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CARDWELL TORO-TRAN
The ideal inductance

Allen D. Cardwell Mfg. Corp.
81 Prospect Street
Brooklyn, N. Y.

SILVER
CIRCUIT DESIGNS
are responsible for the marvelous reception
records that the SILVER 7 -TUBE SUPERS
and the SILVER 4 -TUBE RECEIVERS have
set-Records that back up every claim made
for Silver Circuit Designs-Records that ex-plain why the "WHO'S WHO" of Radio
unanimously approve Silver Circuit Designs.
You cannot find more advanced designs. Sil-
ver Circuits are the results of years of re-
search and experiment with hundreds ofmodels . . . Research supervised by Mc-
Murdo Silver Assoc., I. R. E., who is unsur-passed in Radio design. Your order for anyof Mr. Silver's designs will be filled by
SILVER -MARSHALL, Inc., without delay.

DESIGNS TO ORDER
Blueprints and Complete Building Instruc-
tions for the Silver Super 25c
McMurdo Silver's Book-"THE PORTABLE
SUPER HETERODYNE" SOc
Complete Building Instructions for the Silver
4 -Tube Receiver 25c

FREE CU
"THE WHY OF SILVER CIR-

ITS"-SEND FOR ITTODAY

Silver-Marskatbno
112 S. Wabash Avenue CHICAGO

REDUCES BATTERY
CONSUMPTION 50%
INCREASES TONE

QUALITY 85%
REDUCES STATIC 60%

MAKES YOUR SET
TALK 100%

With Welty's
Crystector

The original-beware of im-
itations. Used Instead of de-
tector tube in Neutrodyne andRadio Frequency Sets only. Gives clearer tone, as itis ousts de action instead of tube detection. Price$4.00. No trouble to install. Absolutely guaranteedto function n your set or money refunded. Send$4.00, take advantage of this liberal offer.

Radio Section

WM. A. WELTY & CO.
36 S. STATE STREET, CHICAGO, ILL.

A 3 -TUBE REFLEX FOR THE NOVICE, byFeodor Rofpatkin. Schematic and picture dia-grams, panel and assembly. Send 15c for March28 issue of RADIO WORLD.

HOW TO MAKE IDEAL COILS for tuningwith .0005 and .001 mfd. condensers. Described byI. E. Anderson in March 7 and 14 and April 11issues. Send 45c for all three. RADIO WORLD,1493 Broadway, New York City.

RESISTANCE COUPLED
AMPLIFICATION

ELIMINATES DISTORTION
The resistances produced by the GeneralResistor Co., Inc., are guaranteed to be
within 10% of the marked value-
No. 25 Resistance Coupled Amplifica-

tion Unit (one stage) $0.75100,000 Ohm Resistor 0.75Grid Leaks 0.50

$2.00
Special: One complete one -stage unit withresistor leak and Dubilier .006 condenser,$2.50.

B. C. L. RADIO CORP.,
220 Fulton St. New York City

le ANELS

I

FOR ANY KNOWN CIRCUIT
CUT, DRILLEDD

PRICES O REQUEST
ENGRAVED

Cortlandt Panel Engraving Co.
81 Cortlandt Street New York City

For those who beast their ows.,
and insist on quality amplifica-
tion, there's nothing to equal
Resistance Coupling. The

DAVEN AMPLIFIER
KIT

come, with full instructions for
assembly. Easy to build-trill-
cieut in operation. (Without
sockets and condensers.)

Supplied in either 3 or 4
stages. Sold Everywhere.

Ask your dealer for the "RE-
SISTOR MANUAL" It's full
of information on Resistance
Coupling. Price, 25c.

DAVEN RADIO CORP.
"Resistor Specialists"

Newark New Jersey

HOW TO MAKE A VARIABLE GRID LEAK.
Send 15c for March 21 issue of RADIO WORLD.

220 Fulton Street, N. Y. C.

Bruno Ultra-Vario
No. 19 Condenser
(two .0005 in one)

Sodion D21. Tube
Send for our free

Catalogue

Bruno 77
Quartzite
3 -Circuit
Tuner

$7.00

$8.50
Bruno RF Quartz-

ite No. 55 Coil

$3.00
Form alone, $2.00;
25c per, inch, any

length.

$3.95

BUILD RADIO WORLD'S DIAMOND OF THE AIR!

COMPLETE KIT AS SPECIFIED BY HERMAN BERNARDOne loop One 6 -ohm wire -wound rheo- Two audio -frequency trans.One I -circuit coupler Bruno stat. formers (Thordarson).77). One Eiradleystat. _ Three 4" Apex vernier dials.One .00025 mfd. toed grid One terminal block.One radio -frequency trans- condenser. One 7x24 panel.former (Bruno 55). One .002 fixed condenser. One Bruno 4 gang socket sub -Two .0005 variable con- One single -circuit lack; panel with 4 socketsdensers. Two double -circuit Jacks. One pair of Bruno brackets.
Nothing Else to Buy

$41e50
With Loop, $40.50

COMPLETE KIT FOR THE 1925 MODEL SUPERDYNE

One Bruno certified Super- Two Thordarson audio-fre- One variable ktradleyleak.dyne coupler.
One Bruno certified matched
radio -frequency transformer.
One Bruno Ultra Vario Con. One .00025 mfd. Dubiller One 7x24 panel.denser, No. 19.

gooney transformers. One Bradieystat.
panel, with sockets. One push-pull battery switch.

One single -circuit leek.

One Bruno 4 -gang socket sub- $3One pair Bruno brackets.

grid condenser. Two dials and pointers.

9.65
Nothing Else to Buy
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A 1 -Tube Divided DX Circuit
By Lewis Winner

A FEW years ago Major ArmstrongA startled the radio world with a new
invention, which be termed "The Regen-
erative Radio Telephone Receiver". Since
then this set has gained world-wide
popularity, which by the way it deserves.

Double and triple circuit receivers came
into popularity as the single circuit
radiated too much. Of course the newer
sets radiated to but not to so considerable
an extent, on account of the loose coup-
ling between the open oscillating circuit
and the closed oscillating circuit. The
signals are not as loud on the double or
triple circuit as on the single circuit,' but
tubes are cheaper to -day and on extra
stage of audio -frequency amplification
will more than make up the difference.

The set Fig. 1, is of the double circuit
type. It is a reliable, loud, selective and
distance getting circuit.

The set is a little difficult to make and
tune, but you will be greatly rewarded
when you hear the amazing results.

Parts To Use
Before attempting to build this set

study all diagrams so that you may not
make errors and be downhearted because
the set will not function properly.

First, buy the best parts. Solder all
connections securely, including antenna
ground, etc. Put in B Batteries that are
quiet. Place grid and plate wires at
right angles and not near each other.
Use any good hard tube (amplifier tube,
such as the UV201A).

The two tuning controls are variomet-
ers. The stator end of one goes to the
aerial, the stator of the other to one
side of the .0005 mfd. fixed condenser.
The ground goes to the lead joining the
stator to the rotor of the variometer at
left, Fig. 1. This is called a mid -tap.

The socket preferably should be of the

FIG. 1-Diagram of a 1 -tube super -volume
regenerative receiver, employing variometers far
both plate and grid circuits. Note the peculiar
way in which the B+48 volts is connected. A
short antenna and short Loads from the water pipetn e.,vn.l rvn ti 1

0.10fvf-
SI;Gr

67E 45
O
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Fig. 3 Picture layout of the 1 -tube super -volume receiver. The variometers are 2%/1 apart at

nearest points and should be placed no further apart as this determines the failure or success of
the receiver.

porcelain base type. Bus wire may be
used for wiring the set, but it is not
recommended, as it, has a high frequency
resistance and also builds up capacity.

Theory of Operation
Why is this a double circuit type? If

the plate variometer were connected to
the antenna, then one 'should have a
direct coupled receiver, but the conden-
ser between the antenna and plate vari-
ometer has a capacity coupled effect upon
the antenna and divides the circuit into
the antenna grid circuit and the conden-
ser-plate variometer circuit. The ground
is connected to the 45 volt plus to by pass

using a fixed condenser across the B
Battery. The ground, the leads of which
should be very short, may be attached to
the water pipe for best results. A 75 -
foot antenna was used with a lead-in of
about 50 feet, well insulated at both ends,
and the lead-in being at least one foot
away from the building, so that the iron
which may be present in the building,
would not attract and ground the feeble
currents being fed into the wires.

Tuning the Set
Turn the rotors of both variometers

parallel to each other. Turn plate vari-
ometer to, left until faint signal is heard.,,- IS, es,
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New Condenser Era Impends
Feodor Rofpatkin

THE trend toward straight-line fre-
quency or straight-line wavelength

variable condensers is setting in. By the
time the Fall season is in full swing these
types of condensers will be all the vogue.
The present popular type of condensers,
having perfectly round plates and varying
gradually according to capacity values,
with no definite relationship to wave-
length and frequency, will become swiftly
passe. Even the low -loss condensers of
the straight-line capacity sort, or vary-
ing according to the square of the capac-
ity, will pass into the background.

Much Improvement Made
Radio construction has undergone con-

siderable change in the last thirteen
months or so. The low -loss craze set in.
It was somewhat overdone, but the net
results are salutary. Condensers were
greatly improved in mechanical and elec-
trical efficiency, coils were made much
better, losses were reduced. Then the
point was reached where an attempt was
made to reduce losses even below the
safety point, As low -loss means resist-
ance reduction, and as a certain amount
of resistance is necessary in many cir-
cuits, even beyond the unavoidably pre-
sent resistance, instability sometimes re-
sulted, especially in regenerative sets.

For the time being, at least, it seems
that satisfactory solutions have been
reached as to elimination of stray coup-
lings, reduction of resistance and allied
losses in coils and condensers, establish-
ment of good electrical contacts, etc.
Now attention is turning to tuning.

Low Waves Crowded
Under the system now in vogue the sta-

tions within the broadcast band of wave-
lengths are separated rather broadly on
the dial on the upper waves but crowded
fiercely on the lower waves. This is due
to the use of variable condensers that,

for convenience, may be referred to as
straight-line capacity instruments. If the
dial settings are plotted against capacity
the resulting graph will be near enough
to a straight line to justify the expression,
although there will no doubt be a curve,
especially toward the lower end, where
the curvature may be large. Anyway,
dial settings mean approximately even
separation as to capacity. Theoretically,
zero setting represents minimum capacity,
100 represents maximum capacity, and the
settings in between a proportionate per-
centage of capacity. Thus a reading of 25,
provided the dial rotates to higher read-
ings as the plates enmesh, would represent
25 per cent. of the total capacity. For the
purposes of elucidation no attention will
be paid to distributed and stray capacities,
but only to the condenser capacity itself.

Frequency Favored
Now, the higher the frequency the

lower the wavelength, because frequency
means cycles per seconds and represents
a time element. If a pistol were fired
once a minute, then again, ten times a
minute, the distance between bullets as
they sped through the air would be ten
times shorter in the case of the greater
frequency. In a radio set, if the tuning
condenser varies on capacity lines alone,
the variation is accomplished without
direct bearing on wavelength or fre-
quency. The Department of Commerce
has assigned stations to certain frequen-
cies. The air channels are so allocated
that a minumum of 10 kilocyles (10,000
cycles) exists between two neighboring
channels. But if a straight-line capacity
condenser is used, the difference in dial
settings represents a corresponding dif-
ference in capacity, while this has no
direct bearing on the fundamental basis
of station separation, which is frequency.
That is proven by the fact that ten de-
grees of the dial at the upper end will
separate stations 30 meters apart, or more,
(or, 3 meters average per division) while

Tuning the Primary Improves
Selectivity of Set

RR,

1
1111114.0

4111.

IWO

R I

43

MORE selectivity may be obtained by tuning the primary, as shown in the above diagram. As LI andL2 are in inductive relationship there will be compensated tuning. Different varieties of settings willbring in the same station, but only one setting will bring it in best. The three coils may be each 45turns of 22 DCC wire on a 31/2" diameter tubing. Cardboard will serve nicely. The variable condenserCI, C2 and C3 are .0005 mfd. each, normally 23 plates. R2 is a grid leak, about two megohms. Anyoscillating tube will work in this circuit, although the 199 and 299 tubes, due to their small internalcapacity, may not be relied on so confidently to regenerate over the entire wave band by the tunedplate method. RI is a rheostat to match the tubes, 35 ohms for 199 or equal, 20 ohms for 201A or equal,6 ohms for the 11 or 12 type tubes. If lower capacity variable condensers are used, add more turnsto the coils. For .00035 mfd. 57 turns will suffice; for .00025 about 63 turns.

at the lower end, the same dial separation
might represent nearer 150 meters (say
an average of 15 meters per division).
On the frequency basis there is greater
difference between two stations 30 meters
apart on low waves than two stations 30
meters apart on high waves, because
when the meters are converted into fre-
quencies the actual difference in frequen-
cies is more on the short waves (higher
frequencies). The lower the frequency,
the higher the wave. Conversely, the
greater the wavelength, the lower the
frequency. And this of course means
that the separation along capacity lines
alone ignores the equal division on fre-
quency lines and the nearly equal divi-
sion, or at least more uniform separation,
on wavelength lines. Why vary on
capacity lines when capacity as such is
not a determining factor in the actual
separation or variation, but frequency
is?

What to Choose
Therefore the choice lies between

straight-line frequency and straight-line
wavelength. Probably the frequency
plan is better, because that leads even-
tually to some system of tuning whereby
a set may be so accommodated to needs
that given settings for stations may be
announced in advance, and the builder
of the set or purchaser of the factory
receiver will have his logging done for
him. That point has almost been reached,
but on account of varying aerial condi-
tions, or immediate means for making
them electrically uniform, the idea has not
become a vogue, although I believe that

How It Is Done
The condensers are accommodated to the

needs of tuning by frequency or wave-
length variation by cutting the plates in
a particular style, not uniformly round,
but so that enmeshing the plates will
produce a variation of capacity that has
a direct proportion to frequency or wave-
length. Thus, on the low waves (higher
frequencies) the same difference in dial
settings would represent a smaller varia-
tion in capacity. The stations, so to speak,
are spread out more at the lower end,
while being spread out on about the same
scale at the higher waves (lower fre-
quencies). The separation is good on
either the frequency or wavelength basis.
Everybody who has used the perfectlyround steady capacity variation con-denser knows that the tuning is verycritical on the low waves. Under such
conditions the selectivity of the set mustbe judged on the higher waves, for allsets might be expected to tune "sharply"on the low waves without regard to in-herent selectivity in the set itself, but onlyto the large capacity variation repre-sented by a small movement of the dialtuning a straight-line capacity condenser.

Virtues Retained
All the virtues of low-loss and goodmechanical strength may be preserved inthe straight-line frequency or straight-line wavelength condensers. It is wellthat straight-line capacity variationshould pass into the realm of forgottenthings, since the frequency basis of sta-tion separation seemingly is here to stay.Moreover, the Bureau of Standards fora long time has been trying to popularizethe frequency designation, even as againstwavelength but difficulty has been en-countered, due to the rather technicalaspect of the frequency plan, combinedwith the fact so many listerners have notechnical knowledge of radio. But no(Concluded on Page 30)

4
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A 2 -Control DX Reflex
By Brewster Lee

MANY fans desirous of adding a
stage of radio -frequency amplifica-

tion to their 3 -tube regenerative set, or
wanting to build a set

° anew, retaining only
two controls and pre-
serving every possi-
ble element of sim-
plicity, may use the
diagram, Fig. 1. The
grid condenser C2
couples the tuned
radio frequency stage

1
\ to the detector tube.

All the tuning is done
on the RF side. The
capacitative method
of coupling does

away with all danger of stray magnetic
coupling, especially desirable to avoid in
a reflex.

Close Coupling Helps
The coupling between the primary Ll

and the secondary 1.2 may be quite close.
In fact, if there is virtually no space be-
tween the end of the primary and the
beginning of the secondary, so much the
better. This introduces extra resistance in
the circuit, but it comes in handy as a
stabilizing factor, since the regeneration
itself lowers the resistance sufficiently to
provide the advantages of selective tuning.

How to Make the Coupler
The coupler may be a standard one,

commercially obtainable, such as the Arc
Tri-Tuner, Ambassador, Uncle Sam,
Bruno, Wallace, Eastern pickle -bottle,
Bremer -Tully, etc. , The variable con-
denser should match it. The Bremer -
Tully requires a .0003 mfd. condenser, the
pickle -bottle .00035 or .0005, you will have
to specify which; while the others require
.0005. To make a coupler yourself, to be
tuned with a .0005 condenser, use a 3%"
diameter tubing 4" high. Wind ten turns
of No. 22 single -cotton covered wire for
the primary, 43 turns of the same kind of
wire, wound in the same direction, for the
secondary. The rotor is a 2g" diameter,
2" high, and has 26 turns of No. 24 single
silk covered wire on it. The rotor shaft
enters the stator above the primary wind-
ing, which therefore should be begun 1"
from the top of the tubing. The tickler
winding is divided, 13 turns being put on
at one side of where the rotor shaft will
enter the tickler form, and the other 13
turns on the other side.

Observing Correct Polarities
Considering the coupler as mounted in

conventional fashion, with the axis at right
angles to the baseboard, bringing the
tickler at top, take care to make con-
nections as follows; aerial goes to the be-
ginning of the primary, the terminal at
top of the coil; ground goes to the end
of the primary; beginning of the second-
ary, that terminal next to the end of the
primary, goes to the G post of the first
audio transformer (negative A, ultimate-
ly), while the end of the secondary goes
to the grid of the tube. The stator plates
of the variable condenser connect to the
grid of this tube, also, and the rotor plates
to the other end of the secondary. This
method of connection brings the tickler at
the low potentional end of the secondary,
which is much better for stability and
avoidance of losses; also the correct coil
polarities are observed in other respects.'

The Detector Plate Lead
In most reflex assembles it is more con-

venient to connect the plate of the de-
tector tube to the B post of the first
audio transformer than to the P post. But
bring the plate lead of the detector tube
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FIG. 1, schematic wiring diagram of a simple 3 -tube reflex, using only two controls and which

gets distant stations. L11.2L3 is a 3 -circuit coupler. The rotor L3 and the variable con-
denser Cl are the only tuning controls. .11 is a double -circuit jack to plug in on the first audio
stage and J2 a single -circuit jack for the second audio output, to operate a speaker. The
switch S controls the entire set, while S1 cuts off the last tube when earphones are in use.

13"
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FIG. 2, (top) the panel layout for the reflex, with the panel placement of parts shown and im-
portant distances gauged. Fig 3, lower, is the constructional layout. Note that the audio trans-
formers are at right angles. A separate aerial -ground terminal block may be used, as shown.

to the P post, again for the purpose of
avoiding polarity clashes. The longer
lead thus necessitated is well warranted.

Other Parts Used
C2 is the grid condenser, .00025 mfd.;

while C3 is a .002 bypass condenser, in-
serted to spare the RF waves the detri-
mental effect of encountering the high im-
pedance in the transformer winding. C4
is home-made, being a fixed condenser of
very, very small capacity. Two pieces of
bell wire, each 2" long, are cut, then twist-
ed together. One end of one piece is
connected to the G post of the first AFT,
at lower left in Fig. 1. The other end
of this piece is left unconnected. One end
of the other piece is joined to the F post
of this AFT, and the remaining end of
this piece of wire is not connected to
anything. Each of the two pieces is in
reality the plate of a 2 -plate condenser.

Storage battery tubes work best in this
set, but dry -cell tubes may be used with

success, such as WD11, WD12, UV199,
C299, DV2 or Myers.

The AF Transformers
The audio -frequency transformers must

be -of good make. If General Radio 385,
Stromberg-Carlson, or Raul and Lyric are
used, both will have the same ratio. If
transformers of different ratios are em-
ployed, place the higher ratio in the first
stage, to avoid overloading the last tube.

Rheostats
The rheostats will be governed by the

type of tube used. The 201A or equal
tubes requires a 20 -ohm rheostat for Rl.
But in any case the rheostat R2 will be
about one-half the value of R1, since R2
controls two tubes.

S and S1 are push-pull switches. R3
is a grid leak, preferably variable, such as
the Bretwood; but, if not variable, may
be 2 megohms. Try various plate volt-
ages on all tubes.
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Capitalizing Tube Distortion
By Dr. Peter I. Wold

Professor of Physics, Union College

T F YOU have followed the radio art for
I some time you have heard of vacuum
tubes being used in different ways, as
for audio -frequency amplification, radio -
frequency amplification, detection, regen-
eration, reflex regeneration, any or all
of these occurring in your receiving sets;
and if your interest carries over to the
broadcasting station you have heard, in
addition, of oscillation generators and of 
modulation.

All of these terms may suggest a con-
fusing variety of uses for the vacuum
tube, but it may simplify matters if it is
pointed out that this tube has two func-
tions only, which are separate and dis-
tinct, and the various uses mentioned
come under the one or the other. These
two functions may be spoken of as the
repeating function and as the distorting
function. The two are present in every
tube in an amount depending on the de-
sign of the tube, i. e., the relative sizes
and spacing of the elements in the tube.
By the way in which the tube is operated
and by the circuit with which it is asso-
ciated the one or the other of these func-
tions may be emphasized.

By the first of these functions, I mean
that of repeating electrical variations im-
pressed on the grid generally with ampli-
fication and, at least theoretically, faith-
fully-i. e. without any distortion. By
the second, I refer to that property of the
tube by which electrical variations on the
grid result in variations, generally ampli-
fied, which are substantially different. As
an example of the first we may take the
relaying of telephone messages across a
transcontinental line in which the great-
est precautions are taken to make the
repeating action as faithful as posible, i.e.,
to reduce distortion to a minimum. As an
example of the second we may take the
detection of a ,radio message in which
electrical oscillations or variations of per-
haps a million cycles-and therefore quite
inaudible-are so distorted or converted
as to give oscillations of an audible fre-
quency.

Repeating Action More Important
The repeating action of the tube and its

circuit, with amplification, would prob-
ably be held to be the more important
property, for it includes such applications
as long distance telephony and all the
actions in radio work mentioned above ex-
cept that of detection and modulation. On
the other hand, its property as a distortion
device is the more interesting though not
so generally understood.

What are the essential elements of the
standard vacuum tube? There is a fila-
ment which may be raised to a high
temperature, whereupon it may give off
electrons-those smallest particles of mat-
ter or electricity which we have come to
recognize as playing so important a partin all our affairs. Then there is a plate
kept at a positive potential by the B bat-
tery and which therefore attracts the elec-
trons from the filament, thus giving rise
to an electric current to the plate. Finally,
there is the grid placed between the two.When the grid is made more positive, alarger current flows to the plate andthrough its circuit, and when it becomes
more negative a smaller current flows. Itis possible thus to control a current by
changing the potential of the grid and
the important point is that the energy forexercising this control may be -very muchless than the energy of the controlledcurrent. It is for this reason that the de-vice acts as an amplifier.

If, starting with a small current to the

A RADIO vacuum tube (top photo) with the
plate opened up so as to show the grid, which is
a nickle mesh. The grid thus acts as a device
to control the amount of electrons which flows
from the filament to the plate, which in turns

 varies the plate current andj determines the
amplification factor of the tube. Below the base

terminal.

plate, you were to draw a line showing
how this current changes as the potential
of the grid increases you would find that
the line is not a straight one, but becomes
steeper and steeper over quite a range,
there being a definite curvature. Such a
line or curve is spoken of as the plate cur-
rent -grid voltage characteristic of the
tube and circuit. The more nearly
straight it is, the more faithfully does it
repeat the impulses put on the grid, i.e.
the less distortion does it introduce. This
is a condition to be desired. Then, how-
ever, the tube is to be used as an amplifier.

The curvature of the characteristic de-
pends on the design of the tube and, in
any given tube, may be emphasized by the
circuit with which it is associated.

Suppose we have a tube circuit which
has curvature and we impress on the grid
two electric currents of different frequen-
cies. It can then be shown theoretically
and is found experimentally that there
are present in the plate circuit currents
of the original frequencies and also cm --

rents of frequencies equal to the sum and
equal to the difference of these fre-
quencies. In other words, the resultant
current is not a faithful reproduction of
the original impulses, but shows some dis-
tortion.

Analysis of the Side Band
This is a very useful thing as may be

seen if we apply the principle to a broad-
casting station. Suppose, for example,
that we combine in a tube circuit the radio
frequency of 1,000,000 cycles with a musi-
cal frequency of 1,000. Then we would
have set up in the plate circuit the orig-
inal frequencies and the sum and differ-
ence frequencies, i. e. we would have in
the plate circuit frequencies of 1,000;
1,000,000; 1,000,000 plus 1,000 and 1,000.c
000 minus 1,000. The first of these is of
too low frequency to affect the radiating
antenna of the station, but the other three,
being of suitable high frequency, would be
radiated. It is these three waves of
slightly different frequency which would
travel out to your receiving set. The
middle one of these, one million, is called
the carrier wave and the others may be
called the upper and the lower side waves.
The three together constitute the modu-
lated wave, i. e. the wave on which has
been impressed the message which is to '
be transmitted. The side waves or fre-
quencies are the important ones and it
should be noted that they were not orig-
inally present, but were brought in only
by the distorting effect of the tube. The
mixture of the original frequencies is a
very intimate one. It is not a mere addi-
tion of the two, but a scrambling of the
two. Let us now go to the receiving set
where these waves are picked up. They
finally reach a vacuum tube. If this tube
shows no curvature or distortion, it will
merely repeat the high -frequency waves
which arrived, but these, in that form, are
of no use, for they are inaudible. What is
desired is a message of the same as the
original frequency, i. e., 1,000 cycles.
Obviously it is going to take something
radical to get this from three frequencies,
each one at or in the neighborhood of
1,000,000. Suppose, however, the tube
and its circuit has distortion; then by
the same principle there will appear in
the plate circuit currents which are the
same as the three high frequencies and in
addition there will be all the possible
combinations of sum and difference fre-quencies. If you will set _these down
yourself, as can be easily done, you willfind quite an array; in fact there willbe twelve of them in the simplest case.
Most of these will not be of use, but youwill find two which are of the frequency
1,000, the original signal frequency. Theyrepresent the difference between thecarrier of 1,000,000 and the side waves
of 1,000,000 plus 1,000 and 1,000,000 minus
1,000.

Detector Unscrambles Waves
Thus we see that it is as a result of itsdistorting characteristic that a tube canfirst modulate the carrier frequency witha message frequency, i. e., "scramble" thetwo together so that one carries the other,and then at the receiving station "un-scramble" them and give us the originalmessage.
While we have applied this to the caseof a simple message of constant fre-quency, it holds equally well if the mes-sage is highly variable in frequency, asis true in the case of the complex tele-phone currents which we use for broad-casting of music and speech.
[This discussion was broadcastSchenectady, N. 7.] by WGY.

HOW TO MAKE A VARIABLE GRID IRAKSend 15c for
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An Inductively -Tuned Set
of High Efficiency

By Charles H. M. White
Consulting Engineer

A VACUUM tube works most effic-
iently when a certain capacity is

shunted across its grid -filament circuit.
In other words if
we varied the induc-
tance in the grid -
filament circuit and
kept the capacity
fixed to this certain
efficient value it
would be far better
than the customary
method of a fixed in-
ductance and a vari-
able capacity. Hence
inductive tuning is
more efficient than
capacity tuning, but
harder to put into
practice. With a lit-
tle pains, however,

CHAS. H. M. it can be done very
WHITE successfully and you

will feel amply rewarded for your efforts.
How Varioraeters Are Used

Nearly every radio experimenter and
set builder has around the house several
spare variometers which are not used to
any extent in present radio circuits. These
variometers will come in very handy in
experimenting with this circuit. In the
diagram there are three variometers V1,
V2 and V3. V1 and V2 are slightly altered
by making a terminal at the point where
the stators are joined to their respective
rotors. This is done to allow a connec-
tion for the small neutralizing condenser
marked Cn on the illustration. Then the
coils E are added to each of the vario-
meters, Vl and V2. This coil E is wound
on a 4" diameter tubing with No. 22 DCC
wire and has ten turns in all. Two such
coils are made, one for each of the two
variometers. By means of small angle
brackets the units E can be mounted on
the baseboard next to the variometers or
directly on to the variometers. The units
EV1 and EV2 should be spaced as far
apart as necessary to prevent serious in-
ductive coupling, a distance of about 7".

Adapted to Long Aerial
Only when an extremely long aerial is

used will it be necessary to insert the
condenser C, which has a capacity of
.00025 mfd. The condensers Cl should
be as close to .0001 as possible to include
the entire broadcast band. Of course the
size and type of the variometer winding
will determine this feature. The con-
denser C2 is a 1 mfd., an insulated bypass
condenser. The units R are automatic self
adjusting rheostat (Amperites). The
condenser C3 has a capacity of .0025 to
.005, depending upon the variometer V3.For tube No. 1 a TJV199 or UV201A can
be used and for No. 2 a Sodion D21 is
recommended. If other than Sodion,
UV200 or C300 is used, make the grid re-turn connection of V2 to A battery
positive.

One of the first adjustments to be madeafter the receiver is built is to get the
right position for the condenser Cn. Todetermine this neutralizing value place the
variometers V1 and V2 just a little pasttheir minimum inductance position wherethe low wave stations would come in, andplace V3 at the zero position. Then pro-ceed to adjust Cn until tube No. 1 stopsoscillating, which will be noted by thestrong sound of air noise or static in the

A STAGE OF RF ahead of a regenerative detector, in which inductive tuning is employed. The coils
E are home-made primaries. C is used only on long aerials. 11+ No. 1 is the amplifier voltage,
B+ No. 2 the detector plate voltage. G is a grid leak, about 2 megohms, but may be omitted, if a

Sodion 1321 is used as detector.

phones. Get this adjustment to the point
where the sound is the strongest. Now
since the receiver is neutralized at a low
wave value it will mean that the receiver
will be flat or lack sensitivity at the high
wave signals.

V3 Adds to Sensitivity
This fact is compensated for by the

variometer V3, which brings up the sen-
sitivity by adjusting it at the high wave
values. Tuning is accomplished by vary-
ing VI and V2, and volume and sensitivity
are controlled by V3. Since the perfec-
tion of this receiver requires a little skill
and experience on the part of the builder
I do not recommend a novice to tackle it.
After it is contructed anyone can easily
acquire expert operating skill. Audio -
frequency amplification may be attached
for loudspeaker operation over great dis-
tance.

THE 1-A PORTABLE, 1925 Spring Model, a
2 -Tube Set of Great DX Powers. Two controls.
Described by Herbert E. Hayden in RADIO
WORLD, issues of March 28, April 4 and April 11,
with trouble -shooting article in April 18 issue.
Profusely illustrated, including templates. Send
60e, get all four copies. Address Circulation Man-
voerri,,

City.,
WORLD, 1493 Broadway, New

Super -Audible Feet

TR

Wrong Diagram for Experts

WHAT do you find wrong with this diagram? The fixed condensers C3 and C4
may serve as a hint. Trace the plate lead. Note the different effects bf C4 and

C3, intended as a bypass. Send in your solution to Wrong Diagram Editor,' RADIO
WORLD, 1493 Broadway, New York City.
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Wiring the Pressley Circuit
By Thomas W. Benson

Consulting Engineer
PART II

THE use of the Benjamin socket panel
simplifies the assembly of the base

panel, for the purchased panel has the
sockets already mounted and by means
of the special brackets the socket panel is
quickly attached to the control panel.
The binding posts are likewise in place
and the small grid leak and condenser
panel further simplifies construction. The
use of parts of this type where much of
the hard work of assembly is already
done is recommended to those who con-
struct their own receivers.

The only work, of assembly necessary
with the socket panel is to mount the in-
teremediate frequency transformers in
the positions shown in Fig. 5 where a
bottom view of the sockets is shown.
Note carefully how the terminals are
arranged or the wiring will be difficult if
the transformers are not mounted in the
positions shown. The iron core trans-
formers Ll and L2 are mounted with
terminals 3 and 4 to the rear while the
air core transformers K1 and K2 have
the terminals 2 and 4 towards the rear.

The grid condenser panel is mounted
on the left hand bracket and the fixed
condenser Fl mounted thereon. The fixed
bypass condenser H is soldered to the
inside of the right-hand bracket as shown
in Fig. 5 The two brackets are then
bolted to the socket base and then to
the control panel previously assembled,
after which we are ready to wire the set.

The Wiring of the Set
Before starting to wire the receiver it

is well to study the diagram of the circuit
given in Fig. 2. The purpose of this is to
fix in the mind the general path of the
signal through the receiver and then the
diagrams become much simpler to follow.

Fig. 6 is a picture diagram of the wiring
of the complete receiver. Use the med-
ium bus wire, that is, bus wire that is
not so hard that it breaks when bent
sharply or so soft that it will not hold its
shape. Run all wires in as short a path
as possible but keep the wires well separ-
ated. If the wiring of the receiver is done
in the following order little trouble will
be experienced.

The panel diagram is on the basis of
the following parts I used: Sangamo
kit; Cardwell variable condensers; gen-
eral Radio No. 385 AFT; Benjamin 7 -
gang socket panel; brackets; Benjamin
grid leak panel; Saturn single -circuit
jack; Saturn double -circuit jack; Carter
jack switch; Benjamin battery switch;
two Dubilier .00015 fixed condensers with
leak mounts ; two Daven grid leads, to
2 megohm; General Radio 10 -ohm rheo-
stats ; Dubilier fixed condenser, .005 mfd.,
Dubilier fixed condenser, .5 mfd.

First run all filament wiring to proper
places. All connections are made under
the socker panel. Run the jumper be-
tween the positive terminals of the
sockets and connect this to the switch R.
The other terminal of R goes to the bind-
ing posts 8 and 6. The first five sockets
have their negative filament terminals
connected by a jumper which in
turn goes to one terminal of ,the rheostat
J 1. In the same manner the last two
sockets have the negative filament termi-
nals connected together and to the rhe-
ostat. J 2. The rovo remaining terminals
of the rheostat connect to binding posts
9 and 10. This completes the filament
circuit wiring and it is well to test it by
connecting a battery temporarily to the
binding posts 8 and 9 and trying a tube
in each socket to make sure the circuits
are complete. In wiring to the sockets
the bus is slipped up through the hole
in the hollow rivet, bent over and sold-
ered on top. Do the soldering carefully.

How the Pressley Looks as a
Portable Set

THE PRESSLEY SUPER -HETERODYNE is adaptablefor portable use, in which case, of course,dry -cell tubes should be used. The set shown above was exhibited at the Superadio Co., New YorkCity, and was built with their kit.

A PORTABLE THAT GETS MOST DX AND
VOLUME POSSIBLE ON TWO TUBES, by
Herbert E. Hayden. Profusely illustrated in
Radio World dated March 28, April 4 and 11.
15c per copy, or start your subscription with
any number. Exactly what you would want for
N.Y.our

vacation. Radio World, 1493 Broadway,

LIST OF STATIONS
C smfriete, Accurate, Official

Get this roster of American broadcasters, com-
piled in alphabetical order of call letters. Send 15cfor April 4 issue, the great Third Anniversary
Number, to Circulation Manager, RADIO WORLD,
1493 Broadway, New York City.

Second, wire the tuning and oscillator
'circuit. The letters S and R on the cari-
able condensers refer to the, stator and
rotor respectively while the balancing
condenseri. has two stators lettered S and

Connect the rotor of D to one stator
of balancing condenser E and to terminal
3 of the oscillator coil A. The stator of
D is connected to terminal 1 of coil A to
the other stator of E and to one side of
grid condenser Fl, the other terminal of
Fl going to the grid of the first tube Ti.
The stator of the tuning condenser C con-
nects to terminal 2 of the oscillator coil
A and to binding post 1. The center con-
tact of switch Q is connected to the rotor
of C and to the rotor of the balancing
condenser. The top and bottom contacts
of switch Q are connected to binding posts
2 and 3 respectively. A lead runs also
from the rotor of the balancing condenser
to the negative filament lead. It remains
to connect in the plate circuit of the os-
cillator. From binding post 4 a wire leads
to terminal 1 of the first intermediate Kl.
From post 2 of K1 connection is made of
4 of the oscillator coil B, the other ter-
minal of which (5) connects to the plate
of the first tube.

Third, wire the intermediate frequency
amplifiers. Post 4 of K1 connects to the
grid of the second tube, T2, while post
3 of K1 connects to negative lead runningto the rotor of the balancing condenser
as shown in the diagram. The plate of
T2 connects to post 2 of the second in-
termediate transformer Ll and terminal
1 of which connects to binding post 5. This
same wre runs around and conects toPost 1 of K2 and 12, to the positive Bterminal of M1 and to one side of both
fixed condensers H and G. Terminal 4of Ll connects to the grid of the thirdtube T3 and the remaining terminal I ofLl goes to the negative A Battery lead.This wire also connects to terminal 3 ofK2 and to the unconnected terminal ofthe bypass. condenser H. To complete theconnections to the third intermediatedtransformer K2 we have only to connect
terminals 2 and 4 to the plate of T3 andthe grid of T4 respectively. The last inter-mediate transformer has post 2 connectedto the plate of T4, post 1 being already
connected to the B Battery lead.Since T5 is the second detector the gridof that tube goes to the condenser F2which is supported by the buswire, theother side of F2 connecting to post 4 ofL2. Post 3 being the grid return is con-nected to the positive lead to the socketsas shown.

Fourth, wire the audio -frequency am-plifiers. The plate of the detector tubeT5 connects to the remaining unconnectedside of bypass condenser G and to the Pterminal of audio-frequency transformerMl. Terminal G of MI is next connectedto the grid of T6 while the F terminalof both M1 and M2 are connected to-gether and to binding post 11 on the rearof the socket panel. The plate of T6 isconnected to Post P of M2 and to theframe of Jack P. The positive 13 terminalof M2 is connected to the short centerspring of jack P. Terminal G of the sameterminal connects to the grid of the lasttube T7. The plate of T7 being thenconnected to the frame of jack 0 thereonly remains to connect binding post 6to the top springs of both jacks to com-plete the wiring of the receiver. All

[Part I of Thomas W. Benson's articleon constructing the 7-tube Pensley Sup-er-Heterolyne was published in the April18 issue. Part III, the conclusion, will bepublished next week, issue of May 2.]
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Panel and Assembly Plans
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FIG. 3, wiring diagram of the 7 -tube Pressley Super -Heterodyne, one of the b est circuits that can be built for loop operation The tube at extreme leftis both the modulator (first detector) and the oscillator. The Fifth tube from left is the second detector, followed by two transformer -coupled audio stages.All coil terminals are marked except on the AF transformers Ml and M2. The tuning is accomplished by the variable condenser C, the modulation bythe variable condenser D. These are the only controls, not counting rheostats. The use of the 1-..lencing condenser R is the distinguishing feature of thisset. Oscillation is prevented from escaping through the loop. Three stages of intermediate -frequency amplification are used.

O

O

O

O

FIG. 4, the assembly plan of the Pressley set, compact Super -Heterodyne; employing seven tubes.0
attempts to speed up the wiring should illustration as each connection is made. Heterodyne was published in the April 18be avoided. Follow the instructions care- [Part I of Thomas W. Benson's article issue. Part III, the conclusion., will be pub -fully and slowly, checking up with the on construction the 7 -tube Pressley Super- lished next week, issue of May 2.]

How to Make a Wave Trap or Meter

ON a 3%" diameter tubing, 21/e high, wind43 turns of No. 20 SCC wire. Connect the coil
terminals to the stator and rotor plates of aNOS mfd. condenser. Put in shunt oil series

with aerial.
THE TRAP in a cabinet. Outside view at right
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"Diamond" Trouble -Shooting
By Herman Bernard

if--% NE of the peculiarities that may de-
li velop in tuning The Diamond of the
Air or any other circuit is that the rhe-

ostat has some ef-
fect on tuning, most
noticeable on the
low waves. This
is due to incorrect
connection of the
grid return. As ex-
plained in the con-
structional article
on this circuit, the
grid return of the
RF and detector
tubes should be to
A battery. Follow

the lead from the battery. See that the
low potential end of the secondary of the
RFT (or loop) goes to A minus. If the
Sodion tube or a soft detector is used,
see that the grid return here also is to
negative A. Do not make the connection
to the socket side of the rheostat, for that
would

at
would include the rheostat in the radio -
frequency part of the circuit, introduc-
ing the resistance of the rheostat where
it is not wanted, and also causing the
inductive effect of the wire on that type
of rheostat to make itself felt. Many
may have felt that there must be induc-
tion in a rheostat, for a coil of wire is

there. Indeed, often such induction is

more than trivial and by turning the rhe-
ostat one station may be tuned in and
another tuned out. That should not be.
Make the grid return connections pro-
perly and get rid of this nuisance feature
of the rheostat.

Loop Turned Wrong Way
In tuning the Diamond may be

noticed that the regeneration control is
affected by the direction in which the
loop is pointed. Suppose that the loop
were propery pointed toward the station
being received. That would mean that
one horizontal support of the loop would
point toward the station. Do not point
the broad side of the loop toward the
station, a mistake some make before they
become familiar with loop use. Now
granting all's well, if the loop is the
turned in an "off" direction, the regener-
ative whistle may be heard. In many
cases, where one is receiving a strong
local station on the loop, that station may
be heard, no matter in which direction
the loop is turned, but once the loop faces
the station properly, a sudden increase in
volume is the gratifying result. Some-
times the loop turned the wrong way will
cause the set to oscillate, because of a
heterodyne note set up. Soon, how-
ever, the right direction for every station
within range is learned, and after that no
such trouble develops.

Avoiding Stray Coupling
The inclusion of the radio -frequency

transformer so that outdoor aerial and
ground may be used, and loop cut out,
introduces the possibiity of stray coupling
between the RF coil and the coupler.

It is important to remember that even
the tinest difference in the position of the
two coils may make itself felt, so that the
RF coil must be adjusted until there is
no troublesome coupling. Total avoid-
ance of any degree of coupling whatever,
when both coils are within the set, is
probably impossible, but there is no ad-
vantage in attempting the theoretical
Ideal. Practical success is all that counts,
and you may achieve that readily.

Dial Readings
Many may desire to have the left-hand

tuning control read the same, whether

THE WRONG WAY of connecting the grid return is shown at left. Note that the resistance (and
possible inductance) of the rheostat is included in the radio circuit. Hence the rheostat may affect
tuning, besides contributing resistance where it is not wanted. At right is the correct manner of

connection.

loop or outdoor aerial is used. That may
be done readily by altering the number of
turns on the secondary of the RFT. If
the loop gives higher readings, then turns
must be taken off the RFT secondary,
to push the condenser readings up higher.
If the loop gives a lower reading for the
same station, then morsef turns must be
put on the secondary, to make its in-
ductance the same as that of the loop.
However, other considerations arise, and
these you must settle for yourself. For
instance, if with the loop in use the RF
and the detector condenser both tune
in step, you may prefer to keep this ad-
vantage. Then stations may be logged, as
to this pair of dials, with the same read-
ing for both condensers. You might not
desire to alter the secondary of the RFT
to make it correspond to the loop read-
ings, because then the parity of readings
with the other dial would be lost. That
being so, you would want to adjtrst the
loop. If the collapsible type is emplbyed,
the inductance may be reduced by push-
ing the top of the loop farther down,
making the loop more "squat". Also, the
number of turns on the loop may be in-
creased or reduced, depending on whether
lower or higher readings are required.
A tapped loop may offer ready solution
of the difficulty.

Must Tune in Whole Band
In dealing with these matters one must

not forget that the set must tune in the
entire broadcast band of wavelengths.
Thus it would be idle to readjust the in-
ductance on loop or secondary, only to
make one coil conform to another that
prevents tuning in the entire band! The
winding directions given in the construc-
tional article, issue of April 11, would
enable you to tune in the entire band
with .00005 condensers. Therefore at-
tention should be concentrated on the
loop to make its inductive value the same
as that of the secondaries of the RFT
and the detector stage coupler. This in-
ductance is about 176 microhenries.

If the Set Doesn't Work
If anybody has the misfortune of build-

ing the set without being able to obtain
a peep out of it, the wiring should be
checked against the schematic and picture
diagram. Those diagrams were correct in
all particulars. The picture diagram, as
Henry Pavel, astute printer, discovered,
had the primary connections to the first
audio transformer reversed. This does
no serious harm and if the set doesn't
work it can't be on this account. There
is considerable theoretical background for

Parts for D amond
One loop
One 3 -circuit coupler (Bruno 77).
One radio -frequency transformer

(Bruno 55).
Two .0005 variable condensers.
One 6 -ohm wire -wound rheostat.
One Bradleystat.
One .00025 mfd, fixed grid con-
denser.
One .002 fixed condenser.
One single -circuit jack.
Two double -circuit jacks.
Two audio -frequency transformers
(Thordarson, 6 -to -I, 31/2 -to -I).
Three 4" vernier dials.
One terminal block.
One 7x24" panel.
One Bruno 4 gang socket subpanel,

with 4 sockets.
One pair of Bruno brackets.

not reversing this primary connection,
therefore see that the detector plate
makes proper contact through the jack
to P post of AFTI, the B post going
to B plus. Your ear may never know
the difference, but it is well to observe
this polarity rule. It sometimes helps,
never does any harm.

But suppose you hear nothing. Look
over the B batteries, using a voltmeter.
If these batteries show a reading of 25
per cent. less than the rated voltage it
is time to replenish. Test the A battery
with ammeter or hydrometer. The next
concern is the tubes. If you can try them
out in some other set, that's preferable.
A set that doesn't work usually means
(1) a broken connection, (2) tube trouble,
(3) rundown batteries.

FREE NAMEPLATE
in beautiful colors will be supplied to all
who request one for their Diamond of the
Air. These nameplates will not be ready
for distribution until May 15, but get on
the list early.

Address Nameplate Editor Radio World,
1493 Broadway, New York City.

THE DIAMOND OF THE AIR, by Herman
Bernard, a 4 -tube DX loop set of tremendous
range and power. Three controls. Not reflexed.
Send 45c, get April 4, 11 and It issues. RADIO
WORLD, 1493 Broadway, New York City.
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BROADCAST
PROGRAMS

(Wavelengths in meters; Eastern, Central,
Mountain and Pacific Standard Time specified.)

[E. S. T. stands for Eastern Standard Time;
P. S. T., Pacific Standard Time; M. S. T., Man-
hattan Standrd Time; C. S. T., Central Standard
Time Where D. S. is added it signifies Daylight
Saving Time, which is one hour later than Stand-
ard Time in any time division.]

Friday, April 24
WGN, Chicago, Ill., 370 (C. $. T.)-9:31 A. M.,

time. 9:35, quotations. 10, quotations. 11, quo-
tations,weather, market. 11:30, quotations. 11:56,
time. 12 M.,. quotations. 12:10 P. M., quotations.
12:30, quotations. 12:40, Drake concert ensemble,
Blackstone string quintet. 1, quotations. 1:25,
quotations. 2, Lyon and Healy concert hall.
3, Rocking Chair Time. 5, quotations. 5:30,Skeezix Tune for Children. 5:57, time. 6, organ,Edwin Stanley Seder. 6:30, Drake concert ensem-ble, Blackstone string quintet. 8, classic hour.10, Drake hotel orch.

WEAR, Cleveland, O., 390 (E. S. T.)-7 P. M.,
Business Men's orch.

WOAW, Omaha, Neb., 526 (C. S. T.)-4 P. M.,
matinee program. 5:45, news. 6, story hour,Doris Claire Secord. 9, Union Pacific RailroadCo. program. 10:30 Robison orch.

WCAE, Pittsburgh, Pa., 461.3 (E. S. TO -12:30P. M., weather, news. 4:30, Sunshine Girl, mar-kets. 6:30, concert from William Penn Hotel.7:30, Uncle Kaybee. 7:50, police reports. 8:30,concert from studio of Mme. Wilson -Smith,
WOS, Jefferson City, Mo., 440.9 (C. S. T.)-8P. M., "TB Control in Missouri Livestock,"Homer A. Wilson; poems, LeRoy H. Kelsey;

music, Contra! Missouri Assoc. for Blind.
WHAS, Louisville, Ky.,399,8 (C. S. T.)-4 P. M.,concert from Louisville Conservatory of Music;organ; police bulletins; weather; readings; news.4:55, markets. 5, time. 7:30, Glee Club of theKentucky College news; time.
WHO, Des Moines, Iowa, 526 (C. S. T.)-7:30P. M., circus barker. 8, Des Moines Universityprogram. 11, dance program.
WEAF, New York City, 492 (E. S. T.)-6:45-7:45 A. M., physical exercises. 11-12, DorothyWilder, pianist, health talk; market and weatherreports. 4-5 1'. M., Laidialaw Soucek, tenor;lecture, "In the Footsteps of Balboa." 6-12,Waldorf-Astoria orch.; Gustav Langenue clarinetsextette; "Sir Hobgoblin Takes a Ride" byBlanche Elizabeth Wade; "The Happiness CandyBoys"; "Ilambone Male Quartette"; SterlingPiano Duo; "The Glorient Gins"; Meyer Davis -Lido Venice orch.
WDAF, Kansas City, Mo., 365.6 (C. S. T.)-3:30 P. M., Star's radio orch. 5:50, marketgram;weather; time; road report. 6, piano tuning in;ryTell-Me-a-Sto Lady' Trianon Ensemble. 11:45,"Merry Old Chief," Plantation players.
WLW, Cincinnati, Ohio, 422.3 (C. S. T.)-10:45A. M., weather and business reports. 11:55, time.12:15 P. M., Ahaus Brunswick Shop orch. 1:30,business reports and stock quotations.
WPC., Atlantic City, N. J., 299.8 (E. S. T.)-7P. M., Hotel Traymore dinner music. 9 P. M.,Hotel Ambassador concert orch. 10, Paul White -man's Hotel Traymore dance orch.
WGR, Buffalo, N. Y., 319 (E. S. T.)-10:45 A. M.,

Gold Medal radio cooking school. 6:30 P. M.,Buffalo Trust hour. 8, Jack Little and Paul Small,Cameo record artists. 8:30, "Draperies and Light-ing Fixtures," by C. N. Kierst. 8:40, Wm. L.Manning, baritone. 9, recital by HenriettaHacker and friends. 9:30, Jack Little and PaulSmall, Cameo record artists. 10, concert by theChopin Singing Society.
WGY, Schenectady, N. Y., 379.5 (E. S. T.)-2P. M., music; health hints. 6:30 InternationalSunday school lesson. 7, Albany gtrand Theatreorch. 7:30, health talk. 7:40, WGY orch. 10:30,Ray Halse arch.
KOB, State College, New Mexico, 348.6 (M. S.T.)-7:30-8:30 P. M., popular science course, les-son No. 15, by Dr. D. S. Robbins. Radio talk,"Timber Resources of New Mexico," by R. E.Marsh.
KFAE, State College of Washington, 348.6(P. S. T.)-7-9 P. M., bass solos, Harry Isaacs,Seattle; the agricultural profession, Dean John-son; contralto solos; the petroleum industry, Prof.St. Johns; readings, Edith Armand, Ritzville;violin solo, Ralph Strumshi, Raymond; presentday styles of architecture, Prof. Fred G. Rounds;the new books Miss Webb; color in the kitchen,Miss Gladys frallup.
KFI, Los Angeles, Cal., 467 (P. S. T.)-5 P. M.,news. 5:30, Examiner program. 6:45, radiotorial.7, Examiner program. 8, Dan MacFarland, organ-ist. 9, Herald program. 10, Lieberman Melodynine.
KSAC, Manhattan, Kan., 341 (C. S. T.)-12:35P. M., reading; weather; spray dates and mate-rials., L. E. Williams; question box; preventing

erosion, E. B. Wells. 7:20, Radio College quartet.
7:30, legume bacteria, P. I.. Gainey. 7:40, RadioCollege quartet. 7:50, parasites and the publichealth, J. E. Ackert.

KNX, Los Angeles, Cal.,. 337 (P. S. T.)-11 :30
A. M., Estelle Lawton Lindsay's talk to women.6:15 P. M., dinner hour program. 7:30, EasternCo. program. 8, West Coast Theatres. 9, DavisCo. program. 10, feature program. 11, CocoanutGrove orch. 12, Night Hawks.

KGO, Oakland, Cal., 361.2 (P. S. T.)-11:10 A. M.,
Prudence Penny, home making. 11:30, concert.1:30 P. M. stocks; weather. 3, music; speaker.4, orch. of Hotel St. Francis. 5:30, girls' half hour,Esther Wood Schneider. 6:45, stocks; weather;news.

KPO, San Francisco, Cal., 429.5 (P. S. T.)-7A. M., daily dozen. 10, cooking and household

management, Mrs. Belle DeGraf. 10:30, the localtheatres. 12 M., time, scripture reading. 12:45
P. M., Commonwealth' Club luncheon. 1 Fair-mont Hotel orch. 4:30, Fairmont Hotel orch.5:30 markets. 6:30, the local theatres. 8, Stan-ford University band.

CNRE, Edmonton, Alta., 516.9 (M. T.)-7:30P. M., children's hour, the farmer. 8:30, W. H.Fread, Hawaiian guitar and mandolin orch.; E.
J. Caseley, bass; accompanist, Dennis Clayton;
address, Hon. H. Greenfield.

CNRT, Toronto, Ont., 356 (E. S. T.)-6:30 P.M.,
King Edward Hotel concert orch. 8:30 Miss D.Matthews, soprano; Mr. H. Barnes, .violin; A. F.
Stillman, tenor; C. E. Simpson, clarmet, Miss E.
DeWitt, soprano; address, Hon. G. H. Ferguson;
H. Stott, pianoforte; male quartet; K. Schofield,
violin. 10:30, King Edward Hotel dance orch.

CNRA, Moncton, N. B 313 (A. S. T.)-7:30P. M., bedtime stories, Uncle Alf. 8, markets.8:30, artists from Sussex, N. B. 10:30, CNRAorch.

Saturday, April 25
WOO, Philadelphia, Pa., 508.2 (E. S. T.)-11A. M., Grand organ. 11:30, Weather. 11:55, Time.

12 M, Golden's Orch. 4:40 P. M., Police Reports.4:45, Grand Organ and Trumpets. 9:55, Time.10:02, Weather.
WGY, Schenectady, N. Y., 379.5 (E. S. T.)-9P. M., speeches of dinner by American Legion

at National Vaudeville Artists' Club House, NewYorlc, as national tribute to General John J.Pershing; speakers, General Pershing, GeneralJames A. Drain and Newton D. Baker, formerSecretary of War. 11, Phil Romano's orch.
WGR, Buffalo, N. Y., 319 (E. S. T.)-6:45 P. M.,address, "The Master's Room."
WPG, Atlantic ci_ty, N. J., 299.8 (E. S. T.)-6:30 P. M., dance, Hotel Knickerbocker orch. 9,Hotel Traymore concert orch. 10, Hotel Knicker-bocker dance orch.
WEEI, Boston, Mass., 303 (E. S. T.)-6:45 A. M.,Setting up exercises.
WGY, Schenectady, N. Y., 379.5 (E. S. T.)-11:55A. M., time. 12:30 P. M., stock market. 12:40,produce market. 9, dinner program from WJZ,National tribute to General Pershing by AmericanLegion at the National Vaudeville Artists' ClubHouse, New York City, speakers, General Persh-ing, General James A. Drain, the Honorable New-ton D. Baker. 11 Phil Romano orch.
WJZ, New York City, 455 (E. S. T.)-1 P. M.,Erdody's Park Lane orch. 4, Harriet A. Spink,soprano. 4:30, Sherry's tea music. 5:30 Stateand Federal agricultural reports; farm and homemarket reports; closing quotations; foreign ex-change quotations; news. 7, Hotel Astor orch.8, Wurlitzer musicale. 8:30, Rose Mountain, con-tralto. 9, National tribute to General John J.Pershing by American Legion, direct from Na-tional Vaudeville Artists Club House; speakers,General John J. Pershing, General James A.Drain of American Legion, Hon. Newton D. Baker;WGY will also broadcast. 11, Waldorf-Astoriaorch.
WLIT, Philadelphia, Pa., 395 (E. S. T.)-12:02P. M., daily almanac. 12:05, organ recital. 2,Arcadia concert orch. 4:30, dance music. 7:30,Arcadia concert orch. 8, conclusion of program.
WRC, Washington, D. C., (E. S. T.)-4:30 P. M.,

Meyer Davis Le Paradis band. 6:45, children'shour. 7, Hotel Washington -Irving Boernstein orch.
7:45, Bible talk. 8, Wurlitzer musicale. 8:30,"The Development of the United States Capitol
Building," by Charles E. Fairman. 10, VincentLopez orch. 10:30, "Crandall's Saturday Night-ers." 12, Sidney Seidenman's orch.

WMC, Memphis, Tenn., 499.7 (E. S. T.)-7:30
P. M., latest news flashes and markets. 8:30,
program by the Freed-Hardeman College of Hen-derson, Tenn.

WGBS, New York City, 316 (E. S. T.)-10 A. M.,
time talks with Terese. 10:10, Eleanor Schorer'sKiddie Klub program. 10:40, Mme. Geo. fashiontalk. 10:50, Jefferson centennial election talk.1:30 P. M. Bible reading. 1:35, Charles Straub
and John Lambrecht, steel guitar duo. 2, PeggyWypne, soprano. 2:10, Phil Olistein, violinist2.20, Alfred Seeger. 3, interview with Crete Car-ton, "Gloria Swanson's Double." 3:10, CarrieCohen, pianist. 3:20 Prof. Perez De Vega, Span-
ish lessons. 3:30, Carrie Cohen. 3:40, talk byMartha Wlchinsky, woman press agent. 3:50,Carrie Cohen. 6, Uncle .Geebee. 6:30, PiccadillyFour with Miss Haag and Miss Edwards. 7,John Regan, sport talk. 7:10, Piccadilly Four.7:30, Ritz -Carlton orch. 8:30, "The Cost of aHat," comedy, by Cellar Players. 9, CeciliaReichman, concert pianist. 9:20, Ellen Jane Thom-son, soprano. 9:30, Sam Comly, "Inside Movie

Chats." 9:45, Vaughn de Leath, popular enter-
tainer. 10:15, Rudolph Jockowitz, violinist. 10:45,Toseph Hayden, songs. 11, May Singh' Breen,banjo, and Peter DeRose. 11:30, Bob Emerick,popular entertainer.

WOAW, Omaha, Neb., 526 (C. S. T.)-12:30P. M., horticultural program. 3:45, public news.
6, dramatic hour. 6:30, to be announced. 6:45,Willard Robison orch. 9, de luxe program. 11,Nightingale orch. 11:30, organ music.

WCAE, Pittsburgh, Pa., 461.3 (E. S. T.)-12:30
P. M., news; weather reports; reading of programfor the day. 2:30, tea music. 4, orch. program.6:30, dinner concert. 7:30, Uncle Kaybee. 7:45,police reports. 8, current motor topics. 8:15,silent. 8:30, concert by the Pennsylvania College
for Women glee club.

WANG, Richmond Hill, N. Y., 316 (E. S. T.)-
11:55 A. M., time. 12 M., special midnight pro-
gram; Glen C. Smith's Paramount orch.

KDKA, Pittsburgh, Pa., 326 (E. S. T.)-9:45
A. M., stock reports; general market review and
agricultural items. 11:55, time. 12 M., weather.12:15 P. M., concert by Daugherty's orch. 3:30,baseball scores. 6, dinner concert by the Westing-house band. 7 baseball scores. 7:30, the junior
meeting of the Pittsburgh Sun Radio Sphinx Club.
7:45, last minute helps to the Bible school teacher.8, baseball scores. 8:30, concert by the Westing-

house Employes band. 9:55, time; weather; base-
ball scores.

WFAA, Dallas, Texas, 475.9 (C. S. T.)-12:30
P. M., address, Dr. J. B. Cranfill, on "Playing the
Game." 8:30, musical recital by George Ashley
Brewster, singer. 11, The Adolphus Hotel orch.

WHAS, Louisville, Ky. 399.8 (C. S. T.)-4 P. M.,
concert from the Louisville Conservatory of Music;
selections played on the Alamo Theatre organ;
concert by students of the Hunt; police bulletins;
weather; readings; late news. 4:55, local livestock,
produce and grain market reports. 5, time. 7:30,
concert by the Choristers ensemble. three -minute
talk -Don Cameron Prentiss; late news; time.

WBBR, New York, N. Y., 272.6 (E. S. T.)-8
P. M., Dr. Hans Haag, violinist. 8:15, Bible ques-
tions and answers. 8:45, Dr. Hans Haag.

WDAF, Kansas City, M0., 365.6 (C. S. T.)-3:30
P. Pit., popular song fest. 5:50, marketgram,
weatherforecast, time signal and road report. 6,
School of the Air; piano tuning -in number on the
Duo -Art; address, personal message from Roger
W. Babson, statistical expert and "doctor of busi-
ness"; The Tell -Me -a -Story Lady; music, The
Trianon ensemble, Hotel Muehlebach. 11:45,
Nighthawk Frolic -The "Merry Old Chief" and
the Plantation Players, Hotel Muehlebach; Eddie
Kuhn's Kansas City Athletic Club arch.; Johnnie
Campbell's Kansas City. Club orch.

WEAF, New York City, 492 (E. S. T.)-6:45
A. M., physical exercises. 4 P. M., Eugene M.
Ingraham's orch. 6, Waldorf orch.; talk by Gen-
eral Walter Irving Joyce; Huyler's "Foremost
Four"; Harvad Univesity Glee Club; Vincent
Lopez orch.; American Legion Tribute to General
Pershing, speakers, General Drain, Newton Baker,
Chairman and General Pershing; music by op-
eratic stars and stars from Broadway shows.

WLW, Cincinnati, Ohio, 422.3 (C. S. T.)-8 A. M.,
setting -up exercises. 10:45, weather; business re-ports. 11:55, time. 1:30 P. M., business reports
and stock quotations. 3, dance program. 6, RoseCity male quartet.

WOR, Newark, N. J., 405 (E. S. T.)-6:45 A. M.
physical exercises. 2:30 P. M. recital by FredP. Goodrick, baritone. 2:45, Prof.r Barnabas Is-tok, violinist. 3 recital by Fred P. Goodrick,baritone. 3:15, Prof. Barnabas Istok, violinist.3:30, joint program by Chris Traynor and Jack
Sheehan. 6:15, "Music While You Dine" -East
Orange High School Trio. 6:45, "The FamousDeMoss Concert Co." 7:30, "The Commanders"
orch. 8, Vee Lawnburst, popular pianist. 8:15,recital by the Gertrude Hale Trio. 8:35, VeeLawnburst, popular pianist. 8:50, Jessica Kenyon,lyric soprano, and Nancy Lawrence, harpist-Florence Wessell, pianist. 9:10, recital by theGertrude Hale Trio. 9:30 John Regan talking on"Notables on Shipboard." 9:45, Jessica Kenyon,
Flric

soprano, and Nancy Lawrence, harpist -orence Wessell, pianist. 10:45, Samuel Siegel,mandolin virtuoso. 10:30, Manhattan Serenaders.
11, Ciro's orch.

WHN, New York City, 360 (E. S. T.)-2:15
P. M., Carrie Cohen, pianist. 2:30, Gussie White,popular songs. 2:45, "The Criterions," HenryWhiteman, leader. 3:45 joint recital by FrancesKirsch, soprano, and Howard Kirsch, violinist.4, Murray Sandler, songs, accompanied by the
ukulele. 4:15, Lester O'Keefe, tenor. 4:30, SaraV. Turits, soprano. 4:45, Kenneth E. Burdick,anist,c3nporandsinger.

3m,dr"MelodyLys6:ovglinsolosy0 ott lai.7,mara-than baseball returns. 7:05, Hotel Alamac dancearch. 7:30, health talk by Dr. Landis. 7:35,Hotel Carlton Terrace orch. 8, Jimmy Clarke andhis White Way Entertainers. 8:15, Ben Lippin,baritone. 8:30, Strand Roof orch. 9, TheresaStang, soprano. 9:15, joint recital by Edwin John-son of Carnegie Hall. 10, signing off for DXfans.
WAAM, Newark, N. J., 263 (E. S. T.)-7 P. M.sports -Major Tate. 7:15 Bert Brothers andHarold Linck. 7:30, Ery Bradley and Clint Black-well. 7:45, Ebenezer A. L. E. Church of Rahway,N. J. 8:15, Erv. Bradley and Clint Blackwell.8:30, Society Orchestra. 9, Winfield cott Minstrelsof the Jr. 0. U. A. M. of Elizabeth, N. j. 10,Ethel West, soprano. 10:15, James K. Muirhead,harmonica player. 10:30, dance orch.
WNYC, New York City, 526 (E. S. T.)-7 P. M.,The Chateau Four. 7:30 police alarms. 7:35,"Progress of the City of New York," by MayorJohn F. Hylan. 7:50, The Chateau Four. 8:30,police quartet. 9 Dr. Albert Long, Inspector inCharge, Board of Inspection Service, Departmentof Agriculture. 9:15, Louis Burkow, violinist9:40, "Venice," by Mrs. Eva Adams, LectureService, Board of Education. 10, Banquet of theMounted Police Association. 10:30,- police alarmsand weather. 10:35, banquet resumed.

KTHS, Hot Springs, Okla., 374.8 (C. S. T.)-12:30P. M., markets, weather music. 8:30 concert bythe Charles L. Fischer Eastman Hotel orch. 9:15,concert by the College of The Ozarks trio. 10,dance concert by the Meyer Davis -New ArlingtonHotel arch.
KYW, Chicago, Ill., 536 (C. S. T.)-6:30 A. M.,morning exercises. 9:30, late news and commentsof the financial and commercial markets. 10:30,farm and home service. 11:35, table talk by Mrs.

GAnna J. Peterson of Peoples as Co.. 1:35 P. M."Saturday Frolic." 6:02, news, financial and finalmarkets. 6:35, children's bedtime story. 7, dinnerconcert from the Congress Hotel. 8 musical pro-gram. 9:35, Congress Classic. 12, Congress Car-nival.
KHJ, Los Angeles, Calif., 405.2 (P. S. T.)-10A. M., weekly broadcasting class. 12:30 1'. M.,program presenting Vera HeifetzMerenbach, so-prano; Eva Seiffert, contralto; Piggly WigglyGirls. 2:30, matinee musicale. 6, Art Hickman'sconcert arch. 6:30, children's program. 7:30,special program through the courtesy of they M. C A. 8, program through the courtesyof William E. Bush, Inc. 10:30, Art Hickman'sdance orch. 11:30 P. M. to 2 A. M. weekly pro-gram of the "Lost Angels of KHJ."
KPO, San Francisco, Cal., 429.5 (P. S. T.)-7A. M., daily dozen by Bernard Durry, piano ac-
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companiment by Mel Lyons. 10, "What is Play-
ing at the Local Theatres." 12 M., time; _clearing
of the Scripture. 1 P. M., Rudy Seiger's Fairmont
Hotel orch. 5:30, market reports. 6:30, "What is
Playing at the Local Theatres." 8, Art Weidner's
dance arch.

KOA, Denver, Cola, 372.4 (M. S. T.)-12:20
P. M., Rialto (theatre) organ recital. 1, final

reading N. Y. stock reports; live stock and
weather. 9, Joe Mann and his Rainbow-Lane

orch.
KGO, Oakland, Cal., 361.2 (P. S. T.)-11:30

A. M., luncheon concert. 12:30 P M., final read-
ing, stock reports and weather. "4, concert orch.
of the Hotel St. Francis. 8, Part One -given by
the University. of California Glee Club; comic
opera, "King of Spades," by Lydia Warren Lister;
orch. 10, dance program by Henry Halstead's
orch.KFOA, Seattle, Wash. 455 (P. S. T.)-4 P. M.,
The Times, F. Hoffman's Olympic Hotel
Concert OrchW., m. studio program by the Moran
School for Boys. 8:30, The Times program. 10:00,

Eddie Harkness and Orch.ICSAS, Manhattan, Kan., 341 (C. S. T:)-12:35
P. M., radio fans' question box.

KFI, Los Angeles, Cal., 467 (P. S. T.)-5 P. M.,
Los Angeles Herald news. 5:30, Los Angeles Ex-
aminer matinee program. 6:45, radiotorial period.
7 program by the Lake Arrowhead orch. 7:45,
the bookshelf, Miss Nancy. 8, program presented
by the Los Angeles Examiner. 9, Mildred Masser,
female baritone. 9:15, Dave Albert, accordion solo-
ist. 9:30, joint recital of Marguerite Johnston,
violinist and Archie Moors, basso.. 10, Packard
Radio Club.CNRO, Ottawa, Ont., 435 (E. S. T.)-7:30 P. M.,
bedtime story. 8, Cuateau Laurier concert orch.
8:30, music.

CKAC, Montreal,. Canada, 411 (E. S. T.)-7
P. M., Kiddies stories. 7:15 Talk by Dr. W. G.
Kennedy. 7:30, Windsor Hotel dinner concert.
8:30, Save forests talk by the Honorable H.
Mercier, Minister of Lands and Forests. 10:30,
Windsor Hotel Dance Orch.

PWX, Cuba, 400 (E. S. T.)-8-10 P. M., concert
by the soprano, Maria Conzalez.

Sunday, April 26
WBBR, Staten.Island, N. Y. C., 272.6 (E. S. T.)

10 A. M., Watchtower arch. 10:20, Mr. Fred
Twaroschk, tenor, accompanied by Watchtower
orch. 10:30, Bible lecture, "The Time of De-
liverance." 11, Mr. Fred Twaroschk, tenor, ac-
companied by orch. 9 P. M., Staten Island School
of Music. 9:15, I. B. S. A. choral singers. 9:25,
Bible lecture, "Behold Thy King," Mr. W. L.
Pelle. 9:55, I. B. S. A. choral singers. 10:05, violin
solos Mr. C. Chapin. 10:15, Staten Island School
of Music. 10:25, I. B. S. A. choral singers.

WFAA, Dallas, Texas, 475.9 (C. S. T.)-5 P. M.,
Vesper service at Westminster Presbyterian
Church. 6, radio Bible class. 8, service at Central
Congregational Church. 9:30 P. M., Buddy's Blue
Melody Boys orch.

WMAK, Lockport, N. Y. 265.5 (E. S. T.)-10:25
A. M. First Presbyterian Church.

WEAF, New York City, 492 (E.. S.'T.)-3 P. M.
"Sunday Hymn Sine and Interdenominational
services under the auspices of the Greater New
York Federation of Churches, the Rev. Wm, B.
Millar, presiding officer; music by the Aida brass
quartet; Federation Radio Male and Mixed quar-
tet, under the direction of Arthur Hunt. 7:20,
"Rosy and His Gang," Capitol Theatre. 9:15,
organ recital direct from the Chapel at Columbia
University, New York City.

WOAW, Omaha, Neb., 526 (C. S. T.)-9 A. M.,
radio chapel service. 1:30, matinee program. 2:30,
Presbyterian Church at Fremont, Neb. 6, Bible
study hour. 9, musical chapel service.

WOAI, San Antonio, Tex., 394.5 (C. S. T.)-11
A. M., services of First Presbyterian Church.
7:30 P. M., services of Central Christian Church.
9:30, The WOAI Entertainers.

WOS, Jefferson City, Mo., 440.9 (C. S. T.)-
7:30 P. M., religious services of the Evangelical
Church.

WCBD, Zion, Ill., 344.6 (C. S. T.)-8 P. M.,
The Mixed quartet.

WGR, Buffalo, N. Y. 319 (E. S. T.)-3 P. M.,
Vesper Services by C. Lansing Seymour. 4, organ
recital by Mr. Robert Demming. 7:15, pre -service
organ recital by Wm. Wall Whiddit. 7:30, eve-
ning service, Central Pres. Church.

WLW, Cincinnati, 0., 422.3 (E. S. T.)-9:30
A. M., editorial staff program. 11, services from
the Church of the Covenant. 7:30, services of the
First Presbyterian Church. 8:30, concert by the
Western and Southern Orch.

WGY, Schnectady, N. Y., 379.5 (E. S. T.)-9:30
A. M., service of First Baptist Church. 2:35
P. M. WGY Symphony Orch. 6:30 service of
First Baptist Church, Schenectady. 7:45, program
by Hotel Commodore arch. 9, violin recital by
Godfrey Ludlow.

WHO, Des Moines, Iowa, 526 (C. S. T.)-11
A. M., church service from the University Church
of Christ. 7:30 P. M., Reese -Hughes arch.

WOI, Ames, Iowa, 270 (C. S. T.)-10:45 A. M.,
college chimes. 11, chapel services.

WEMC, Berrien Springs, Mich., 285.5 (C. S. T.)
-11 A. M., studio chapel service. 8:15 P. M.,
studio chapel service; Radio Lighthouse choir.

WGN, Chicago, 370 .(C. S. T.)-11 A. M., Uncle
Walt reads the funnies to the children. 11:45,
concert from theatre. 2 P. M., Edwin S. Seder,
organ. 2:30, artists concert. 3:30, recital Musical
College. 9, concert directed by Charles H.
Gabriel, Jr., with WGN singers and by Drake
concert ensemble.

WOO, Philadelphia, Pa., 508.2 (E. S. T., D. S.-
10:30 A. M., Morning Services from Bethany
Presbyterian Church. 2:30 P. M. musical exer-
cises. 6:00, old time hymns and melodies and
sacred chimes recital on the Wanamaker grand
organ.

WEEI, Boston, Mass., 303 (E. S. T.)-3:45. P. M..
Men's Conference Y. M. C. A., Bedford Branch,
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Brooklyn, N. Y. 7:20, Roxy and his Gang. 9:20,
organ recital, Columbia University, N. Y.

KPO, San Francisco, Calif., 429.5 (P. S. T.)-
8 A. M., presentation of the "funnies" from the
San Francisco Chronicle. 10:30, "What is Playing
at the Local Theatres." 11, undenominational and
non-sectarian church services. 6:30 P. M., "What
is Playing at the Local Theatres." 7:30, States

Restaurant orch. 8, program from Loew's War -
field Theatre. 8:30, Rudy Seiger's Fairmont Hotel
arch.KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-11
A. M., complete services of the First Presbyterian
Church. 8:30 P. M., Meyer Davis orch. 10, Sun-
day night frolic.

KGW, Portland, Ore., 491.5 (P. S. T.)-10:30
A. M., First Presbyterian Church services. 6

P. M. church services provided by Portland
Council of Churches. 7, Colburn concert orch.

CKAC, Montreal, Canada, 411 (E. S. T.)-4:30
P. M., studio concert.

Monday, April 27
WEEI, Boston, Mass., 476 (E. S. T.)-6:45 A. M.,
setting -up exercises. 7:45 morning watch from
Estey Organ Studio by Boston Y. M. C. A. 3
P. M. Sam Bittel Ramblers. 5:30, Procter's Per-
fect Players. 6:30, Big Brother Club. 7:15, talk
by W. A. L. Basley on "Forest Fires." 7:30,
Dok-Eisenbourg and his Sinfonians. 8, Lowell
Electric Light orch. 8:45, health talk. 9 from
New York, A. & P. Gypsies. 10, Blue Ribbon
Quartette.

WGR, Buffalo, N. Y., 319 (E. S. T.)-10:45
A. M., Gold Medal Home Service talk by Betty
Crocker. 6 P. M., Rush Yates orch. 8, "House
hold Equipment," by Clarence N. Kierst. 8:15,
recital by Viola Cornell, Hamburg, N. Y. 8:45,
address by Bryan J. Boyle, Deputy Water Com-
missioner. 9, Nu Tymers orch. 10, Buffalo Ly-
ceum Bureau Concert.

WLW, Cincinnati, 0., 422.3 (E. S. T.)-8 A. M.,
setting -up exercises. 10:45, weather, business re-
ports. 11:55, time. 12:15 P. M., noon day services.
1:30, business reports. 3, market reports. 4, Bab-
son reports, recital by pupils of Helen Abecherle.
6, dinner hour concert. 6:45, market reports.
10, concert program by Saint Cecelia Artists,
Bob Diekman orch.

WMAQ, Chicago, Ill., 447.5 C. S. T.)-12:45
P. M., Radio farm School, 'Swine Day." 4,
"Mothers in Council," by Mrs. Frances M. Ford;
one of a weekly series. 4:30, Chicago High
School Teachers' Council. 6, Chicago Theatre or-
gan recital. 6:30, Hotel LaSalle orch. 6:50,
Family Altar League.

WGY, Schenectady, N. Y., 379.5 (E. S. T.)-
1 P. M., music, talk, "How to Press Garments,"
by Mrs. Caroline Mcllroy. 5:30, Ten Eyck Trio.
6 weekly sport review. 6:15 address, "Fourteen
Years of Farm Bureaus," L. A. Muckle. 6:30,
baseball scores. 6:35, boys' week program, Ro-
tary Club of Ams,erdam' N. Y.

WWJ, Detroit, Mich., 352.7 (E. S. T.)-8 A. M.
setting -up exercises. 9:30, "Tonight's Dinner" and
a special talk by the woman's editor. 10:25,
weather. 11:55, time. 12:05 P. M., Jules Klein's
Hotel Statler orch. 3, The Detroit News orch.
3:50, weather. 3:55, market report and baseball
scores. 6, dinner concert. 8 The Detroit News
arch. 9 concert broadcast through WEAF.

WBBIi, New York City, 272.6 (E. S. T.)-8
P. M., D rs. Irene Kleinpeter, soprano. 8:10, vocal
duets. 8:20, world news digest by editor of
"Golden Age Magazine. 8:40, Mr. Fred Franz,
tenor. 8:50, vocal duets.

WGST, Atlanta, Ga. 270 (E. S. T.)-9-10 P. M.,
Howard McClave, violin; Prof. J. A. Campamoar,
baritone; D. M. Harlan, piano.

WEAF, New York City, 492 (E. S. T.)-6:45
A. M., physical exercises. 4 P. M., Sol Giskin,
violinist; "Children's Verses," by Joseph Osman
Skinner; Orphelia Crumm, contralto; elementary
French lessons by William Doub-Kerr. 6, Wal-
dorf-Astoria orch ; Nancy McCord, soprano;
musical program 'direct from the Mark Strand
Theatre, New York City; "Tower Health Talk"
by Metropolitan Life Insurance Co.; A. and P.
Gypsies; "Blue Ribbon Quartet"; Ben Bernie's
Hotel Roosevelt arch.

WOAW, Omaha, Neb. 526 (C. S. T.)-12:30
P. M., noonday program by Randall's Royal Fon-
tenelle arch. 5:45, public news period. 6 organ
music, transmitted from the World Theatre;
Arthur Hays, organist. 6:30, to be announced.
6:45, to be announced. 9, de luxe program.

WOS, Jefferson City, Mo., 440.9 (C. S. T.)-8
BP. M., address, "The oy and His Project," by

Mr. John B. Boyd.
WCBD, Zion, Ill., 344.6 (C. S. T.)-8 P. M., male

chorus.
WMC, Memphis, Tenn., 499.7 (E. S. T.)-7:30

P. M,, weekly farm talk by Dr. C. W. Watson.
8:30, Hotel Gayoso orch.

WEN1C, Berrien Springs, Mich., 285.5 (C. S. T.)
-8:15 P. M., orch. concert by Radio Lighthouse
Music Makers.

WDAF, Kansas City, Kans., 365.6 (C. S. T.)-
3:30 P. M., program broadcast from the Newman
and Royal theatres. 5, weekly Boy Scout program.
5:50, marketgram, weather, time and road report.
6, School of the Air. 8, "Around the Town with
WDAF." 11:45 P. M, to 1 A. M. Nighthawk
Frolic -The "Merry Qld Chief" and the Plantation
Players, Hotel Muehlebach.

WIP, Philadelphia, Pa, 509 (E. S. T.)-7 A. M.,
setting -up exercises. 10, the daily menu and in-
timate talk to housewives. 1 P. M., Gimbel Tea
Room orch. 1:30, weather. 3, "The Millennium,"
part two, a talk by J. G. Calhoun of the Inter-
national Bible Association. 3:15, artist recital by
the Combs Conservatory of Music. 4 "Hints on
Home Gardening," a talk by Charles K. Hallowell.
6, weather. 6:05, dinner music by Clarence Sea-
mon's Hotel St. James orch. 6:45, livestock and
produce market reports. 7, Uncle Wip's bedtime
story.

WOI, Ames, Iowa, 270 (C. S. T.)-9:30 A. M.,
weather. 12:30 P. M., college chimes weather;
livestock markets; Professor G. H. dzingwood.
9:30, weather. 10, program of popular music.

WHO, Des Moines, Iowa 5:26 (C. S. T.)-7:30
P. M., Stewait Watson, Americani baritone; Helen
Birmingham, accompanist; Cornelius Ahern, tenth-.
8, program under direction of Dean Holmes Cow-
per. 11:15, organ recital by L. Carlos Meier.

WOO, Philadelphia, Pa., 508.2 (E. S. T., D.



Permanent Schedule of Hours on Air
Time given is Eastern Standard and always P. M. For conversion to Central Standard Time sub-tract one hour; Mountain Time, two hours; Pacific Time, three hours.
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KDKA, E. Pittsburgh, Pa 309
KFAE, Pullman, Wash 348ICEI, Los Angeles Calif 468
KFKX, Hastings, eb 288
KFNF, Shenandoah, Ia 266
KFOA, Seattle, Wash 454
KFPT, Salt Lake City 261
KFRU, Bristow, Okla 394
KFUO, St. Louis, Mo. 545
KGO, Oakland, Calif 361
KGW, Portland, Ore 491
KI-IJ, Los Angeles, Calif 495
ICJS, Los Angeles, Calif 293
KLX, Oakland, Calif 508
KNX, Hollywood, Calif 336
KOA, Denver, Colo 322
KOB, State College, N. M 348
KPO, San Francisco, Calif 429
KSAC, Manhattan, Kan 340
KSD, St. Louis, Mo. 454

HKTS, Hot Springs, Ark 374
KTW, Seattle, Wash 455
KYW, Chicago 535
NAA, Radio, Va 434
WANG, Richmond, N. Y 315
WBAP, Fort Worth, Tex 475
WEAR, Sisiht, Wis 406
WBAV, Columbus, 0 293
WBBG, Mattapoiaett, Mass.248
WBP-M, Chicago 226
WBBR, Staten Island, N. Y.272
WBCN, Chicago 266
WBZ, Springfield, Mass 333
WCAE, Pittsburgh, Pa 461
WCAL, Northfield, Minn 336

'WCAP, Washington, D. C 468
WCAU, Philadelphia, Pa 278
WCBD, Zion, 111 344
WCCO, Minn. -St. Paul 416
WCX, Detroit 516
WDAF, Kansas City, Mo 365
WDWF, Providence, R. I 440
WEAF, New York 491
WEAO, Columbus, 0 293
WEAR, Cleveland, 0 389
WEBH, Chicago 370
WEBJ, New York 233
WEEtW, Beloit, Wis. 268
WEEI, Boston, Mass 475
WEMC, Berrien Sp., Mich.285 SilentWFAA, Dallas, Tex. 475 9:30- 1:00WFBH, New York 272 6:00- 8:45WFI, Philadelphia 394 6:30- 9:00WGBS, New York 315 6:00-12:00WGN, Chicago 370 7:30.12:00WGR, Buffalo, N. Y 319 6:00- 7:30WGST, Atlanta, Ga. 270 Silent
WGY, Schenectady, N. Y 379 9:30-12:00WHA, Madison, Wis. 535 Silent
WHAD, Milwaukee, Wis 275 Silent
WI-lAS, Louisville, Ky 399 8:30.10:00WHAZ, Troy, N. Y 379 Silent
WHB, Kansas City, Mo 365 Silent
WHK, Cleveland, 0 273 6:00- 1:00WHN, New York 361 6:30-12:30WHO, Des Moines, Ia 526 SilentWIP, Philadelphia 508 6:05-12:05
WJAR, Providence, R. L 305 7:10- 8:10WJAS, Pittsburgh 275 Silent
WJJD, Mooseheart, Ill 302 8:15- 1:00WJY, New York 405 SilentWJZ, New York 454 7:00-11:30
WICAR, Lansing, Mich 285 12:30- 2:30
WLBL, Stevens Pt., Wis 278 1:00. 2:00WLIT, Philadelphia 394 7:30- 8:30WLS, Chicago 344 9:00- 1:00WLW, Cincinnati 422 9:00-11:00WMAK, Lockport, N. Y 265 SilentWMAQ, Chicago 447 7:00-11:00WMBF, Miami, Fla 384 8:00- 3:00
WMC, Memphis, Tenn 499 9:30.10:30
WMH, Cincinnati, 0 422 11:00- 1:00WNAC, Boston 280 10:00-11:00WNYC, New York 526 6:30-10:20
WOAI, San Antonio, Tex 394 SilentWOAW, Omaha, Neb 526 7:00- 1:00
WOAX, Trenton, N. J 240 Silent
WOC, Davenport, Ia 483 7:30- 1:00WOI, Ames, Ia 270 SilentWOO, Philadelphia 508 SilentWOR, Newark, N. J 405 6:15- 7:30WORD, Batavia, Dl 275 SilentWOS, Jefferson City, Mo 440
WPG, Atlantic City, N. J 299
WQJ, Chicago ' 447
WRBC, Valparaiso, Ind 278
WRC., Washington, D. C 468
WREO, Lansing, Mich 285
WSAC, Clemson Coll., S 336WSAI, Cincinnati 325
WSB, Atlanta, Ga 428
WSUI, Iowa City, Ia 483
WTAM, Cleveland, 0 389
WTAS, Fdgm, Ill 302
WTAY, Oak Park, Ill 250
WTIC, Hartford, Conn. 348WWJ, Detroit 352
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7:30. 9:55 4:00- 8:45 6:15- 9:55 6:15-12:00 6:15- 9:5S 6:15-12:00 6:15. 9:55Silent Silent 10:30-11:30 Silent 10:30-11:30 Silent 10:30-11:309:45. 2:00 7:00- 2:00 9 5- 2:00 9:45- 2:00 9:45- 3:00 9:45- 2:00 9:45- 3:00Silent Silent 10
7:30-10:00 7:30- 9:00 7
9:45- 2:00 Silent 9

10:00-12:00 11:00-12:00 10
10:00. 1:00 6:00- 7:00 8

Silent 10:15-11:15 Silent Silent 10:15-11:15 Silent Silent11:00- 3:00 6:30-10:30 11:00- 3:00 11:00. 3:00 Silent 11:00- 3:00 Silent1:00- 3:00 6:00-10:00 Silent 11:00- 3:0011:00- 3:00 11:00- 3:00 11:00- 3:3011:00. 3:00 11:00- 1:00 Silent 11:00- 2:0011:00- 1:00 11:03- 2:00 10:45- 2:00Silent 10:15-12:30 Silent 11:00.12:00 Silent 11:00-12:00 SilentSilent Silent 9:00- 2:00 9:0040:00 9:00- 2:30 Silent 9:00- 1:309:15- 4:00 10:00. 2:00 9:15- 3:00 9:30. 3:00 9:15- 3:00 9:30- 2:00 9:30- 3:0011:00- 2:00 6:00-11:45 10:00-11:00 Silent 10:00- 2:00 Silent 10:00-11:00Silent Silent 9:30.10:30 Silent 9:3040:80 .Silent 9:30-10:3011:00- 3:00 11:30- 1:00 10:00- 1:03 10:00- 2:00 9:30- 2:00 11:00- 2:00 11:00- 3:00Silent 9:00-10:00 8:20. 9:00 8:20- 9:00 8:20- 9:00 8:20. 9:00 8:20- 9:008:00-11:00 Silent 9:00-12:00 7:00-12:00 7:00- 8:00 Silent 9:00-12:009:30-12:00 9:30-12:15 9:30. 2:15 9:30-11:00 9:30-12:00 9:30- 2:15 9:30-11:00Silent 10:00-12:30 Silent Silent Silent Silent Silent8:00- 3:00 8:00-10:00 Silent 8:00- 3:30 8:00- 3:30 8:00- 3:30 8:00- 3:30Silent Silent 7:45. 8:00 7:45. 8:00 7:25. 7:40 7:45. 8:00 7:45- 8:0012:00- 2:00 Silent 8:00- 2:00 Silent 8:00-11:30 Silent 8:00-11:308:00- 9:00 12:00- 1:00 8:30-11:45
8:30-11:45 8:30-11:45 8:30-11:45 8:30-11:45Silent 11:00-12:00 10 :00- 11 :00 Silent 9 :00-10 :00 8:30- 9:30 SilentSilent

Silent
Silent

8:00- 9:45
7:00- 2:00
6:00-11:00
6:30- 9:30
1:00- 2:00

Silent
Silent
Silent

9:00-12:00
6:00- 7:00
7:00- 2:03

Silent
6:0042:30
8:00- 9:00

Silent
8:00- 1:00

Silent
Silent
Silent

042:00 Silent Silent 10:30-12:00 Silent30- 9:00 Silent 7:30-10:00 7:3040:00 7:3040:0345- 1:00 9:45- 2:00 9:45- 1:00 Silent 9:45- 2:00
03-11:00 10:00-11 :0010:00-11 :00 10:00-11:00 11 :03-12 :0000-11:30 11:30- 1:00 9:00-11:20 11:30-12:30 12:00-,2:00

Silent 8:00- 9:00 Silent Silent Silent 8:00- 9:00Silent 8:00-10:00 Silent 8:03- 9:00 Silent 7:00- 2:009:00-10:00 Silent 9:00-10:00 Silent 9:00-10:00 Silent9:00-10:20 8:00- 8:50 Silent Silent 8:03- 8:50 Silent5:00- 1:00 Silent 7:00- 2:30 7:00.11:15 7:00- 2:00 7:00. 2:007:00-11:00 6:00-11:00 6:03- 9:55 6:00-11:00 6:00-12:45 7:05. 8:054:00- 7:30 6:3042:03 6:30-12:00 6:30-10:03 6:30-11:00 6:3040:009:30-11:00 12:00. 1:00 Silent Silent 10:00-11:00 9:30-10:306:20-10:15 7:00.11:30 Silent 6:00-12:00 Silent 7:30-12:035:30- 9:30 Silent 7:30- 9:30 8:00-11:10 7:30-11:00 7:00-10:003:30-10:00 9:00-11:30 Silent Silent 9:00-11:30 Silent5:10-10:15 9:00-12:00 7 :30-11 :00 8:00. 1:30 8 :00-11 :00 7:30- 1:00Silent 6:00. 9:30 6:00-11:00 6:00- 9:30 6:00- 7:00 6:00-11:005:00. 6:30 7:00- 2:00 7:00- 2:00 7:03-10:15 7:00- 2:00 7:00- 2:005:00.6:45 Silent 9:00-10:30 Silent Silent Silent8:15.10:15 6:00-11:30 6:00-10:006:00-12:00 6:00-12:00 6:0042:00Silent Silent Silent 9:00.10:20 Silent Silent3:30- 5:00 7:00- 8:00 7:30-10:00 7:00. 8:00 7:00-10:00 7:0040:008:0040:00 Silent 8:00- 1:00 8:00- 1:00 8:00- 1:00 8:00- 1:00Silent Silent 7:00- 9:03 7:00- 9:00 Silent 7:00. 9:005:30- 6:30 Silent 9:00-10:00 Silent 8:30- 9:3Q Silent3:45-10:15 6:30-10:00 6:30-11:00 6:30.12:00 6:30-11:00 6:30-10-309:15-11:00 9:15.10:15 Silent 9:15.10:15 Silent 10:00-11:457:0042:00 7:30-10:30 7:30. 1:00 Silent 7:30- 1:03 7:30-10:306:00- 8:30 6:00- 1:15 6:00-11:30 6:15. 1:15 6:00-12:30 6:00- 1:304:30- 5:30 6:30- 8:00 6:30-11:00 6:30- 8:00 6:30-10:00 6:30- 8:003:30- 3:45 6:30- 7:30 6:00-10:00 Silent 6:00-11:00 6:00- 7:303:00-11:00 Silent 7:00-12:00 7:00-12:00 7:03-12:00 7:00-12:004:00- 8:30 8:15-11:00 6:00-11:30 8:00-11:00 6:00-11:00 6:30-11:00Silent 10:0041:00 Silent Silent 8:00- 9:00 Silent3:35-11:00 6:40- 9:00 6:30-12:30 Silent 6:30-11:30 7:00-11:30Silent 8:45- 9:45 Silent 10:0041:00 Silent 8:45- 9:45Silent 8:30- 9:30 Silent 9:00-10:00 Silent 9:00-10:035:00. 6:00 Silent 8:30-10:00 8:30.10:00 8:30-10:00 8:30-10:00Silent 9:00-10:00 Silent Silent Silent Silent9:00- 2:00 8:00- 9:00 9:00-11:15 8:00- 9:00 8:00-11:00 8:00- 9:007:30.11:00 6:00- 7:30 6:30- 7:30 6:00- 7:30 6:00-11:30 6:00-10:003:00-12:45 6:30- 1:00 6:30-12:30 6:30-12:30 6:30-12:30 6:30.12:305:00- 9:30 8:30- 1:00 Silent 7:30-12:0312:00- 1:00 8:30-10:003:15. 9:30 6:05- 7:30 6:00-12:00 6:05- 7:05 6:05-12:00 6:05- 7:307:20-10:15 8:00- 9:03 8:00- 9:00 8:00- 1:00 Silent 7:30-11:03Silent 8:30-11:00 8:30-11:03 7:30-11:00 8:30-10:00 7:30-10:03Silent 8:15- 9:15 8:15. 9:15 8:15- 9:15 Silent 8:15. 9:15Silent ,.. Silent 8:15-11:03 Silent 7:30.10:00 8:30. 9:304:03. 8:30 7:00-10:00 7:03-10:20 7:00-10:30 7:03-12:00 7:00-11:30Silent 7:00- 8:00 Silent 8:00- 9:15 Silent 7:00- 8:00Silent Silent 9:00-10:00 Silent Silent Silent2:00- 3:30 7:30-11:02 7:30- 8:50 7:30-11:03 7:30. 8:30 7:30-11:037:30- 9:00 Silent 7:30- 2:00 7:30- 1:00 7:30- 9:00 7:30-12:008:30-11:00 9:00-11:00 9:00-11:0011:00- 1:00 12:00- 2:00 SilentSilent 8:00- 9:00 Silent Silent 12:00. 1:00 SilentSilent Silent 7:0341:00 7:00-11:00 7:00-11:00 7:00-11 008:00- 3:00 8:00- 3:00 8:00- 3:00 8:00- 3:00 8:00- 3:00 8:00- 3 00Silent 9:30-10:30 9:00- 1:00 Silent 9:30-10:30 9:30. 1 007:00- 8:30 9:0041:00 Silent 9:00-11:00 9:00-11:00 Silent8:30-10:30 7:00-11:00 9:00-11:00 7:00-11:00 9:00-11:00 7:00-11:009:03-11:00 7:00-10:25 7:20.10:20 7:30-10:30 7:20- 9:30 7:30-10:208:30-11:30 Silent 9:30-11:30 Silent 10:30.11:30 Silent7:00-11:00 7:00-12:30 7:00-12:30 Silent 7:00.12:30 7:30-12:30Silent Silent 9:15.11:00 Silent Silent 9:03-11:009:00-12:30 Silent 7:30.10:00 7:30-11:00 7:30- 1:00 7:3040:00Silent 11:0042:00 Silent Silent 9:1540:15 Silent6:05- 8:30 7:30-11:00 Silent 7:30-11:00 Silent 7:30-11:00Silent 6:15-11:15 6:30- 6:45 6:15- 9:45 6:15- 7:15 6:15- 7:18:00- 8:50 9:00- 9:50 9:00- 9:55 Silent 8:03. 9:00 SilentSilent 8:30- 9:30 9:00-10:00 Silent 9:0040:00 Silent 9:00-10:009:0042:00 3 :1541 :00 Silent 7:00.12:00 Silent 8:15-12:00 7 :00-11 :008:00- 4:00 9:00-11:00 Silent 8:00- 3:00 8:00- 3:00 8:00. 3:00 8:00- 3:00Silent 8:30- 9:00 8:30- 9:00 Silent Silent Silent Silent6:45-12:15 Silent Silent 6:45.12:00 Silent 6:45-11:30 SilentSilent 7:00- 8:00 Silent 8:15- 9:45 Silent 8:15- 9:45 SilentSilent Silent Silent Silent 8:00- 9:00 Silent Silent9:00- 2:00 4:00- 5:00 7:00- 1:00 8:00-11:1011:00- 1:00 8:0040:00 Silent9:00. 1:00 8:30-10:15 9:00. 1:00 9:00- 1:0011:45- 1:03 9:00- 1:00 9:00- 1:008:30-10:00 8:00-10:30 8:30-10:00 Silent 8:30-10:00 Silent Silent6:00-12:00 Silent 6:00.12:00 6:00- 7:00 6:00- 1:00 6:00- 7:00 6:00- 7:007:00- 1:30 7:00- 1:30 7:00. 1:30 7:00- 1:30 7:03- 1:30 7:00- 2:30 7:00. 1:37:10-11:00 Silent Silent 7:10- 8:30 7:30-11:00 7:10- 8:30 7:10- 8:3Silent Silent Silent 8:00- 9:00 8:00-11:00 Silent 8:00- 9:008:30- 9:30 7:20-10:00 6:00 9:30 6:00- 9:30 6:0341:00 6:00-12:30 6:00- 9:3

11 A. M., grand organ. 11:30, 'weather. 12 M.,Golden's Orch. 12:55 P. M., time. 4:40, policereports. 4:45,. grand organ and trumpets, 7:30,Hotel Adelphia Orch., 8, musical program direct
from the Mark Strand Theatre, N. Y., 8:30, grandorgan recital. 8:50, Scott Blakely, Scotch tenor.
9, music by the A. and P. Gypsies. 10, Blue Rib-bon Quartette. 10:30_, Ben Bernie Orch., 10:55,time, weather. 11, Vincent Rizzo Orch.

KOB, State College, New Mexico, 348.6 (M. S. T.)
-7:30 P. M., piano selections; Frank Frenger will
sing.

KPO, San Francisco, Calif., 429.5 (P. S. T.)-10:30 A. M. "What is Playing at the Local The-
atres." 12 M, time. 1 P. M., Rudy Seiger's orch.
2:30, program from the Loew's Warfield Theatre.
4:30, Rudy Seiger's orch. 5:30, educational sub-jects and answers to children's questions taken
from the Book of Knowledge. 5:30, "What isPlaying at the Local Theatres." 6:30, StatesRestaurant orch. 7, Rudy Seiger's orch. 8, organrecital. 9, program under the direction ofDorothy Goodsell Camm..10, Johnny Buick'sAmphians of Cabiria Cafe.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-12:30P. M., markets; weather; orch. 8:30, Chas. L.Fischer orch. 9, Meyer Davis orch. 10, selectionsby the Meyer Davis Comedy Trio-Phil Wall,piano; Sam Izen, singer; Jack Cressy, clarinet.10:15, Chas. L. Fischer orch.
KGW, Portland, Ore., 491.5 (P. S. T.)-11:30A. M., weather. 12:30 P. M., Rose City Trio. 5,children's program. 6, dinner concert; organ re-cital. 7:15, markets, weather, news bulletins and

police reports; after 8 o'clock KGW is silent.
KSAC, Manhattan, Kan., 341 (C. S. T.)-12:35

P. M., reading; weather report; Care of the YoungCalf, R. W. Kiser; question box- How to GetMore Milk from Pasture, A. W. Knott.
KFAE, State College of Washington, 348.6 (P.S. T.)-Vocal duets; baritone solos, Paul Christen;Art in Relation to Dress, Nellie B. Jacobs; tenorsolos, Harvey Wixson; Choosing the Site for YourHome, Prof. Ogden F. Beeman; Are the Japanesea Peril?-Dr. Fred R. Yoder; Septic Tank for theFarm Home, A. B. Crane.
CICAC, Montreal, Caned.% 411 (E. S. T.)-1:45P. M., Harry Salter trio. 4, weather and stockreports. 4:30, Do lessons by Prof. A. Beauchemin.

Tuesday, April 28
WEEL Boston, Mass., 476 (E. S. T.)-6:45A. M. setting -up exercises. 7:45, morning watchfrom Estey Organ Studio by Boston Y. M. C. A.1 P. M., Civitan Club. 2 Napoli Four. 6:30,Big Brother Club. 7:15, d. B. Collins, tenor.7:30, Dok-Eisenbourg and his Sinfonians. 8, fromNew York-musicale. 8:30, Gold Dust Twins. 9,Eveready Hour. 10, American Opera Ensemble.WGR, Buffalo, N. Y., 319 (E. S. T.)-10:45A. M., "Table Service," by Clarence N. Kierst.

, Mrs. Katherine N. Britt, manager of BuffaloHome Bureau. 6:30, concert by the Buffalo Elec-tric Show. 8, joint broadcasting with WEAF.WLW, Cincinnati, 0., 423 (E. S. T.)-8 A. M.,setting -up exercises. 10:45, weather, business re-ports. 11:55, time. 12:15 P. M., Hagenbeck-Wal-lace Circus Band. 1:30, business reports. 3, mar-ket reports. 4, recital, talk: "Auction Bridge,"by Lucy Blackburn; program by Cincinnati Fed-. eration of Mother Clubs. 6, WLW dinner hourconcert. 6:45, market reports. 8, The FamousLyric Male Quartet. 8:15, orchestra. 8:30, Hook'sorch. 9, The Formica Insulation Company Con-cert.
WMAQ, Chicago, 111., 447.5 C. S. T.)-12 M.,Illinois Manufacturers' Association. 1 P. M.,Radio Farm School, "Poultry Day." 4, AmericanRed Cross talk. 4:30, musical program to be an-nounced. 5, the Lullaby Lady, Mrs. Gene BurtonDavenport. 6, Chicago Theatre organ. 6:25, HotelLaSalle orch. 6:50, "Daddy." 8, Harry Hansen,literary editor. 8:20, American Railways Express,talk. 8:30, lecture from the University of Chi-cago. 8:50, weekly talk from the Association ofCommerce. 9:15, musical program by the HallTownship Concert Company.
WGY, Schenectady, N. Y., 379.5 (E. S. T.)-1P. M., Music; talk, "Expressing IndividualityThrough Our Windows," Alice St. John. 1:30,organ program. 5:30, New Kenmore Hotel orch.6:35, address, "Evidences of Ancient Earthquakes,"Edward S. C. Smith. 6:45, piano recital by StuartSwart, assisted by WGY orch. 8, BrunswickHour of Music. 9, travelogue, "Over the SevenSeas." 9:30, Meyer Davis orch. 10:30, organ re-cital, E. Boisclair.
WWJ, Detroit, Mich., 352.7 (E. S. T.)-8 A. M.setting -up exercises. 9:30, "Tonight's Dinner"and a special talk by the Woman's Editor. 10:25,weather. 11:55, time. 12:05 P. M.,. Jules Klein'sHotel Statler orch. 3, The Detroit News orch.3:50, weather. 3:55, market reports and baseballscores. 6, dinner concert. 8, concert broadcastthrough WEAF.
WOAW, Omaha, Neb., 526 (C. S. T.)-12:30P. M., horticultural program. 5:45, public news.6, "Advice to Lovelorn.' 6:25, matinee program.9, Girls' Bachelor Club. 9:45, to be announced.10:30, Frank W. Hodek, Jr., and his Nightingale5 orch.
WEAF, New York City, 492 (E. S. T.)--6:45A. M., physical exercises. 11, musical program;Board of Education lecture; motion picture fore-cast by Adele Woodard; market and weather re-ports. 4 P. M., Arthur Stone, blind pianist;women's program under the auspices of theUnitedSynagogue of America; Philip Bruce,tenor. 6, Waldorf-Astoria orch.; Ethel Van RiperBarrett, soprano; talk under the auspices of Amer-ican Federation of Arts; Eagle Neutrodyne trio;financial discussion by Dudley F. Fowler, asst.trust officer of the Bank of America; "The Gold

0
,Dust Twins"; "Eveready Hour."WOAI, San Antonio, Tex., 394.5 (C. S. T.)--8:300 P. M., The WOAI Entertainers. 9:30, JimmieJoy's orch.

0 WHO, Des Moines, Iowa, 526 (C. S. T.)-7:30
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P. M., Myrtle Williams, soprano; SteWart Watson,
baritone, Helen Birmingham, pianist. 8, The
Great Western Silver String Serenaders. 11,
dance program.

WDAF, Kansas City, Kans., 365.6 (C. S. T.)-
3:30 P. M., The Star's radio trio. 5, weekly child
talent program. 5:50, marketg-ram, weather, time
and road report. 6, School of the Air. 11:45
P. M. to 1 A. M , Nighthawk Frolic -"Newman
Nighthawk Night theatre entertainers, broadcast
from the stage of the Newman Theatre.

WIP, Philadelphia, Pa., 509 (E. S. T.)-7 A. M.,
setting -up exercises. 10, the daily menu and in-
timate talk to housewives. ' 1 P. M., organ recital.
1:30, weather. 3, Jules Lande, select violinist to
the late President Harding, and his Mayflower
orch. 6, weather. 6:05, baseball talk by Monte
Cross, "Oldtimer." 6:15, Benjamin Franklin con-

' cert oral. 6:35, "What Farm Boys Need to Farm
Successfully." 6:45, produce market reports. 7,
Uncle Wip's Roll Call. 8, a talk by William
Rowen. 8:15, Symphony orch. concert. 10:05, the
Angelus hour. 11, Benjamin Franklin dance orch.

W01, Ames, Iowa, 270 (C. S. T.)-9:30 A. M.,
weather. 12:30 P. M. college chimes; weather;
livestock; Professor 'G. B. MacDonald: 9:30,
weather report

WMC, Memphis, Tenn., 499.7 (E.. S. T.)-7 :30
P. M., weekly health talk by Dr. E. E. Francis.
8:30, program arranged and sponsored by George
Hughes, Dixie's Harry Lauder. 11, organ recital
by Harry 0. Nichols.

WOO, Philadelphia, Pa., 508.2 (E. S. T., D. S.)
-11 A. M., grand organ. 11:30, weather. 12 M.,
Golden's Orch. 12:55 P. M., time -4:40, police
reports. 4:45, grand organ and trumpets. 10:55,
time. 11:02, weather.

KPO, San Francisco, Calif., 429.5 (P. S. T.)-7
A. M., daily dozen. 10:30, 'What is Playing at
the Local Theatres." 12 M., time. 1 P. M., Rudy
Seiger's orch. 4:30, Rudy Seiger's orch. 5:30,
market reports. 5:30, children's hour stories. 6:30,
"What is Playing at the Local Theatres." 6:30,
States Restaurant orch. 7, Rudy Seiger's orch.
8, program under the auspices of the Bass-Heuter
Paint Co. 9, program by the San Rafael Thurs-
day musical club. 10, Johnny Buick's Amphians
of Cabiria Cafe.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-12:30
P. M., markets, weather, music. 8:30, Eastman
Hotel orch. 9:45, Meyer Davis orch.

KGW, Portland, Ore., 491.5 (P. S. TO -11:30
A. M., weather. 12:30 P. M., Rose City trio. 5,
children's program. 7:15, markets, weather, news
bulletins and police reports. 8, Oregon Agri-
cultural College Extension Service lecture. 8:30,
con-Cert. 10, Multnomah Hotel Strollers (2 hours).

KSAC, Manhattan, Kan., 341 (C. S. T.)-12:35
P. M. reading; weather report; Did You Get That
Last Pocket Gopher, E. A. Oman; question box;
Some Timely Hints on Preventing Animal Dis-
eases, R. R. Dykstra.

KFMQ, Fayetteville, Ark., 299.8 (E. S. T.)-9
P. M. choir, First Presbyterian Church.

Moncton, N. B., 313 (A. S. T.)-8:30
P. M., Mrs. Bob Gander, elocutionist; Miss Hilda
Linden, mezzo soprano; Miss Jean Parker Han -
right, soprano; Mr. Frank R. Hanright, saxophone;
Mr. Bob Gander, baritone; Prof. Selfe Fowles,
pianist; saxophone solo; reading; soprano solo;
baritone solo.

CNRA, Moncton, N. B., 313 (A. S. T.)-8 P. M.,
weekly bedtime travel tale; Belvedere Symphony
orch.

CKAC, Montreal, Canada, 411 (E. S. T.)-4
P. M., weather and stock reports. 7, kiddies
stories. 7:30, Windsor Hotel dinner concert. 8:30,
program from the Oriental Room of the Montreal
Press Club.

Wednesday, April 29
WEEI, Boston, Mass., 476 (E.. S. T.)-6:45

A. M. setting -up exercises. 7:45, morning watch
from Estey Organ Studio by Boston Y. M. C. A.
3 P. M. Frankie Ward and his Avalon orch.
5:30, Ye Middleton Arms orch. 6:30, Big Brother
Club, 7:15, Walter F. Dunn, tenor. 7:30, Vitali
Podolski, violinist. 8, the Traveler Shoe orch.
8:30, M. B. Cohan's half hour musicale. 9, Gillette
Safety Razor Concert orch.

WGR, Buffalo, N. Y., 319 (E. S. T.)-10:45
A. M., Gold Medal Home Service talk by Betty
Crocker. 11, "Gardens and Grounds," by Clarence
N. Kierst. 6:30 P. M., Stewart's Lake Shore
arch. 9, recital by Irene Pellet Studt. 9:30, piano,
violin and vocal recital by Anna Williams. 10,
concert by P. Arlow Mathews.
WLW, Cincinnati, 0., 423 (E. S. T.)-8 A. M.,
setting -up exercises. 10:45, weather, business re-
ports. 11:55, time. 12:15, Hagenbeck Wallace
Circus Band. 1:30, business reports. 3, market
reports. 4, program for the "Shut Ins." 6, WLW
Dinner Hour Concert. 6:45, market reports. 10,
The Cincinnati Zither Quartet. 10:15 Miami Uni-
versity Male Quartet. 11, The drosley Hello
Boys. 11:15, The Famous "Coon Dog" orch.

WMAQ, Chicago, Ill., 447.5 (C. S. T.)-12:45P. M., Radio Farm School, "Dairy Day." 1,
speeches from the weekly luncheon of the Asso-
ciation of Commerce. 4, program to be an-
nounced. \ 4:30, musical program to be announced.
6. Chicago Theatre organ recital. 6:30, stbries for
the children, by Miss Georgene Faulkner, the
Story Lady. 8, weekly lecture from Northwestern
University. 8:25, musical program to be an-
nounced. 9, Mr. Edward G. Taylor. 9:15, WMAQ
players.

WGY, Schenectady, N. Y., 379.5 (E. S. T.)-5:30 P. M., program for the children. 6, AlbanyStrand Theatre orch.
WWJ, Detroit, Mich., 352.7 E. S. T.)-8 A. M.

setting -up exercises. 9:30, 'Tonight's Dinner"
and a special talk by the Woman's Editor. 10:25,
weather. 11:55, time. /2:05 P. M., Jules Klein's
Hotel Stotler orch. 3, the Detroit News orch.
3:50, weather. 3:55, market reports and baseball
scores. 6, dinner concert. 8, The Detroit News
orch.; Anne Campbell, Detroit News poet. 10,
Jean Goldkette's Victor Recording orch.

WEAO, Columbus, Ohio, 293.9 (E.. S. T.)-8
P. M., faculty talk; Girls' Glee Club.

WEAF, New York City, 492 (E. S. T.)-6 A. M.,
physical exercises. II, Freda Williams, soprano;
"Young Mother's Program' ; market and weather
reports. 4 P. M., Steven H. Ackert, bass baritone;
children's stories. 6, Waldorf-Astoria orch.;
Amphion male quartet; Synagogue services; Ru-
dolph Luks string quartet; 'Span Hour'; Royal
Little Symphony orch.; Meyer Davis Lido Venice
orch.

WOS, Jefferson City, Mo., 440.9 (C. S. T_..)-8
P. M., address, "Spring Housecleaning in Your
Kitchen," by Miss Fra Clark; address by George
A. Pickens; musical program by Bichet-Botz
Sisters.

WEAO, Columbus, Ohio, 293.9 (E. S. T.)-8
P. M. lecture, Edwin Long Beck.

WDAF, Kansas City, Kans., 365.6 (C. S. T.)-
3:30 P. M., The Star's radio trio. 5:50, market -
gram, weather, time and road report. 6, School of
the Air. 8, program of classical music by The
Star's radio orch., assisted by. vocal and instru-
mental soloists. 11:45 P. M., to 1 A. M., Night-
hawk Frolic -The "Merry Old Chief" and Carl
Nordberg's Plantation Players, Hotel Muehlebach.

WHO, Des Moines, Iowa, 526 (C. S. T.)-6:30
P. M., Reese -Hughes orch. 7:30, Mr. Wilfred
Fletcher, tenor; Mrs. John T. Goble, soprano; Mr.
Bernard Thompson, tenor. 9, The Des Moines
Theatre symphonic orch. 9:45, Bankers Life radio
orch.

WIP, Philadelphia, Pa., 509 (E. S. T.)-7 A. M.,
setting -up exercises. 10, the daily menu and in-
timate talk to housewives. 1 P. M., Gimbel Tea
Room orch. 1:30, weather. 3, The Puccini quartet.
6, weather. 6:05, Benjamin Franklin concert orch.
6:45, livestock and produce market reports. 7,Uncle Wip's bedtime story.

Wes, Ames, Iowa, 270 (C. S. T.)-9:30 A. M.,
weather. 12:30 P. M. college chimes; weather;
livestock markets. 9:30, weather report.

WEMC, Berrien Springs, Mich., 285.5 (C. S. T.)
--8:15 P. M., ensemble recital by Dr. and Mrs.
Birt Summers of Emanuel Missionary College.

KPO, San Francisco, Calif., 429.5 (P. S. T.)-
7 A. M., daily dozen. 10:30, "Whatis Playi ng at
the Local Theatres." 12 M., time. 1 P. M., Rudy
Seiger's orch. 4:30, Rudy Seiger's orch. 5:30,
market reports. 5:30, children's hour stories. 6:30,
'What is Playing at the Local Theatres." 6:30,
State Restaurant orch. 7, Rudy Seiger's orch.
8, Atwater Kent artist program. 9 vocal and
instrumental program. 10, Johnny Buick's Am-
phians of Cabiria Cafe.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-8:30
P. M., violin recital by Jacques Renard. 9:10,
popular piano numbers by Phil Wall. 10, Meyer
Davis orch. 11, Chas. L. Fischer orch.

KGW, Portland, Ore., 491.5 (P. S. TO -11:30
A. M., weather. 12:30 P. M., Rose City trio. 5,
children's program. 6, Hotel Portland concert.
7:15, markets, weather, news bulletins and police
reports. 8, grand invitational program to Elks
Lodge convention.

KFAE, State College of Washington, 348.6 (P.
S. T.) -Sigma Kappa national sorority program;
the role of vitamines in livestock feeding; build-
ing materials for your new home; what sewing
club girls are doing, E. Belle Alger.

CNRM, Montreal, Que., 411 (E.. S. T.)-8:30
P. M., trio: violin; violoncelo; piano; songs, Miss
Gertrude Stringer; violin solos; pianoforte solo;
violoncello solo; address; songs; violin solo; piano-
forte solo; violoncello solo; trios.

CNRO, Ottawa, Out, 435 (E. S. T.)-7 P. M.,
half-hour talk for boys and girls. 7:30, market.
8, Laurier concert orch.

PWX, Cuba, 400 (E. S. T.)-8-10 P. M., concert
at the Malecon band stand by the Municipal Band
of Havana.

CKAC, Montreal, Canada, 411 (E. S. T.)-10:30
P. M., Windsor Hotel dance orch. 1:45, Harry
Salter trio. 4, weather and stock reports.

Thursday, April 30
WGY, Schenectady, N. Y., 379.5 (E. S. T.)-1

P. M., music; talk, "Helps for Home Sewers,"
Frances Brookins. 5:30,Hotel Ten Eyck orch. 6:35,
book talk, William F. Jacob, librarian, General
Electric Co. 6:45, program by Mary Zoller and
Erlau Wilcox, xylophonists, and Edith Penner,
whistler. 7:30, program from Wanamaker's Audi-
torium, New York. 8:25, address of banquet in
celebration of Anniversary of Inauguration of
George Washington, Hotel Roosevelt, New York;
speakers, Sir Esme Howard, English Ambassador;
Giacomo De Martino, Italian Ambassador; Gen-
eral John J. Pershing and Major General John
A. Lejeune, U.S.M.C. 10:30, organ recital by
Stephen E. Boisclair.

WEEI, Boston, Mass., 476 (E... S. T.)-6:45
A. M. setting -up exercises. 7:45, morning watch
from Estey Organ Studio by Boston Y. M. C. A.
2:30, P. M. French Poetry by Mon. Ernest Per-
rin. 3:15, Noah's Arkadians. 6:30, Big Brother
Club. 7:15, Sager's Half Hour of Hospitality.
7:55, Pathe News flashes. 8, from New York -
Musicale. 8:30, Musicale. 9, Atwater -Kent Radio
Artists. 10, ,Goodrich Silvertawn Cord orch.

WGR, - Buffalo, N. Y., 319 (E. S. T.)-10:45
A. M., "A Woman's Room and the Guest Room,"
by C. N. Kierst. 8 P. M., joint broadcasting with
WEAF, New York.

WLW, Cincinnati, O., 423 (E. S. T.)-8 A. M.,
setting -up exercises. 10:45, weather, business re-
ports. 11:55, time. 12:15 P. M., program by the
Mu Phi Epsilon Sorority. 1:30, business reports.
3, market reports. 4, French Lesson by Madame
Ida Teimpidis; piano recital by Adelaide Apfel.
6, WLW Dinner Hour Concert. 6:45, market
reports. 10, three -minute message from the U. S.
Civil Service Department. 10:03, The Cooper
Corporation Concert; solos by the Cooper Male
Quartet.

WMAQ, 'Chicago, 447.5 (C. S. T.)-12:45
P. M., Radio Farm School, "Legume Day."
4, household hour, under direction of Mrs. Eliza-
beth 0. Hiller. 4:30, Illinois Federation of Wo-

men's Clubs. 6, Chicago Theatre organ recital.
6:25, Hotel LaSalle orch. 6:50, "Daddy." 8 gar-
den talk James H. Burdett. 8:15, musical pro-
gram to be announced. 8:50, University of Chicago
lecture. 9:15, program by the Ravenswood Meth-
odist Episcopal Church.

WHO, Des Moines, Iowa, 526 (C. S. T.)-7
P. M. musical program. 11, dance program.

WDAF, Kansas City, Kansas, 365.6 (C. S. T.)-
3:30 P. M., The Star's radio orch. 5:50, market -
gram, weather, time and road report. 6, (School
of the Air). 11:45 P. M. to I A. M. (Nighthawk.
Frolic) -The "Merry Old Chief" and the Planta-
tion Players, Hotel Muehlebach, Eddie Kuhn's
Kansas City Athletic Club orch., Johnnie Camp-
bell's Kansas City Club orch.

WI?, Philadelphia, Pa., 509 (E. S. T.)-7 A. M.,
setting -up exercises by Dr. Francois D'Eliscu.
10, the daily menu and intimate talk to house-
wives. 1 P. M., Gimbel Tea Room Orch. 1:30,
weather. 3, artist recital by the Stemberg School
of Music. 6, weather. 6:05, Benjamin Franklin
Concert Orch. 7, Uncle Wip's Roll Call. 8, The
Boys Harmonica Contest Finals. 10:05, the
Angelus Hour. 11, Benjamin Franklin Dance
Orch.

W01, Ames, lows, 270 (C. S. T.)-9:30 A. M.,
weather, 12:30 P. M., college chimes, weather,
complete livestock markets, Professor L T. Bode.
8:15, musical program. 9:30, weather.

WWJ, Detroit, Mich., 352-7 (E.. S. T.)-8 A. M.,
setting -up exercises. 9:30, "Tonight's Dinner" and
a special talk by the Woman's Editor. 10:25,
weather. 10:30, confirmation of Dean Warren L.
Rogers as an Episcopal bishop. 3 P. M., The
Detroit News orch. 3:50, weather. 3:55, market
reports and baseball scores. 6, dinner concert.
8, concert broadcast through WEAF.

WBBR, New York City, 272.6 (E. S. T.)-8
P. M., instrumental selections. 8:10, violin solos,
Mr. Carl Park. 8:20, International Sunday school
8:40, flute solos, Mr. Frank Wood. 8:50, instru-
mental selections.

WOAW, Omaha, Neb., 526 (C. S. T.)-12:30
P. M., horticultural program. 5:45, public news.
6, every child's story hour. 6:20, to be announced.
6:45, Randall's Royal Fontenelle orch. .9, Bucking-
ham school. 10, program arranged by Mildred
Sinnett, pianist. 10:30, Nightingale orch.

WEAF, New York City, 492 (E. S. T.)-6:45
A. M., physical exercises. 11, musical program;
talk to housewives; market and weather reports.
4 P. M. Geneviel e Williams, soprano, poems of
Joyce Kilmer by Annie K. Kilmer. 6, Waldorf-
Astoria orch.; mid -week services, Greater New
York Federation of Churches; Cushman's "Sere-
naders"; "Touring in a Packard Eight," by
George Elliott Cooley; "Atwater Kent Radio Art-
ists"; "The Silvertown Chord Orch."; Vincent
Lopez orch,

WGST, Atlantic, Ga., 270 (E. S. T.)-7 P. M.,
program sponsored by Mrs. G. E. Cooper, con-
tralto; Dr. A. V. Henry, head of the Ceramics
Department, on the subject, "Some Phases of the
Development of Ceramics."

WOAI San Antonio, Tex., 394:5 (C. S. T.)-
9:30 P. fat., Jimmie Joy's orch.

WOS, Jefferson City, Mo., 440.9 (C. S. T.)-8
P. M., Rotary International Boys' Week program.

WEAO, Columbus, Ohio, 293.9 (E. S. T.)-6
P. M.. chimes; father and son banquet.

WCBD, Zion, Ill., 344.6 (C. S. T.)-8 P. M.,
public band concert.

RFMQ, Fayetteville Ark., 299.8 (E.. S. T.)-7:30
P. M., Pi Kappa Alpha fraternity; what is new in
educational practice, C. M. Reinoehl; public school
music, Mrs. Don Parmelee; comparison of human
ear with radio microphone, H. McKinely.

WMC, Memphis, Tenn., 499.7 (E. S. T.)-7:30
P. M., weekly science talk by Brother Joseph of
C. B. C. 8:30, programme by employees of the
Bowers Stores, Inc.

WGN, Chicago, Ill., 370 (C. S. T.)-9:31 A. M.,
time. 9:35, quotations. 10, quotations. 11, quo-
tations, weather, market 11:30, quotations. 11:56,
time. 12 M., quotations. 12:10 P. M., quotations.
12:30, quotations. 12:40, Drake concert ensemble,
Blackstone string quintet. 1, quotations. 1:25,
quotations. 2:30, Lyon and Healy concert hall.
3, Rocking Chair Time. 5, quotations. 5:30,
Skeezix Time for Children. 5:57, time. 6, organ,
Edwin Stanley Seder. 6:30, Drake concert ensem-
ble, Blackstone string quintet. 8, classic hour.
10. Drake Hotel orch.

KPO, San Francisco, Cal., 429.5 (P. S. T.)-
7 A. M., daily dozen. 10:30 "What is Playing at
the Local Theatres." 12 M., time. 1, P. M.,
Rudy Seiger's orch. 4:30, Rudy Seiger's orch.
5:30, market reports. 6:30, children's hour stories,
"What is Playing at the Local Theatres." 7,
Stares Restaurant orch. 7:30, Rudy Seiger's orch.
8 Clear Lake Highland orch. 9, Don Lee -Cadillac
Night. 10, Johnny Buick's Amphians of Cabiria
Cafe.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-
12:30 P..M., markets, weather, music. 8:30, Chas.L. Fischer orch.

KGW, Portland, Oregon, 491.5 (P. S. T.)-11:30
A. M., weather. 12:30 P. M., Rose City Trio.
5, children's programme. 7:15, market, weather,
and news bulletins and police reports. 8, concertby Sherman Clay & Company. 10, MultnomahHotel Strollers. (2 hours).

CNRW, Winnipeg, Man., 384.4 (C. S. T.)-8P. M., market reports. 8:15, bedtime tale. 8:30,trio selection; baritone solo; violin solobari-
tone

address;
trio selection, contralto solo; trio selection;

solo; 'cello solo, trio selection; contralto solo;
trio selections. 10, Frank Wright's Country Club
dance orch.

CNRC, Calgary, Alberta, 430 (M. T.)-7 P. M.,
bedtime tale. 9, Canadian National Railways sym-
phony orch.; violin solo; 'cello solo; violin solo,

Friday, May 1
WMC, Memphis, Tenn., 499.7 (E. S. T.)-7:30P. M., radio talk. 8:30, Britling's Cafeteria orch.

11, midnight frolic by Bob Miller.
WHO, Des Moines, Iowa, 526 (C. S. T,)-7:30

(Concluded on page 27)
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Useful Trim

DONITA CASTLEGRAND beside a set. Herdress is trimmed with radio ribbon, which acts asan indoor antenna. The ribbon when connected
to the aerial binding post of any receiver, gives
results equal to and better, so far as the quality
of reception is concerned, than the usual bother-
some roof antenna.

(International Newsreel).

"UNCLE BILL from Sweetmeadows," (Rupert
B. Ripley) one of the most popular performers
in the New England States, does his stuff through

station WBZ, Springfield, Mass.

They Raised $25,000

STATION WTAS, in cooperation with the Chicago Daily Journal, broadcastfor aid 'or the purpose of helping the injured, the poor and the childrenwho had lost their parents in the tornado in Illinois and Indiana. At thedesk of the Chicago Daily Journal is piled up tornado relief fund mail as aresult of broadcasting the appeal. The fund neared $25,000. The moneyserved an excellent purpose and was welcomed by the grateful beneficiaries.
(Underwood & Underwood).

1-B

SECRETARY 0:'
the fellow Vii

Vote Each Week for Your
MORE effective than an applause card is a vote for your

favorite entertainer-singer, instrumentalist, band,orchestra, speaker or announcer-cast in RADIOWORLD'S Gold Medal Contest. Each coupon clipped from
RADIO WORLD entitles you to one vote. See page 20 for coupon.
The contest closes July 31. But don't save up your coupons.

Cast y
beginri
Person.
votes
to run
are pu

INTERIOR view of Sidney Kasindorf's portable 4 -tube reflex. Note the loud speaker in the lefthand corner. The two wires running to the cover are the connections of the loop aerial which,is concealed in the cover. (Kadel & Herbert)
IMS1.1.....1111111MMON,
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lb Hoover on the Job

)MMERCE HOOVER listening in on a 1 -tube dry cell set to find out what1 -tube set has to contend with when listening in.-(Harris and Ewing).

'ivorite Entertainer!
votes NOW! A contestant's good position in the

t encourages a rain of votes for him from others.
ubscribing may cast at one time the total number of
-esented by the number of weeks the subscription is
klso the coupons may be used additionally as they
hed, up to July 25 issue.

Baby Elephant on Air

HETERO PACHYDERM (the elephant) takes the air at Madison SquareGarden over stations WGY, WJZ, and WRC. (Foto Topics).

NEW YORK UNIVERSITY students, left to right: Mildred Andeveson, Miriam
Steep, John Sasso, and Edwina Colville at station WGBS, listening to theirown voice over the loud talker. These students broadcast through this station,the voice being recorded by a phonograph. The record was then played so thatthe students could determine the faults in their speech. (Foto Topics).

A GROUP of children listening to octophone in connection with a radio set at the De Paul Institute,, Pittsburgh, Pa.,' where it is claimed that children never before able to distinguish a sound areslowly learning to hear through the use of radio. (United).

PRINCE WILLIAM, Duke of Sudermsuie, second
son of King Gustave of Sweden, gives a travel
talk over the radio from Stockholm. His RoyalHighness is famous as a traveler, big game hunterand writer. (Underwood & Underwood)
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FOR the first time since its inception, the Thomas Jefferson Memorial Foundation conducts a regularbusiness meeting before WOR's microphone. Left to right, Congressman Emanuel Celler; Congress-man John Boylan; Vernon lYArnalle; Henry Alan Johnson, secretary; F. Coates; Alton Brooks Parker;Martin W. Littleton; Stuart G. Gibboney, president; seated, A. M. Barrett and Mrs. Martin W. Little-ton. (International).

A NOVEL RECEIVER combining every known for of circuit from a crystal to a Super -Heterodyne.The set was built and designed by President Brown, of the Grid Radio Club of the Bronx, N. Y. C.(Foto Topics).

FREDERICK CHARLES FLECHE, Esq., a London taxidaiver,installed a novelradio set in his cab, so that the "fare?' may enjoy the concerts, while riding
to his destination. (Keystone View).

PRIME MINISTER Baldwin and Mrs. Baldwin,
broadcasting an appeal for the Y. W. C. A. girls
through station 2LO, London. (Keystone View).

HIS pet portable, and a wee un, toot

ALSO on the line of massiveness, interchange-ability and power is this amateur's receiving
contraption.

HARRY MILLER,
literary editor ofWLS, the Sears -
Roebuck Agricultural
Foundation broadcast-
ing station, Chicago,
inaugurated a book
review service known
as "On the Book

Trail."
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THE RADIO UNIVERSITY
A QUESTION and Answer Department conducted

by RADIO WORLD for its Readers by its Staff
of Experts. Address Letters to The Radio University,
RADIO WORLD, 1493 Broadway, New York City.

WHAT does the Edison cell consist of and what
happens during the charge and discharge of the
cell?-L. Blumen, Waco, Tex.

The Edison cell uses an alkaline electrolyte
consisting of a 21 per cent. solution of potassium
hydrate mixed with a small amount of lithium
hydrate. The active metals of this cell are nickel
and iron, but are used in the form of nickel hy-
drate and iron oxide. The negative electrode con-
sists of a nickel -plated steel grid, into the pockets
of which are placed and hydraulically pressed the
perforated corrugated steel pockets which have
been filled and packed with iron oxide to which
has -been added a small percentage of metallic
mercury. The positive electrode consists of a
nickel -steel grid to which are secured perforated`
steel tubes reinforced by steel seamless springs.
These tubes are filled with alternate layers of
nickel hydrate and very thin flaked nickel, firmly
and carefully packed by a loading machine. The
normal fully charged voltage of an Edison cell is
1.2, but the cell is said to be discharged when
the voltage has dropped to .9 volts. The following
action takes place during the charge and discharge
of an Edison cell: The first charging of an Edison
cell reduces the iron oxide to metallic iron, while
converting the nickel hydrate to a very high
oxide; black in color. On discharge the metallic
iron goes back to iron oxide and the high nickel
oxide goes to a lower oxide, but not to its original
form of green hydrate. On every cycle thereafter
the negative charges to metallic iron and dis-
charges to iron oxide, while the positive charges
to a high nickel oxide. Current passing in the
direction of charge or discharge decomposes the
potassium hydrate of the electrolyte and the
oxidation and reductions of the electrodes are
brought about by the action of its elements. An
amount of potassium hydrate equal to that de-
composed is always reformed at one of the elec-

_ trodes by a secondary chemical reaction. In con-
sequence there is none of it lost-its density
remains constant. The eventual result of charg-
ing is therefore the transference of 'oxygen from
the iron and nickel hydrate, and that of discharg-
ing is a transference back again.

WHAT is the effect of radio frequency resist-
ance on a receiving set?-L. L. Brown, N. Y. C.

The tuning is broadened.

WHAT kinds of capacity and inductance are
there?-C. L., Jackson Md.

There are two types of capacity, (a) concentrated
in the condenser and (b) distributed in the wires.
There are also two types of inductance, (a) con-
contrated in the coil and (b) distributed in the
wires.

IS it absolutely necessary to have a lightning
arrester?-B. J. O'Brien, West N. Y.

Yes; where the fire laws require one.

WHAT action takes in the audio frequency
transformer?-J. K. Linten, Camden, N. J.

The incoming signals which are rectified by the
detector produce audio -frequency currents in the
primary of the transformer which are transferred
to the secondary of the transformer by induction.'
The resulting secondary electromotive force is
now impressed upon the grid of the second tube
and a corresponding variation takes place in the
plate current of the second tube and with the
addition of more B battery the signal strength
is increased in the loydtalking apparatus.

PLEASE state the address of the company that
manufactures the Nolte RF low -loss coils.-Grant
Guy, Indiana.

Nolte Mfg. Co., 61 Gautier Ave., N. J.

PI EASE state why I get a loud hum on my
5 -tube receiver.-Arthur Risley, Richfield Springs.

Test the RF transformers for an open circuit.
Push up prongs of the sockets so as to make a
perfect contact.

COULD I use the S13 Sodio tube instead of the
D21 in the Bernard Diamond of the Air receiver?
(2) May I use a D coil in the set?-J. D. Galano,
N. J.

No; the D21 oscillates, the S13 does not. (2)
No. ,

PLEASE cite some book that I might get to
familiarize myself with the technical points ofradio?-Wm. Roff, 1124 West 16th St., Topeka,
Kansas.

The International Correspondence Short Course
on Radio Principles.

*  
WOULD the DV2 vacuum tube give good re-

sults in the Erla Duo Reflex receiving set? (2)
Which is the better tube, the 201A or the 301A?
(3) Is it true that lengthening the antenna
broadens tuning?-John Wagner, Nashville, Tenn.

(1) Yes. (2) They are both the same tube ex-cept that the Cunningham tube is distributed
mostly in the West and the RCA tube is dis-tributed in the Eastern section. (3) Yes, if theantenna is extremely long. Usually, the shorter
the antenna the sharper the set will tune..

IS the Diamond of the Air in its experimental
stage or is it a practical set to build? (2) Can
I_use the 199s in this set?-J. Clark, Washington.

(1) It is a thoroughly tested and practical set

FIG. 133, the Harkness 2 -tube reflex, employing two 201A tubes for amplification and a fixed crystal
detector for rectification so as to get clear, perfect signals, as the crystal cannot amplify and there-
fore cannot distort. The RFT are mounted on the same shaft as the variable condensers and the
first RFT is at right angles to the second RFT. The secondaries of both RFT contain 62 turns of
Na. 22 DCC. on a 21le form, 3" in diameter. The primary of Ll, which is wound over secondary
(insulated by strip of Empire cloth) contains 16 turns, while the primary of second RFT which is
wound over secondary, contains 36 turns. Both primaries are wound with No. 22 DCC. The variable

condensers have a capacity of .00035 mfd.

to build. (2) Yes, use 35 -ohm rheostat in the
detector stage.  .

PLEASE give me a diagram of the Harkness
2 -tube reflex.-J. C. McClellan, Toledo, 0.

Fig. 133 shows this diagram..
I WOULD appreciate the following information

regarding the Anderson Superdyne: (1) My set
does not regenerate; (2) Tuning is very broad;
(3) I cannot receive signals above 492 meters;
(4) The RF and detector tubes do not give as
much volume as that of a 1 -tube set.-J. Russo,
Newark, N. J.

(1) Increase the plate voltage, add several
turns to the tickler coil. Test different tubes in
the RF socket. (2) See that all connections are
tight. If shellac was used, take it off and drop
some collodion on the ends of the coils for hold-
ing purposes. Use low -loss straight-line con-
densers, with short antenna.. (3) Put a con-
denser .001 across the antenna and ground. Add
five turns to the secondaries. Use separate B
battery for detector and RF..  .

HOW can I receive pure CW signals on the
Super-Heterodyne.-L. L. Fiske, Atlantic City,
N. J.

To receive pure CW signals you will have to
use a separate second oscillator, which should be
placed in inductive relation to the second detec-
tor.  *

PLEASE tell me if a vario-coupler can be re-
constructed to a 3 -circuit tuner. (2) How can
spider -web wound RF transformers be employed?
-P. K. Illandman, N. J.

Wind 40 turns secondary, 35 turns tickler, 10
turns primary over the secondary. Use No. 14
bare wire for primary, No. 20 DCC for the sec-
ondary and, tickler windings. (3) Wind 47 -tuna
secondary, with 8 -turn primary in center. Use
No. 22 DCC wire. Insert in circuit in standard
fashion. r

I HAVE BUILT the Benson Reflexed Super -
Heterodyne and have the following difficulties:

(1) My oscillator will not oscillate as it should.
(2) Weak signals. (3) Set is not selective.-J.
Kramer, Bronx, N. Y.

(I) Add ten tunic to the plate coil, test differ-
ent tubes for oscillator action, use porcelain
base sockets for tubes. (2) Add more plate volt-
age. (3) If good 2pparatus is used the set will
be selective. The Super -Heterodyne is a very
difficult set to operate and you should not be
disheartened if at the beginning the stations do
not come as you expected them to be received.
Loosen the coupling between oscillator coils. Put
a .00025 condenser shunted across loop.

WHY are the signals in my Melpo Supreme 5 -
Tube set choked up?-M. Cherchine, 55 Harrison
Ave., Boonton, N. J.

Put in a new grid leak and condenser (.00025
mfd. and 2 megohm) in place of the present
ones.  

HOW can I stop my tube from oscillating in
my Neutrodyne receiver?-J. L. Fimen, L. I.,
N. Y.

Decrease the plate voltage. Put your plate
and grid leads at right angles, if possible. Mount
the radio -frequency coils on angle irons so that
you can tip them to determine the oscillating of
the tube. The angle of inclination of the RF
coils is very important, as this is one factor in
determining the oscillation constant of the tube.
An angle of 57.3 has proven satisfactory,.

WHAT is the difference between a 2 and a 3
element tube?-A. Celbra, N. Y. C.

Both tubes rectify RF signals but only the 3 -
element tube can amplify them.

THE 1-A PORTABLE, 1925 Spring Model, a
2 -Tube Set of Great DX Powers. Two controls.
Described by Herbert E. Hayden in RADIO
WORLD, issues of March 28, April 4 and April 11,
with trouble -shooting article in April 18 issue.
Profusely illustrated, including templates. Send
60c, get all four copies. Address Circulation Man-
ager, RADIO WORLD, 1493 Broadway, New
York City.

Join RADIO WOR-4D'S University Club
and we will enter your name on our subscription and University lists by special number.
Put this number on the outside of the forwarding envelope (not the enclosed return
envelope) and also put it in your queries and the questions will be answered the same

day as received.
And Get Free Question and Answer Service for the Coming 52 Weeks.

RADIO WORLD, 1493 Broadway, New York City:
Enclosed find $4.90 for RADIO WORLD for one year (52 Nos.) and also consider

this an application to join RADIO WORLD'S University Club, whack gives me free
information in your Radio University Department for the coming year, and a number

indicating my membership.

Name

Street

City and State
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A THOUGHT FOR THE WEEK
PATENTS may come and pat-

ents may go, but God Almighty
still has complete control over the
air currents.
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A Query of Tomorrow

TOM (Patting Jim on shoulder): Say,
old man, wasn't that your photo I saw

over the radio last night?
A 3 -TUBE REFLEX FOR THE NOVICE, by

Feodor Rofpatkin. Schematic and picture di. -
grams, panel and assembly. Send 15c for March
28 issue of RADIO WORLD.

Reinartz to Go With
MacMillan

Captain Donald B. MacMillan, the explorer at a
Zenith long distance receiving, the same type
of receiver he uses in his trips to the North

Pole region. (Fotograms).

CHICAGO.
JOHN L. REINARTZ of South Man-

chester, Conn., radio amateur, was
appointed radio operator for MacMillan's
expedition to the North Pole, it was an-
nounced by Captain Donald B. MacMillan,
who will head the expedition.

Mr. Reinartz and Captain MacMillan
were here to confer with radio experts,
and as guests of the Illinois Athletic
Club. Mr. Reinartz is chief electrician
for a silk factory at South Manchester.

Explaining the choice of an amateur
as radio operator, Captain MacMillan
said Mr. Reinartz was an expert in radio,
and that as an amateur he was familiar
with the short wavelengths which are to
be employed, but which have been little
used professionally.

"On our last trip we were cut off from
the world," he said, "because the sunlight
at the pole killed our radio. We have
found that the short wavelengths to which
amateurs were restricted seem to pene-
trate the sunlight better than the long
waves in professional use. Hitherto 180
meters has been considered fairly short ;
we shall use 20 and 40 metre lengths. For
a long time they were used only at night.
This spring the amateurs demonstrated

LIEUT. COMMANDER Eugene F. McDonald,
U. S. N. R. F., who will be radio officer on
the McMillan Arctic expedition. Commander
McDonald was formerly in charge of the Edge-
water Beach Broadcasting Station of the Zenith
Co. In Chicago. John L. Reinartz will be radio

operator. (Wide World).

they could get Europe and Australia at
midday with the short waves."

LATEST PATENTS
METHOD of Harmonic or Subbarmonic Fre-

quency production (No. 1,527,228), invented by
John C. chelleng, of East Orange, N. J. and
assigned to Western Electric Company. Gener-
ates a wave whose frequency is a desired mul-
tiple or sub -multiple of a given frequency.

AMPLIFIER (No. 1,527,654), invented by Ed-
ward W. Kellogg and Frank Elder, of Schenec-
tady, N. Y., 'and assigned to the General Elec-
tric Company. Provides apparatus for amplify-
ing electrical variations.

ELECTRON discharge apparatus (No. 1,527,.
703), invented by David C. Prince, of Schenec-
tady, N. Y., and assigned to General Electric
Company. Improves the efficiency of operation
of electron discharge devices.

RADIO CABINET (No. 1,527,896), invented by
Samuel L. Miller, of Chicago, Ill. Provides a
cabinet to facilitate positioning therein of ap-
paratus and to insure proper position of the ap-
paratus, eliminating inconveniences. Binding
posts are in proper alignment with the cabinet
openings.

RADIO WORLD'S POPULARITY TEST
To Determine the Gold Medal Radio Entertainer for 1925

Popularity Editor, RADIO WORLD,
1493 Broadway, New York City.

I hereby cast one ballot for:

(Name of Entertainer)

(Entertainer's Station)

(Voter Sign Full Name Here)

(Street and Number)

(City) (State)

FILL OUT THIS COUPON AND MAIL NOW!

ii

1

No. 3, 4-25.
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2L0 On Air for Our Benefit

THE STUDIO of 2L0, London, containing an orchestra which is playing music for the rebroadcasting tests. This music is picked up by SXX aChelmsford and then broadcast on 1,600 meters to Belfast, Me., which in turn rebroadcasts it on short waves to the Radio Corporation test station inVan Cortlandt Park, N. Y. From there the signals go by land wire to WJZ and KDKA for broadcasting. (Kadel & Herbert).

VIEW of the luxurious 4 -tube set valued at $1,000 by the builder, Joseph Affaruito, Boston jewelerBus wire, binding posts and supports are heavily plated with gold. (Underwood & Underwood). A HARD rubber panel is put ia a vise to be cut,
It is a very efficient method. (Kadel & Herbert)

BACK VIEW of the $1,000 4 -tube set, employing one UV199 and three 201A s. (Underwood & Underwood).
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Literature Wanted
THE names of readers of RADIO WORLD

who desire literature from radio jobbers
and dealers are published in RADIO
WORLD on request of the reader. The
blank below may be used, or a post card
or letter will do instead.
Trade Service Editor,
Radio World,
1493 Broadway, New York City. -

I desire to receive radio literature.

Name

City or town

State

Are you a dealer?
If not who is your dealer?

His Name

His Address

Kenneth Veler, 712 Ontario St., Toledo, Ohio.
M. M. Montgomery, Seymour, Ind.
Paul J. Stuart, R. S. S., Rutland, Mass.
Ivan Van Winkle, Hyden, Ky.
L. Katz, 92 Hartford Ave., New. Britain, Conn.
C. J. Bradley, Frankford, Mo.
Emil Cuhumber, R. 2, Tower Hill, Ill.
Max Tait, dealer, Friendship, N. Y.
Elmer Johns, 5639 Shatter Ave.' Oakland, Cal.
W. W. Banter, dealer, 1948 North 24th St., Terre

Haute, Ind.
W. P. Crawford, dealer, Gorham, Kans.
M. F. Carter, Ash Flat, Ark.
Geo. Bensinger, No. 37 Eagle St., Springfield,

Mass.
Springfield Radio Co., dealers, Main St., Spring-

field, Mass.
Neal R. Hubei, 2668 Berkshire Road, Cleveland,

Ohio.
E. L. L'Hemault, 517 W. 151st St., New York,

N. Y.
Yorkville Radio Co., 86th St. and Lexington

Ave., New York, N. Y.
Chas. Fenwick, care Merrill Motor Co., Sequin,

Wash.
C. W. Miller, dealer, Harman, La.
Grady E. Smart, Union Mills, N. C.
Salvo Insolea, 273 Main St., Winsted, Conn.
Chas. Durbin, 1435 Clark St., Wilkensburg, Pa.
Francisco Gomez, Jr., Alfonso Herrera, 56,

Mexico City, Mex.
A. A. Wotiek, No. 12 Helen New Haven,

Conn.
Delmas Randall, 2507 Rutland St., Houston,

Tex.
Chas. McClelland, dealer, 1314 Preston Ave.,

Houston, Tex.
G. A. Artley, 18 Canaan St., Carbondale, Pa.
H. Diem, Jr. 4188 Farlen Ave., St. Louis, Mo.
F. Schnur, 900 Tower Grove Ave., St. Louis,

Mo.
E. E. Lessard, dealer, 3929 National Ave., Mil-

waukee, Wisc.
A. H. Vaughn, 130 So. Blvd. St., Atlanta, Ga.
Hickey Electric Co., dealers, Peach Tree Arcade,

Atlanta, Ga.
Thomas Saxton, 460 44th St., Milwaukee, Wisc.
Geo. Dubreuil, 495 A. Casgrain, Montreal, Can.
Charles E. Randall, dealer, State Line, Miss.
Otto F. Jacobson, Jemtland, Me.
E. G. Roberts, 422 Colescott, Shelbyville, Ind.
Mutual Laboratory, 702 Century Bldg., St.

Louis, Mo.
E. P. Spurgin,Merkel, Tex.
Henry West, dealer, Merkel, Tex.
Hymen Gutmaker, dealer, 1101 Sloan St., Phila-

delphia, Pa.
Emanuel Newman, 1416 So. 27th St., Philadel-

phia, Pa.
Furman Johnson, Medi11; Okla., Box 174.
Norman Mason, Shawnee, Okla., Box 97.
William S. Clarke, 3500 Bowdoin Ave., Des

Moines, Iowa.
Elmer Dietz, 2304 So. 10th St., St. Louis, Mo.
Benson Radio Co., dealers, 922 Pine St., St.

Louis, Mo.
M. G. Simmons, dealer, Elmore, Minn.

Earl Schick, 3537 N. Merville St., Philadelphia,
Pa.

Shimel Electric Co., dealers, 526 Arch St., Phila-
delphia, Pa.

Paul Loose, R. R. go. 1, Davenport, Iowa.
George Weigh, Jr., Alamogardo, New Mex.
Russell Killian, Buckeye, Wash.,Route No. 1.
Kenneth R. Buckton, 34 Lenox Rd., Brooklyn,

N. Y.
Bob. White, 4663 Maplewood Ave., Los Angeles,

Cal.
0. S. Secust, Rock River, N. Y.
E. T. Rush, P. 0. Box 362, San Francisco, Cal.
Miles Kouba, 57 W. College Ave., St. Paul,

Minn.
St. Paul Electric Co., dealers, 145 E. 5th St.,

St. Paul, Minn..
R. J. Duncan, 2028 W. 42nd Pl., Los Angeles,

Cal.
D. L. Cady, Geneseo,
J. R. Kenyon, Lee, Mass., Box 731.
Muriel Wiedebusch, 460 W. 3rd Ave., Columbus,

Ohio.
C. C. Dreeding, 1808 S. Ringold St., Philadelphia,

Pa.
L. A. Guaedinger, Valleyfield, Que., Canada.
Bissnette & Meury, Dealers, Valleyfield, Que,

Canada.
William Tuyman, Petty, Tex.

THE RADIO TRADE
New Supertron Tubes

THE Supertron Mfg. Co., 32 Union Square, New
York City, is putting the new and improved

Supeitron, all types, at a new list price of $2.
They believe that the best tube should not sell at
more than this, price as they figure that it in-
cludes a fair margin of profit to the trade and to
the manufacturer, so as to warrant a service to
the public really guaranteeing satisfaction. They
feel that the tube business must come down to a
substantial merchandising level, and to manu-
facture and sell good tubes the manufacturer
must produce quality and deliver his message
universally, at the same time standing behind
his product.

Supertron has undertaken all factors necessary
together with their experience in the art of tube
making, as they are pioneer manufacturers having
sold in excess of a half million Supertrons and
have built up and retained a good will in the
industry. Their merchandising methods are well
founded, which is evidenced by their satisfied
clientele which represents the best in all parts
of the country.

The Supertron Tube is guaranteed by a serial
number with an assurance of satisfaction. That
in itself is a unique detail in merchandising. Both
the industry and the trade will be pleased with
Supertron. Mr. H. Bobker, sales manager of the
Supertron Mfg. Co., 32 Union Square, New York
City, invites correspondence from the best manu-
facturers and jobbers in America.

$1,000,000 SAT FS IN 2 MONTHS REPORTED
BY DE FOREST

THE De Forest Company issued the following
statement:

The board of directors of the De Forest Radio
Company, after a careful review of the patent
situation, have arrived at the conclusion that the
De Forest Radio Company has a decided ad-
vantage in most suits now in litigation, and
that there are several cases which may result
in a very great benefit both financially and
otherwise to the company. On the other 'hand
and despite the reports to the contrary, there
are no suits pending which, if decided adversely,
would prevent the company from carrying on
its business as successfully as ever.

"Gross sales of tubes and sets for January
and February were over a million dollars, or
more than 40 per cent. of the business for 1924.
Sales for March, 1925, are estimated at over
$400,000, which is very greatly in excess of the
same period last year."

Coming Events
[Readers are requested to send in dates and

places of future events not scheduled in this
department.]

APRIL 18 -MAY 2-Radio and Industrial Exposi-
tion, Toledo, Ohio.

APRIL 18 TO 25-Minneapolis-St. Paul National
Radio Exp., Overland Bldg. Write, N. R. E.,
1030 Marshall St., N. E. Minneapolis, Minn.

APRIL 21 to 28-Toledo, 0., Radio Show.
AUG. 22 to 28-3d Annual Pacific Radio Ex-

position, Civic Auditorium, San Francisco. Write
P. R. E., 905 Mission St., San Francisco.

SEPT. 6 TO 12-National Radio Exposition,
Grand Central Palace, N. Y. C. Write American
Radio Exp. Co., 522 Fifth Ave., N. Y. C.

SEPT. 14 TO 19-Second Radio World's Fair,
258th Field Artillery Armory, Kingsbridge Road

Wand Jerome Ave., N. Y. C. rite Radio World's,
Fair, Times Bldg., N. Y. C.

SEPT. 14 TO 19-Pittsbutgh Radio Show, Motor
Square Garden. Write J. A. Simpson, 420 Bes-
semer Bldg., Pittsburgh, Pa.

SEPT. 15 TO 19-Washington Radio Show.
Write Chamber of Commerce, Homer Bldg.,
Washington, D. C.

SEPT. 23 TO OCT. 4-International Wireless
Exp Geneva, Switzerland.

SEPT. 28 TO OCT. 3-National Radio Exposi-
tion. American Exp. Palace, Chicago. Write N.
R. E., 440 S. Dearborn St., Chicago, Ill.

OCT. 17 TO 24-Brooklyn Radio Show, 23d
Regt. Armory. Write Jos. O'Malley-, 1157 Atlantic
Ave., Brooklyn, N. Y.

OCT. 12 TO 17-St. Louis Radio Show, Coliseum.
Write Thos. P. Convey, manager, 737 Frisco Bldg.,
St. Louis, Mo.

OCT. 19 TO 25-Second Annual Cincinnati
Radio Exp., Music Hall. Write G. B. Bodenhoff,
care Cincinnati Enquirer.

NOV. 19 TO 25-Milwaukee Radio Exp., Civic
Auditorium. Write Sidney Neu, of J. Andrae &
Sons, Milwaukee, Wis.

NOV. 17 to 22 -4th Annual Chicago Radio Exp.,
Coliseum. Write Herrmann & Kerr, Cort Theatre
Bldg., Chicago,

DEC. I TO 6-Boston Radio Show, Mechanics'
Hall. Write to B. R. S., 209 Massachusetts Ave.,
Boston, Mass.

THE DIAMOND OF THE AIR, by Herman
Bernard, a 4 -tube DX loop set of tremendous
range and power. Three controls. Not reflexed.
Send 45c, get April 4, 11 and 18 issues. RADIO
WORLD, 1493 Broadway, New York City.

New Incorporations

Hamilton Radio Co., New York, accessories,
$500,000. (United States Corporation Co.)

Goodyear Radio Service Co., New York City,
,000; J. Gross,R. Roth,. S. Fishman. (Atty.,

Somberg, 399BroadwaY)
Voltron Mfg. Co. Newark, N. J., radio supplies,

$25,000; Otto Hershkowitz, Pauline Hershkowitz,
Harry Bliwise, Newark. (Atty., William Green-
field, Newark).

Radio Jobbers, New York City; $50,000; S. Ka-
vish, C. L. Amensdorf, D. Fredman. (Attys.,
Price Bros., 261 Broadway).

Desimone Radio Corp., New York City, $100,000;
M. G. Desimone, C. H. Liebman. (Atty., H. J.
Lucker, 342 Madison Ave.)

Paper Radio Corp., Jamaica, N. Y., $5,000; W.
F, Pape, C. E. Hekihann, W. B. Philipbar. (Atty.,
L. Cohen, Jamaica),

Sterling Radio Corp., Perth Amboy, N. J.,
manufacturing supplies, $100,000; Ruth Sutton,
South Amboy; Henry K. Golenbech, Perth
Amboy; James S. Wright, Woodbridge. (Attys.,
Wright, Wright and Golenbech, Perth Amboy).

Sun Electrical Supply House, New York City,
radio, 120,000; H. Goldberg, M. Sokoeff, M.
Weinstein. (Atty., A. A. Burdick, 233 Broad-
way, Manhattan).

Masterdyne Radio Corp., New York City, 100
common, no par; L. Stone, A. B. Epstein. (Atty.,
E. A. Brown, 217 Broadway).

Kameraphone Corp., New York City, radios,
etc.; 200 common, no par, J. Entel, L, Roths-
child, J. Fried. (Atty. IVI. S. Hirsch, 49 Wall
St.)

Lipault Radio Corp., Wilmington, Del., 500,000
(Corporation Trust Company of America).

All-American Radio Alliance, $20,000; E. J.Lavoie, J. McCabe, B. W. Carey. (Atty., D. Senft,
922 Broadway, Brooklyn, N. Y.).

Ken -Lin Radio Corp., Trenton, N. J. supplies,
$103,000; Abe Abrahams, Trenton; Philip Cham-
berlin, Trenton. (Atty., Philip Chamberlin,
Trenton).

Haliday Radio Service, New York City, 200
shares, $100 each; 200 common, no par, B. Hali-
day, E. Vogel, L. C. Haggerty. (Attys., Smith,
Haggerty, King and Corcoran, 17 East 42nd St.

Business Opportunities
Radio and Electrical

Rates: SOc a line; Minimum, 2 lines.

A REAL OPPORTUNITY.
We manufacture electrical devices and radio

parts; our business for 1924 was almost one-half
million dollars, in order to take care of newbusiness, which is world-wide, we require $50,-000 from three or four parties; only bona fide
investors need apply; no brokers; business will
continue under present successful management;
control will not be surrendered; high rating in
Dun's and Bradstreet's, Box 202 Radio World.

RESPONSIBLE RADIO MANUFACTURER
wants organization or men undertake directsales campaigns in exclusive territories, NewYork and New England States; proven set sell-

ing installed below fifty dollars; ample marginof profit; negligable investment. Apply "L," 23Lispenard St., New York.

SOME FINE SPECIALS
LIST OF STATIONS

Complete, Accurate, Official
Get this roster of American broadcasters, com-

piled in alphabetical order of call letters. Send 15cfor April 4 issue, the great Third Anniversary
Number, to Circulation Manager, RADIO WORLD,
1493 Broadway, New York City.

THE 1-A PORTABLE, 1925 Spring Model, a2 -Tube Set of Great DX Powers. Two controls.
Described by Herbert E. Hayden in RADIO
WORLD, issues of March 28 April 4 and April 11,with trouble -shooting article in April 18 issue.Profusely illustrated, including templates. Send60c, get all four copies. Address Circulation Man-ager, RADIO WORLD, 1493 Broadway, NewYork City.

A SURVEY OF I -TUBE DX SETS, by Lieut.
Peter V. O'Rourke. Seven circuit diagrams. Great
material for DX fans. Send I5c for April 11issue. RADIO WORLD, 1493 Broadway, NewYork City.

RECENT BACK NUMBERS
of RADIO WORLD 15 coat, each, ar any sevenfor $1. Address Circulation Manager, RADIO

WORLD, 1493 Broadway, New York City.

1
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Stations Now Pay Composers
Following Appellate Court

Reversal of Earlier De-
feat, Society of Com-
posers, Authors and Pub-
lishers Demand Pay-
ment WEAF and
Brunswick Comply-
WJZ, WJY, KDKA and
WBZ Refuse.
FOLLOWING the decision of the Fed -

eral Court of Appeals in Cincinnati
affirming the claim of the American So-
ciety of Composers, Authors and Publish-
ers that broadcasting stations must pay
royalty fees to composers for the right of
sending out their compositions, the society
is.preparing to enforce the regulation thus
put into their hands.

Most of the broadcasting stations of the
country have already made arrangements
for payment of an annual license fee in
the form of block royalty to all members
of the society. The Brunswick-Balke-
\Collendar Company has agreed to pay
$1,500 a year to the society for the privil-
ege of broadcasting music by its members
for two hours a week over station WJZ.
Station WEAF, controlled by the Ameri-
can Telephone & Telegraph Company,
was one of the first stations to enter info
such an agreement.

Distributed Among Members
The money received in this manner by

the society is distributed quarterly to
440 writers and fifty publishers who are
members, according to their classification
in the society. There are six classifica-
tions, ranging from composers who pro-
duce prolifically and whose compositions
are extremely popular, down to those
whose compositions are infrequent and of
secondary importance.

Several important broadcasting stations
have refused to sign yearly contracts with
the American Society of Composers,
Authors and Publishers with the result
that the stations are forced to restrict
their programs to compositions whose
copyrights have expired. These stations
are WJZ and WJY, operated by the Radio
Corporation of America; the General
Electric company's station at Schenec-
tady, the Westinghouse Company's station
KDKA at Pittsburg and the Boston sta-tion WBZ.

Silvio Hein, assistant secretary of the
society, points out that these broadcasting
stations must each employ a clerk to
stand by at the microphone to verify the
eligibility of each piece of music that is
about to be played, from the point of

THOUSANDS OF BARGAINS
FACTORY GUARANTEED MDSE. BY MAIL
Conulno Now Nadiotronor Cunningham Tubes109-200-201A-WD-11-12 . .

0290-300-301A-C11-12 $2.39
Fresh Burgess or Eveready "B" Batteries

22% Volt largo sloe $1.88-15 Volt $5.00 size $3.38
Write for Freo now Complete Catalog onSets and Parts

STONE ELECTRIC CO.. 714 lino St., St. Louis, Mo.All Mdso. F.O.B. St. Louis, Mo. Dept. W

S. HAMMER RADIO CO.
303 Atkins Avenue, Brooklyn, N. Y

Please send me FREE, Your NEW
RADIO CATALOG

Mune
Address
City State

FILL OUT AND MAIL

Hearst and Schenck
Combine to Run

Four Stations
LOS ANGELES.

HE Los Angeles "Examiner" inT an- article says that William
Randolph Hearst, publisher, and
Joseph M. Schenck, motion picture
executive, have formed a partner-
ship to start a nation-wide broad-
casting program. Announcement
was made by Mr. Hearst.

Four powerful radio stations, the
paper says, will be erected in -as
many cities. Three of these-New
York, Chicago and Los Angeles-
have been selected, and the fourth
will be the natural supplement en-
abling the four stations to blanket
the United States with a daily pro-
gram of news and entertainment.
Construction will be started as soon
as locations and equipment can be
obtained.

No announcement was made of
what wavelengths the Hearst -
Schenck combination hopes to get.
All channels are overcrowded now,
Secretary Hoover said a short time
prior to the Hearst announcement.

view of its being controlled by the Ameri-
can Society.

Need the Money
Mr. Hein said that the members of the

society were particularly pleased with the
Cincinnati decision because it clearly de-
fined the term "public performance" as
being one at which all the spectators
do not have to be in the same building,
but may be scattered over the whole
country, and because a liberal definition
was put on the term "performance for
profit," the court deciding that a perform-
ance may be for profit even though no
admission is charged to it, since broad-
casting is a commercial as opposed to a
philanthropic enterprise, being carried on
for the purpose of advertising and stimu-
lating the sales of radio apparatus.

"If this had not happened," said Mr.
Hein, "the composers would be in a de-
plorable state and might as well drive
taxicabs for a living. Radio has mur-
dered the sale of sheet music and phono-
graph records, so that with those two
sources of income gone, a composer must
look to radio for some fair return for his
efforts."

KITS
To Build Your Own Receiver
Roberts -2 tube, Parts $31.44
Roberts -4 tube, Parts 48.35
Rasla-1 tube, Parts 23.78
Rasla-2 tube, Parts 31.43
GENUINE ERLA KITS IN FACTORY

SEALED CONTAINERS
Write for Our 100 -Page Catalog

LIBERTY MAIL ORDER HOUSE
F662., 106 Liberty St., New York, N. Y.

20% REBATE
on all sets or parts pur-

chased at list prices.
Complete stock of
standard goods.

Any set to order-we follow your
specifications.

Write for Our Free List.
Mid'.West Radio Distributing Co.

Madison, Wis.

BUY THE
FLEEL,AgEsnmArcrt
SCIENTIFICALLY CORRECT

alitntheV022 Guarantee

fo
$2t2 Ito CAreAlloo.

,...ontomOrlmo,

Warranted to protect your radio
from lightning, with a guarantee
to pay you $100 or to repair
your set, should it he damaged
In, lightning through any fault
of the arrester.
Listed as STANDARD under the
re-examination service of the Na-
tional Board of Fire Under-
writers.
If your dealer has none, send his
name with remittance direct to
Dept. RW 425.

DX INSTRUMENT CO.
Harrisburg. Pa;

THE DIAMOND OF THE AIR
A 4 -tube DX loop set, was described in

the April 4, 11 and 13 issues of RADIO
WORLD. Send 45c, get all three. Ad-
dress Circulation Manager, RADIO
WORLD, 1493 Broadway, New York City.

ONE STAGE OF TRANSFORMER AF, two o
resistance AF. Send 15c for April 11 Issue of
RADIO WORLD.

A WARNING
teggTHENEW PRESSLEY

contemplate building

NEThose who have built sets before should have no trouble In getting the marvelous results which may beexpected from the new Pressley receiver.
But beginners must expect some difficulties, even on the simplest sets. Therefore we strongly advise allPressley builders to take advantage of the unique service, outlined below, which we give free to those whopurchase complete kits from us.
WE HAVE CONFIDENCE IN THE PRESSLEY RECEIVER.
THE CIRCUIT IS EXCELLENT.
THE PARTS SPECIFIED ARE EXCELLENT.
NOW WITH OUR SERVICE. PROPER CONSTRUCTION AND OPERATION ARE ASSURED AND THEONLY DOUBTFUL ELEMENT HAS BEEN REMOVED.I. We will make every effort to promptly and satisfactorily fill each order.2. Complete instructions will be furnished with each kit. These include a clear description of the methodof assembling, wiring, balancing and tuning and three blue prints, one full size front panel template, onecircuit diagram and a full size picture diagram showing the exact location of each part and wire.3. We will promptly and cheerfully answer ell telephone, mail or personal inquiries regarding theassembling. wiring, balancing and tuning.
4. We will even feet any set delivered to our laboratory, remedy minor defects and prescribe remedies forthe more serious faults.
COMPLETE PARTS Including drilled and engraved bakellte front panel, SangaMo
Kit, X -Lab. Condensers, Benjamin socket shelf, Therdorson A. F. Transformers, In
fact, every Item of the highest quality-Instruction and service included 79.50All parts sold separately. Write for complete price list, and see our advertisement in the RADIO WORLDfor April 18.

THE SUPERADIO CO. 136 LIBERTY ST., N. Y. C.
17PVTIIR 9ACA
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Own Stations Proposed for
Movie Industry

ASUGGESTION has been made by
Harry M. Warner, motion picture pro-

ducer, that the movie industry build broad-
casting stations at New York, Los Angeles,

g7grREErNrA
IF YOUR INVENTION Is new end useful It Is

patentable. Send me your sketch. Z. H.
POLACHEK. 70 Wall St., New York.

Reg. Patent Attorney-EngineernInginha

MA H OGANITE
and BLACK

RADION PANELS
DIALS, KNOBS, TUBING, SOCKETS

RADION LOUD SPEAKER HORNS. ETC.

"THAT SPECIAL SIZE" FOR YOUR
PHONOGRAPH, PORTABLE OR SUPER

ALL STOCK SIZES
WHOLESALE RETAIL

Send for Complete Price List

New York Hard Rubber Turning Co.
212 Centre Street New York City

EVERY SET BUILDER
NEEDS pir
THIS

"horsing Bus -Bar Union"
Makes for quick assembling. Repairs

can be made by using Morning Bus -Bar
Union without taking set apart.

Assemble round or square Bus -Bar and
solder three wires at a time. Order No.
I for No. 19, No. 2 for No. 12 wire. Send
25 cents for enough for building one set,
or ten dozen for $1.00.
Newark Watch Case Material Co.
15 Ward Street Newark, N. J.

DISTRIBUTORS WANTED

A $5 HOME-MADE LOUDSPEAKER, by
Herbert E. Hayden, in Feb. 7 and March 4 issues.
Send 30e for both copies. RADIO WORLD, 1493
Broadway.

and in the midwest so that the artists of the
screen can talk to the radio audience and
exhibitors can profit by the indirect adver-
tising afforded by broadcasting.

"My attention has been directed to a gen-
eral tendency within the amusement field to
fight radio," said Mr. Warner. "The iden-
tical arguments, used only a few years ago
in an effort to minimize the popularity of
motion pictures, are being dragged out and
pointed at an entertainment which now has
millions of supporters.

"The cry of 'the pictures will ruin the
theatre' is within easy memory. They didn't,
although there is no doubt that pictures in-
flicted considerable damage to the cheaper
theatrical attractions. To this is now added
the alarm, 'the radio will ruin the theatre
and the pictures.' It will not if it is used
intelligently.

"Radio is here to stay, just as the pictures
and the theatres. They all have their fol-
lowers. Just as the picture audience is a
theatre audience, so is the radio audience
largely a picture audience.

"To my mind, any effort to fight an en-
tertainment that has the backing of 20,000,-
000 people is sadly misdirected," said Mr.
Warner, "and will react harmfully on the
entire country. If radio has cut in on pic-
tures, as is no doubt the case on the word
of exhibitors who know what they are talk-
ing about, my idea is not to wage a useless
fight against it, but use it.

"There is no argument in the statement
that the man hurt directly by the new form
of entertainment is the exhibitor. This is a
fact. It seems to me, then, it is up to the
producers to direct their efforts toward help-
ing the exhibitor meet a new situation which
he cannot do individually except in certain
specific cases.

"Does any one suggest that the Capitol
Theatre in New York has been hurt by the
broadcasting of Roxy and his Gang, or the
Strand by The Plunketeers, or the Rialto
and Piccadilly by the radio entertainment of
those theatres?

"In answer to this will naturally come
the question: But how about the small-
town exhibitor; he has not the facilities nor
can he afford a broadcasting program, even
if it would boost his house?

"My contention is that the producers can

SIX MONTHS
LOWOUT INSURANCE 8'40 is :4:14

44t
Pp

Gt 0". sossc`Xlig

COSTS YOU NOTHING
Yet It Means Satisfactory and
Continuous Radio Reception for YOU
Blo-Pruf 50 IA is a perfect detector, radio frequency amplifier, or audiofrequency amplifier.

These tubes are sold direct by mall, price $3.00 postpaid-the same price esordinary tubes. When you install Blo Prufs in your set you are guaranteed
against the great lees of blown -out tubes. Order enough for your set now, sending
check or money order at $3.00 each. If the tubes are not entirely up to yourexpectation return them and your money will be Immediately refunded. If a tubeblows out inside of six months from any cause It will be immediately exchanged.
Don't put oft securing those wonder tubes. Act at once! Order Blo-Prufs NOW!

BL04:01ZUF TUBES
IkNEW ENGLAND'S
OLDEST EXCLUSIVE
RADIO HOUSE.

RADIO EQUIPMENT CO. 20 STUART ST
BOSTON MASS.

do for the whole industry, including the ex-
hibitor, what New York impresarios and
other big town exhibitors are now doing
for their respective theatres; what we are
attempting to do for the West Coast with
our new broadcasting station, KFWB, at
our Hollywood studio, and what Balaban
and Katz and other big booking combines,
who control chains of theatres, are about to
do, according to their announcement,"

Your Radio Tubes Replaced in
Case of Burnout for 5-10c. per

Month
GET OUR PROPOSITION
National Radio Tube Works

39 Tracy Avenue East Lynn, Mass.

NOLTE COILS FOR THE
ROBERTS CIRCUIT

Combining regeneration with reflexed audio fre-
quency and neutralized tuned radio frequency
amplifications. Flee los loss coils
complete with mountings and 'untrue. $Hone

NOLTE MFG. COMPANY
01-C Gautier Avenue Jersey City, N. J.

Reyular$301rake

1001SET
8 Circuit

Tuner Guaranteed to
give as good results

as eats selling at 480. Fine mahogany Usb-
Wet. Engraved Panel and dials to match.
We pay transportation. Bend Post &Mee
or Express Money Order. Glees satisfac-
tion or money refunded.

JULIUS HOWARD, Dept. R.W.
217 West 125th Street, New York. N Y.

0

The 4 -Tube
Loop Set
Supreme

\,_-__ nt[i-5,-,-.)/ DAN N 11 °E7:1E AIR
,.

"A lent a Jewel and a Joy."

A DX Circuit of Great
Volume and Charming

Tonal Quality

Simple to Build and Operate
Circuit Not Reflexed

Construction Fully Described and
Illustrated in RADIO WORLD,

Issues of April 4, 11 and 18.

Get Your Full Measure of En-
joyment from Radio Reception
by Building this Set. Just the
Thing for Fine Summer Re-
ception.

Send 45c for the April 4, 11 and 18 issues;
or start your subscription with the April
4 number. Send $8.00 for yearly suhscrip-
tion and these numbers will be sent free.
Address Circulation Manager, RADIO
WORLD, 1493 Broadway, New York City
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STORAGE BATTERIES
DiD-88-88,,W68,'WJSSIRT;ROTle W-ViOV-KOP1..

The Weekly Rebus

WHAT does this Rebus represent ?
Send answer to Rebus Editor,

'RADIO
Storage "B" Battery

HF,:v, Lasts Indefinitely-Pays for Itself
Economy and performance unheard of before. Recharged

at %negligible cost. Approved and listed as Standard by
Sci. loot. Sts-,doede, Radio '1Va'sws faPb.7.4agxdiojtb.*nroi4lea-F10rg:
Dort oat inatiEwiona, Equinned with Solid fltubberoCrse, an insur-
ance aga,nst acid end leakage. Extra heavy glass jars. Heavy
rugged elates. Order yours today!
SEND NO MONEY state number of batteries

rer is reived.,,g,rct erLOntifrir: 4bingeFIVIrsene:(761olte),

g..rneatgor'il°.°. yoor.orgfr naow!''. 'er cent co unt
for

WORLD BATTERY COMPANY
1 2 19 So. Wabash Ave., Dept. 82, Chicago, RI.

ickers of the Famou.s World Radio  4" Storey
6 -volt, 100 Amy. $10,0: ISO Amy. 414.00: 140 Amp. 816..00.

All equtcpcd with Solid Rubber B

World FOR
RADIO

THE "GOODE"
TWO - 0 - ONE

Le Ton d'argent

BY
MAIL
ONLY

$1.89
Postpaid

QUARTER AMPERE
AMPLIFIER -DETECTOR

RADIO TUBE
GUARANTEED SATISFACTORY

All "GOODE" Tubes Sold Direct to the
Consumer-No Dealer Profits

ONE-"Goode" $1.89Detector -Amplifier
THREE-"Gcele." $5.00Detector -Amplifiers

(All Postage Prepaid)
The "Goode" Two -o -One A Tube amplifies

or detects. It is a quarter ampere, five volts,
standard base, silvered tube.

Send express or postal money order, New
York draft, or personal °beck to

The Goode Tube Corporation
Incorporated Dept. B

OWENSBORO KENTUCKY

RECENT BACK NUMBERS
of RADIO WORLD, 15 cents each, or any seven
for $1. Address Circulation Manager, RADIO
WORLD, 1493 Broadway, New York City.

RADIO WORLD, 1493 Broadway, New York
City.

The names of those sending the solution
will be published.

F. R. Brunton, Jr., 420 Main St., Anaconda,
Mont.

B. H. Corbin, 964 Ashbury St., San Francisco,
Cal.

R. W. Smith, 1361 North St., Springfield, Mass.
Tom A. Carr, Box 227, Newport News, Va.

E. W. Dahlof, Warren, Minn.
F. Luckey, 921 W. Broad St., Columbus, Ohio.
Frank Urnstead, Colmar Pa., Box 56.
Stewart E. Hitchcock, Sarnia, Ont.
Bob White, 4663 Maplewood Ave., Los Angeles,

Cal.
Lee E. Bristow, Girard, Ill.
Joseph Cirrillo, 439 W. 25th St., New York

City.
Freman M. McCrory, East Tawas, Mich.
Glenn Tomlinson, Jennings, La., P. 0. Box 604.
Waldo Ossege, 24 Baltimore St., Dayton, Ohio.
Sidney Start, 2710 Taylor St., N. E. Minnea-

polis, Minn.
P. Barkemeyer, 635 Congress St., New Orleans,

La,
Mahone Rees, Live Oak, Fla.
Wm. E. Rosenlieb, Box 26X, New Mantanoras,

Ohio.
Clyde B. Leich, 136 Prospect St., East Orange,

N.
Howard A. Walker, 145 South St., N. W., Wash-

ington, D. C.
H. D. Dildine, Van Wert, Ohio.
Irving Radding, 398 Central Ave., Jersey City,

N. J.
Ralph A. Mater, Guthrie, Okla.
A. M. Smith, Jr., St. Joseph, La.
Jas. E. Wiltshire, 3274 Henrie Julien, Montreal,

Canada.
F. W. Zander, 91 Weldon St., Brooklyn, N. Y.

I si

NO
ARGUMENT
GUARANTEE

SUPERTRON, always a
good tube, is now bet-

ter than ever. Supertron
is making radio history by
being the first to make the
tube price what it should
be. A national advertising
campaign will tell the
whole world that the best
tube should retail for not
more than $2.00. That in-
cludes a fair profit to the
manufacturer and the trade
and amply provides for a
guarantee and service with
complete satisfaction. They
will all follow SUPER-
TRON. But the industry
and the public will always
appreciate SUPERTRON
because SUPERTRON
DID IT.

THE GREATEST
SENSATION IN
THE RADIO IN-

DUSTRY

00

ALL
TYPES

NO
ARGUMENT
GUARANTEE

DISTRIBUTORS, JOBBERS, DEALERS, FACTORY
REPRESENTATIVES AND PUBLIC, WE

WELCOME YOU-WRITE NOW

REG US PATOFF

PERTRON
GOOD TUBE

SUPERTRON MFG. CO., Inc.
32 UNION SQUARE NEW YORK, N. Y.
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Dr. Rogers' Undersea Waves
Heard in France

HYATTSVILLE, MD.
UUROPE has been reached by under-

ground and undersea radio. Dr.
James Harris Rogers, originator of the
heory that long-distance radio waves

WRITE FOR

NEW CATALOGUE
Home of Semi -Assembled Kits

THE RADIO SHACK
55 Vesey Street Dept D-154 New York

ONLY THREE TUBES
and it Is the equal of any five -tube set ever built.

It has selectivity and volume equal to any Super-
heterodyne or Neutrodyne.

It has brought In Honolulu, Paris, London and
other foreign stations on a loud speaker.

It gets distant stations while a 500 -watt station
only three blocks away is broadcasting.

Any novice can build one successfully from our
diagrams with complete. Instructions and special coll..

PRICES
Diagram instructions and coil $5.00
Three -tube instrument ready to use 50.00

Build or buy one of these wonderfully sensitive
Instruments and you will want no other.

All goods shipped prepaid.

S. A. TWITCHELL CO.
1930 WESTERN AVE. MINNEAPOLIS, MINN.

The Five Tube
I Set whichstartled

the World/
FRESHMAN
MASTERPIECE
The Greatest Value
Ever Offered in A
Radio Receiving Set

AAt all dealerj/

College Debaters, Far
Apart, to Be Heard

on the Radio
WORCESTER, MASS.

ADEBATE by radio between
teams representing Holy Cross

College and Boston College has
been arranged for Tuesday night,
April 28, through Station WNAC
in Boston and WEAN in Provi-
dence. The Boston College students
will speak from the Boston station
and the Holy Cross students from
the Providence station.

The discussion will be carried out
in usual college style and the radio
listeners will be asked to vote for
the team they consider the winner,
the decision resting on the result of
this ballot. The glee clubs of both
colleges will provide music from the
stations.

travel through the earth, announced that
a message transmitted from the under-
ground antennae of his radio station here
had been picked up by, a station in Toulon,
France.

The following cablegram was received
by Dr. Rogers:

"Heard your station 3XR at Capitol
01, HOS, GMT (1 A. M., Greenwich,
meridian time), about F8 meters, calling
CQ (any station). Audibility QSA (very
loud). Letter confirm.

"SACAZES M."
Attempts to reach Europe by under-

ground broadcasting were begun by Dr.
Rogers on Monday. He has been con-
tinuing his tests from 6 to 7 o'clock every
night. He expects to hear from other
European stations informing him of the
reception of his message.

COOLIDGE PUTS HOOVER IN
CHARGE OF PATENTS

THE executive order of President
Coolidge transferring the U. S. Patent

Office from the jurisdiction of the Depart-
ment of the Interior to that of the De-
partment of Commerce, thereby placing it
Older control of Secretary Hover, was
praised by Dr. Lee De Forest as "the
most forward -looking step in the history
of the Patent Office."

"SELECTODYNE COILS
COPYRIGHT APPLIED F01?

/9

SELECTIVITY- FOR
TONE-POWER TFI.F ROBERTS CIRCUIT ALL THAT THE

NAME IMPLIESA low loss winding that is self-neu/tralizing. The neutralizing condenser and bucking windingare eliminated with their loss of selectivity and volume. A new development in radiofrequency amplification setting a much higher standard of efficiency.
GUARANTEED WITHOUT PRICE, $7.50 PER SETRESERVATION

"ItitTen Better Tulin
Art (Bahr 3hrg'11
33g §,rtrrtutigurs."

AT YOUR DEALERS OR
DIRECT BY MAIL

SOME TERRITORY STILL
OPEN TO JOBBERS-

WRITE OR WIRE

nz

OAST I DUPLER OMPANY
NUFACTURERS AND DI,STRIBLITEI

245 East Seventh Street_ Long Beach California
.'

A SURVEY OF 1 -TUBE DX SETS, by Lieut. THE DIAMOND OF THE AIR, by HermanPeter V. O'Rourke. Seven circuit diagrams. Great Bernard, a 4 -tube DX loop set of tremendousmaterial for DX fans. Send 15e for April 11 range and power. Three controls. Not reflexed.issue. RADIO WORLD, 1493 Broadway, New Send 45c, get April 4, 11 and 18 issues. RADIOYork City. WORLD, 1493 Broadway, New York City.

RADIOCATA-
L 0 G

AND HOOK-UPS FREE
Our great new catalog, fresh from the press, contains the
very newest In complete eels, parts and accessories-
hundreds of amazing bargains. 250,080 customers testify
to our wonderful values and 'reliability. Complete in-
structions with diagrams for making most practical
Popular sets FREE. SEND QUICK for your copy.
(Please include name of friend who is interested in
Radio.)

THE BARAWIK CO.
Dept. 121 32-40 So. Clinton Street Meow

Quality Parts-Lowest Prices
Complete Kit for 1925 DX Won-

der 5 -Tube Set as specified by
Radio World $43.50

New Freshman Knockdown Kit 31.50
Ultradyne 8 -Tube Kit-list $90 70.00
Acme Reflex Kit-list $80 60.00
Acme Reflex Kit-list $60 45.00
Acme D. Coll Unit-list $15 10.95
Acme Transformers, all types 3.55
Brownlle Ver. Detector-list $2.00 1.50
Bremer -Tully 3-cir. Tuner --list 55 3.55
Eastern Coils for 1925 DX set 5.95
Dave. Resistances and Kits, 25% off list

cabin Alb

p
Thardarsen Transformers 3 Vu to I. $2.75
Thordarsen Transformers 6 to I. 2.95
Federal Transformers No. 65 and

65A 4.55
Eastern Coils for Roberts Circuit 5.95

Apex Dials, all types, 25% MI list.
All Bruno Parts in Stock.

20% Discount Off List on All Sets.
GEORGE'S RADIO SHOP

214 St. Nicholas Ave., car. 121st St.
New York City

10% Deposit with order, balance to
Postman

°D('Write Today
For Descriptive

Folder of

THE HOWARD
5 -TUBE

NEUTRODYNE
This Remarkable Set Has Created a
Sensation Among Radio Enthusiasts.

Beautiful Walnut Cabinet with
Special Howard Neutroformers,
Tube Sockets and Rheostats.

Hpeode,,,,,,,,..,,,,,..,..,,
EuTRoDyNt ;,ni,,,,ch 21.1923andapd" re

Pr.j,estcateXtogg.,,,,;e92.1 g
140,0' otnw AtemkoweanPestap,'

HOWARD MFG. COMPANY
451-469 E. Ohio Street Chicago, III,

HOW TO MAKE -IDEAL COILS, for tuning
with .0005 and .001 mfd. condensers. Described byI. E. Anderson in March 7 and 14 and April 11
issues. Send 45c for all three. RADIO WORLD,
1493 Broadway, New York City.

ONE STAGE OF TRANSFORMER AF, two of
resistance AF. Send 15c for April 11 issue ofRADIO WORLD.

t.

TEAR OFF AND MAIL TODAY

8 Weeks's Trial Subscription, $1.00
KEEP ABREAST OF THE LATEST

RADIO DEVELOPMENTS
RADIO WORLD

1493 BROADWAY
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Programs
(Concluded from page 15)

P. M., special "May Day" program. 11, dance
program.

WDAF, Kansas City, Kansas, 365.6 (C. S. T.)-
3:30 P. M., The Star's radio trio. 5:50, market -
gram, weather, time and road report. 6, school.
8 midwestern zone elimination of the national
high school oratorical contest, broadcast from
Ivanhoe temple. 11:45-P. M.,to 1 A. M., (Night.
hawk Frolic) -The "Merry Old Chief" and the
Plantation Players, Hotel Muehlebach.

WIP, Philadelphia, Pa., 509 (E. S. T.)-7 A. M.,
setting -up exercises. 10, the daily menu and in-
timate talk to housewives. 1 P. M., Gimbel Tea
Room Orch. 1:30, weather. 3, "Helpful Hints to

Biltmore Master Reflex
Reduced to $100 (was $125)

Dealers and Agents wanted.
BILTMORE RADIO COMPANY'

94 Green Street Boston 30

Federal Telephone
Buffalo,

Over 130 ' standard
radio parts, each
bearing the Federal
iron -clad perform-
ance,guarantee.
Write for Catalog

& Telegraph Co.
Y.

THE, GENUINE LOUDSPEAKER

$1.50 Vacuum Tubes $1.50
C. 0. D., JUST PAY POSTMAN

MONEY BACK GUARANTEE

JAMES H. KONKLE
192 Market Street Newark, N. J.

"HOW TO MAKE lf

The following constructional articles have
appeared in recent issues of RADIO
WORLD:
Sept. 6, 1924-A simplified Neutrodyne with

Grid-Blased Detector, by J. E. Anderson.
A Low -Loss Wave Trap, by Brewster Lee.

Nov. 15-A Sturdy Low -Lose Coil, by Lieut. P. V.
O'Rourke. An Ultra 2 -Tube Receiver, by
Ityrt C. CaldwelL

Deo. 6-A 6 -Tube Super -Heterodyne Using a
Vorlometer, by J. E. Anderson. A $1 Coil
Winder, by Herbert E. Hayden.

Deo. 13 -The World's Simplest Tube Bet, by
Lieut. P. V. O'Rourke.

Deo. 20-A 1 -Tube DX Wonder, Rich in Tone,
by Herman Bernard. An Interchangeable De-
tector, by Chas. M. White.

Dee. 27-A 2 -Tube Variometer Set, by Lieut.
P. V. O'Rourke.

Jan. 3, 1925-A 3 -Tube Portable That Needs No
Outdoor Aerial, by Abner 3. Gelula.

Jan. 10-A Low -Less DX Inductance, by Herbert
E. Hayden.

Jan. 17-A $25 1 -Tube DX Wonder, by Abner J.
Gauls.

Jan. 24-A Selective $15 Crystal Set, by Brewster
Lee. A Variometer-Tuned Reflex, by Abner
J. Gelula. An, $18 1 -Tube DX Circuit for
the Beginner, by Feeder Rofpatkin,

Jan, 31-A Transcontinental 2 -Tube Set, by H. E.
Wright. An Experimental Reflex, by Lieut.
P. V. O'Rourke.

Feb. 7-'fhe Bluebird Reflex, by Lieut. P. V.
O'Rourke. A $5 Home -Made Loudspeaker, by
Herbert E. Hayden.

Feb. 14-A Super -Sensitive Receiver, by Chas.
H. M. White. A Honeycomb RFT for DX,
by Herbert E. Hayden.

Feb. 21-A 1 -Tube Reflex for the Novice, by
'realer RorpatIOn. A Set for Professional
Polk, by Lieut: P. V. O'Rourke. A Honey-
comb Crystal Receiver, by Raymond B. Wailes.

Fob. 28-A Set That Does the Most Possible With
6-Tubee, by Thomas W. Benson. Three
Resistance Stages of AF on the 8 -Circuit
Tuner, by Albert Edwin Seen.

March 7--9. torago B Battery, by Herbert D.
Hoyden. Benson's Super -Heterodyne.

Morph 14 -The Reneged 8 -Circuit Tuner That You
Can Log, by Herman Bernard.

March 21-A Variable Leak, by Herbert E.
Hoyden. A 4 -Tube, 8 -Control Set That Gets
the Most DX, by Lieut. P. V. O'Rourke.

Marsh 28 --The Improved DX Dandy Set. by
Herbert D. Hayden. A 8 -Tube Reflex for the
Novice, by Foodor Rofpatkin.

April 4 -The Diamond, or the Air, by Herman
Bernard. Whet the New &dim Tube Is, by
Sidney E. Finkelstein, Sets for the DX
Devotee, by Lieut. P. V. O'Rourke.

April I l-Audlo Hookups for Pine Volume and
Duality us Well, by Brewster Loo. The CON
for The Diamond, by Herman Werner.).
1 -Tube Distance -Clotting Bets, by Lieut. V. I'.
O'Rourke.

Any ooPY 15o., Any 7 copies, $1.00. The Whole
21 copies for 58.00, or start subscription with ant
Issue. Radio World, 1493 Broadway, N. Y. Oily.

ION I'. i'AGE OF TRANSFORMER AF, two of
.1.0 AF. Send 15e for April 11 issue of

lz MO WORLD.

Housewives." 5:15, artist recital by the Frank ,

Oglesby Studios. 6, weather. 6:05, popular num-
bers by Joe Burke. 6:15, Harold Knight's Singing
Orch. 6:45, livestock and produce market reports.
7, Uncle Wip's bedtime story.

W01, Ames, Iowa, 270 (C. S. T.)-9:30 A. M.,
weather. 12:30 P. M, college chimes, weather,
livestock markets,' Professor C. H. Diggs. 9,
weather.

WEMC, Berrien Springs, Mich., 285.5 (C. S. T.-9 P. M., Radio Lighthouse Choir; Sunday
School Lesson Roundtable.

WWJ, Detroit, Mich., 352.7 (E.. S. T.)-8 A. M,
setting -up exercises. 9:30, "Tonight's Dinner" and
a special talk by the Woman's Editor. 10:25,
weather. 11:55, time. 12 M., Good Friday serv-
ices. 3 P. M., The Detroit News orch. 3:50,
weather. 3:55, market reports and baseball scores.
6, dinner concert. 8, The Detroit News orch.
9, Jean Goldkette's Victor Recording orch.

WEAF, New York City, 492 (E. S. T.)-6:00
A. M., physical exercises. 11, musical program;
health talk, market and weather reports. 4 P.M.,
Ruth B. Heilmen, soprano; talk by American
Museum of Natural History. 6, Waldorf-Astoria
orch.; Gustav Langenus, clarinet sextet; Helen
Morris, soprano; "Sir Hobgoblin. Takes a Ride,"
by Blanche Elizabeth Wade; "The Happiness
Candy Boys"; "Spear & Co. Home Entertainers";
"The Glorient Girls"; Meyer Davis Lido Venice
orch.

WEEL Boston, Mass., 476 (E. S. T.)-6:45
A. M. setting -up exercises. 7:45, morning watch,
from Estey Organ Studio by Boston Y. M. C. A.
2 P. M., Norm's Serenaders. 3:15, Greater Boston
Federation of Churches program. 5:30, Boy's
Band. 6:25, American Child Health Asso. talk.
6:30, Big Brother Club. 7:15, "Bringing the For-
est to the People," by Harris A. Reynolds. 7:30,
program courtesy Whiting Milk Company. 8,
Neapolitan Ice Cream Program; Rotary Club
Hour. 9, Howe's Valeteria Entertainers. 9:30,Breck's garden talk.

WGR, Buffalo, N. Y. 319 (E. S. T.)-10:45
A. M., Gokl Medal Radio Cooking Course by
Betty Crocker. 7:50 P. M. "Rooms for Men and
Boys," by Clarence N. Kierst. 8, "Thais," byMassenet; educational opera entertainment, byEleanor D. Baker. 9, ball room; joint charities
banquet. 10, American Hawaiian Quartette and
Temple Male Quartette.

WLW, Cincinnati, 0., 422.3 (E. S. T.)-10:45A. M., weather, business reports. 11:55, time.12:15 P. M., Ahaus Brunswick orch. 1:30, stockquotations.
WMAQ, Chicago,Ill., 447.S (C. S. T.)-12:25P. M., Y M. C. A. forum. 1, Radio FarmSchool, "Special Farm Service Day." 4, fashion

talk_by Jean Mowat. 4:30, pupils of Bush Con-
servatory. 5, the Lullaby Lady, Mrs. Gene Bur-
ton, Davenport. 6, organ recital from ChicagoTheatre. 6:30, Hotel LaSalle orch. 6:50, FamilyAltar League. 8, weekly Wide -Awake pro-gram directed by Mrs. Frances M. Ford. 8:30,
musical geography, Mr. and Mrs. Marx E. Obern-
dorfer. 9, Christian Endeavor topics. 9:15, Bell -man and De Svenske chorus.

WGY, Schenectady, N. Y., 379.5 (E. S. T.)-1,
P. M., music; one -act play, "The Old PeabodyPew," WGY Matinee Players,. 5:30, InternationalSunday School Lesson. 6, Albany Strand Theatreorch. 6:30, health talk. 6:40, drama, "The Boom-
erang," WGY Players; music by WGY orch. 9:30,Viola Hailes, lyric soprano and WGY orch.

KGW, Portland, Oregon, 491.5 (P. ,S. T.)-11:30A. M., weather. 12:30 P. M., Rose City Trio.
5, children's programme. 6, St. Francis choirdirected by Catherine Covach Fredrich. 7:15,market, weather, news bulletins and police re-ports. 10:30, Hoot Owls.

K013, State College, New Mexico, 346.6 (M. S.T.)-7:30 P. M. Popular Science Course, LessonNo. 16t by Dr. 'D. S. Robbins, "Timber Turf andTumbling Waters," by Quincy Randles, ForestService,
KFAE, College of Washington, 348.6 (P. S. T.)-7:30 P. M., Children's Night -"Nutrition and Its

Relation to Child Health," Prof. Lila Hunt; "The
Child in the Home," Dean A. A. Cleveland;
"Books on Child Welfare antl Education," Alice
Lindsey Webb; "Washington Agriculture for
May," R. M. Turner.

KPO, San Francisco, Cal, 429.5 (C. S. T.)--
7 A. M., daily dozen. 10, "What is Playing at
the Local Theatres." 12 M., time. 12:05 P. M.,
talk from the Commonwealth Club' Luncheon, at
the Palace Hotel. 1, Rudy Seiger's orch. 4:30,Rudy Seiger's orch. 5:30, market reports. 6:30,"What is Playing at the Local Theatres." 7,
concert from the Palace Hotel. 8, Palace Hotelconcert.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-8:30 P. M., piano specialties by Phil Baxter. 9,Meyer Davis orch.

for the FREE working drawings
Write of the set that heard LONDON

and all the big European stations:
ELGIN SUPER-REINARTZ

the set that leads in selectivity and distance. Yourname and a stamp will bring the drawings -FREE!

ELGIN RADIO SUPPLY CO.
Dept. A, 207 E. Chicago St. Elgin, Ill.

"A THING OF
BEAUTY AND A
JOY FOREVER."

TYPE SA $505 -TUBE

American interstate Radio
183 Greenwich St. N. Y. C.

INDEPENDENT
NEW TUL

EACHESal
ALL TYPES et. JOF HIGH
CONDUCTANCE AND LOW

IMPEDANCE, ALL
MATCHED VOLUME

3 for Four Dollars
S for Seven Dollars

Matched Characteristics

REPAIRED OR
EXCHANGED t 1.39
5 FOR $6.00 eV

Matched Characteristics

QUICK DELIVERIES
EVERY TUBE CARRIES A
MONEY BACK GUARANTEE
Dealers -Agents -Wanted Everywhere

RADIO TUBE OUTLET
207 Market St. Newark, N. J.
Exclusive Distrbutors for Associated Manufacturers

A $5 HOME-MADE LOUDSPEAKER, by
Herbert E. Hayden, in Feb. 7 and March 4 issues.
Send 30c for both copies. RADIO WORLD. '

THE PRESSLEY 7 -TUBE SUPERHETERODYNE
NON -RADIATING AIRPLANE SET

We are Pioneers on the Pressley Superheterodyne, the U. S. Army Airplane Set.
Complete parts in stock at lowest prevailing prices.LET US SOLVE YOUR PROBLEMS ON THIS CIRCUIT.

GENUINE SANGAMO KITS FOR CIRCUIT $22.50

All the parts we sell havo been tasted and approved by

AMON RESULTS GUARANTEED
MAIL ORDERS SOLICITED IMINIMIL

Complete parts for Bernard's
1925 Model 4 -Tube DX Super -
dyne, including Wallace
Coupler, Flewelling
Double Condenser. $42.50
Complete Parts for Resist-
ance Coupled, Amplified Su-
perdyne Circuit as Checked,
Specified and Certified by
Herman Bernard $45.00in Mar. 28th issue

We are Export Specialists on BERNARD'S
WONDER and have helped hundreds of fans to success with thesegreat sets. Lot us help you.

The Famous WALLACE Low -Less Cell for SuperdynoThe FlowellIng Condenser for All Bernard's Circuits

WALLACE RADIO COMPANY, Inc.Send 50 cents for latest list of Broadcasting Stations, Radio Log, Practical Radio information In conjunotionwith the greatest Radio Catalogue issued in America. This will be refunded on any order of $5.00 or aver.135 LIBERTY STREET, NEW YORK CITYADVICE on Supordyne Circuit FREE!
If Not Listed Above. Write for it.

$7.50
9.00
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JOIN THE A. B. C.
A B. C. stands for the American Broad-

cast Club. Join it today. It involves
no dues or payment of any kind, and no
obligations. It was founded by RADIO
Wm.]) simply to unite the broadcast
listeners and radio fans in general in a
common bond to promote their welfare as
occasion requires. Send your name and

For Maximum Amplification Without
Distortion and Tube Noises

use the well known
Como Duplex Transformers

Push -Pull
Send for Literature

COMO APPARATUS COMPANY
448 Tremont Street Boston, Mass.

mil 6:11iti.

SAVE $1.50
ON COST OF NEW
TUBES BY HAV-
ING YOUR OLD
TUBES REBUILT
AT $1.50 EACH
Guaranteed equal to new.
Send us your tubes by
parcel post. We return
them parcel post, C.O.D.,
and try to maintain 24 -
hour service.

400 Old Colony Ave.
Boston, Mass.

HARVARD RADIO
LABORATORIES

vI

Direct Tunin
---1111r1.,00+.1\

Pencil record a station
col the dial-thereafter
simply turn the Ander
to your pencil -mark to
get that station instant-
ly. Eliminates fumbling,
guessing.
This alive/tient Fa the

gono
f or penciled sta-

n records.

Operates vernier for
hair -spatting adjust-
ment. 5.
Takes standard conden-
ser shaft lengths-easy _
to mount -

Penciled station records
easily' erased front sil-
vered iliaL
Designed by R. E. La-
cault, inventor of the fa-
mous Uttredyne circuit.
This monogram seal
(LEL) is your

f Lacault's design.
Retails at

71111RVVERMER,
TUNING CONTROL

telIgNIX_RADIO CORPORATION
I 16-F East 25th Street New York City

address to A. B. C. Editor, RADIO WORLD,
1493 Broadway, New York City.

Henry Cykoski, 1608 Pinewood Ave., Toledo, 0.
Richard Herrmann, 403 West 40th St., N. Y. C.
Pvt. Frank Wetries, Co. A, Camp Halabird,

Baltimore, Md.
William Kleese, Jr., 155 West 15th St., N. Y. C.
Wilbur Whitaker, Chesilhurst, N. J.
A. Adamson, 54 Maujer St., Brooklyn, N. Y.
Chas. E. Hull, Box 1005, Clifton, Ariz.
Herman J. Bregman, 103 Lake .Ave., Mariners

Harbor, N. J.
D. J. Tabano, 11 Nicholson St., Lodi, N. J. ,

John W. Kingsbury, 634 Garfield Ave., Jersey
City, N. J.

Harry Carwood, 817 South 6th St., Camden,
N. J.

E. W. Froser, 16 Shawmutt Ave., Mansfield,
Mass.

A. Percy Burke, Fort Fairfield, Me.
Wm. B. Simpson, 445 Autumn Ave., Brooklyn,

N. Y.
Albert L. Fisk, Valley, Wash.
Henry Train, VallMr, Ill., Box 328.
Frank J. Jolly, Jr., Station "A," Ogdensburg,

N, Y.
Robert Ringwood, Woodbridge, N. J.
Emil Fricker, 79 33d St., Woodcliff, N. J.
Donald McBride, Jewell, Ohio.
F. W. McKenney, Box 3416, Boston, Mass.
N. E. Stock, Box 79, Haverhill, Mass.
Cornelius R. Goble, Prospect St., Allendale, N.

J., R. F. D. No. 1.

New Broadcasters
FOUR new class A stations hav,e been licensed

while two stations have transferred from Class
Cto A and one from class C to B. The new

stations, follow:
Call Stations Meters

KFIF-Benson Polytechnic School, Portland,
Ore. 248

WCK-Stix-Baer & Fuller, St. Louis, Mo 273
WJAD-Jackson's Radio Engr. Labs., Waco,

Tex. 353

NEW QUARTERS FOR AEOLIAN
THE Aeolian Company, which deserted Fifth

Avenue twelve years ago for its present home
in Forty-second Street opposite Bryant Park, New
York City, is to return to the avenue and will
occupy quarters in a building to be erected on
the northeast corner of Fifty-fourth Street and
Fifth Avenue.

This property,. formerly owned by William
Rockefeller, with its old brownstone mansion, was
recently acquired by Commodore Charles A.
Gould, one of the largest owners of Fifth Avenue
realty, in anticipation of the transaction closed
with the officials of the Aeolian Company. The
Aeolian Company gets the property on a straight
lease of sixty-three years. The exact terms were
not revealed, but an official of the company said
that more than $12,000,000 was involved.

A twelve -story building, with the necessary
set -backs, will be erected by Commodore Gould
for the leasing company. The company, a music
firm, handles radios, too.

PIANIST AT ST. PAUL TWIN STATION
IN a recent issue was published a photograph of

Miss Eleanor Freemantel, accompanist at
WcCO. This station, which was mentioned as
being in Milwaukee, Wis., is located in St. Paul -
Minneapolis, Minn.

RECENT BACK NUMBERS
of RADIO WORLD, 15 cent each, or any seven
for $1. Address Circulation Manager, RADIO
WORLD, 1493 Broadway, New York City.

A. B. C. Editor, RADIO WoRtn,
1493 Broadway, New York City.

Please enroll me as a member of
the American Broadcast Club.
Name
Address
City or Town
State

ACME POWR-BEE
Better Than "B" Battery

NO HUM NO NOISE
Reduces the cost of radio. At your dealer's or write.

THE ACME ENGINEERING CO.
Dept. 3 LOUISVILLE, KY.

Dealers write for big sales proposition.

1 -TUBE SUPERDYNE
A Circuit of Marvelous Quality-A
Set "Like e Dream Come True."

Complete constructional article on this DX
set in RADIO WORLD, issue of December
20. Send 15 cents for a copy.

HERCULES
AERIAL MAST

20 Ft. Mast $10
40 Ft. Mast $25
60 Ft. Mast $45

All steel construction, complete
with guy wires and masthead
Pulley. We pay the freight.
S. W. HULL & CO., Dept. El
2048 E. 79th St., Cleveland, 0.

Write for
literature

and
FREE

Blueprint

fr.-HOTEL
!EMPIRE)

.444"
NewYorks newest and most
beautifully furnished hotel

_accomodatin 1034fuests
Broadway at G3t5treet.

ti PR I VA TE

5250 14°71

ROOM WITH PRIVATE BATH -
3 5 0

ALL OUTSIDE ROOMS

HOW TO MAKE A VARIABLE GRID LEAK.
Send 15c for March 21 issue of RADIO WORLD.

Two -For -Price -of -One Subscription Blank
For NEW RADIO WORLD Subscribers Ordering NOW

Radio World has made arrangements
-To offer a year's subscription for
any one of the following publications

-with one year's subscription for RADIO WORLD
-RADIO NEWS or
-POPULAR RADIO or
-RADIO BROADCAST or
-WIRELESS AGE or

-RADIO DEALER or
-RADIO JOURNAL or
-RADIO (San Francisco) or
-BOYS' LIFE

This is the way to get two publications

-for the price of Met
-Send $6.00 today for RADIO WORLD
-for one year (regular price
-for SZ numbers)
-and select any one of the other
-eight publications for twelve months.

-Add $1.00 a year extra for
-Canadian or Foreign postage.
-Present RADIO WORLD subscribers
-can take advantage of this offer by
-extending subscriptions one year
-if they send renewals NOW.

RADIO WORLD'S SPECIAL TWO -FOR-PRICE -OF -ONE SUBSCRIPTION BLANK

RADIO WORLD, 1493 Broadway, New York City.
Enclosed find $6.00, for which send me RADIO WORLD for twelve months (52 numbers), beginning

and also without additional cost, Radiq News, or Popular Radio, or Radio Broadcast, or Wireless Age, or Radio Dealer, or Radio Journal, or $10.00

for two yearly subscriptions.

Indicate if renewal
Offer Good Until
May 1, 192.5

Name
Street Address
City and State
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RESULTS1
RESULTS EDITOR:

IBUILT 'White's D-Xellent 2 -tube set,
issue of Dec. 6. I used low -loss parts,

basket -weave coils, and dry -cell tubes

"EAGLE" ALL -METAL

RADIO TOWERS
Adluetable to Fit AnY TYPO et Roof

Get bettor reception with a good outside AeriaL Long
discern* seta, including ships at Sell use the best poesible
Aerial. Nagle Radio Towers are handsome and sturdy.
We ship on a money-baok guarantee. Ask your dealer
sr write us for literature.

J. R. Burrell Co., 356 Folsom PL. Milwaukee, Wig.
Dept. 13

The LARGEST RADIO STORES in AMERICA

Hookups/
all the latest and
bast 7ats'inour neon

RADIO CATALOG

N0 other audio Catalog in -
eludes such a complete

atteortment of the best and
latest Knock -Down Kite, Parts
and Accessories. You need
this book-Write for your
FREE copy today!

We Save You Money!
Our business is to buy up manu-
facturers' and government surplus
stocks, jobber and dealer bank-
rupt stocks-but only brand -now,
fully guaranteed, nationally ad-
vertised apparatus. Our catalogue
crammed with bargains.

CHICAGO

4' sToRts.
-

509 So. State St., CHICAGO, ILL., Dept. R.W.6

(WD11). With a variable gridleak it is
a wonder for DX. I added a stage of
push-pull audio and by using anywhere
from 50 to 90 volts on the plate of the
RF tube this hookup will perform as
efficiently as any 5 -tube Neutrodyne. I
used a Chelten Midget for the balancing
condenser, and it sure is there when it
comes to damping out the oscillations and
the code stations. It is no trick at all
on any night to get 1,500 miles on the
speaker. With a good aerial system even
greater distance can be had. Try it,
brother radio fans, and see if you don't
get 'em. Selectivity is very good. If the
set is built properly you can separate sta-
tions only 5 meters apart, as I have done.
I used the Univernier dials for the two
tuning condensers. Best wishes to RADIO
WORLD.

HAROLD W. REILEY,
3% North Post Street,

Spokane, Wash.
* * *

RESULTS EDITOR:

j CONSTRUCTED Feodor Ropatkin's
I 1 -Tube Reflex for the Novice, Feb-
ruary 21 issue, and have had excellent
results with it.

EMIR A. GAW,
5720 Keith Ave.,

Oakand, Cal.
* * *

RESULTS EDITOR:

I
HAVE built your 1925 Model DX

I wonder from issues of January 10, 17
and 31, as described by Herman Bernard,
and it works wonders. I receive KGO
Oakland, Cal., regularly on speaker. The
local stations come in with very good
volume on this 4 -tube set and with a very
clear tone. WGY, Schenectady, is about
the loudest station I get and comes in so
lot.,d that at night if there is anyone
asleep in the house I have to turn the
juice away down and some times I have
to get another station because of Schenec-
tady's tremendous volume.

I am using the Bruno condenser (No.
19) and an Arc Rad Tri-Tuner. I con-
structed my own RFT.

R. W. BERGSTEN,
2253 W. State St,.

Olean, N. Y.

Your SUCCESS in building the
PRESSLEY SUPER -HETERODYNE

depends on purchase of the correct parts, strict adherence to "hook-up"
specifications, and the availability of technical assistance, if necessary.

WHEN you buy a factory -made receiver you expect to obtain satisfactory
service free of charge should any defect develop.

IF YOU build your own Pressley receiver, buying the complete parts from
this company, and have trouble after having followed the specifications

implicitly, the services of this laboratory are available to you free of charge to
insure efficient operation of the set.

RADIO LABORATORY OF

ROSSITER, TYLER tk MaDONELL, Inc.
136 Liberty Street, New York, N. Y. Phone Rector 2538

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD

Please send me RADIO WORLD for
please find enclosed $

SUBSCRIPTION RATES:
Single Copy $ .15
Three Months 1.50
Six Months 3.00
One Year, 52 Issues 6.00
Add $1.00 a Year for Foreign
Postage; 50c for Canadian Post-
age.

1493 Broadway, New York City
months, for which

This book opens the
door to exuberant

health!
physical Culture

A
)

f:001>

111),(7010

Only

25c postpaid!
What you eat makes you what you are. It

determines your efficiency-your personal horse-
power. You can't generate energy and vitality if
you are stoking the human furnace with inferior
fuels any more than you can get steam from a
poor grade of coal.

What foods are good for you? What are bad?
Do you know? Most people do not. Here's your
chance to learn-your chance to acquire from the
new Physical Culture Health Food Directory in-
formation that will be of priceless value to you
all the days of your life.

The most helpful book on diet
and food selection ever written

This book was compiled by Milo Hastings,
director of the Physical Culture Health Food
Laboratory. Mr. Hastings is one of America's
best known authorities on food selection and diet.
He has been engaged in studying and populariz-
ing food science for more than twenty years.
His book contains practically all he has learned
in these years of intensive study and experimenta-
tion. It is undoubtedly the most understandable
and most practical book ever written on the use
of food science as a means of building health and
of preventing disease.

What to eat for vitality, growth,
energy, weight reduction

and constipation
The food rating tables in this directory are worth

many times the price of the book. These tables
rate all foods in popular use for their effect on
vitality, on growth, on energy, on weight reduc-
tion and on constipation. They enable you to
select for yourself the foods that will reduce you
if you are over -weight, the foods that will increase
your vitality and endurance, that will cure con-
stipation, etc. Helpful menus are also given for
specific health conditions.

A 151 -page book at the astound-
ing price of 25c

Ordinarily material of this nature would be built
up into an elaborate volume and sold for several
dollars a copy. We could, without a doubt, sell a
tremendous quantity of this work at a much
higher price, for the book with its 151 pages of
practical information is worth far more than we
are charging for it. But we felt that the book
was too vital to the welfare of the human race to
restrict its sale to the few thousands who might
be willing to pay a higher price.

Accordingly, we brought out a special edition
and made the price 25c, which just about repre-
sents cost to us, in order that the book might have
country -wide distribution.

Fill in the coupon below and send it to us with
25c in coin or stamps and a copy of the new
Health Food Directory will be mailed to you
at once.

Order your copy TODAY!

MACFADDEN PUBLICATIONS INC.,
York.

Enclosed
RW, 1926 Broadway, New

Enclosed please find 25 cents (in any form) for
which send me a copy of your new Health Food
Directory which shows me the way to health
through proper food selection.

NAME

ADDRESS

CITY STATE
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Rofpatkin on Condensers
(Continued from page 4)

such knowledge is necessary. If fre-
quency were popularized, or at least given

JOFFE-GOLBERT CO.

Distributors of

1

Gilfidlan Neutrodyne
Somerset Receivers
Marwol Sets
Amplion Speaker
Radio Furniture
Radio Accessories

33 WEST 60TH STREET NEW YORK

EUREKA
DIAL POINTER
10, Each-Nickel Finish
Dealers Display Card,

$3.25 Net
Obtain at your dealer's
or sample mailed upon

receipt of Stamps.
C. W. BUTTS, INC.

42 Hedden Place.
East Orange. N. J.

Lt31 BRASS BRACKETT
LOWEST -PRICES

BIGGEST DISCOUNT FOP
JOBBERS AND mFORS.

PAULWAVIZO ,

V nOWIT5laEsisgg('''7
,oms.iov, 9 m .57 .5.

Sterling Five
Highest quality five tube

' tuned radio frequency set insolid mahogany cabinet.
List Price,

$60.00
Write for free Leg Book.

Gibson -Sears Radio Corp.
48 W. Broadway, New York

Famous for Quality and Service
Amplitron Tubes
Bonded to Give Service $4.
List Price

Send in your old and burnt out Tubes-
We will send you new AMPLITRON-
any model-at $2.50
Dealers and Jobbers --Write for Discounts.
Pennant Radio Laboratories
Dept. RW., 23 Central Ave.. Newark, N. J.

RADIO CATALOG FREE
Doscribes fay the complete line of radio frequent-, ten.,

regenerative mu (limmed under Armstrong U 3. Patent
No. 1.113,140) sod parts
Write for Catalog Today

THE CROSLEY RADIO CORPORATION
POWEI, CROSLEY Jr., Prealdent

4403 Sassafras Street Cincinnati, Ohio
to-ati.-ard"

For Battery, Antenna and Ground I eads-

Jones
MULTI -PLUG

THE STANDARD SET CONNECTOR

HOWARD B. JONES
618 S. CANAL STREET CHICAGO

THE MODEL 1-A 1925 PORTABLE, by
Herbert E. Hayden, a 2 -Tube DX Set of
Wonderful Volume and Tone, fully de-
scribed in RADIO WORLD, issues of
March 28, April 4 and 11. Send 45 cents,
get all three of these important issues.
This set is the successor to Hayden's
famous DX Dandy. RADIO WORLD,
1493 Broadway, New York City.

Why the Lower End of
Condenser Dial Is

Crowded
Wavelength Frequency Dial

200 Meters -:=1499 kcy.= 0
250 Meters=1199 kcy.= 5
50 M. diff.= 300 kcy.=- 5

Wavelength Frequency Dial

450 Meters= 666 kcy.--=50
500 Meters= 599 kcy.=70
50 M. diff.= 67 kcy.=20

This serves tq illustrate how five
degrees of the dial of a mere capac-
ity variation condenser separate
stations 50 meters apart on the low
waves, while 20 degrees represent
the same difference in wavelength
at the upper end of the dial.-

If 5 degrees repres'ent a difference
of 50 meters at the lower extreme,
the average is 10 meters to one de-
gree. At the upper end the average
is 21/2" meters per degree. This illus-
tration is theoretical, yet accentuates
the idea of an existing handicap of
4 to 1 (10 to 2%).

at equal showing with wavelength design-
ations, if wherever the one is used the
other is employed also, frequency refer-
ence would gradually become more popu-
lar. It is much more scientific. It is just
as easy to act upon any numerical differ-
ences, no matter what the numbers are,
although on the frequency plan it is true
that larger numbers must be employed.
Nevertheless if the kilocycle (1,000 cycles)
were used as the basis, this would suffice,
an deven subdivisions of a kilocycle might
be ignored with safety.

Radio Aids Sale
of Pianos

THE popularity of the radio is helping,
rather than unfavorably affecting,

the piano business, according to George
C. ibster, president of the American
Piano Company. In a statement issued to
stockholders, Mr. Foster says, in part :

"The question as to the effect of radio
on the piano business is frequently asked.
We believe it to be decidedly helpful. It
is increasing the knowledge, and appreci-
ation of music and is awakening an in-
terest in many to whom it has hitherto
been a matter of indifference. It is in-
creasing the desire to hear better music,
especially in the home. The enjoyment
that the radio brings has unquestionably
pointed a way to even greater enjoyment
through the actual possession of a means
of making music, which leads directly to
the thought of a piano."

$59.00

5 -Tube Tuned Radio Frequency Set
Liberal Discount Allowed

THOUSANDS OF SATISFIED OWNERS
AMEREX ELECTRIC CORP.

232-E GREENWICH STREET NEW YORK
Write for Circular It

GEM TUBE
A Guaranteed Radio Tube
Within Reach of All
Every tube guaranteed. A tube
for a dollar of $3 value. A
trial order will convince you as
it has thousands of others.
Send your orders at once.
Orders sent C.O.D. parcel post.

Type..201A
Type..200
Type, 199
Type.. I99A

$ 00
LEACH

Dealers, Write for Discounts

GEM TUBE CO.
Dept. W, 200 Broadway

New York City

SOLVED!
-THE "B" BATTERY PROBLEM
Throw away your "B" Bubteries and install a
Kellogg Trans -II -Former. It gives you "B" Bat-
tery current direct from your electric light socket
at the trifling cost of one -fifth of a cent per hour.
Gives better reception-no interferences. Write
for details.

Kellogg Switchboard & Supply Co.
Trans- B- Former

1066 West Adams Street Chicago,

NEUTRODYNE KIT $19.75
Complete kit of licensed Neutrodyne parts including
panel, tube sockets, rheostats. jack, fixed condensers
and grid leak. Neutroformers complete with variable
condensers and neutrodons. Every part included even
to screws and wire. Easy read plans.
Send No Money Order by Postcard

Pay the Postman
RADIO SURPLUS STORES

HELENA MONTANA

THE ASTON CARD INDEX
RECORD YOUR RADIO STATIONS

Copyright
1924 by
S. T. Aston
& Son

Telephone
Franklin
2159

$3.00
Complete
Postpaid

100 Cards, Mahogany Finish or Oak Cabinet, and
Index Dividers. A Useful Accessory to Any Set.
Glee Name of Set and Sketch of Dial Arrangement.
Postpaid on Receipt of Cash or Money Order.

Dealers Write for Terms.

S. T. ASTON & SON
Ild WORTH STREET NEW YORK CITY

Tested and approved by Radio World

"TRI-TUNER ,,
Build Your Own Set!
Use Arc Rad Products.

A Three -Circuit Coil, all
Litz wound on natural
bakelite.
SENT
POSTPAID $3.00
Panel shield and hook-
ups included. Fahne-
stock clips used_

Eliminate Soldering

ARC RAD PRODUCTS
48 South 7th Street Newark, N. J.

EVERY PRODUCT GUARANTEED

RADIO MAILING LISTS
15870 Radio Dealers Per M $7.50

970 Radio Dealers in Mexico _Per List 10.001808 Radio Mfrs. Per List 15.00
2324 Radio Jobbers Per List 20.001125 Radio Jobbers, rated $5,000 and,

up Per List 15.00
714 Radio Jobbers, rated $50,000 and

up Per List 10.00
597 Radio Mfrs. making complete sots.. 5.00128 Radio Battery Mfrs. 2.50125 Radio Cabinet Mfrs. 2.50

60 Crystal mounters for Wireless appa-
ratus 2.50

25000 Radio Amateurs Per M 7.50
625 Phonograph and Music Radio Dealers 5.007400 Radio owners Per M 7.50Guaranteed 98% eorrect. Ask for Price List andall other lists.

A. F. Williams, Mgr., List Dept.
Established 1880

166 W. Adams St. Chicago, Ill.
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WINNER'S CIRCUIT'
(Concluded from page 3)

Now turn antenna Nariometer to right,
\just before the tube reaches the point of
oscillation. Great care should be ex-
ercised in tuning this receiver.

Among the DX stations received almost

Radio Batteries
-they last longer

Clear -O -Dyne
Four and Five Tube Sets

No set of an equal number of tubes will do
more, yet the price is very moderate.

The Cleartone Radio Co.
466 East McMillan St.
CINCINNATI, OHIO

Mailing Lists
Will belp you increase sales
Send for PILES cneethe eying'etestaand=son ele-ned names

rgnibl, tate, Mersliretruntss-
Professions, Business Firms.

99%a=721 each

RADIO SALE
11-17-23 Plate "Diamond" Low -Loss Con-

densers, 2 for $3.98
Harkness Reflex Coils, 2 sets far 3.49
"Lavite" Resistances. 2 for .98
W -B Automatic Phone Plugs. 3 for .98
Air -Way Bakelite Couplers, 2 for .98
50 Volt Meters, 2 for 1.29

Horne Verni-Timers, 2 for 1.00
Nolte R.F. Low -Loss Coils, 2 sets for 3.98
Nolte Low -Loss Wave Traps. 2 for .98
Chapin Audio Transformers, 3 to I or 6 to I,

2 for 3.98
Thordarson Audio Transformers, 2 to I, each 2.98
Thordarson Audio Transformers, 31/4 to I, each 2.75
Thordarson Audio Transformers, 6 to 1, each 3.25
Ultradyne A and B Transformers, each 2.78

(Sold only in sets of I -A and 3 -Bs)
Shermatran Audio Transformers, each 3.78
Amertvans-both types-each 4.90
These bargains are only sold in lots as specified.
Shipped anywhere C.O.D. PLUS postage.

Federal Radio Products Co.
712 BROADWAY SCH EN ECTAD Y, N. Y.

FIG. 2, the panel layout, using 3%" hard rubber dials and a 20 -ohm rheostat, with vernier attachment,
to control the filament temperature of the detector tube.

nightly in New York City are WGY,
KDKA, KYW, WGN, WCBD, WKAQ,
WTAM.

Parts to Use
Two variometers (Amrad).
One rheostat (20 -ohm vernier).
One porcelain base socket.
Bell wire for internal set wiring.
One 7x10" panel.
One 7x10" cabinet.
One 6x9" baseboard.
One UV 201A tube.
One .0005 mica (Dubilier) condenser.
One .00025 mica (Dubilier) condenser.
Two 31/z" or 4" hard rubber dials.
One anti -capacity single circuit jack.
Two feet of Litz wire for flexible leads.
One pair of phones.
One hundred feet of antenna wire (No.

14 hand drawn copper).
Two insulators.
Fifty feet of lead-in wire (No. 14 rubber

covered type).
Ground clamp.
One 80 -ampere storage battery.
One 45 -volt B battery.
One 22% -volt B battery.
One set of binding posts.

FAHNESTOCK CLIPS
"Popular Wherever"Popular Radio Is Used"

14 Sizes in Beautiful Display Case
Dealers write for big money-

making proposition.

FAHNESTOCK ELECTRIC CO.
Long Island City, L. I.

BELLTONE
RADIO TUBES

201A 95c
12-199-$1.50

199 With Standard Base
With Money -Back Guarantee
Mall Orders Promptly Filled

Manhattan Lamp Works
Room 411, 324 West 42nd Street, New York City

RADIO WORLD'S QUICK -ACTION CLASSIFIED ADS.

AGENTS-Write for free samples. Sell Madi-
son "Better -Made" Shirts for large Manufacturer;
direct to wearer. No capital or experience re-
quired. Many earn $100 weekly and bonus. Madi-
son Mfrs., 501 Broadway, New York.

5 -TUBE TUNED radio frequency receivers
$35.00, less accessories. 15% to 25% discount on
standard sets and parts. J. W. Landon, 113
Scoville Way, N. S. Pittsburgh, Penn.

BIG SALE of vernier dials-Apex, $1.80; Ultra,
$2.20; Accuratune, $2.95. Order now before you
forget. J. Kuhnke, Longton, Kans.

A $5 HOME-MADE LOUDSPEAKER, by
Herbert E. Hayden, In Feb. 7 and March 4 issues.
Send 30c for both copies. RADIO WORLD, 1493
Broadway.

HOW TO MAKE A VARIABLE GRID LEAK.
Send 15c for March 21 issue of RADIO WORLD.

ONE STAGE OF TRANSFORMER AF, two of
resistance Al'. Send 15c for April 11 issue of
RADIO WORLD.

A 3 -TUBE REFLEX FOR THE NOVICE, by
Feodor Rofpatkin. Schematic and picture dia-
grams, panel and assembly. Send 15c for March
28 issue of RADIO WORLD.

HOW TO MAKE IDEAL COILS, for tuning
with .0005 and .001 mfd. condensers. Described by
J. E. Anderson in March 7 and 14 and April 11
issues. Send 45c for all three. RADIO WORLD,
1493 Broadway, New York City.

2650 MILES DISTANCE with one tube. We
send complete understandable instructions with
panel layout, picture diagrams, etc., for 25c. Or
BIG BOOKLET FREE. VESCO RADIO CO.,
Box 117-RW Oakland, California.

WANT TO MAKE MONEY? Of course you
dol Fast selling new invention; write quick for
territory. Have own business. Konkle, 192
Market St., Newark, N. J.

LIST OF STATIONS
Complete, Accurate, Official

Get this roster of American broadcasters, com
piled in alphabetical order of call letters. Send 15c
for April 4 issue, the great Third Anniversary
Number, to Circulation Manager, RADIO WORLD,
1493 Broadway, New York City.

RADIO WORLD'S QUICK -ACTION CLASSI-
FIED ADS brings results; 10c a word; minimum
$1. RADIO WORLD, 1493 Broadway, New York
City.

HOW TO MAKE A STORAGE B BATTERY
described by Herbert E. Hayden in March 7 issue.
Copy, 15c. RADIO WORLD, 1493 Broadway, New
York City.

LEARN CODE in one hour. Method now $1.50
postpaid. H. Anderson, Box 593, Great Falls,
Mont.

DINING AND SLEEPING CAR CONDUCTORS
(White) Exp. unnecessary. We train you. Send
for book of Rules and application. Supt. Railway
Exchange, Sta. C, Los Angeles.

A SURVEY OF 1 -TUBE DX SETS, by Lieut.
Peter V. O'Rourke. Seven circuit diagrams. Great
material for DX fans. Send 15c for April 11
issue. RADIO WORLD, 1493 Broadway, New
York City.

THE DIAMOND OF THE AIR, by Herman
Bernard, a 4 -tube DX loop 'set of tremendous
range and power. Three controls. Not reflexed...
Send 45c, get April 4, 11 and 18 issues. RADIO
WORLD, 1493 Broadway, New York City.

LOUDSPEAKER ON TWO TUBES accom-
plished by the Bluebird Reflex, described by
Lieut. Peter V. O'Rourke in the Feb. 7 issue of
RADIO WORLD. Picture diagram, also schema-
tic diagram, panel and assembly plans. An in-
expensive set to make and operate. One stage
of tuned RF, crystal detector, one reflexed
audio stage and one free audio stage. Selectiveand good for DX. Send 15c for a copy or start
your subscrii)tion with the February 7 issue.
RADIO WORLD, 1493 Broadway, New York

COMPLETE LIST OF U. S. BROADCASTING
STATIONS appeared in RADIO WORLD dated
April 4, 1925. 15c per copy, or start your sub-
scription with that number. RADIO WORLD,
1093 Broadway, N. Y. C.

NEW FEDERAL No. 59 Radio Receiver for
sCale, $65.00. J. W. P. Smithwi,k, La Grange, N.

EARN _$5-$10 WEEKLY, addressing, mailingcirculars. Send stamped envelope for particulars.
Palace Mail Co., Toledo, Ohio.



RADIO WORLD

01111111111/1/0,

cltion.otrole%' means
One Control

SIMPLICITY of control and operation is a
quality easily claimed but hard to achieve.

While recognizing that a certain portion of
Radio purchasers want complication-want a.
series of delicate adjustments that make recep-
tion a thing of individual skill-want to spend
hours" fishing" for stations-Sleeper engineers
believe that a far greater number want to be
able to log all stations on a single dial-tuning
so simple that a blind man caii; get the same
results as an expert.
The Sleeper Monotrol is built for this latter
class. It has but one Tuning Dial calibrated

SLEEPER RADIO CORPORATION,

Licensed under Grimes
Inverse DuplexPatents
No. 1,517,057-8 and
Hogan Patent No.
1,014,002.

"They copied all they could follow,
But they couldn't copy my mind.
And I left 'ens sweating and stealing
A year and a half behind."

-KIPLING

in wave lengths as well as the usual numbers.

All that is necessary to tune in with a Sleeper
is-look up the wave length of a station-turn
the one dial to that wave length-sharpen
the tone with the Resonator-and that's all.

Sleeper Monotrols are best sold through dem-
onstration. Any Sleeper dealer is glad to
demonstrate a Sleeper your way.

Time payments if you prefer. A free copy of
the interesting book-"How to Choose a
Radio Set"-is yours upon request.

442 Washington Ave., Long Island City, N. Y.

MO,NQTROL
Its Compact

,e)The SleeperMon.
otrol without ac.
cessories is priced
at $130.


