls, ot twenty
UDU "0 Gxaminer  Coneert; - 10:00-11:00,  Don “Great Lakes—Deep Waterways,” Sport Sunday evenlng WLW promises to en- . Huae Dudig
|<FKx H.mlnqs, Nob. (Central, 341). ncbmudms\s fans wlil chouse ihe same Station for fertain you with the musiec of the West- wa ﬁu'w York, N. Y. (Eq 4
mcgr.n KDICA. g the talk by Juack Reddy about “Great crn and Southern Quehestra, (thturP by iy .r “Songs o(r 1§1‘€§"1'HEFI1'{J«M ot "q'llal?:))n
PR Bhentpdoin (Gantg, 200, 10 p oo || ighters 1 ave Managed. Willia Kopp. Bt of o SifGprian T P il
KFSG, Los® Angolus, Cahf (Pmﬁc. 278), 3:40-4 1f you want a jolly tlme Thursday, got “Seven Keys to Baldpate,” an mmns- ",'f.‘,i S “y‘ D,;;.“l;,?“l‘ iy Bb“"lds'
-m.q.u&\;r,mll 111\}m1u ; of SYIFAA unnd listen in to Jessie McKee's ing rmystery ploy by George M. Cohan E‘illl?m Ballyn 0 At Museums of Ity i
ey tntul scicelion -7 240, it i a1 i . s merican” ssoca Lovors of Music; Nuda H
strumental” nd - voca mvers;  Chfldren's Orchestea. This from the one sampl we  will ‘be given by the KGO Plagers o Storens, an " Wiston, \‘(vnm.\'\aﬁi 1\“11;1?.“,, ‘
0-10:00, Aa(hcs: Thu Suwanco Jubilea Slnge have on the next page promises to be Tucsday. Kotaele sz Talk, " Davi
Yoesd mumbers; ‘Talk, Almee Semple Mcrherson. B . 2 . WwiZ, New Yark, R (Eadtern, Daylight Saving, 455) i
K((‘::D D}zkla(;ld,h c'.'ﬂ" l(Paflﬁcb.‘SI;’_), 4:00 H{ul Pslalé. ‘1(00 0. }hl\rl Vun Der Zanden’s Hotel Ambass: .
reliestra of (he St ¥rancis Hotel; §:00, =T 3 or Trio; York Board of Edueation -pro-
“Serenteen,” KGO Players; Anon Trio; 10:60, Sk,
neis- Holel Dance Orehestr: Toc: 0:30-10: 45 Concert, Fort Worth Trades As- o .
KGW, Portland, Ore. (anc. 492) 12:30 p. m., Con- sembly, H, D. Graham, director,
cert, Ciric Musle C'lul) 2 'i‘a].k Jeannelte Po. | WBAV, Galumbus, 0. (Eashm, 390), 12 m., Plano | - -
Cramor; 7:15. Talk for farme musle, Tz Lorbach Owe
KHJ), Los Angsles, Calif. (Paclﬂc. 395), 12:30-1:15 D. | WBZ, Snrlnuﬂeld Mnss. (Eutﬂrn. Daylight- Saving,
2 resenling Whitu's Californians, Steve |  337), w " Morning devotlousl service, General
- Mmh\cc wusicale, courtesy C rch ; 3
0 At _Hiclman's Con- Dinner m\lslc, Dm Relyman Ensemble: 6:30,
6:30- “Musle Mcmor) Conteat, nev music, Leo Reisman and his orchestra. 7: 100, )
[ outesy or Witagaraid l\[\ﬁ Buy. _ presenting rusading {n Aorieg, ‘Harbert Myrick; 7:30, Bed-
H .. Raymond Hzrmon, tenor; 0-7: 30 Chudums pro- time story: for the kiddics; 7:20, Organ recital and
i gram, prosenting the Sandman and. Queen Tianin: |  special concert, Estey Orpan Company; 9:30," Mirlam
Fy. = Mar, Lawrence, stuger, aged 10 years; Margaret,| = Southwick, ~contralto; J. L. Baumpurtuer, accom-
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Where to Hear Talks.
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Thursday: KDXA, KFSG, KYW,
WAAW, WAAM,  WAAW,: WBZ,
WCAE, WDAF, WDAR, WEREAT,
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‘Chapter IX—

N this series of articles the story of Radlo
is - told in so. simple a manner that the
uninitinted can follow theory and practico
whether he knows anything about electricity
or ‘its application to broadcasting and recep-
tlon "or not. he series consists of twenty-
five chapters, of which the five next will be:
Chapter X—What a Vacuumn Tube Does.
Chapter XI—The Shorthand of Radie—Dia-
gram Reading.
Chapter X11—Catching Radio Waves.
Chapter XIII'-The Radio Detective.
Chapter XIV—Tuning In.

wmotion picture is enhanced by know-
ing the cast of characters, so is the un-
derstanding of Radio increased by knowing
who's who among some of the common
terms used. |
The Radlo words and terms most heard

-JUST as the enjoyment of a play or

.arg firstly, the slang class; secondly, the

trade name variety; thirdly, the technical,
and fourthly, the scientiic. Without at-
tempting to print a Radio dictionary, one

" ecan point out the gist of terms {n com-

mon use.

AERIAL and ANTENNA. These are used
synonymously to mean (Lhe ingulated
wire wused to radiate or intercept
waves. .

ALTERNATING CURRENT. This term
is usually written A. C. It ig a cur-

- rent that goes in one direetion, stops,
and reverses in rvecurring cycles. Pulsa-
ting or fluctuating current is a current
flowing In one direction but varying
from time to time in amount.

AMPLIFIER. This usually refers to the
circuit used to amplifly Radio or audio
" frequeney  current, but  sometiines
means the vacuum’ tube used for this
purpose.

AMPLITUDE. - Means the measure of the
value or emergy in wave motion.

Means vibrations
within the range the human ear
hear, usually below 10,000 cycles, und
more particularly between t6 and 6,000
eycles per second.

RADIO TREQUENCY. This is the vibra-
tlons in wave form, or electrical cur-
rent alternations, oecurring in the range
usually limited by 10,000 cyeles, up to
2,000,000 cycles per second.

AUDIQN. The first trade name given to
the three electrode vacuum tube.

RADIOTRON; TRIODE. Present-day
"names for the same thing, nmmely, a
Radio vacuum tube. .

BROADCAST RADIO, Intelligence in

form of sound waves carricd by Radio

waves and transmitted in all directions.
WIRED WIRELESS. Radio waves par-
ticularly guided by a wire line in omne
direction and limited by it
CAPACITY. The size or slectron holding
ability of a condenser.

CONDENSER. A device for holding elec-
trons.
DETECTOR. A Radlo frequency rectlier

or device for changing Rudio freguency
current into - direct flowing current.

ELECTRIC CURRENT. A flow of elec-
trons. It oceurs substantially instan-
taneously. k

ELECTRONS. May be considered as raw

electricity in its tiniest unit.
E. M. F. Electromotive force, or voltage,
in electric terms means the same

;thing - as head or water pressure in
© hydraulics.
ETHER. This is a word used to desig-

nate what is left after taking all known
material . substances from space, and
can be regarded as space. Radio waves

cuit |

RADIO-DLGEST-— Hlustrated”

By P. E.

extend through the ether in the form of
expanding fields of force.

FREQUENCY. The inverse of wave
length and mcans the vibration or re-
curring change of wave energy. = Radio

frequency is thus  an
rate of vibration.

GIRRID. This refers to the controlling elec-
trode of a vacuum tube.

GRID POTENTIAL. Aleans the E. M. I
applied to the grid for control purposes.

GRID LEAK. The resistance used to dis-
charge the grid condenser slowly.

GRID CONDENSER. The tiny condenser
used to control the grid of a vacuuin
tube for detecting purposes. '

GROUND CONNECTION. The connection
made with the earth, often by connect-
ing a wire to the water plpes.

HARMONIC. The overtone of the funda-
mental vibration and can occur at Radio
frequenctes also. There is a tendcncy
of any frequency to sct up harmounies.

HENRY. Usually expressed as millibenry
or microhenry, and is o-unit measuring
valne of Inductance.

JAIPEDANCE. The resistance in addition
to the direct current resistance value of
a coil or conductor. It is caused by
the reversed E. M. F. set up by mag-
netic lines of foree ecollapsing ha
through the coll or wire. .At Radlo fre-
quencies large values of hinpedance can
be set up, and this action is sometimes
referred “to ns choke coil action.

INDUCTANCE. Usually describes the ac-
tion of a coil of wire.

INDUCTION. The transference.of energy
vig lines or {ubes of force without direct
clectrical eonfact or cireuit.

KILOWATT. -A Lhousand watts, the unit
of electrical power, and the term micro-
watt means a millionth of one watt.

LOOP. The cofl or inductance used to
intercept Radio waves and usually com-
prises ten -to-twenty turns of wire on a
frame two to four feet in diameter. It
is directional. 5 3

LOUD SPEAKER. Devlce for-reproduc-
ing clectrte pulsations in form of Sound
waves. E

NEUTRALIZING. Opposing two flelds of
force that have substantially zero ef-
fect. Two colls can be connected in
opposits sense or a coil can be combined
with a condenser to accomplish  this
action,

PHONES. The ear pieces or headset used
in reproductlon.

POTENTIOMETER. A resistance device
for obtaining gradual Qiffcrences of E.
M. F. or potential.

PATENT. A limited monoépoly  granted

- by the Government for alleged new and
useful improvements. Infringement
means the use without the owner's per-

on of the invention oridea claimed.

The time relation in electrical

extremely high

circuits.

RECTIFIER. Aside from its mecaning in
deteetors refers to a device for chang-
Ing alternatlng current into dircct flow-
ing current. For charging storage bat-
teries, rectiflers are of magnetic, or
‘electron bulb, or chemical types. =

REIFLEX. Relates. to the doulile use of
vacuum tube amplifier at both Radio
and audio frequencies. -

REGENERATIVE CIRCUIT. A circult
enmploying the prineiple of a tuned plate
to the grid circuft tfeedback.

RESISTANCE. The opposition offered by
a circuit or wire to the flow of cur-
rent, B 3

RESONANCE. " The term applied when a
cirenit is adjusted to exactly fit a cer-
tain frequency.

j gl “a
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Radio’s Cast of Characters

Edelman

RHEEOSTAT. An adjustahle resistance for
controiling current.

SQUEAL, HOWL or WHISTLE. Undesired
audio frequency currents set up in cer-
tain receiving sets.

STATIC. This defines the natural in-
terference from discharges, thunder
storms, and electrical changes in the

atmosphere, whieh transinit Radio en-
ergy to the receiving set.

SUPER-CIRCUITS. Super-heferodyne,
super-regenerative, etc.,-are names for
combination circuits. The super-hetero-
dyne. changes the incoming frequency
hefore rectifieation, The super-regener-
ative circuit modifies the grid potential
to permit the use of increased regen-
eration. .

TRANSFORAMER. This is a. maguetic de-
vice for transferring energy via the
fleld of force set up in a coil. In Radio
special forms are used for power, ampli-
fying, telephone, and tuning purposes.

TUBES OF FORCE. The electrostatic
field set up by the condenser action.

TUNING. The process of adjusting a cir-
cuit to fit a eertain frequency. This
is done by. altering capacity or induet-
ance. -

VACUUM TUBE, ELECTRON TURE,
THERMIONIC TUBI. _Other terms for.
the combination of a’ filament, grid and
plate in an evacuated bulh, Such a
tube can be used as a detector, oscillator;
generator, or amplifler, according to the
connections made with it.

WAVE LENGTH. The distance from crest
to crest of two adjacent wavea. Sound
waves are - relatively short, but-travel
slowly and so liave moderate frequency.
Radio waves are usually longer, but
travel much faster and so have higher
frequency, ; .

WAVE TRAP. A combination of induct-
ance and capaclty used to absorb or op-
pose a certain frequency, for tuning
purposes.

ZERO BEAT. Two oscillating sources
that have the same frequency and do
not heterodyne. Heterodyne mieans that
two sources of oscillations slightly dif-
fer in frequency and set up a third

freguency which is the difference of the

two. A local frequency can be set up

in a receiving system to heterodyné with

an incoming rrequency, and the result-

ing third frequency may be elther aud-

jble or inmaudible (Radio) frequcncy.

A Few Minor Expressions

There are a few minor common expres-
slons which are much used but hardiy ac-
cepred. i -

CRYSTAL. The mineral elemient used in
eryvstal detectors and Is often spoken of
as the whole thing.

PICKLE TURE: Slang for dry cell fila-
ment operated vacuum tube.

PERX, Slang for operate, or oscillatle.

BROAD. Tuning which is not limited to
one frequency but coverg a. band of
zeveral frequencies.

SHARP. "Relates to tuning which is se~
lective or limited closely to a puriicu=
lar frequency. -

JUICE. A careless expression for elec-
iric current.

CONTROL. The manipulation or dial
twisting, in adjusting tuning circuits.
INSULATOR. A substance which  great-
1y resists ov cuts off the flow of current,
a8 poreclain, hard rubber, etc.
BIAS. A term for the potential
M. ¥. placed on a grid of a vacuum

tube for control purposcs.

BUS WIRE. The connecting wire used in
wiring a cireuit.

FILAMENT: 'The electron
wire in a vacuum tube.

FADING. The swinging ov temporary
disappearance of Incoming Radio waves
due to nutural rellections, atmospheric
conditions, or other causes. Signals
sometimes fade, and then reappear.

HEAVISIDE LAYER. The upper strata
of the atmosphere from which Radio
‘waves are sometimes -said-to he
fiected.

FIELD ~OF TFORCE. The influence in
spaece set up by an energized circonit or
coil, ]

TAPS, The portlons of a ecoll lead off. for
adjusting its effective size. L

LEAD-IN.

emitting hot

The wire connecting an aerial
(Continted on page .24)
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Aid in Selling Musical Instruments
Phonograph Dealers Join Hands with Radio.

HE tremendous S]\l(“'ll] of interest in the Radio

developuent which is keeping the manufacturers
of instruments and equipwent rushed to capacity to
fill orders,-is caleculated to help rather than to hurt
the umnuf‘lptme and sale of musical instruments. That
conclusion .secms to be conmcurred in by both makers
and dealers in instruwments. It is admitted by dealers
‘iu. some scetions that certain lines have been affected
unfavorably by Radio development, but even these
producers are uot worried.

The reason for this is that the Radio lbas beeu a
tremendous factor in musical education of the people
all over the country. People who knew little and
cared' 1éss about music have listemed to Radio pro-
grams and enjoyed them. As the public becomes more
familisr with music and with different kinds ot musie
the ‘musical trade is sure that a desire to reproduce
familiar selections whenever they choose, and to branch
out into personal musical expressions, will receive tre-
mendous stimulus.

Poople who seldom ever heard ﬂ'ood bands and or
chestras are- mow more intevested in musical instru-
ments and are appreciating the difference in their tone.
The phonomz\p‘_\ has done much also to spread the ap-
preciation of really good band and orchestra musie.

Some of the plionograph people are turning their at-
tention more closely to Radio aud some contemplate
goiug into- that line. They are not -greatly worried,
however, although at first glance it might seem sh'mge
that they are not. The rcason is that ultimately the

Radio will help sales just as it will help player pmno
sales, sinee so many Radio fans will hear popular pieées

by the best orchestras and performers and thus have:

crented within them a desire to play these selections at
liome on their own instruments.

The remarkable improvement made in the simplifica-
tion of Radio sets has.been fully equaled by the better-
ment of the broadeast programs.
have not been able to signify by applause or hisses
their approval or disapproval of individual programs,
they have not been backwaxd in letting hraadensting
stations know by letter and telephonozwhat they liked
and wbat did not appeﬂl to Afiem., Their comments
have been ecarefully studied and programs uow are
being worked oui ‘along lines caleulated to amuse and
intercst 25 many Radiophans as possible.

Mysterious Air Waves

Very Little is- Discovered About What's in the Air
HE air is full of- mystery. TYew people realize
what a wonderful opportunity is waiting them in
the air. ~The discovery of the Radio has made it easier
for ‘the air 111\estwaiols and great results are predicted
for the pioneers in this new field of scientific research.
It is but a seemingly brief step backward to the time
when the Simon Lake submarine made its appearance and
when the Wright Brothers brought ont their airplane
and Elmer Hayues exhibited his- auntowobile,
these seeming mysteries was proven practieal as the, years

. - have passed. Whv not then grasp the opporlumheq for

utilizing the marvelons invention or the Radio to furﬂ\el
the &wpenments with the hidden scerets of the air?

Secientists, astronomers and dreamers ave secking the |

henvens for mew things herctofore thomght mythical, but
the advent of the Radio will make it easier for them to
solve some of the scemingly impossible mysteries.

Study of Radio.

Listeners Would Be Benefited by Systematie Education
HE amateur, to increase his knowledge and -to
obtain the best results, should study Radio in the

following . order: -Construction, arrangement, opera-

tion, function, eave and principle of operation.
1 Attention to details which -seem unimportant has
many- 1 homemade Radio set in

ROTES L

| WSB, Ati -mds of a careful. operator to establish a long-

Gospy

L record or clearness of signals; far superior

TA EIDL"U- Miiuments of a careless operator with an elab-
"t jnstruments. Yu Radio the reception of

e Uo1 enrrent is being dealt with:
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. The D-X Hound
I've sung -of father's Radfo and mother tuning in,
Iye rliymed on Radio rows al home and 1ooru the subject
thin,
It alwost séeme that nothing elze to write on could be found,
And yet there’s one pest still unrhymed, the D-X Radio-Hound.

D've watched him turning dials end I’ve noted how his face

Would lght up when hc got a sound from some far distant
place, /

Yaw'd surely think that getting miles was Radio’s delight,

For tlwm alone the D-X Hound will stay up half the night.

He's not content ta listen to a program anywhere,

It's distance that he's trytng for, at that he fs @ bear,

For him the artists do not count, they only serve to hold

The stations on his set.until call letters all are told.

I never sae his equal in ambilion to achwr

Nor have I seen_the like of him 4n folly, I bchcv

For Illlum.\ that lie wastes each night 4f right fully w‘cd wonld
ring

3lare tangible results I'm sure, than D-X monkoying.

T_hu/ tell ug every family has some Dug doho fills this bill,

Wio hugs the Radio cach night and tries his distence skill,

And _dqu not carc-4f others would their Icisure time enrploy

In hf:u'nin,a to some ncarby place where programs do give
joy.

I'm sure that normal folks will feel as I do totoards his
kind,

I'm aworking -on a -selicime for him, I have it now i mind,

well
Ags songs and words, end Ihen, oh, jou, I'd D-X him to
{Tophct.) CHARLES L. H. W

AT,

{By the bye, how many of you have read poet Wagner's
new bLook.of poems? They're all about Radio nnd very en-
joynble. RB. J. Blimmer company of Boston are lns publish-
ers.—Iudl,)

Sure Cure.

By Simply Waddles
OH WHY should I worry with useless repining and
futile despair at my lot. A turn of tho dial will
start me inelining away from my gloom on the spot.
The cheer and the music that’s out on the air will
.sure help ‘a fellow along, aud to forgetfulness.banish

his ¢are on the Llt of a Radio song.

‘Wash Out on the Line .
If Mandy, she should ever
ang her clothes upon my aerial
You folks will all be reading
" About a colored burial.
Dick AXMAN.

Mrs. Partington Speaks Out

Dear Indi: DMizz Parting-
ton says Radio polities down
to Washingtou is fading out
fast, lately, but Mr. Scandal-
lip, of New York and Gasston
Bemeans are still on the wreck-
ing crew.

She says Senators Broke-
heart and Wheelhorse didn't
listen to quite cunough hroad-
casting- while they were in
Russie to learn all ahout how
to take our government apart
aud build it into a nlee Little
Soviet set of thelr own, hut
they got some blueprints and
gre trying their best. Senator
Wheelhorse says it makes him
tired, all - this broadcasting
about the little bit of oil stock
he got out of lt, and anywny
it wasn't dishonest for him

and MeAdough to take it, hke it was for everybody clse, Sen.

Lafoilits’ batteries have sort of run down, so Magnavox
_Johnson hasn't blowed his horn much lately, but these two

still hope for “Dirty work at the Cross-ronds” to scramble
' tbings up, when they expect to be the Lenipe-and Trotski
- boys for our country. She says Radio has cured deaf folks

g0 sbe is praying that it will-help the blind so as they can see.
how to vote in some static strong -enongh to fade this wreck-
ing erew ont forever morc. SIGNING OrFF.

“Our Mary”

.Mary has a little set, she takes where e’er she goes
To use the silvered tubes-therein to powder up her

She took the sei to church one night, and as she knelt
to .pray,
Somehow the thing commenced to work and caused
a wild dismay.
And so the usher put her out, for the set did loudly

all.” PapPriKA.

New Returns from an Old County

Dear Indi: Re my 10c wave trap.. Some fellers say the
steays hang. on tight to their traps. That's because they
used shellzc on them which ‘they shouldent do. Carbolik
acid is the sthff.

1 see in youf paper the three letters R.C.A. and I asked a
feller “what they meunt ‘and he sald Rights Coppling -Abllity,

A lads next door told the Mr. he conldent build any more
Raglo stuff until he built her a house with n room all to
bisself & be said dearie when T finish-thie set you’ll baff to
build the house ma\md it. Yessirree, it's one of them super-
howlidimes. 1xs’' U. "LATION.

‘Tis this, a stalion powerful enough to broadenst folks as

“Last mght on the back .porch, I loved her best of

A New Member of a Large Famlly

Cond_ensed

By DIELECTRIC

“ Radio played its part in the two-day athletic car-
nival held on Franklin Field at the University of
Pennsylvania, when WDAR broadeast” the results of
the various events. In doing this the Quaker City
station gave to many colle"mus the oppoxt\uuty of
listening to the cheeriug, music and announcer’s state-
ments and—perhaps—to some saddening news. Sports
in general have reeeived n very fair share of attention
from the broadeasting stations in this eountry. But it
is to the varsity men in particnlar a great boon; wany
cannot attend, tho they may hear.

In looking about for new fields to enter Radio broad-
casting would seem to have little left to choose, yet we
read of uuusual stunts performed by faithful ‘“mike.’
Possibly one of the latest of these to attraet attention
from the listening audience was the ‘‘barking’’ of a
civens orator through the land speaker. Stations KYW,
WGY, WJZ had all served as medivms through which

‘the \vonde\s of cirens Jife were made to thrill the heart

of boys and men, then WOR gave a part of its program
to a deseription of what goes an under the ‘‘big tent.’’
My boy—you know!

Not so long ago, during a heavy wind, listeners
tuned to n loyw wave were able to hear ‘the call of an
operator on one of the Army observation planes. He
gave weather conditions at an altitude of 2,000 feet,
named the land marks over which lis plane ﬁew ‘lml'
deseribed the tion on his tubes when the speed
reached 75 miles an hour—caused them to burn too
brightly. Again, we heard stations give weather con-
ditions and other needed mfmunhon to the pilots of
the balloons racing from Texas to such points as they
were foreed to land. Tax fres? Neverl ’

. Quite stringent rules have been applied to the resi..
dents of Washington, D. €., who have aerials, or who
intend having them, Of course, it was not iwtended to
disconrage the Radiophau from indulging lis pet
hobby, but to safeguard tlie lives and proporty of its
citizens that these ordinauces were passed. Recently

-an aeridl in Montelair, N, J., broke and eame into con-

tact with a high voltage feed wire. Two firemen who
nttempted to put ont the fire resulting therefrom were
killed. Now the authorities propose preventing a repe-
tition of sueh a.thing. It would bé of imuwense benefit
to have laws prohibiting stringing of an aerial so that
it -conld become.a menace to life. Is yours safe?

The fifth annual ecouvention of the Third Radio Dis-
triet was held in the Hotel Adelphi, Philadelphia, not
long ago. Two young women were headed in that diree-
tion when their auto censed to function. One of them
was the operator of private station 3BCK, Baltimore,
Md. What she did -to secure help might pnt an idea

into your head. The ear was eqmpped with a seuding

sct,.and the young lady promptly sent out a call for
hclp It swas picked up 1l the eonvention hall, from
which a rescue ear was dispatched to their md Be
prepared for auto trouble—Radio.

In the home town of WSAI and WLW a contest wis
recently held over this ‘‘music for publishers only’’
scheme. After losing thore, it was the intention of
J. H. Remick and company to have thé subject brought
for final decision .before the United Staies Supreme
‘conrt. After the case was lost in Cinciunati steps
were .taken to bring suit against the General Electrie
company. I read in Musieal America an urgent plea
to prevent the %mssnge of the Dill bl“l as it would lead
to rumination of modern *‘composers’’ and “‘publish-

ers.?” The theory advanced was -that one of these
innocnous songs repeated over and over at a broadeast-
ing station would so nunseate the Radio listener as te
effectua]lv establish an alibi for his wot purchasing of
same,

it live?

1f a song can’t stand on ns merit, why let

3
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“we are telling vou just take it for granted

. your set will work and you will get some
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How to C‘On‘struct a Super-Heterodyne Re;c.ei'ver:“

HE title to this article is very mis-
ledding and does not cover what is
intended at 2ll. Blervely stating that
We &re new going to show, or rather tell|
you how to lay out the apparatus on the
base, doesn’t convince the writer that you
realize how important this subject is, so
for this reason it's going to take a lot of
explaining to put-you on the right track.
Let it be distinctly understood right
now, before we go any further, that the
thing to be borne in mind at all times is
that you must get started right. If you
get off on a tangent and start varying
from the procedure already outlined, you
are golng to have a hard time trying to
get straightencd out. Follow the method
we lay out for yvou exactly to the.letter
and your set.will function and it will do
just what the set that has already been
made has done and is doing. After you
have made the set just as we have told you
and it works, then and then only should
you start changing and experimenting,
You can try auy one of a dozen different
hook-ups. Try anything you like, for that
but for. goodness sake do not at-
temmpt to make the sct as the writer has
been telling you and at the same time
try “Bill Jones'? and “Jim Smith's” ad-
vice also, because if you do you are in
for a2 peck of trouble.
Build Set as Desoribed
If you can't have confidence in what
that it must be somewhere near O. X. and
go anhead and get all the advice you can.
Write the different suggestions on or In
a little notebook under the title of “What
I 'am going to try when my set works,”
and - then make the set 'exactly as' we tell
you; then you won’t have any trouble and

real enjoyment in listening to a real set
operate.

You can easily sea that it isn’t a very
hard matter to change a .005 mfd. con-
denser to a .006 mfd. or to substitute this
grid lesk for that _or to’ even change a
stransformer after the set is working cor-
rectly, but if you start right in taking
the other fellows’ advice and changing this
or that, how in the name of goodness can
you expect it to work? If by any chance
it does work it will be nothing but luck,
so why take a chance?

It has always seemed very queer te
the writer as to just why the average
person contemplating the building of a
set—any kind—should purchase blue-
prints or booklets, paying out real hard.
hones[ to-goodness cash for them for the

By Allen

the set and -what parts will be needed
and recommended, and then turn right
around and ask his ne;ghbor or some cas-
ual citizen (the chance§ are tem to one
that they themselves have never built
the set, probably they have never even
seen one) how to buitd it.

Part III—fAssembly and Base Layout

C. Forbes .

and they in turn can develop more efficient
apparatus. but that doesn’t change the
fundamental principle at all. "An ordinary,
simple regenerative -set is just the same
today as it was yesterday, except that it
is more efficient through the use of better
apparatus.

unnecessary leads than

3 through "almost
any other cause,
I cannot understand why people will

not mount the varjous pieces of apparatus
just as close as possible. As an illus-
tration; take the fellow building a simple
set. THe buvs-a couple of transformers

i

2 Get the Right Infoxma.ticn

“I tell you - this eurbstone advicé is
gsometimes very costly. I know for a fact
that it's troublesome. . Just to prove it
and satisfy yourself that we know what
we are talking about, go out now and
confidentially inform a few friends that
you are about to construct a super-heter-
odyne sct as recommended by Mr. Allan
C. Forbes in the eurrent issue of the
Radio Digest.

This one will tell you that the ecircuit
is obsolete, the next one will tell you to
try this kind of a change, the next one
will tell you that so and so is better and
so on down the line. Now as you get
these varigus "suggestions from the in-
terested citizens, just.ask the following
questions: “Have .you constructed the
sei as outlined by Mr. Forbes?® If he says
“No,” then ask: “Have you ever built a
superheterodyne?’ If he says “Yes,”
then ask: “Did you make the changes
you are now telling me to incorporate in
my set in your own?” If his answer Is
“Yes,” then ask the final question to
which none ean answer ‘“Yes”-—here it is:
“Did you -make an actual comparison be-
tween the set . as recommended by Mr.
Forhes and your own with the changes you
suggest nsing thc same tubes, loud speak-
er, Ivop and batteries?’ You can govern
yourself by his ansgwer.

There no' doubt will be improvements
on the circuit from time to time—also as
the manufacturers make more money

express purpose of learning how to build

through the sale of present-day apparatus
they can employ. mmore research engineers
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On the other hand, if we all sit bLack
and walt until the ultilnate in perfec-
tion Is reached, then there will be mno
Radio because we must uge what we have
now in order to pave the way to better
things later on.
Start Here to Make Set

With these few words of explanation,
we are now ready to take up the laying
out of the base board. The first thing. to
do is to put the panel with the apparatus
mounted_on it up in the attic or down in
the basement anywhere away from you
so that by no possible chanee can you
fasten it on to the base board before you
are through mounting the apparatus.
The next thing in llne is to -take the
oscillator coil, the filter eoils, the inter-
mediate and audio frequency transformers
and tube sockets and place them in pos
tion on the board. Bear in mind thij
cautfon: . Be sure and mount all the ap-
paratus so that all leads are as-short as
possible, tbe shorter you can 'get: the
leads the more efficient a sét you will
have, and this applies more particularly
to this than any other set. More trouble
has been caused in supers through long,

Achievement

with Three Tube Receiver

For over Yﬁal
Dep:\rtment has Been working on a new
circuit. This has now been ‘periected  into
an unusual radio. receiving set—a triumph
in radio engineering.

This remarkahle set is Lqmpped with two
condenser dials, two rheostats and a slide
tickler. It uses three tubes; one stage of
non-reradiating radio frequcncy amplifica~
tion, regenerative detector with pcrfcctlg
stabilized control of Tegeperation from whic
the signal goes back to the first tube, ., ysing
that tubeé over ngam for one stage of 2udio
frcqucncy am lification and then traveling
into the tube, an addmoual stage of’
audio ircqucncy

From this combination of three “R's"—Ra-
dio Frequency Amplification, Regeneration
‘and Reflex—we have coined the name Tri-
.R-Dyn, which will he written Trirdyn.

Advantages Never Before Offered
The advantages resulting from this success-
ful circuit have, to our knowledge, never
before been offered. Reradiation is reduced
to an absolute minimum, the signal is in-
tensified before it goes to the detector, thus
giving the detector an unusually strong sig
nal upon which to function, and the dns
can positively be calibrated to -any wave
length between 200 and 600 meters. With
ooly two dials, the most inexperienced-per-
son. can pick up station after station, with-
out calihration and without diffienlty,
bringing stations in_ volume cqual to any
four or-five tube set on the market.

See this latest Crosley achievement at your
dealers or write for further complete infor-
mation concerning it.

For Sale by Good Dealers.Everywhere

New Crosléy Engmeermg "

F;)ur and Five Tube Resul't\.i:\;

the Crosley Eugineerving |

s which are
to take
This

for the audio stag and :
the best, and the clérk tells him
those that have shields on them.
he does. Then he asks if there is any
special way to mount then, and the elerk
informs him that to prevent interference,
distortion and other major complications,
he should mount one this way and then
six’ or eight inches away he should turn
the other ene at right angles and mount it.
Now if the clerk had only told him to
make the leads just as short as possible
and mount the apparatus as close as possi-
ble, the only possible trouble that eould
occur would be the reaction of the mag-
netic field of one transformer on the wind-
ings of the other transformer, and if
this happens there will be distortion.
Distortion Elminated

TWith a eheap, poorly designed trans-
‘former you might get distortion provided
they were placed closer than two inches
apart, assuming of course that they were
unshielded. With a shielded transformer
the probability of distortion due to this
cause is very remete. Of course if. you
set up an oscillatory elreuit aronnd. the
(Continucd on page 24)

" Build Your Radio Set With

Kellogg
(Guaranteed Parts

PC 45588’

=

Cade 501

ELLOGG Inductance
Switches are unique in de-

slgn and maich the knobs of the
Kéllogg dial and rheostat. The
switch arm is silver plated to in-
- sure. minimum resistance. The
arm mounts securely on the shaft,
and a spring which is locked
‘in place by two nuts, keeps the

switch points at all times.
Kellogg Switch Points are of brass’
with a heavy plating of silver.
They are the first low resistance
contacts available for radio work.
The tinned terminal provides for
. -easy soldering. . They are knurled
below the head so that they will
set securely in the panel.
Kellogg Inductance Switch and
Points improve tbe effiziency ol
your set.
If your dealer does not handle Kel-
logg; communicate direct with us.

Kellogg Switchboard

The Crosley Radio Corporation]

Powel Crosiey, Ir., President.
PRECIS) K IPMENT ' COi

THE (N
. AND CROSLEY MA_NUFACTURING co.
‘5493 Alfred St. Cincinnati, Ohio
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}f\ ALL MATL DRDERS SIHPPED PROMPTLY. Orders over
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A TRsAlIE

& Supply Company
1066 W Adains -CHICACO

proper’ tension of the arm ‘on’ the ~



ADVANCE PROGRAMS | et il iehaly “Cars Bt Orchesen:| Smmanial Goear

i 5 %
(Contmued from page18) iwns ‘aud Gossip,” Betsy~ Lot ; o0/ Spectar a;m g;'nufli(ém

22-, : ! RADIOQ D IGEST —Illustrated: o May 17, 1924

.WDAR, {Philadslphia, Pa. (Eastern, Davlioht Swying.
395). Dally Almanac: 12:0;
cital, SL.'uxley ’Zhealer. 12:30, Arcadia Ca.m Oonwﬂ.

from Stanley Th . Daddﬂ "mg Orcnesm Plane soles, Edng Finestous; 5:30, Ptel B
0 rce: X
1:00, Church of the smrlcs 1aa, Moving it roviow by 1 apfection Admes Semplo MuPherson. - Schaol, Ed 2 4 el §
o5, e e O e s 5. Howard Lanin’s  Arcadia Cafe| KGO. Oaklagm Galit, (Pac!ﬁe, sty 4:00.5:%0 b T Socies catioual Fels; 1 DA 4
00 p. m,, KFirst Presbyterlan Church services, Ros, C rehedtra o Hotel . Ni y
3 5 §:15, 5 Little N. Y. (Eastern, - Daylight  Saving, Soven ' Keys_to ,Bnmpaw.' KGO Pl&yurs 11:35-11:5
;g“[‘,%‘g“y\mxg“‘]““’ i i SR 3:40-3:00 "p. m.,  Morjorls Fullorton, *6opr,: | Trio; 10:00, Hotel St. . Franels Danco Orch L S;,?g&ﬁf’ B i
W. Omaha, Neh. (Central, 526), 9:00-10:5 a. m., ! J'olnﬂzorgmh =1a=°°-c5-3°-,l Women's| KGW, Portiand, S - (Paoifie, 492), 12:30 p, Chilfirones Program 7:20- mo. Bagon ¢
adic chamel” servivo, condusted by the Rew. R, T 7 - s, T'n safiafF T 0”0 2200, Louise Flana mﬂ'« Civle Musie club; 3:30, Talk, Jeanotte P, 140, Thornton. Fisher: 1:40-7:50 Lili g §
rown, pastor of the Omaha Gospel ’l‘nhvnmclu of tho| R L e el ey, | ok Tl O (Aundlk, | Dragom Afrl Offen, Sopr.; 7:50-3:00, Saphie Trone' Loeb; 8:00-R:30., - i
“Chwistian _ and - Misstanary Adlia TSl | AN pAB e O P KH"}“ g Yo r 1 Oron 55570100, Broors Easts \o\w
fatineo program avranged by Alrs. Barry Stadds o: all o A 0ee 5',:“,, . e - Los Angeles, Galif. g e, "2, 104 30-1:15 . Guiserpe Yombardo, tenor;
100, . ., Musical chapel sorvien by the- Northsids . B IDSY, g En 8 "Cmmp"’;}'akn-‘ Co i ‘“}“ music: e Ribbop Meyonnaise; 0:30-10:00, Pauiine
Ghristian Cliurch, Omaba, £ 3y 1000 B Ol R 1.7 a0’s lecer‘t;o ?&%;f‘s".a' g‘%?& WEATleE'ISD 0
Ma. (Cenua. 35 r ». . alumbiys, Ohio (Eastern, 360), 1:30 p. m., e L
T e rﬂlmore 7.3 I gudsic“‘c\z?‘\l[:u'g]ﬁ\'nl’l ODBnglo Chl:drens 1[)}‘0.:]13107 lmcﬂ Gardet talk, member Ohio Snm U\\z chlly (B.l:\llU. . 4
o & Cavler director s o c tal, | 30010200, Delauve Conoorts 10:96-11: 0 st e, | WEAA, Dallas, Toxag 476), 12:30-1:00 pom.,
o T ey, DRYINE JSavind | Y. W, 0. A. Choial Glub, i, Bobort . Morton: | mews Diaice. Grehesisa. AGiess, Da it ScAiureas Brogron b
m., Services, Bethany Presbyt diresting

2:00° -Conert, L.

l

‘Dayiight ' Saving, -
1 5 Bellesue Stratford
Cancort om\mr. $:00," sunny Jtm, the Kiddies

h . i Kis, Log Annnles, Gailt, -(Pacifio, 340). $:00-9:0n e I
. m,, Mosieal exerclses from Bethany | Pmi’auemhla. Pa, (Eastorn, Daylight Saving, 395), | N Cooms T preg W o] Mo fArThEiasilal Sclcm‘ms w}(laublmﬁxlagﬂllhpnd sl
15, Organ recital, Clarence L. Bawden. 1:00- p. Meyer Daris Bellesue Stratford Coneert othéc faRfure.. 5 adBptha, E
. la._ (Central. 484), 9:00 a. m., Sacred | Gychesien: $:00, WET Majo Quartet: 600, Sunay 1o, | KPO, Calif. “(Paeifio, 423), B Lk

0 ., Orchestrs  comcert, the Palmer the Kidd) Pal; 6:30, Meser Davis Bellovue Strat- x3;_3m Fairmont. ¥otel m'cht
rwin, organist; 4:30-3

. Sonool Badlo Orehestra; 700, Organ recital; §:00. | {ofy Co“cm Oreliestrn, "
lu, N. Y. (Eastnrn. Daylight savlmr 3I9) Sei”e s I'airmont hotel orchestra; 'Hn

Clurrch survlcn Mugical program, the Palmer WGR
Q\,huul Radio

Orcheat.r‘ a: l)(r Operotm “Mintature Tady”; 10:10,

rgan, Georga  Albert . drows hour_stories. Bls Brothor of KP 70 Charlie Kem's Snnphonie Danco Orchestra. from Hotol !
c.m,,....,," e ontral, Daylight Saving, 209). ¥ Thio Ritio Bonors' Sasieal proga: 8 oL Sba o8 e Chandier Clevalnd Moter o MuJestic, b
4 00 e _chimes concerl 30, Dmnn music. Vincent Loper Hote] Statler T:00-7: dy Seiger's Llairmi 0 ,_ Hola\ ovchestr: WxOR, Bu[hlo N V (Eastern, Daylight Saving, 319), . E .
- waa Abtanta, Ga. (Contral, 420), 6:00-0:00 p. ., Rer cstra; 9:00-10:00, Concect, Niagara Dattery - Co 00, Richard- Jose and on1  Joseans 2 . George  Alhert Douchard: |
P Owon, blind composer; 7:3¢. Wesley Memorial wmuou. direction of C. S. Betiinger; 10:08-11:00, 1:06, E. Max Bradfield's chzun Band. 0 rugram; :! |
Clmuh service. Concert, Tho Larkin Glee Club, direction of Laurencd KYW chlcann. |||_ (CeMral 5355) f m., Tablo 0, Chamber mu;la reettal. : ¥
WTAS, Elgin, 11l (Contral, 285), 7:30-13: Uﬂ midnlght, | H, Dcntague; 1130, Supper-dance music, Vincent ra. ). m., Chitdrew's | WY, Sohenestady, N. V. (Eastern, 380), .,
Jules Hmbm’swx“ Orchestra; Lee Sims, it Lopez_Hote! ‘tuler orchmm. slnry, ; n-\::ao, Dhmer concert, Congress ‘Tho. Future Deselopments in Metals. forti- H
~-WWJ, Datroit, . (Eastern, 517) WGEY, Schanes L(E u«forn. aal) 1:00 p. ke Ds Bahary’s orchestra; Paul White- mer F, Sayre; Music, conrless of ullngn
trofe Nowa Orghis 0, Services A otiqnen . Mon i i .

7:20, Florenco Brusche Hering, Musical cqus, Plano duet, Howard H
\\ 5, tenor; Hilde. B, Far, Abell, “Coll Athths 'uxd Educat‘.m,"
orma” Tarkington Gnns ‘dramatic reader; aws and Hum.
S'nlllo )[enkcs. ficeompan 0 5 Speeciies, 9 BiblmD Jr.. E.
., H 3 American  Fann Burean I‘cderauo i Musical L W 4

soprs Rich, ?c(‘ompnnl%t' Youiss | program,

wp'x;us Am Filul) R dI bwmﬁﬁs WAAM,; Nowark, N. J. (Eastern, 255):
estc Trio, L Gwen: dolym \Wooden, | m. Eedward
violindst ] Elizabeth Kelly, - linist; Thelma Tab
Lélonrxtgt- Fram:as Ca_n well, Bp(anﬁg; x.TumMBby i
4 U American’_Boy azine: Marijorl

BKAC, Mentreal, Can. (Eastorn. 428), Lo 45 p, m., B 15 S B or pisnisr

1 e i eoeeres 40, St Heval Tratel wn‘ﬁ%"%uu sw'lm’«‘f"“(]cid thal, 40094 D0-b 0D

g ogTa:
FaTn L R(u.ete . m.. Address, I‘rank M Smm\
and Thormn Skeletonizer,””
Matter with -Agriculture, ]\L '\'. Atwood;
beth Yeager, pnnu, imho Erickson,

copal Cathedral, Deau A

u
§
=

edel, Sheel
W -U\s. Louisville, Ky. (cantm! 408), 4:00-5:00 p.
0-7:30 1. ut Theater oroheatra: Alamo Theater orehéstra:
S a.n .0 Concert, Dixie Stars orchesira; Reading,
ordia Gresr Potrio: Roadivg, An Tnterosting

Monday, May 19

ncopators; 7:30-3
Melody Etortainers: o
§:15-8:30, Arundel WHB, Kansas City, Ma. (Cenfral, 4il). 12:%, 351

‘P M., nupular musie, Sweenr\y Radlo Orchestra; 00- i

U managh director 3:00 L‘Adl i. a u dl i
Tea Dancs, e § Atonio Theater Quehigabra: Willout Theuer Orchum of Hotel deAipia talking on Tra aviling New Vorkward; b m, 2 - Gl 3
FOA, Scattle, Wnsh, (Pacific. 455, S:30 », m., Pacific | w Y. '{Eastern, 380), 9:00 D. Con- | Sed5b 00, BEfthois, - so0F s = 8:00:0130,  Tred | ‘Ylow of Geocze i\'nbﬂ' Msionsw 15, program, from 0
States Bleetric Co. program, dauce’ music. | ard  School Cohser\"\lcry of " ATusto Flrures Fﬂmous in )]Jslmv [ ey St c k4 e yr'sz( A l 1
. F1, Los Angeles, Gellf. (Pacifio, 459) faculty and pupils; 0:30, “Bearlng Fish' for Storts- : , B w'u D e surprise to llsteners-in '
> m.; Evening Hmam concert; 8 men.” Dr. Emmeline Moorc 10:30, Dance mustc, Art 200-1 H L M k\’ Y- (Ens_rn, 360), D. ]
congert; 10:00-11:00, . Amhassador-N hee's, Co- Tlmmpsuu and’ his orcheatr hort, 8, . Willinms: 5 1 i ar o"sx‘c Co. & .54-54 Stem'’s ¥
coanut Grove Orchestra. el ; WHE, “Kanous Gy, Mo “Cbentrat, 4n) 2:00-3:00 R Trinuot, Melody Ensembla: f;i"gl-m Daneo Orcli.: 2:43-4ct5, “Bob _Sohaefer. —~ -z
§FKX, Hastings, Neb. (Gentral, 941), 9:30 p. m.; Pro: bn, il Hobr progrm by e Swdumoy Raglo| 304 iTibo, A o Tt AT 00, Clarense gid hla enterialiers, assisted by the Georgia Fiw: e |
a gram, talent from Aurcra. Bedistiea: m., .rogram of “popular| Williams, Eva Taslor and Lawrenee Looiax, singing. g B ey W PR, L T !

KGO, Oakland, Calif. (Pacific, 312). 8:00 music by the Sweeney PRadic Orchdstra; planc solo, | WBAP, Fort Worth, Toxas, . (Central; 476), 7:30-8:30°| Fraary, o the Signing of the N

’Hmlm of the_Chil Hrnlmg Tx-.wt&r (‘vurm Pagrls Searter: Gollng's Band of Ciedurne,| ton of Independence, by Geo. N
Is Hotel Dance Oreh

tional Sceurity Leagus: 9:10-10:!

i R :
a; $:00, w York, N. Y. (Eastern, aso) 2:15-2:45 D, 1, Concert, artists .of Fort Worth " Floichor - Hon- 4
Luulses m Agriculture, Spanish, Music, - Economies Husic 7:30-8

"Brassfield"s wduxcons IAlabnm Club Orch. -
and Liternture, 1 3-8:45,. Bway, Jone WBAYV, olumbu, Ohlo Eastorn, 309), 12:00 m., 1P, Philadelphia, Pa. - (Eastern, Dayl[uh! Snvlnq,
KGW, Portland, Ore. (Pacific. 402), 3 _m., Lit= |- Orch. from Chub Tennesseos, ﬁn c 5 Lm,m (0 ) 508), 1:00 p. ., Otgan reciial, Karl Bon 3:00
crary program, Portland Library ~ Assoclation: €:00, [ “Dan Grogors's, Daveing Carntval Ore.; :00, (E.s(",. 7y, 600 p. ‘m., Din- Camgp Tric Talk, A Strons Baby—
Draioatic ncml s Terbert . ‘Teed; 038, Pro- | “Tissening In” with jack Sheck on & vared. sud plo Ciub, | -izen.” ¥ .Edith Teafen Clifton: 605, Die Rpgn
- gram, Hallene Porter. T interesting propram; 12:00-2:00 a. m., Midnight Bo- X Mo. (Central, 411), 3:30-4:30 and his WIF Little Symphouy Orc)\rs!r)\,
KHY, Los Angeivs, Chlit. (Pacific, 205). 12:80-1:35 p. |  homis Show, , r '3 Soxtor. Café Orchestea: 6:00- | Uncle’ YWip's hedtime st 3:00 ¢
m., Coneert 'program, vocal and insirwmenial; 8:00- | WIP, Philadelphia, P (Eastern, Daylight Saving, 500) m., Scheol of the Air, Plano tuning-in num- vialin cello  virtuoso; TJollles or 15
10:00, Special ert, 00 p, m., Gimbel Tea Boom Orchestra; §: xarr Address, speaker fr the National Shanshan Catholio Clul Ted Weems Danco
San Francisco, Galif. (Pacific, 433), 100 ¢ | Comerford  MacArthur, _coniralto; Jam cat Boned: The Tcn_m_ﬂ_ & | Orchestra from
eiger's Fairmont Hotel Orchesira; 2:30- Holel Dumm- Dance ‘Oreliestrz; 7 "Unclo Wms L. 1 music, Ia‘rhz Hanplaln’s  "T'rian: ;| W3AX, . Cleveland,

390), Program_ar-
_Matinee  progyam,, Constance Duncan, direet 380 ke o

Enpsemble
Paul, Minn. (c:nu-nl. ‘“7)' 1145 p w100 2. m. Nlgathawic Frolic, *Merrs |  ranged by (:Elzevchnsl 1l\eu

0 b
Rudy Seiger's Fairmons Iotel Orchestrz; d il St and Planmuon Play: time story, B, G. TRadio Talk mon. Don
Childrew’s Dhour storles, PBig Brother of 0:46- 11 15 ., B} usehold Hints ,1 :35-12:00 m., DAP cn:ca [ ntral, Dullullt Saving, 360), | Palmer; Selections, Joe Smith-Martha Lcu Club Or-
B XPO; Rudy ;oh’era Frlmont  Hytel Or- Surprise grogz .lﬂ< n \'V Club Hour— 7:00-8 p. 1 rakl Concert Ensemble and uhmra. P]n slct, Symbol Theater Gulld; Selections,

chestra; :80. Theodure J." Irwin, organist: Radlo  Sowing Lessor 2 " Eirue S wion: | Hloerdione Siring - Quinte ariou otkan | Martha Tee Mandoiin Club: Vocal pumbers.
5 10:00, Propram, Chester Marold, director; 103 bv-11700, Ay’ Cgﬁ“'?“ 54003301. Al gpeaiuo ared b “Rulph  Fmbeson: 1000 Tapgdon Bes. | hells Jobncon,  solaisl: Hard shoe dwnoins, g
cx?ssm'no tal s o o, ﬁ’;&?s"ségghkemsi” e Rosemary Mughes, Frederfck W. Agard, Voris by, Marthe 'Leo Dancing Club; Monologie, Roy
astern, Daylig aving, 9 thley, Jack man’s Oreh b 8.
Cooper's Collegians, of ity toner  Concert; '7:30, Fam o iy bt

ter Cooper, violinist; l.u‘ y D:rm.

(Central, 500), 8:30 p. m..

mesota
Foster. banjoist; Loy Willtams, | W, o] /
- L I Hotel (inyoso orcheatra. / // // l ‘,/'I//
q,m,,,‘,,[ {‘mm\m?,\"“% o A ““”,,\ y WOAW. Omalia, Nebr. (Central, 526), 0:00-5:30 D, m., l/ // o7 7%
WA Nowark, (Eastern, 255) 7115 p. m., | Sneakers hale’ hour; 6:30-7:30" p.. m. -Dlmner program.
iz Spangied a2 iy and” fadt| U5 Randalys Rosal Orchestra of * Drandefs Stores
3 Palmer; :30, China and Her Pmpk-s. by Aiu- | - Restmrenip; -'H)Diu 00 p. m., rogram
gret  C. Delaney,  globe-tratter; wa | . Dy talent Irom Columibus, Nebr.
V. Mgore and Mis Clover Club Ent w0, Kanses Cify, Mo. (Central, 380}, 7:30-8:00 p.

Mo m... Musical program, “Edison Rocreation pnmmmuu

4
/// / / / .
= Roners WATDE Orenctras o ey Wallaco | 300 MD’“"““‘“:EPL“‘ "/ . ’// '/1 £ 2 - ' .

15
2
Lund," Broadwas's Madio tritic: 0 30, Mars - | WEO, Ph"’““"!"“a‘- oy (Easisens \Batight - odiing, 2
, Broad e o Bergers sing- | 500), 11:00°a. ‘m.,” Ovgai socital, Mary 1. Vogt: 12:03 // // // /
T B SRR R St IR [ B E“mwa, il a, oo " G ) /// / / / / /4»/
, tehting the Tndertakers’’; 10:00-10 Mary E. Vo i P oot Adolghta Goneett . OF:
Fhomas Hamilian, Scotehs tence; 10 36, Sitaas B 1ymﬂc1m. LT

0 Frank Maloney, banjo and banj 1 e tor "trand | Otebeatrn,
e AR T Toso Toler, Do }tm;c Hivectors” 1030, Havdna Casmo Orehes

4

And Guarantee You in Wnting 2 Years of Better Battery Performance
-STA-RITE RADIO BATTERIES are made especiall ; “- Radio and the big saving is

rry Hoclt Cameo B-11 “direotor. tmade possible by coming direct to you instcad of th stributors, dealers, etc. Boxes . ~
cly Josch;\ B@:r‘l’h i kil iy City. Mo, (Contral. 440.9), $:00 p. m., a:—e drnage t‘ai oak,’ ﬁmshfd in mahogany and the (" +.very thick and will give a

i) : M Teh Stea scha o S ; 1
m Conert, M“m mmcm fEriiy w);x;s %H’:g'ssfg:: ?tateu};ﬂmﬁgf tl” b - eady dis rge Over a long period. No.premiums: . good, honest battery value. L

cert,
T!'l'l(\lon College, Stophl‘nnll!‘
WBAYV, Columbus, 0. (Eastern,

180~
i ' - duks; - Yohun Technologleal’ High = Sehool” bana: m 45, . Warner's
JBO) 12:00 m;_Plano | wiw i paaere R,

ESE PRICES L e e

TRY TO BEA?Y

WW. tolt, Mich, (Eastorn; 817), €:00 6. m.. Set. & ~
niusle, Ile  Lorbach Owensy’ 00 v m. anannly| W E Dotolll MoK, CmsaD, T o etzele 2 Volt for W. D. 11 4 00 oolt 60 Amphr. $ 7.50 |
WEAY Orchestra, Tral iheay, divietor News orchestra; 8:30, Detroit Nows orchestta and 12 ........ 6 Volt 80 8.50 ° |

WOBD, Zion, HI. (Centrat, D;\ylmm Saving, 845, 8 ) ! ol 3 g 5
0. ., “Som-chirus, Ziow Choir; Sting quarter, e : = 4 Volt for U. V. 199 0 « y ¥

4 fra, Alr, and Mrs. L. fee, Formmmn Tub 6 Volt - 10.00
ree, S, ”mﬁk}?“‘“w"“{;‘”“‘h Kidec’ Baron: Tuesday.’ \ RADIO B. STORA § Volt 120 . 12.10
sopea  contralto; Alexauder DoPorr, M . . U
ot B.,\.l,,,, T hiitchell, sopra uesday, May 20 + 'RADIO B. STORAGE .

X, Detroit, Mich, '(Eastern, 57), 4:15 p. m.,

‘Mulcal program; 6:00, Dinnor concett; 7:00, Ausical

Glass Jars, Heavy Plates— 6 Volt 150 ¢ - 14.00
Case of 12 Cells,v%i Voas 4 90 6 Volt 200 ¢ = 17.00

% : |

Get Yours Today-—NOW-——Send No Money. e e

The batterics are (ully gnaranteed in writing and shipped subject to”

examingtion on the day your order is reccived. You pay on delivery

- or deduct §5- per cent if full cash accompanies order. You may deduect
10 per cent if two or moxe are ordered at one time.

ran.

. _Ma. (Central, 411}, CKAC, Montreal, C=.!| (Eastern, 4235}, D p. .,
:Ai:f. ‘i?\:?('\cs, 'A\?{{E) leers( Dmca and )(‘a Kiddies’ swnea in French and Fnrllsh 0, Mount.
choatra: G:00:7:00 p. m., School of tho Air, Plano | Revul Hotel Dinuer, eoncert: R:40,7k 1, Drigran.
tuning-in nwihber, Dup Art; ..hhcss u-pu.k from’ thi orminiol teamehl Bemna ; 10:30,
2 <an ha Tell- }[@-a- Mount. Royal Hntel Daneo Orcheslra.
ic, Fritz Hanlein's ’.l‘n on Enscmblo: | CKY. Winnigeg, Can. (Central, 450), 8:15 p. m.,

818070115 . T program by Feitz Haniomés Taanon | Concert, T. 4. H. MéLean Music -Carhany.
Enserble which will be their last featured appearance KFI. Loz Angeles, cam (Pacific, 469), 6:45-7:3p p.
untl fall; T1:45 p. m.-1:00 2, \w_m h"wh Frolic, Concert:  8:00:9:00, as3Ad Fiscler's

D, 0 ) D s ) .
uL el 18 g, m m?E'ﬁ‘e‘?ﬁ.m{y ““W ] :K((;eur(;nml\gtmsxiliv%n()rélomﬂm. 18610200, Faaminer oon. _ ST A RITE B ATTERY CcO.

e WDAR." Philadelp!
! i 395)," 11:45.-%.

zk
s
g%
ES
(=]
1
B
=
]

“m., Dally Almanac; .“ Organ re- FSG, Los Angulas. Calif.” (Pacific, 278); 8:30-4:00 p. Department 5 LoUlSVlLLE’ KY. - : 3:
P g ; N —_— : i
5‘5"; g § \\E\\\\\\\\\“\\\\\ g \\w\\\\\\g\\\““\\ \ ~ - = ‘ _
N i ) \ w e \ . Fulton St AROUND THE WORLD
- hetk, Bank N § N ; RR i il ; X : d
Draft * acczpted; § \\ BROOKLYN ([

/

\
\:\\ \\\\\\ \\\\\ \ A New Zealand .
N N \\ ; ! ew Zealand amateur got Alabama (10,000 rniles) il
Guarantee ~with \\\‘ \ 5 N Y. ; i 2 - A
o8’ "RADIO " & , T oo Tt g e and mesage < ]
JUST OFF-THE PRESS 2°% NE\V CATALOGLUE  AND rn CE: LIST.. SEND do || ; ) Y
| IN STAMPS TO COVER POSTAGE KOR SAME This remarkable performance indicates that. there

: ‘ . : Complete Parts for Camplete: Parts for - Compieto Parts for ' is no limit to long-distance reception with Myers
' Neutrodyne 5 Tube. Sef | Arbassador 1 Tube Set Exla 1 Tube Set Tubes because their design is right. -
7%26 Panel 2 Single Sockets
I Triple Socket 2 N'cr.:‘lrzvdnns { Ambassader Coil | Hileo Varlocoupler
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How to Install a Radio Set in Your Automabﬂe

Part IIe—_Ford' Installation and Circuit Diagram
. By Harry J. Marx

112 writer does not kmnow how many
fans arc the owners of a Ford suto-
mobile, Tiut undoubtedly there arc as

many, flivver enthu
vwners of other makes.

sts as there are
So the first of

these installation pictures is a Ford car
equipped with a special portable set.

The aerial for this t:,pe of installation
was described in the May 38 issue of Radio
Digest, which contained the first part of
this series.
veloped for

This set was especially de-
this purpose and will' be de-

work in back of the dash board out of
sight. A C battery was found of value, as
it reduced the drain on the B Dbatteries.
Since the small B battery units are used,
this feature was found necessary in.order
to avoid too rapid a replacement.

The ground connection is made to the
framework of the car, or when stopping,
to a metal stake driven into the ground.
This ground conneection can be used .to
advantage very often in comunctmn with
the loop. aerial.

wovr onnueT 1Y

004

2 3PAING JaCK BwiTCH

2 LPRING JACK SWITER

reception between the auto antennd and

O__

Ath—

stuges of audio frequency amplification,

adjustments thereforc need not be touched

!’”— o A BADET. BrAMR
3 seribed in full detail. It has an additional The Clrouit - C
advantage in that it will operate very The illustiation above shows the cireuit | Arst tuning unit. when the loop aerial is that ' this' entire set has overall dimen-
P satisfactorily with a loop aerfal; in fact, | ysed. It consists of one stage of Radlo to be used. " The single-circuit switeh is| sjons of 12x8x5% inches.
there is but little difference in volume of | fregquency, vacuum tube detecter and two an A battery circuit switch. The rheostat The set can readily e put into a suit-

case for portability; making it adaptable

the loop aerial. There are some f'(Ll.IS, nolone of which is reflexed. The Radio when the set is to be turned off. for canoeing, yachting, camping and other
doubt, who would very much' prefer to| frequency amplification consists of the The pack permits plugging in of either | vacation trips away from the automohile.
use a loop rather than install the lour-| typed transtormer coupled type. An op- the headphones or loud speaker as de-| The -entire operation appears to be de-

wire cover antenna,
Storage Battery Used
The circuit can make usc of a storage
hattery in the car. if so equipped, or dry
cells if desired. The B battery consists

" of four of- the small 22l4-volt units placed

in 2 cigar box and fastened to the frame

' coupling between -the primary

tional feature is the use of. a variable
and sec-
ondary windings of bhoth units. These

units will be deseribed later.

The four spring switeh disconnects- the |

sired. It was not found necessary to
provide means of plugging in on elther
stages since compactness was decidedly a
necessary feature. This factor is more
readily appreciated in view of the. fact

pendent on the two fixed by-pass con-
densers, that is, the .01 and .001 mfd. ca-
pacity. Both of these decidedly affcet the
efficiency of operation. It is recommended
(Continued on page 26) °*

The “Goode”

Two-0-One

2 BUILD YOUR OWN

5 Tube Neutrodyne Set

With

HANSEN

BIRD CAGE LINE

“NIGHTINGALE” |

4-TUBE RADIO SET

Licensed Hazeltine Parts’|

. Ing.and non-whistling recelver

Bl ((;JHURQH ST.

$39-95¢

COMPLETE

EACH KlT INCLUDES
1—Drilled Engraved Mahaganette Panel...§ 8.00
2—3 Genuine FADA Neutroformers - an

Condensers> . 22.50
3—2 Genuine FADA Neutrodens. 2.50
4—3 4-inch Mahoganette Dials ... 3.60
5-20 Feet Tin Copper Bus Bar Wire .25
6—1 Detector Rheostat . 125
7—1 Amplifier Rheostat 1.50
§ 2 Genuine -Deitzen Audio Freq. Trans-
12.00
3.85
180
den: £5
12-1- Dub)ller Micadon .001 AT
13—1 Mica Condenser .006. as |
141 Frost Batt Switch .30
- 15—1 Stained Baseboard . 1.00
168 Engraved Binding Post 100 |
17—2 Lengths Black Varnishe: 30
182—1 Complete Instruction Book und Blue-
PrNS Lo .50

OUR
PRICE .

NEUTRODYNE has taken e coun\ry by storm,’
the romarkalle distonce gelting, o rlu.l,

$39 95 Regular Price....$62.25

Ilis

Le Ton d’argent

~

3 S
§ .

S $9.39
N 2
é l"ostl.:paid.

g U
‘QUARTER AMPERE

AMPLIFIER—DETECTOR

WOREKING MQDEL. ON DI‘J\IO\bl‘DATKON
AMERICA‘S GREATEST RADIO RETAILERS

"7I G(wT:.ANPT BRODKLYN
oar Washinaten
Cor., Ghurch I5 Whllelml 1 St. #181 Flatbush Av.

91" FULTON

Cor. Slnn: 8t Post’ Nadlo Elec.

1 'w. 42d Si. s
(’Ovom 8at. EV'gs) Bet. 7th & 8th Avs. ("Onen Ev Evg.)

MAIL ORDER DEPT,
58 Chwrch St. 3 "NEW YORK CITY

All “GOODE” Tubes. Sold Direct to
Detector-Amplifier
(All postage prepaid) . 6.42
standard base silvered tube.
The Goode Tube: Corporation

the Consumer——No Dealer Profits

THREE—“Goode”

The “Goode” Two-0-One A Tube amphﬁeb

Send express or postal money order or New
lnmrpomled

" INDIANA

GUARANTEED SATISFACTORY
ONE—“Goode™ $2 39
Datector-Ampliiers <..v..i...

or detects. It is a quarter ampere, six vo]ls,,

York draft to— '

‘EVANSVILLE T

$3 220

{
‘Without Accessories

It is simplified Radio at
s bestand at a price with-
in the reuch of all.

‘It is small but has 2000
mile range with a loud —
speaker.

Its small size ‘makes it
ideal for vacations or auto
trips.

Hansen' MOCKINGBIRD.

Hansen MEADOW LARK.

134 Jeﬂ'erson Street

Unhed Aunto Supply Co.
Reins & Meiss Co. .
Tene. Nightingale Co.
- Badger Kadio, C

6 Tube Long Distance Loop Set............

6 Tube Set in a Beautiful Spinet Desk......
Write for Literature

DEALERS—A wonderfully attractive propeosition.

JOBBERS—We want one responsible and active
distributor in each state,

NATION'A.L DXSTRIBUTOR

HANSEN STORAGE CO.

Radm Department

" DISTRICT DISTRIBUTORS

One stage of R. F. helps
to reduce static.

$90.00
$180.00 -

"MILWAUKEE

.. Columbus, Ghio
. Chucinmati, - Ohio

.Bellevue, Pa.’
Mikwaukee, Wis.
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SUPER-HET DETAILS
(Continued from ‘page 21)

audio transformers so that pla’clng'thc
hand within elght inehes -of them will
cause howling, you have a different prob-
lem. entirély to deal with, This is not
due to the transformer, but to-the’circuit
construction and I venture to say that if
you shorten all the leads in the set most of
ihe. body .capacity cffect can be eliminated.

If you are using a high' grade trans-
former you do not need to wWorry about
reaction, just place them s=o they make
a very. short’ lead necessary .to connect
them.

The general arrangement to be followed
in mounting the apparatus ‘on the-basae

board should be onc that permits of short

Jeads and no criss-crossing of wires. It’s
very easy to get the general layout of the
parts from the illustritions. Try follow-
ing this layout exactly and note in placing
the. apparatus just where the connections
go. 'In this way, by keeping in mind the
panel layout and ‘the wiring -to follow,
you won't go very far wrong in laying
out the apparatus on the basc board. .

Always start placing thc varfous. parts
of the apparatus on the base board 'be-
ginning at the rear of the board, the rear
of the board, of course, being the side op-
posite to:the side to which the panel is
fastened. - In this way you can place all
the parts; mark the holes with a.pencil;
remove the part and drill a hole for the
screw that holds it in place.

- Device for Making Holes

A small gimlet that you ean purchase
for about ten cents makes an ideal in-
strument to make the holes for the mount-
ing screws, where you are using 2 hard
wood base board. If you get a gum, box-
wood or poplar base board (this is what
the writer recommends) you can use the
ice plek for a hole puncher.

Try to geét the apparatus placed sym-
Exercise just as much care in
lining up the apparatus as .you would in
placing the parts on your panel... Remnem-
ber this, a set well-laid out and seeurely

. mounted has more of =a chanee to get

wired up:correcily than one that just has
the apparatus. laid around - hapbazard,
some mounted with one sgerew, some not
even serewed down and some left out of
the picture entirely. = Then when  the
wiring is started it is discovered a part
is missing and a.place has to be made for
it. r

Care takeh in. the proper assembly and
layirig out of the apparatus both. on the
panel and on the base board will reduce
wicing  errors eighty per cent. k

Always bear in mind that the apparatus
cannot think—all it ean.do is to perform
along ce/rtain lines. "It has one thing to do
and’ usually will do 1t if given half a
chance. You who are constructing the set
must do all the thinking and if you fail
to reason correctly then failure is the re-
sult. i} - s

One of the most common -causes for
failure on the part of the average individ-
nal who attempts-to construct a set, .is
lack of eonfidenice in their ability to as-
semble the parts and then wire them .up
correetly.

What Grid Leak?

‘Bradleleak

For SaIé» by
Radio JpBbets :

and’ Dealets

An Important Item
The followingtable -gives the ai)pkoximam
values of grid ‘leak resistance recomrmendes

- by vacuum tube manufacturers:

Audion (DeForest) DV-6,2 Megohms:
C200 . . « . + «2Megohms
C299 v o o . 2 to 5'Megohms

Ca0t-A . L - 72 Mégohms . .
UVE9 . « . & . 2to5Megohms
Uv-200 . . - = »2Meégohms.
UV20L-A. . . . -2Megohms

WwD11 . . ¢ . -3Megohms, or-more
TWIDEE ) s oy | £ D) Megohms, or more .
stepless control. ol the Bradléyleak .
your tubes at precisely the hest:

The noiseless,
enables you to operite

point. Remewber, (oo, the Bradleyleak js not affected - -

by moisture or atmospheric changes. Try one;

ALLEN-BRADLEY CO.

now!

250 Greenficld Avenue, Milwaukee, Wisconsin’_

Manufacturers of the Universal Bradleystat

-changed..

prominently by the person who has made
a set simply by throwing the stuff together
and then getting good tesults with it,
which inspires over-confidence as the per-
‘son is apt to-think that if a set can be
built so casily a super should not be such
an awful job-—so he tackles it in the
same manner, then he wonders. why it

doesn’t work.

‘The next and last article 'wlll talke you
through the wiring and operating of the
set, 50 go ahead with the lavout and base
board assembly and be all ready for next
week when we tell you how to wire it,

.and best of all, how to operate it.

(TO BE CONTINUED)

FIXING WHAT’S WRONG

g ‘(Continued from page 13) K
ommended. Special size sockets made for
these tubes may be secured-at small cost.
It should be carefully noted that while
the internal capacities of vacuum tubes of
the same type do not vary to any great
extent, it may require new gdjustment of
the neutrodons, whenever a -tube’ Is
This also applies particularly
when ‘there i8 a change in.the type of tube
used. | ’ 2 .
The accompanying photographs show a

front view and a top.view of ‘a commercial.

neutrodynsé circuit five-tube receiver., Neu-
tralization is accomplished by - means of
metallic shields plaeed between the neu-
troformer condenser units. Jacks are pro-
vided for listening in on detector and first
and second audio frequency stages. Three
filament rheostats are shown, one for the
Radio frequency tubes, one for the de-
tector tube and one for the audio frequency
tubes. o

Wwhile a large proportion of - the con-
structional details of the neutrodyne set
are quite similar to those used in con-
structing any receiver, there are a number
of important constructional and operating
hints which might be. profitably hecded:

The panel drilling should. be such as to
placs ‘the neutroformers at" six-inch _een-
ters and so mounted that they-are at an
angle of 54.7 degrées from-the horizontal.
This will prevent magnetio interaction
between coils. . LT LT

E Types of Transformers

The' regular type of Radio frequency
transformer cannot be used since the ratio
of turns and the neutrodon tap are.of ut-
most importance in the proper operation
of .this- type of circuit.

It is advisable to purchase, the neutro-
formers and neutrodons of soms reliable

make and guarantecd for mreehanieal and

electrical efficlency.
* The precaution ‘should be.taken ‘to see

that. the audio frequengy transformers-

are not located so as to.lie in the eleetros
magnetic” field of -the neutroformuers, be-

| "This

Another failure is due to over-’
confidence. This is made manifest more

cause under such conditions ‘the inter-
action. may cause distortion and howling.
is especially important when one
stage is refiexed.

" While - it
filament control rheostat for -each eireuit,
it 'is not absolutely necessary. A rheostat
for. the dctector tube and-another for all

RADIO PARTS CO.

. 3858 Washington, St. Louis,'Mro.r

TUNGAR TYPE BAT- -
TERY CHARGER ...

$9.19]

.. VARIABLE CONDENSERS

117 PIt. Regular.,..§ .84 | Vernier ‘with Dlal..$1.89 .
23 BIt. Regular.:., I.19| Vernier with Dial.. 2.19°
43 PIit. ﬁtgular . 1.34 | Vernier. with Dial.. 2.49
Bremer-Tully. 23:PIt. Vernier.. vin..$3.88

RADLO DIGEST— Llustrated

the amplifying tubes together  will. gen-
erally sufficé. It is recommended, how-
over, that a standard vernier rheostat be
provided for controlling .the detector fila-
ment current. . - - winding coil
In arranging the sockets for the Radio as scc.,
freguency tubes, care should be taken to double silk
place them sufficiently far apart to prevent |-, B&S, brown
intertube capacity effects. The detector ROTOR. The
and sudio frequency tubes can be mounted means {he
close together without-being susceptible
to interference.

cuit.

(TO

single cotton covered;

May 17, 1924

to.the natural combination of capacity
and inductance of an agerial or other eir-:

MAGNET WIRE. Insulated wire used .in.

s and is furtheréd described
dse.,
covered, With numbers in
and sharpe gauge, or 'size.
movable winding and stator
stationary winding of =a

variometer or variocoupler.

BE CONTINUED)

Before assembling the sockets back of
the panel, it ls important to ascertain if
the contact springs are firmly attached to
the base of the socket; and so arranged
and adjusted as. to insmé good contact
pressure when: the- tubes are inserted.

It Is advisable’ to- see (hat the fixed
plates of ‘the variable condensers are con-
nected to the grids of the tubes, while the
movable plates should be connected to the
negative side of the filament on.the Radio
frequency, amplifier tubes, and. to. the
positive side' of the filament on the de-
tector tube. }

In wiring, be sure that all connections |
are made strictly in agreement with.the
wiring dlagram. Then, if the reeeiver is
constructed and operated .in’ accordance
with the detail instructions given, there
is no doubt but that satisfactory resuits
will be obtained. 7

A * (THE END.)

THIRTY MINUTE A-B-C

A (Continued from page 19)

to a recelving set. TLead wires, describe

the connection between a tapped coil

and a eontrol switch. x
SPAGHETTI. The tubular insulation

sometimes used to cover wires In a re-

ceiving circuit.

. C: L. Broadcast listener.
called listener. S
TIGHT COUPLING. - Two cofls close to- the best re
gether. Loose coupling means that the drill witlt

two coils are arranged with less of- the g
magnetic field of one cutting the other,
LOAD 'COIL. .-An-.e¥tra inductanee added
to & receiving set to lower the frequency
‘range to which it may be adjusted.
SHOKRT WAVE. Radio wave from 10
. meters to 200 meters
LONG WAVE, A Radio wave from 2,000
to 20,000 ‘meters, ‘or lower 'fréquency,
HAM. A comical term for an amateur
Radio. operator. g ! s 1
NATURAL WAVE LENGTH. The in-
sdictance of a coil with its self capacity.
which resonates at, a certain natural|
frequency.. Tho same ‘terny s applied

'RADIO

surface res

set.

Sometimes

TRENTON

REG. U.5' PAT OFF

Give the Best Results and.
Cost Much Less
Electrasote, the néw panel ma-
terial introduced by The PANT--
ASOTE COMPANY, Inc, -has
highly - desirable radio-electric
properties—greater volume and

panel, -therefore “less ' surface-
leakage -and power-loss in the'

‘Remember—a good panel de-
serves proper handling. “To get |

. All Standard Sizes
- At 25 to 50% Less :
than any other standard pawel
* JOBBERS AND DEALERS = -

Write for our interesting proposition. 1
M. M. FLERON & SON, Inc.
[Excliisive Sales Agents for’ 2

Electrasote Radio Panels

_ MARK’

PANELS

istivity than'any other:

sults use-a new, sharp
slight pressure.

NEW

is desirable to usc 'a separate’

$1'25 ta $3 at your
dealor’s.

i
i

" NEVER- BECOMES A
Here's a condenser that doesn’t
velop loose joints after short use.
being spaced. by
‘accurately pressed and everlastingly

“out
Insist on

‘lite end plates..

" for perinanent high efficiency
. dealer’s or direct—postpaid.

Write . for-'fo'der of
“Malge}s of - good . goods only”

Vernlar

Plaln - typa: 3, -5, o, with
Iili. 17, 23, '43 plato 3[; Bakefita dial:

to $3.5

A “WORBLY”

Plates—instead of .
wearable washers, solder, ctc,, are

grooved support rods securely fastened in %" Bake-

WALNART

VARIABLE CONDENSER

and® quick, - accurate tuning.

LR

5 23;063 plate, §4

out” or de-

locked in_

At
-complete line.

e
Complete - Parts for
NEUTRODYNE 5-TUBE|. | . ~8-TUBE
1 1xas panelDriled [ | SUPER-HETERODYNE
cke " v % PR ~
.| 2 ‘iowt[ndons | Recoptrad. Super. Kif
3 Neutroformars )1 panel, 8x36 G
.| 2. seffersin_Trans. 2 Varlabfe Condenssrs
<1 “Battery Switth 8’ Sackats |-
3 ‘Dials, ,Fada Type 3.10..0hm Rheostats
2 Rheostats ; 3 2 6 :Ohm - Rheostats H
8 Binding Posts . . - | 400 Ohm ‘Potentiom. |
1.Closed Circuit Jack .|~ |3 Grld Condensers
I Fil. Gontrol.Jack 3 Grid- keaks
27 ‘Fh Ins. Tubing 2°.00025 -Fixéd Cond.
27 Ft. Bus Bar | 002 Fixed Cond.
2,006 Fixed Cond. 1,006, Fixed Cond.
| .0025. Fixed' Cond. 2 Jacl
b Gri 3 E | Switeh - ¥
| ‘Diagram 1 Instruction Book
Regular Price - - List Price
$60.95 $125.00
Qur -Price Our Price
$32.75 || $92.50

_ WALNART ER@SRIC MFG.CO. "
E ] ‘Dept. 435 . " 1., Chicago ]
mmo | SIMPLEX RADIO SALES CO. | %%
MAJL | 1806 LaFayette. Ave., Dept. C - _ST. LOUIS, MO. | €.0.D.

"COCKADAY KIT. ULTRADYNE KIT. 4 Ultradwne

Complete pRTiS
for improved 5-tube set exactly os | gpecial transformers, 1 Tuning Coil,
specified by Mr, Cocl ? 7E | 1 Osetila $
aday. Laess Cabinet...... L Gl . i so B +95,

COCKADAY. PARTS ]

Silk-wound Bakeltte Colis...$ 3.19)| 5-Tube Neutrodyne Set
Amplex Grid-densets -89 e Tee e :
Lavite Rosistance(48, 96 | |GENUINE “FADA” PARTS
Amseo 6-chm Rhe ¢ 79

s 1—77x26" BAKELITB PANEL,
Amsco 20-ohm Rheostn (Drilled and Engrared)
g

o
Amsco 400-ohm Potentiometer 1.

Atusco 26-pl, Vern. Condenser - 8,89 Al T 8 el

Amertran Transformers - 5‘;" FADA” Neutrodons
.omo ransformers pr.}. » R ol
Como, Trapstormers e )ooo % ADA’ Single . sockets

Triple * sacket
Tnstruction hook
Type 47 dials

Type 6-nhnm rheostat.

- ERLA REFLEX PARTS
Erla Reflex Transformers....$ 3.
Erla - Audlo Transformers. .

| CROSLEY 51 "pTb 5" §1485 |

A-C Dayton Variometers......$3.95
"A-C Dayton Variocouplers. . ....$4.05
Radiotron Tubes, all types.....$4.29
Bremer-Tully 3 citcuit trans-
formers, per-set of three...$8.59

Erla Transformers, all types...$3.98

1:Maihattan Speaker for phono- .
graph ... .....5§3.98

INCLUDE PARCEL- POST & INSURANCE

WE ALSO SHIP C.0.D. GIVE US A T}}IAL'

¥
FADA™ Type power rlicostat
Closed civeutl puono jack

Erla mer .
Erlln Crystal Detectos

SUPER HETERODYNE KIT: 'No.
1716 Transformérs, 1 Oscillo Coup-
lev, 1 Fliter.Couplor $

and _Instructions .2 e
. - SUPER-HETERODYNE
$36.50 BRANSTON Kit . 180,66
Acme 30-KC Transiormors 4,49
77x40"x9” Speelnl Calunst..:. 9,97
; FORMICA  PANELS _
%" cut any size, s1. in $p:01%; |
557 eut ony slze, sq. in 020
%~ cuf any siza, sa. {n. 0%
. -RADION. PANE
.. . 17 Wide—Any Length. -
4&* Black, sq. iu $0.01%
15" Mahoganite, 013

VA(R\IABLE CONDENGERS
)

19
Hllco- Variocounler - . lgment control phone “jack Vormi 2.49
i 11-plt. Rathbun Cond: 006 Mica condensers CONDENSERS
23:plt. Rathbun Condenser. 00025 Mica condensers . ;. 94 - Vemler....§ 3.59
“BATTERY CHARGERS - 112 Meg. grid leak y 397 3.98
2 Amp. Tungar Tine s 0.18 | | -—Binding posts FE R T %79
5 Awnp.- Tungar Type i 1—Battery switeh AUDIO TRANSFORMERS
Gold Seal Homechars Bus wire 65.00 Flogehos, 3-1, 4-1,-and 5-1...5-2.79 -
;71’5"6' BB Spaghett! Value ]| A smerican, 10-1.. . 2.82
200 2. Arop. 4 N1l American, 3-1 and 5-1...." 3.64
$28.00 Our Pnce$39.87 NIl American Push-Puli..,.. 9:87
- - - Thordarson Push-Pull ....... 9.97
Model V-1 SDDION PARTS Acme Auglo or Radio Traus. -3.64
Q{g(}f‘ll' §-13 “SODION™ Tubo ....84.28 | MSISCEL_LIiI’\NEDUS ;
P 3-128 “SODIOX'* Soelet 63 randes Superiof Phones.....$ 4
‘{:31311 T 4-Tube lTlFl‘lli;:l“ - J-136 “SODSON” Adapter . .63 an(lc_mwnlhlﬁ Talker . '
B BATTERIES : 7-120 “SODION™ Coupler . 2.52
- (Burgess or Eveready) T-133 “SODION'* Poten'm'r -84 | Initradyn )
9975 -VolL Large Size Variable.§(.89. J-130 .“SODION” Rheostat. .63 | 6-Tube’ Kit of . Parts,: tomy
B T ariabie o 3,88 | 1-134 “SODION" Resistor <. .26 | 3-Tulo Kit nf Parls, comp.

PRICES F. 07 B. ST..LOU(S, MO, Al orders shipped snmp day recelved.
.- in prices:. -Send stamp. for oyr Us

_Postage and insuraneo not included

4 of 1000 bargains.




May 17, 1924

RADIO DIGEST— Illustrated

25

. a meter in length have heen realized.

It was just this class of waves that
were first produced by -Hertz In 1887, in
order lo apply experimental verification
to the ideas of Maxwell, but until. the
present time they have not pnssed beyond
the laboratory stage,

Since the first successes of Mareoni,
constant search has been made to increase
the scale of waves which can be utilized
for comuunication, After having made
use of greater and greater lengths in order
to assure distant communication, interest
has turned to short waves and.these have
yielded - unhoped-for results'in the hands
-of amateurs: Thé recent success of hi-
lateral communieation across the Atlantic
Ocean upon a wave length of 100 meters,
between }l. DeLoy of Nice, France, and
F. H. Schnell of Hartford, Connecucut
i is known to all.

2 Short Waves Hold Direction Sélution

There is interest in descending still
x lower; it is hoped in fact to solve a capital
o problem-——that of directed waves. We
sliould like to speak of transmissions con-
centratad in a channel egually narrow to
that. of a projector, and not of those in
favored directions whieh have been -ob-

e~ N o
T tuined for some tlme by means of frames.
t__ One of the most avallable means of ob-

FOR a long time waves of the order of

taining such, transmissions is by the use
oI parabolic mirrors, but the mirrors must

Figure 1

have dimensions of from
the length of the wave to be refiected, and.
these considerations lead to the use of
wave_lengths. of -only a—few meters--
T "Work of Franklin and Dunmore

1% to 2 times

Tt is’ known that Franklin in England
and ‘Dunmore .In the United States -have
studied the guestién and have obtained
transmission upon wave lengths of 3 to 4
niaters and of 10 meters, respectively.

1t i§ proposed to set forth bere the prin-
ciples of the researches which we hawve
carried out with M. David upon the gues-
- tion of very short waves.

One of the difficulties. of producing very
short waves is" the capricious functioning
of electronie tubes on the waves and it
appears that actually other systems can
not be resorted to for
sustained short waves.

Basis of Double. Triode Clrcuit

We bave had recourse to a clreult with
two symmetrical trlodes (audion bulbs)
cof wblich the principle is indicated by the
diagram of Figure 1. Tt is a particular
: ’_J Does the Wark of ”_

TWO RHEOSTATS
q PREMIER
“DUOSTAT”

Trade Mark

Completely replaces
two rheostats,
Suves space amnd
greatly simplifies _installa-
. tion. and .wiring. Only one |
: hole to drill. Guaranteed-
+ just as. efficient as -two. ordiuary
rheostats. Two independent wir-

. $300
¥ s, cach operates one tube.

A ing:
-‘Base Bakelite Moulded, Silver etched dial,

“Nichrome” wire windings, For all types
n( tubes, No. 12, each winding 7 ohms—
13, cach wmdmg 25 ohms—No. 14, each
\\'mdmg 40 ohms. 3
S The Key to <i
’> Super-Héterodyne Sets
! PREMIER ;2ouBLE:
i DISCONNECT”

POTENTIOMETER

Trade Mark

The gircuit breaker is ex-
clusively Premier and
automatically discon-
nects A and B battery
cireuits when not in
use, thus PDblthLl}'
preventing " Bat-
tery drain and at the
sanle time absolutely
prevents accidently burn-
ing ‘out .tubes with. “B”
Battery vclmgc Genu-
“Nichrome”’ wire wound,
Silver etched dial.

400 ohms $3.00.
Write for Free Bulletin

.ine
Bakelite base.

250 ohms $2.50.
$3.00.
Ask _your dealer.

Prfmwr Elprmr Sompaniy

: $’25v0

ks 50’) ohms
. 92

3810, RAVENSWOOD AVE.

CHICAGO

the production of |

case of a more general dircult permit-
ting the obtaining of polvphase oscilla-
tions at high frequency, which we con-
ceived in 1921 in insisfing upon the par-
ticular type of circuit with two triodes
and upon itz advantages. This assembly
with two’ triodes was also pxesented by
Eccles in 1919,
Arrangement for Short Waves

- Two inductances A and B, wound in-
verscly, connect in- ona part tbe grids,

land in the other part the plates of the two

triodes. A variable condenser is-in’ par-

Figure 2 -

alle] with each of these inductances; it
is dempened in order to obtain the short-
est waves, Tigure. 2.

The centers of the windings are con-
nected to one of the pokes of the filament
hy means o two wires G and P. The lead
from the grids is interposed by a resist-
anee R of several thousand ohms in order
to diminish the eontinuous filament-grld
eurrent. In series with the plate lead is
placed a potential of a hundred or of sev-
eral hundred volts, The homologous ele-
ments of -the two triodes are, therefore,
at eaoh Instant at equal potentials but of
contrary polarity, and the oscillations are
eantoned in the Inductances of the grids
and of the plates and also in the wires

connecting the filaments heated in parallel. |

Bdvantages of Clrcult -

. No ‘oscillating curient passes into the
cominon wires of the grids or of the plates
and it is possible, to dispose of these at
will without taking -any precaution. In
that lies the advantage of this type of
cirguit .arrangement over the assemblies
with a single triode tube
oscillations propagate themselves by ne-
cessity in traversilng the conductors con-
necting the filament to the grid and Lo the
plate.

‘With the oxdlna\'y reeeiving tnodes used

THORDARSON

AMPLIFYING
TRANSFOR‘MERS '
Price per pair; $13.00

The new Thordarsori Power Amph
fying Transformers (push pull). are
designed for.use as third stage atidio
frequency amplifiers, to provide high
power amplification for operating loud .
speaking devices.

With power amplxﬁcalmn not only
Js it.possible to increase volume, but,
since two tubes replace the usual one,
the distortion and howling which usu-
ally accompany the overloading of a
single: tube on the third stage is done
away with entirely. - >

The Thordarson Power Amphfymg
Transformers. are well constructed
electrically and are capable of ‘indefi-*
nitely carrying the . additional load
without breaking down.

In tonal purity these transformers
cqual the. Thordarson Super Audio
Frequency transformer. whose rich
quality "and even amplification has
mhad; it the poptlar transformer of
the

ELECT. MFG, CO.
500 W. Huron St. CHICAGO

in° which the

THORDARSON|

Radiophony on Less than Two-
By Rene Mesny, Professor of Hydrography, French Dept. of Marine

by the French Military Radlo Telegraph’
we have obtuined very stable oscillutions’
upon wave lengths of 2 meters; we muy
also decrease to 1.50 meters, but the op-
eration then becomes irregular
Impossible to obtaln strengtlh.
Have Made 1.20-Dleter
modifying slightly

By
these triodes,
lengths of 1.20
plished very
wave

we

of the generator.
corresponds to a
of 29 watts.

‘Whatever the length of the wave, teleph-
ony is done just.ag easily as telegraphy.
The arrangement. of the modulation for
telephony is indicated by Figure 3.
the application of a principle briefed by
The resistance (Figure 2)
in the glnl lead is replaeced hy the fila-
interposition of -a
whi¢h the potential- of the grid-is varled
modulation transformer’
energized by tbe microphone circuit.
C is excellent and the
obtained in cammunication are comparable,
whatever the wave length usecd.

M. Beauyais.
ment-plate
by means of a

modulation

the plates of
.have obtainéd
meters -and have
stable operation
length ot 1.50 meters.
triodes of this type we have sent 0.6.am-
pere over an antenna whose natural period
is one-halt the transmitted wave
is coupled inductively with the inductors
Thus {8 obtained what
hroadecasting -strength

Meter Waves

Armstrong furnishes excellent results for
receiving the short waves. |

Tests have been made in the country
with short waves (we Thave obtained
good telephonic communication at a dls-
tance of 3 miles), but the tests w
terrupted by the bad season before
wore able to.use all of the power that is
now at . our disposal. Turther, our first
tests were made without reflectors, for we
sought only to verify the runctioning of
the apparatus for transmission and recep-
tion: The experlments will be renewed
gaon and, according to the results of meas-
urements made in' the laboratory, we.are
now certain to obtain results-a little over
20 miles.

and it is

Waves

wave
aceom-
upon the
With two

and which

‘ Homemade Fixed Condenser
The illustration shows how 1 made a
fixed condensger thal can. be adjusted to

Tt i various capacities by the use. of Dlates

triode of

The
results

The
with

ifrom a
. plates should be lined up as shown,

taken vartable condenser,

Figure 3 .

Reception may he uccoﬁlplished by the
is possible by

usual methods,.
galena or by tube,

Have Been Hearl Twenty Miles
The supér-regenerative arrangeient by

detection

waXed paper between therrn.
and C can be made of either cardboard or

The pieces A

thin wood. B represents the rotor plates
taken from a variable condenser dnd D
the waxed paper separating the plates.
Two binding posts E make the eonnectors.
A condenser of any capacity may be made
up in this manner. —L,lurmount CarlberW
Rockford, Il

Filament Voltage

Never Increase the, filament voltage of
a4 tube above the value recommended by
the manuracturer. Keep it helow that
point if possible. 1Ii is & matter of econ-
omy as well as efficiency. If in doubt,
use & voltmeter across the terminals of
the tube socket: . .

“The detector ‘tube stpreme.” Noted Price .
for stability, long life, and uniformity. $5.00
A six-volt standard base tubc for any )
receiving Cucmt Be sure ‘that
. i
Radiotron UV-200 with its long dlslance e?:zt;‘:ey y;’)‘l’c ‘b’:r”;
reception—clearness—and good volume—is is! marke
the basis of many a receiver’s splendxd per- RADIOTRON
formance.
-Radio- Corperation of America
., Snlex Offices—IDeopt. 815
233 Broudwuy, Xew ‘oyk This Symbal af
© 10 South L-‘A_u”L St., 433 California St.,
Chlcago, . an’ l'xanu;co, Cal. “m:alrtnyleu o

Uv-200

otrons

REC. U. 8. PAT. OFF.

The Twitchell Aux1llary Tuner
' MORE THAN A WAVE TRAP

A TWITCHELL AUXILTARY TUNER connected to any make of tube receiving set will posi-
tively cut out any local broadcaslmr or code stations 50 you may tune in all long distance Mz\nm‘u

Ail goods prepaid. These instruments are easy. to.build, _6asy to operate.. Euerylhmg

Patents Pendlnn. Nama Registered.

any time regardless of local cenditions,

Unlike any wave trap, THE TWITCHELL AUXILIARY
TUNER does not ever decrease but in many czses increases |
the volume from distant stations.

These TUNERS are in daily use within 400 feet of large broad-
tasting stations and cnable their owners to casily and completely
cut out the lecal station and bring in distant stations ‘at any
time on a loud speaker;

This instrument will also enable yon to bring in programs sent”
out on longer waves than you can tune in without jt, thus bring-
ing all the broadcasting stations within the wave ]ength range
of the many sets of limited runge now in use.

Copyrighted diagram of this tuper, 50c, or with all *
. = parts, $9.00. omplete instrument in walnut cahinet,
ready to use, $15.00.

A New and Wonderfully Efficient Coll for the Reinartz clrcmt
for those wiio waant the best. Price §4.00, or with blueprmt for
either ope or three tubes, $4.50.°,

This cirenit brmﬁs_m both caasts: loud and clear and is the
most snccessful einartz’ modilication yet produced.

clearly shown’

MINNEAPOLIS,  MINN.

! ms WESTERN AVENUE' S- . ’TW'ITCHE_].}'L
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'R.D.-123 THREE-TUBE CIRCUIT

TOTA\L-OF ‘TOT

SPIDER WEB'COIL TAPPED EVERY 16 TURNS

URNS ON 4 CORL OR 4 TAPS
[}

“Al 3PL VAR COND.

10 *0]

WDz

=

N R. R. L. EDMONSON, of Bluefield,
M W. Va., submits the circuit shown
with the following comments:

“Noting that your paper seems to
specialize on the ‘tried and found true’
circuits various fans-all over the country
are contributing, I thought perhaps you
would be interested in the accompanying
sketch. 1 have such a set now and its
operation is a genuine delight, ‘reaching
out” all over the country and covering
every wave length being broadeast.

It may be ‘old stuff’ or something al-
ready in print, but while "carrying out
some experiments in - trying to couple

back from the last audio frequency plate
cirenit,. I, accidentally discovered this
freak. and a freak-it is. After becoming
familiar with its action, no difficulty is|

6727090v _ :

I .

- IIIIIII*I'I'M i
‘szzi\ﬁ"%*’—.“_f

experienced in tuning even though it has
the disadvantage of many tuning coptrols.

“Last summer in Cleveland with three
strands of number 14 copper aerial in the
attic, I tuned out WHI and WJAX and
picked up ‘Skinner Organ recitals’ in New
York.
the wee small hours, WWJ. and WCX at
Detroit every day .at noon, which is some
accomplisiiment as the steamers on Lake
Erie ‘pound brass’ all day long.

“Using & T7-strand galvanized wira I
picked up the following stations: KDIA,
WOAW, WGEY,- WCR. WCAE, WFAA,
WOS, WOO, WOR, WLAG, a2 station i
Columbus, one in Washington, D. C., the
U. of Kansas, and several others,

! “The set has = tendency to- oscillate

1 heard Hawvana several times -in |’

eaqu and it is this I -am working on now.

*The antenna used is on a hillside, the
highest point 8% feet from-the g'rounrl and
68 feet long.

“"“Would very much like to have opuﬂons
about the circuit. The coupler Lt and L2
is a composition affair 414 inches in -diam-
oter, wound with 86 turns of number 24

wire. and has 54 turns. The primary is
tapped in units of 1 and 10.
used are WD12's. The first transformer
has a ratio of 10 to 1, the second 414 to 1 or
4 to 1. The variable grid leak is a panel
mount. type. and unless connected Tight
'squeals’ very bad—try changing leads
until right connection is found. The
aerial variable condenser s a 23- -plate
vernier affair. Tha last two tubes are on
one rhedstat, 30 ohins. The A batteries in
parallel are 6 dry cells. ~The grid con-
denser which I tore out of an old variable
grid lealk and coudenscr, is connécted
across, the variable leak. I wound the
spider web on- a 4-incb form and has a
total of 40 turns, tapped every ten. The
switch and .points are panel mounted di-
rectly over the coupler or between the
coupler and aerial condemser. In mount-
ing the instruments I was crowded for
space, S0 I fastened tho second transform-
er to the end piece of the cabinet.”

| PORTABLE SET FOR AUTO

(Continued from page 23)-
that only the mica tvpe be considered for
use. As i3 obvious, one rheostat is used
for the two amplifier tubes. and a separate
one for the detector:

Tuhes fo be Used

In the original set A tfubes wére used
for the amplifiers and a soft tube in the
detector socket. An A tube can be used
there ‘also, or the 199 and 299 types can
be- used in gll three If desired,

‘The reslstance of the rheostats depends
of course upon the type of tubes used. In
the set made by the author the rheostats
have removable cartrldge type windings,

can be inscrted.

s @mngl)e”
RADPIO CABINETS

“From the Lumber to Yon”

PRICEkCash vuth order, prapajd east of ]
Mlssnutl Rliv »est, add 18 cents to quoted -
Send Posv. Oﬂice or Express Money

Imitation Walnut ﬂl‘nulm‘ “'llnut
r Mah: or M

Mounting
Boards; 50¢c
Each

of No, 1 woed finlshed
Tbright or ru\n

ATl nat warg or.crack. Lol
in either Mk.ho"'"u or w mml
finish:

Manufacturors’ and Dealers” “[nquiriss Sollmhﬂ
THE - PERKINS - CAMPBELL ' CO.
(E:2—"Tishod 1879}

_di0-ddn poee ;, CINCINNATI, O.
i TRattfon.._alan_or Bradstreet's)

D10 L/Gﬂfﬂ/”@ 1
ca LTIne 150

The new Keys‘tone, made of
genuine Bakelite, approved by
‘Underwriters. A b solutely
weather, dust, damp proof and
has no vacuum to lose.

At Yeur Dealers -
Eleciric Service
Supplies Co.
Mirs. of Llghtalng Ar-
restars for over 31. Years
17th & Cambria
Sts.,. Phila.

S\ VAT
\\\\\\\\ (7> //
S ZA
N7, Z
-(SAMS ON\:
| E ‘ O'IA TYPE 24 AMP-5VY E
=1 5V S
=1 ot =
= =
= Tested and approved =0
v by the foremost radio =
— authorities. A trial =
— will convince you with | =
foment “*money-back guaran- =
== tee.” ==
A :_f AMail Drdﬁe]ll-id?mmp“y_-. i
= ';’H OENIX I3
' {=] TUBE CO 1=
= 23 E. 26th St. N
| >~
— =Z}| NEW YORK CITY RN
| 4= - =
& X
| Dealers” and Agents’ trada solicited

’

Prices Smashed’
Quality Not Sacrificed
Here isreal battery
quality, guatante teed to_you, ‘at
pnces that will astound the en-
battery-buyix]x)g pg&)hc. mg:ler
factory. Pot the D A
mﬁ?ﬁﬁ'ﬂwn pocket You aetually save
uch mere than half; and so, that you can be
convinced of true quality and performance, we

E7e 2 Written Two—Ye:erd Guarantee

Hereisyour
Our batreryis right—snd the
evermnde. Convinesyourself.
al 2-Volt Radio. !é:praga Bamry.
al 3-Volt Radie ;{ura" preary,
t, 80 Amp. Radio Storage Battery, 8.0
K Radio Storagl Battory, 9.
-Volt, 120 Amp. Radio Sto! Battury.g gg
-Volt, 140 Amp- Radio storagt;nm;y,
‘Wa ask for no deposit. Sxmp pend name
and address nnd style wanted. B&therrydwxll
be shipped the day wa reccive your order:
Express C. 0. D,, subject to your -
examination on '\rnval_ ur
guarantee accomp:mles
each battery. Weallow 5%
diseount for cash in fu
with order.. You cannot
Josel Act quick, Send your
order today—NO’

Arrow Baﬂery Co.
- 1421 South Wabash Ave.

priceis the]owest
the prices!
$3.75

1.00
8

pecia

5+Volt,
-V ol

(14 16 Vuoy St.

NEW YORK
VARIOCOUPLERS
$3.50 Workrite 180> Silk Wound.
3.50 Fisher, Largs, - 50
2.76 Fisher, 180*

4.25 Sne:lnl Bmk Wound lelﬁ fDr
Circuit (with

"1.00 Amhnssador Cnll {with dlnﬂnm)
VARIO\IETI:RS

$3.50 Sor

5.00 PnLhé Mou]ded

8.50 Flshor, Large ..

CONDENSERS

$12.00 N. & K.,

aboye ltems are Just a.few of our nemeraus
altramv- riced articles, whish ary contained in

r BULLI N OF RAD10 PARTS. Gladly sent
m YoU Loon reguest

Ws specialize In_ the “FAMOUS AMBASSADO
LONG DISTANDE CIRCUIT. Write for ilst M
Either mol- or- thres tubs eet.
Price of nnrts tnr !|I| l! tlﬂl $15.60
TU S'E

Prlnu nl n::rt for

We hea arhn for “Radion”

Dllmn”'PmI: The bost panel mahrlu
2l orders promptly -attsndod = to.

amoununn to $5.00 or - nmra wlll by lhlnpuﬂ pro-

vaid.  WHI ship G, 0. D. eo

dse., the rotor is wound with sama 5128 |

All the tubes |

so ‘that any values of resistance desired |

. May- 17, 1924

“The ratio of the audio frequency trans-
formers should not be excessive, that.is,
not greater tham 6-to 1.

LIST OF PARTS EEQU’IRED
Socksts

Rheostats

Single-cirenit jack
Single-cirouit switch
Double-circnit switch .
Raflio freqmency special transform-
ers -

-00025 variable condensers
400026 grid condenser

2-megohn grid leak

Aundio transformers

W01 mfd. fixed condenser

.001 mfd. fiked condenser
Binding posts

Pisces panel stock

3
2
1
1
1
2
2
1
1
2
1
i
B
4
Miscellaneons angle plates, sorews, efc.

is of the fixed tubular type that slips into
clips on the grid condenser.

Diagratns of the pane! layouts and ar-
rangement of the apparatus, with details
of windings and assembly will be taken
up in further articles.

(TO BE CO\TINUED.)

Form for Bank Wiring
‘When used for a bank winding,
winding form should be grooved,
order that the ‘bottom' turns can not
slip out of place, when the fol-
lowing turns are placed above them. If

the

tained, Erooves must be eut for the first
two or three bottom turns and for ths
lgst two or three turns. With a tightly
wound winding this arrangement will be
-satisfactory, as the groovos keep the turns
in place.

—_—
A little sealing wax dropped on the edge
of the windings of a coil will prevent the
wires from slipping.

91%%
of all tubes are

Needlessly Destroyed

_RADECO SAFETY FUSES

COMPLETE PRO'I ECTION
Price 50 cts. each

Dealers write for proposition,

Radio Equipment Company

20 Stuart Street BOSTON, MASS.

The prid leak

in .

a grooved winding form cannot be ob-°

panies ordor,

Wil stimulate  you
.Produets. 14 of the most D
are fincluded. Shows tho Dm'chn
correct piece fer his set. A constant invitalion
buy Fohnesteek Producta.  Dealevs are offered 200G,
prafit nr(\il ch case, an unusual offer on standard
o

Price to Dealer..

West of Mlss|ssi-pp

Transportation prepaid when mopey

order or check acc mnies order.

gzubsequcnl orders at regulm- price of
0.00.

Sty
T msb‘mlly thy

Contents ‘Retails for $51.50

Reills witt o snplied 2t the resular 100 ‘ot
shown in entalugue. which comes wilh case, |
less unt

or money orde

..FAHNESTESCK ELEC. . CO,’

leel Send

| Dept. 5 Chicago; T.

. @ \“l[\'llll!hl//l,,/,///
Get \\\\\/m Cae
Al A

Stations
with

T »”
Fztoon
EASY TUNE - 37, 52,00 4", $2.25
RADIO DIALS "
“Eztoon” radio dinls make possible that close

tuuing so cssential to bring in stations but a
few meters apart. They are large enough to
give the slightest adjusument. No friction—
they operate as smooth as glass.

Particularly  well adapted  to  Heterodyne,
Acmedyne,” Neutrodyne and tuned Radio Tre-
quency circuits. No holes to drill. hcxcly‘
take off old dial and slip on “Eztoo
Sold under positive money-
back guarantee

Ask yowr dealer, .If he canuot supply, we will
ship parcel post prepaid
Jobbers and Dealers write for discounts

BUTLER MANUFACTURING CO.
3233 W hi: “St., - T Ind.

. LONG ISLAND CITY NEW YORK

S s R W T e
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" one to which the connection is made.

-live rubber
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RADIO DIG

E ST — Iilustra‘ted

27

Switch to Ehmmate Dead End LosSes

"Thirty Turns of Coil

Cut Out of the Circuit

Dead end lésses in variocouplers and
other forms of tuners may be eliminated
by the use of the switch here illustrated.
A rcar view, front and cross-section of the

'WORKSHOP KINKS?-

EARN A DOLLAR—
THERE &ra many llttle kinks |

worked out at home that would
aid your fellow Radio worker if
.only he knew about them. There are
new hook-ups, mew ways of making
parts and various unlgue ways of oper-
ating' sets that are discovered every
. day. Radlo Digest i8 vory much inter-
ested in obtaining such material. Send
them ' {r with full detalls, including
stamped envelope, so rejected copy
may be returned. The work must be
entirely original, not copied.

RADIO KINKS DEPARTMENT,
Radlo Digest,

510 North Dearborn St.,.Chicago

DIAGRAM OF

CONNECTIONS

10 TURN 10 TURN

O TURN

CONNECTION

15 TURNS 10 UNITS TAPS

SWITCH ARM AND KNOB

advantage. By using a different color for
each circuit,. such as red for the battery
circuit, yellow for the primary or aeriai
circuit, green for the secondary. circuit,
etc,, the wiring will have a neat appear-
anco and ‘the subsequent tracing of fin-
ished wiring will he an easy matter,

switch is clearly shown. The duty of the
short arms Is to connect the succeeding
groups,of 10 turns eaeh, which w{ll be seen
disconnected until the.switch arms cover
the switeh points.

The. arm resting on the point 7 is the
The
long arm is mado to rest on any of the odd
numbered switch points. As many of

CONTACT
POINT

these arms may be inserted.as desired,
whieh will depend on the number of turns
used on the tuner.

- By means of this switeh 10, 20, 80, or
even more turns may be thrown out and
there are no more than 9 turns connected
at the start,

When the long arm, for example, is on
point 1 any . numbher of-turns may be
brought in from 15 to 24 turns in the cir-
cuit and at the same time the other 30

- ‘turns are not in ‘the circuit at all—Geo.

A. Selzo, Worcester, Mass.

Uéé_ of Spaghetti Tubing

Where the wirlng of a set is olose and

complicated, spaghetti tubing should be:

bised to cover eaeh wire. Spaghetti or
English tubing is made of varnished cam-
‘bric and.can be obtained in a variety of
colora. Some fans prefer using thin rub-
‘ber ‘tubing .instead of the spaghetti. The
tubing is no doubt a better
insulator, but spaghett! Is more popular
‘beeause it ig cheaper and looks much bet-
texr.

The, variety - of colors
ghetti

5 in - which * spa-
ean be procured g another great

Test Tube Condenser

A variable condenser which works well
can be easily made from two test tubes
and some mereury. The tubes should be
of such sizes that one will slip easily in-
side of the other.” Mount them in an up-
right positton with clamps and coat the
outsr tube with tinfoil. . Pour mereury
in the largest tube to "a depth of about
1% finches and place a cork or stopper
over the inner one. Paste a piece of felt
on the inslde of the outer tube so as to
provide a guide for the smaller tube and
to prevent it from touching the outer
sides. Mount an eccentric on a shaft and
make it of such a size that‘when the
dial is set at maximum the mercury Jjust
reaches ‘the felt guide. Connection with

' ECCENTRIQ

85 01A,

MERCURY
BETWEEN
WALLS —

the inner conductor may Dbe made by
passing‘ a piece of number 28 hare copper
wire. through the felt to the boitom of the
tube.

The eccentric is easily

FADA “ONE SIXTY"
NEUTRODYNE CIRCUIT

The FADA “One Sixty” is the
four-tuba Neutrodyne radio - re-
ceiver that in selectivity, volume,
diatance and clarity equals tho’
best results.of any five-tube.set of
any. type or make Owners say,
“If ‘we don’t get em on the loud
gpeaker, “we ~don’t count 'em ot
Conslstent performance on
speeker from stations I500 to 2000
miles away oand sometimes much

further.
o $120.at dealors v
Extra for luhos, batteries and 'phones’

F. A. D, ANDREA, Inc.
1581" Jerome Ave., New -York City

Fada

x

— - e

‘DEALERS

OMPT SHIPMENTS]

ERLA Selectoformer
"~ As Usual
We Are First
With the
Latest

Send. in ' your
name so we can
send you our
complete. cata-
log on all the
:staridard lines.

made by cutting |,

ILIGEvAL DISCOUNTS] |

a picce of Ja-inch oalkk or hard pine to
the size of a silver dollar and mounting
the shaft about 4-inch from the edge.
The tube supports are made from scraps
of sheet brass and the supports of the
shaft are made of oak. Care must be
taken to mount the foil close to the wall
of the outer tube as the capacity depends
upon the distance between the conductors
as well as the glass.. The thinner the
tubes the higher the capacity. Two such
condensers may be mounied with one
dlal to give a higher capacity with a single
eontrol. A piece of thin and narrow oak.is
placed over the Innmer tubes and one ec-
centric forces. the tubes down from the
center of the wood. " The mercury brings

the tubes back when-relensed by the
eccentric, ~—Loren C. 'Hurd, Northfleld,
Minn, o

Some Causes of Interference

Interference in a Radio set is often due
to the action of a simple electric.device
in the home. A toy electrical train may
become a miniature transformer of Radio
waves, a defect in an arc light or in an
electric power transformer, such as is
found on many electric poles, X-ray ma-
chines, passing trolley- cars; motors In
factories, vacuum cleaners and other elec-
trical devices cause interference, altbough
fortunately these disturbances mostly are
limited to o very small radius.

] ust three faps~

TWIST of the
" thumbscrew, three |
taps with o hatniper—
and you're ready to drill
your panel acourstely
for any instrument. "No
more spoiled pnnels'
'ho urc AU
., MATIC TEMPLATR be-
longs in vour toal kit
Get it from your dealer,
or write us (Room 607)
it ho cawn’'t supply you.

The Church
AUTOMAT[C TEMBLATE

TZ DISTRIBUTORS

g cumcemson Inc~1E: 42 St.NXC)

Csr

Price $1.25

READ YOUR ANSWER
- IN- THE STARS .

The detector guestion Js a

Ty im-
partant oup lo evsl h\dldnr of a
reflox radio set, and ¢ne that he must
Bnswer before he can.. conslder his
-job reslly . finished. -
Tno 'STAR- FIXT GRYSTAL is tie
complete answer to this question, and
R you can get one from almost any live
dealer in T3
Futly Gumnhad Price $1.95, veny:
where,” - The crystal is- “STAR-ITE"”

STAR CRYSTAL. COMPANY
Wondward ‘Avenue, ;Dotrolt, Mic

Gear Attachment for
Vernier Drive on Coil

The &ccompanying illustration shows
2 vernier tuning device I am using on
my flewelling set. I find with this ar-
rangement thot much more satisfactory
results can be obtained from this set from
the standpoint of volume and stableness
of the set., The hand capacity effect on
the coils is entirely climinated. with this
arrangement, and the shortest possible
leads can be had.

In referring to the sketch, the shaft that
extends through the coil mounting is of
fiber, which makes the géaring and knob
insulated from the cireuit. A’ frletion
spring is used to hold the coll in any posi- .
tion that it is set. I use the gearing
arrangement on the tickler coil in order
to make the well-known grid circuit as
short as is possible. ’l‘he tickler coil has
pigtail connections.

This arrangement cap also be used to

make the coﬂs work hke scissors by put-
ting the large gear shaft through the
width of the mounting instead of the
length of the mounting as shown.—Arthur
J. Myers, Davenport, Towa.

AGNATRON! If you insist
E upon that name when you
buy tubes, you are jnsisting upon
obtaining the very best in -vacus
um tubes. You are assuring
yourself of better results from
ANY set!

Tha MAGNATRON DC 2614 and
the MAGNATRON DC 199 aro lead-
erg tn thefr respectlvo fields. At their
list prico of $5 they ars an outsland-
ing value. : .

Ask Your Dealer Tor
Magnatrops!

3_09 Fifth Avenue, '

14 DepL'L, 60°E. Roosevelt RU
4 CHICAGO

) Famous Guaranteed Quality and Service —
7' _Backed by Years of Suceessful Menufactyre spd
i Thousands of Satisfied Users.
Prices That Save and Satisfy
Auto Batterles Radio Battoriee

8-Vokt 11 Plate, $12.25
6-Volt 33 Platy,  14.25
12-Voit 7 Plato, 17.00

vei 139
wpechl 2-Val; Storaga Bnﬂcry l'ur W.D.11 and.12 tubeu
hoars on one char echar, Re.hlc 55 DD.

Volt S(ornzu Bnmry fur U V 199 tubes,
f:amuu 282 Volt. $8.0
Shipment uxpress C Q. D

Aubject to examination,
Disc:

ount for cash in full with order.
2-Yr. Guarantee Bond in Writing
ith Each World Storage Batte,

pmau amafﬁcwrg World pe

- YOOI NAme AN

P received; and glve youa 45-Volt B
Hydrometer Froe wuh each battery
purchased. Write today.

Warld B.;ﬂery Company
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I tuned in WKAQ at San Juan, Porto

REAL DX RECEPTION ON A TWO TUBE CIRCUIT [t Wm0 00

’Success of a wave trap depends upon

- - thé quality of the variable condenser. Al-.

O - . - ways use a low loss condenser, for good T
results,—S. Lebrecht, Kansas Cily, Mo. 8 :

V SINGLE WIRE d i = - R
‘AERIAL - | .
’ h o ‘ 1 7 Use Test Board First

Radio amateurs, when deciding what 3 -~
type of set they wish to build, should
naever begin by mounting the parts on a
handsomely grained panel or installing
them i a beautifully grained finished
cabinet. Get a plain wooden board and
1ay out the parts afterward following the
diagram- as closely as possible as to the
arrangements of the assembly of the
parts. :

VARIQMETER

BP

RHEOSTAT
VR[ABLE RHEOSTAT I o

CONDENSER ‘ T Aupio
B - | FREQUENCY
£ : _ TRANBFORMER

Ty

i
i
h

T I g i Dbl
S ) - Y e ! Crosley Model 51 ‘

Are you cashing in on this
sensational success? It's
going big everywhere. Be
ready! Let us keep yvou
supplied.
Get our big ¢atalog—sent ONLY to dealers.
Ask for A1002. No others nced apply.

GROUND

Tup BATTERY uB" BATTERY . ¥B” BATTERY

oult with-two tubes. This gives you|his Grm name is Tonkawa Plumbing Co., | very selective, with plenty of volume.
a chance to xiake use of that loud [of- Tonkawa, Oklahoma. The whole staff | UV-199 and C-299 tubes can ba used, but
speaker once in a while. got together and worked it out to their|then 45 volts will be necessary on the de-

Two variometers—no, they are not split | satisfaction. Now they pass it on to you. [ tector stage instead of the 2234 shown in
this. time—one good variable cendenser, & They frankly state it's an improvement |the illustration. & L

YES, sir; here's a long. distance cir- One of .our fan friends sent it in to us; stations, but they find it easy to tune and

variable grid leak, a good audio trans-|on the simplex diagram given In the De- The circuit does not resemble any of
[ former, some fixed condensers and the | cember, 1, 1923, issue of Radio Dlgest. our staihdara clreuits, so it will give
usual ‘assortment of necessities. J Not only do they get coast to coast|you ‘something new to play with.
— = -
n = ito that of Flgure 3., On a 8-inch -tube, |one end to aerial and the other to the set.
. 9 . 1| using number 24 dec. wire, wind 40 turns | With this hookup I have tuned through 4
. The Reader s Vlew and connect the ends to a 23-plate vari- | WHB™ and received as high as 60 sta- i 7| Never soid
ol s able condenser; then cover the coll with [ tiona in one evening. On Tuesday evening, at cut
wax paper. ‘Over the wax paper wind 10 | January 14, while WHE was on the air, f§ erwes-
L Results with Wave Trap - turns of number 24 dcec. wire. Conneot 3

As a regular reader of the Radio Digest
4 1 noticed in the Issue of January 19,

1924, an.interesting article 'on wave traps. I I E T E RO D Y N E
Being a DX hound, I have been' experi- ‘
menting with various wave traps for the ' . Y. .
last two months, trying ten different hook- Pf hl O l“
ups. I have found Figure 3 in the Radio anstle SC ator .

Digest of that date the best, By using &

Loud Talking Crystal

Sold only by reltable deal-
ers and at full price. The
Premier Crystal of the Ra-
dlo World today. Id for
REFLEX or ORYSTAL acts.
Order, if possible, from your
dealer. 1f he does not have
it, send to ws for one. Price,

WE
REPAIR

i THE I'OLLOWI
hook-up similar to Figure 2, I have tuned $6-00 N © NP Slov::!ﬁs;bbg;)stpgxg} f
through WDAF on' their Nighthawlk Postpald . PIan,)\‘l’:m R,,.’,Z!f"""’”
3 ) TOW b or-. ’ €Ol
g“;‘:h&lsb;nd received K‘HJ and KGW _ on aboonr . B-METAL REFINING MPANY

dealers 525 Woodward Avenue, Suite 46
MICH

At present I am using a hook-up similar DETROIT,
a .

Super Heterodyne o
/ Dasfers and” A
Immeodiate Delivery < Attractive Discounts R TSR sty Attonded to
Branston Kit No. R..100 Complete $36.50 -
Contains—3 Intermediate R. F. Trans- L WD-11, WD-12, Our Specialties
formers, each.. .§6.50 e - : e
1 Special Transfe 7.50_day=" WD-11 p
1 Special Oscillator Coupler e300 WD-1z N
- 1 Antenna Coupler .. 4550 UV.200
Book of Instructions w i Uv-201
. Prints : 100 e
= . C-301
3 IT corfects the usual cause of failure by ad- DV-6
justing the strength of the oscillations to BV-1
that of the incoming signal. : DV-2 - . .
| Complsta Stoek of FADA K d Sot . N
. b CE Rege Cataton Na. L2 ke | - Ptanstiehl Radip Service Co. H. & H. RADIO COMPANY
] AMERICAN RADIO MFG. CO. 1 - . . Higbland Park, Il. . o P 0. Bex 22-A
Dept. V, 6 West 14th St. Kansas Cliy, Mo. | [ chicage: 1001 W. Washington St, Haymnrkst 8010 (':linhm Hillk Station NEWARK, N. J.

514-Page RADIO

Handbook Only $1 EV

y

|| Guaranteed Head-Sets Folding Loop | .. ™
) QB | iR T

run no risk when you buy

Just off_the press. The greatest - Rk P . P's them. . Money back if, after
book on’ Radlo  ever_written. 514 Badlo Batten 7" days” trial, you'st ot
pages. Compiled by Harry F. Dart, .\ ol J satisfied that they're lke est
L.I., formerly with the Western —— = N e receivers -on the market at
Tlectric Co., and U. §. Army Instruc- . -ihey hﬁt‘]’oﬂg&? the price; ~ Why oot _ac?t .
tor of Radio. Technically edited by - pgbt now and get a pair?
T, H. Doane. Filled with sound, . IPll mean getting the maxi-

practical, ‘tested information for : . . - mur from broadcasting from
every radio fan, from beginner: to Conspicuous for vis’ the day you put them ‘iuto
hagd-b(;_iled ogvli Send 31 to-day. : 4 4 use. i
and get this 514-page I.C.S. Radlo i I endurance
Har:dbook baforemyou spend ar;gthexé . tahty and ant A J s <
cent on parts. Money back no — i i Our i heve never duplicated our | R
satisfied, 50,000 already sold. the nght batteries ox&lnsig@ features.
I} Fire i ne-

‘Mail the Coupon To-day : by test and proof for constty for tomplete insulation, mo other
——— e —— ) o toldiﬁx‘(‘zuloorlr‘: lix;m this If'f%m(‘)%l\' EPIECE.

Lnternational Correxpondesce Schoels } every. radio use. G N e of hionwy metal.

Bex 8279-H, Saranten, Pennz. -H?ndsomo morotco covered carrying tube.

I_enclose Ono Dollar. Ploase sond me—post-patd—: p 1y £ - " Rich mahogany fnish. ) Sk
llhu &}:g_'ﬁ‘:nf 1l( §: S mgxo ﬁmfbmki:ﬂond ils un- l NA"TIONAL CARBON CO., InG, ’;1163 gav ““g:ri‘l:iﬂrel P i The rgwoo’xodl;g%“h. hﬁgga np like: an umbrella—ivorks like a A= e
ders| 2 am not entlrely satisfle may . 5 5 I e N Y © .
—— this book witbin five days and you will ve- | Headquarters for Radio Battery Information Complete Y Completo ;! YDEAL FOR. YOUR
R . : . 2 “Red-Heads” . sent -prepaid .on . receipt of SUPERHETERODYNE

New York - San Francise0 ||| price if you are unable to get them at your ||| Ono dozen to a casei! List §1.00,

d ; . dealer's,
Canapiay NaTionAL Carson Co., -LinuTep :

Factory .and. Offices: Teronto, Ontario THE NEWMAN-§TERN COMP'AN? J. NAZELEY CO.

1
e}
i _} || Depta-R: torn Bldg.;: Cle | o1 Hudson s . NEW YORK CITY"|

Addross

|

|

|
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A‘ Good Portable Recelvmg Sef f‘or Tra-\-félers.

HE'portable set is undoubtedly -gain-
ing widespread favor
‘enthusiasts, and -a. considerable num-
ber of these sets are being built. The sat-

isfaction and added pleagure in owning a [

portable Radio receiving set is only known
to those who are fortunate enough to own
cone..

The .convenience with which the entire
outfit. can be carried about from place to
place is another feature well ‘worth con-
sidering. You say to one of your friends;
“You ought to hear my set work.” Why
not carry it over to his hcuse and demon-
strate the remarkable ability of the set to
pick up concerts from, the powerful dis-
tant broadcasting stations. That is only
possibie with the portable set. ]

To appreciate that feeling which only

comes to the owners of such tvpes of re-.

ceiving equipment, it Is necessary to build
one yourseif. No matter where you carry
it, you can look on it proudly and say, ‘I
biilt it,” and that means a lot; especially
when you have succeeded in ‘building a
-'portable like the one shown In the. phao-
tograph, %
Homemade Except Parts

This set was built by one of the, hap—'

piest Radio men in the city of New
Orleans, Mr. W. J. Geary. Although new
in the Radio field, Mr. Geary is gifted with
the knack of wlielding tools in o -very
artistic fashion, as you will note from the
perfect - workmanship throughout. Not
anly that. but he also carries the stuff
required to push planes through pine knots
—mnote the right and left hookers.
Cnbiney Dimensions

'The cabinet in which.: the inﬁtluments
are insialled measurcs 16 inches long, 8
inches wide by 14 inches high. Three~
eighths-ineh oak is used throughout. The

cabinet and cover are in natural color and "

finished dull by applving wax to the wood.
Completd, with Dbatteries, tubes,. etc., the
entire outfit weighs 22 pounds.

The set cansists of a single-eircuit re-
ceiver with detector and . two stages of
audio fr equeney amplification, jacks being
provided. in order to permit plugging in on
the detedtor, one staze or two stages.of
amplification. !

For-those interested in reproducing the
set described, .the diagram, IMgure 1, and
the llst of parts used will prove of value.

3PLATE
VERNIER COND.

Carry Radio with You on Your Tours

By Edward Thomas Jones

among Radio |- §

are mounted to the right of the first tube.

Fheostat Installation '
The vernier rheostat, employed for deli-
caté adjustment. of the détector filament,

is mounted in front of two plain rheostats
which control Lhe filaments of the ampli-

000000

LlEN ’
A B

The arrangement of the apparatus in
the cabinet is clearly shown in the pho-
tograph. The tops of the detector and
amplifier’ tubes -are scen protruding just
a trifie out of the bakelite panel. Three
. holes have been cut in the panel to allow
the tubes to be Inserted in their respective

S

._#ackets, which' are installed -at the right
The three jacks'|

ais.ance below the panel.,

[ “Kills Reflex Troubles”

AL HETAL COVER
REEO SUN
& DUST oUT

CRYSTAL
15 REHOVABLE
& REPLACERB

éASILV
HOUNTED

e SPECIALLV ADAPTED
FOR REFLEXWORK

‘“Lincoln” Detector
Crealing tremendous qensation. Enclosed, fxed,
"djuxnhle v, rings iir distant stations loud
and clear., - - You need it.
luda)’ Prico only $2.00.

one yanr,
: Jobbers;

Ask yaur dealer or wte—
‘Ahsalutely guaranteed for

Dtnlers. Wire or write.
Mention- this ad.

LINCOLN MFG. CO..
‘Dept. N-5

- Los Angeles, Calif." ||

+04}

fier tubes. To the right of the rheostats
in the back is the 23-plate variable con-
denser, while in front of it can be secn the
15-point inductance switch. -Néxt to -the
23-plate condenser dial Is the dial which

Dubilier
Duratran
reduced fromg

s500

-Increased
production,
h'as lowered i
manufacturing costs  of
the Dubilier Duratran—
the radio-frequency trans-
former that- brings in all
the' stations loud -and
strong—not just a few,

- And you receive the benefit in a
big price reduction. - i
At all good dealers.
DUBILIER CONDENSER &

RADIO CORPORATION'

42 West Fourth” Su-eet, New York

controls the tlekler coil “of the vario~
coupler. The large dial is the latest devel-
opinent in vernier attachments and ls em-
ployed in adjusting the 3-plate condenser,
which is shunted across the tickler coil to
a very fine degree of selectivity. This
makes -{t possible to obtain maximum re-
sponse from distant broadcasting stations
without dlstortion.

The two binding posts at the e\neme
right of the panel are for_the antenna and
ground connections,

PARTS REQUIRED
variocoupler. !
23-plate variable condenseX.
3-plate vernier variable condenser.
15-point switch.
amplifying transformers,
variable grid leak,
W002 fixed condenser.
phone jacks,
tube sookets.
pla.ln rheostats.
verniex rheosta,t.
tubes. b
binding poste.
2214-volt B batteries.
dry cells.
panel, 7%4x1514xY; Inches.
dial.

HHUNSWHDOORHBD M -

With a one-wire antenna 90 fcet long
and 30 feet high at both ends, the follow-
ing broadcasting stations Were {htercepted
and their concerts enjoved on many occa-

WS8Y, WTK, KDYW, WSB, WDAJ, KYW,
WQX, KDKA, WOC, WIAM, WOS, WDAX,
WAAP, WHAS, WCAG, WGV, WDAT,

WWDAN, WWJ, WDAF, WGAT, WIX,
WEAM, WGY, WJAX, WCX, WHAB,

WEFAA, WG\I PWX, WJAD, WKAF,
WLAX, WGAM, V\TAL WBL, WLAG,
WLW, WEAO.

Mr. Geary uses the headphones most of
the time, as it is not very practical to
carry about a loud speaker of any type.
If a loud spealter is desired. provision
should be made for it in the cabinet.

Winding Spider Web Coils

I procured several-filher disks with fif-
teen spokes all 4 inches in diameter. When
winding in the usual spider web manner
I found that 50 turns of wire could net
be run on tlem. -In order to overcome
this difficulty I first wound on a five
sided figure or pentagon.
slots free. 1 wound on 18 or
then skipped
and wound on another
After 18 twrns I

This left two
20 turns
to one of the vacant slots
five sided figure.
slnpuer‘l to

the otlier

vacant slot and wotind on turns as before.

This makes a very neat looking ¢oil and
about twice as many turns can be wound
on the.same form. When finished the coils
will look like a fifteen point star. This
system of winding can be adapted to
any form having any number of spokes.-—
Fred . W. Wallace, Rochester, N. Y.

LamBért’s
Reach-Out
Crystals

The kind I use on my famous DX
Crystal Sets that reach out and bring
in concerts

400 to. 1000 Miles Away

Mountéd S0¢ each, two for $1.00.
Unmotwted 40c-each, three for $1.00.
Fixed detector, $1.50. Mailed post-
paid the day I get your order.

Leon Lambert

501 So. Volutsia, Wichita, Kansas

slons: WEAT, KSD, WBAP, WOAW, WAIC,

the Method
of Contact of the

CARTER

INDUCTANCE SWITCH

Kato the solder lerminal
made in one pie
the conlnet arm

and conlact are
mud 50 shared that when
ses from ona to tho nost,
click, which indicates a
An excluslve Carter ¢

there
contact is m

Any dealer
can supply.

ELECTRAD
VARIOHM

Doubles Your Dlstance

Eliminates Circuit Noises

Qorreet grid resistance for vour

» tubes wnd set. IProm '4 Lo 30 Meg-
ohms by simply Unnm" the kuob.
Once  set, atn; permanently.
3Moisture '1|Id non-mlero-
phonic. Can be used witht any
standard fixed condenscr.

Price T5¢; mounted, $1.00.

' At your aewnlers, or direct. Abso-
lutely guaranteed.

| ELECTRAD, Ine.
|: M.Broa‘dw?y‘yey -k, N. Y. %

il ot
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with an abrupt click in the phones, just|ac sllght as to be .n.egliglble. It may ba

A

One Stage Audio.
(08311) AAS, St. Louis, Mo.

I am enclosing a hook-up
interest some of your readers. I have had
especially -good results, in fact, I have
your Miloplex and also a single-tube reflex
set but this has them beat in my éstima-
tien, -both in distance and clearness. I
have picked up KF1, KHJ, WIEAF, WGY,
KYW, '"WBAP, WBZ, WCALE, WCAL,
WDAP, WOO, TWHAS, WJZ, WL,
WOAW, WTAM, and lots of other stations
of lesser importance. 1 use a UV-200 de-
tector, a skeleton-wound variocoupler with
primary _tapped at every seventh turn.
A 23-plate variable condenser with vernicer,
a Freshman .00025 grid condenser with
variable leak. .

Best results are found on stations of
400 meters or over. I use very little fila-
ment current, with the plate voltage at
about 16 or 18 wvolts and on stations less
than 400 melers, move filament current
and 221% volts on the plate. I have tuned
down #s low as 226 meters. There is prac-
tically ‘no body capacity effect in tuning.

I wish to add another tube to this set
and wouid leave it to your good judgment
as to Radio or audio frequency, and also
want -to -use e. voriometer in the plate
cireuit.
lish this addition to my eircuit I would be
very much obliged to you and you may
also publish .the. hook-up if you think. it
would he of any benefit to your inany
readers. This hook-up may be used with
or without ground.

which may

A.—We are lierewith encloslng a sketoh

of cirecuit conforming to your specifica-
tions for addition to that.of your sub-
mitted sketch.

- Conveutional Regenerative Set
(4878) CEH, Smith Falls, Ont, Canada.

1 have been an mv.exestud reader of your
since becoming “involved” in the
building and operating of a set some
months ago, and have recelved a great
deal of good advice from your columns.
I am therefor coming to you now for ad-
vice on some points still bolhering me.

My set ls the conventional regenerative
one, three homeycomb coil arrangement.
The set is in two unils, one comprising
tuner and detector, the other a two-siep
amplifier. The coils are in a standard
mount, with secondary fixed, and primary
and tickler variable in their relation to
secondary.

Why should set not work efficiently on
stations using 490 meters or ovep .-t
different -arrangement of coil: values is
recommended, what sizes-would vou sug-
gest? Is & larger condenser needed across
socondary?

TIs there any advantage in puttirg the

PATENTS, procured. Send sketch or ‘model to-
day for examination, prompt:report and advice.
No charge for preliminary advice.  Write for
frée Booklet and blank form ‘on  which. to dis-

close your idea, Highest references. Prompt-
ness assured, Clareuce A. O'Brien, Registered
Patent Lawyer, 200-C Security Bank Building.

Directly .across the street from Patent Office,
Washington, D. C.

'SUPER - HETERODYNE

PARTS $71.50

SEND FOR PRICE, LIST
S8ETS MADE TO OROER

: FORBES RADIO CO.
127 Norlh Dearhorn - Street, Chicage, Illinols

————————_—iiJu‘||=!I|liillL;-illlll
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If you would be s0 kind to pub-|

RADIO “B” BATTERIES

At -Factory Prices

Greatest Radio "B’ battery on market. F‘ 11 num-
her vollnga Ulnu. QUALITY GUARANTEED; LOW-
ESY PR i . brings in concerts LOUDER AND
S'I‘RO\GET\ will wark on any.tube or loud speaker.
Order by numbar TODAY witl ehecls, - metey order
or. pny postman C. 0. D.

"Na. 322B—22V5 voll veriable,

renlll‘\rly $2.25
No. 329 :

T
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BAT. 1 .
grid. leak direct fromn grid léad to fAla~
ment circult instead of across grid con-
denser? I notice diagrams. sbow it both
ways, but none give a recason for the
varied arrangement.

Diagrams of detector uriit alone almost
invariably show fixed condenser across
phones, as I have it; diagrams of detector-
two-step built in one complete unit omit
this, but sometimes sghow one across
phone outlet after the amplifiers. Which is
correct, or what are the-advantages of
each position over the other?

Primary condenser-apparently plays un~
important part in tuning: sll' my recelv-
ing is dome at either 50 <(plates half
in) or 100 (plates all in) on this con-
denser, and it seldom malkeg any difference
moving them from these positions after
picking up the station on the secondary
condenser; only two or three in my list
require any other positlon, and very oc-
casionally it helps to shift a few degreos
one way or-the other. Some stations that
come in at the 60 position cannot be plcked
up’ at 100, and vlce versa; on the other
hand tbree or four of.the powerful ones
can be received nicely on any position of
the . primary - condenser  up to 100;. the
question naturally arises, just what ls the
function of thls condenser?

My sccondary condenser is very fine
vernier, with 180-degree graduated scale;
in turning It to pick up stations at ran-
dom, sometimes I get the whistle first,
which is then ‘tuned into music by varying
the coupling between primary and sec-
ondary coils, alternately with the regen-
eration eoupling between secondary and
tickler; this is the general procedure; on
the other hand frequently the turning of
the sacondary condcenser dlal will bring in
the music or speech clear ‘and dlstinct
with no warning whistle or other wave
slgnal to Indlcate anything being pieked

up, and this may occur with both ooup- |

lings left as tight as possible; i e,
means of

no
increasing the regeneration or
coupling.” I should be glad to know the
reason for this, for it is evident the
tickler i{s away inside the polnt of oscil-
lation, and vet there is no evidence cither
of re-radiation to.bother the neighbors, or
of Internal noises ereated by oscillation.

Regeneratlon; sometimes when station
is picked up on the carrier wave, and has
to he tuned down to clear signals, by
varying the two couplings, it is noticed
that decreasing the tickler coupling, to
tune owt the osclllations, or spilling, there
ccmés a. point where the signals cease

At dealers, or
Durlnm&Co. 1

{’4‘;"2" Se, Phila.

WHOLESALE FOR DEALERS
AGENTS WANTED

LERS—We make a specialty of steekin. now
deaters and radlo depariments. Qur lerge price
1ist will he mailed free to you ox request. Godd dis-
caunts and prompt deliveries.

- THE RADIO SHOP OF NEWARK INC.
76 Springfield Ave., Dept. -H, Newark, N, J.

FOR RADIO TROUBLES

This ‘book, {2 chauters, 13,000 words, devoted en-
tirely to the elimination M rndln troubles, it yours
for oniy fifty cents, postpai

“The Radio Trouble Shooter”
tho "press Marel 15, 1924, A plain, practical
uselul beok you need if by elreumstances you are
whlized Lo- keep your own lcc(-lver in working order.
Applies to any type of receite

It will be your expert :\:slsmm always at

clbow to remind you of that

|--overlooked.  Ib's togh syste
eMciency, advice for pru\cnllo‘\ of llo\lb
tien of noiscs and what they indicate, o
help you nut your finzer on the source Of troutle and

rour

thus purify and s‘uenl,lhel! reception and gel ‘sta-
tons you "lest before in of parasitic
nolses,  Completo, instructions . for . the  cara of
batteries:

The rango of your vacuum tube, withoul cireult
nolses and interference, is practically Im]lmllrr] Phe-
pomenal anges avo nitalned by yecolvers absolutely
silent in opornllon. while needless noises only mck
your herves

Ravised edu.lon. Alfeady sold . in " forty states
and Canada. The lucidest ﬂfly rents you will ever
put into adio.

as though the circult had been cut some-
where with pllers, and to get it again the

-| coupling has to be closed in away beyond

the point at which .the regeneration ap-
parently quit before, the oscillation com-
menecing with a crash, instead of a grad-
ual Increase. If the tickler is moved out
of reach so to. speak, ofs the secondary,
should the set not function as a simple
two-circuit non-regenerative one, just as
though the tlckler coil were not there et
all?” ‘And why that sudden behavior of
the oscillations? BSometirnes it is not pos-
slble to get the station clearly at all; it
can be heard loudly through the spilling,
but not clearly, and of course the spilling
has to he eliminated for the sake of others
operating nearby. Does the best point of
reception, that is, the point just below the
spllling point, -vary with different sta-
tlons,” when the filament rheostal is left
stationary? That is, on the ‘same evening
reception ls 'being recelved. I mnotice it
varles from night to night for the same
station, but put that down to differcnt nt-
mospheric conditions.

Is there any hook on the market Whlch
oxplains in simple language suitable for a
complete novice, how to tune a set of.thly
description; not in general terms, but with
delails of how and why for each. eon-
trol:—primary condenser, secondary con-
denser, eoupling, regeneratlon, and flla-
ment rheostat. 1 do not include varlable
leak under this head, as .l presume It is
left stationary for each new detector tube
used, after the peint of best receptlon bas
been determined,

T recently read in answer to an Inquiry
that Radio frequency amplification could
be applied to a standard regenerative set,
by an arrangement of tuning coil, trans-
former and tube, so that the output frowm
the tube could be connected to the an-
tenna and ground posis of the. set; can
you advise me whether this applies to the
honeycomb set, or the variocoupler-variom-
eter - regenerative set only; it was not
stated in the artlele I saw. Also can you
tell me whether there is. any firm, of
standing such that 'its name on the In-
strument would guarantee the quality,
who makes Radlo frequency amplifyving
units, one or:two stage, which can he con-
nected In front of a set such as the one-
under discussicn. In your issue of the-
11th inst., there 1s an advertisement of
Amrad amplilying units, “either audio or
Radio,” not advertisad by the Amrad peo-
ple themselves, but by a jobber, which
leads me to make this inquiry; constdering
the difficulty apparently in handling
Radio frequency, It occurred to me that
while the very amateur would not hesitate
to build ‘his own audio amplifler, as I have
done, he would ‘much prefer to buy tho
Radin ‘amplifier if it were available and
built by known firins, and stick it out in
front as desired.

A, —TInabllity to accomplish higher wave
lengths ig due to size of coils. TFor sta-
tions using four hundred and ninety
meters and over it will be necessary- to
use coils of 50, 75 and 100 turns for pri-
mary, secondary and tickler respectlively.

The advantage in putting grld leak di-
rect from grid lead to filament circuit is

5-TUBE COCKADAY -

A four elrcult rerciver lhnl is the real sot for dis-
lanco. Ask the old tim

Complete Parts $49.65

:\ll Eenulnu standard parts furnished. Everything in |
Write for circulars.

SHIPMENTS FREFAID OR C. 0. D.
NEW YORK RADIO OUTLET
236 Broadway NEW YORK

Radio Information Service, Publuhers
. GALVESTON, TEXAS

Or $5, if four wneset or’s addresses are senl to-us,
INTER-STATE SIGNAL €0., DEPT. 1, COLUMBUS, 0.

FIXED DETECTOR )

Perfect Radio Cr

Rusu ite 14K Gold  Cat Whisker.
RUSONITE FPRODUCTS CORT.

3 Rusmﬁtc stal,
itiv Price ,\\Iolu\ted 500
. Price 25c

15 Park Ro\v New ¥York
SONKTE PEODUCTS
25 Jnckson Blvd CHICAGO

placed in position most convenlent.

A phone condenser, should be connected-
across the output of tha detector ‘tube In
any case (meaning when detector only-ls
used across terininals; when amplifier ta
used, across primary of flrst audio fre-
quency ‘transformer). None is needed in
the amplifier circuit as the ’phone .oon-
denser of detector circuit by-passes eny
Radio frequency current that would other-
wise enter smplifler clreuit.

The primary circuit of, a three-circuit
tuner is very broadly tuned, consequently
the primary condenser does not tune at all
sharply., ' Its purpose is to tune primary
circuit to somewhaere near tbhe wave length
dosired.

From .actlon in operation as described
your ' circult -seems to .be functioning
normally. -However, tuning is not a mat-
ter of simply turning dials and you ave
not proceeding in a manner contributing
to the best results. Tuning is an art and
not possible to transmit without a per-
sonal operation of ecircuit. An under-
standing of what is teking place is es-
gential and we are recommnending that
vou pursue the subject underlying the op-
eration of tubes and regenerative tuners.
The whistle, as you term it, is the carvier
wave and can be heard only when circuit.
1s osecillatlng. When you tune with see-.
ondary condenser, ‘without set oscillating,
naturally no carrier wave is heard.

Conditton of oscillation encountered is
in all probability due to the character-
istics of detector tube. Occasionally it be-
comes mecessary to use s variable grid
leak to secure such control of grid voltage
as to permit gradual Incrense of regen-
eration, rather than a sudden spilling over,
This polnt varies with wave length, and
as very few stations are on identical wave
lengths, it might be said that it varies
with the statlon received.

The addition of Radio frequency am-
pliflecation to your present circuit- would
prove of surprisingly small advantage.
However. it can be added if desired. -A
number of manufacturers make Radio fre-
quency unlts.

We. ara referring \'ou to the Book De- -
partment of Radio Digest In the matter of .
a text book to eover the principals you
arc desirious of studying.

_ Miloplex Amplifioation
(06971) HB, Wautoina, Wis,

I cannot distinguish between the pri-
mary and secondary of the audio trans-
formers in your hook-up of the- Miloplex
ampllfier: please explain.

A.—As always, the secondary .circuit is
connected to the grid and filament of suc-
ceeding tube, the primary to the plate
and positive B battery of preceding tube
in amplifier. :

NOISE KILLER

Kills Noise in Radio Sets!
Can also be operated to put ex-
prassion in musical numbers, . to
moilulate tones of hwnan volcs
and to secure natural tonal qual-
ity “nhum distortion.

$7.00 POSTPAID
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Waltor Scott & Co. *
66" Heller Pky, Newark,N.4.
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1500 Miles for $9.75

Ben Franklin Air Key, Single
Tube Knockdown Set....... $9 75

This outfit consists of the following materlel, packed
in an individunl carton, necessary to build the famous
Ben Franklin Air Key Triple Circuit Set:

Bon anklln Alr Key Coupler
23-Plate Cendenser

Saoket

Mica .00025 Condanser

4 lengths Bus Bar

‘Binding Posts, 1 Phona Candemer.
erinq Diagram i

These parts will build -the famens. Ben TFranklin

Triple Clrcuit Non- xcr'ldlnlln., Set; s a recoiving

rango of 1,560 miles.

e B e LN

This Gutfit consists of the samo materinl as the ‘1
tuhe set with ihe addition of 2 mudio transferniers,

x18 pancl, 2 extra sockals, exira -rheostats, 3
| jacks, Will bring in distance on:Laud \nmlu:r
E, TTRACTIVE. 'DISCOUNTS TO DE. RS

MANHATTAN RADlO CO
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112 Trinity Place New York City |
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adiophone Broadcasting

Corrected Every Week——Part III

tations

T WFAH, Port Arthuy, Tex. 238 mcters. 150 watts. Elec, WIAV. \\‘u‘shingum. D. C. 273 mums. 100 - walis, A7 pm, Daily ex & AN 10
< : Supsly Co. Mon, Wed. Sat Central, Woo Lothry 10:30 am, 2 Tt Saving, o o Moo, S-20°pmc Centeal,
CHALLENGE. SUPPORTS bl irales A;I ciment. Go. B sg 30830 o vf?’?Z Q;:,‘K mu?’{'c,l,lau\%é“Lw% 100 watts, K & L wP ilp Tostibnes, T mms
A Firy b+ rumm 0.~ Sun, 7:3 % pm, » ¢ESPO] 3, meters. watts, 3 o om c Institute, Thurs, 8. i
IIST’S CORREC'I‘NESS vhuruh services.  Bnstor Electric Co, T WM Wahpeton, N, : walls,
b WF, L0 Clmld, Minn, 23 meme. 10 watts, St | WEL, Washington, D. C.. 360 meters. 10 watts. Con- \\'nhm.lon Elec. | Co. orarily g
3 2 ¥ Clmui es, Daily or Sun; 0-4 pm. mar-. nen gc. Supply Co. Discontinued tempcrarily. | W uis, Mo, 2% mav.em mo “nu Kings-
. . Taend Mon® ¥ 7:30.8 bim antertatnmen, - Gential. WIP, Philadelphta, Pa. 506 moters. 500 waitts. Glmbel sbyterian Church,  Slogan, **May Bvery
s NE DOLI.AR will be paid to the wH Nm Hulcl;(;non innn Césho 5;nerers ‘;lato waué.) rlxrgs sxgzianéo'\glzzgs u;l’l S -1 k‘y Té;uézo T“Wm; gllmr Kingshighway,” Sui n, 11 s, 8 pm,
" . o i = utchinson Flec, Service an, ‘Gateway -% pm, 3-4:80, 6- rusic; markets; s, pm, church services; Sun, mw, Bil clasa.
Radiophan reader of Radio Pi The Tan Thland Lakes. of an_' Iocatod. 1 the i, atim, ﬂ "Fues, Thurs, B-10- tao: concgre o] , 3 pm, Bible clas
gest submitting tho most errors art of Lhe Gmu, Butter Dally, 11:56 Sat, 10 10-12 . concm. Sun, 4-6 pm; 9:30- | WMAZ, Macon, Ga. 268 melors. 100 waMs. - Morcer
in any one station's listing in the Di~ 10 g 'Juf“}';' ”muc thmm T w}zAnE:%wm %Mu 360 i 150 Jacks: Wlw’l%mr\su
3 1 B a s cclat honrs. i) aco, Tex. meurs wa.us. ackson's » Memphis, Teno. 500 m 2
rectory of Radiophone Stations, which Cameron, Mo. 360 meters. 10 watts. Missourl| ' Raio Ewainooring Ton. San " 4-1%0 pm. Commersial appeat.. Sipgen. "sx?u 500 _watts. Tho
appears in four parts, serially continu- wmcynu Co!]eg nows, music. Mon, Fri, 8- 9. conwn. Slm. 11-12 am, phis,  “Down in Dixts.”” Glub,
sly, on page 31. Letters must reach ur B 258 mm's 50 walls New! church service. Sun, 7:30-8:30 pm. Central, Daily ex Sun. 9:45 “aum m & 3 pin.
¥ Coutig. G Sun, m. WIAG, Norfolk, Nebr,’ 283 melors, 150 watis. Norfolk | hets. Dally ox Sul 8:30 pr
‘ig D).,esf s office-not later than one L WFAV, Lincoln, Neh. 275 siolers. 500 watts, Unlv. of | D News. Slogan, ““The World’s Greatest Country h—l. 11 pm, )\Hdnl cht rxcnc. Ce
- date of issue corrected. Nobr. Sloga: “The ! Hora¢ of the Cdmhusikers. ° Daily.” Daily ex Sun 12:15 pm, 5, 5:30, reports. | WMU, Washington, ]g 100 wms
. jimited to correcting Dally ex Sun, e am, 12:490 pm, wenthor, news, 1oad |’ Sun, 3:30-6 pm, music. Contral, .| Doubleday-HIit " flce &. m]y 30-5:30
R : not limite 0 C rEpo! 30 pm, concer! WIAK, "Greontown, Ind. 264 meters. 25 waus. Rov. Il'ls{
o4, but such-corrections must WFI. Phﬂndulphi:l, Pa, 395 metom 500 watts, Straw- Clifiord L. White. Slamn. “Tho Radio Pargon.’”” | WNAC, Bo::an, M1cs 278 meters. 100 wnu guwm—d
. 260 by the stations themselves, o & Clothier. - -Dally ex Sun, 10:15 am, ‘reports; | * Mon, Wed, 6:30 pm, _ Sat, 7:30 pm, Central, . Stores, Dal Sun, 1- 455 3-10.
ry 1 pm, orchestra; 1:50, reports; 3-1:30, concert; 6-8:30, 1 WJAM, Cedar Rapids, Ie. 968 meters, 30 watts. D. M. Mon, Wed, m, ch ser
VOT by comparison to other so- ehildren’s hnur 6:30-7, orchestra.  Tues, Thurs, Perham, s]ognn, *'Coreal Clty of um World,” Dally tee pm, concert; m 9:30, cuumh and eopcert
d accurate broadcasting directories Sat, 7-7:30 pm, dance musie; 3. coicort. Tues, Bal, ex Sun, 10 11:30, 1:3¢ pm, .markets, Ewom, Daylight Saving,
ists. Until June 15, no daylight §av- lo:lo pm,rvginucﬂ Lrehestra. l5\m 10:3 ’0Enm T 30D1>m. Tues, ‘Thurs, zss:., 6-6:30 xpm,ccz;hﬂdlx!-en5 howry 7 T -8, riA(l)] ]\'lmj\:‘ru\ Oita. 860 motors. 100 watts.  Uniy.
3 3 0, 8 chureh services; , chapel service. astern, Day- musie, Sun, 2:45 pm, music, nt) of Okla. Tues, Wed, Thurs, §:30-9:30 , .
Aing time errors will be admitted, as the hnkhlt L;i Sy Uy e WL?N' Pem;l“%{ ’3' 980 me "E‘:i mo}“u“ is. Peo r’nlstnu' wC 8 I, pPragrams.
( cha untry T ire some WGAL, umswr. 8. meters, watts. Lancaster Slogan, ““The_ Grandview Cily of 1llinois.’” Daily ox NAL Omnhn.. Nebr. 266 maters. 20 waite,” B, J.
"!"‘"gt"sbo"er 31‘9. T Ty e upp) Construction Co, Slogun, “Gardon{ Sum, 9 am, 9:15, 11:30, 1:30 b, measkets, saathos Tomporarily” off | nir. ol it
time to be made in g A. Mon, wm Fri, 7:30-8 pm. eon- agriograms. .- Tues, Thurs, 9:15-10:45 pm, concert. NAN. symuss N. Y. 238 mefors, 100 watts, Syra-
corrections for as many stations as you- Sun, $-3:30 -pm, church  gorvico. | - un. 11:30 am, 7:45 pm, church services. Cen cus io Tel. Co. Mon, \\'od Sat, 7:30 pm, con- -
£ find ors! Use WIAU, Topoks, Kan. 360 metors. 100 watte. Capper| cerr apograms. eie.  Bagton SRy
13 T E 3 : 3 . ] s, Sto
can find 1‘ {0‘} il n s S WEAN, Punstcols, Fla. S60 meters, 50 watts. Cecll | P Banionimos® jou. S schedule, WNAP, Springfleld, 0, 375 meters. 100 waue, Wit
separate sheet of paper for each oy . ... | WIAR, Prosldence, L 360 moters. K00 watie. Tho tonberg College. " Fri, ovenings, lectires by faculty,
submitted and place name and address WGAQ. %hr\lrnuﬁég La. Dufv matex;. 5?9%%“‘1"30‘;’;;‘; Eug}ut 5:0. Slog im "Tgw Gnltsniafv of So [;hem ]an wﬁ‘xﬁ
= i i adio . ex Sun, 12-30-1% . ngland.”” z: ex Sup, am ol90v]ves” , Charleston, 8. C. 860 ra. 10 watts
on each sheet. In e - of tie, duplicate 1 s . music. Sua, 11 em; 7:30 pin, chureli sorvice, {15 o, weather, roporte, ‘mosic | Charluston Radlg: Eice. Ikl o, Pt
awards will be made. tral. ’rum Wed, Fri, "Bpm .musie. © Wed, NAR, Butler, Mo, 231 meters, 20 wauy., C. C.
= quw Altoona, Pa. 241 meters. 100 walts. Frnest O, ght, dance, Bl £:15" pm, coneort. Sun, 11 an 0 pm.  Ceniral
7 Albtight, Slogan, **Tho home of e world’s larnm i 1250 30.90° pm, concort. Easte 360 meter %% .. Tex.
[NOAT o third part’of (he schedwle list appears | . Tailvond shors.”  Wed, 9 pm. Sun, 10:45 am; 7:30 | WIAS, Biusburgh, Pa. 286 molers, B00 watte, Pitte- | | Rasis Cotp. (avstin Statems an.)
¢ par R T Mol e, S - il et sooerd |08 Ay ae . burgh Radio Supply House. Datly ex Sav and Sum, | WNAT, Bhiladelnbin Par Sup mitcis. 250  watts, Len-
the 1ist and the complete state, city-station iudex and | WGAZ, 'Santh Bena, Tnd. 360 moters. 2560 walls. [ 7:30-10 pm, Iastern, ,DIE Bros. Co.  lrregular schedule, . Eastern.
will appesr mext week.] SouLh Bend S;h\_;ln 18, Dm¥t CSun, mugic.  Afon, \A‘LJVA‘I',u}\IJArshlnl], c};xc. 360 mekssm golswsal.:g. Kalley- | W 1“V'T"f‘“£‘i¥"ig“'8""' 1:’36 memg atts.  Peo-
500 - wa ” awter Jewelry Co. ex Sun, pm, con- 6’8 Tel & Telg Co. Temporarily discontinued,
DAF, Kgr:mssgllr- e e D maths ~wr.|. Mcd!oxd Hillale; Mase 360 melcrsl 500 watts. | ert, Central. WNAW.  Fortress Mopron,” Vn. 360 maters. 5 wnite.
ansas City Star. Pl et el ram, udi Remmpn Ty Siasmp An\md. Ih¢| WIAX, “Cloveland, 0. 330 mgters. 560 waus. Union|  Homry Kum.m.nn m, 2-4 pm, T-0. Easlern,
o WL Sl " paduiy wibny | Mg 9% Voo o the AL Daily ex Sun, 1:30-10 p Trust. Co.  Slogan, ‘Tho Wave From Laki Erie.” | WNAX, Yankton, B 214 meters, 100 watts. Dakota
e et Tree A o s 8-8:40 |-~ X Sat, Sun, J2 -1 pan, conert, ¥ "Sun, Mon. |' Dally ox Sut pm ‘and S\m, 8-9:1 Radlg Anparatis Co, :30 am, reports; 4:8¢
N B — i -t e 6'30-7 o, stodke; 7, Bmum- ub, - Sun, vlew; 9:30-10, ' Women's pro 10 pon,. Feporls. - musio. , Sat, 9-10 pm, musie
WDAG, Amntillo,” fex. 563 moters. 100 watts. J. §:08000. > Bagtien, Dagtioht. Saving, pm, 3:3:45, fnencial reports, mews. T, 7:30-5:90 | . Cevira
Lgm"rcomn(alu' Tues, Thurs, 8-0:30 pm, music, WGL. Philadalphia, Pa. 360 meters, 500 watts. Thos. p; Thurs, §-10:30 pw, entartalnment. First ¥ri of WNJ Awany. N. Y. 360 ieters. 55 watts. Shotton
Cl'l!ll’tﬂll i i WG J.CHowlem " i’buo i i wlfgn e 12 i‘ aom, ;}gsxh Caps.'%o Enstg‘u. & 1dl Co., Ine. Wed, 8:15 pm. concert. Egst~
ok, 968 innters; § . i watls, cago TanY: E. 3 maters, At enison
{r:u’:ﬁmfélz P&igrcg\xhuua o \J\Qedwm'i‘sﬁunmg‘lrtiv " Tribuse nmiS Ch! LDMLV ox Suri, Mch, 00 rzL Fri, Sat, 5-6 pm, music, educational lactures, WCODAOI_:( Liur‘nim?) u{r( me& - h wa 1’M\;jt~ gmnn
ol = I 9 pni, nATal L Il 3 L P, A 5 an, C 1, pm,
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