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L (International Newsreel)
CLASSIC DANCERS have followed the fox-

trotters in utilizing broadcast music. These graceful damsels, who are learning the fine points of their
lication and Forgl with an Oriental atmosphere. A Super-Heterodyne affords opportunity for

art at a fashionable studio, are portraying S

picking up any station in the United States broadcasting classical dance music at the moment. The schoo! consults RADIO WORLD’S list of advance
programs as its authority.

NEUTRAD CIRCUIT'S GREAT FEAT
A THREE-TUBE TRANSCONTINENTAL REFLEX
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CROSLEY TRIRDYN

$65.00

Approved by Over 200 Experts
New Crosley Engineering Achievement

A three tube set with five tube efficiency—the
greatest selectivity with the minimum effort—
positive calibration to any wave length be-
tween 200 and 600 meters. These are only a
few of the many advantages offered in the re-
markable new Crosley Trirdyn Radio Receiver.

It was only after a year of constant experimenting
that our engineering department perfected this ex-
ceptional receiver. Thorough tests proved to us that
it would outperform any receiver ever hefore pro-
duced. But we were not satisfied with our own
opinion. So we shipped out 200 of these sets to
experts in every part of the United States. Their
criticisms are one and the same—*“tried out vour new
Trirdyn Receiver Saturday night and logged 13 sta-
tions, among them Cuba, New York® and Omaha,
between 9 and 10 o’clock. The set was very selective.
During the time this test was on local station KSD
was operating and we went through them without
any difficulty or interference whatever. The range of
the local station was not more than three points
variation in the dial setting.”

“Tried one of these sets out and obtained wonderful
results. Were able to log all stations which we heard
very successfully. This set should go over big. The
set has wonderful volume and is selective”’—etc.

All Crosley regenerative sets are
licensed under Armstrong U. S.

-EROSLEY

This new Crosley triumph is called the Trirdyn be-
cause of its original combination of three “R’s”—
Radio frequency amplification, Regeneration and
Reflex. The first tube incorporates non-oscillating,
non-radiating tuned radio frequency amplification;
the second tube, a regenerative detector reflexed back
on the first tube for one stage of audio frequency
amplification. Then it has a third tube which acts as
a straight audio frequency amplifier. It uses the ultra
selective asperiodic antenna circuit and external
selector coil, which adds to its wonderful selectivity.

The Crosley Trirdyn in range. volume and selectivity
is the equal of any five tube recciver on the market.
Greater volume will, of coure. he ohtained through
the use of storage battery tubes, but it will function
well in any type and can be used with either indoor
or outdoor antenna.

The opinions of many experts have convinced us that
the Trirdyn is the best receiver ever offered the public
regardless of price.

Practically every radio dealer can furnish vou Crosley
Radio Sets, including not only the Trirdyn, but the
Model 51, a two tube set for only $18.00; the Model
V, a single tube receiver, at $16.00; the Model VI at
$24.00; the Super VI at $29.00: the Model X-J at
$55.00 and the Super X-J at $65.00.

Crosley builds more radio receiving
sets than any other manufacturer

Better-Cost Less
Radio Products

See this new wonder at your dealers!

THE CROSLEY RADIO CORPORATION

POWEL CROSLEY, JR. President
Formerly The Precision Equipment Company and Crosley Manufacturing Company

5401 ALFRED STREET

Patent No. 1,113,149, in the world.

CINCINNATI, OHIO
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Resistance and Impedance-Coupled AF

By Thomas W. Benson

4. M. I. R, E.

coupled circuit for audio frequency amplification.

As shown, a high impedance is connected in the
plate circuit with a fixed condenser between the plate
end of the impedance and the grid of the next tube.
This impedance should be at least twice that of the
plate filament impedance of the tube to minimize dis-
tortion, P

The theory of the operation of this circuit is similar
to the phenomena encountered in the use of tuned
plate radio frequency amplifiers. Any variation in the
resistance of the tube, due to fluctuations of the grid
potential, will result in variations in the drop of
potential across the impedance which will be impressed
upon the grid of the second tube and will be again
amplified. So much for the theory. The practical ap-
plication of this method is interesting.

Authorities all agree that this method is less effi-
cient than step-up transformer coupling. It may not
give as loud signals as transformer-coupling, but it
gives less distortion. Essentially it is a one-to-one
transformer and if the impedance is high enough, will
not have a sharp resonance peak and will, therefore,
amplify with equal efficiency currents at all frequencies
within the range of audibility.

It is a simple matter indeed to try this form of
coupling. Should you have a transformer coupled unit
at hand simply disconnect the secondary of the trans-
formers completely and run a wire from the plate ter-
minal of the transformer to a fixed condenser having
a capacity of .006 or better, run it also from the other
terminal of the condenser to the grid of the next tube.
This connection is shown in Fig. 2 where it will also
be noted a high resistance grid leak is connected to
the grid of the amplifier tube. This prevents the tube
from blocking due to accumulation of negative charges

IN Fig. 1 herewith is shown a standard impedance-

on the grid. With some tubes a 2-megohm leak will
keep it clear without draining excessive energy, but
the higher leak is advised.

impedances for the construction of an impedance-
coupled amplifier. Just connect them up as shown in
Fig. 1. It is not necessary to remove the primary
winding, but make sure the secondary winding is not
open, by connecting a phone and battery in series with
it to test for an apen circuit. The coils should be
mounted at right angles and the grid leads be kept
as short as possible to obtain best results. A little
experimenting with condenser capacities in the grid
leads will sometimes improve the operation of the set.

Now let us consider resistance coupling.

Here again authorities agree that this form of coup-
ling, although free from distortion, is the least effi-
cient of the three forms and that a resistance of 10,000
to 100,000 ohms, preferably the higher, gives best re-
sults. My experience with this form of amplifier in-
dicates they are wrong on the value of the resistance
and I am almost convinced it is as good as transformer
coupling.

The circuit is identical to impedance coupling. As
a matter of fact the resistance unit is simply a high
impedance, but it has the disadvantage of limiting the
plate current, whereas the inductive impedance has
a lower direct current resistance and permits a higher
voltage to be applied to the plate with a given B
battery voltage.

The circuit is shown in Fig. 3. The resistances I
have used are regular 2-megohm leaks. The grid leaks
are also 2 megohms. The grid condensers may be from
002 upwards, and simply function to keep the positive
B off the grid of the tube and to pass the audio fre-
quency currents to the grid.

This form of coupling is extremely cheap and permits
of the shortest leads possible, as shown in Fig. 4, where
the arrangement of leaks and condenser as used by the
writer is outlined. The tubes are mounted on a shelf,

(Concluded on next page)
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How to Omit Transformer’s Secondary
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THIS SHOWS how the ordinary step-up transformer can be used in circuit shown in Fig. 1.

(Concluded from preceding page)
screws go through the terminals of the socket, through
the shelf and condenser below and into the terminal
of the grid leak mounts. The one screw serves to hold
the socket in place, mount, and make connections to
condenser and grid leaks. Shorter leads are thus im-
possible.

The writer originally built a two-stage amplifier with
resistance coupling in the first stage and a high ratio
transformer coupling in the second. As an experiment,
the transformer was cut out and resistance coupling
put in. If there was any drop in volume it was not
noticed. On the strength of this test a five-tube set
was built, using the anti-regenerative principle of radio
frequency amplification with resistance coupling on the
audio end and its volume is perfectly satisfactory and,
above all, clear and distortionless.

The regulation 90 volts are used with all of them.
Of course adding another B battery would increase
the volume, but why bother? It is as loud as could
be desired and one set using four tubes.

Input 3R
npu. / ]

Fig.3.
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FIG. 3 shows resistance coupled audio-frequency amplification. Fig. 4 shows
layout of parts in the same circuit.

Canada Big Buyer

HERE were 184,965 pounds of radio apparatus ex-

ported during January, valued at $331,849, accord-
ing to figures just made public by the Department
of Commerce. Of this amount by far the largest went
to Canada, with a value of $160,282.

Bishop Lauds Church
Radio Station

ISHOP THOMAS NICHOLSON of the Methodist

Episcopal Church, with headquarters in Chicago,
issued a statement urging the establishing of church
radio stations. Bishop Nicholson says that radio has
unbounded possibilities for good. He maintains the
radio will not keep people away from church, as is
sometimes said, but “will enable thousands to hear
religious messages who could never otherwise hear
them.” Continuing, the Bishop says:

“Radio would even be a money saver, although I am
not advocating its establishment for that purpose; it
would be cheaper for persons living in inaccessible
sections to own receiving instruments than to pay
home missionaries to hunt them out.

“I favor the radio, not for denominational propa-
ganda, but for broadcasting messages helpful to all who
may listen in.”

_BY NAHAN FRANKO

Renowned New York Orchestra Leader

Modern Music Misses the Happy Medium

IN music today it is a case of too much jazz or too
much symphony. Radio audiences know this.
There is nothing in between. There are hundreds of
wonderful compositions that are never heard any more.
Not that jazz or symphony is not all right but there
should be a happy medium. I have such confidence in
the real good taste of our public that if it came to a
test, I am sure the legitimate music would win out
over jazz.

All music is good, but it depends how it is played.
It loses its beauty when jazzed and ceases to be elevat-
ing. You can jazz anything, even “Chopin’s Funeral
March,” but they lose all aspects of art and it be-
comes a sacrilege.

Pig May Sign Off

HE impresario of station KFNF, Shenandoah,

Iowa, is striving to educate Penelope, a pig, the
station’s mascot, so that she will be able to give a
flourishing signing-off call as a characteristic feature
of the station. WLAG, Minneapolis, has a rooster
that sometimes crows at the end of the program.
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By Byrt Caldwell
ONE of the most efficient of the present-day cir-

cuits is the reflex. There are several reasons

for the high efficiency of the reflex, chief of
which, of course, is that one or more tubes of each set
is used twice. Then, too, the tubes are used only as
amplifiers. A tube will not act most efficiently as a
detector and amplifier at the same time.

The fact that a crystal rectifier is used is the reason
for the wonderful quality of music that is given by this
receiver. This kind of reflex does not radiate.

The diagram above the lay-out of the panel, which
is size 7” x 18”. In preparing the panel it is a good
idea to cut a piece of paper to the size of the panel, and
then mark all of the points on the paper. Use this as
a template in marking the panel.

After the panel is made and fastened to the base,
place the apparatus as follows: The variocoupler,
which may be any one of the standard couplers on the
market, is placed at the extreme left of the panel
Next to this on the right is the .0005 tuning condenser,
and to the right of this is the .0003 condenser. The
tube sockets are next put in place. The first is placed
between the two variable condensers. The second is
placed to the right of the .0003 condenser, and the last
is placed between the two bezels. (The bezels are
only used for the sake of a neat-appearing panel.)

The two radio frequency transformers are next
placed so that the P on the transformer is next to the
plate connection of the sockets of their respective
tubes. These may be of any good make on the mar-
ket. Now place the two audio transformers at right
angles to each other, and so that the leads to the grids
of the second and third tubes may be as short as pos-
sible. The crystal should preferably be of the fixed
type. Connect it between the secondary of the second
transformer and the primary of the first audio trans-
former. The by-pass condensers are fixed, with mica
dielectric. A rheostat is used only on the last tube.
A single circuit is used for the phones.

A nordinary regenerative set will often work if the
connections are carlessly made, but a reflex set must
be wired with heavy wire (bus wire) and all connec-
tions must be soldered. In making the connections,
think them out before you put the wires in place, so
that you can get the shortest conneétion possible, with-
out running two wires parallel for any considerable
distance. If a flux is used, use plain rosin, and not
muriatic acid, nor any of the soldering paste.

The three-tube reflex is equal to receivers using five
and six tubes. It is an ideal receiver for the person
for whom it is impossible to erect an outdoor antenna.
Under good conditions ,and with an indoor loop, sta-
tions up to a thousand miles can be heard on the loud
speaker. With an outdoor antenna, transcontinental
loud speaker reception is possible.
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FIG. 1. Wiring diagram of three-tube reflex circuit uslng a fixed erystal

as the rectifier. In this circuit Caldwell does not use a tube for both

detection and amplification because tubes work best when only detecting
or amplifylng.

-A Transéontinental RefleX

MRS. TERESA SIMPSON, ninety-three-year-old radio fan, of Monroe City,
Mo., celebrates her birthday by listening in with her great granddaughter
to musical programs broadcast by distant stations. Mrs, Simpson taught
the little girl bow to tune in, so now she brings in the DX. Grandma
frowns but the girl is happy as they listen to a bedtime story.

India Takes to Radio

C ATALOGS and price lists for American receiving

sets and parts for amateur assembling are wanted
by radio enthusiasts in India. Firms interested are
requested to send such literature to the American Trade
Commissioner, James E. Miller, Esq., Room 29, Gros-
vernor House, 21 Old Court House Street, Calcutta,
India, who will be glad to make it available to those
interested.

British Interest in
Radio Increasing

FNTHUSIASM for radio telephony continues to
~» grow throughout Great Britain, according to Act-
ing Commercial Attache Hugh A. Butler. Up to March
1, 1924, over 600,000 licenses for receiving sets had
been issued

£005 Condenser| 0003 Conclenser r |
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FIG. 2. Panel layout giving exact drilling dimensions and location of dials.
The overall size of the panel is 7 x 18 inches. A template made from this
drawing will facilitate drilling holes for the transcontinental reflex.
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Adventures with the Neutrad Unit

By

Walt S. Thompson ' -

UE to the interest
manifested in the
Neutrad Unit de-

scribed by the writer in
the April 12, 1924, issue o
of Rabpro Wortp, further
details concerning its con-
struction and operation
are given.

One of the Neutrad - — -
Units constructed by the e
writer is shown in Fig. 1
and Fig. 2 in which each
piece of apparatus is 3

A
To
» Detector
To R Geeenne-
3 3 =
7 L L,
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L,
To R cunenenn.

G —

given a designating let-
ter corresponding to the
letters in the following
list of necessary mate-
rials and in the circuit
I diagrams:

L L,

R
L,L—Primary and secondary
windings of the special
honeycomb wound coupler.
C—14 plate variable air con-
denser (vernier).
L,—Special honeycomb wound ¢

coil.
C,—Neutralizing condenser.
S—Tube socket.
V—Vacuum tube.
E—Front panel, 7" x 5%".
F—Binding post panel.
G—Flexible flat cord.
H—Hardwood base, 7" x 53"
R,—Rheostat.
Binding posts, wire, etc.

Although the coupler may be wound on bakelite tubes
as described in the April 12 issue of Rabpio WorLp, it
will pay the builder to take the extra trouble to wind
this coil honeycomb style as illustrated by Fig. 3. The
first requisite is a round, wooden winding form I, about
2” in diameter and 6” long. Near the end of this
winding form mark off the circumference into ninetcen
equal parts and drive a nail into the form at each of
these division marks, This will make a row of nineteen
nails equally spaced. Drive another row of nineteen
nails about one-half inch from the first row as shown
by Fig. 3. Number these nails from 1 to 19. The wind-
ings should all be of No. 22 D.C.C. wire. Start winding
by fixing one end of the wire to a brad driven into the
end of the wooden form. Then bring the spool end
of the wire between nails 19 and 1 over to the left hand
row of nails, then winding around the form go outside
of nails 1 and 2 on the left hand row across to the
right hand row and outside of nails 6 and 7, back to
the left hand row and outside of nails 11 and 12, across
to the right hand row and outside of nails 16 and 17,
back to the left hand row and outside of nails 2 and 3,
etc. Continue winding in this manner until ten turns
have been completed for the primary winding L,. Leave
a three-inch loop for connecting the primary and start
winding the secondary directly over the primary in the
same manner. This winding should consist of seventy
turns, being different from that required when using
bakelite tubes, due to the smaller diameter of the coils.

When the windings have been completed, they

FIG.4(Above)

in which the primary L, is tuned by means of a series candenser,
the Neutrad Unit to 8 receiving set which has an untuned primary, circuit L,.
or twenty turn windirg added to the tuning coll L2,
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THE PANEL LAYOUT of the neutrad unit, front angle, is shown in Fig. 4 Fig. 5 details a method
for cunnecting the unit to a coupled circuit receiving set in which Ly is the primary of the receiving set
In Fig, 6 the diagram is given for a method for connecting the unit to a coupled circuit receiving set

Fig. 7 shows a method for connecting
L, may also be a fifteen

should be given a coat of white shellac such as can
be purchased at any radio shop. A good shellac for
this purpose can be made by dissolving some old cel-
luloid in a 50-50 mixture of wood alcohol and banana
oil. After the shellac has thoroughly dried, remove
the nails and gently slide the coupler from the winding
form, taking care not to disturb the wires. One meth-
od of mounting this coil is shown in Fig. 2, although
an ingenious fan can probably find other ways just
as satisfactory.

The plate circuit L, may be wound in the same
manner and should have from fifty to seventy-five
turns.

The front panel layout is given in Fig. 4, the dimen-
sions corresponding to the commercial apparatus
selected by the writer. If other apparatus is to be
used, the mounting holes will, of course, be differently
located although the pane size will remain the same.

The flexible cord G was made as previously described,
using the two wires from a length of lamp cord and
a yard or so of friction tape. The other apparatus
can be purchased at any radio shop.

The tube to be used will depend upon the builder’s
choice, either the UV199 or the UV201A being satis-
factory. If separate A and B batteries are to be used,
the 199 will, of course, save in upkeep expenses, but
if the A and B batteries of the set are to be used, the
tube selected should be the same as the amplifier tubes
in the set. In the previous article on the Neutrad

(Concluded on next page)
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Windings for Neutrad Explained

(Concluded from preceding page)
Unit, referred to in my introductory remarks, two
methods of attaching the unit to a receiving set were
illustrated. Figs, 5, 6 and 7 show three more m(_ethods
by which the unit may be added to a commercial re-
ceiver. L

[f the receiving set is of the coupled circuit type
in which the primary is tuned by means of a tap switch
and contains no series condenser, the Neutrad Unit
may be connected directly to the antenna and ground
binding posts of the set as illustrated by Fig. 5. In
this case the plate circuit honeycomb coil will not be
needed, the primary of the receiving set answering the
same purpose. _

Before making this connection and that illustrated
in Fig. 6, an inspection of the set should be made to
insure that the ground binding post is not connected
to the filament batteries. If such a connection exists
it should be broken as it would short circuit the B bat-
tery when the unit is connected. ) _

If the primary of a coupled circuit receiver contains
a series condenser, it may be short circuited as il-
lustrated in Fig. 6 and then the Neutrad may again be
connected to the antenna and ground binding posts.
The correct position for the tap switch in either con-
nection should be found by experiment after the unit
has been put in operation.

If the receiver has an untuned primary circuit coupled
to a secondary, this winding may be used as the plate
coil of the Neutrad Unit by connecting it as illustrated
in Fig. 7. In this connection the ground binding post
should also be disconnected from the filament battery.

In any receiver which has a tuned grid circuit, a.
plate circuit winding for the Neutrad Unit may be
wound directly over the receiver tuning coil and con-
nected to the unit as illustrated in Fig. 7. This wind-
ing, L,, should have about fifteen or twenty turns de-
pending upon how near it can be placed to the grid
circuit coil, L,. By winding these few turns around
the receiver tuning coil, the winding of a special plate
circuit coil for the Neutrad Unit and the construction
of a flexible cable may be eliminated.

Construct a calibration curve for Figs 1. and 2
of the unit. A chart of this kind is a very convenient
method of logging various stations, for after a few
points have been located the curve may be drawn and
from the curve the condenser setting for any station
may be found if its wave length is known.

“To plot such a curve, a sheet of graph or cross sec-
tion paper should be procured. Draw the horizontal
and vertical lines and place the scale numbers as shown
in Fig. 8 Locate a point for every station received.
If WGY on 380 meters is received when the condenser
is set at 45, place a mark where the horizontal line
corresponding to 380 meters meets the vertical line
corresponding to a condenser setting of 45. After
some ten such points have been located a curve similar
to that shown in Fig. 8 may be drawn, from which
the condenser setting for any station may be found.
Supposing one wishes to locate KDKA on 326 meters,
Follow the horizontal line corresponding to 326 meters
until it meets the curve and note which vertical line
also meets the curve at this point. Follow this vertical
line down to the condenser scale from which the con-
denser setting of 9 can be read. Thus we find that
KDKA will be located by setting the Neutrad tuning
condenser at 9.

) By making a calibratiop chart for the Neutrad Unit,
its addition to any receving set will not complicate
the tuning, because its setting can always be deter-

FIG. 1 (at top) shows the neutrad unit, front angle. A side view is shown
in Fig. 2 (center). The method of winding the honeycomb coils is revealed
in Fig. 3 (bottom).
mined for any desired station before trying to tune
in that station. In addition to making a set non radiating,
the Neutrad Unit has the following advantages, the writer

found:

L. It will make the receiving set more selective.

2. It will decrease the amount of static and other

forms of interference.

3. It will increase the receiving range of the re-
ceiver,
. However, the only signals which will be increased
in volume are those which were very weak previous
to its installation. The Neutrad Unit should not be
expected to increase the volume of local and semi-
local stations.

(A4 full-size reproduction of the calibration curve charted
by Mr. Thompson will be published in Rapio WORLD’s nert
tssue, May 10.]
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Doing AWay with the Outdoor Aerial

ﬁ‘:‘\‘-;“?-\_;_—;z _____ —=ce==spe===s==—ewocogoso—co=== e e e e = ——
4 ' A \
~30 7o /00 7t «jp .
wire corcea/ed 1cture \ RN
belnnd mot/~ Molding \ = 7 | ] : =
mqg : S
e '—‘%7_7 II
| o |
ASE U ; !
- _ |29
I~ = /
‘ 7/
Wo. /8 Greern silk ,
covered wire
faaro
Set el Grournd,
/

e
-~ //

FlG.1

HOW A CONCEALED INDOOR ANTENNA may be used is shown In the above schematic diagram (Fig. 1).

The insulated wire is placed behind

the molding and the radiator Is used for the ground connection.

By Philip Edelman

RADIO set can be used without outside aerial.
A City apartments do not always permit well-

located aerials. Results from an indoor aerial
will be limited to very short distance if a crystal outfit
is used. A one-tube set is the minimum equipment
which gives good results on the average indoor installa-
tion. With three- to six-tube sets using one, two,
or more stages of radio frequency amplification, an
indoor set becomes as good as the usual outside aerial
outfit.

Concealed Indoor Aerial

One type of concealed indoor aerial is illustrated
by Fig. 1. Insulated wire is strung behind the molding
of a room, or sometimes is placed under a rug. There
are several makeshift variations of this, such as using
a metal bed spring, or wires strung inside of an attic.

Using Signal Wires

Signal wires from a doorbell circuit may be used
as an aerial. Fig. 2 shows how a subscriber’s telephone
line can be safely used as an aerial when a mica con-
denser is inserted in séries with one wire and the radio
set. Such lines are likely to be noisy from interrup-
tions in the signalling system.

Using Fire Escape

Fig. 3 indicates how a fire escape can be impressed
into radio service, as an aerial. It is advisable to use

a variable condenser between the radio set and the
fire escape, and the user must as a rule be content
with broad tuning.
Phantom, “No-Aerial” Input
Very good results over distances may be had by
using a phantom input as indicated in Fig. 4. The
first tube has its grid grounded, and no aerial is used.

With one, two, or more stages of radio amplification,
a phantom input is very effective. There is a small

(Continued on next page)
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EVEN the wires of a telephone circuit are an antenna (Fig. 2).
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Hook-up Works

Without Aerial
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DIAGRAM OF THE PHANTOM RECEIVER
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THE FIRE ESCAPE can be used as an aerial, too (Fig. 3). But care should

be exercised so that the wire attached to the fire escape cannot possihly

interfere with any one going up or down. A good way to fasten the wire

to the fire escape is to clean one of the bars with a file, and usé the

ordinary ground clamp on it. Where possible, the tion should be
made at the farthest point from the ground.

© o4
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that gives good results without any aerial

(Continued from preceding page)
condenser effect between the radio set and its bat-
teries with respect to the ground, and if the radio set
is a regenerative type, difficulty will be found from
body capacity effects in using some outfits this way.
In the radio amplifier shown, only a few turns of the
tuned second grid input coil are included in the plate
output circuit of the first tube, to avoid self oscillation.
A phantom input is ordinarily as effective as a good
loop and permits sharp tuning without directional selec-
tion.
Using Short Indoor Aerial

The usual regenerative set will operate nearly as
well as a one-stage radio frequency amplifier set, when
a short indoor aerial is used as shown by Fig. 5, em-
ploying twenty to thirty feet of insulated wire. Sharp
tuning is obtainable. One thing about indoor aerials
is that they are often less subject to interference than
the average outdoor aerial installation.

Socket Plugs

Various socket plugs employ two small mica con-
densers to insulate a lighting circuit from a radio set
so that the lighting wires can be used as an antenna.
This is illustrated in Fig. 6. It is effective in many

(Concluded on next page)

X" ~Lighting Socket

_~Socket plug cortaining msulating

= mica conalensers
Grournd
Radio Set ®A
,~F0 Feef insulated
- wire-under rug =
F1Ga.5 Ground

USE of a short insulated wire as an indoor aerial is effective when employed as shown in Fig. §.

FIG.6 L

An insulated electric lighting circuit (Fig. 6) also

bhas aerial possibilities.
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By HUGO RIESENFELD:

Blaming Radio for Poor
Attendance Only an Excuse

Director of Three Large Motson Picture Houses on Broadway

‘ ’ T HEN I look over our records I find that since

the advent of broadcasting our attendance

has not been affected. During the last few

years the pictures have more than doubled their scope.

By that I do not mean that our attendance has been

doubled, but the more people in general are attending
the pictures.

If you visit the opera regularly, you will find that it
is the same group of people who attend consistently.
The same is true about the concerts. The same faces
are always present. With the pictures it is different.
New people are attending daily.

While our attendance has not been decreased, and
even though more people than ever are attending the
motion picture theatres, I feel that if radio had not
come into popularity still more people than now would
be drawn to the film houses.

When I compare the attendance records during the
showing of an exceptionally gocd picture now with the
attendance records of good pictures before radio had
its vogue, I find that the results are very favorable.
Of course, when we have a poor picture and our atten-

dance falls off, we usually blame it on the weather
or any number of things. Now, as an excuse, we can
blame it on the radio.

I think the time is not far off when, in an educational
respect, radio and the motion picture will co-operate.
A lecture by some prominent speaker will be broad-
cast from a certain city and pictures describing this
lecture will be shown simultaneously in motion picture
houses in different cities throughout the country. Al-
ready experts are experimenting in this direction, and
I have seen some of the preliminary results in Paris.

Taken at Her Word

N April 2 Tamaki Miura, Japanese opera singer,

actuated the microphone of station KYW, Chi-
cago. Her voice was heard as far west as Hawaii.
She promised every listener who acknowledged recep-
tion of the program that she would send an auto-
graphed photograph, and up to the present time 10,000
letters have been received.

Aerial Possibilities

(Concluded from preceding page)
localities and very poor in a few instances, or in ex-
ceptional cases will not work at all. At best, reception
is likely to be bothered from power circuit switching
noises. Sometimes this plan works as well as or better
than an outside aerial.

Loop

Loops and their directional ability are now well
known. A loop gets a very much smaller portion of
incoming radio energy than does an aerial. It affords
directional selection because it receives best in line
with the sending station and not at all when turned
at right angles thereto.

Usually loops are used with two or more stages of
radio frequency ahead of the receiving set’s detector.
For relatively short distances, even one tube can be
used. Fig. 7 shows how a loop can be connected to
the usual receiving set. The loop condenser will some-
times be in series as shown or in other sets may need
to be connected in parallel as indicated by Fig. 8 If

one side of the loop is grounded as shown by Fig. 8,
the directional effect is ordinarily lost, but when the
grounding is done on the grid side, increased signal
volume results from phantom input action as was
shown by Fig. 4. A loop is not needed to cut out
local stations if the set itself is sufficiently selective,
but where directions permit, even a fairly poor set as
regards tuning selectivity, will permit working through
locals with the aid of loop pointing.

Other Methods

Some sensitive sets will work without aerial or
ground connection because the coils included in the
set pick up sufficient energy for operation. Other sets
will operate without either the ground or the aerial
connection, using the ground wire on the terminal
labelled for use of aerial. Often two-circuit sets will
do this, as operating energy is transferred from the
grounded primary winding to the tuned grid input
circuit,

Where an aerial is out of the question as an outside
installation, the indoor methods can be tried, and often
the results will be very satisfactory. Distance is ob-
tainable by the indoor methods.

Logp
Radio Set

IV .
Usual Al A
Set rom--- ©G

i Faratlel
G| | ——
Ground
FlG.7 FIG.8

HOW TO CORRECT a loop in serles (Fig. 7) and in parallel (Fig. 8).




EASTER WEEK was made the more enjoyable
at the home of Martin Foster, 12-year-old Cin-
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Radio Anténna Makes a Housé Safe

By N. N. Bernstein

Technical Editor

electricity when it comes in an extra heavy

charge is an outdoor radio antenna, properly
grounded by a switch or furnished with an approved
lightning arrester. In reality, the aerial is a_light-
ning rod and, properly equipped, affords protection in-
stead of being a source of anxiety.

Static, or electricity in the air, is formed by the
action of the elements. This electricity collects in the
air, but not necessarily in clouds or vapor that can be
seen. It endeavors to dispose of itself to the ground
or earth through anything that is a conductor, such
as trees, wire fences, piping in buildings, lightning
rods, and radio aerials.

It is a fact that electricity will take the course of
least resistance. A high resistance lead to the ground,
such as a tree or unequipped building, will not readily
carry the charge, therefore enough electricity must
accumulate to force itself through the high resistance
of the earth. If a tree were properly equipped with
conductors running from every limb to the ground,
the electricity would not have a chance to accumulate,
therefore a heavy static discharge would be impossible.

In the city the same rule applies. It is a remark-
able fact that there is hardly any record of lightning
having ever struck a building in a very congested dis~
trict, due probably to the large amount of metal that
goes into the construction of the buildings and which
acts as a ground lead for all the static in the vicinity.

Radio antennae function in exactly the same way.
For instance, take a house in New York City. You
may see from one to fifteen aerials strung in all direc-
tions over the roof. These wires pass the electricity
in the air directly to the ground, either through the

THE best possible means of protection from static

receiving set or through the lightning arrester. This
action is kept up all the time. During precipitation,
that is when rain, hail or snow is falling, loud crack-
ling noises are sometimes heard when the radio set is
in operation. These noises are due to the static dis-
charges collected by the antenna and passed to the
ground through your set.

Thus it is easily seen that you have the best pro-
tection in the world when you have a radio antenna
strung up in your house. BUT some aerials are put
up regardless of fire department regulations and city
ordinances.

A few of the simple rules that are often disregarded

are:
Antenna wires must not cross above or below

(1) high voltage feed wires, and must never be
fastened to any pole carrying any kind of service

wires.

(2) On roofs, aerial wires must be more than six
feet above the surface, and the lead-in wires

should be run at least one foot away from the side of

the building and never touch it.

(3) Radio antennae should never cross streets.
4 Every antenna should be equipped either with
a ground switch of the proper capacity, or

with an approved lightning arrester, properly placed.
Common sense will tell you that it is dangerous to

place wires near high voltage lines. In a high wind,

the antenna is likely to break loose and swing against
the feed wires, causing a short circuit. Wires should
be kept at least six feet above the roofs.

Another important consideration is to take down
a discarded antenna. It is sheer negligence even to
leave it so that the wire may dangle.

Oddities

Recorded 'by the Lens

(Foto Topics)

ALTHOUGH it is hard to develop a novelty in
the line of a “smallest crystal set,”” Harry Fried-
enberg has succeeded in proving to the satisfac-
tion of his friends that he can make a workable
one, using his favorite pipe. You will notice from
the photo that circumstances compel him to use

(Kadel & Herbert)

(Kadel & Herbert)

cinnat!  schoolboy, by reason of a crystal set
which he rigged up in a toy rabbit.

UNUSUAL to the American eye is a micro-
phone of this sort, the very one used at Station
2LO, London, You may h
as the station tuned in nightly by the crystal-
set owners of the United States (maybe).” The
microphone is mounted on a soft, shock-absorbing
hammock, which prevents extraneous noises.

the brier instead of the hard rubber for insulation,
although this s contrary to the best principles
of radio. Harry was able to tune in the lccal
stations and could tell about tuning in DX ones.
The cat-whisker is mounted in front of the
ave heard of 2L0O bow., with a binding post cap for insulating
purposes.. Both the aerial connection and ground
return are on the same side of the pipe. The
set consists of nothing more than what you see
in the picture.
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The Catch In Opposition
to Kill Copyright Bill

HEN Victor Herbert, John

Philip Sousa, Irving Berli.n,
Harry von Tilzer, Charles K. Harris,
Gene Buck, William Jerome and
Raymond Hubbell appeared recgntly
before the Senate Patents Committee
against the Dill bill, which would
permit the broadcasting of copy-
righted compositions without pay-
ment to the composers or publish-
ers, they declared that radio had
cut into royalties to a disastrous
degree during the past year and
that sales of sheet music had
dropped off greatly. They failed,
however, to add that composers had
been grumbling for years over, the
drop in their royalties and that the
music publishing business had been
on the ragged edge for four or five
years. Many music publishing con-
cerns have gone out of business,
and the remaining ones declare that
there is no money in music publish-
ing. And broadcasting was not a
factor even three years ago. Give
more facts, gentlemen—all the
facts!

Boy Signals Arctic
With $60 Set

M. White, ‘1367 Com- |RH% 4

(Radio World)

“HAY-WIRE OUTFIT” is what Everett Sutton
(above) calls the set with which he signalled the
MacMillan arctic expedition. He wound the
coupler on pancake flour cartons and uses his

mother’s hli as a

Mondays.
By P. M. Fogg

T midnight, February 15, the
A MacMillan Arctic exploring

expedition, frozen in the ice
at Refuge Harbor, North Green-
land, picked up and answered a CQ
signal, broadcast by Everett Sut-
ton, fifteen-year-old school boy of
Port Angeles, State of Washington,
and thus, for the time being, re-
established communication with the
world after an interruption of many
weeks.

poise—except on

“Hay-Wire Outfit”

Sutton, whose five-watt set he de-
clares is only a “hay-wire outfit,”
had frequently heard the Bowdoin,
MacMillan’s vessel, but he had no
idea that with his equipment he
could reach across the 3,000 miles
intervening between his home and
the location of the exploring party.

Shortly after broadcasting his CQ,

he was surprised to hear the Bow-
doin calling him, and to find that
he could work the vessel with ease.
In fact, Donald Mix, the operator,
reported that the signals came in
like blows of a trip-hammer, and
every one in the cabin could hear
them. Mix also stated that he had
been able to detect the signals from
Amundsen’s ship, the Maude, as she
broadcast to Spitzbergen from the
opposite coast of Greenland, but
that she failed to reply to his.

He Got 3,000 Words

Continuous communication with
the Bowdoin was maintained until
five o’clock on the morning of Feb-
ruary 16, and during that time Sut-
ton received messages totalling 3,000
words, for relaying to the press and
to private individuals, including
Captain MacMillan’s family, who
had not heard from him since
Christmas. Congratulations after-
wards poured in upon the boy from
many sources.

He disclaims any especial credit,
however, and modestly describes his
$60 set as “not worth looking at.”
Nevertheless on this particular oc-
casion it performed with a precision
which many radio fans all over
America would gladly have wit-
nessed in their costly outfits, Win-
nipeg, at a distance of 1,300 miles,
was as far east as he had operated
successful prior to this.

Did It Himself

Sutton assembled the sending and
receiving sets himself, the parts
having been purchased, except for
the variocoupler, which he wrapped
on pancake flour cartons. The re-
ceiving set consists of a detector
and one step of amplification, and
for a counterpoise he uses his
mother’s clothes line, except on
Mondays, when he disconnects it.
One week after he had worked the
Bowdoin, he had her again. But
this time it was only for a short
period.

The boy was reared in an atmos-
phere of telegraphy. His father
and his mother are both experts, and
his aunt was the first woman in the
United States to obtain a radio li-
cense. However, Everett evinced no.
particular desire to acquire skill in
this art until his interest in radio
was stirred. Then he procured a
key from his father and without in-
structions soon mastered the Morse
and the international codes. He too
Is now an expert in handling both.
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Radio Primer

Information and Instruction for the Beginner

The

How to

Connect B Batteries

CONNECTION of B batteries in series is shown in Fig. 1 (above). The minus posts after the one
<n the first battery (at left) are converted into P'tlllis. The voltage range is indicated by the numerals
at o posts,

By Herman Bernard

F you would use more than one B bat-

tery you can connect them together so

as to obtain the sum total of the maxi-
mum voltages of each of the batteries and
at the same time derive the advantage of
optional intermediate voltages.

The 22%-volt B battery is used to supply
the plate current to the detector tube of
any circuit using either one and one-half
volt dry-cell A batteries or six-volt storage
A batteries.

One terminal of the B battery is marked
minus and usually is the pole which is all
by itself on one side of the battery.

You have a selection of five different
voltages on this one B battery, as shown in
the accompanying diagram (Fig. 1). These
optional voltages are 1614, 18, 19%, 21 and
22% volts.

The reason for the battery affording dif-
ferent voltages is that different tubes func-
tion best at varying plate voltages. In fact,
even the same make of tube, such as the
WDI2 and UV199, do not all function best
at 22% volts plate voltage. It is seldom
that a tube functions at its best when 1615
volts are used. Some tubes, like the UV200,
are very critical as to plate voltage and al-
though functioning excellently as a detector
at, say, 2] volts, may not work at all at
22%,

The voltages bevond 22% are used to
supply the plate current to the amplifying
tubes which step up the signal strength to
operate the loud speaker. Also the voltages
beyond 224 are used in the detector when
a tube primarily designed for amplifying
work is put in the detector circuit in an
cmergency or when experimenting. Some-
times an amplifying tube, like UV201A,
proves highly efficient as a detector.

The desirability of having a large range
of optional voltages therefore is apparent,

Besides the 22%-volt B batteries, which
all tube sets must have, there are usually two
extra B batteries for the amplifying tubes,
and these batteries are commonly 45% volts
cach. The battery is rated by its maxi-

mum voltage. So, although such battery
is referred to as a 45-volt battery, it? too,
affords an option as to voltages, as follows:
16%, 18, 19%, 21, 2214 and 46.

The figures shown in the center battery
of the diagram do not indicate the actual
figures which appear on the battery itself,
because the 22145 of the first battery (at
left) is connected to the minus post of the
center battery. This is known as connect-
ing the batteries in series and makes the
voltages cumulative. Therefore the volt-
age in the first battery is added to the volt-
age of any given post in the second battery.
Thus the 22%-volt post of the first battery
is added to the 1615 on the second battery,
giving 39 volts in all for the first effective
post of the second battery.

The same procedure is followed in con-
necting the third battery, which alone has
a maximum voltage of 45. The maximum
voltage obtainable from the three batteries is
the sum total of the maximum voltage of
each battery, or 22% plus 45 plus 45; total,
112%% volts.

Although each battery has a minus post
and several plus posts, when batteries are
connected in series only one of the terminals
is minus and all the others are plus. It will
be noted that where the connection is made
between the maximum voltage of one bat-
tery to what would ordinarily be the minus
post in the next battery, this theoretical
minus is now actually a plus and of the
same voltage as the maximum voltage of
the preceding battery or batteries.

In connecting the B batteries to the am-
plifying tubes it is sometimes advisable to
have a higher voltage delivered to the plate
of the third tube (second audio-frequency)
than to the second tube (first amplifier).

If this proves desirable, the lower and
the higher voltages can both be tapped from
the series-connected B batteries,

Likewise the current for the plate of the
detector tube can be tapped from the same
series-connected batteries.

Although the function of the A battery is
to heat the filament in the tube so that the
filament can throw off electrons, and the

Simple Crystal Set
PERHAPS the most simple and ,inex-
pensive radio receiver possible is the
old tuning coil crystal set, which when used
with a fairly long antenna (about 100 feet)
gives good results on local stations. The
parts needed are:
100 feet antenna wire.
50 feet lead-in wire.
25 feet ground wire.
2 antenna insulators and 1 lead-in in-
sulator,
Ground clamp.
1 single-slide tuning coil.
1 good crystal detector.
1 good pair ear-phones.
1.002 fixed condenser.

For the benefit of those beginners in
radio who do not understand the diagrams
as yet, the wiring is explained in detail.

The end of the lead-in wire that comes

Condenser

T'Drfecfor

TUNING COIL CRYSTAL SET shown in
schematic diagram. The aerial is designated at
left, top; the ground at left, bottom.

from the antenna is fastened to one bind-
ing post on the tuning coil, the ground wire
going to the other post. A second wire is
connected to the ground binding post to
one post on the crystal detector. A wire
from the other post on the detector is fast-
ened both to one side of the fixed condenser
and one of the telephone cord tips. The
other tip and the other side of the fixed
condenser are connected to the binding post
on the slider rod of the tuning coil and the
circuit is complete. The only adjustment
in tuning in stations is made by sliding the
knob on the rod back and forth until the
loudest signal is obtained. The tuning coil
can be bought cheaply.

Beginners’ Dictionary
MICROFARAD—One-millionth of a

farad.  The commonly used unit of
capacity.

. RECTIFIER—An apparatus for chang-
ing alternating current to direct current
as in a storage battery charger.

290 Stations in Russia

THERE are some 290 radio stations in
Russia, Moscow being the center with
three very powerful broadcasting and tele-
graphic sets. One is Shabalovk, (RA]J)
called Mossoviet; with a power of 150 kw.;
the central radiophone station, called Comin-
tern, and the old station of Kodinsk (RAT)
now called October.

great precaution is to prevent delivering the
high B battery voltage into the filament
which takes a low voltage, it is all right to
connect the A minus with the B minus.
Thus employing a common minns lead does
not make a filament circuit.

Although connecting the A minus to
the B minus does not injure the filament, if
the B plus also were connected (to the plus
of the filament) the tube would burn out
and become useless, because the filament is
very delicate, and excessive voltage would
incinerate it instantaneously. When the fila-
ment is thus destroyed, a bright blue or white
flame is visible within the tube for a frac-
tion of a second.
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Snodgrass Leads in Popularity

WOS Pianist Takes First Place Away from
Roxy, of WEAF, as Radio World’s Test for
the Most Popular Entertainer Goes Merrily
On—Leader Has 383, a Margin of 61—O0ld-
Time Fiddlers, of WOS, Third—Dody Reimer,
of WLAG, Jumps from Twenty-second to
Seventh Place.

ARRY M. SNODGRASS, of WOS, entertainer,
H known as “King of the Ivories,” has snatched

the lead from Roxy, of WEAF, by 61 votes
in Rabpio \VorLD’s “election” to determine the most
popular broadcast entertainer. Snodgrass has 383
votes, Roxy 322.

The Old-Time Fiddlers, of WOS, are going strong
in third place, being 16 votes ahead of KDKA’s Little
Symphony Orchestra. Wendell Hall, the red-headed
music maker, now on tour, jumped from ninth to sixth
place, and is making a strong fight.

Perhaps the most remarkable increase is credited to
Miss Dody Reimer, of \WLAG, who made a meteoric
rise from twenty-second position to seventh. A new
performer, larry Richman, of WHN, has been entered
on the lists.

It is up to Rapio WorLD readers all over the country
to show appreciation in this way of the delightful en-
tertainment broadcasters give, and this can be done
effectively by balloting on your favorite. It’s only a
minute’s work to clip the coupon printed on one of
Rapro \WorrLp's program pages, and mail it to Broad-
casting Manager, Rapio WorLp, 1493 Broadway, New
York City.

Already three tally sheets have been published. The
accompanying one is the fourth. The fifth will be com-
pleted soon and published immediately thereafter.

Come on folks, show these pcople who are striving to
make you happy that you like them, and do it NOW'!

THE TALLY:
H. M. Snodgrass WOSs Jefferson City, Mo.... 383
Roxy WEAF New Yo ....... ... 322
Old Time Fiddlers WOS Jefferson City, Mo.... 218
Little Symphony Orch. KDKA  Pittsburgh, Pa. ...... 202
Thornton Fischer WEAF New York ........... 200
Wendell Hall KYw Chicago ............... 189
Dody Rcimer WLAG Minncapolis, Minn. ... 188
Vincent Lopez WEAF New York ............ 177
Jerry Sullivan WDAP Chicago .............. 162
Cafe Boulevard Orch.. \WVJZ New York ........... 160
The Harmony Girls WDAP Chicago .....c...v.... 152
Jack Nelson \WWDAP Chicago ............... 144
McDowell Sisters WFAA Dallas, Texas ........ 144
Henry Field WOAW Omaha, Neb. ........ 140
Night Hawks Frolic WDAF Kansas City, Mo...... 133
Jack Chapman WDAP Chicago ............... 121
E. H. Smith \WGY Schenectady, N. Y..... 117
Howard Lannin WDAR Philadelphia .......... 115
Alabama Club Orch. WHN New York ........... 112
The Hired Hand WBAP Fort Worth, Texas.... 100
Little Orchestra WGY Schenectady, N. Y..... 98
Ernie Rogers WSB Atlanta, Ga. .......... 83
Bob Miller WMNC Memphis, Tenn. ....... 83
Desert Orchestra KZN Salt Lake City, Utah.. 77
The Hawaiians WFAA Dallas, Texas ........ 71
Coon Sander’s Orch. WDAF Kansas City, Mo...... 70
Mary Vogt WO0O Philadelphia .......... 52
Prison Band WOS Jefferson City, Mo.... 52
The Hotel Astor Band W)z New York ........... 39
Dr. Cadman WEAF New York ........... 28
A. E. Sonmn WOR Newark, N. J......... 25
Eveready Battery Orch. WEAF New York ........... 25
Uncle John KHJ Los Angeles, Calif..... 24
Happiness Boys WEAF New York ........... 23
KGO Players KGO Oakland, Calif ........ 14
Sweeney Radio Orch. WHB Kansas City, Mo...... 14
Dance Orchestra WCAM Villanova, Pa. ........ 10
Harry Richnfan WHN  New York ............ 6

Millionaire’s Hobby

SON of Hetty Green and heir not only to the fortune she lett Lut to many
of her great talents, Col. Green is one of the most emthusiastic radio
hobbyists in New England. He is shown making a set from a diagram
of RADIO WORLD, which is in front of him. He looks at a dlagram,
closes the book and goes ahead. His own station is WMAF, South
Darmouth, Mass.

New Broadcasters

LIST OF CLASS *“A” BROADCASTING STATIONS

—

Wave
Frequency Length Power

Station Kceys. Meters Watts
KFP Clifford M, Esler, Denison, Texas....... 1300 231 10
KFP Los Angeles Co., Forestry Dept.,, Los

Angeles, Calif..........c.covivviiininn 1300 231 500
KFPS Carter A. Ross Motor Service Co.,

Casper, Wﬁo ........................... 1240 242 10
KFPV Helntz & Kohlmoos, Inc.,, San Fran-

Cisco, Califoee.vuiiiriiniiinieneienieninns 1270 236 50
KFPW St. Johns M. E. Church, S. Carter-

ville, MoO..veeieiiiiiiieiiniienensnenens 1120 268 20
WABB Harrisburg Sporting Goods Co., Harris-

burg, Pa.....iiiiiiiiiiiiriiiiiiiiie, 1130 266 10
WCBT Clark  University, Collegiate Dept.,

Worcester, Mass....ccveveeeneneeeennns 1260 238 250
WCBU  Arnold Wireless Supply Co., Arnold, Pa. 1180 254 50
WCBV Tullahoma Radio Club, Tullahoma, Tenn. 1190 252 10
WEAR The Evening News Publishing Co.,

Baltimore, Md..........cccevemninnnane 1150 261 S0
WIAY Woodwark & Lothrop, Washington,

b (€500000000000000000560000000006000060 1100 273 100
NEW CLASS “B” STATIONS

WHO Bankers Life Company, Des Moines, Iowa 570 526 500
WLS Sears, Roebuck & Company.............e 870 345 500

TRANSFERRED CLASS “C” TO CLASS “A”
KFBE Reuben H. Hern, San Luis Obispo, Calif. 1240 242 50
KFDH University of Arizona, Tucson, Ariz..... 1120 268 50
WIAS Home Electric Co., Burlington, Iowa.. 1060 283 100

An Opportﬁnity

ADIO dealers, attention!
Cash in on the fact that every family that

owns a radio set can “sit in” on all the baseball
games everywhere and on the Democratic National
Convention in New York City, and the Republican Na-
tional Convention in Cleveland.

Tell your customers through newspapers, circulars,
and word of mouth, that they can participate in all
these important events, as well as the regular broad-
casting program, by merely owning a radio set.

Here is great, honest and effective propaganda that
you should keep on broadcasting day in and day out
during the coming spring and summer season.
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The Radi() Woman ﬂer Actz’*uétieg In

Science and Art

Women Inspect Bulbs
at U. S. Laboratory

By S. R. Winters
WASHINGTON.

HE Radio Communication Section of the Bureau

of Standards, United States Department of

Commerce, maintains a laboratory for testing
vacuum tubes, in which women do an important part
of the inspection work. The behavior of different
types of “Aladdin lamps” is observed by women and
the performance in actual service determined.

How long is the life of various types of vacuum
tubes? What is the power rating of power electron
tubes? What is the effect of regeneration in radio
receiving units? How can you avoid radiation from
regenerative circuits? These are among the questions
asked and problems attacked in the Radio Laboratory
of the Bureau of Standards. )

C. B. Jolliffe, a member of the staff of the Radio Lab-
oratory, said:

“It was found that the amplifications due to regen-
eration decreases with the increase of signal strength
and that the effect of regeneration is not strictly equiv-
alent to a negative resistance for different values of
current in the circuit.”

This study also contemplates an analysis of differ-
ent ways proposed for preventing radiation from re-
generative receiving circuits. This form of interfer-
ence is annoying, to say the least, and has brought
derision upon this type of radio receiver.

Her First Play Wins
First Prize of $500

By The Hostzss
FIRST PRIZE in the Radio Drama Competition

conducted by WGY, the Schenectady Broadcast-

ing Station of the General Electric Company, has
been awarded to Miss Agnes Miller, of 150 East Sev-
enty-second Street, New York City, for her comedy
drama of business life, entitled “A Million Casks of
Pronto.”

The object of the competition was to develop a type
of play especially adapted to radio presentation; a type
of play that will tell its story through an appeal to
the ear and imagination just as the screen play is
directed exclusively to the eye. Miss Miller’s play
was selected from nearly three hundred manuscripts
as_the best original drama submitted and she will re-
ceive a cash prize of $500.

Miss Miller is a native of New York. She was grad-
uated from Barnard College and later received her
master’s degree in comparative literature from Colum-
bia University. TFor eighteen months, during the war,
she served with the Tinited States Naval Reserve on
foreign language censorship. Some of her experi-
ences in this work furnished the ground work for her
successful radio play.

Miss Miller is a writer of juvenile fiction and has
published three books in a series known as “The Lin-

=

(B\;reau of Standards)

VACUUM TESTS LABORATORY of the Bureau of Standards, where women
play an important part in the inspectional work (above),

|
i

(General Electrlc)

AGNES MILLER, who won first prize, $500, with the first play she ever
wrote. The prize was awarded in a contest conducted by WGY, which
will broadcast the play, A Million Casks of Pronto.”

ger-Nots.” The books are “Golden Quest,” “Valley
Feud” and “Mystery House.” She has also contrib-
uted many stories to Young People’s Magazine.

“This is the first play I have written,” said Miss Mil-
ler. “I have never taken any courses in dramatic
writing, but my profession is writing. Until now I
have been writing books for young girls such as the
‘Linger-Not’ series.

“The play is the result of the experience I gained in
commercial life when I served, during the war, with
the United States Naval Reserve in a foregn language
censorship unit in Broad Street. I was then able to
observe the humorous side of ‘big business.””

The successful play will be presented by the WGY
Players at a date to be anncunced later.

Additional prizes will be offered for several other
manuscripts which the judges have deemed worthy
of production on the air. Announcement of these
prizes will be made later.
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Here’s What the Super-Heterodyne Is
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TWO-STAGE RF AMPLIFIER, with detector. The secondary voltage of
the transformer T is Ilmpressed across the condenser C (Fig. 1).

By Walt S. Thompson, Jr.

HE origin of the Super-Heterodyne was in France when Major

E. H. Armstrong, then with the Signal Corps of t‘he United

States Army, was trying to develop a sensitive receiver which
would work efficiently on low wave lengths. )

It was soon found that the ordinary type of radio f(equexlcy
amplifier was very inefficient on the wave lengths with which they
were working, that is, between 130 and 400 meters.

The reason for this inefficiency is due, in part, to the fact that
the electrodes of the available vacuum tubes act as the plates
of a small condenser across which the signal voltage is impressed.
Referring to Fig. 1, which shows a two stage radio frequency
amplifier with a detector, it is evident that the secondary voltage
of the radio frequency transformer T is impressed across the
condenser C, the plates of which are the grid and the filament
of the second tube. As the impedance of this condenser may be
as low as 2,000 ohms at a wave length of 200 meters, it is evident
that the voltage across it will be very small as compared to that
which exists when the wave length being received is 10,000 meters
and the impedance 100,000 ohms. Thus it can be seen that the
capacitance between the grid and the filament acts as a short circuit
across the secondary terminals of a radio frequency transformer
when very low wave lengths are being received.

The remedy for this condition has already been suggested. Let
us change the frequency of the incoming wave so that its wave
length will be 10,000 meters instead of 200 meters. This is the
principle upon which the super-heterodyne was developed and it

PRINCIPLE on which
the super-heterodyne
was developed. The
tuner is adjusted to the
incoming wave. The
output goes to the fre-
quency ~banger (Fig. 2).

TUNER

|

is illustrated by Fig. 2. The tuner is adjusted to the wave length
of the incoming wave and its output goes to the frequency changer
as indicated.

In the frequency or wave length changer the wave length is
changed from that which is being received, say 200 meters, up to
a higher wave length such as 10,000 meters, after which the signal
is amplified at this new wave length by the intermediate frequency
amplifier and is then detected and again amplified by the audio
frequency amplifier.

As the next logical step, let us inquire into the operation of the
frequency changer. Fig. 3 will be used fo illustrate the principle
of this part of the Super-Heterodyne. Fig. 3 shows a vacuum tube,
V, connected as a detector and having a tuned grid circuit A and
a tuned plate circuit B and having the circuit O coupled to its grid

% ~——>TO0 IFA,
s

THIS TUBE is used as detector, a bination of two fr -7
impressed across the grid filament of the tube V (Fig. 3)

being

circuit. Let us assume that the circuit A is tuned to an incoming
wave at 200 meters or 1,500 kilocycles per second and that the
circuit 0 is connected to an oscillator having a frequency of 1,470
kilocycles. We then have a combination of two frequencies im-
pressed across the grid-filament of the tube V. It can be shown
experimentally as well as mathematically that in the plate circuit
of the tube V there will be found a current having a frequengy
equal to the difference of the two frequencies found in the grid
circuit, that is, 1,500—1,470 or 30 kilocycles. Circuit B is per-
manently tuned to this frequency and the secondary of the trans-
former, of which circuit B is the primary, is connected to the
intermediate frequency amplifier where the signals are ampHNfied
at this frequency which corresponds to a wave length of 10,000
meters,

In tuning the Super-Heterodyne, the operator tunes the circuit
A to the frequency of the desired signal and then tunes Circuit O
until its frequency differs from that of the signal by 30 kilo-
cycles. As the circuit B remains unchanged, it can be seen that
until the above condition has been established no energy will get
into the intermediate frequency amplifier. In Fig. 3 and in those
;)vhich follow, the antenna and the coupler may be replaced by a
oop.

As the oscillator to which the circuit O is usually connected is
another vacuumn tube, it is evident that a frequency changer of
this type requires two vacuum tubes. As this seems wasteful of
tubes, many efforts have been made to design a frequency changer
making use of only one tube. As it is a well known fact that a
detector tube will oscillate the first attempt was as illustrated in
Fig. 4. The vacuum tube V was connected as an oscillator by
inductively coupling the plate circuit to the grid circuit, the fre-
quency of the oscillatory current being adjusted by tuning the
circuit B. The idea here is to tune the circuit A to the incoming
signal wave, say 1,500 kilocycles and the circuit B to 1,470 kilo-
cycles giving the required difference frequency of 30 kilocycles

§
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IN SEARCHING for a frequency changer, this plan was hit upon at first.
But it presented difficulties (Fig. 4).

to which the circuit C and the intermediate frequency amplifier
are tuned. On paper this seems to be a very fine development,
but due to the fact that circuits A and B are tuned to so nearly
the same frequency, they react one upon the other and spoil the
operation of the frequency changer.

This difficulty was overcome by a most ingenious scheme. It
is well known that the oscillatory current flowing in the vacuum
tube circuits is very seldom a pure sine wave and that there is
present in these circuits a wave which has a frequency twice that
to which the circuits are tuned. This condition is illustrated by
Fig. § which is a graphical representation of this oscillatory cur-
rent and its components. Curve A represents a pure wave which
is called the fundamental, the frequency of which is that to which
the vacuum tube circuits are tuned. Curve B represents the second
harmonic which has a frequency double that of the fundamental.
These two waves when added give the true oscillatory current wave
C, which is found in the circuit B of Fig. 4.

Now again "assuming that circuit A in Fig. 4 to be tuned to

GRAPHIC rep- RAC AN
resentation  of K N
the current as D .

it oscillates, re-
vealing its com-
Ponent parts, ac-
counting for
impurity by con-
trast between
waves. B is the
second harmonic
(Fig. 5).

1500 kilocycles, let us tune circuit B to 735 kilocycles knowing
that the second harmonic (curve P Fig. 5) will have the desired
frequency of 1,470 kilocycles and that there will result the re-
quired frequency of 30 kilocycles for Circuit C and the inter-
mediate frequqncy amplifier. As the circuits A and B are now
tuned to far different frequencies, they do not interfere with each

(Concluded on next page)
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Set Makes Its Own Wave Length
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A STAGE of RF, placed before the oscillator, serves a double purpose. The second purpose is its utility in the first stage of the intermediate frequency
amplifier shown in Fig. 6 (at left). Oscillation resulted. This trouble was remedied as shown in Fig. 7 (at right), showing the inductance coupling.

(Concluded from preceding page)
other and we have the desired result, that is, a one tube frequency
changer.

As the oscillating tube V. Fig. 4, is coupled to the antenna
circuit, such a set will radiate sustained waves and will cause con-
siderable interference. This is true of the majority of Super-
Heterodynes the writer has seen described and is sufficient to con-
demn them for anyone who has the slightest regard for his neigh-
bors or for the future of radio. Radiation by regenerative and
other types of receivers which are prone to oscillate is, in the
writer’s opinion, the most prevalent cause of interference tgda_y
and will, in time, force broadcasting stations to shut down if it
is not eliminated. This can be done if everybody refrains from
tuning with a whistle or beat note or by adding one stage of non-
regenerative radio frequency amplification before the oscillating
tube. -

The addition of one stage of radio frequency amplification be-
fore the oscillating frequency changer was the next step in the
development of the Super-Heterodyne. As this would add an addi-
tional tube to the set, this additional tube is used for two pur-
poses, that is, in a stage of radio frequency amplification and in

the first stage of the intermediate frequency amplifier as illustrated
by Fig. 6.

yThegtube V acts as the combined radio frequency amplifier and
intermediate frequency amplifier and the tube W is the frequency
changer tube in this figure. Keeping in mind that the circuit A
is tuned to the incoming wave, Circuit B to the necessary oscillator
frequency and circuits C, D and E to the intermediate frequency,
the path of the waves through circuits A, F, C, D and E is easy
to follow.

Due to this reflexing of two frequencies in one tube, this tube
caused considerable trouble by oscillating. The remedy for this
is illustrated by Fig. 7. There the tuned circuit C is coupled
to the inductance L, which with the condenser D has been sub-
stituted for the tuned circuit D in Fig. 6. This arrangement makes
the action of this first tube very stable and adds greatly to the
ease with which the Super-Heterodyne can be tuned.

The writer cannot emphasize too strongly the necessity for using
some method for preventing sets from sending signals into the
air. The future of broadcasting depends upon the owners of radio
sets. If you want broadcasting to continue do not let your tubes
oscillate or use some method such as defined herewith.

CONY Sought as Letters of City’s Station

New York Will Begin Municipal
Broadcasting Next Month,
Whalen Announces

ONY.

Those are the call letters Grover A.
Whalen wants for the power broadcasting
station the City of New York will begin
operating in May. Decision by the Federal
Government is awaited,

CONY—City of New York.
isn’t it?

The idea came to Mr. Whalen, who is
Commissioner of Plant and Structures in
Mayor Hylan's administration. As soon as
the thought struck him he discarded the
idea of running a prize contest to get the
most appropriate call letters. What need
of a contest when perfection already was
achieved ?

CONY is a sort of reflex circuit as call
letters go. Its double duty is to signify City
of New York and Coney, the name of the
famous summer resort island that is almost
as famous as New York City itself.

Simple,

Mr. Whalen said that the broadcasting
equipment which the city purchased from
the Westinghouse Company would be de-
livered probably this week from Rio de
Janeiro, Brazil.

“There is no truth in the report that the
municipal broadcasting station is going to
broadcast the meetings of the Board of
Estimate or the Board of Aldermen,” Mr.
Whalen said. ‘“What we are going to broad-
cast is general information on city activi-
ties, showing what the different departments
are doing. That part of the broadcasting
will be educational.

“But the right of way will be given to
the Police and Fire Departments always in
cases of emergency. If the Police Depart-
ment in case of a_great disaster should re-
quisition it, the regular broadcasting pro-
gram would be stopped and the plant would
be used by the police through a distant con-
trol station.

Mr. Whalen said that the concerts on
the Mall in Central Park would be
broadcast by means of loud speakers to
many of the other parks.

“We will also broadcast the voices of
opera singers of the first magnitude,” he
continued. “The very best talent would
come to the city to broadcast when their
services could not be obtained at any price
by other broadcasters.”

“There Will Be Another
Rainbo in the Sky”

CHICAGO.

HE Rainbo Gardens here will shortly

open its own broadcasting station.
Their new angle is setting aside a regular
hour, from 3 to 4 o'clock each afternoon,
for sending out culinary recipes to exploit
a brand of baking powder.

From 8 to 9 at night, popular songs will
be sent out, and from 10 until 1 A M. the
cabaret show will be broadcast. The old
second-floor room, formerly used for re-
hearsals, will be turned into a cafe of the
kind requiring evening dress after 6 o’clock.

Jerry Sullivan, associated with Feist, will
act as program manager and announcer.
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BIGGEST AND

Explanation of
Abbreviations

G. M. T.—Greenwich Mendian Thme
E. S. T.—Eastern Standard Tiume

C. S. T.—Cintral Standard Time

M. T.—Mounta:n Tiume

P. T.—Pac.ic Tune

m.—meters

k.—lalocycles

Wednesday, April 30

WDAF, Kansas City, Mo., dllm (730k), C.S. T.—
6 P. M, >uwi of the Ay, pauo lumng in num
ber on the Duo Art marketgram weather fore
cast time signal aud ruad repurt address Week
ly health tais given under the auspices of the
Health Conservation Association, the lell Me a
Story Lady, music Fritz Hanleins Trianon En
semble Hotel Muehlebach 8 P program
arranged and presented by the student depart
ment of the hansas City Music Club 1145 P M
Nighthawk Fkrolic, the ‘Merry Old Chief aund
the Coon Sanders OUrihestra  Plantation Grill
Hotel Muehlebach

WOR, Newark, N. J, 405m (740k), E, S. T.—
8 P M Sigmund Spaeth Ph D and MHenrs
Souvaine plamst 1n the hrst of a weehly series
of movel and diverting musical programs 8 50 P
M, Recital by Lilyun Mae Challenger contralto
9 P M levuthan Urchestra 1o a return engage
ment 9 2 P M Hoy Mayor of New York Lty
George Bronz vs Boy Mayor of Newark, N J,
w * What 1 Expect to Do as Mayor of the Cit
of New York and City of Newark Rcsiecuvely.
1015 P M Mauohattan Serenaders of New Y ork
augmented by the Arcadian Orchestra

WLW, Cincinnati Ohio, 309m (970k), E. S. T.—
1050 A M Weather forecast and business re
ports 3 P M, market reports 4 P M ro
gram for the ‘Shut Ins by the W urlitzer Con
cert Compuny 8 | Woodward High School
Orchestra 830 P M program by the David
Davis Vocal School of Cincinnati 920 P M
Ho Down Tuunes by Jahe Routz s Pumplan Vine
Orchestra

KHJ, Los Angeles, 395m (760k), P. T.—1230 P
M  program presenting Blanche Nichols, mezzo
sopranc 230 P M program presented through
the courtesy of Barker gros 630 I’ M. chil-
dren’s program presenting En elyn Sheehy pianist
15 years old pupil of Anna I insenbard, Dick
Winslow uvenile reporter, George W Hood
reader § i:' M  program through the courtesy
of Mrs J F Faber presenting Judge Bledsoe
speaker, Carl Buruatt1 coruetidt; Robert Odell
- sident of the Hoard of Education, Burkman
Efo(h:rs Hawanan Quartet. 9 P M, Dr Mars
Baumgardt, lecturer

WOC, Davenport, lowa, 484m (60k), C. S. T.—
10.55 A. Al ume signals 11 A M weather and
river forecast 1105 A M market quotations
and agriygrams 12 noon chimes concert 2P
M, closing stocks and markets 330 P M,
Educational program musical yumbers to be an
nounced. 6 30 P M Sandmans visit. 6 50 P M
sport news and weather forecast 7 P M edu
cational talk 8 M, organ recital.

KDKA, Pittsburgh, Pa.. 326m (920k), E. S. T —
230 P M scores mmming by tnning  of baseball
ames plaved today 530 P dinner concert
Ey the Pittsburgh Athletic Association Orchestra
Gregorio Scalzo director 6 P M baseball scores,
continued 630 P M, “The Gingerbread Man
Will Play a2 Prank' 645 P M feature 7 05
P M, one act play presented by the Dramatic
League of Pittsburgh 730 P M feature 7 40
P. M, natenal stockman and farmer market
reports. 8 I' M concert arranged by the K
of C 10 P M, Arlington time signals; weather
forecast.
KYW, Chicago, 536m (560k), C. S. T—~7 P
dinner concer: broa icast from the Congres<s Hotel
P M musical program 0P M tc230 A M .
this 15 a Chicago Evening American Westing
house feauire broadcast from the Hearst Building;
program will he announced by ra hophone.
WBZ Spnngfield, Mass, 337m (8%k), E § T.—
S P M  dinper concert hy the WBZ String
Orchestra, Miss Ahce A Mikus., harpist 6 P
M 'General Service Staff Speuah t General
Staff of the Orgamzed Reserves” 630 P M
bedtime story for the kiddies Hotel KNimball
studio Qprm,{ﬁcld 64 P program of
chamber music by the WR7 String Orchestra
Miss Ahee A Mikus harpet and 1 enox Bige
low, bantone; Gertrude Chifford soprano, Mrs
Eleanor Turner IaZarzera accompanist, Hotel
Kimball Studio, Springfield 730 P M rogram
mugsic transmtted from Home Beautiful Ex
pomtion Mechanics Bldg Borton 8 P M muss
cal program transmirted from the Studwo of the
Home Mundc Company, Buston 955 P M  Ar.
hngton time mgnals. 108 P M program of
dance music by Leo Retsman and his orchestra
WEAF, New York, 692m (618k), E S. T.—11 P
; musical program to he announced; health
talk hy the New York Health Speakers Service
Bureau; market and weather reports. 12 noox,
chapel services direct from the Columhia Uny
versity Chapel, with address by Chaplain Ray-
mond Knox and musical program 4 5 .
Murie! Muth, pcpular songs  with Gertrude
Bernstein, planist; Hazel Wedel, pianist; Teresa

BEST

HELEN M HANN, one of the announcers of

WEAF New York broadcasting station of the

American Tclephone and Telcgraph Company, has

captured the admiration of many by her winning

voice. Miss Hann enjoys her work almost as
much as her audience.

Uhlinger entertamner concert by the Classical
Tria. 7P M Synagogue services by the United
Synagogue of America 7 30 P M nited Cigar
Stores daily sport tatk by Thornton Fisher, talk
b{ American Agnculturist the tenth of a series
of lectures on practical Amernican  pohtlcs by
Schuyler C Wallace supervisor of government
of Columbia University 8 2¢ P concert by
the Bndgepon Oratorio Society Percy Grainger
director direct from Carnegie Hall New York
Cuy 930 P M Congiatulatory dinner to the
newly created Cardinal Patrick J Hayes by the
Catholic Club of the City of New York direct
from the Waldorf Astoria  New York City. 10 30
P M  \endell Hall popular song maker with
his ukulele entertaiing for National Carbon Co
woo Philadelphia, 509m (5%k), E. S, T.—7 30
P M sports results and police reports; dinner
music by the Havana Castno Orchestra broadcast
direct from the mamn dining room of the Hotel
Sylvamia 815 P M grand organ recital Mary
E Vo{t 845 P M address “‘Independence
Hall Vilford Jordan 9 P. M WOO Orchestra
Robert E  Golden director
WGI, Medford Mass,, 360m (830k), E. S. T.—
1240 P N ew England weather forecast
furmished by the U S Weather Bureau 12 45 P.
{  closing report on farmers produce market
report 630 P M clos ng stock market Teports,
hve stock markets Teports; world market survey,
S. Department of Foreign and Domestic Com

merce; Boston police reports Boston police head
quarters 645 P code practice 7 30 P M.,
evening program

WRC, Washington D C., 469m (640k), E. S. T~
3P M fashion developments of the moment pre-
pared by Womens Wea:r 310 P M song recital
to be announced 325 P M report of the National
Conference Board 3 30 P housekeeper’s half
hour by Aunt Margaret 345 p plano re-
cital by Eleanor Glvnn 35 P M current topics
by the editor of The QOutlook 4 P, M song
recital to be announced § 1% P M instruction
b nternational cade ¢ P M, stories for chil
dren by Peggy Albion

WDAR, Phladel hia, 395m (760k), E. S, T~
2P M Arcadio (Eoncerl Orchemra, Mrs Lous
Love will talk on ‘The Care of Children 4 30
P artlst recital Rebecca Reichhin  pramist

545 P M  haseball and other sports results
73 P M Dream Daddy with the boys and
girls &8 P M W Higt Schoeol hoys’

week address  Alex Colville Jr W P Hgh
Schnol address Henry M Neely, baseball talk gy
Edfie Rommel George Otorn from the U of P
and relay team members 1010 P M Howard
Lain s Dance Orchestra from the Arcadia Cafe;
special features during the lntermissions of the
orchestra
WHAS Louisville, Ky., ¢08m (73%k}, C. 8. T—
455 p baschall scores S B M i
central standard time announced
Agricultural Tablod talk prepared by the
faculty of the State Agrlcuhurar College at
Texmgton Kentucky- concert by the Louicyille
Muac Company Hawanan Studio  Frank Plada
director, steel guitar and ukulele; Mrs Frank
P‘ll(!l steel JRuitar and ukulele; Emil Bomberger,
straight guitar: Gene Khngman, piano soloist;
soprano mlos. Mrs Lucille Long Brown aceom.
panied bv Mics FEllen Lawrence Gardner: plano

logues, Miss Ellen Lawrence Gardner, of New

LIST OF PROGRAMS!

Albany, Ind.; late important news bulleuns, ofi
cial ceyntml standard time announced at Y o'clock
WIP, Philadelphia, 588m (5%k), E. S. T.—1 P
M, luncheon music by the ica Koom Orchestra
130 P. M., offcial weather forecast 3 P. -
artist_recial 6 P. M., official weather forecast
and final bascball scores ©:05 P M, dwnner
music by the Weymann Five Oichestra 6 45
M., {J S. Department of Agriculture lve
stock and produce market reports 7 P, M,
Uncle Wip's bedtume stories and roll call for
the childrea.

KFL, Los Angeles, Cal.,, 469m (640k), P. T.—4 45
P M, kvening Herald news bulicuns  5.15 P,
M, Examuner news bulleting. 645 P M, Nick
Harris detective stories and concert 8 t’ M,
Eveung Herald concert 9 P » Examiner con
cert 10 P Holly woodland Community Or
chestra 11 P Ambassador Max Fisher Co
coanut Grove Orchestra

KPO, San Franasco, 423m (Nek), P. T.—
430 P M, childrens hour stoies b “Blg
Brother' of KPO 7 P. M, Rudy Seiger's Fair-
mont Hotel Orchestra 8 P M Max Brad-
fields Versaule Band, during the intermissions
Mr Eizinga will speak on “Your Boy and Mine";
Jack Delaney, pianist, will play popular musie.

CKAC, Montreal, €25m (705k), E. S. T.—] 4§
P M Mt Royal Hotel Concert Orchestra. 4 P.
M weather, stocks news 430 P M Mt Royal
Hotel dance program

KGW, Portland, Ore., 482m (610k), P. T.—}1:]§
A M window shopping 11 30 A weather
forecast 1230 P M, concert by Datby s Orches-
tra of Cotillion Hall 330 P N cluidren s pro-
gram 730 P M  baseball scores weather fore-
cast and market reports 8 P M, concert by
Columbia Theater All Artist Orchestia 9 P M.,
Alexander Hanulton Insttute business talk by
James Alhert 10 P M dance music by George
Olsens Metropolitan Orchestra of the Hotel
Portland

WFAA, Dallas, Texas, 476m. (630k), C. S, T.—
1230 P M  musical program by the Red Head
Girl of the Dallas Journal.

WHN, New York, 360m. (830k), E. S T.—7:30

P M 'Mal Hallett’s Roseland Dance Orchestra,
8 P M London Shue Orchesira and Entertainers.
830 P M Umon of Orthodox Jewish Congrega-

tions 8§30 P M H Murray O Nell baritone
soloist  smging popular and classial ballads 9

an Gregory and his Dancing Carnival
Orchestra 9 30 %’ M M Witmark li]lagk and
White program 10 05 P M, Fletcher Henderson's
Alabam Club Orchestra

WJZ, New York, 455m. (660k), E. S. T.—7:30
P M  dance program by lrving Sclzer and his
Cafe B.ulevard Orchestra 7.45 P M . "The Prog-
ress of the World,” a Review of Reviews talk, 8

M _ dance program by Irving Selzer and his
Cafe Boulevard Orchestra 8.30 M., cty offh-
cial series 8 45 , at_bome with Andrew
White and his guest, H C. Wagner 9:05 P M,
annual ' nquet of the Talking Machine and Radio
Men s wasociation, direct from the grand ballroom
of the Ilotel Penns Ivania; Paul W hiteman, Gar.
ber Davis, iron rchestra, Brooke Johns, Brox
Sisters  Vincent Lopez, Ben Selvin, ~Eml Cale.
man  Paul Specht, Eddie Cantor

KSD, St, Louis, Mo., S46m. (550k), C. S. T.—
630 P M, program of Aberyh’s Concert Ensem-
ble broadcast direct from Hotel Stailer 9P M,
studio recital by Mrs H W Geller soprano; Miss
Virgima Slack reader 11 P M, broadcasting
direct from Hotel Statler dance music played by
Rodemich’s Orchestra

KFAE, Pullman, Wash., 330m. (%10k), P. T.—8
P M, “The Outlawry of War " Prf C. H.
Wooddy; *‘Finding New Facts for Axriculture,”
Dean C Johnwon: “Two Bouquets of Clover,”
Lincoln R Lounsbury; instrumental music, vocal
solns  mino

WKAQ, San Juan, P. R., 360m. (830k), E. S, T.—
Broadcasts every Wednesday, 7 to 9 P M., an-
nouncements mn Spanish and English,

PWX, Havana, Cuha, 400m. (750k), E. S. T—
Broadcasts Wednesdays at 8 30 P ; Prugrams
announced

WRAZ, Newark, N. J., 283m (1290k), 2. S, T.—
Broadcasts every evening from 12 nndmght until
1 A M ; program announced

KFNF, Shenandoaah, lowa, 266m. (1136k), C. S. T.
—Broadcasts W educsdays, 7 30 to 9 30 P. M ; pro-
gram announced

Thursday, May 1

WWJ, Detrait, 517m (580k), C. S. T—8 A M
Sgtting up exercises by R J Horton physical
director of the Detrowt Y M.C A 930A M .
“Tomght's Dinner” and a special talk by the
woman s editor 945 A M public health service
bulletins and talks on suhjects of general interest.
1025 A M official weather forecast 11 5§ A M.,
Arlington time relayed by the Western Union.
12 noon Edward Barnes baritone; 1 eRoy De
Turk tenor 3 P M » the Detroit News Orchestra,
330 P M official weather forecast. 3 35 P, M.,
market reports 5 P M baseball scores  8-30
P M the Detroit News Orchestra; Miss Victoria
Davie contralto, Miss lrene Ben<on, soprano.

P dance music by Jean Goldhette's Or.
chestra broadcast from the Graystone Ballroom.

WDAF, Kansas City, Mo., 41im (730 k), €. S.
T.~6 P. M., School of the Air; plano tuning-in
number on the Duo Art; marketgram, weather
forecast; time signal and_road report; address,
speaker from the William Jewell College Liberty,

e
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Mo.; reading, Miss Cecile Burton, from the
worf‘s of locgal and Missouri writers; the Tell-
Me-a-Story Lady; music, Fritz Hanlein’s Trianon
Ensemble, Hotel Muehlebach _11:45 P, M., Night-
bawk Frolic; the “Merry Old Chief” and the
Coon-Sanders Orchestra, Plantation Grill, Hotel
Muechlebach,

WBAP, Fort Worth, Teas, 476m (620k), C, S. T.
7:30 to 8:30 P. M., concert by Owen Crockett’s
Yeoman Orchestra, 9:30 to 10:45 P. M., Concert
by the Old Time Fiddlers of Lewisville, Texas.

WOR, Newark, N. J., 405m (740k), E. S. T.—
3 P. M., Guy lunter, the blind entertainer. 3:10
P. M., one act from Samuel Shlpmansﬁ:lay,
“Cheaper to Marry.” 3:30 P. M., recital by Helen
Rennyson Wilson, soprano. 6:15 P. M., Albert E.
Sonn, in “Radio for_the Layman.” 6:30 P. M.,
“Music While You Dine.”

WAAM, Newark, N. J., 263m (1140k), E. S. T.—
9 P. M., Ann Rose, Spanish soprano, singing “La
Paloma,” “Carmena Waltz,” "Marma," “Aloha
Qe”; Michel Borochowsky, pianist. 9:15 P. M.,
Rev. Dr. Arthur W. Brooks, scientific_astrologist.
9:30 P. M., E. M. Shoemaker, radio ductor. 9:45
P. M., Times Square Entertainers. P. M.,
Matawan Frolickers’ Musicrevue. 10:15 P. M,
Charles J. Sanders’ Sterling Dance Orchestra.
10:45 P. M., Harry Golub, tenor, and Jack Palmer,
pianist.

WLW, Cincinnati, Obio, 309m (970k), E. S. T.—
10:30 A. M., weather forecast and business re-
ports. 3 P. M., market reports. 4 P. M., piano
solos by Miss Adelaide Apfel; talk by a repre-
sentative of the League of Women Voters. 10
P. M., Times-Star Radio Club of the World, 10:10
P. M., ‘special program by the Cincinnati Con-
servatory of Music. o0 BaEn T

WGY, Schenectady, N. Y., 380m (790k), . T,
—11:55 A. M., time signals. 11:30 A. M., stock
market report. 11:40 A. M., produce market re-
port. 11:45 A. M., weather report. i P -
music and fashion talk. P. M., produce and
stock market quotations; news bulletins; baseba'll
results. 5:30 P. M., dinner music by Romano’s
Orchestra, New Kenmore Hotel, Albany, N. Y.
7:40 P, M., baseball results. 7:45 P. M., radio
drama, “The Walls of Jericho,” by Alfred Sutro,
presented by WGY Players.

KHJ, Los Angeles, 395m (760k), P. T.—12:30 P.
M., news items, weather report and music. . 2:30
P." M., program presented through the couftesy
of Barker Bros. 6:30 P. M., music memory con-
test conducted by Fitzgerald Music Co.; Prof
Walter Sylvester Hertzog telling stories of
American history; the H_ollywood _School for
Girls Glee Club; weekly visit of Dickie Brandon,
screen juvenile; bedtime story by Uncle John.
8 P, M.. program presented through the courtesy
of the Fitzgerald Music Co. 9 P. M., Albert Bry-
ant, tenor; Susan Frances White, reader.

WOC, Davenport, Iowa, 484m (620k), C. S. T.—
10:55 A. M., time signals. 11 M., weather 'and
river forecast. 11:05 A, M.._market quotations
and agriograms. 12 moon, chimes concert. 2 P.
M., closing stocks and markets, including week-
iy report of wool market. 3:36 P. M., educa-
tional' program. 5:45 P. M., chimes concert.
6:30 P. M., Sandman’s visit. 6:50 P. M., sport
news and weather forecast. 9 P. M., orchestra
program, 7 e s T

KDKA, Pittshurgh, Pa., 326m (920k), E. S, T.—
5:30 P. M., dinner concert by the KDKA Little
Symphony Orchestra, Victor Saudek, conductor.
6 P. M.. baseball scores. 6:30 P. M., Mother
Goose will have her May party. 6:45 P. M., fea-
ture. 7:15 P. M., program arranged by the
National Stockman and Farmer, including the
market reports. 8 P. M., concert arranged by
Chauncey Parsons througfl the courtesy of the
Rosenbaum Company. 10 P. M., Arlington time
signals; weather forecast; basebzll scores. 11 P.
M., special concert.

KYW, Chicago, 536m (560k), C. S. T.—? P. M.,
dinner concert broadcast from the Congress Hotel,
Chicago. 7:35 P. M., sport talk furmshed.by
Leo Fisher of the C‘hicago Evening American
staff. 7:45 P. M., talk on “Finance and Markets”
by Mr. T. Hoyne, who writes for the Chicago
Evening American under the name of Argus.
8 P. M., “Twenty Minutes of Good  Reading,”
by Rev. C. J. Pernin, S. J.. head of Department
o( English, Loyola University. Chicago. 8:20 P.
M., Edison Symphony Orchestra Concert at Or-
chestra Hall.

WBZ, Springfield, Mass,, 337m_(890k), E. S. T.—
5 P. M., dinner concert by the Leo Reisman En-
semble, 6:30 P. M., bedtime story for the kid-
dies. 7 P. M., program from_ the General Con-
ference of the ethodist Episcopal Church,
broadcast from the Springfield Auditorium. 8:30
P. M., program as arranged by Charles La Priere,
pianist, assisted by Mardis Grown, baritone, Vin-
cenzo Spolzino, tenor, transmitted from Hotel
Brunswick Studio, Boston. 9:55 P. M., Arlington
time signals,

_ WEAF, New York, 92m (610k), E. S. T.—
11 A. M., Thursday morning talks for women;
“The Place of Salads in the Daily Menu” by
Sarah  Field Splint; consolidated market and
weather reports. 4:00 P. M., rogram b{ the
Boys’ Cholr of Calvar EBiscopa Church of New
York City, with talk gy r. Livingston Farrand,
and Miciy Bennctt under the auspices of the
American Child Health Association. 5 P. M.. chil-
dren’s stories and songs by Anne Lloyd; the
Airship F.\iry, and Marjorie Horton Haskelf, the
Bird Lady. to 12 P. M., mid-week services un-
der-the auspices of the Greater New York Federa-
tion of Churches; United Cixar Storcs daily sport
talk by Thornton Fisher; Amphion Male Quar-
tette; talk by the Bank of Ainerica; “The Chic-
let Orchestra’™; Adelaide Soper, contralto; ‘Ioseph
Wilberscheid, violinlst; Harriet Sammet, planist;

(Kadel & Herbert)

HUDSON MAXIM, inventor of the Maxim si.

lencer, appears before the microphone at Station

WRC, Washington, in an address to the American

public on why they should vote for 2.75% beer
and light wines.

Vincent Lopez and His Orchestra direct from the
Grill of the Hotel Pennsylvania.

WG], Medford, Mass., 360m (830k), E. S. T.—
12:40 P. M., New England weather forecast fur-
nished by the U. S. Weather Bureau. 12:45 P.
M., closing report on farmers produce market
report. 6:30 P. M., closing stock market reports;
live stock markets reports; agriograms furnished
by the U. S. Department of Agriculture; Boston
police reports, Boston police headquarters. 7:30
P. M., evening program.

WRC, Washington, D. C., 469m (640k), E. S. T.
—5:15 P. M., instruction in_international code.
6 P. M., children’s hour by Peggy Albion. 7:45
P. M., “The Question Box,” by arrangement with
the Pathfinder Publishing Co. 8 P. M., dance
program by the Better 'Ole Orchestra. 9 P. M.,
a talk on motoring under the auspices of the
American Automobile Association. 9:15 P. M,
song recital to be announced. 9:30 P. M., Negro
imitations by Arthur B. Pierce. 9:45 P. M., song
recital to be amnounced. 9:55 P. M., time sig-
nals and weather reports. 10 P. M., operalogue
by Peggy Albion, assisted by members of the
Washington Opera Company.

WOO, Philadelphia, $09m (590k), E. S. T.—
11 A. M., grand organ. 11:30 A. M., United States
weather forecast. 12 noon, luncheon music by
the Tea Room Orchestra. 12:55 P. M., United
States Naval Observatory time signals. 4:45 P.
M., grand organ and trumpets. . M., sports
results and police reports. 10:55 P. M., United
States Naval Observatory time signals. 11:02
P, M, United States weather forecast.

WDAR, Philadelphia, 3%5m (760k), E. S. T.—
11:45 A. M., daily almanac. 12:02 P. ., organ
recital from the Stanley Theatre; features from
the studio; Arcadia Concert 6rchcstra, Feri
Sarkozi, director. 2 P. M., Arcadia Concert Or-
chestra; artist recital from the studio; Mrs.
Anna_B. Scott in talk, “The Market Basket.”
4:30 P. M., concert by the pupils of Herman
Widmaier. 5:45 P. M., baseball results and other
sports. 7:30 P. M., Dream Daddy with the boys
and girls.

WHAS, Louisville, Ky., 460m (750k), C. S. T.—
4:50 P. M., local livestock, produce and grain
market reports. 4:55 P. M., baseball scores. 5 P.
M., official central standard time announced. 7:30
to 9 P. M., concert by Fritz Reinhart and his
orchestra; Fritz Reinhart, piano and director;
Robert Lawrence, trombone; Walter Lips, saxo-
phone; Leonard Calvin, drums; Raymond Law-
rence, saxophone; Edward Gray, saxophone;
Bert La Mar, trumpet; four-minute Radio Forum
Boy Scout talk; four-minute digest of Interna-
tional Sunday School lesson, by Dr. R. B. Grider;
late important news bulletins; official central
standard time announced at 9 o'clock.

WNAC. Boston, 278m (1080k), E. S. T.—10:30
A. M., WNAC women’s club talks. 1 P, M,
Shepard Colonial Orchestra. 4 P, M., East Boston
High School Orchestra and Soloists. 6 P. M.
children’s half hour. 6:30 P. M., WNAC Dinner
Dance, Checker Inn Orchestra, 8 P. M., Concert
under auspices Malden Chamber of Commerce.

WPFAA, Dallas, Texas, 476m. (630k), C. S. T.—
12:30 P. 'M., address, Dr. A. D, Laugenour, presi-
dent Dallas Astronomical Society. 6:45 P. M.,
Boy Scout gro%am, H. W. Wester, Scout execu-
tive. 8:30 P. M., male quartet of singers with
varied entertainment from Greenville, Texas. 11
P. M., Gibson Mandolin and Guitar Club.
WHN, New York, 360m. (830k), E. S. T.—9:30
P. M, the Ormonde Sisters of Ed. Hutchison’s
Revue at the Monte Carlo. 9:40 P. M., Lou Gold’s
Wigwam Club Orchestra. 10 P. M., program by
All Nation’s Association, Henry Tutor Mason.
11:05 P. M., Edith Wilson and Fletcher Hender-
son of the Club Alabam. 11:30 P. M., Harry Hock

Entertainers, singing *‘On the Blue Lagoon,” “A

Smile Will Go a Long Way’” and “You're in Love

With Everyone.” 11:45 P. M., Ross Fowler, bari-

tone, singing "“Somebody Stole Mv Gal.” *Float-

i{lg I)"CWD the Mississippi” and ‘‘Abie’s Wild Irish
ose.

WJZ, New York, 455m. (660k), E. S. T.—5:30 P.
M., State and Federal agricultural reports, farm
and home repoits, closin7 quotations of the New
York Stock Exchange, foreign exchange quota-
tions, Evening IPost news. 7 P. M., Jack Rabbit
Stories. 7:15 I'. M., The Magazine of Wull street.
7:30 P. M., J. Vincent Moore, tenor 7:45 P. M.,
Mr. Stokowski, director of Philadelphia Symphony
Orchestra. 8 P. M., New York University lecture
direct from N. Y. U. 8:30 P. M., Wanamaker
organ concert. 9:15 P. M., Edwin Frauko Gold-
man, talk. 9:30 P. M., Marion Christian, sonrano;
Helen Mohr, soprano. 10 P. M., Wanda Norman,
pianist. 10:30 P. M., Hotel Majestic Orchestra,
dance program.

WJY, New York, 405m. (740k), E. S: T.—7:30
P. M., Philip Steele, baritone. 7:45 P. M., "“Golf,”
by Innis Brown . ‘M., Philip Steele, baritone.
8:30 P. M., concert, 9:30 P. M., May Singhi Breen,
banjoist, and Pe anamaker, pianist. ' 10 P. M.,
Douglas C. Harlon, “Movie Cartoons.” 10:15 P,

., _Leon_Gilbert Simon, baritone, accompanied
by Miss Simon.

WJAX, Cleveland, O., 399m. (760k), E, S. T.—
8 P. M., one hour of music furnished by the
Cleveland Hctel Orchestra; soprano solos by Es-
telle Chapin Thomson; numbers by the Bryan
Brothers, a versatile pair.

WIP, Philadelphia, 509m (590k), E. S. T.—
1 P. M., luncheon music by the Tea Room Or-
chestra. 1:30 P. M., official weather forecast.
3 P. M., artist students from the Horatio Connell
Vocal Studios. 6 P. M., official weather forecast
and final baseball scores. 6:05 P, M., dinner
music_by Harold Leonard’s Red Jackets from
Club Madnd. 6:45 P. M., U. S. Department of
Agriculture llvestock and produce market re-
ports. 7 P. M., Uncle Wip’s bedtime stories and
roll call for the children. 8:30 P, M., talk by
James Francis Ccoke, editor of the ‘““Etude,”” on
the Philadelphia Music Pageant; songs by Mrs.
James Francis Cooke, soprano. 8:20 P, M., inter-
national broadcast of' a program under the ya-
spices of the International Esperantists, announce-
ments to be made in Esperanto. 9:30 P. .
rellgu)us services  under auspices of Phila-
delphia Branch, United Synagog. 10:05 P.
talk by Lieut. William Perry, P. N. G.
111th Infantry. 10:30 P. M., recital by Karl
Bonawitz on the Germantown Theatre organ.
11:15 P. M., Ted Weems and his Cafe L’Aiglon
Orchestra,

KF1, Los Angeles, Cal, 463m (640k), P, T.—
+:45 P. M., Evening Herald news bulletins. 5:15
P. M., Examiner news bulletins, 6:45 P. M., Y.
M. C. A. concert; sales lecture. 8 P. M., Ambas-
sador Hotel concert. 9 P. M., Examiner concert.
10 P. M., concert arranged by Birkel Music Co.

KPO, San Francisco, 423m_(710k), P. T.—2:30
P, M., musical matinee. 4:30 P. M., Rudy Seiger’s
Falrmcnt Hotel Orchestra. 5:30 P. M., children’s
hour stories by %Big Brother” of KPO. 7 P. M.,
Rudy Seiger’s Fairmont Hotel Orchestra. 8 P.
M., organ recital by Theodore J. Irwin, 9 P. M.,
program for the National Musical Federation.
10 P. M., E. Max Bradfield’s Versatile Band

CKAC, Montreal, 425m (705k), E. S. T.—4 P.
M., weather, stocks, news, music. 7 P. M., kid-
dies’ stories in French and English. 7:30 P. M.,
Rex Battle and his Mt. Royal Hotel Concert Or-
chestra; solo by Benjamin Scherzer, viollnist,
and Rex Battle, pianist. 8:30 P, M., studic en-
tertainment,  10:30 P. M., Joseph C. Smith and
his Mount Royal Hotel Dance Orchestra; special-
ties by Teddy Brown, xylophone and saxophone.

KGW, Portland, Ore., 492m (6l0k), E. S. T.—
11:15 A, M., window shopping. 11:30 A. M.
weather forecast. 12:30 P. M., concert provided
by Seiberling Lucas Music House. 3:30 P. M.
woman’s story program., 7:30 M., baseball
scores, weather forecast and market reports. 8 P.
M., accordion solos by Johnny Sylvester, 8:15

.M., studio program of dance music by George
Olsen’s Metropolitan Orchestra of Hotel Portland.
0 P. M., dance music by George Olsen’s Metro-
politan Orchestra of the Hotel Portland; intermis-
sion solos by Naomi Miller, soprano.

WNAC, Boston, 278m (1080k), E. S. T.—10:30
A. M., WNAC women’s club talks. 1 P, M.,
Chamber of Commerce luncheon, broadcast from
Copley Plaza Hotel. 4 P. M., Shepard Colonial
Orchestra., Incidental music, broadcast from
Loew’s State Theatre. Selections on the Mehlin
Welte reproducing piano. 6:30 P. M., WNAC
Dinner Dance, broadcast from Hotel Westminster.
8 P, M., Brighton Women’s Catholic Institute
Banjo Club,

Friday, May 2

WWJ, Detroit, 517Tm (S80k), C. S. T.—8 A. M.,
Setting-up exercises by R. J. Horton, physical
director of the Detroit Y. M. C. A. 9:30 A, M.,
“Tonight’s Dinner” and a special talk by the
woman’s editor. 9:45 A. M., Public Health Ser-
vice bulletins and talks on subjects of general
interest. 10:25 A. M., official weather forecast.
11:55 A. M., Arlington time relayed by the
Western Union. 12 noon, dance music by Jean
Goldkette’'s Orchestra, broadecast from the Gray-
stone Ballroom. 3 P. M., the Detroit News Or-
chestra. 3:30 P. ., official weather forecast.

5 M., market reports. 5 P. M., baseball
scores. 7 P. M., the Detroit News Orchestra;
Miss Genie La Plantte, soprano; Archibald Coae-
per, baritone.

(Continned on pnge 22)
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‘Meanwhile H(_)me-wofl;(.Waits_

P
- '?

(Kadel & Herbert)
A FANCY motor

delivery wagon
equipped with a
radio receiving
set, plenty of head
phones and loud
speaker, is making
a tour of the
country. Photo
shows children in
New York City
having a glorious
time listening in.
Twenty sets of
earphones are
used. The novelty
added a touch of
radio to the side-
walks of New
York and afforded
a gleeful after-
noon for a small
army of young-
sters and some
adult lookers - on
and listeners - in

Father Hayden, Chaplain at Atlanta Penitentiary, adjusts the
prisoners

set. (Keystone)

|

A REHEARSAL was held at Wembley, England, before the microphone to see that it
was in good condition for the speech King George delivered.(Wide World)

(Foto Topics, Keystone)

POSSESSOR of a set termed “the mi
Bennett (above), of New York City, ge
stations each nicht. He has five aeri:

(arscsnational INewsreel) §
MAYOR ROLPH, of San Francisco, tuni|
route to the Far East, his wife &

b

-




RADIO WORLD

bst 7C0mplete

S

3T

(International Newsreel)

broadcasting sta-

tion was added
to the list of
more than 570
now operating in
the United States
when WES, Chi-
cago, went on the
air. The photo
shows J. Al
Goodrich, one of
the operators at
the new station,
doing double
duty as broad-
cast listener and

testing expert.

t omplete,” A. L.
f>m 30 to 50 DX

iiaboard ship en
stiing in.

(Atlantic Foto)

HERE IS lIrene Delroy, whose voice has
charmed thousands of WHN listeners.

A MECHANIC climbs the aerial tower of CKCH, Ottawa.
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Programs
Friday, May 2 (continued from
page 19)

WDAF, Kansas City, Mo., 41lm (730k), C. S. T.—
6 P. M., School of the Air; p:ano tumng-in num-
ber on the Duo-Art; marketgram; weather fore-
cast; time signal and road report; address,
speaker from the Kansas City Children’s Bureau;
tﬂe Tell-Me-a-Story Lady; music, Fritz llan.
lein’s Trianon Eusemble, Hotel Muehlebach. 8
P. M., program by the WDAF minstrels and
{\‘ack Riley’s Plantation Serenaders. 11:45 P. M.,

ighthawk Frolic; the “Merry Old Chief” and
the Coon-Sanders Grill,
Hotel Muehlebach,

WBAP, Fort Worth, Texas, 476m (620k), C. S. T.
—7:30 to 8:30 P. M., concert by the Texas
Christian University, under arrangement of Prof.
H. D. Guelick, head of the school of music. 9:30
to 10:45 P. M., concert by Fred Wagner and his
Hawaiian steel guitar players.

WOR, Newark, N. J,, 405m (740k), E. S. T.—
6:15 P. Agnes Leonard in songs for the
children. 6:30 k. M., **Man in the Moon” stories
for the children. 7 P. M., recital by William J.
Clancy, tenor.

WLW, Cincinnati, Ohio, 303m (970k), E. S. T.—
10:30 A. M., weather forecast and busimess reports.
1:30 P. M., market reports. 11 P. M., popular
program by Doherty’s Melody Boys.

WGY, Schenectady, N. Y., 380m (790k), E. S. T.
—11:55 A. M., time signals. 11:30 A. M., stock
market report. 11:40 A, M., produce market re-
port, 11:45 A. M., weather forecast. 1 .
music and one act play, "“I'he Test,” by Jay Lee
Murphy. 5 P. M., produce and stock market
quotations; news bulletins. 5:30 P. M., children’s

rograni. . M., health talk, N. Y, State
Bepartment of Health, 7:40 P. M., baseball re-
sults. 7:45 P. M., musical program.

KHJ, Los Angeles, 385m (760k), P. T.—12:30 .
M., program presented through the courtesy of
Barker Bros. 6:30 P. M., music memory contest
conducted by the Fitzgerald Music Co.; Prof.
Walter Sylvester Hertzog; program through the
courtesy of Barker Bros; weekly visit of Richard
Headrick, screen juvenile; bedtime story by
Uncle John. 8 P. M., program presented through
the courtesy of Barker Bros.

WOC, Davenport, lowa, 484m (620k), C. S. T.—
5:45 P. M., chimes concert. 6:30 P. M., Sand-
man’s visit. 6:50 P, M., sport news and weather

Orchestra, Plantation

forecast. 7 P. M., educational lecture. 7:20 P.
M., Sunday School lesson. 8 P. M., musical pro-
gram.

KDKA, Pittsburgh, Pa., 326m (920k), E. S. T.—
5:30 P. M., organ recital by Paul Fleeger, from
the Cameo Motion Picture Theatre, Pittsburgh,
Pa. 6F. M., baseball scores; concert continued.
6:30 P. M., “The %Iueen of Hearts, She Baked Some
Tarts.” 6:45 P. , news bulletins. 7:05 P. M.,
Radio Boy Scout meeting. 7:40 P. M., National
Stockman and Farmer market reports. 8 P, M.,
special feature. 10 P. M., Arlington time sig-
nals; weather forecast; baseball scores.

KYW, Chicago, 536m (560k), C. S. T.—6:45 P.
M., children’s bedtime story. 7 P. M., dinner con-
cert broadcast from the Congress Hotel, Chicago.
8:20 P. M., program furnlished by the American
Farm Bureau Federation. 10 P, M. to 2:30 A. M.
—Midnight Revue.

WBZ, Springfield, Mass., 337m (830k), E. S. T.—
5 P. M., dinner concert by the WBZ Orchestra.
6 P. M., “The Pouch,” a dramatized story. 6:30
P. M., bedtime story for the kiddies. 9:30 P. M.,
program as arranged by Aaron Richmond, con.
gisting of cello solos, soprano solos and piano
solos, transmitted from the Bostcn Studio, 10
P. M., pregram of chamber music by the WBZ
Orchestra; results of games played by the
American, National and Eastern Leagues will
be announced at 5, 6 and 9 P. .

WEAF, New York, 492m (610k), E. S, T.—
11 A. M., talk under the ausplces of Country
Life; musical program; consolidated market and
weather reports. 4 P. M., special club program
of interest to women, with talks and music. 5 P.
M., George Olsen and Ilis Orchestra. 7:20 to
11 P. M., talk by Louis Wiley, editor of New
York Times on Boys’ Week; United Cigar Stores
daily sport talk by Thornton Fisher; talk on
Crisco; “The Happiness Boys,” Billy Jones and
Ernest Hare; Felian Garzia, pianist; battery in-
struction talk by George C. Furness, head of
Radio Division of National Carbon Co.; B. Fischer
and Company’s “Astor Coffee’” Dance Orchestra;
Wendell Ilall, song maker with his ukulele enter-
taining for National Carbon Company; Mozart
String Quartette.

WG], Medford, Mass,, 360m (830k), E. S. T.—
12:45 P. M., closing report on farmers produce
market report. 6:30 P. M., closing stock market
reports; code practice; Boston police reports;
Boston police headquarters. 7:30 P. M., evening
program. 7:40 P. M., late Amplco releases. 7:50
P. M., Red Cross Health talk by Henry Copley
Green of the Metropolitan Chapter of the Ameri-
can Red Cross entitled “What to Eat.” 8 P. M.,
vocal and instrumental concert arranged by Miss
Mable Murray of Winthrop, Mass. 9 P. M., pop-
ular song hits by the Orpheum Music Company.

WRC., Washington, D. C., 469m (640k), E. S. T.
—3 P. M., fashion developments of the moment
prepared by “Women’s Wear.” 3:10 P. M,

song recital by Arthur McCormick, baritone.
3:20 P. M., “Beauty and Personality,” by Elsie

Pierce. 3:25 P. M., curient topics by the editor
of “The Review ot Reviews.” 3:35 P. M., piano
recital by Ethel Grant. 3:50 P. M., the

Magazine of Wall Street. 4 P, M., song recital
to be announced. 5:15 P. M., re-transmission of
time signals and weather forecasts. 6 P. M.,
stories and songs for children by Peggy Albion
and Mary Frances Glenn,

WOO, Philadelphia, 509m (530k), E. S. T.—
7:30 P. M., spoits results and police reports;
dinner music uy the Hotel_Adelphla Concert Or-
chestra. 8:30 P. M., Special program fromn the
Fox Theatre Studio. 9:10 P. M., Temple Male

uartette. 9:30 P. M., grand organ recital, Mary

. Vogt. 10 P. M., daunce program by Earl
Gresh and hls Orchestra from the liotel Adelphia.
10:55 P. M., United States Naval Observatory
time signal. 11:02 P. M., United States weather
forecast.

WDAR, Philadelphia, 395m (760k), E. S. T.—
11:45 A. M., daily almanac. 122 P. M., organ
recital from the Stanley Theatre; features from
the studio; Arcadia Cafe Concert Oichestra. 2
P. M., Arcadia Cafe Concert Orchestra; playlet,
the Philadelphia School of Elocution and Ora-
tory. 4:30 P. M., program of dance music. 5:45
P. "M., baseball and other sports results. 7:30
P. M., Dream Daddy with the boys and girls.
7:50 P, M., Dream Daddy’s own music man. 8 P.
M., book review by Arnoid Abbott. 8:10 P, M.,
poet’s and author's corner; artist recital; play-
let by the Walter Greenough WDAR VPlayers.
10:10 P. M., Howard Lanin’s Dance Orchestra.

WHAS, Louisville, Ky., 400m (750k), C. S. T.—
4 to 5 P. M., selections by the Walnut Theatre
Orchestra, Walter Davison, conductor; police
bulletins; weather forecast for Kentucky, Indiana
and Tennessee; *“Just Among Home Folks,” a
daily column appearing in the Courier-Journal;
selections by the Alamo Theatre Orchestra, Harry
S. Currie, conductor; late important news bul-
letins. 4:50 P, M., local livestock, produce and
graln market reports. 4:55 P. M., baseball scores.

P. M., official central standard time announced.
7:30 to 9 P. M., concert under the auspices of the
New Albany (Ind.), Boys’ Observance Committee;
Fred J. Williams, chairman; late important news
bulletins; official central standard time announced
at 9 o'clock.

WIP, Philadelphia, 509m (5%0k), E. S. T.—
1 P. M., luncheon music. 1:30 and 6 P. M., ofh-
cial weather forecast. 3 P. M., artists from the
Ada Turner Kurtz Vocal Studios. 4 P. M., radio
lesson in Mah Jongg broadcast from Cafe L’Aig-
lon. 6:05 P. M., Jordan-Lewis Dance Orchestra
from American Studio of Dancing. 6:45 P. M.,
U. S. Department of Agriculture market reports.
7 P, M., Uncle Wib’s bedtime stories and roll
call for the children.

KFl, Los Angeles, Cal, 469m (640k), P. T.—
4:45 P. M., Eveming Herald news bulletins.

5:15
P. M., Examiner news bulletins. 6:45 P. M., con-
cert. 8 P. M., Evening llerald concert. 9 P. M.,

Examiner concert. 10 P, M., vocal and instru-
mental concert. 11 P, M., Ambassador-Max
Fisher Cocoanut Grove Orchestra.

KPO, San Francisco, 423m (710k), P. T.—
12 noon, time signals from the Naval Observa-
tory; reading of the Scriptures. 1 P, M., Rudy
Sgiger’s Fairmont Hotel Orchestra. 2:30 P. M.,
organ recital by Theodore J. Irwin. 4:30 P. M.,
Rudy Seiger's i‘airmout Hotel Orchestra.

CKAC, Montreal, 425m (705k), E. S. T.—~145 P.
M., Mt. Royal Hotel Concert Orchestra. 4 P. M.,
weather, stocks, news. 4:30 P. M., Mount Royal
Hotel Dance Orchestra,

KGW, Portland, Ore., 492Zm (610k), P. T.—
11:15 A. M., market basket. 11:30 A. M., weather
forecast. 12:30 I. M., program by Peck Holton’s
Orchestra of the Wintergarden. 3:30 P. M., lec-
ture by Esther B, Cooley, clothing expert of ex-
tension service, Oregon Agricultural College. 7:30
P. M., baseball scores, weather forecast and
market reports. 8 P. M., lecture provided by
Portland School of Social Work. 10:30 P. M.,
Hoot Owls.

WFAA, Dallas, Texas, 476m. (630k), C. S. T.—
12:30 P. M., address, Dr. Robert Stewart Hyer,

president_emeritus of Southern Methodist Univer-

sity, on Sunday school lesson. 6:45 P. M., Frank

Reedy on “Alaskan Railway Development.” 8:30-

9:30 P. M., musical recital by J. esley Hub-

bell, baritone, and the memoers of the Hubbell
u .

WHN, New York, 360m. (830K), E. S. T.—ll
P, M., Louie Cohen’s Orchestra. 11:30 P. M.,
Billy Berkes singing “There’s Yes, Yes in Your
Eyes” and “My Fair Lady.” 11:40, Alex Cantor
singing _ “Twilight Rose” and “Watchin’ the
Moon Rise.” 11:45 P. M, Bob Schaefer and
Dave Ringle singing.

WJZ, New York, 455m, (660k), E. S. T.—5:30
P, M., State and Federal agricultural reports,
farm and home reports, closing quotations of the
New York Stock Exchange, foreign exchange
quotations, Evening Post news. 7 P. M., Thorn-
ton Burgess, Bedtime Stories. 7:30 P. M., weekly
French lesson. 8 P. M., Time's “Pop Question
Game.” B8:15 P. M., the Crescent Trio. 8:45 P.
M., talk and songs by Capt. Clarence Cisin. 9

. M., the Crescent Trio, 9:15 P. M., Gen. John
Ross Delafield “Preparedness Qur Best Guaran-
tee Against War”; 16th Infantry Band. 10 P. M.,
Eleanor Ziff, soprano. 10:30 P. M., dance pro-
gram by Paul Specht’s Hotel Almanac Orchestra.

WJY, New York, 405m. (740k), E. S. T.—7:30
P. M., Red and dray Melody Boys concert. 8

P. M., Loosclcaf Current Topics., 8:15 P, M.,
Frank Shevit, “Income Taxes.” 9:30 P. M., blow-
by-blow description of the boxing bout between
Vicenti and Pal Moran, direct from the ringside
at Madison Square Garden.

KSD, St. Louis, Mo., 546m. (550k), C. S, T.—
8 P. M., program to be announced.

KFAE, Pullman, Wash., 330m. (310k), P, T—
8:30 P. M., Vagabond's Orchestra, Leighton
Bailey, Spokane, leader; *Farm Crops,” C. L.
Viucent; “ls the Pacifist Right”? Rev. Clay Pal.
mer; cornet selos, William §’ Hanson, Michigan,
N. D.; “Transferring Bees,” B. A. i
strumental selections.

WKAQ, San Juan, P. R., 360m. (830k), E. S. T.
—Broadcasts every Friday, 7 to 9 P. M. Pro-
gram announced.

WNAC, Boston, 278m (1080k), E. S. T.—10:30
A. M., WNAC women’s club talks. 1 P, M.,
Shepard Colonial Orchestra. 3:30 P. M. Young
Peoples Fellowship Conference. 6 P. M., children’s
hali hour. 6:30 P, M., WNAC Dinner Dance,
Shepard Colonial Orchestra. 8:15 P. M., New
England Conservatory Orchestra, broadcast from
Jordan Hall.
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WFAA, Dallas, Texas, 476m. (630k), C. S. T.—
12:30 P. M., address by Hugo Swaun, manager
Better Business Bureau, 3:30 P. M., special
tnusical program. 8:30 P. M., Ball.-Richey-Smith
faculty recital from North Texas State ‘leachers’
College, Denton, Texas, 11 P. M., Adolphus
Hotel Orchestra playing dance music in the junior
ballroom of the hotel.

WHN, New York, 360m. (830k), E. S. T.—I12
noon, *-Listenin’ In,” with Jack Shack here and
there, on an hour’s program of varied and popu-
lar entertainment. 2:15 P. . musical program.
2:45 P. M., Tom Banks’ Colonial Inn Orchestra.
3:45 P. M,, Edith Wilson, of the Creole Revue,
at thi_ Club Alabam, 4 P. M., musical program.

Slocum; in-

4:30 M., Tom DButler, boy soprano, singin
%opular songs. 4:45 P, M., Melo (.}l)ub rchesgtrag,
ave Reish, leader, with Beulah Wolf, ragtime

singer.

WJZ, New York, 445m,. (660k), E. S, T.—4 P.
M., concert by the Hotel Uelmont Stringed En-
semble, llarry Lerner, leader, direct from the
Tea Room.of the Hotel Belmont. 5 P. M., Lan-
dau aud his_Ilarbor Inn Serenaders. 5:30 P. M.
State and Federal agricultural reports, farm an
home reports, closing ?uot_alious of the New
York Stock  Exchange, foreign exchange quota-
tions, Evgmug Post news. 7 P. Uuncle Wig-
gley Sto:nes. 7:10 P, M., Mary Ellis and Rudolf
Friml, “Songs.” 7:30 P. M., piano ensemble,
Marion Moodie and Dorothy Madden. 8 P, M.,
New York University Symghouy Orchestra. 9
P. M., Mrs. William  May Wright, soprano. 10
P. M., Hanna Van Vollenhoven, pianist.

KSD, St. Louis, 546m. (530k), C. S. T.—8 P. M.,
Missouri Theatre Orchestra concert and special-
ties broadcast direct frcm the theatre.

WJAX, Cleveland, O., 380 m. (760k), E. S. T.—
12 midmght, Orpheus Saxophcone Sextette and
Orchestra; vocal duets, June Ackroyd Farley
and Ruth Sponseller; Carl Rupp and llollenden
Hotel String .Quintette, with Fred Dempsey,
tenor; Mawaiian Orchestra, instrumental; lla.
waiian Orchestra, with vocal selections by Miss
Jean Kibby and Iloward fustice; vocal duets,
Misses Ethel Rhody and  Bobby Fitzpatrick;
ba.r_\jo solos, Eddie Connor, accompanied by Frank
Wiesenberger; veocal duets, Miss gcan Kibby and
Mr. Howard Justice; instrumental solos, Eddie
Peabody, of Allen Theatre; Hughie Thow’s Or-
chestra, o,f Gilbert's Academy, Lakewood; George
Warmack’s Syncopators, of the Far East Res-
taurant; Austin ? Wylie's Orchestra, of the
Golden  Pheasant Restaurant; loward Moran
Rgmbow.()rchestra, of Rainbow Gardens. There
will be instrumental solos between numbers by
members of the various orchestras,

KFNK, Shenanodoah, lowa, 266m. (1160k), C. S
T.—Broadcasts Saturdays, 7:30 to 9(1’. M).' Pro-
gram announced.

WWJ, Detroit, S17m. (580k), C. S. T.—8 A. M.
setting-up exercises by R. J. Horton, physicai
ﬂxrectqr of the Detroit Y. M. C. A, 9:30 A. M.,
To-mg,hts Dinner” and a special talk by the
Woman'’s editor. 9:45 A. M., Public Health Ser-
vice bulletins and talks on_subjects of general
interest. 10:25 A. M., official weather forecast.
11:55 A. M., Arlington time relayed by the West-
ern Union. 12 noon, Edward Barnes, baritone;
LeRoy De Turk, tenor. 3 P. M., the Detroit
News Orchestra. 3:30 P. M., official weather

forecast. 3:35 P. M., market report
bgscz)all scores. 7 P. M., the l;gfroist. Nsevrs‘ (%dr.-'
chestra,

WDAF, Kansas City, Mo., 411m. (730k), C. S. T.
—6 P. M. (School of the Air): piano tuning-in
number on the Duo-Art. Marketgram, weather
forecast, time signal and road report. Address,
Edgar A. Linton, writer-lecturer of Kansas City.
Thc' Tell-Me-a-Story Lady. Music: Fritz Ifau.
lein’s Trianon Ensemble, Hotel Muehlbach, 11:45
f‘.ldM.,tthglghawlé F(;olic, t(l)le }:M"ry 0ld Chief”

¢ oon-Sande 5 i
Grill; Hotel Muchibach, o hestra;  Plantation

WBAP, Fort Worth, Texas, 476m. (620k C.
Ec.)m-l'-‘_tz tol7:530 (Il’ M'., hreiiiclw of thc( int)e'rde-

ominational Sunda c|
Bible class by Mrs.yWs. I?.OBa:rs:x(::. and radio

WOR, Newark, N. J., 705m. (740k), E. S. T.—
8 P. M., Gene lx;gl.'aham's Bell Record Orchestra.
9 P. _M., “Impressions of Radio on a News aper
Man,” by Donald H. Short. 9:15 P. M., “Menta}
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and_Its Investigations,” by Gardner
‘Brdeé:gﬁ;t:y 3 of Columbia University. 9:30
P. M., joint program by Luc Jahn, soprano;
Beth Tregaskis, conmtralto; Edmund A. Jahn,
‘bass-baritone. 10:15 P. M., Ben Friedman Enter-
tainers.

WLW, Cincinvati, Obio, 309m. (970k), E. S. T.
—10:30 A. M., weather forecast and business re-
ports. 1:30 P. M., market reports, 3 P. M., stock

uotations. 4 P. M., special program T. .

*Donnell. editor of Writers’ Digest, lecture on
“Journalism.” .

, Schenectady, N. Y., 380m. . E. S.
T‘Zl((;)YSS A. M, U.y S. Naval Observatory time
signals. 11:30 A. M., stock market report. 11:40
A. M., produce market report. 9:30 P, M., dance
music Romano’s Orchestra, New Kenmore
Hotel, Albany, N. Y.

KHJ, Los Angeles, 3%m, (760k), P. T.—12:30
P. M., special program for Musm'\Vcck arranged
through the courtesy of R. E. Wales, presenting
Gladys Blackwell Pickering, soprano, and Ray-
mond Harmon, tenor. 2:30 P. , matinee musi-

cale. 6:30 P. M., children’s program, Music
Memory Contest, conducted by Fitzgerald Music
Co. Prof. Walter Sylvester Hertzog, telling

stories of American historg. Kathryn Sawyer,
4 years old, reader, Caryl Boardman, pianist, 12
ears old, pupil of Clara Gordon Scefeld. John
{‘. Brown, harmonica. Bedtime story by Uncle
John. 8 P. M., program arranged through the
courtesy of the Paul G. Hoffman Co.

WOC, Davenport, lowa, 484m. (620k), C. S. T.—
10:55 A. M., ume signals, 11 A. M., weather.and
river forecast. 11:05 A, M., market quotations.
12 noon, chimes concert. 12:30 P. M:, closing
stocks and markets, 3:30 P. M., educational pro-

ram., 5:45 P. M., chimes concert, 6:3
andman's Visit. 6:50 P, M., sport news an
weather forecast. 9 P. M., orchestra program.

KDKA, Pittsburgh, Pa,, 326m, (920), E. S, T.—
5:30 P, M., dinner concert by the Westinghouse
Band. 6 P. M., baseball scores; concert con-
tinued, 6:30 P. M., “The Knave of Hearts, He
Stole Some Tarts.” 6:45 P. M., “Last Minute
Helps to Teachers of Adult and Secondary
Classes.” 7 P. M., baseball scores. 8 P, M,, con-
cert by the Westinghouse Band, T. J. Vastine,
conducting.

KYW, Chicago, 536m. (560k), C. S. T.—6 P. M.,
news, fhnancial and final markets, 6:18 P. M.,
talk. Speuker will be announced by radiophone.
6:45 P. ll\l.. children’s bedtime story, 7 to 7:30 P.
M., dinner concert broadcast from the Congress
Hotel, Chicago. 8 to 8:38 P. M., musical pro-
gram.

WBZ, Springfield, Mass., 337m. (890k), E. S. T.
—11:55 A, M., Arlington time signals; weather
reports; Boston market report. 5 P. M,, dinner
concert by the Leo Keisman Ensemble., 6:30 P,
M., bedtime story for the kiddies. 6:40 P. M.,
coneart by the Hotel Kimball Trio. 7:30 P. M.,
program of music transmitted irom lome Beau-
tiful Exposition, Mechanics Building. Boston.
9:55 P. M., Arlington time signals. Results of
ames played by the American, National and

zlx);leilil Leagues will be announced at 5, 6 and

WEAF, New York, 492m. (610k), E. S. T.—4
P. M., dance program by the Mount Royal Or-
chestra; Mary_ Hupple, contralto. 7:30 P. M. to
12 n.ndnik'\ln. Gordon Male Quartet; Ada Gordon,
pianist; Mary Van Doren, soprano; George Pe-
coraro, Hawaiian guitar; Charles Catanese, uke-
lele; Evelyn  Simons, mezzo soprano; Mra.
George P Robbins, violinist; Salvator Solte,
basso; Vincent Lopez and his orchestra direct
from the grill of the Hotel Pennsylvania.

WG, Medford, Mass., 360n. (830k) E. S. T.—
6:30 P. M., code practice. New England weather
forecast, furnished by the U. S. Weather Bureau.
New Engluud‘crop notes, furnished by V. A.
Saunders, statistician. 7:30 P. M. 1 Talk on
current events, by David M. Cheney. 2 Pupular
song hits, by C.” P. Reme. 8 P, KI., 14th of a
series of talks on New England business industry
by _Arthur R. Curnick, of the New Englan
Business Magazine. Minstrel show given by the
St. Juhn's Church.

WRC, Washington, D, C., 469m. (640k), E. S, T.—
5:15 P, M., instruction in international code. 6
P, M., Children’s Hour, by Peggy Albion. 7:45
P. M., Bible talk, under the auspices of the
Mcn's Organized Bible Class of D. C, P. M.,
violin recital by Mildred Falluor. 8:15 P. M.,
song recital by Dorothy Mansfield, of the Wash-
ington Opera Company. 8:30 P. M., song recital
by Edouard Albion, baritone and director of the
Washington Opera Company. 8:45 P. M., piano
recital, to be announced, 9 P. M., song recital
by Edouard Albion, baritone and director of the
Waahmgton Opera Company. 9:15 P. M., con-
cert of instrumental music. 9:55 P. M., time sig-
nals and weather forecasts. 10 P. M., concert of
Hawaiian music,

WOO, Philadelphla, 609m. (590k), E. S. T.—
12 noon, luncheon music by the Tea Roomn Or-
<hestra, 12:55 P. M., United States Naval Obser-
vatory time signal. 4:45 P, M., grand organ and
trumpets. 5 . M., sports results and police re.
ports. 10:55 P, M., United_States Naval Obser-
vatory time signal. 11:02 P. M., United States
weather forecast.

WDAR, Phlladelphia, 395m. (760k), E. S. T.—
11:45 A, M., daily almanac. 12:02 P, M., organ
recital from the Stanley Theatre; features from
the studio; Arcadia Cafe Concert Orchestra, 2:30
P. M., Arcadia Concert Orchestra; artist recital
from the studio. 4:30 P. M., The Cotton Pickers,
under the direction of Wifbur De Paris, from

the Palais De Amour. 5:45 P, M, baseball and
other sports results, 7:30 P. M., Dream Daddy
with the boys and girls.

WHAS, Louisville, Ky., 400m. (750k), C. S. T.—
4 to 5 P. M, selections by the Alamo Theatre
Orchestra, Harry S. Currie, conductor. Police
bulletins. = Weather forecast for Kentuck In-
diana and Tennessee. Selections by the alnut
Theatre Orchestra, Walter Davison, conductor.
Late important bulletins. 4:50 P. M., local live-
stock, produce and grain market reports, 4:55
P. M'., baseball scores. 5 P. M., official central
standard time announced. 7:30 to 9 P. M,
one-hour concert by the Alpha Mu Musical Fra-
ternity of Hanover College (Ind.), G. H. Lemmon,
director.  Reading, Mrs. Cordia Greer Petrie.
Baritone solos, Bryan Hollaway, accompanied by
Miss Christine Brenzinger. Late important news
bulletins. Official central standard time an-
nounced at 9 o’clock.

WIP, Philadelphia, 509m. (590k), E. S. T.—1:30
and 6 P. M., official weather forecast. 3 P. M.,
%rogram by the Metropohtan Quartet, of Chester

a. 6:05 P, M., Harold Leonard's Red Jackets.
7 P, M., Uncle Wip's bedtime stories and roll
call for the children. 8:15 P. M., Bethlehem
Steel Male Chorus of eighty voices, Bethlehem,
Pa. 10:15 P. M., Harold Leonard's Red Jackets
from Club Madrid.

KF], Los Angeles, Cal., 469m. (64;k), P. T.—
4:45 P. M., Eveming Herald news bulletins. 5:15
P. M.. Examiner news bulletins, 6:45 P, M.,
vocal concert. 8 P. M., Gardiner Hart, baritone,
arranging prugram. 9 P. M., Examivner concert.
10 P. M., pcpular coucert. 11 P. M., Ambassador-
Max Fisher Cocoanut Grove Orchestra

KPO, San Francisco. 423m. (713k), P, T.—12
noon, time signals frum the Naval Olservatory.
Reading of the Scripture. 1 P. M., Rudy Seiger's
Fainnomt  Hotel Orchestra,  2:30 P. M., Mill
Valiey Junior Musical Club, under the direction
of Mary Melrose Gardner. 3:30 P. M.,
Max Gradfield's Versatile Band, playing in the
Palace Rose Rcom Bowl, tea dansant. 8 P. M.
to 12 midnight, dance music by Art Weidner's
popular artists. During the intermissions the
KPO Trio will sing popular songs.

CKAC, Montreal, 425m. (7¢5k), E. S. T.—7 P.
M., kiddies’ stories in French and English. 7:30
P. M., Rex Battle and his Mt, Royal Hotel Con-
cert Orchestra; Herbert Spencer, organist; Nap.
Dansereau, ’cellist. 8:30 P. M., concert direct
from the Fiontenac Rreweries, by Frontenac
artists and band. 10:30 1> M., Joseph C. Smith
and his Mount Roya! lotel Dance Orchestra.

KGW, Portland, Ore., 492m. (610k), P, T.—
11:30 A. M., weather forecast. 3 P. M., special
musical program. 3:30 P. M., children’s pro-
gram; story by Aunt Nell. 10 P. M., baseball
scores, weather forecast and dance music by
George Olsen’s Metropolitan Orchestra,

WNAC, Boston, 278m (1086k), E. S. T.—10:30
A, M.. WNAC women's club talks. 1 P. M.,
Brookline Society Syncopators. 4 P, M., Tea
Dance, broadcast from Copley Plaza Iotel. 6:30
P. M., WNAC Dinner Dance, by Lyonhurst Dance
Orchestra. 3:15 P M., Dance music, State Ball-
room_Orchestra, broadcast from State Ballroom.
9:15 P, M.. Dance Music, Hotel Westminster Or-
chestra. 10:15 P. M., Dance Music, Copley Plaza

Orchestra.
Sunday, May 4

KYW, Chicago, 536m. (560k), C. S. T.—11 A.
M., Central Church service broadcast from Or-
chestra Hall, Chicago. Musical program under
the direction of Daniel Protheroe. 2:30 P. M.,
Studio Chapel scrvice given under the direction
of the Chicago Church Federation, Speaker will
be announced by radiophone. 7 P. M.. preliminary
service of Chicago Sunday Evening Club. 8 P.
M.. regular meeting oi the Chicago Sunday Eve-
ning Club broadcast from Orchestra Hall, Chi-
cago.

WBAP, Fort Worth, Texas, 476m. (670k), C.
A

S. T.—11 A. M., complete services of the First
Methodist Church, Rev. W. Bgrrin, astor.
4 P. M., organ concert from the Rialto Theatre,

Miss Margaret Agnew White, organist. 5 P, M.,
corcert sponsored by Mrs. Will 8. Horn, violin-
ist; J. F. Garnon, violinist, and Joecil Garrison,
pianist. 11 P. M., midnight concert.

WGI, Medford, Mass, 360m. (830k), E. S. T.—
4 P, M., twilight program: 1, “Adventure Hour,”
conducted by the Youth’s ComEanion; 2, address
by Rev. F. A. Wiggin; Albert E. Adams, pianist.
8:30 P, M., evening program: 1, talk, un ler the
auspives of the reater Boston Federation of
Churches; 2, musicale.

WIP, Philadelphia, 509m. (580k), E. S. T.—2:50

. services from Germantown Theatre. 7:30
P. M., eveniug service from Holy Trinity.

KFl, Los Angeles, Cal.,, 469m. (640k), P, T.—
10 A. M., L. Church Federation service. 4
P. M., Federated Church Musicians’ Vesper ser-
vice. 6:45 P. M, Dr. IHenry Foote-Verrin and
pupils in concert. 8 P. M.,” Ambassador Hotel
concert. 9 P. M., Examiner concert. 10 P, M.,
Dutch Mill Orchestra.

KPO, San Francisco, 423m. (710k), P. T.—I1
A. M., undenuminational and non-sectarian
church service. The speaker wili be Rev. W.
Farlander, pastor Emanuel Evangelical Church
of Sun Francisco. The soloist will Le Mr. Syl
Burkenrcad. bass. 8:30 P. M., concert by Rudy
Seiger’s Fairmont Hctei Orchestra,

CKAC, Montreal, 425m. (70sk), E. S. T.—4:30
P. ML, special concert.

WFAA, Dallas, Texas, 476m. (630k), C. S. T.—
6 P. M., Radio Bible Class, Dr. William M. An-
derson, pastor First Presbyterian Church, teacher;
Bible study and Gospel song. 9 . M., address,

r. Harry Lee Virden, archdeacon diocese of
Dallas, the Protcstant Episcopal Church,  9:30
P, M., Jack A. Lavis and his orchestra in popu-
lar music recital.

KGO, Oakland, Cal, 312m. (360k), P. T.—3:30
P. M., concert by KGO Little Symphony Orches-
tra and soluists,

WHAH, Joplin, Mo., 283m. (1060k), C. S. T.—
9 A. M., Raio Chapel services.

WGY, Schenectady, N. Y., 380m (790k), E. S_ T.
=10 A. M.. Service of Union Presbyterian Church,
Schenectady, N, Y., sermon by the Rev T. Rose-
berry Guod. 2:30 P. M., WGY Symphony Orches.
t