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WORLD

ILLUSTRATED EVERY WEEK

GENERAL BUTLER ENLISTS RADIO IN PHILADELPHIA CRUSADE

(C. Keystone View Co.)

Brig.-Gen. Smedley D. Butler, of the Marine Corps, who is on a year’s leave of absence to serve as Director of Public

Safety of Philadelphia, has made a great “clean-up” in the City of Brotherly Love since January 1. His latest move was

to broadcast an address from Station WDAR asking the public’s co-operation. Gen. Butler is shown at the right. His
assistant, George W, Elliott, is at the left.
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NEUTRODYNE RECEIVER
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NEUTRODYNE has
taken the country by
storm. It is the re-
markable distance get-
ting, powerful, non-
oscillating and non-
whistling receiver.

A 32-page book answers
every question. The panel
is accurately drilled. A base-
board is furnished; in fact,
everything down to the very
last screw and nut, includ-
ing all necessary parts ex-
cepting the cabinet.

Besides the book there is
furnished schematic blue-
prints and template for
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Unassembled, Model KD-50
Freed-Eisemann Neutrodyne Receiver

NOW the opportunity is
presented to obtain a com-
plete set of parts, recom-
mended by the manufac-
turer, to work with each
other in building your
Neutrodyne set. An illus-
trated 32-page book on
how to build the Neutro-
dyne with full-sized dia-
grams and templates in-
cluded.

Complete
With Full Instructions

$80

Front

i

i

[T

drilling the baseboard, also

full-size pictorial perspec-
tive wiring diagram, so that it will hardly be
possible for the amateur with ordinary care and
skill to make an error.

Remember that here are licensed parts—not a collection of
apparatus trusting to luck that they will assemble properly.
Each part is designed and fitted to work with each other
part in this particular set. The instructions are so com-
plete and the parts so accurately matched that you will be
grateful for the manner in which we have eliminated guess
work in the amateur construction of this receiver.

For sale by dealers of the better class throughout the
country, for amateur and experimental building. Builders
are cautioned against attempting to build a Neutrodyne Set
with parts which are not recommended and designed by
{he manufacturer to work with each other.

\ fFreco-fiserans Ratio CoRPORATION
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AND PATENTS PENDING

View KD-50 Neutrodyne Bei:g Assembled

32-page illustrated book of in-
structions on “How to Build the
Neutrodyne,” with full size pic-
torial wiwring diagram and full
size panel and baseboard tem-
plates, $1. At your Radio Dealers.

T . D .
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MANHATTAN BRIDGE PLAZA
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A Weekly Journal Published Every Wednesday and Dated Saturday, by Hennessy Radio Publications
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Further Notes on the Ultradyne
Receiver

By B. C.

INCE the publication of the Ultradyne receiver the

writer has literally been flooded with letters from the

builders. Almost every one commented on the fact
that the Ultradyne was the ideal set. Among all of the
letters, I have found but three who have had trouble. In
the first case, the builder could not tune the set to the
higher wave lengths. If this happens to be the case with
you, wind about 25 per cent. more wire on each secondary
coil.

Fig. L. Diagram showing the manner in which the wire is wound on the
forms to make the transformers for the Ultradyne circuit. Arrows show
direction of winding wire.

In the other two cases, the sets would not work at
all, except for a rushing or a clicking sound. The trou-
ble here is simple. The primary coils are not placed in
the proper relation to the secondary coils. In the first
description of the set, I stressed this point. However, I
will admit, that it is a hard task to get them right the first
time, as even if you do get the wires running in the same
direction on each coil, there is a chance that the opposite
fields will be placed together. In this case, of course.
there will be absolutely no sound in the phones. Placing
these coils together is very much like getting the proper
connection for a honeycomb coil. When you buy one of
these, there is a fair chance that you will have to take the
coil apart and change the connections yourself. Getting
these coils placed properly is the only difficult thing about
the Ultradyne, and when you realize that there are three

Caldwell

pairs, you will see that this is a good evening’s work in
itself. However, don’t let this bother you, for the Ultra-
dyne is a wonderfu] receiver when once these coils have
been placed together properly.

The inside diameter of the coils used by the writer is
1)2”. They were wound with No. 22 double silk covered
wire.

The paper that is placed between the coils need be of no
particular kind, brown or heavy wrapping paper will suf-
fice. If double silk covered wire 1s used, no paper is
necessary.

The best forms to be used are radion or formica. These
come in the standard size, with a center of approximately
114””. These may be cut down to an outside diameter of
about 315”. Cardboard forms in this size may also be

y

Ny

/3 SPPWKES

Fig. 2. Former to be used for winding coils for the Ultradyne circuit. This

illustration may be used as a cutting template.

obtained in most localities and will work satisfactorily.
The original coils made by the writer were wound on
cardboard, so if you cannot obtain radion forms, do not
pe afraid to cut them from heavy cardboard.
One question that cannot be answered by writing, is
(Concluded on next page)
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This Receiver is Compact and Highly
Efficient

By Charles Bucher

the man who constructs his own receiver. Many

. fans who never thought that they had mechanical
ability in any line are now surprising themselves and
others by building highly satisfactory and powerful re-
ceivers. However, no matter what circuit is used, the
gereral rule of construction seems to lie in spreading a
little apparatus over a great big panel, and using leads
that could almost wire up a house for electricity. This
is basically and electrically wrong. You can limit your
leads and place your apparatus so that it will not inter-

PROBABLY the greatest fun of radio is realized by

(C. Kadel and Herbert)

Interior view of an interesting little one-tube receiver which is so small
that it can be easily held in the palm of the hand. Note the very exact
and neat construction.

fere electrically and yet will be small or compact to a high
degree.

A good example of this compact arrangement is shown
by the accompanying illustration, which depicts a_single
UV199 receiver build by Raymond Chassevent, a Bronx,
N. Y., amateur who, to say the least, is a very good work-
man and a most careful observer. Mechanically the set

is a positive wonder. Electrically it is a marvel of care-
ful placement of apparatus and wiring. Besides that, the
Luilder included several points novel in themselves which
it would do well for other amateur builders to observe.

The foremost point is the arrangement of the apparatus,
Note the manner in which the entire set was planned.
The panel is just a little larger than the wood forms
of the variometer in width and depth. It is just twice
the height of the UV199 and socket, or 6”, which makes
the entire panel square. Some of the leads are but 1}2”
in length, and the longest lead used is not over 7”. This
cuts down the internal resistance of the circuit wonder-
fully, and makes much louder and clearer signals possi-
ble.” If people who construct home-made sets would only
realize this point, as Chassevent surely must have before
making the receiver, there would be far less complaints
from disappointed builders of receivers.

One other novel point is the method used in tuning.
The receiver is not regenerative, and simply uses the
variometer across the grid and filament lgads of the tube
as an inductance. However it was found necessary to
incorporate a condenser or rather a variable bank of fixed
condensers to give sharp tuning. On the lower right
hand corner of the panel, directly in front of the tube will
be seen three fixed condensers. If you look real sharp,
you will see that they are joined to switch points or taps,
which lead through the panel to the front of the set.
They are of different capacities, which were first tested
out. One condenser allows perfect reception from WHN
the second from WOR and WJZ and 'the third from
WEAF and higher. Another good point about the circuit
is that it is only necessary to attach a good ground, and
no antenna, and signals can be plainly received.

A single 2214 volt dry cell supplies the B battery voltage,
and a three-cell flashlight battery supplies the current
necessary for the filament. These are neatly placed on
the base under the variometer as shown. Directly in
tfront of these, and under the variometer, can be seen the
grid leak of the small variable type which is used. Back
of that is the 30 ohm rheostat necessary to control the
filament of the tube.

This should prove a good example for some of the
amateur fans who like to “roll their own.” The point that
should be stressed, and which is not in most home made
receivers, is to make your leads short, and of good heavy
wire. Resistance in any part of a circuit that connects
apparatus cuts down the efficiency to a great extent, so
build it over now, using this as a model for the wiring,
and make your leads short, of good heavy bus wire, and
do not bring leads 18” in length around a tuning coil,
with nice right angle bends, to reach across a 6” space.

(Concluded from preceding page)

the manner of actually winding the coils. This is easily
shown in the diagram accompanying this article. It is the
five-turn coil, and to make things clearer, the direction ot
the wires is shown by arrows, with the start and finish
clearly marked. Wind the large or secondary coils in
the same manner, being sure that no binding material of
any sort is used on either the coils themselves or the
foimers.

Like most of all supersensitive circuits, this one is
critical, and in most cases is more critical than the well

known neutrodyne. By this I mean that it is critical as to
the wiring of the leads. In the neutrodyne, there are the
neutrodons to neutralize the internal tube capicitance
that causes the oscillations. In this receiver we rely
upon the turns ratio and the manner of winding and con-
recting the coils to do the same thing. This makes the
coils the one factor that determines the correct operation
of the circuit, and if they are not wired up just so, there
will be no results at all. It is not a circuit that can be
wired up in an hour or five hours, as time and care must
be taken. Wires should be short as possible.

wwWwW americanradiohistorvy com
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How to Make a CW or Radiophone

Transformer

By Leroy Western

O the experimenter who has available 110 volts
60 cycle A. C., a step-up transformer capable of
delivering both a high voltage and a low voltage is
invaluable. Such a transformer is useful in both radio

To-11O V. AC. '
1 375 Turns of 4 Core 1% thick
No./8 D.CC. in Built up of
5 layers \L .O/4"5i//’§:on steel
T- BEBRS oy l—
211
| OUEMRAR NN R —— _I_" I
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T 1 :
/ 2390 turns of N@ 30
54 ‘Irg%?g ?f IOV D.CC. in about cI{5 :
0.15 DCC. A layers. Tapped a
in 2 layers 3/?%\4*32%‘/‘} /6{}5 7‘ums.p

Fig. 1. Diagram showing location and winding of coils on the transformer.
The manner of constructing the core is also shown.

telephone and CW or ICW transmitting sets. The manu-
factured ones are quite expensive, although those made by
reliable companies are very efficient. Still the amateur with
the construction “bug” often desires to make his own but
hesitates because of lack of definite and authentic data.

To supply this want and furnish the required informa-
tion, the transformer described below and illustrated here-
with was designed. It was made after standard engineer-
ing practice using the regular formulas which can be found
in any electrical engineering handbook and when com-
pleted was found to be equal in performance to a standard
manufactured transformer which unfortunately had been
burned out.

In order to make the transformer operate at as low a
temperature as possible, a core of generous dimensions was

Wood - 10*X 1% X 1%'
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ance will accomplish the feat quite satisfactorily. Any of
these strips which are bent can be readily brought back to
shape by careful manipulation. The steel used should be
of two sizes, 8” and 6”. The actual assembling of the
approximately .014” thick, and should be cut into lengths
cc1e is done after the coils are wound, but beforehand thq
core should be assembled by overlapping the corners of
the strips which can be readily seen by referring to Fig. 1.

8" 1
//ron Strap
Core |
. —— Wood
: L 53c[“ew
1 Erse : = 1% long
L B s
L 0" >~

Fig. 3. Side view of the completed transformer showing manner of
mounting,

It should be assembled in this manner just for practice so
that the builder will be able to go ahead and place the core
within the coils in the easiest possible manner.
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Fig. 2 Wood former used to wind the coils of the transformer. It is easier
to wind it on the wood block than on the laminated leg.

used. Furthermore, it was made up of the best quality of
silicon steel obtainable and it is advisable to procure this
material from a company specializing in the sale of trans-
former steel. The material can in some cases be bought
already cut in 124" strips, but if not, it should be bought
in sheets and cut up. This will require a little careful
work in order to get the edges smooth and to prevent bend-
ing the metal when cutting. However, a little persever-

Fig. 4. Top view of the completed transformer showing location of binding
posts and also the final placement of the coils.

The next step is the winding of the coil. The primary
or input winding is to consist of 375 turns of No. 18 DCC
or asbestos insulated wire. The actual winding should
cover a space of 4” of the core and five layers will be re-
quired: This winding is to be placed on one leg of the
transformer as indicated in Fig. 1 while the other leg is to
Lave wound thereon two windings, one of sufficient size

(Concluded on next page)

www americanradiohistorv com


www.americanradiohistory.com

6 ~ RADIO WORLD

Here Is a Mexican Station You Can

Get in the U. S.

By G. Obregon, Jr.

United States have seen the interiors of the larger
broadcasting stations, through the columns of
R.pio WorLp. The illustrations herewith show one of
most powerful broadcasting stations in Mexico. It has
Leen heard in every state in the United States and has
alsc received cards from Canada, Cuba, Central and South
America. and numerous ships on both the Atlantic and
Pacific.
The station, whose call is CYL, is operated by “El Uni-
versal,” one of Mexico’s leading newspapers, and La

q MATEURS and broadcast listeners throughout the

Casa del Radio, the house of radio. It is situated at Av.
Juarez 62, Mexico, D. F.

The transmitter is a 500-watt tube set constructed es-
pecially for this station by a Texas radio manufacturer.
Tt operates on 500 meters (600 kilocycles) on Tuesdays
and Fridays from 9:00 to 10:30 P. M. It is the most
complete and powerful station used for the broadcasting
of entertainment south of the Rio Grande and enjoys a
wide popularity due to the interesting type of programs
that it transmits,

Programs in both English and Spanish are broadcast.

Three views of the powerful Mexican broadcasting station CYL. On the left is shown the interior of the studio, with a performer singing before the
microphone. In the center is shown the announcer (who is also the pianist, by the way) aclmowledging some telegraph and telephone calls from the

station. The announcer has to be somewhat of a linguist, as the range of the station makes annc

ts in both Spanish and English necessary.

On the right is shown the operating room, with the chief operator listening in and checking up on the programs.

(Concluded from preceding page)

to supply the necessary current for two 5-watt tubes and
the other to supply a total of 700 volts in sections of 350
volts each. Such windings will readily take care of two
5-watt tubes and may be used either for placing voltage
directly on the plates of the tubes or it may be fed through
a 10 or 12 jar electrolytic rectifier and thence to the plates.

For winding the coils, the writer found it advisable to
obtain a strip of wood 10” long by 115" square. The
corners were first rounded off slightly and then the block
was cut diagonally from end to end so as to form two
long wedge-shaped pieces. The pieces are to be placed
so as to form a 114” square block and a couple of turns
of cord or fine wire may be put around each end to hold the
blocks in position. Strips of tape about 103%” long are
then cut and placed overlapping each other lengthwise on
the block as illustrated in Fig. 2. As an example in wind-
‘ng we take the primary. Measure off 47 at about the
center of the coil and start the winding leaving about 8”
of wire for a connection. Proceed with the winding, plac-
ing on the required number of turns. Cut the wire, leaving
another 8” or so for the other terminal. The winding
chould be done smoothly and evenly. Now fold back one
end of one strip of the tape over the winding and bring
over the other end of the same strip so as to overlap. Pro-
ceed in this manner all the way around in this coil. The
wooden blocks can now be removed and a perfectly formed
and insulated coil will be found. It is advisable before
placing the tape on the wooden blocks to coat the latter

with talcum so as to allow them to slide out of the form.

This same procedure is followed for the winding of the
other two coils, the data on the number of turns being
given in Fig. 1. It is advisable when winding the filament
coil, to take off a tap at the center, as it will be found use-
ful in many circuits.

When the coils are all wound and formed, the core is
built up within the winding. First a strip of steel is in-
serted within the primary and another within the two sec-
ondaries. Elevating the coils on two blocks two 6” side
pieces are placed, overlapping as illustrated in Fig. 1. Two
other 8” strips are then placed within the coils and another
pair of strips added. In this manner the core is built up
to the required size. It should be seen that the core is
quite rigid in construction and that the coils are not loose.

After constructing the transformer it will be necessary
to mount it in some manner so as to at least partially pro-
tect the windings. This can be accomplished by provid-
ing a base of hard wood thoroughly boiled in paraffin or a
slate or marble slab 17 thick by 10” square. Two strips
of wood are also required, each being 8” long by 1” square.
These are to be the supporting blocks for the core. Two
pieces of scrap iron are then cut and formed, as yokes as
illustrated in Fig. 3. Holes are drilled in each end of the
two yokes and the entire assembly is made as shown in Figs.
3 and 4. In the base-board are drilled eight holes for
mounting binding posts. The connections from the three
coils are brought out as shown in Fig. 4. The entire unit
is then rigidly assembled and can be handled quite roughly.
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Navy Thanks WOR for
Assisting “Shenandoah”

WO highly prized letters ad-

dressed to Louis Bamberger,
president of L. Bamberger & Com-
pany, who operate Station WOR,
Newark, N. J., have been received
from Hon. Edwin Denby, Secretary
of the Navy and Commander J. H.
Klein, Jr.,, U. S. N. They were sent
in official commendation of the serv-
ice rendered by Joseph M. Barnett,
studio manager, and Jack Poppele,
chief operator, on the night of Jan-
uary 16, 1924, when the giant air craft
“Shenandoah” after breaking away
from its moorings at Lakehurst, New
Jersey, hung suspended in midair and
storm-tossed over the control room of
Station WOR on the roof of the Bam-
berger Building.

The dramatic scene enacted at that
time with Barnett and Poppele broad-
casting to the crew of the “Shenan-
doah,” giving them location and reas-
suring words, following which hun-
dreds of thousands of radio listeners-
in were kept informed of the prog-
ress of the runaway airship has been
epitomized by Secretary Denby as “"un-
selfish and patriotic service.”

Barnett with tense nerves and voice
quivering with emotion broadcast to
the crew of the “‘Shenandoah”: “You
are now over Newark, New Jersey.
The lights vou see below are on the
tower of the Prudential Building.”
The answer came back. “Thanks, old
man.” This thrilling conversation
marked the beginning of the safe re-
turn of the “Shenandoah” to its hangar
at Lakehurst. Secretary  Denby
wrote:

“I desire to express to you the ap-
preciation of the Navy Department
and of the Naval Service for your val-
ued assistance on the occasion when the
‘Shenandoah’ was cast adrift from her
mooring on the night of January 16th.

“The ready response with which Sta-
tion WOR met the request of the offi-
cers at Lakehurst to broadcast the fact
of the ‘Shenandoah’s’ escape, and the
close cooperation that was maintained
by your station throughout the night
are worthy examples of unselfish and
patriotic service.”

Commander Klein, who is executive
officer at the Naval Air Station at
Lakehurst, N. J., sent this letter:

“On behalf of the officers and crew
of the U. S. S. ‘Shenandoah’ I wish
to express my appreciation to you and
the operating force of WOR for the
assistance given us on the night of
January 16, when the ‘Shenandoah’
broke away from her mast and sailed
out over New Jersey.

“I understand that you ceased oper-
ations entirely during this period and
devoted your entire attention to get-
ting in touch with the ‘Shenandoal’

and thereafter maintained uninter-
rupted communication from us to the
ship.  As a result of your efforts we
were constantly notified m regard to
the ship.

“Will you please also express to
your radio audience our appreciation
for the many telephone and telegraphic
communications sent during the night
from those who saw the ship in flight?

“This cordial cooperation and un-
selfish devotion to the air forces is
something which we particularly ap-
preciate hecause should any misfor-
tune ever overtake us in the air, we
shall always feel that we have a multi-
tude of friends on the ground who are
constantly helping us as you and your
people did.

“Captain McCrary, commanding the
‘Shenandoah,” is absent from the sta-
tion at this time and I know that he,
as well as all the officers and men on
the station, subscribes to these views
and we all hope that if we can be of
any assistance to vou that you will not
hesitate to let us know.”

Radio at Palm Beach
Interests the Dog

(C. International Newsreel)

Miss Betty Queen, of New York City,

and her Pekinese “Ming Toy” listening

in to a radio program at Palm Beach,

Florida. Judging by “Ming’s” expression,

something to eat is being discussed over
the air.
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A Radio Rhapsody

By Henry D. Cheney

U PON a crystal mounted high,
In a box all by itself,

A lordly tube with brilliant eye
Gazed from off a shelf.

“Behold my wonder plate!” said he,
“And filament and grid,

And tell me, crystal, what you see
Of greatness in me hid.”

The crystal scratched his shining head,
With a wire short and stout,

And in a tiny voice he said:
“O royal bulb, don’t shout!

“Of greatness miuch there is no doubt,
And mystery galore,

Concealed in you and round about,
Especially your roar.

“But look at me, O prideful one,
Who also secrets hold,

And see what great things I have done
In the many years that rolled!

“Clear as crystal, like my name,
I snatch the ether wave,

And ride upon the wings of fame,
That history to me gave.

“Admit I will that you are grand,
Most noble of detectors,

And in DX or broadcast band
The king among reflectors.

“So let us both go hand in hand,
Reflex or otherwise,

And see how much we can command
Of this ether of the skies.”

Amateurs Radio— Alarm

While Convicts Flee
ALTIMORE, Md. — Amateur
radio stations all over the
United States and remote sections
of Canada recently sent out on the
air the description of two convicts
who escaped from the local peniten-
tiary soon after the police and the
radio department of the “Baltimore
American” had been notified of their
disappearance.
The first alarm was sent by
Martin Porter, operator of amateur
station 3DQ. Immediately the mes-
sage was picked up by other opera-
tors in the vicinity and in a few
minutes had spread throughout the
Fast, amateurs in each city notify-
ing their local police authorities and
turning in the descriptions.

Far into the night, while the two
fugitives were fleeing, amateurs
here listening at their receiving sets
heard stations connected with the
American Radio Relay League in
the Mississippi Valley and on the
West Coast sending the alarm one
to another by telegraph code and
amateur phones. Within four hours
the entire country had been com-
pletely covered.

Referring to the incident, the
“Baltimore American” said: “A
tribute, indeed, to A. R. R. L. effi-
ciency, organization and co-opera-
tion and a real joy to the amateur.”
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The Captain and Four Radiomen
“Stand By”

" ASHINGTON, D. C.—Captain Herbert G. Spar-

row, U. S. N., commander of the U. S. S “Ta-

coma,” and four radio men were the last to leave
this vessel wrecked off Vera Cruz recently—and, at the
end, four of them were dead and the other injured. Old
naval traditions obtained, not alone through the action of
the gallant skipper, but through the four radiomen who
stood by with him in an effort to keep radio communication
Gpen.

While the details of the accident which killed Captain
Sparfow, Radiomen Lusser, Herrick and Sivin, and in-
jured Chief Radioman J]. V. Cooper are not available,
‘Admiral Eberle, Chief of Operations, says he believes all
five men were in the radio shack trying to maintain radio-
phone communication with the U. S. Consulate on shore,
which had been established the preceding day on batteries,
as the dynamos were out of action. Then the hurricane
struck the old cruiser, whose bow was on a reef, and
threshed her unmercifully, washing her with terrific seas

and pounding her to pieces. Either a falling mast or an
extremely heavy sea is believed by the admiral to have
crushed in the radio shack, formerly the captain’s emer-
gency cabin, located on the main deck just below and aft
of the bridge. The only dispatch bearing on the death of
these four men states: “They were all killed on the main
deck on January 21, having been struck by heavy wreck-
age and seas.”

Naval officers picture the captain, who was an authority
on electrical matters and a radio enthusiast, and the radio
operators, as crowded around the ship’s radio apparatus
trying to send a last message to the Vera Cruz Consulate,
when the crash came.

Investigations, scheduled as soon as the ‘“Prometheus”
reaches Charleston with the survivors, may reveal that the
navy has developed a new type of hero, the radioman,
who remains aboard even in extreme danger, continuing
to “stand by” with his skipper until ordered over the side
or relieved by a Higher Pouwer

Radio to Be Used Only on Last Leg of
Army Plane World Flight

ASHINGTON, D. C.—The army aerial world
tour will be attempted without the use of radio,

‘ ~ except on the last leg, across the Atlantic from
Hull, England, due to the conservation of weight, the
Chief of the Army Air Service has announced.

Radio experts and some fliers believe that this is an
unfortunate decision, since through the use of radio in
connection with aviation, greater assurance of successful
flights and the safety of pilots has resulted generally. But
the projectors of the flight do not consider radio essential.

Weather conditions, orders, and emergency calls can be
received immediately by pilots on radio-equipped craft,
and they, in turn, can send messages as to progress, posi-
tien, and changes in routes, as well as requests for assist-
tance, position reports, and desired information.

One plane, it is now planned, will be equipped with a
transmitter and a receiving set at Hull, England, but what
would happen if that plane should crash is not announced.

The radio-telegraph transmitting set is a 200-watt non-
synchronous, rotary spark, with a plane-to-ground range
of about 100 miles. The antenna will be a single weighted
trailing wire, and the whole set will weigh approximately
106 pounds. Six hundred meters will be the wave used.

A ‘super-heterodyne receiving set will also be carried in
the communication plane but no radio compass. The trans-
mitting set is capable of being transferred to another plane
if necessary. Spares and some replacement apparatus will
be carried across the Atlantic.

While the country at large, particularly radio fans, are
interested in the flight scheduled to leave Los Angeles,
Cal,, on March 15, and circumnavigate the globe westward,
some anxiety for the fliers is felt by those who have come
to place great confidence in radio communication and posi-
tion finding, such as will be possible when the naval air-
ship “Shenandoah” sails north to the Pole, fully equipped
with all radio facilities.

White’s Radio Bill Ready to Submit

By Washington R. Service

ASHINGTON, D. C.—The revised White Radio
Bill is now understood to have been generally
approved by the Department of Commerce, ex-
cept that the final draft has not been read by radio officials
there. A last conference between Congressman White, of
Maine, and Solicitor Davis of the Commerce Department
is expected in a few days, following which the bill will be
introduced in the House and referred to the Merchant,
Marine and Fisheries Committee. Public hearings will
then be held, for suggestions and complaints from the in-
terests affected. It is also believed a similar bill will be
presented in the Senate.
In general, the bill will provide for the continued inspec-
tion and licensing of all American ship and shore trans-
mitting stations, including commercial, private, broadcast-

jing and amateur stations, as well as the examination and
licensing of all operators by the Department of Commerce.
General regulations of all sending stations and operators,
1ogether with license fees, location of stations, the assign-
nent of wave lengths, power and hours, will be placed in
the hands of the Secretary of Commerce. Existing
licenses, however, will be permitted to run until they ex-
tire. An advisory committee of 15 experts, commercial
and governmental officials will also be authorized to aid
the Commerce Secretary. Assurance is given that receiv-
ing stations will now be required to secure licenses.

In view of the recent action by the Federal Trade
Commission, some advocates of the bill do not believe the
“monopoly” question should be included in the projected
legislative measure, but others say it may be.
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The C. White Super-Power Amplifier

More About a Device W hich Appealed to 10,741
“Radio World” Readers

By C. White, Consulting Engineer

“Super Amplifier.” At that time I had no idea that the

circuit would be so widely adopted. Almost instantly,
however, I received letters from nearly every part of the
world asking for more information concerning this ampli-
fier. Letters concerning this amplifier have never ceased
to come in and at the request of more than 10,741 readers,
by actual count, I have decided to repeat the original ar-
ticle in a slightly different form.

Push-pull amplification was by no means new when
it was first introduced for amateur use, and it was through
the efforts of the author that the Como Apparatus Com-
pany of Boston, decided to build a pair of duplex trans-
formers for amateur use. The only transformers of this
type that were on the radio market were not available for
home construction and' were not designed to go with the
amateur tubes now in common use. The actual design
of these transformers for amateurs was not an easy prob-
lem. Many calculations were involved as well as a great
ceal of careful laboratory research to bear out conclusions
reached on paper.  The problem of coil insulation, more-
cover, was a serious one. These transformers to be of any
value must be able to withstand high voltage surges such
as are very common in the third stage of audio-frequency
amplification when high plate voltages are employed.

What is the advantage of duplex amplification? This
is a most common and regular question that is being asked
almost daily in radio stores and elsewhere. Push-pull am-
plification is the only avell known method of amplifying a
loud signal to a great extent. If a signal is fairly loud
and it is desired to boost it up to still greater volume with-
out adding an undue amount of distortion, a stage of
duplex amplification is the logical thing. It is the one
form of amplification for audio frequencies that can be
successfully applied to act as a third stage. The reason
for this is that there is an actual push and pull action of
fhe two tubes, similar to that of a double action steam
engine. As the plate current of tube No. 1 in the push-
pull stage increases, the plate current of No. 2 is decreas-
ing. This causes a filtering out of a large amount of tube
noise and distortion. Then again the output transformer
of the duplex stage effectively prevents any of the direct
current plate supply from passing through the field coils
of the loud speaker. The passing of a high value of direct
current through the coils of a loud speaker causes it to be
biased in one direction, thus putting a stronger pull on
the diaphragm in one direction than in the other. This
means that the diapragm more readily responds to an
impulse in one direction than an impulse in the opposite
direction. In turn, this means that distortion of a cer-
tain degree is introduced into the reproducing mechanism,
making the loud speaker sound “raspy’” although the fault
is really in the use of a high plate current passing through
the coils.

As T have stated, push-pull amplification is more ef-
fective to swell the volume of a signal that is already audi-
ble to a good degree; therefore it is used, for example, as
the third stage of an audio-frequency amplifier. Many
radio fans will place a duplex stage right after their de-
tector tube and expect the loud speaker to pour forth a
marvelous volume on a signal that is extremely weak.
They are disappointed because a stage of ordinary ampli-

IN Rapio WorLp for June 9, 1923, I wrote up the

into the duplex stage.

fication should be used on a weak signal before it is fed
I Good transformer-repeated cascade
(ordinary AF) amplification is better suited to the ampli-
fication of a weak signal, but it falls down when it comes
to amplifying a strong signal to a still greater extent.
Some radio fans have found that they can secure more
volume as well as distance by using this super amplifier
after two stages of ordinary audio amplification. On a
distant station excellent results can be so obtained, but
when a good set is used and such a combination is em-
Ployed for the reception of a loud or local station they are
apt to seriously injure the loud speaker. I have seen and
heard the diaphragm of one of the strongest power type
of loud speakers permanently damaged in a test of this
nature.

The diagram herewith clearly shows the actual wiring
connections. It is plain to see that there is very little
wiring to the job and the assembly is extremely easy; the

G
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Plan view of a completed power amplifier. The wiring is plainly shown and
the terminals are all marked for ease in hooking up.

wires almost fall into place after the apparatus has been
properly located on a suitable baseboard.

After assembling this amplifier do not be afraid to
apply heavy “B” battery voltage to the tubes in the duplex
stage and for every 45 volts of “B” battery about 1.5
volts of “C” battery must be used. The “C” battery can
be made up of small flashlight cells, or an Eveready
“Three” battery can be used. Although this amplifier
functions best when UV201A or C301A tubes are used,
still very excellent results are obtainable with the UV 199
or C299. I would not recommend this unit for use with
the WDI11 or the WD12 owing to the fact that this type of
tube is a very poor audio-frequency amplifier for super or
power amplification.

If you are building a new set the super amplifier can
Le mounted in the cabinet with the other parts of the set,

(Concluded on next page)
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Radio Primer

MAKING YOUR RECEIVER MORE EFFICIENT:
Lately there has been much to do about “efficient” receiv-
ers. One circuit will be bruited about as “the most won-
derfully efficient” and the next one as the “most effi-
cient cCircuit using steeny-umph tubes ever perfected.”
Needless to say such statements should all be taken with
a good deal of salt. Because a circuit is as efficient as its
wiring and the apparatus used in its construction. Effi-
ciency means one thing—using the energy that is collected
in the antenna circuit to the best advantage, with the
least amount of loss in the circuits that eventually lead
the currents to the audible circuits (phone or loud speaker
circuit).

A simple crystal circuit can be made more efficient
than the most complex heterodyne receiver, which is not
properly or efficiently constructed, if you take the word
efficiency correctly. It will not give louder signals, but
will put the received energy to the best use. Efficiency
does not mean the use of six or eight tubes, or complex
filtering circuits or double, triple or quadruple tuners. It
means getting the most good out of the current received.
the loudest possible response in the phones with the least
amount of loss in the circuit.

One of the points that leads to the efficient working
of a receiver is the cutting down of losses in the circuit
itself. Most receivers, both home constructed and fac-
tory made, use long leads, with pretty and fancy bends in
the wires. This looks right, but is absolutely wrong.
To convince yourself of this fact, do the following: Take
two crystal receivers, identical as to apparatus, and wire
one up with nice bends in.the wire, long leads, and few
soldered connections. The second, wire up with heavy
copper wire (No. 12 if possible) and make the leads
as short as possible. Where two leads go to one piece of
apparatus, arrange the parts so that one lead will suffice.
Then hook up first the nicely constructed one to the an-
tenna and tune in on some medium strength signal. If
possible, get an audibility meter and test the strength.
Then test the other one, under the same conditions. The
one that uses the short leads with the heavy wire will
surprise you in its increase of audibility over ‘the second
or nicely wired one. This will give the “wire bending
fans” something to think over, if they will only test the
thing out.

Now, not getting away from the point, two receivers
using identical apparatus and the same circuit, which by
the way was the Superdyne, were tested out under the
same conditions. Care was taken, of course, not to run
the plate and grid leads too close, but the other wires were
run every which way, short and direct. An increase in
audibility of over 30 per cent. on the detector alone, and
a lessening of the disturbing howling noises was imme-

diately apparent in the direct wire receiver. To prove this
to the average builder would be simple, as all he has to do
is to rewire his set, making his leads short, direct and of
heavy, low resistance wire.

The ideal receiver would be ome that could use wire
as heavy as No. 6 or No. 8, but this is a physical impossi-
bility, as this wire is as thick as a thin lead pencil, and
costs too much.

The next point to consider is the spacing of the parts.
Do not use a 27” or 30” panel just because you happen
to have that size cabinet at home. You can easilv and
cheaply buy a new cabinet, but you cannot chase resist-
ance out of a circuit by laying a half dollar down in front
of the set.

Then make sure that every connection (and that doesn’t
mean almost every one) is firmly soldered with a resin flux
solder. A handy flux can be made by making a paste of
powdered resin in alcohol and placing a tiny bit on each
connection before applying the solder. Have the iron
good and hot, and the point well tinned.

The next thing, when using tubes is to use good sockets.
In most cases, the sockets of today depend upon the nibs
of the tubes making contact with the springs by pressing
down on them. They lose their springiness and conse-
quently relax, causing a poor contact. There are sockets
made which due to their peculiar constryction always
make a perfect contact, which is always wiped clean.
These sockets are harder to obtain than most, as they are
not as widely distributed as the cheap ones, but it is worth
while to wait three weeks to get one and be sure of good
contacts than it is to use a poor one and wonder where
the trouble lies.

Finally, do not use coils that cover too great a wave
length range, or that use a great number of taps to vary
the wave length. A single coil correctly proportioned,
the wave length of which is varied by a 23 plate con-
denser, should be the standard for the average amateur.
Bank wound coils because of distributed - capacity and
dead end loss will sometimes cut the volume of the signals
down 25 per cent. on local stations and even more on the
distant signals. A single coil of from 30 to 40 turns
shunted by a 23 plate condenser on a 4” tube will allow a
receiver to respond to all the broadcast waves, with the
probable exception of the very lowest around 200 meters.
It is better to have a receiver which is very efficient over
a wave length of from 250 to 500 meters than one that
will respond with lessened efficiency from 150 to 1,000
meters.

Plan your receiver carefully, wire it with heavy wire,
use straight connections, solder every one, and use in-
ductances that cover just the band you wish to receive.
Use the best of parts, pay especial attention to your
scckets and condensers, and you will find that every re-
ceiver you hear about, read about or build will prove itself
a sticcess as far as received signals and distance go.

(Concluded from preceding page) )
but the wiring should be so arranged that the input to this
duplex stage can be connected to the detector, first stage
or second stage, in order to control the volume output.
This is readily done by having a flexible phone cord with
a plug on one end and the other end permanently con-
nected to the input coil of the push-pull stage. This will
allow the input of the duplex stage to be connected into
the detector jack, the first stage jack, or the second stage
jack.

: Another fact to bear in mind is that the “C” battery
voltage is important. Failure to apply sufficient “C” volt-
age will mean a noisy amplifier, while with the correct
amount of grid bias (“C”) voltage the tone will be loud
and pure. Then again, the “C” battery aids to conserve
the “B” battery, since when the correct “C” voltage is apr

plied to the grid, the minimum plate current is drawn
from the plate potential supply.

All in all, there has been no more important addition
to the audio-frequency field than the introduction of push-
pull amplification. It has accomplished what had hereto-
fore been considered as impossible; that is, more volume
with less distortion by the use of an extra stage of audio-
frequency.

In conclusion, I want to thank all those who have writ-
ten me in care of Rapio WoRLD, Como Apparatus Com-
pany, and personally for their kind appreciation of my
humble efforts to serve them, and I regret the fact that
personal physical limitations alone prevented me from giv-
ing all letters a personal answer, such as 1s my general
rule. However, I am sure they will understand what it
means to receive so many letters on one subject.
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WORLD NEWS HAPPENINGS BRIEFLY
PHRASED FOR OUR BUSY READERS

e

({C. P. & A. Photos)

Frederick L. Hogg, of Highgate, London, England, who kept up a two

hours’ back-and-forth talk with an amateur in Canada. Low waves

around 150 meters were used, with comparatively low power. Hogg is

shown copying messages from American and Canadian amateurs. He has
a licensed station—a rarity in England.

Lives of great men all remind us we should broadcast as we
go, and, departing, leave behind us echoes from the radio.—New
York Tribune.

* x %

Cook: What are we having tonight, m’m?

Mistress: Why, I've just told you; clear soup; fillet of sole;
cutlets; cabinet pudding.

Cook: I meant on the wireless, m’m.—Punch.

* * *

Students in the classes to be taught by radio planned by some
of the Western universities will have no difficulty in walking
out on the professor whenever his discourse bores them.—The
New York Herald.

* % %

In a recent radio contest from Station WLW, Cincinnati, the
broadcasting station of the Crosley Radio Corporation, a number
of hams were given away. Several letters have been received
asking when the eggs will be offcred in a contest.

* *

E. F. W. Alexanderson, consulting engineer of the General
Electric Company, and chief consulting engineer of the Radio
Corporation of America, has been awarded the Order of the
Polonia Restituta by the Polish Government, in recognition of
his meritorious service in connection with the building of
Poland’s new radio station near Warsaw.

'

The Postmaster General of Ireland is reported to have decided
upon a method of broadcasting control and a group of Irish
firms have agreed to work the scheme together. There is to be
a main station at Dublin. Radio sets will be imported and manu-
factured locally. The license for an amateur will cost $5;
hotels and restaurants will pay $25. News, music and advertis-
ing will be broadcast.

(C. P. & A. Photos)
Bartholomew Molinari, San Francisco amateur, who is one of the few
American amateurs in communication with WNP, the MacMillan Expedi-

tion at the North Pole. A 250-watt tube set is used for transmitting,
with a home constructed regenerative set for receiving. Direct two-way
communication was estahlished without the necessity of any relays or aid
from other amateurs. The fading of WNP was bothersome, though.

—

(C. P. & A. Photos)

Making radio receivers in school shops now takes the place of making the

old-time taboret and knife box or candle-stands. The illustration shows a

group of New York school boys with the finished receivers they con-

structed during their manual training periods in school. While all the
sets bear some resemblance to one another, no two are the same.

Remember, we never know how many receivers catch some-
thing of the influence we radio daily.—Forbes Magazine.

* kK

Jazz music and radio loud-speakers have rendered great ser-
vice to the deaf. Deafness isn’t the curse that it once was.—
San Diego Union.

* Xk Xk

Almost everything but thinking may be artificially done, but
knowledge and understanding must be actively sought and
acquired. Man is the only animal who can do this—Dr. W. R.
Whitney.

L

Islands of the Southern Pacific Ocean have been brought with-
in range of American radio broadcasting. KGO, the new 1,000-
watt station of the General Electric Company at Oakland, Cali-
fornia, was heard two evenings out of five at Apia, Samoa, a
distance of 4,750 miles from Oakland.

* % %

At the Great Lakes Naval Training Station, where radio
operators are trained, the new fangled psychological method of
increasing speed in code reception, while the partly trained gobs
sleep, is being used with as great success as met the initial sleep
instruction tests at Pensacola. One night, after sending at high
speed to seventeen sleeping embryo operators equipped with
“ear-muffs,” a petty officer ended his watch with the code mes-
sage: “Hey, gobs! Get up, it's five-fifty-five!” Much to his
surprise, the snoring ceased, three of the men awoke, and in a
few minutes the other fourteen rolled out, asking what was the
matter. The flabbergasted petty officer now admits night code

practice may increase receiving speed, but he knows it will get
the students up at four bells.

(C. Wide World Photos)

The unique automobile in which four New Yorkers are to cross the country.

The car is equipped with every household necessity, and even bhoasts a

loop receiver, with which they may while away their idle moments while

traveling. The receiver is of the duo-control type, operating on the battery

of the car, and uses a small loop located inside the body to keep it dry in
case of damp or rainy weather.
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Complete List of U. S. Broadcasters

Includes Stations in Canada, Cuba, Porto Rico and Mexico
Corrected to February 8, 1924

Cail Owner
KDKA Wdst’'ghouse Elec. & M{g. Ca.
KDPM West'ghouse Elec. & Mig. Co.
KDPT Southern Electrical Co,
KDYL Telegram Publishing Co.
KDYM Savoy Theatre
KDY Qregon Inst. of Tech.
KDY Smith, Hughes & Ceo.
KDYX Star Bulletin
KDZB Frank E. Siefert
KDZE The Rhodes Co. .
KDZP Auto Club of So. California

KDZI Electric Sup‘s)ly Co.

KDZ Nichols Academy of Music
KDz Bellingham Publishing Co.
KFAD McArthur Bros, Merc.
KFAE State College of Washington
KFAF Western Radio Corp.

KFA 'lrl;l:iveF:lsity 'O‘SEOIO“

KFA e Electric

KFAR Studio Lighting zrvioo Co.
KFAU Daily Sun

KFAW  The Radio Den

KFAY W. T. Virgin Milling Co.
KFBB F. A. Buttrey & Co.

KFBC W. K. Azbill

KFBE Reuben H. Horn

KFBG First Presbyterian Church
KFBK Kimball-Upson

KFBL Leise Bros.

KFBS Trinidad Gas & Elec Co

KFBU The Cathedral

KFCB Nielsen Radio Supply Ce.
KFCF Frank A. Moore
Electric Service Sta., Inc.
KFCM Richmond Radio Shop
KFCP Ralph W. Flygare
KFCV Fred Mahaffey, Jr.
KFCY Western Union Collegs
KFCZ Omaha Central High School
KFDA Adlers Music Store
KFDD St. Michael's Cathedral
KFDH University of Arizona
KFD Oregon Kgricultural Collegse
H. Everett Cmting
KF¥DR Bullock's Hdw. & Spt. Goods
KFDV Gilbrech & Stinson
KFDX First Baptist Church
KFDY S. D. State Col. of Agric.
KFDZ Harry O. Iverson
KFEC Meier & Frank Co.
KFEL Winner Radio Corp.
KFE J. L. Scroggin
KFE Auto Electnic Service Co.
KFEV Radio Electric Shop
KFEX Augsburg Seminary
KFEY Bunker Hill & Sull. Mng. Ce.
KFEZ Am. Soc. of Mech. Engineers

KFFB {:enkins Fumiture Co.

astern Oregon Radio Ceo.
Dr. E. H. Smith
Marksheffel Motor Co.
KFFR Jim Kirk

KFFV Graceland_College
KFFX McGraw Company
KFFY Pincus & Murphey
KFFZ Al. G. Barnes Amuse. Co.
KFGC Louisiana State Umversntea
KFGP Chickasha Radio & Elec.
KFGH Leland Stanford Umverslt{
KFG Mo. Nat. Guard, 138th Inf.
KFG Arlington Garage
KFG Crary Hardware Co.
KFG Heidgreder Radio Sup. Co.
KFGX First Presbyterian Church
KFQy Gjelhaug's Radio Shop
KFGZ Emmanuel Mlssionag Col.
KFHA Colo. State Normal School
KFHB Rialto Theatre
KFHD Utz Elec. Shop Compan
KFHF Central Christian Churc
KFHH Ambrose A. McCue
KFH Fallon & Company
KFH Star Electric & Radio Co.
KFHS Clifford J. Dow
KFHX Robert Nelson
KF1 Earle C. Anthony, Inc.
KFID Ross Arbuckie's Carlge
KFIF Benson Poly. Institute
KFIL Windisch Elec. Farm Eqp. Co.
KFIO North Central High School
KFIQ Yakima Valley Radio Broad-
casting Association
KFIu Alaska Elec. Light & Pr. Co.
KFIX Church of Latter Day Saints
KFIZ Daily Commonwealth
KF]B Marshall Electrical Co.
KFJC Seattle Post-Intelligencer
KFJF¥ National Radio Mfg. Co.
KF} Liberty catre
KF, Delano Radio & Elec. Co.
KFJL Hardsack Mfg. Company
KFIM University of North Dakota

Valley Radio Co.
Ashley C. Dixon & Son
KFJV T. H. Warren

KFIwW {.e Grand Radio

KFJX Towa State Teachers’ Col.
KFKA Tunwall Radio Co.

KF1VY Texas National Guard
K;{(Z Colo. State Teachers’ College
KFKB Brinkley-Jones Hospital

Location

E. Pittsburgh, Pa.
Cleveland, Ohio
San Diego, Cal.
Salt Lake City, Utah
San Diego, Cal.
Portland, Oregon
Phoenix, Ariz.
Honolulu, Hawaif
Bakersfield, Cal.
Seattle, Wash.
Los Angeles, Cal.
Wenatchee, Wash.
Denver; Colo.
Bellingham, Wash.
Phoenix, Ariz.
Pullman, Wash.
Denver, Colo.
Boulder, Colo.
Moscow, Idaho
Hollywood, Cal.
Boise, Idaho
Santa, Ana, Cal.
Medford, Ore.
Havre, Mont.
San Diego, Cal.
San Luis (Sbisvo, Cal.
Tacoma, Wash.
Sacramento, Cal.
Everett, Wash.
Trinidad, Colo.

ramie, Wyo.
Phoenix, Ariz.
Walla Walla, Wash.
Billings, Mort.
Richmond, Cal.
Ogden, Utah
Houston, Texas
Le Mars, Iowa’
Omaha, Neb.
Baker, Ore,
Boise, Idaho
Tucson, Ariz.
Corvallis, Ore.
BRozeman, Mont.
York, Neb.
Fayetteville, Ark.
Shreveport, La.
Brookings, S.
Minneapolis, Minna.
Portland, Ore.
Deanver, Colo.

Oak, Neb.
Fort Dod%, Iowa
Douglas, Wyo.

Minneapolls, Minna.
Kellogg, Idaho

St. Lows, Mo
Boise, Idaho
Pend{cton. Ore.
Hillsboro, Ore.

Colorado Springs, Colo.

Sparks, Nev,
Lamoni, lowa
Omaha, Neb.
Alexandria, La.
lgallas,RTexan La.

aton Rouge
Chickasha, Okla,
Stanford Univ., Cal
St. Louis, Mo.
Arlington, Ore.
Boone, Iowa
Utica, Neb.

range, Texas
Baudette, Minn.
Berrien Springs, Mich.
Gunnison, Colo.
Hood River, Ore.
St. Joseph, Mo.
Shreveport, La.
Neah Bay, Wa:h.
Santa Barbara, Cal.
Seattle, Wash.
Linue, Hawaii
Hutchinson, Kan.
Los Angeles, Cal.
Tola. Kan.
Portland, Ore.
Louisburg, Kan.
Spokane, Wash.

Yakima, Wash,
Junean, Alaska
Independence, Mo.
Fond du Lac, Wis.
Marshalltown, Iowa
Seattle, Wash.
Oklahoma City, Okla.
Astoria, Ore.
Bristow, Okla.
Ottumwa, Towa
Grand Forks, N, D.
Grand Forks, N. D.
Stevensville, Mont.
ter, Iowa
Tonawanda, Kan.
Cedar Falls, Iowa
Fort Dodge, Towa
Fort Worth, Texas
Greeley, Colo.
Milford, Kan,
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326 20
270 1110
244 1230
3600 830
280 1070
360 620
360 830
360 620
240 1250
270 1110
278 1080
360 830
360 830
261 1150
360 830
33 910
360 830
360 830
360 830
280 1070
270 1110
280 1070
283 1060
360 830
278 1080
360 380
360 830
283 1060
224 1340
360 830
283 1060
238 1260
360 830
360 830
244 1230
360 830
360 830
360 830
258 1160
360 830
252 119
360 830
360 830
248 1210
360 830
360 830
360 830
360 830
231 1300
360 830
360 830
270 1110
231 1300
263 1140
261 1150
360 830
360 830
273 1100
360 830
229 1310
360 830
226 1330
360 830
278 1080
275 1090
226 1330
254 1180
248 1210
226 1330
226 1130
234 1250
226 1330
224 1330
250 1200
224 1340
268 1120
252 1190
280 1070
226 1330
266 1130
261 1150
360 830
270 1110
275 1090
229 1310
469 640
246 1220
360 830
234 1280
253 1190
224 1340
226 1330
240 1250
273 1100
248 1210
233 1290
252 1190
252 1190
233 1290
242 1240
229 1310
280 1070
238 1160
224 1340
226 1320
329 1310
46 1200
234 1180
248 1210
286 1050

Owner
Conway Radio Lab.

F. Gra
West'gﬁouse Elec. & Mfg. Co

Nassour Bros.
A. R. Willson
Signal Mfg. Co.
P. E. Greenlaw

Nat'l Educational Service

Errickson Radio Co.
E. N. Foster
Bizzell Radio Co.
Universit
Rio Grande Radio Co.
Rev. A. T. Frykman

Missoula Elec. Supply Co.

Geo. R. Clough
Fargo Radio Co.
Atlantic Auto Co.
University
Morningside College
Freimuth Dept. Store
Dr. G. W. Young
Stevens Bros.
M. G. Sateren
Carleton College
Boy Scouts
Roswell Bdestg. Club

Echo Pk. Evang'tic As., Inc.

Wooten's Radio Shop
State Teachers’ College

Warrensburg Elec. Shop
Doerr-Mitchell Elec. Co

Tacoma Daily Ledger

Hallock & Watson Radio Ser.
Northwestern Radio Mfg. Co.

General Electric Co.
Marion A. Mulro

n
Portland Morning 6regouian

St. Martin’s College
Los_Angeles Times
Louis Wasmer

C. O. Gould

0
Northwest Radio Service
Bible Inst. of Los Angeles
Warner Bros. Radio Co.
Tribune Publishing Co.
Reynolds Radio Company
San Joaquin Lt. & Pr. Corp.

Tacoma_Times

Gray's Harbor Radio Co.

Radio Supply Co,

Elec. Lighting Supply Co.
N. M. Col. of A%& Mec. Arts
epartment

Detroit Police
ale Bros.
Apple City Radio Club

Doubleday-Hill Elec. Co.

Chas. D. Herrold

Berkeley Daily Gazette

Post Dispatch
The Emporium

Prest & Dean Radio_Co.
First Presbyterian Church

Examiner Printing Co.

City Dye Wks. & Laun. Co.

Coast Radio Company

Portable Wireless Tel. Co.

Los Angeles Examiner
Herald Publishing Company
West’ghouse Elec. & Mfg. Ca.
Electric Sho

Preston D. Allen
The Deseret News

Wenatchee Bat. & Motor Co.

Valdemar Jensen
Tulane Universit
Ohio Mechanics Inst.
Daily Drovers Journal
Gimbel Bros.

I. R. Nelson Company
University of Missouri

Omaha Grain Exchange

Dr. John B. Lawrence
{”arker cHigh School

Lake Shore Tire Co.

Bangor Railway & Elec. Co.

First Baptist Church

Conn. Agricultural Colle
F. E. Doherty Radio Sup.

Waldo C. Grover

Lave Ave. Baptist Church
Haverford Col. Radio Club

Scott His?h School
Essex M}g Co.
all

Hollida
Vietor "alkin%vMachine Co.
John H. De itt
College of "Wooster
H. B. Yoy
ohn Ma;

di
liseum 5:‘ Baptist Church

Purdue University
The Dayton Compan
Pennsylvania State
Wireless Phone

Corp.
ames Millikin University

tar-Telegram

Republican Publishing Co.

Erner & Hopkins Ca.

of New Mexico

of Arkansas

America

. M. C. A
Arnold Edwards Piano Co.

olice

Location Metove
Conwai, Ark. 224
Butte, Mont. 283
Hastings, Neb. 386
Zolorado Springs, Colo. 234
Butte, Mont. 248
Menominee, Mich. 248
Franklinton, La. 334
Denver, Colo. 268
Salt Lake City, Utah 361
Cedar Rapids, Iowa 240
Little Rock, Ark. 261
Albuquerque, N. M. 54
San Benito, Texas 236
Rockford, fil. 229
Missoula, Mont. 2134
Galveston, Texas 240
Fargo, a3t
Atlantic, Iowa 873
Fayetteyille, Ark. 263
Sioux City, Iowa 261

uluth, Minn. 278
Minneapolis, Minn. 231
San Marcos, Tex. 240
Houghton, Mich. 266
Northfield, Minn. 283
Long Beach, Cal 229
Roswell, N, M. 250
Los Angeles, Calif. 278
Coldwater, Miss. 254
Springfield, Mo. 236

arrensburg, Mo. 234
Spokane, Wash. 283
Tacoma, Wash. 252
Portland, Ore. 160
Portland, Ore. i
Qakland, Cal. 312
Honolulu, Hawail 360
Portland, Ore. 492
Lacey, Wash. 238
Los Angeles, Cal. 398
Seattle, Wash. 360
Stockton, Cal 360
Seattle, Wash, 283
Los Angelea. Cal. 360
Qakland, Cal 360
Oakland, Cal. 509
Denver, Colo. 880
Fresno, 73
Tacoma, Wash. 360
Aberdeen, Wash. 23
Los Angeles, Cal 356
Los Angeles, Cal. 360
State Coliege, N, M., 360
Detroit, Mich. 286
San Franciseo, Cal. 423
Hood River, Ore. 360
Pittsburgh Pa 360
San Jose, Cal. 368
Berkeley, Cal. 78
St. Louis, Mo. 346
San Francisco, Cal 369
Long Beach, Clnl. 360
Seattle, Wash. 3649
San Francisco, Cal 360
San Francisco, 360
El Monte, Cal. 256
Stockton, Cal 360
Los Angeles, Cal 360
Modesto, 292
Chicago, I1L 336
Honolulu, Hawali 360
Qakland, 3 360
Salt Lake City, Utah 360
Wenatchee, Wash 369
New Orleans, La 268
New Orleans, La 463
Cincinnati, Ohie 360
Chicago, 1. 286
Milwaukee, Wia. 280
Newark, N. J. 163
Columbia, Mo, 254
Omaha, Neb. 360
Harrisbugi. Pa. 66
Dayton, Uhio 183
Washington, D. G 283
Jacksonville, s
Sandusky, Ohio M0
Bangor, 240
Woreester, Masa 282
Storrs, Conn. 133
Saginaw, Mich, 2354
La Cross, Wis. 234
Rochester, N. Y. 352
Hlverford. Pa. 361
Toledo, Ohio 79
Newark, N. J. 244
Washington, Pa. 238
Camden, N, J. 124
Nashville, Tenn. %3
Wooster, Ohio 234
Mt. Clemens, Mich. 270
Philadelphia, Pa. 243
New Orleans, 263
W. Lafayette, Ind 360
Minneapolis, Mina. 360
Harrisburg, Pa. 400
Paterson, 246
Decatur, I11. 360
Fort Worth, Texas 476
Hamilton, Ohio 158
Cotumbus, Ohfo 90
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Owner
John H. >ienger, Jr.
American Tel. & Tel.
Newark Radio Laboratories
Burbey Battery Service
Alfred R. Maicy
Petoskey High School
Irving Vermilya
J. lrving Bell
The Indianapolis Radio Club
Neel Electric Co., P. E. Neal,
Kaufmann & Baer Co.
Frank Atlass Prod. Co.
Blake, A. B.
Mich. Limestone Co.
Frank Crooke,
People’s Pulpit Asso.
¥. H. Radio Company
Penna. State Police

. W. May, Inc.
Southern I{adio Corporation
Westinghouse Elec. & Még. Co.
J. Finke Jewelry Mfg. Co.
St. Lawrence University
Kaufman & Baer Company
C. R ndall
Entrekin Electric Company
Nebraska Wesleyan Univ'ity
Alfred P. Daniel
St. Olaf College
Villanova College
Sanders & Stayman Com]iany
Chesapeake & Potomac Te:
Alamo Radio Elec, Co.

Wm. Hood Dunwoody Ind. Inst.

S. D. School of Mines
Durham & Company

. C. Dice Elec, Co.
esselman O'Driscoll Co.
Charles W. Heimbach
University of Michigan
Wilbur G. Voliva
Stix-Baer & Co. & Fuller Co.
University of Texas

Detroit Free Press
Tampa Daily Times
Kansas City Star

. Lawrence Martin

rinity Meth. Church (So.)
Atlanta & West Point R.R. Co.
The Courant
Automotive Electric Co.
Board of Trade

Lit Bros.

Samuel A. Waite

Slocum & Kilburn

Fargo Radio Electric Co.
Kirk. Johnson & Company
Church_of the Covenant
James L. Bush

Fallain & Lathrop

West. Elec. Co. (A. T. &T.)
Wichita Board of Trade
Cornell University
University of South Dakota
Borough of North Plainfield
Shepard Company |

Ohio State University
Mobile Radio Company
Balto. Am. & News Pub. Co.
Hecht Company

Davidson Bros. Company
Will Horowitz, Jr.
Benwood Company
Hurlburt-Still Electrical Co.
St. Louis University

Dallas News & Dallas Journal
Carl F, Woese .

H. C. Spratley Radio Co.
Electric Supply Company
Hi-Grade Wireless Inst. Co.
Times Publishing Company
Hutchinson Elec. Ser.

Wo. Wesleyan College
U. of Neb. Dept of Elec Eng.
Strawbridge & Clothier
Lancaster Elec. Supply Co.
Cecil E. Lloyd
Glenwood Radio Corp.
Ernest C. Albright
South Bend Tribune
Amer. Radio Research Corp.
Federal Tel. & Tel. Co.
Interstate Electric Co.
General Electric Co.
University of Wisconsin
State University of Iowa
Clark W. Thompson
Marquette University
Universgity of Cincinnati
Hafer Suﬁply Co.

Roberts Hardware Co.
University of Rochester
Otta & Kuhns
Paramount Radio & Elec. Co.
Courier-Journal & Lo. Times
Wilmington Elec. ‘Spec. Co.
Rensselaer Poly. Inst.
Sweeney School Co.

Radio Box Co.

Loew’s State Theatre
Mich. Limestone & Chem. Co.
Joslyn Automobile
Galveston Tribune

H Miller
Gustava DeCortin

Heer Stores Company
Fox Riv. Val. Radio Supply Co.
éournal-Stockman L

chool of Eng. of Milwaukee
Chronicle Publishing
Home Electric Company
Am. Trust & Savings Bank
K. & L. Elec. Supply Co.
Gimbel Bros.

Location
Wilkes-Barre, Pa.
New York, N. Y.
Newark, Ohio
Reading, Pa.
Syracuse, N. Y.
Petoskey, Mich.
Mattapoisett, Mass.
Port Huron, Mich.
Indianapolis, Ind.

West Palm Beach, Fla.

Pittsburgh, Pa.
Lincoln, Il
Wilmington, N, C.
Rogers, Mich.
Pawtucket, R. I.
Rossville, N. Y,
Anthony, Kan.
Butler, Pa.
Newark, N. J.
Charlotte, N, C.
Springfield, Mass.
Fort Smith, Ark.
Canton, N. Y.
Pittsburgh, Pa.
New Orleans, La.
Columbus, Ohio
University Place, Neb.
Houston, Texas
Northfield, Minn.
Villanova, Pa,
Baltimore, Md.

Co.Washington, D. C.

San Antonio, Texas
Minneapolis, Minn,
Rapid City, $, D.
Philadelphia, Pa.
Little Rock,Ark.
Milwaukee, Wis.
Allentown, Pa.
Ann Arbor, Mich.
Zion, 111,

St. Louis, Mo.
Austin, Texas
Detroit, Mich,
Tampa, Fla,
Kansas City, Mo.
Amarillo, Texas

El Paso, ’I‘exas
College Park, Ga.
Hartford, Conn.
Dallas, Texas
Chicago, Il
Philadelphia, Pa.
Worcester, Mass.
New Bedford, Mass.
Fargo, N. D.
Lancaster, Pa.
Washington, D. C.
Tuscola, Il1.

Flint, Mich.

New York, N. Y.
Wichita, Kan.
Ithaca, N, Y,
Vermilion, S. D.
North Planfield, N. J.
Providence, R, I.
Columbus, Ohio
Mobile, Ala.
Baltimore, Md.
Washington, D. C.
Sioux City, Towa
Houston, Texas

St. Louis, Mo.
Houston, Texas

St. Louis, Mo.
Dallas, Texas
Syracuse, N. Y,
Poughkeepsie, N. Y.
Port Arthur, Texas
Asheville, N, C.

St. Cloud, Minn.
Hutchinson, Minn.
Cameron, Mo.
Lincoln, Neb.
Philadelphia, Pa.
Lancaster, Pa.
Pensacola, Fla.
Shreveport, La.
Altoona. Pa.

South Bend, Ind.

Medford Hillside, Mass.

Buffalo, N. Y.
New Orleans, La.
Schenectady, N. Y,
Madison, Wis.
Iowa City, Iowa
Galveston, Texas
Milwaukee, Wis,
Cincinnati, Ohio
Joplin, Mo.
Clarksburg, W. Va.
Rochester. N. Y.
Decatur, IIl.
Atlantic City, N, J,
Louisville, Ky.
Wilmington, Del.
Troy, N. Y.
Kansas City, Mo.
Cleveland, Ohio
New York, N. Y.
Rogers, Mich.
Rockford, Il
Galveston, Texas
Philadelphia, Pa.
New Orleans, La,
Springfield, Mo.
eenah, Wis,
Omaha, Neb.
Milwaukee, Wis.
Marion, Ind,
Burlingtoen, Iowa
Le Mars, Iowa
McKeesport, Pa.
Philadelphia, Pa.

D

Meters Kcys.
3ol 8.

240

Owner
Jacksun s xadio Eng. Lab.
Muncie Press
Continental Elec. Supply Co.
Norfolk Daily News

. White
D. M. Perham
Peoria Star .
Capper Publications
The Outlet Co.
Pittsburgh Radio Sup. House
Kelly-Vawter Jewelry Co.
Union Trust .Co,
Chicago Radio Laboratory
Dennison University
Wm. P. Boyer Company
De Forest Radio T. & T. Co.
Radio Corp. of America
Radio Corp. of America

S. Radio Supply Co.

United Battery Co.
Dutee W. Flint
Radio Corp. of Porto Rico.
Mich. Agricultural College
Laconia Radio Club
Brenau College
WKY Radio Shoﬁ
Cutting & Wash. Radio. Corp.
Samuel Woodworth
Waco Elec. Sugply Co.
Vt. Farm Machine Corp.
Naylor Elec. Co.
W. V. Jordan
A. E. Schilling
Electric Shop
Police Dept of N. Y. City
Putnam Electric Company
University of Minnesota
Crosley Mfg. Co.
Clive B. Meredith
Round Hijlls Radio Corp.
General Supply Company
Drovers Telegram Company
Norton Laboratories
Trenton Hardware Company
Broad St. Baptist Church
Utility Battery Service
Chicago Daily News
Alahama Poly. Inst.
Wahpeton Electric Co.
Kingshighway Pres. Church
Mercer University
Commercial Appeal
Doubledag-Hil Elec. Co.
Shepard Stores
University of Oklahoma
R. J. Rockwell
%aracuse Radio Telephone Co.

ittenberg College
Charleston Radio Elec. Co.
C. C. Rhodes
Austin Statesman
Lenning Bros. Co.
Peoples Tel. & Tel. Co.
Peninsular® Radio Club
Dakota Radio Al\f aratus Co.
Shotton Radio ?g Co.
Valley Radie
Maus Radio Co.
Friday Battery & Elec. Corp.
Midland College
Tyler Commercial College
Apollo Theatre
Palmetto Radio Corp.
Evening News & Express
Em. E. Woods
Vaughn Conservat’y of Music
Lyradion Mfg. Co.
Kalamazoo College
Henry P Lundskow
Boyd M. Hamp
Penn. National Guard
Woodmen of the World
Franklin J. Wolff
Palmer Sch. of Chiropractic
Iowa State College
ohn Wanamaker

estern Radio Company
L. Bamberger & Co.
Mo. State Marketing Bureau
Penn. State College
Donaldson Radio
Wis. Dept. of Markets
Doolittle Radio Corp.
N. Dak. Agricultural College
Superior Rad. Tel. & Eqp. Co.
Auerbach & Guettel

eodore D. Philips
Gen. Sales & Engineering Co,
St. Patrick’s Cathedral
Concordia College
Dr. John R. Koch
Nushagwa Poultry Farm
Ii:[orace A. Beale, Jr.

. B. Gish
Whithall Electric Co.
Moore Radio News Sta.
Sandusky Register

Brock-Anerson Elec. Eng. Co. Le

Coles Co. Tel. & Tel. Co.
Electrical Equipment Co.
Scranton Times

Calvary Baptist Church
West Texas Radio Co.
Prince-Walter Company
Huntington & Guerry, Inc.
Catholic University

Radio Equipment Co.
Wm. M. Rice Inst.
Board of Public Education
Taylor Radio Shoﬁa

The Radio Clab, Inc.
Stanley N. Read

i e e R aalani

Location
Waco, Tex.
Providence, R. 1.
Washington, D. C.
Norfolk, Neb.
Norfolk, Nebr.
Greentown, Ind.
Cedar Rapids, Iowa
Peoria, Ill.

Topeka, Kana.
Pittsburgh, Pa.
Marshall, Mo.
Cleveland, Ohio
Chicago, Il1.
Granville, Ohio
Washington, D. C.
New York, N. Y.
New York, N. Y.
New York, N, Y.
Cedar Rapids, Iowa
E. Providence, R. I.
Wichita Falls, Texas
Montgomery, Ala.
Cranston, R, 1.

an Juan, P. R.
E. Lansinlg. Mich.
Laconia, N. H.

Gainesville, Ga.
Oklahoma City, Okla.
Minneapolis, Minn.
Syracuse, N. Y.
Waco, Texas
Bellows Falls, Vt.
Tulsa, Qkla.
Louisville, Ky.
Kalamazoo, Mich.
Pensacola, Fla.
New York, N. Y.
Greencastle, Ind.
vinneapolis, Minn.
Cincinnati, Ohio
Cazenovia, N. Y.
Dartmouth, Mass,
Lincoln, Nebr.
Kansas City, Mo.
Lockport, N. Y,
Trenton, N, J.
Columbia, Ohie
Easton, Pa,
Chicago, II1.
Auburn, Ala.
Wahpeton, N. D.
St. Louis, Mo.
Macon, Ga.
Memphis, Tenn.
Washington, D. C.
Boston, Mass.
Norman, Okla.
Omaha, Nebr.
Syracuse, N. Y.
Springfield, Ohio
Charleston, S. C.
Butler, Mo.
Austin, Tex,
Philadelphia, Pa.
Knoxville, Tenn.
Ft. Monroe, Va.
Yankton, S. Dak.
bany, N Y.
Grand Forks. N. D.
Lima, Ohio
Sigourney, Iowa
Fremont, Nebr.
Tyler, Tex.
Belvidere, I1l.
Charleston, S. C.
San Antonio, Tex.
Webster Groves, Mo,
Lawrenceburg, Tenn,
Mishawaka, Ind.
Kalamazoo. Mich.
Kenosha, Wis.
Wilmington, Del.
Erie, Pa.
Omaha, Nebr.
Trenton, N. J.
Davenport, Towa
Ames, lowa
Philadelphia, Pa.
Kansas City, Mo.
Newark, N, J.
Jefferson City, Mo.
State College, Pa,
Okmulgee, Okla.
Waupaca, Wis.
New Haven, Conn.
Agricultural Col.,, N. D,
Columbus, Ohio
Topeka, Kans.
Winchester, Ky.
Frostburg, Md.
Paso, Tex.
Moorhead, Minn.
Charleston, W, Va.
New Lebanon, Ohio
Parkesburg, Pa,
Amarillo, Tex.
Waterbury, Conn.
Springfield, Vt,
Sandusky, Ohfo
xington, Ky.
Mattoon, J11.
Miami, Fla.
Scranton, Pa.
New York, N. Y.
Abilerie, Tex.
Lowell, Mass.
Greenville, S. C.
Washington, D. C.
Peoria, 111
Houston, Tex.
Savannah, Ga.
Marion, Kans.
Laporte, Ind.
Providence, R. 1.

Meters Kcys.
360 830

839
830
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Cali Owner Location Meters Kcys. Call Owner Location Meters Kcys.
WRAL  Northern States Power Co. St Croix Falls, Wis. 248 1310 CFCR Laurentide Air Service Sudbury, Ont. 410 730
WRAN  Black Hawk Electrical Co. Waterloo, lowa 236 1270 CFCW The Radio Shop London, Ont. 420 71
WRAO Radio Service Co. St. Louis, Mo. 360 838 CFDC Sparks Co. Nanaimo, B. C. 430 70
RAR Jacob . Thomas David City, Nebr, 226 1380 CFQC Electric Shop, Ltd. Saskatoon, Sask. 400 750
WRAV Antioch College Yellow Springs, O. 242 1240 CFRC ueen’s University Kingston, Ont. 450 670
WRAW  Avenue Radio Shop Reading, Pa. 360 830 CFUC niveraity of Montreal Montreal, Que. 400 730
WRAX Flaxon’s Garage i Gloucester City, N. J. 268 1120 CHAC Radio ineers, Halifax, S. 400 750
WRAY Radio Sales Corporation Scranton, Ps. 289 1070 CHBC The Albertan Pub. Co. Calgary, Alta. 410 730
WRAZ Radio Shop of Newark Newark, N. J. 233 1290 CHCB Marconi Company Toronto, Ont, 440 680
WRC Radio Corp. of America Washington, D. C. 469 640 CHCC Canadian Westiaghouse Co. Edmonton, Alta. 400 730
RK Doron Bros. Elec. Co Hamilton, Ohio 360 430 CHCD Canadian Wireless & Elec Co. guebec, ue. 410 730
WRL Union College = Schenectady, N. Y. 360 830 CHCE W. Canada Radio Supply, Ltd. Victoria, B. C. 400 750
University of Illinois Urhana, Il 360 830 CHCL The Vancouver M ts
RR City of Dallas Dallas, Tex. 360 620 Exchange, Ltd. Vancouver, B. C. 440 630
WRW Tarrytown Radio Research  Tarrytown, N. Y, 273 1100 CHYC North Electric Co., Ltd. Montreal, Que. 410 730
WSAB S. E.'Mo. State Teachers Col. Cape Girardeau, Mo, 360 830 CjCA The Edmonton Journal, Ltd.  Edmonton, Alta 450 670
WSAC Clemson Agricultural College Clemson College, S 360 830 cjcc London Free Press London, Ont. 430 700
WSAD J. A. Foster Company Providence, R. L 261 11%0 CICD T. Eaton Company Toronto, Ont. 410 730
WSAG City of St. Petersburg St. Petershurg, Fla. 244 1230 CICE Sprott-Shaw mlo Ce. Vancouver, B. 420 710
WSAH A, g Leonard, Jr. Chicago, Il 248 1310 Poafo: d Maritime Radio Corp., Ltd. St. John, N. B 400 758
WSAI U. S, Playing Card Co. Cincinnati, Ohio 309 970 CICN Simons, Agnew &’80.. Led.  Toronto, Ont. 410 730
WSAJ Grove City College Grove City, Pa. 360 830 CICX Percival Wesley Shackleton  Olds, Alta. 400 730
WSAL Franklin Electric Co. Brookville, Ind. 346 1320 CYsC The Evcning Telegram Toronto, Ont. 430 700
WS, Allentown Radio Club Allentown, Pa. 229 1310 [od La Presse Pub. Co., Ltd. Montreal, Que. 430 700
WSAR  Doughty & Welch Elec. Co. Fall River, Mass. 254 1180 CKCD Vancouver Daily Province  Vancouver, B. C 410 730
WSAT Donchoe-Ware Co. Plainview, Tex. 268 1120 CKCE Canadian Independent Tel. Co. Toronto, Ont. 450 670
SAU Camp Marienfield Chesham, N. H. 229 1310 CK Leader Publishing Co., Ltd. Regina, Sask. 420 710
WSAW  J. J. Long Canandaigua, N. Y. 275 1090 CKOC Wentworth Radio Supply Co. Hamilton, Ont. 410 738
SAX Chicago Radio Laboratory Chicago, 111 268 1120 CKY Manitoba Telephone System  Winnipeg, Man. 450 [}
WSAY  Irving Austin Portchester, N. Y, 230 1300 OA C. P. Edwards Ottawa, Que.
WSAZ Chase Radio Co. Pomeroy, Ohio 258 1160 .
Wik IUEREEN co D ¥ 75 1100 cuBa
o . ectric tica, N. : Met Kevs.
WSY Alabama Power Company Birmingham, Ala. 360 830 P\%‘,‘;I(l cubmo{-”gi;hone Co. HabaLn‘;catwn 4002” 7‘:50
WTAB  Fall River Daily Herald Fall River, Mass. 248 1210 2DW Pedro Zayas Habana 300 1000
WTAC Penn. Traffic Company Johnstown, Pa. 360 830 2AB Alberto S.de Bustamante Habana 240 1250
WTAFR  Lewis J. Gallg New Orleans, La. 268 1120 | 5ox Mario Garcia Velez Habana 360 830
WTAG Kern Music Company Providence, R. I. 258 1160 2BY Frederick W. Borton Habana 260 1150
WTAH  Carmen Ferro Belvidere, I11. 236 1270 2CX Frederick W. Borton Habana 320 940
WTA The Radio Shop Portland, Me. 236 1270 2EV Westinghouse Elec. Co. Habana 220 1360
WTA Swan.Bower Company Steubenville, Ohio 266 1130 2TW Roberto E. Ramires Habana 230 1300
WTAL Toledo Radio & Elec. Co. Toledo, Ohio 252 1190 2HC Heraldo de Cuba Habana 275 1090
WTAM  Willard Storage Battery Co. Cleveland, Ohio 390 770 2L.C Luis Casas Habana 250 1200
WTAN Orendorff Radio Ce. Mattoon, IIL 240 1250 2KD E. Sanchez de Fuentes Habana 350 860
WTAP Cambridge Radio Elec. Co. Cambridge, IIl. 242 1240 2MN Fausto Simon Habana 270 1110
WTA% S. Van Gorden Oseo, Wis, 226 1330 2MG Manuel G. Salas Habana 280 1070
WTA Reliance Radio & Elec. Co. Norfolk, Va. 280 1070 2 Raul Perez Falcon Habana 150 1990
WTAS Geo. D. Carpenter Elgin, IIL 275 1090 2}8) Alvara Daza Habana 200 1500
WTAU Ruegg Battery & Elee. Co. Tecumseh, Nebr. 360 830 2HS Julio Power Habana 180 1660
WTAW Agricultural & Mech. College  College Stations, Tex. 254 1180 20L Oscar Collado Habana 200 1038
AX Williams Hardware Mfg. Co.  Streator, Il 231 00 2WW Amadeo Saenz Habana 210 1430
WTAY ¢ Oak Leaves Oak Park, IIL 226 30 | sEv Leopoldo V. Figueroa Colon 360 830
T. J. McGuire Lambertville, N. J. 280 1070 §KW Frank H. Jones Tuinucu 340 880
WTG Kans. State Agr. College Manhattan, Kans. 360 830 6KT Frank H. Jones Tuinach 275 1090
WWAC  Sanger Bros. Waco, Tex. 360 830 6CX Antonio T. Figueroa Cienfuegos 170 1760
WWAD  Wright & Wright, Inc. Philadelphia, Pa. 360 830 6DW Eduardo Terry Cienfuegos 225 1330
WWAO Mich, College of Mines Houghton, Mich. 244 1230 6BY Tose Ganduxe Cienfuegos 300 1000
WWI Ford Motor Company Dearborn, Mich. 273 1100 6AZ Valentin Ullivarri Cienfuegos 200 1500
wvw Detroit News Detroit, Mich. 517 580 | GEV Josefa Alvarex Caibarien 225 1330
ww Loyola Umvernti New Orleangf La. 280 1070 8BY ‘Alberto Ravelo Stgo. de Cuba 240 1250
WWT McCarthy Bros. & Ford Buffalo, N. Y. 360 830 SAZ Alfredo Brooks Stgo. de Cuba 250 1200
8FU Andres_Vinnet Stgo. de Cuba 225 1330
CFAC  The Calgary Horald A DCalgary, Alta a0 700 | SBW  BedoCodadu Siso 4c Qube e 1%
e ry Hera . . | uardo Mateos tgo. de Cu
CFCA  star Pub & Printing Co.  Torontc, Ot 40 750 | °F £ 2 0
arconi Wireless Tel ‘
of Canada Montreal, Quebec 440 680 Call Owner RO, RlcoLocan'on Meters Kcys.
GRCH abiiPoyohiepeth. Lt o e 400 750 | WGAD  Sp. Am. Sch. of Radio Tel. Ensenada 300 1800
je de L’Evenement uebec, Que. dio C y ico
CFC& Radio Supply Co., Ltd. dmonton, Alta. 410 730 WKAQ Radio Corp. of Porto Rico San Juan 360 830
CFCL Centennial Methodist Chureh  Victoria, B. C. 400 750
CFCN W. W. Grant Radio, Ltd. Calgary, Alta. 440 680 MEXICO .
CFCO Semmelhaack-Dick Ltd.  Bellevue, Que. 450 670 Call Owner . Lecation . Meters Kcys.
CFCQ Radio Specialties, Lt Vancouver, B. C. 450 670 CYL La Casa del Radio Mexico City, Mexico 500 600

Canary’s Obbligato Keeps Sailors in Jail

By Washington R. Service

NE would scarcely think the sweet song of a canary

would in any way affect the prolongation of the in-

carceration of three of Uncle Sam’s sailors in a
Japanese prison, but so the tale of an ex-Navy radio
operator goes. Three firemen from the good ship “Orion”
got themselves in wrong with the Nagasaki authorities, and
were detained ashore, although their ship was sailing.
Upon the request of his captain, the “Orion” operator called
the flag ship to ask that steps be taken to secure the fire-
men’s release and return to the United States.

Sparks got his message off, despite the fact that a canary
he was bringing home sang in harmony with the ship’s
radio wave note. As soon as the opérator started to listen
in for his O.K., the bird redoubled its efforts in a key

which interfered so seriously with the reception of the flag
ship’s answer that it made impossible to get the message.
Sparks couldn’t leave his key to put the bird out of the
shack, so he threw spare parts and tools in its general
direction, without effect. Again he called the flag ship;
again the dickey bird, now exceedingly unpopular with its
temporary owner, began its lusty song. As the ship steamed
out to sea, the operator gave up in despair ; he couldn’t get
his answer through the canary’s QRM. It developed later
that “Orion’s” message was not received correctly, and the
unlucky firemen were held in the Japanese “brig” several
months, all because of the canary’s sweet obbligato. The
bird finished the voyage in a stateroom, but when delivered
to its ultimate owner ashore, it refused to sing again.

Every State Now Has a Broadcasting Station

ITH the recent licensing of KFNG, at Coldwater,
Miss., every state in the Union had one or more
broadcasters, it was learned at the Bureau of
Navigation, Department of Commerce. This is not the

first time, however, that each state has been listed; last
year a broadcasting station opened up in Corinth, Mis-
sissippi, which completed the roster, but this station later
dropped out, leaving one of the 48 states unrepresented.

www americanradiohistorv com
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The Radio

and instruction of its

A Question and Answer Department conducted by the
Technical Staff of RADIO WORLD for the information

shooter” is always ready here to help new radio fans.

University

subscribers. A ‘‘trouble

I have constructed the Superdyne receiver, using
the very best parts, such as Hammerlund con-
densers, Condensite sockets, and coils wound on
latticed bakelite tubes, which I tooled out myself,
so as to have the least amount of insulating ma-
terial necessary to support the coils. I use Brad-
leystats to control the fllament current, and the
rest of the parts are all of really high quality. My
trouble is this. I can tune in the local stations
fine with wonderful clarity and clearness, and no
distortion, but after fooling with it a week and a
half cannot tune in anything more distant than
KDKA, which I can bring in on a single tube
set without any antenna. Is this @ good distance
receiver! Are there any models made up which
will back wp the claims made for them! What
can the trouble be, seeing as the receiver works to
perfection on all the nearby stations, even cutting
the powerful WEAF out entirely and listening (o

with absolutely no interference?—Kenneth
Halper, 1600 Broadway, N. Y. C.

Your trouble can be easily diagnosed. You do
not know how to tune the distant stations, or
signals in. This receiver, while wonderfully clear
and distinct, and sharp in tuning, must be operated
in a certain manner. It is also of advantage in

‘— ! \Grid leak&Cond
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Where can the flat spiderweb variometers used
in the “‘autoplex,” as described by B. Cald-
well, be obtained?—C. H. Karuts, 1104 Broad-

way, N. Y. C. , .

’%hey may be obtained from the Biltmore Radio

Co., 238 Lamartine Street, Boston 30, Mass. The

complete set may be l)urchased from these people.
L *

Please publish a diagram of a dectector and two
stage amplifier, using ““C” batteries in the grid
leads of the audio frequency tubes. Can selective,
stable and satisfactory results be secured with a
set using transformer coupled radio zrequency and
regeneration —Kenneth Jones, London Mills,

The diagram you desire is herewith published.
The minus side of the “C” battery goes to the
grid of the tubes, the plus going to the transformer
grid secondary. For your information, if you use
over 60 volts it is desirable to use 3 volts minus
bias on the tube. If not over 60, a single 11%-
volt cell in each tube will suffice, afthpugh a little
experimentation on_this value especially in .the
second tube should: prove the best value in a
short space of time. Tune in a strong signal,
and vary the value of “C” battery with a slightly

/ST 2no
o
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Detector and two stages of audio-frequency amplification with ¢C” batteries
asked for by Kenneth H. Jones.

some receivers to include a grid leak gvariable—
of very high manufacture such as Bradleyleak, or
Variohm or some similar make) from the grid
side_of the condenser to the filament of the tube.
Tuning in weak signals in this receiver is much
harder than on the other makes, and for this
reason it is known as a *‘tricky set.” Patience and
lots of practice on tuning weak signals, will do
wonders for the receiver. Vernier controls are
absolutely necessary.

L

I have constructed the Superdyne as per the
articles in Raplo WoRLD for Dec. 15, 22 and 29,
using the following apparatus: One Murdock con-
denser; one unknown make; Workrite sockets;
Franco B battery two UV199 tubes; Dubilier grid
condenser. The tubes for the windings are card-
board. Have yow any suggestions in regard to the
apparatus used? How far above the top of the
secondary should the center of the rotor be? Why
does my detector rheostat have more to do with
the tuning than the radio frequency tube? Which
terminals of a UV199 is ¢ lament minus?
Shouwld the primary be wound in the same direction
as the secondary? What causes a steady click n
the receiver which stops if I touch the grid circuit
¢I7f the detector tube?—Robert Reynolds, Cumming,

a.

‘The condensers lyou mention would do for a
purely experimental receiver, but for a receiver
that is to give constant use would suggest that you
use better ones. Condensers were specified in the
article; if possible obtain them and use them.
Use_either radion or formica tubing instead of
cardboard. Cardboard is hygroscopic and is poor
material to use when constructing a super sensitive
set of the type described. We note you have
constructed a’ two-tube receiver, so if you intend
to incorporate audio frequency in it, suggest that
you use the best of everythini when you rebuild
it. The bottom of the rotor should be so located
that the last turn is about 1”7 above the top of the
secondary winding. The detector tube will have
most to do with the reception in any receiver, hut
in this receiver if it ijs properly constructed it
should not be critical. Tgis depends upon how
you wire it up—it makes no difference which
side of the filament itself is conmected to the
minus or plus side as long as the wiring in the
circuit is correct. No. The click is caused by
too small a grid condenser; use one size larger
and incorporate a small grid leak from the grid
side of the condenser to the filament-grid return,

higher filament current than you normally use, and
the best value will show itself in a distortionless
signal. The results you desire may be had if a
variable transformer of the Ballantine type is used.
However, at its best, it will prove unstable, and
tricky to handle, so suggest that you use the radio
frequency without the regeneration. Two stages
of good tuned radio frequency amplification if
constructed carefully should prove far more satis-
factory than any regenerative set made. Use the
best apparatus, however, if good results are
wanted.
- » -

In regard to the superdyne, would it be possible
to get the American stations on onelﬂroperly con-
structed and following directions? hat distance
has been covered on it consistently? Does it
regenerate or is it mnon-regenerative? Can the
Ediswan Dull emitter type A. R. 06 wvalve be
used in this circuit?—C.” Bell, Hull, England.

While this is a good receiver and capable of
extremely good work as far as distance is con-
cerned it is a matter of conjecture if the circuit
will consistently work under the conditions you
name. Under practical test conditions the circuit
has showed a consistent range of 2,000 miles, with
much better range, conditions of course favoring
such work. However as reception over water is
much better than over land, you should have no
trouble in getting the American coastal stations
such as WJZ, WEAF, KDKA and others, under
good conditions. This valve is identical to the
UV199, which is a high emission thoriated fla-
ment tube. You may use his valve.

- » -

In Kenneth Harkmess’ book “Radio Frequency
Am Iification’ the writer mentions ¢ D coil, made
by himself, in which he was able to obtain neutral-

ization of itwbe capacity without the mnecessary
neutrodons. The illustration shows e regulation
air-core coupler such as the meutrodyne receivers
use. How does he make a D coil out of a round
tube? What is the size of the tube used? What
is the size of the wire! How is the primary ar-
ranged, so that it may also be a D coil? Will these
coils work equal to a regulation neutralized radio
frequency coil set? Is it possible to neutralize
tube capacity by means such as he outlines—
Otto Bank, 908 Ottwards Building, Cincinnati,

hio.
The D coils may be wound on a regulation tube
by doing the following: Obtain a 3% tube
(radion, bakelite, formica) and cut two 14’ slots,
one on either side of the coil. Cut these down to
within 1" of the end of the tube. You will then
be enabled to wind the D form coil on this. You
may use either No. 22 or 24 DSC wire—do not
use shellac or binder. Wind the primary at the
beginning of the slot (1 near the 17 solid end
and then leave a space of about 4" ana begin
the winding of the secondary. These coils will
work in the set mentioned, using the hookup given
in the book you mention. Set them at the same
angle as those of the Neutrodyne, namely 60° off
vertical. It is perfectly possible and highly plausi-
ble to do this, providing the correct wiring is

used, and_the leads do not interfere in any
manner. Be careful when using a coil of this
sort that the insulation of the coils is not
“stripped” when bringing it around the sharp

corner of the D form. For this purpose it is best
to file the corners round, and to wind the wire
just tight enough to hold, but not so tight that
the form will cut through the insulation and
bare the wire. More care is necessary in con-
structing a set of this type than of the neutrodyne
type, as you are dealing with very fine balances
which is one of the reasons that the neutrodyne is
so nearly fool proof—’it is not so severely critical.

I have just purchased a receiver which I know
from other’s experience is a good set. My trouble
is that I cannot seem to get the third tube to
work properly. I get good results on two tubes,
but when I plug it in the third, the sound is re-
duced and sandy. When I place my hand on the
tube and push it to the left side, facing the slot
in the socket it works fine, but the moment I re-

move my hand, the amplification fails and it
if” sand zzg.ain.—Myron Cohen, 1640 Park Ave.,
ew Yor ity.

. You evidently have a socket which is making
imperfect contact with the tube. Remove the tube
from_the socket, and see if there is something
interfering with the contact of the tube prongs.
It may be that the prongs are loose. Pry them
up so that they have a slight spring to them when
the tube is inserted in{ thf sgcket.

I have constructed the Superdyne receiver and
it works fine, givirgg all the volume that my fve
tube neutrodyne did on distance, and even more
when tuned to exact resomance. How can I elim-
inate the shrill whistle that lasts for about two
seconds when the set is tuned? The receiver is
very quiet otherwise, but this short whistle makes
1 impossible to use the loud speaker late at night.
—K. M. Kalbe, New York ity.

This whistle as you term it should present it-
self as a rather high hiss. Suggest that you use
a slightly larger size of grid condenser in the
detector tube circuit. It is not possible to do
away with fhis hiss, if the receiver is working
properly, but as it does not last long it should
not prove annoying. -

* » *

Please advise me of some minor details of the
Superdyne.  What length of tubing (4” fOD)
should be necessary for the comstruction of the
coupler and coil?” What does “OD” mean?—
A. Miller, Rosedale, 1. 1., N. V.

,/As each winding takes up 1%4”, you will need a
2 pnece’fot the tuned impedance coil, and a
2% or 3" piece for the coupler. OD is a me-
chanical term, meaning outsi(fe diameter, or out-
side (dimension. This means that the tube should
be 4” in diameter megsu:ed.from the outside.

Does the proximity of the radio frequenc coil
to L1 and.zFl and tickler coils hafveqany yeﬁ'ect
on the efficiency of the superdyne P—C. C.
mour, P. Q. Bor 591, arrington, N. J.

. This coil is to be wound in the opposite direc-
tion to the ones mentioned, and should be set
at an angle of 90 degrees to them. This will stand
it uprélght, with its windings vertical. It should be
located at least 2” di.staxlt f.rom the coil.

Sey-

What is the wave length of PWX? I have
tried to get him every time I see his call letters
in the papers, but have had no success. Is he
powerful emough to be heard by amateurs in this
section!—M. Fleischer, Bradford, Pa.

his station operates on a wave length of 400
meters. It is a rather hard station to tune in on
anything less than a very selective and sensitive
receiver, seeing as it is so distant and is also oper-
atm% on a wave band that is rather crowded. He
has been received in the vicinity you mention, hut
not as a regular performance. ’
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Woodrow Wilson

OODROW WILSON, twenty-

eighth President of the United
States, passed on peacefully and pain-
lessly, after four years of ill health,
at his home in Washington on Feb-
ruary third. His death brought to his
family literally thousands of messages
of condolence from all over the civil-
ized globe. They came from those
who admired him and from those who
were opposed to his policies. History
will accord him a place among the
idealists who gave their all, including
1ife itself, to the causes which they un-
selfishly ehampioned. A great Ameri-
.can is dead.

Radio played its part in the solemn
event. The naval radio station at Ar-
lington, Va., flashed the news aroun.d
the world. As it was received, Amen-
can vessels upon the seven seas dipped
the flag in salute and then half-masted
it in official mourning. Stations W]Z
and WEAF, in New York City, also
broadcast the sad news. Many other
stations stayed off the air or revised
their programs to include tributes to

Mr. Wilson.

Alleged Radio Monopoly

CAREFUL study of the com-
plaint filed by the Federal Trade
Commission against the Radio Corpora-
tion of America and its component
companies, alleging that certain acts and
practices charged are to the prejudice
of the public and of the corporation’s
competitors and constitute unfair
methods of competition in commerce,
leaves one confused and bewildered.
The basis of the charges seems to be
that the respondents have acquired a
large number of patents, some 2,000,
and that through these and others
which they may acquire by purchase
or by grant, they intend to perpetuate
their control of the patent situation be-
yond the life of the patents they now
own. A patent is a monopoly. The
government says so when it grants it.
The patentee is entitled for seventeen
years to all the benefits he may be able
to derive from it. The argument of the
Federal Trade Commission in this in-
stance would seem to be that when a
group of companies acquires a group of
patents the monopolies inherent to each
of the patents become a menace to the
public when operated as a group. And
that naturally might bring up the ques-
tion “When is a patent not a patent?”’
The radio industry is to a greater ex-
tent than almost any other built upon
patents. And the Radio Corporation
of America does not own them all by
any means. Could the commission’s
reasoning be applied to a manufactur-
ing company owning a little group of
ten or twelve patents which gave it an
absolute monopoly in its particlar line
of goods?

The Radio Corporation of America
was formed in 1919 practically at the
request of the government. A Navy
Department report recording the or-
ganization of the corporation says:
“Probably the most important single
act affecting the communications of
the United States, was directly origi-
nated and fostered by representatives
of the Navy Department.” The new
corporation acquired the interests of
alt foreign owners in the then existing
radio stations of any importance.
Thus was established what Naval
Communication officers believed to be
“a 100 per cent. American company
for the operation of the high powered
radio stations of this country.”

If the allegations of the Federal
Trade Commission that the respond-
ents have conspired to create a monop-
oly in the manufacture, purchase and
sale of radio devices and apparatus
can be sustained, then the restraint
exercised by the Radio Corporation
of America in the enforcement of
what it now believes are its rights will
be a matter for wonder. Few, if any,
of the millions of receiving sets built
by amateurs all over the country fail
to infringe one or more of the patents
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controlled by the corporation. In-
stead of pursuing these infringers in
the courts, the corporation has, at
least indirectly, encouraged the wid-
est possible use of radio by the people.

The Federal Trade Commission is
not always right, either in its premises
or in its conclusions, as its record
clearly shows, According to statistics
quoted by the New York “Times” it
has issued 1,062 complaints with the
result of final action in only 563. The
courts have reviewed 35 cases and
found in 23 that the orders of the
commission were wholly void. Only
in seven were they valid. On the bal-
ance of presumptions the respondents
would stand a three to one chance of
being right and the commission wrong.
The commission made a report to Con-
gress on the respondents’ activities in
the radio industry and expressed no
adverse opinion. The respondents
maintain that their intentions were
made known to the government, that
for a time a representative of the gov-
ernment sat on their board of direc-
tors, that their contractual relations
are in the public interest rather than
against it and that they are advised
that these contracts are legal.

Only when the evidence is heard
and the courts pass upon the law can
it be asserted that the respondents are
in restraint of trade. Now, while the
radio industry is comparatively young,
is an excellent time to have this im-
portant matter resolved. While Rapio
WorLDp holds no brief for any of the
respondents, especially if it can be
demonstrated that they are acting in
restraint of trade and thereby retard-
ing the progress of what promises to
be one of the greatest of all industries,
we are of the opinion that the Federal
Trade Commission will be unable to
maintain its allegations in this in-
stance.

GAIN we call attention to the fact
that instructions for the con-
struction of circuits as published from
time to time in our columns must be
followed to the letter. If this is not
done it is useless to complain that the .
circuit won’t work and to bombard
Rapio WorLp with questions as to
why it doesn’t. Often legitimate
questions arise even when instructions
are followed and these we are glad to
answer.

HE most satisfactory definition

of man is that credited to Benja-
min Franklin: “Man is a tool-using
animal.” Although possessing re-
markable vision this patron saint of
the electrical arts little dreamed that
his definition not only included all the
males of the species but that it would
apply with especial aptitude, 150 years
after his death, to the amateur radio
constructor.
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All Kinds of Radio News Pictured Here

(C. Underwood and Underwood)

Bevy of English chorus girls rehearsing one of their intricate dance steps

at the Selwyn Theatire, N. Y., te the tune of a jazz band broadcasting
from WJIAZ, Chicago.

A

S

(C. Fota Topics)

Paul Specht, who broadcasts from the Alamac Hotel, New York City,

through WJZ, lookinrg over a day's ipts of ripts, sent in at
his request. In ome week he received over 6,000 pieces.

-
% O

(C. Kadel and Herbert)
L2o Johnson and his stabion 2CTQ, which has established some wonderful
records. When he gets the best system of modulation he will put it in a
cabinet—maygbe !

(. Photonews)

The Radio Association of Greater New York maintains a shop and laboratory

where members make and test receivers. A few memkers snapred on a
Saturday aftermoon, finishing their work.

The way a radio enthusiast fixed his antenna. It is arrangad so that it can
form a closed loop or a straight antenna, using the frame of tke car as
the counterpoise.

(C. Kadel and Herbert)

Robert McAffee, New York radio enthusiast, and his pet parrot ‘‘Jake,”

who imitates all the anmouncers perfectly, and mimics them -when they
start to broadcast.

(C. Underwcad and Underwoed)

The broadcasting statiom of the University of lHinois, showing the trans-
mitter and cantrols, Here the students study advanced radioc amd broad-
casting methods.

Temporary installation of microphomes in Montreal throaugh. which promi-
nent parliamentary members spoks recently. The talks were broadcast
through CKAC, the broadcasting station of *‘La Presse,” Montreal.

wWwWWwW americanradiohistorvy com
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Here Are Good Broadcast Programs

Station KDKA, East Pittsburgh, Pa.

326 Meters (920 Keys), E. S. T. Feb. 15—
9:45 A. M.—Union live stock market reports.
11:55 A. M.—Arlington time signals. 12 M—

Weathern :forecast. United States Bureau of
Market Reports. 12:10 M.—Concert by
Broudy’s Orchestra, from the dining room of
Kanfmann’s, Pittsburg, Pa. 6:15 P. M.—Organ
Recital by Lucile Hale, from the Cameo_ Motio
Picture Theater, Pittsburgh, Pa. 7:15 P. M.—
Radio -Boy Scout meeting conducted by Richard
Victor. 7:45 P. M.—The Children’s Period. 8 P.
M.—Market reports. 8:15 P. M.—“Joshua and
the Conquest of Canaan,” the Sunday School
lesson for February 17, presented by Dr. R. L.
Lanning. 8:30 P. M.—Address bé' S. M. Kintner,
Westinghouse Electric & Mfg. Co. 8:45 P. M.—

cert by artists from the LeSueur Studios,
assisted by Leo Kruczek, violin. 9:55 P.
Arlington time signals; weather forecast.

Feb. 16--9:45 A. M.—Union live stock market
reports. 11:55 A. M.—Arlington time signals.
12 M.—Weather forecast. United States Bureau
of Market Reports. 30 P. M.—Concert by
Daugherty’s Orchestra from the dining room
of McCreery Company. 6:15 P. M.—Dinner con-
cert by the Westinghouse Band, T. ]. Vastine,
conductor. 7:30 P.” M.—“Bringing the World
to America,” prepared by ‘Our orld.” 7:45
P, M,—The Children’s Period. 8 P. M.—Feature.
8:15 P. M.—“Personal Income Tax Returns for
Small Incomes,” Robert D. Ayers, Assistant
Professor of Accounting, University of Pittsburgh.
8:30_P. M.—Concert by the Westinghouse Band,
T. J. Vastine, conductor assisted by “An Un-
known Tenor.” ;55 P. M.—Arlmgton time sig-
nals. Weather forecast.

Station WGI, Medford, Mass.

360 Meters (830 Kcys). E. S. T, Feb. 15.—12:00
Noon—Selection on. the Ampico in the Chicker-
ing; Amrad Round Table; Selections on the
Brunswick . Console. 12:40 P, M._New England
weather forecast. 12:45 P. M.—Closing report on
farmers’ produce market. 3:00 P. M.—Amrad
Women’s, Club_program: Talk by Miss Dorothy
H. Goodwin; Musicale by the Brunswick Con-
sole. 3:30 P, M.—Talk by Miss Dorothy Dean,
Girl Scodts. 5:30 P, M.—Closing stock market
reports; Live stock markets report. 6:15 P. M.
—Sode practice, lesson No. 234. 6:30 P. M.—

Meeting ;of the Big Brother Amrad Club. 7:00
P. M.—Boston police r%:orts. 7:30 P. M.—Se-
lected verses by Mr. Charles L. H. Wagner,
radio poet; Red Cross health talk by enry
Copley” Green, “Your Milk Supply”; Musicale.
8:15 P. M.—Reading of Boy Scout Oath.

Feb. 16.—6:30 P. M.—Meeting of the Big

Brother Amfrad Club. 6:45 P. M.—Code practice,
lesson No. 235. 7:05 P, M.—New England weather
forecast; New England crop notes. 7:30 P, M,
—Third of a series of talks on New England
Business Industry by Arthur R. Curnick; Ar-
thur, Murray’s course in Ball Room Dancing;
Musicale.

Feb. 17.—4:00 P. M.—“Adventure Hour” by
the Youth’s Companion; Musicale. 8:30 P —
Talk on “World Unity” under the auspices of
the Greater Boston Federation of Churches;
Musicale, ’

Station. WFAA, Dallas, Texas

476 Meters (630 Kcys). C. S. T. Feb. 15—
12:30-1 P% M.—Address, Dr. Robert Stewart Hyer,
Southern Methodist U'niversity, on the Sunday
School lesson, “Joshua and the Conquest ot
Canaan.” 8:30-9:30 P. M.—Musical variety pro-
gram presenting the orchestra and assisting per-
ormers from Kerens, Texas.

Feb. 16—12:30-1 P. M.—Address, Dr. Edward H.
%oncs, Southern Methodist University, on “The
cience of Numbers.” 8:30-9:30—Faculty recital
by music department of Southern Methodist Uni-
versity. 11-12 P. M.—Dance music, Adolphus
Hotel Orchestra, broadcast from the junior ball-
room of the hotel.

. Feb. 17-—6-7 P. M.—Radio Bible Class, Dr. Wil-
liam M. Anderson, Jr., pastor First Presbyterian
Church, teacher; half hour of Bible study and
half hour of gospel song. 9:30-10 P. M.—Address
by the Rt, Rev. Harry T. Moore, bishop of Dal-
las, American Protestant Episcopal Church, on
“Worship and Christianity.” 10-11 P. M.—Popu-
lar music recital by Jimmy Allen’s Serenaders,
S. 4t E., Fraternity, Southern Methodist Uni.
versity.

Station WRC, Washington, D. C.

469 Meters (640 Kcys.) E. S. T. Feb. 15.—5:15
P. M.—Instruction in international code. 6:00 P.
M.—Stories for children by Peggy Albion.
P. M.—“The Question Box.” 7:45 P, M.—Bible
talk by Homer J. Councilor, chairman of Men’s
Organized Bible Class Association. 8:00 P. M.--
Song recital to be announced. 8:15 P. M.—A tallk
on the Coast Guard by Oliver M. Maxam, chief
of the Division of Operations of the United States
Coast Guard. 8:30 P. M.—Piano recital to be
announced. 8:45 P. M.—A talk on the Navy by
Admiral E. W. Eberle, chief of naval operations.
9:00 P. M.—Concert by the United States Navy
Band under the directiom of Charles Benter.

Feb. 16.—3:00 P. M.—fashion developments of
the moment. 3:10 P. M.—Song recital to be an-
nounced. 3:25 P. M.—Current events by the
editor of the “Review of Reviews.” 3:35 P. M.—
Piano recital by Edwina Greene. 4:00 P, M.—The
Magazine of Wall Street. 5:15 P. M.—Instruction
in international code. 6:00 P. M.—Stories for
children by Peggy Albion.

6:20

Station WJZ, New York City

455 Meters (660 Kcys.) E. S. T. Feb. 15.—12:15
P. M.e— Irusgc frox)x: the Brick Presbyterian
Church.

3:00 P. M.—Organ recital by Leo Riggs
on Hotel Astor organ. 5:00 P, M.—“The rger
Aspect of World Affairs” by the International In-
terpreter. 5:30 P. M.—Closing reports of the New
York State Department of Farms and Markets;
Farm and Home reports; closing quotations of
the New York Stock Exchange; foreign exchange
quotations; ‘“The Condition of the Leading Busi-
nesses” by the “Magazine of Wall Street”; “Eve-
ning Post’”’ news. 7 P. M.—MacDowell pro-
gram, under the auspices of the Music Study
Club of Newark. 7:30 P. M.—Burr Mclntosh, the
Cheerful Philosopher. 7:50 P. M.—MacDowell pro-
gram, under the auspices of the Music Study Club
of Newark. 8:15 P. M.—“Looseleaf” current
lege Musical Clubs direct from the Grand Ballroom
topics. 8:30 P. M.—Concert by the Amherst Col-
of the Ritz-Carlton Hotel. 10:30 P. M.—Dance
program by Paul Specht and his Alamac Hotel
Orchestra, direct from the Congo Room of the
Alamac Hotel. . .

Feb. 16.—3:00-3:30 P. M.—Charles Phillips, pian.
ist. 4:00 P. M.—Tea concert by the Hotel Belmont
Stringed Ensemble, Harry Lerner, leader; direct
from the Balcony of the Tea Room of the Hotel
Belmont. 5:00 i’ M.—Famous Fain chestra.
5:30 P. M.—Closing reports of the New York State
Department of Farms and Markets; Farm and
Home reports; closing quotations of the New York

Stock Exchange; foreign exchange quotations;
“Bradstreet’s” financial report; ‘“‘Evening Post”
news. 7:00 P. M.—“Uncle Wiggily Stories” by

Howard Garis. 8:00 P, M.—“The Asset Value of
the Ocean Liner to a Port” by Emerson E.
Parvin, secretary of the International Mercantile
Marine. 8:40 P. M.—Dr. Alfred N. Goldsmith, di-
rector of research of the Radio Corporation of
America; “Applying the Golden Rule in Radio”;
one of the “Highlights of Modern Radio Broad-
casting” series of talks. 9:15 P. M.—*In a Persian
Garden” (Quartet), accompanied by Creighton
Allen. 9:45° P, M.—Harold Licberman, violinist,
accompanied by C. Allen. 9:55 P. M.—Time sig-
nals and weather forecast from Station NAA at
Arlington. 10:00 P. M.—Harold Lieberman, violin-
ist, accompanied by C. Allen. 10:20 P. M.—“Eng-
lish Folk Songs,” Kenneth K. Wheeler. 10:45 D.
M.—Recital by Alphonse Bohrer, pianist, directly
from Aeolian Hall.

Feb. 17.—11:00 A. M.-1:00 P. M.; 7:00-10:30 P. M.

Station KYW, Chicago, Il

536 Meters (560 Kcys). C. S. T. Feb. 15—
9:30 A. M.—Late news and comment of the
financial and commercial markets. (This service
is broadcast from KYW every half hour during
the twenty-four). 11:35 A. M.—Table talk by
Mrs. Anna J. Peterson. 12:30 P. M.—“The
rogress of the World,” by Review of Reviews.
6:30 P. M.—News, financial and final market and
sport summary, 6:50 P. M.—Children’s bedtime
story. 7-7:10 P. M.—Joska DeBabary and his
orchestra playing in the Louis XVI room, Con-
ress Hotel.  7:10-7:20 P. M.—Clyde Doerr and
lis orchestra playing in the Pompeiian room.
7:20-7:30 P. M.—Jocka Debabary and his orches-
tra playing in the Louis XVI room. 10-2 P, M.—
Midnight revue, artists and program to be an-
nounced.

Feb. 16—9:30 A, M.—Late news and comment
of the financial and commercial markets. (This
service is broadcast every half hour during the
twenty-four). 10:30 A. .——Farm and home
service. 11:35 A, M.—Table talk by Mrs. Anna
. Peterson. 6:30 P. M.—News, financial and
final market and sport summary. 6:50 P. M.—
Children’s bedtime ~story. 7-7:10 P. M.—Joska
DeBabary and his_orchestra from the Louis XVI
room, Congress Hotel. 7:10-7:20 P. M.—Clyde
Doerr and his orchestra from the Pompeiian room.
7:20-7:30 P. M.—Joska DeBabary and his orches.
tra from the Louis XVI room. 8-8:58 P, M.—
Musical program. 9:05 P. M.—“Under the Even-
ing Lamp.”” 10-12 P. M.—Midnight revue to be
lgoa(%cast from the KYW studio in the Congress

otel.

Feb. 17—11 A, M.—Central Church Service, Or-
chestra Hall, Chicago, Dr. F. F. Shannon, pastor.
6:30 P. M.—Excerpts from the New Testament—.
An American Translation by Prof. Edgar J.
GoodsR(ecd, read by William Ziegler Nourse.
? P. O.—}?hltcagoHSﬁnd%)il.Evenings C]lll(b service
rom Orchestra Hall, icago. eaker on.
Frank O. Lowden. & v 3

Station WBZ, Springfield, Mass.

337 Meters (890 Kcys). E. S. T. Feb. 15-
11:55 A. M.—Arlington time signals; weather re:
ports; Boston and Springfield market reports.
6 P. M.—Dinner concert by the WBZ Quintet.
7 P. M.—*“A Tale of the Poplar,” a dramatized

story by the Youth’s Companion. Talk by H
bert Myrick, Editor of Farm and Hom)é, ;.er
Mrs. Mary R. Reynolds, Household Editor of
Farm and Home. 7:30 P M.—Bedtime story for
%\}dle I;(xddigs. StCurre?t book review by J .
acDonald. ory - i S.
e or grown-ups by Orison S

M.—Arlington time signals.

Feb. 16-11:55 A. M.—Arﬁngton timegsi alss
weather reports; Boston market report. 7 P. M.
—Dinner concert by the Hotel Kimball Trio
transmitted from the Hotel Kimball Dining Room
Jan Geertfi, director. 7:30 P. M.—Bedtime story

for the kiddies. “Bringing the World to Amer.
1caP prepared by “Qur World” Magazine.
8 P. M.—Concert by Harry Knight, saxophone

and clarinet. 9 P. M.—Bedtime story for grown-
ups by Orison S. Marden. 9:55 P, M.—Ari‘i;gton
time signals.
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Station WEAF, New York City

492 Meters (616 Kcys.) E. S, T. Feb. 15.—11:00
A. M.—Lectu(re by Dr. Walter Damrosch, con-
ductor of the New York Symphony Orchestra,
under the auspices of the League for Political
Education, direct from Town Hall, New York City.
11:50 A. M. —Consolidated market and weather re-
ports by the U. S and N. Y, State Departments

of Agriculture.  4:00-5:30 P. M.—Marguerite
Eckenroth, soprano, accompanied b ‘K'ethenpe
Eckenroth. Recital by “The Banjo Trio.”” Chil-
dren’s Hour Stories_and Songs. 7:15-10:00 P. M.—

Beatrice Lilly and Jack Buchanan, singing come-
dians. Daily sport talk by Thornton Fisher; Ted
Schmidt and Harry Regan, popular singers; Bat-
tery instruction talk by George Furness, .r‘adlo
head of the National Carbon Company. “The
Happiness Boys” Billy Jones and Ernest Hare;
Music by the World Mutual Instrumental Trio,
and a talk on the *“Care and Safe Operation of
Automobiles” b?' Major A. A. Stewart. B. Fischer
& Company’s ‘‘Astor Coffee” Dance Orchestra.
Feb. 16.—1:45-3:30 P. M.—Foreign Policy Asso-
ciation luncheon direct from Hotel Astor, New
York City. 4:00-5:30 P. M.—Da.nceMproIgram by
the Carolinians Orchestra, Charles M, Koch, di-
rector; Helen Albus, dramatic soprano. 7:30-12:00
. M.—W. C. Fields, comedian monologist; David
Franklin, pianist, and Tom Butler, bantone;.“Tl,l,e
Chiclet Trio” assisted by the “Chiclet Quartette”;
Myra Purtis Bindenberger, contralto, accompani

by George Vause. Recital by George aus
planist; Bernard Ahrens, baritone. Gimbe
Brothers’ program. Vincent Lopez and his or-

chestra direct from the Grill of the Hotel Penn-
sylvania.

Station KFI, Los Angeles, Cal.

469 Meters ([6‘40 Keys.) P. T. Feb. 17.—10:00-
10:45 A. M.—L. A. Church Federation Service.
4:00-5:00 P. M.—Federated Church Musicians
Vesper Service. 6:45-7:30 P. M.—Bedtime story
and concert. 8:00-9:00 P, M.—Ambassador Hotel
concert.  9:00-10:00 P. M.—Examiner concert.
10:00-11:00 P. M.—Theron Bennett’s Packard Six.

Feb. 18.—4:45-5:15 P. M.—Evening Herald news
bulletin. 5:15-5:45 P. M.—Examiner news bulle.
tins. 8:00-9:00 P. M.—Evening Herald concert.
9:00-10:00 P. M.—Examiner concert. 10:00-11:00
P, M.—Ambassador-Lyman’s Cocoanut Grove Or-
chestra.

Feb. 19.—4:45-5:15 P. M.—Evening Herald news
bulletins. 5:15-5:45 P. M.—Examiner news bulle-
ting, 6:45-7:30 P. M.—Geo. J. Birkel concert.
8:00-9:00 P. M.—Ambassador-Lyman’s Cocoanut
Grove Orchestra. 9:00-10:00 P. M.—Examiner con-
cert. 10:00-11:00 P, M.—Sol Cohen and associates,
Feb. 20.—4:45-5:15 P. M.—Evening Herald news.
bulletins. 5:15-5:45 P. M.—Examiner news bulle-
tins.  6:45-7:30 P. M.—Nick rris detective
stories and concert. 8:00-9:00 M.—Evening
Herald concert. 9:00-10:00 P. M.—Examiner con-
cert.  10:00-11:00 P. M.—Hollywood Community
Orchestra.  11:00-12:00 P. .—Ambassador-Ly-
man’s Cocoanut Grove Qrchestra.

Feb, 21.—4:45-5:15 P, M.—Evening Herald news
bulletins. 5:15.5:45 P, M.—Examiner news bulle.
tins. 6:45-7:30 P. M.—Y. M. C. A. concert and
bedtime story. 8:00-9:00 P. M.—Ambassador Hotel
concert. 9:00-10:00 P. M.Examiner concert. 10:00-
11:00 P. M.—Mrs. William Barber concert.

Station WOR, Newark, N. J.

405 Meters (740 Kcys). E. S, T. Feb. 15—
2:30 P. M.—Musical program by the combined
musical clubs of Lafayette College of Easton,
Pa. 6:15 P. M.—“Music While You Dine,” Ben
Friedman Entertainers, augmented by George
Perry’s Smsgmg Orchestra. 6:30 P. M.—“Man in
the Moon Stories for the Children.” 7.7:30 P. M.
—"“Music While You Dine,” by Ben Friedman
Entertainers, augmented by George Perry’s
Singing Orchestra.

. Feb. 16—Betwen 2:30 and 4:00 P. M.—Broadcast-
ing from Radio Exposition, 6th floor, L. Bam-
brger & Co. 2:30 P, M.—Frank Dailey’s Meadow-
brook Dance Orchestra. 3:10 P. M.—Baroness
Leja de Torinoff, on “The Russian Revolution
from a Woman’s Viewpoint.” Followed by Rus-
sian Folk Songs. 3:30 P, M.—Frank ailey’s
Meadowbrook Dance Orchestra. 6:15-7:15 P. M—
Music While You Dine,” Paul Van Loan and
his_ Cinderella Dance Orchestra of New York.
7:15 P. M.—Fred J. Bendel, on “‘Sporting News-
Uu-to-the-Mu!qte.’_’ 8:00-9:00 P. M.—Gene In-
graham and his Bell Record Orchestra. 9:00 P.
M.—“The Law and Income Tax,” by John Arm-
strong, C. P. A, 9:15 P. M.—J. Bernard Walker,
(I%dxtor EScxentlﬁc A‘?;eri’cmi\,d on ‘“What America
wes Europe.” 9: 5 .—Joint program
Mary Dell Dowman, Lorraine L Py

v oardman and In-
tenrational Trio. =

Station WOS, Jefferson City, Mo.

441 Meters (680 Kcys.) C. S. T. Feb. 15.—8:00
P. M.—Program by the students of the Missouri
Military Academy, Mexico, Missouri.

Feb. 17.—7:30 "P. M.—Services of the First
Christian Church, Jefferson City, Robert M. Tal.

ert, pastor. Professor Siebert Price organist.
Robed choir of twenty-four voices. rs. Fred

Feb. 18.—8: . M.—Dance program b
Missouri State Prison Dance Orcphesgt;a, Huyghuée.
French, director. Piano numbers by Harry M
Sx}-_odbgrass. )

eb. 20.—8:00 P. M.—Address on a riculty
topic by a faculty member of the Misséouri Crozl-1
lege of A iculture, P, M.—Dance program
by S. C. Stancil’s Novelty Six Dance Orchestra.
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Station WHAS, Louisville, Ky.

400 Meters (750 Kcys.).—C. S. T. Feb. 15.—4:00
to 5:00 P. M.—Selections by the Walnut Theatre
‘QOrchestra; Walter Davison, conductor; police bul-
letins; weather forecast; ‘Just Among Home
Folks,” a daily humorous column appearing in
the “Courier-Journal”; selections by the Strand
Theatre Orchestra; Harry S. Currie, conductor;
Jate important news bulletins. 4:50 P. M.—Local
live stock, produce and grain market reports.
5:00 P. M.—Official Central Standard time an-
nounced. 7:30 to 9:00 P. M.—Concert, visiting
students of Louisville Conservatory of Music, who
will sing especially to their cwn home towns,
mnder the directin of Miss Laura Butler, Marion,
Ky.; late important news bulletins; official Cen-
4ral Standard time announc- ...

Feb. 16.—4:00 to 5:00 P. M.—Selections by the
‘Strand Theatre Orchestra; Harry S. Currie, con-
ductor; police bulletins; weather forecast; - old-
fashioned fiddler, Charles Elder, accompanied by
Miss Sue Elder; “Just Among Home Folks,” a
daily humorous column appearing in the “Courier-
Journal”; selections by the Walnut Theatre
Orchestra; Walter Davison, conductor; late im-
portant news bulletins. 4:50 P. M.—Local live
stock, produce and grain market reports. 5:00
P, M.—Qfficial Central Standard time announced.
7:30 to 9:00 P. M.—Concert by the Delta Omicron
Sorority of the Louisville Conservatory of Music,
under the direction of Miss Elizabeth Shelton,
president; late important news bulletins; officail
Central Standard time announced at 9 o’clock.

Station WOC, Davenport, lowa

484 Meters (620 Kcys). C. S. T. Feb. 1510 A.
M.—Opening market quotations and household
tints. 10:55 A. M.—Time signals. 11 A, ¢
Weather and river forecast. 11:05 A. M.—Market
uotations, 12 M.—Chimes concert. 2 P. M.—
osing stocks and markets. 3:30 P, M.—Lecture
y R. G. Maybach, P. S. C. Dept. of Anatomy,
“The Teeth, Their Function and Care.” 5:45 P.
M.—Chimes _concert.. 6:30 P. M.—Sandman’s
Visit. 6:50 P. M.—Sport news and weather fore-
cast. 7:i20 P. M.—Irr)lternational lesson for_ next
Sunday discussed by Dr. Frank Willard Court,
%astor St. John’s Methodist Episcopal Church,
avenport, Jowa. 8§ P. ~—Musical program,
Erwin Swindell, musical director. Program under
the auspices of the Scott County Farm Bureau.
Feb. 16—10 A. M.—Opening market quotations
and household hints. 10:55 A, M.—Time signals.
11 A. M.—Weather and river forecast. 11:05 A.
M.—Market quotations. 12 M.—Chimes concert.
12:30 P, M.—Closm% stocks and markets. 3:30
P. M.—Lecture by C. C. Hall, P. S. C. Dept. of
Clu-:xmstrKIf “Preparation and Uses of Rubber.”
5:45 P. M.—Chimes concert. 6:30 P. M.—Sand-
man’s visit. 6:50 P. M.—Sport news and weather
forecast. 7 P. M.—‘Our National Guard,” by
Lieut. Ralph A. Lancaster, Jowa National Guard.
P. M—P. S. C. Orchestra, Gerald M. Barrow,
director. ~(Popular selections released through
the National Association of Broadcasters, of
which WOC is a member.) V. B. Rochte, bari-
tone soloist.

Station WDAR, Philadelphia

395 Meters (760 Kcys.). E. S. T. Feb. 15.—11:45
A, M.—Daily almanac. 12:02 P. M.—Organ recital
from the Stanley Theatre features from the studio;
Arcadia Concert Orchestra, Fery Sarkozi, director.
2:00 to 3:00 P. M.—Arcadia Concert Orchestra;
Artist recital. 4:30 P. M.—Program_of dance
music by the Scranton Sirens. 7:30 P. M.—Dream
Daddy with the Boys and Girls. 7:50 P. M.—An
Evening with Betsy Logan. 10:10 P. M.—Howard
Lanin’s _Dance Orchestra; Artie Bittong’s Elk
Frolic; Harry Glynn and others.

Feb. 16.—11:45 M.—Daily almanac. 12:02
P. M.—Organ recital from the Stanley Theatre.
features from the studio; Arcadia Concert Qrches-
tra. 2:00 to 3:00 P. M.—Arcadia Concert Orches-
tra; Artist recital; 4:30 P. M.—Bobbie Lee and
his Cotton Pickers. 7:30 P. M.—Dream Daddy with
Boys and Girls.

Station KGO, Oakland, Cal

312 Meters (960 Kcys). P. T. Feb. 148 P. M.
—Mausical program.

Feb. 16—8 P. M.—Musical program.

Station KHJ, Los Angeles, Calif.

395 Meters (760 Kcys.). P. T. Feb. 15.—12:30
to 1:15 P. M.—Music; news items. 2:30 to 3:30
P. M.—_Matinee musicale. 6:40 P. M.—Live stock
and vegetable reports. 6:45 to 7:00 P. M.—Chil.
dren’s program presenting Richard Headrlclf;
screen juvenile. Bedtime story by “Uncle John.
8:06 to 10:00 P. M.—Program arranged by Floryane
Thompson, soprano. “An Evening of Old Fash-
ioned Songs.” 10:00 to 12:00 P. M.—Broadcasting
Art Hickman’s Orchestra by line telephony from
the Los Angeles Biltmore Hotel

Feb. 16.—12:30 to 1:15 P. M.—Program presented
by the Rainbow Melody Makers. 2:30 to 3:30
P. M.—Matinee musicale. 6:40 P. M.—Live stock
and vegetable reports. 6:45 to 7:30 P. ‘M.—Chil-
dren’s program presenting Helene Pirie, screen
juvenile, and John M. Trimbur, flutist. Bedtime
story by “Uncle John.” 8:00 to 10:00 P. M.—
Program presented by the Los Angeles Federation
of P. T. A. N. E. Brown, Electrical Engineer,
will speak. 10:00 to 12:00 P. M.—Broadcasting Art
Hickman’s Orchestra by line telephony from the
Los Angeles Hotel.

Station WGY, Schenectady, N. Y.
380 Meters (790 Kcys). E. S. T. Feb. 15—
11:55 A. M.—Time si%na]s. 12:30 P. M.—Stock
market report. 12:40 P. M.—Produce market re
ort. 12:45 P. M.—Weather forecast. 2 P. M.-
usic and fashion talk, “Dress Accessories.”
Ralph L. Smith. 6 P. M.—Produce and stock
market quotations; news bulletins. 6:30 P. M.-
Children’s program. g P, M.—Health talk,
N. Y. State Department of Health. 7:45 P. M.
Radio drama, comedy, “Anne,” by WGY players.
Tnstrumental selection, WGY Orchestra. 10:30

. M.—Musical program.

Feb. 16—11:55 A. M.—U. S. Naval Observatory
time signals. 12:30 P. M.—Stock market report.
12:40 P. M.—Produce market report. 9:30 P. M.
—Dance music by Jack Symonds’ Orchestra,
Hampton Hotel, Albany, N. Y.

Station WLW, Cincinnati, Ohio

309 Meters (970 Kcys.) C. S. T. Feb. 15.—10:30
A. M.—Weather forecast and business reports.
1:30 P. M.—Market reports. 3:00 P. M.—Stock
quotations. 4:00 P. M.—Half hour lecture recital.

Feb. 16.—10:30 A. M.—Weather forecast and
business reports. 1:30 P, M.—Business reports.

Feb. 17.—9:30 A. M.—Sunday school conducted
by the Editorial Staff of Sunday School Publica-
tion of the Methodist Book Concern. 11A. M.—
Services of the Church of the Covenant, Dr.
Frank Stevenson, minister. 7:45 P. M.—Services
of the First Presbyterian Church, Walnut Hills,
Cincinnati.

Station KPO, San Francisco, Cal.

423 Meters (770 Kcys.) P. T. Feb. 14.—6:00-
7:00 P, M.—Dinner concert by George Lipschults
and Music Masters from the Loew’s Warfield
Theatre. 8:00-9:00 P. M.—Theodore J. Irwin at
the console of the Robert Norton organ. 9:00-
10:00 P. M.—Program by the San Lorenzo Im-
provement Association. 10:00-11:00 P. M.—Palace
Hotel Dance Orchestra.

Feb. 15.—Silent.

Feb. 16.—Art Weidner and the Fairmont Hotel
Dance Orchestra. 8:00-12:00 P. M.—During inter-
missions the KPO Trio will sing popular songs.

Station WJY, New York City

405 Meters (740 Kcys.) E. S. T. Feb. 15.—7:30
P. M.—Frank Shevitt, ‘“Income Taxes.” 7:45 P.
M.—Program by the Brooklyn Edison Orchestra.
8:15 P. M.—The Honorable Julius Berg, “The
Work of the New York Assembly.” 8:30 P, M.
Program by the Brooklyn Edison Orchestra. 9:00
P. M.—“Father & Son.” 9:30 P. M.—General
Chas. H. Sherrill. 10:00 P. M.—Popular program
by Breau and Tobias.

Feb. 17.—2:30-5:00 P. M.; 8:00-10:30 P. M.

Station KSD, St. Louis, Mo.

546 Meters (550 Kcys). C. S. T. Feb. 14—
8 P. M.—Program by Glee Club of Shurtleff Col-
Ie%e, Mrs. D. Jones, director.

eb. 15—8 P. M.—Concert by the Civic Orches-
tra, Ellis Levy, conductor,” at Central High

chool.
Feb. 16—Silent.

Who Is America’s Most

Popular Radio Entertainer?

Everybeody is interested in this query: Who is America’s most popular radio enter-
tainer? You hn.ve your favorite. Who is she or he? Let us know your choice,
whether a comedian, an opera singer, a jazz band, or a story-teller.

RADIO \V.ORLD wants to be able to tell the world the name of the entertainer
who stands highest in the regard of listeners-in.

Use the accompanying blank and mail to Broadcasting Manager, RADIO WORLD.

Cut off. Fill out. Mail today.

BROADCASTING MANAGER, RADIO WORLD,

1493 Broadway, New York City.
Dear Sir:

My favorite entertainer is........ .

My second choiceis......................

Name..........c.oevnunnn

Street Address.............
City and State.................

Peseegteeae

Cee e de e e s e
BRI P S
Srecresaeesreersrsensessasterrsaaensanans

B I R I I I I
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MA GNAVOX

Radio Products

-:fm"“’—

A1-R—$59.00

HIS combination of elec-

tro-dynamic Reproducer
and one-stage Power Amplifier
gives the user the utmost in
adaptability, convenience and
efficiency.

Magnavox Reproducers
R2 with 18-inch curvex horn $60.00
R3 with 14-inch curvex horn $35.00
M1 with 14-in. curvex horn. Requires
no battey for the field . $35.00

Magnavox Combination Sets

A1.R consisting of electro-dynamic
Reproducer with 14-inch curvex
horn and 1 stage of amplification

$59.00

A2-R consisting of electro-dynamic
Reproducer with 14-inch curvex
horn and 2 stages of amplification

$85.00

Magnavox Power Amplifiers
Al—new lstage Power Amplifier

$27.50
AC-2-C—2-stage Power Amplifier
$55.00
AC-3.-C—3-stage Power Amplifier
$75.00

Magnavox products can be had at Regis-
tered Magnavox Dealers everywhere.
Write for new 32-page catalogue.

The Magnavox Company
QOakland, California
New York Office: 370 Seventh Avenue

Canadian Distributors
Perkins Electric, Limited, Montreal
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Latest Radio Patents

Method of Delivering Illustrated
Lectures or Songs

No.,1,478,806: Patented December 25, 1923. Patentee:
A. F. Victor, New York City.

My invention relates to the method of de-
livering illustrated lectures ‘or songs by
means of wireless telephony.

The object of my invention is to pro-
ject radiogram lectures or songs or any-
thing else, to audiences or persons having
wireless receiving stations, and to illustrate
the same by pictures projected upon a screen

Method of utilizing radio telephony so a speaker
may give illustrated lectures at a distance from
the place they are being shown. It is also ap-
plicable to give the same lecture at two or
more places.
at the place where the lecture is presented.
This I accomplish by the means hereinafter
fully described and as particularly pointed
out in the claims.
The drawing illustrates a diagrammatical
layout of the invention. .
In the drawings A represents a transmit-

ting apparatus that has a receiving horn B,
of the usual construction, that is attached
thereto by wires C, C' and this transmitting
apparatus A is connected by wires D to a
wireless transmitting set of wires E.

At the receiving end of the invention,
there is a receiving set of wires @, that is
connected by a wire b to the receiving ap-
paratus ¢, and this receiving apparatus, ¢,
is connected by wires d and d’ to the horn
or amplifier e.

At the receiving end of the method, pref-
erably in the same room as the amplifier e,
there is a stereopticon screen F, upon which
pictures are projected from a stereopticon G
by the operator H, during the lecture, that is
being delivered by a lecturer, I, into horn B.

The lecturer, I, has a castanet J in his
hand, and when he desires the picture
changed he simply claps the castanets to-
gether, and thus signals the operator for a
change. Of course the lecturer could snap
his fingers, or could speak his desire for a
change. Any means that made a sound that
would convey a signal could be satisfactorily
employed.

The sound transmitted is preferably of a
different timbre from vocal sounds so that
the same will not be noticed by the audience,
or if heard, will be taken to be interference
that is common particularly from signals
in code or the like.

It will be understood that, before the lec-
ture, the slides to be displayed by the stere-
opticon, could be collected and arranged in
the order in which they are to be used at
a school, or a church, or at home, or other
auditorium, where the lecture is to be pre-
sented to an audience,

The foregoing method can be used by any
number of receiving stations at the same
time, and, could be received by radio sta-
tions that were not supplied with the pic-
ture apparatus. Such lectures, however,
would be enjoyed by audiences to a much
less extent, than when illustrated by pic-
tures.

It will be understood that where I refer
to lectures I intend to include therein songs,
or anything else that can be used by my
invention.

Electric Oscillator

No. 1,478,638: Patented December 25, 1923, Patentee:
H. G. Cordes, Bremerton, Wash.

My invention relates to improvements
in arrangements for starting, sustaining,
utilizing and studying a particular class
of oscillations of a direct current arc
oscillator. As to common subject-matter
this application is a continuation in part
of application 43,436.

The object of my invention is to attain
greater efficiency in converting direct
current into oscillating current energy,
to permit the efficient use of a lower
potential direct current in a radio trans-
mitter, to secure greater stability of the
apparatus, to adapt an arc oscillator to
the production of variable frequency
oscillations for radio telephony and to
efficiently transform the potential of di-
rect current energy by means of oscil-
lating current.

These improvements are attained by ap-
plying a principle well known in the pro-
duction of oscillations in mechanical
devices to the production of electrical
oscillations.

My invention can be best explained by
considering the direct current arc oscilla-

tor as the basis of my improvements.
My improvements pertain to class 2
oscillations which are defined by the com-
mittee on standardization for 1915 of the
Institute of Radio Engineers as those
oscillations in which the amplitude of the
oscillation circuit current is at least equal
to the direct current, but in which the
direction of the current through the arc
is never reversed. In other words, in this
class of oscillations the arc acts as an
electric check valve.

A class 2 oscillation involves three cir-
cuits and two time intervals. The circuits
will be referred to as the direct current
charging circuit, the direct current arc
circuit and the discharge circuit. The time
intervals will be referred to as the primed
and unprimed intervals. During the
primed interval current flows through the
arc and during the unprimed interval no
current flows through the arc. The direct
current arc and discharge circuits are only
closed during the primed interval. With
the usual large inductance in series with
the direct current source the direct cur-
rent amplitude varies a little and con-
sists of an oscillating current of com-
paratively small amplitude superposed
upon a direct current. The discharge cir-

wwWwW americanradiohistorvy com

cuit consists of a capacitance discharging
through an inductance; the inductance
may be either imr series with the arc or
in series with the capacitance across the
direct current line.

The potential of the capacitance varies
practically as a linear function of the time
during the unprimed interval or period
while the potential varies as a sinusoidal
function of the time during the primed
period of each cycle. Similarly, the graph
of the current is also a straight line and
a damped sine wave. Oscillations having
the characteristics above described will
be referred to by the general term “lin-
ear-sinusoidal oscillations:”

K

,

I

Means and apparatus used to produce sustained
oscillations in a circuit.

During the primed period electromag-
netic energy is stored in the direct cur-
rent arc-circuit inductance while during
the unprimed period the discharge circuit
capacitance is charged simultaneously
with the discharge of this energy and the
energy due to the flow of direct current
during the unprimed period.

Radio Receiving Sets
No. 1,477,413: Patented December 11, 1923. Patenteet

E. F. W. Alexanderson, Schenectady, N. Y.

My present invention relates to radio re-
ceiving systems, and more particularly to
means for preventing interference in such
systems with the reception of desired sig-
nals.

The object of my invention is to provide
in a radio receiving system a means for
preventing interference with the reception
of desired signals from a near-by trans-
mitting station having a different wave
iength,

In carrying my invention into effect I
provide in connection with a receiving an-
tenna means for impressing upon the re-
ceiving circuit two equal and opposing
potentials produced in the antenna by

3

P

jg L

el
Circuit for the prevention of interference by
means of double tuned inductances.

the interfering wave. This means is so
arranged that it will also impress upon
the receiving circuit two potentials pro-
duced by the desired signaling waves, but
the;e two potentials will be of different
magnitude and of the same phase or will
have such phase relation to each other
that they will add in the receiving circuit
and will not neutralize one another.
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MORRISON STANDARD
RADIO SUPPLIES

Wholesale Only
Kellogg Switchboard & Supply Co.
Bristol Audiophones Panelyte
Gilfillan Bros. Vallgy Chargers
Morrison B Batteries France Chargers

CLARENCE E. MORRISON
2 STONE STREET NEW YORK CITY

Complete Receiving Set—$8.50 HOVCy First with News
Panel mounted crystal sets in mahogany finished

0 ’
eabinet. Variable condenser used for tuning, very Of WllSOI‘l S Deatll
i and et dus 2 el eomi it | DITOR, RADIO WORLD: 1 am
ohm double headset, aerial and £ound wires, insula wondenng how many radiophans
e o0 g, Sond Mone Order, ox made the most of their opportunities to-

Money back if not satisfied. day. At 10:32 this morning I received a
FLOYD HILL, LIBERTYVILLE, IOWA radiogram saying “Former President
Wilson passed away at 10:27.” At 10:35

(although in working clothes) I was at

the pulpit of the nearest church, and the
announcement was made. Three minutes
later I was in the pulpit of another
church wih the announcement, and I fol-
lowed at the same speed until every
church in the city was visited. Although
in each case services were in progress, I
felt justified in intruding, and in each

For Maximum Amplification Without
Distortion and T_ul_)s Noises
use the well known
Como Duplex Transformers

Push-Pull
Send for literature

COMO APPARATUS COMPANY
446 Tremont St. Boston, Mass.

Demestis and Forelgn, Trade Marks
PA S and Copyrights. Infriagement Saite
and Interfersnce Cases.
Bookiet ‘*Mors Light s Patents”” Seat Free

MAX D. ORDMANN

Reg. Pat. Lawyer
Mech. and Elect. Engineer
Spectulizing in Rad
508 Wul‘.rﬂl Bldp.. N.Y. City Tel. Whlt.h‘ll 70498+

case was heartily thanked by the pastor.

The sad news was thus given to our
people just 19 hours ahead of the daily
papers which will reach here tomorrow

GUARANTEED Dry B Batteries

Shipment prepaid at the following prieces dirwet to

Coast to Coast on One Tube

consumer:
targe medlum small A .
It varlable....... $1.55  $1.25  $0.80 morning. ' o '
ﬁv' volt variable. . 1. .. 2.85 2,58 They are talking radio in this town to- and No Bndy cana(:lty

These popular hook-ups use UV-199, WD-11
or WD-12 Tubes. One hook-up gives selec-
tivity and 1,500 miles with absolutely no
body capacity, while the other gives the re-
markable distance of coast to coast. Both

Guaranteed money back 1f you're mot satisfed

Sidbenel Radio—Premium Dept.
25 W. Mt. Eden Avenue New York City

DOUBLEweLIFE 222

Arrow Radio
Batteries

are guaranteed two
years in writing.

Will ship C. 0. D. or
allow 5% discount for
cash with order, Oeder
shipped same day re-
ceived. Write today.

We specialize in Stor-
age Batteries only.

day all right. I might add, too, that for
the past 48 hours I have worked and
slept within six feet of a set all tuned in
and lit up, ready to hear the first an- arka AR50 i th
nouncement of the death of this great D D etonid S48 " No stompe ome
and good man. cepted.

_1f you know of a radiophan in this en- Radio Outfitting & Supply Ce.
tire country who goes to it stronger than Box 1107 LANCASTER, PA.
I do I want to see what he looks like.
I am still going on 70 years young and

then some.
0. H. Hovey.
Perry. Oklahoma, Feb. 3, 1924,

—RADIO FANS—

Would you like to get a start as salesman
or dealer in the Radio Field? We manu-
facture one of the best receiving sets and
parts on the market. We want local rep-
Arrow Battery Co. resentatives in your district. We show
gg :::- gggg 8 St. Clars Place you how to get started in the radio busi-
100 ampa. 13.50 New York City ness. If you are familiar with radio you

can earn a big income immediately. This
is open to part time men.

Write to MR. GAY
4884 North Clark Street Chicago, Il

.\ HAI.F

181 times

ADJUSTED
TO ALLTUBES
IL-KO-STAT has a fine adjustment area

many iimes greater than any other rheostat.
It is the only rheostat assuring minute control
over the maximum audibility range of the vac-
uum tube; bringing in DX stations you never

RADIO BY MAIL

Uv200, UV20iA, UVI99, WDII, wDI2 = - -
GENUINE RCA RADIOTRON TUBES...... $4.24
“ACME AUDIO & RADID TRANSFORMERS 3.94

“ERLA’" AUDIO & REFLEX TRANSFORMERS 3.89
‘‘COMO” PUSH-PULL TRANSFORMERS (PR) 9 33

SPECIAL $ SAVERS

Satisfaction or money bacA

heard before and eliminating tube noises.

30 ohms full resistance.
ALL AMER. TRANS. (ALL RATIDS)....... $65.00 Set ‘Fada’ Neutrodyne parts. S s48.83 j fir
Amp. BATTERY CHARGER WiTH $9 38 25.00 Set *Fada” Neutrodyne parts. ... ... L 19.65 §°a‘;’3’5tme“tt° puzzle. ¢ ALL
TUNGAR” BULB....... 4.50 Thordarson Transf. 3%-1 (new type) . 2195 » dises to break. DEALERS
$6.00 BRANDES “SOPERIOR" PHONES .. 4.69 .00 Supertran Transf. 6-1....... ... .. ..... .95 No Carbon Powder.
$10.00 BRANDES ““TABLE TALNER” ..... 829 12,00 “All American” Push Pull (per set)) ... 9.77
$5.00 BREMER-TULLY *VER. TUNER'... 3.94 3100 Set of Reflex Colls........ .. 215
;A;OORK :!ZITEE 2;15UTRODVNE'TRANS ........ 4.76 :z.gg Eg II:iaie "g}nnal‘ (énng... 1.95
VOLY “B” BATTERY. 1.49 A ate ““Signal”” Cond...... 2.25
$5:50 SIZE 45 VoLT “B” BATTERY.., ... .. 319 R UL 6001, < 300 : o Y FII‘, ~s IAI
2. rial . ... .
VARIABLE CONDENSERS 3:00 Turney 3000 ohm Phoncs. 85 -
H-PLATE..SO.&N VERNIER WITH RETE i LGS RUDCLIOT: B Lty 45
23'PLATE (119 VERNIER WITH DIAL..'2 79 12.00 Baldwin Type C Phones.. -9 DX Madeam(l:G“amﬁeedb{a P
43.PLATE.. 1’34 VERNIER wiTh orar:: 249 6.00 Little Tattler Phones................. 2.g9 astgpentito R TIBE
£35.05 SET "FADA™ Hourano e MAL. . 2.4 10.00 Nrandes Table Talker ... ... .. .. 8.65 RadioStoresCorp., 218 W. 34th St,, New York
$65.00 SET “FADA" NEUTRODYNE PARTS,.51.95 TaiooNenarargorgrectizonfCharier Ly in oo 14.95 Sale Laasnalofol DFtataiong
BE “TUNGAR™ 2-AMP. BAT. CHARGER 15.69 20.00 Grosiey Two' Stage Amplifier 1478

Cash or C. 0. D, Send for Complete List

SIMPLEX RADIO COMPANY
1806 Lafayette Avenue St. Louls, Mo.

S e e e e e el el peting If you see it in RADIO WORLD you know it’s
RADIO SUPPLY STORES so. If you hear about it somewhere else, you
254 W. Stianel St.. Manheim. Pa. can find it in last month’s issues of RADIO

WORLD. Start keeping that file now

The Marvel - Switch GET A REAL “B” BATTERY!

Series, Powerful—Durable—Rechargeable Roberts Rechargeable “B” Battery
THREE-WAYS
o, LASTS A LIFETIME

MADE OF EDISON ELEMENTS

Dial-
Mounted SATISFACTION GUARANTEED
No Change of Wiring Necessary

Strietly anti- Only Three (3) Main Terminals to Connect
eapseity. With- Type A—100 volt, with varlable detector, from
out & switching 16-22 volts, $20.50.

arrangement for Type B—lOO volt, with variable detector, from
b trom 16-22 volts and varlable voltage from 44 to 100

volts for amplifier, $23.5
Type C—140 volt, wlth variable detector, from
16-22 volls $26.50.
D—140 volt, with variable detector, from
16- 2" and variable voltage, from 44-140 volts for
amplifier, $30.00

e wave length
to another, your
set is inefficient.

The only three-way and
dial-mounted switeh in
the market.
Instructiens for moumt-

Irg glven with sash
Instrument.

A swing of the switeh
lever gives Instant voltage.

BATTERY SATISFACTION AT LAST. Hundreds of enthusiastic ownars of Roberts ‘‘B” Batterles tell us: |

“‘Positively the best battery on the market-——I have tried them all.”” ‘“All my battery troubles are over!”
‘““Not only a wonderful battery, but handsome, also.’”” ‘‘The best investment I ever madel’”” *‘Now, I get
real radio enjoyment!’ Manufactured by

W. ROBERTS STORAGE “B” BATTERY COMPANY

1120 MYRTLE AVENUE, NEAR BROADWAY, BROOKLYN, N. Y.
Telephone Bushwick 6753 Open TIIl 9 P. M. Dally
Batterles can be obtalned from the followlng dealers: Breoklyn Radlo Service, 373 Myrtls Avenue; Smith and
Livingston Streets, Brooklyn; §7 John Street. New York City. Brooklyn Radlo Supply, Broadway and Reld
Romeho Storage Battery, 146 West 68th Street, New York Clty. Conroy Storage
Battery Co., 147 East 76th Street. Stephan Radlo, 6 Nassau Stveet, Roosevelt, L. 1. Autoelectrlic Storade
Battery & Supply Co., 201 Paterson Street, Paterson, N, J. DEALERS WRITE FOR TERMS.

Patents Pending

List Price $1.25
Attractive discounts for dealers and fob-
bers. Write for descriptive circular.
IF YOUR DEALER CANNOT SUPPLY YOU,
SEND PURCHASE PRICE TO Avenue, Brooklyn.
MARVEL-SWITCH COMPANY

28 WEST 25TH STREET NEW YORK

VEDT TV COF G MUSAEL S sl ey v e ———sta -

Telephone: Morningside 0282

‘MAIL ORDERS SENT PREPAID IN U. 8. A.
A. C. Hayden Radio & Research Co.
BROCKTON, MASS., U. S. A.

WWW.americanradiohistorv.com
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WALTER SCOTT
1157 B. Bread st.

200 Old Colony Ave.
South Boston, Mass.

Moving up the scale a few notches we

li - R B L e
24 RADIO WORLD
TR NN NENERNERNREEND PATENTS IOo¥MimaiEy OF
a - promptly prosured.  ¥rade ’PATENT CO..iNc OUT THE ETHER
a ' ave 15 N e oK €520 FIFTH AVE| .
: - GORDING BLANK MIRLIYE Chats About Broadcasting
- ]/ Pl’l ce Phone Vanderbils 7313 :
- " 2 m Stations
g =)
- ‘I‘lmmm”l Of - By Hirsch M. Kaplan
L )
W -1 k). Ne T be Proceeding up the scale we encountered
- ’]m‘ g W lubes station WPAB which was entertaining its
& “” Burned out or @& listeners vi/]ith a progxi\?m of populaxi selec-
2 2 tions by the Nittany Nine, a musical group
- br(.)k%n tué)es re- w attending Penn State College. No doubt
paired and guar- many of you remember the famous basket-
& anteed equal to ball team which this school once supported.
a new, G ufoggnid'pu,g:”’i"ﬁxm;m_ - Well, this musical team is making itself
Harvard Radio ® 3l ombinstion value — Bvery | - just as famous with its splendid efforts of-
B Laboratories M Tred g0 Jjones tesied—Guarsa- | fered through this station.
|
|
€ -

Newark, N. )

%,
cosnoal

COSMOPOLITAN PHUSIFORMER

Converts any set to the equivalent of a Neutrodyne and then some.

More satisfactory than any instrument heretofore given to the public.
It meets the following requirements:

1—Non-osolliation 5—Synehronized and salibrated tuning
2—Non-reradiation and non-interfersmse 6—S8imple eperation and eoastrusties
S—=S8ensitive to distant otstiens 7—Inexpensive
4—Freedom from hand eapasity 8—Wave Trap

LIST PRICE $8.50

For further particulars apply to any radio dealer or write to address

below.
= COSMOPOLITAN PHUSIFORMER COMPANY, INC.

GROVER C. DAHLBENDER, Sesretary and Treaswrer
Factory: 151 East 126th Street, New York City Office: 2255 Broadway, New York City

next heard a splendid array of music as
played by a very distinguished group known
as the Shrine Band. Between numbers the
individual members offered their own per-
sonal entertainment in the way of wise
cracks. All in all their splendid offerings
were greatly appreciated and let’s hope
that we will have the pleasure of hearing
them again.

Station WGR, located in “The City of
Opportunity” was next heard as they were
offering a program of dance music by the
well known Vincent Lopez Orchestra.  No,
they are not the original Vincent Lopez
combination which plays through station
WEAF every Wednesday and Saturday
evening, but they are every bit as good.
That says a great deal for, in our estima-
tion, of all the dance orchestras we have

(Concluded on next page)

WE REPAIR

WD-11 ...$3.00 DV-2 ..,.$3.00

D-12 - 3.00 DV-6A ... 3.00
uv.200 ,, 2.75 UV-199 3.00
Uv.201 3.00 c-209 00
C-30 - 2.75 UV-201A.. 3.00
G-301 .... 3.00 C-301A .. 3.00
DV.6 .... 3.00 Marconi .. 3.00
DV-1 .... 3,00 Moorhead . 3.00
6 v. Plain Detector. ....... 2.75
6 v. Plain Amplifler... ... . 3.00

Mail orders solleited and
promptly attended te.

Dealers and agents write for
special discounts.
H. & H. RADIO CO.
P. 0. Box 2-B
Clinton-Hill Station Newark, N. J.

THE TRINITY LOUD SPEAKER
TYPE “A1” ' m—— ¥
21”7 FIBER o P ! N gt
HORN e U i
$25.00 T el

ADJUSTMENT N
SCREW ~

TYPE “B” HuGi:é:??NE_N\’

(For Phonographs)

DIAPHRAGM.

—— ASSEMBLY BOLY

$ 1 205 0 lN"l‘ERIOR CONSTRUC"ON.

An ear phone is an car phone no matter how fancy the hormn that
covers it may be, and, due to the delicate construction of an ear phone
it is utterly incapable of giving true tone repreduction, especially when
relatively large currents are passed thru its coils, such as the output
of a two-stage or power amplifier.

The Trinity Loud Speaker element embodies thé well-proven and
tested principles of the phonograph reproducer with the soundest prin-
ciples of electromagnetic design best adapted for loud speaker opera-
‘tion. It is not an ear phone when placed on a head band and a loud
upeakeAryvghen covered with a horn. It is a sturdy loud-speaking element
ALW. b

S8END FOR LITERATURE.

TRINITY RADIO CORPORATION

446 TREMONT STREET, BOSTON, MASS.

UNTSUNIVERSALHAIR-LINE
RADIOTUNING DEVICE

PATENT APPLIED FOR

ONE VERNIER
FOR ALL DIALS

Glves micrometric adjustment outside
the field of inductivity.

Tested and approved by amateurs and
experts. Enables you to tune distant
stations easier and more clearly. Simple
as A B C. Installed from outside, no
dismantling of your set mnecessary.
Audibility made more mnatural or less
distorted by the fine adjustments
obtained. One Hunt’s Device handles
all dials on set or several sets, Costs
only one dollar on guarantee of money
refunded if not satisfled. Ask your
dealer or order direct from Hunt Co.,
486 Shrine Bidg., Memphis, Tenn.

wWWW.americanradiohistorv.com
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Out of the Ether
(Concluded from preceding page)

heard via radio, Vincent Lopez and his
Hotel Pennsylvania Orchestra rank third to
Paul Specht and his Hotel Alamac jazz boys
vs{hom we consider as the leaders of their
class.

We next jumped to 429 meters on which
wave WSB sprung a surprise by offering
the fistic combat between Young Stribling
and Billy Shade. The combat itself, from
what we heard, was great, but the announc-
ing of the clash was not up to the standard
set by those who perform this feature

Lattice Coil Specialties

Variometers
N J " 9 Variocouplers
R.F. Trans-

Plain Coils
Tapped Coils

ESTRU LATTICE COIL PRODUCTS
have been designed so as to_produce as
nearly as possible IDEAL INDUCTANCE
in various forms. It was not the intention
in designing, to produce Miniature Appar-
atus, the small size being the result of
careful electrical design with no UNNECES-
SARY Mechanical parts which would detract
from the electrical efficiency.

YOU will appreciate these facts as set
forth in our COMPLETE DESCRIPTIVE
LITERATURE, which will be sent on re-
quest and in reading our GUARANTEE
which goes with all ESTRU PRODUCTS.

through station KDKA and WJZ. So ended
one evening of experimenting.

The male folks may have the reputation
of being the whistlers, but you should have
heard Miss Mary McKee whistle. Boy, oh
boy! The canaries have nothing on her.
She whistled a couple of classical selections
and it was great stuff. Miss McKee was
part of the Capitol’s program rendered
through station WEAF and we hope that
Roxy will give us the pleasure of hearing
her a few more times.

—RADIO-

SEND FOR OUR COMPLETE
MONEY SAVING CATALOG

TIMES SQ. AUTO SUPPLY C0.Inc.
MAIL ORDER DEPT.

1745 BROADWAY AT 5éth STREET
NEW YORK, N. Y.

WP e
= i A {
// A Laminated Phenolic Condensation Product
/). SHEETS TUBES RODS

Ty,

A
\\

N\

UNITED RADIO MFG. CO.

CUT—DRILLED

Z
fgf 1 7% /;/::% P A N E L S Neatly—Lowest Prices

% -
", For quick service and high class work ses us.

TRIPLE PANEL MOUNTING SOCKETS

This scarce item ready for instan® deltvery.
Best Made—BACK MOUNTING INDUCTANCE SWITCH—See Them

Phone Cort. 4885 Dept. R. W.
191 GREENWICH STREET, N. Y. CITY

1924’s BEST RECEIVER

Works on Aerial or Loop
Regenerative — Highly Selective
— Non-Reradiative

Radio Satisfaction at Last

Copyright, 1824, by Harold De Jong

Build It Yourself at Low Cost
Oomplete Englneering Plans ahyone can under-
otand, showing construction In detall of set, wir-
Ing. cabinet, bill ef materlal, specifications,
assembly, eperatien amd Imetrwstions.

Blueprints, 16x20; Photo-dlagram, 8x10
Standard parts of all manufacturers ean be wsed.
Velume, Dlstance, Clearness and Non-luterference
are the features of this set. Rellability and value
guaranteed or money back.

COMPLETE PLANS AS STATED FOR

[0 Three Tube Set, $2.00

(7] One Tube Detector, $1.50

] Two Step Amplifier, $1.80.
Chesk plans wanted—cut out end mall with cash “
or meney order.

AROLD DE JON

118 INDIA STREET
BROOKLYN, NEW YORK

Consulting Engineer, Jr., Am. Soc. M. E.

BRISTOL
SINGLE CONTROL
RADIO RECEIVER

(Non Regenerative)

Using Grimes Inverse
Duplex System

ONE
CONTROL
ONLY

Makes It Most
Simple to
Operate

SIMPLICITY OF OPERATION is
the outstanding feature of this Re-
ceiving Set. One Control Dial includes
every adjustment. To tune in, turn
this Dial. A station once located can
always be brought in again at the
same setting.

NOT CONFINED TO. LOCAL
BROADCASTING—this four-tube set
has power equal to six. Because the
Grimes Inverse Duplex System utilizes
the first two tubes for both Radio and
Audio Amplification.

FULLY EQUIPPED FOR LOUD
SPEAKER—no additional amplifica-
tion is necessary—the patented Bristol
One Stage Power Amplifier is incor-
porated as the last stage of amplifica-
tion.

ANTENNA OR LOOP—either may be
used to suit conditions.

SOLID MAHOGANY CASE with wal-
nut finish encloses the complete Re-
ceiving Set. It is a beautiful piece of
furniture fully in keeping with the
most luxurious room.

The price— Bristol Single Control
Radio Receiver, $190.00.

Ask for copy of Bulletin 3013-BT de-
scribing this set.

THE BRISTOL COMPANY

Waterbury, Connecticut
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Are You Building A Radio Set?
Then Use A

STARSINGLE SLIDE COUPLER

TYPE
1C1

NQ >0stv Parts
PERFECT CONTROL AND TUNING
Note:— -:_

E have - A TESTED
Wtested type 7£.00/
1C1 on this [— CIRCUIT

circuit, get coast

No BODY CAPACITY
EXTRA KNOBS

to coast receiving.
Type 1C1 on this
circuit will give
surprising

results to '00/_,2

you. Let us 7‘——
tell you )
about Better Radio

Receiving.
COUPLE /
TYPE 1C1 L

= +
We can supply several tested _and ap- ¢ ‘ﬁlﬂlll B
proved circuits. Star coupler coils work _ %
on nearly every circuit. '|||||I| [

MAILED COMPLETE WITH PRINTS $8 50
FOR TWO TESTED CIRCUITS FOR .. °

—— WE PAY POSTAGE AND INSURANCE —

—THE STAR PRODUCTS GUARANTEE—

All Star Radio products are guaranteed to give perfect satisfaction.
Guaranteed to be of the best material and workmanship obtainable.
Guaranteed to be easily attached without soldering.

guy

A "

OUR STAR

EALERS—WRITE OR WIRE FOR EXCLUSIVE TERRITORY.
ISTRIBUTORS—SAMPLES AND DESCRIPTION UPON REQUEST.

STAR RADIO

711 SO. DEARBORN

PRODUCTS CO.

CHICAGO, ILL.

Hederal Standard
Radio Products

Standard of the Radio World, 130 separate
units, esch fully Guaranteed.
Write for Catalog.
Federal Telephone and Telegrapgh Co.
BUFFALO, N. Y.

Ask for Newman's RADIO CONSTRUCTOR Plans
and Books at your dealers. Blue Drints showing
full size templates, wirlng connecticns and instruo-
tions, for building the most popular circuits.

S. NEWMAN, Publisher
74 Dey Street New York Cilty

Worksman Radio Service

“THE ACCENT IS ON SERVICE”
14-16 Vesey St. NEW YORK

VARIOCOUPLERS
$3.50 Woukrite §80° Silk Wound..... ... .$2.95
3.50 Fisher, Large, 90° 2.75
2.75 Fisher, 180°
VARIOMETERS

...... 2.25

$3.50 Workrite

T .$2.95
5.00 Pathée Moulded ... .. .. .. . . . . 2.25
3.50 Fisher, Large ........ ... g 2289

CONDENSERS
$2.00 R. C. Il plate............ ... ..$1.05
2.35 R. C. 23 piate..... oo oni 135
275 R. C. 43 plate. . ............ ...... 1.65
VERNIER CONDENSERS

$4.00 R. C. 23 plate......... ... ...... $2.25
5.00 R. C, 43 plate. . .................. 2.95

$18.00 OR T PHONESD
o . SEIBT IMPOR«ED ‘‘SUPER

HEADSET” ... . .. 5 $5'90
$12.00 N. & K., Imported ... . .. ... ..., $5.90

We specialize in the FAMOUS AMBASSADOR
LONG OISTANCE CIRCUIT. Write for list of
parts for this set. Either single or three tube set.
Price of parts for single tube set.......... $15.60
Price of parts for THREE TUBE SET.... 28.90
Mail orders promptly attended to. All  orders
amounting to $5.00 or more will be shipped pre-
paid. Wil ship C. 0. D. unless remittance mccom-
panies order.

The above items are just a few of our numerous
attractive priced artisles, which are contalned iIn
our BULLETIN OF RADIO PARTS. Giadly sent
te you upon request.

First Annual

RADIO SHOW

under the auspices of

The Radio
Merchants Association

of Washington, D. C.

CONVENTION HALL

(60,000 Sq. Ft. Floor Space)

March 19th to 26th Inclusive

Featuring

Startling Government Exhibits.
The First Public Display of
Radio Photography by C.
Francis Jenkins, Inventor.
Many Other Late Develop-
ments.

See the Nation’s Capital in the Grip
of a Tremendous Epidemic of
“Radioitis.”

(Address all inquiries to Alfred L. Stern,
Director, Washington Radio Show, Suite
333, Star Building, Washington, D, C.)
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Kellogg Variocouplers

No. 501 Variocoupler

The Kellogg variocoupler fur-
nishes coupling of the highest de-
gree assuring maximum volume and

clarity.

The shells are of Bakelite treated

to prevent

distributed capacity.

There are eleven stator and two rotor taps.
No sliding contacts; rotors are made with

special flexible wire through hollow shaft
Can be
Large bearings

to binding posts on stator shell.
used as a split-variometer.

af

warrant smooth operation and long life.

Specify Kellogg and know
you have the best.

If your dealer does not
handle Kellogg, communi-
cate direct with us.

USE—Is The Test

KELLOGG SWITCHBOARD
& SUPPLY COMPANTY

1066 WEST ADAMS STREET
CHICAGO, ILLINOIS

i

Kill the Squealers—RADIO WORLD has pledged
tself to clear the air. Watch us do it!

Additional Programs
Station WO0O, Philadelphia, Pa.

509 Meters (590 Kcys.) E. S. T. Feb. 15—
11:00 A. M.—Grand organ. 11:30 A. M.—Weather
forecast. 11:55 P. M.—Naval Observatory time
signal. 12:00 Noon—Luncheon music by the Tea
Room Orchestra, 4:45 P. M.—Grand organ and
trumpets. :00 P. M.—Sports results and police
reports. 7:30 P. M.—Dinner music from 'Hotel
Acfe]phia Concert Orchestra, A. Candelori, di-
rector. 8:00 P. —Dr. R. Tait McKenzie,
“Keeping Physically Fit.”” 8:15 P. M.—Lewis
James Howell, musical setting of Longfellow’s
“King Robert of Sicily’”; Harriette G. Ridley,
accompanist, 8:30 P. M.—Special musical pro-

gra from Fox Theatre Studio. 9:15 P. M.—
Grand organ recital, Miss Mary E. Vogt at
the Console. 9:55 P. M.—Naval Observatory

time signal. 10:02 P, M.—Weather forecast.
10:03 P. M.—The Kentucky Kernels Dance Or.
chestra from Hotel Adelphia.

Feb. 16.—11:00 A. M.—Grand organ. 11:30 A,
M.—Weather forecast. 11:55 A. M.—Naval Ob-
servatory time signal. 12:00 Noon—Luncheon
music by the Tea Room Orchestra. 4:45 P. M.
—Grand organ and trumpets. 5:00 P. M.—Sports
results and police reports. 9:55 P. M.—Naval
Observatory time signal. 10:02 P. M.—Weather
forecast.

Station WBAP, Fort Worth, Texas

476 Meters (620 Kcys). C. S. T. Feb. 17—
11 A. M.-12:15 P. M.—Complete services of the
First Methodist Church; Rev. . Bergin.
astor, 4-5 P. M.—Organ concert. 5-6 P. M.
esper concert. 11-12 P. M.—Concert by Fred

Cahoon’s WBAP Southern Serenaders Orchestra.

Feb. 18—7:30-8:30 P. M.—Concert by the John
Tarleton Agricultural College, under the direction
of Charles W. Froh, 9:30-10:45 P. M.—Concert by
the band of Grandview, Texas, James E. King,
director.

Feb. 19—7:30-8:30 P. M.—Concert by we D. G.
Grifin Quartet. 9:30-10:45 P. M.—Concert by E.
Clyde Whitlock’s violin ensemble.

Feb. 20—7:30-8:30 P. M.—Monthly student recital
arranged by Sam S. sh, baritone and pianist.
9:30-10:45 P. M.—Concert by George Freeman's
Sooner Serenaders, the Texas Hotel Orchestra.

Feb. 21—7:30-8:30 P. M.—Concert by the jubilee
singers of the Dickson Colored Orphanage, Gil-
mer, Texas. 9:30-10:45 P. M.—Organ concert by
Will Foster, organist of the First Methodist
Church.

Feb. 22-7:30-8:30 P. M.—Concert by the Yeo-
man Orchestra, Owen Crockett, director. (E. L.
O. announcing). 9:30-10:45 P. M.—Concert by the
Palo Pinto, Texas, Square Dance Orchestra. (The
Hired Hand announcing.)

Feb. 23.—7.7:30 P. M.—Review of the interde-
nominational Sunday School lesson and Radiwo
Bible Class presented by Mrs. W. F. Barnum.

Every Question
ANSWERED
for only $1

.C.S. JUST OUT
RADIO 514 PAGES
HANDBOOK- Compiled by

HARRY F. DART,
B.S.E.E.

Formerly with the
Western Electric Co.,
and U. §. Army In-
structor of Radio.

Technically edited by
F. H. Doane

O MORE need you turn from book to book,

hoping to find what you want. It is all here,
in 514 pages crammed full of every possible
radio detail. Written in plain language, by engi-
neers for laymen. 20,000 sold.

IT EXPLAINS: Electrical terms
and circuits, antennas, batteries,
generators and motors, electron
(vacuum) tubes, every receiving
hook-up, radio and audio frequency
amplification, broadcast and com-
mercial transmitters and receivers,
super-regeneration, codes, license
rules. Many other features.

Send $1 to-day and get this 514-page I. C. S. Radio
Handbook—the biggest value in radio to-day.
International Correspondence Schools
x 8792, Scranton, Penna.

]

1 enclose One DoNar, Please send me—post-peid |

—the 514-page 1. C. S. Radio Handbook. 1t is )
understood that if I am not entirely satisfied I

may return this book within five days and you |

will refund my money. 1

1

]

]

=

Nane..

Address

Come on, Fellows! Let’s all build that Super-
dyne that appeared in RADIO WORLD for Dec.
15, 22 and 29. It’s the best thing that the pust
year brought out. Start it now!

RADIO WORLD, the only radio paper that
keeps right up to the minute on all radio news—
it's NEWS when you see it in RADIO WORLD.

Parts for one stage Como
Push-pull amplifier as il-
lustrated consisting of :—

1 Pr. Como Duplex Trans-
formers

2 Tube Sockets

1 Rheostat

1 Mahogany Mounting Board,
Wire, Screws and Ter-
minals

1 Photographic Diagram.

Price $16.00

Complete

Above fliusiraison snows the Aovk-up Jor ome stuye Uomo Duplea tush-Pull

COMPLETE PARTS FOR THE

original “C. White Power Amplifier”

with Como Duplex Transformers
This amplifier has been considered the best that can be made for

QUALITY AND VOLUME

These parts are complete and nothing else is required.

_ Results are absolutely guaranteed. For those who do not wish to assemble the parts we can furnish the board all
wired with everything in place and ready to use at an additional cost of $3.00 for one stage and $4.00 for two stage;

Radio tested in our laboratory.

POND RADIO LABORATORIES, 264 So. Huntington Ave., Boston, Mass.

Parts for two stage
Power Amplifier consist-
ing of :—

1 Pr. Como Duplex Trans-
formers

3 Tube Sockets

1 Rheostat

1 Audio Frequency Trans-
former

1 Mahogany Mounting Board,
Wire, Screws and Ter-
minals.

1 Photographic diagram

Price $21.50

Complete
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RADIO CATALOG FREE
Describes fully the complete line of radio frequency sets, regenera
tive sets (Lcensed under Armstrong U. S. Patent
No. 1,u3,149) and parts.
Write for Catalog Today

THE CROSLEY RADIO CORPORATION

POWEL CROSLEY Jr., President
2402 Alfred Street Cineinnati, Ohio

Far hest reception
you need

The Goodman

- Tbe niftlest short wave

/ tuner on the market. Great
for preseat broadcasts, local and DX. Used in all
Darts of the world.  Certificates of merit from
testing laborstories. Pamphlet on request.

L. W. GOODMAN, Mfr., Drexel Hill, Pa.

Government Wants Radio Engineers

HE United States Civil Service Com-

mission announces the following
open competitive examination: Radio
engineer, $4,000 to $5,000 a year; asso-
ciate radio engineer, $3,000 to $4,000 a
year; assistant radio engineer, $2,000 to
$3,000 a year.

Receipt of applications will close
March 11. The examinations are to fill
vacancies in the Signal Service, McCook
Field, Dayton, -Ohio, and Camp Alfred
Vail, N. J,, at an entrance salary of $2,-
000 a year, plus the increase of $20 a
month, and vacancies in the federal clas-
sified service throughout the United
States at the salaries indicated above.

ON ONE TUBE

Broadcasting from Atlantic Coast, Mexico, Hawail,
Canada and Cuba heard In California by users of
CROSS COUNTRY CIRCUIT. Range due to
simpliolty of set and only one tuning control.
Easily and cheaply built by any novice. Dry coll
tubes may be used. All instructions, blueprint
Danel layout. assembly photo, etc. Postpald 25e.
Stamps accepted.

VESCO RADIO SHOP, BX RW-I17. Oakland, Cal.

"BI1G M ]

# INA BIG FIELD
- Wanted — and wanted quick

i 4% are men who can_qualify for

big pay positions in the “enor-

mous, fast growing Radio_Industry.

Once in a lifetime chance, Fast, enss
to learn. Noprevious experience neede

J VBe A Radio Expert

Learn at home, by actual dpmtice,_to design,construct,
_install,operate,repair and sell Radio Equipment. Pleas-
ant, fascinating, profitable. My methods are simple,
clear and successful. Turn your spare time into cash.
FR EE WONDERFUL 1000 MILE TUBE RECEIVING SET.
Write today 1or Booklet *‘Radio Facts’’ FREE.

A, 4513 Ravenswood Ave.. Dept. 92, Chicago

. $3000 to$10.000aYear

K. G. Mohaupt, Radio Eng.. American Rad‘a Associa(loy

FOR RELIABLE UP-TO-DATE

RADIO MAILING LISTS

Use Our Card Catalog Directory
in use now with over 200

Radio Manufacturers and Jobbers
Your ENVELOPES ADDRESSED
At $2.50 per 1,000
Write for Particulars

Sydell’s Radio Trade Directory
410 W. 31st St.,, New York. Chickering 9840

IT'S A FRAME.-UP

CAST ALUMINUM FRAMES

FOR YOUR RADIO SET
MAKE IT RIGID and STRONG

NO Sivoine  NO SO ines®
NO MORE CABINETS

JUST APPLY FLAT MAKOGANY OB PLATE
GLASS OOVERS TO THE FRAMES

S S1ZE FOR YOUR  85¢ Each

QUINBY RADIO CONSTRUCTION CO.
Subwny Dids., 181st Street and St. Nicheins Avenwe
New York City

NEUTRODYNE PARTS

Full set of Neutroformers, Variable 25
Condensers with dials, and Neutrodons 1 a
Above Darts are guaranteed, and are made under

Hazeltine patents.

Complete parts for three tube Neutrodyne tuner,
(tubes, batterles, or phones not Included), drliled
panel, tube sockets, rheostats, fixed condensers, jack,
binding posts, wire, spaghetti, and biue prints.

COMPLETE FOR $19.95

Postage addltional on all shipments.
sk for our price list.

Send no money, Order by postcard,
Pay the Postman

RADIO SURPLUS STORES

HELENA, MONTANA

The duties of appointees are to conduct
or superintend the development, design,
construction, installation, standardization,
and the writings of specifications for
practical and special apparatus and
methods of radio communication, such
apparatus to include sets for land use
for more or less permanent stations, also
for portable land stations, and for air-
plane and ship sets; to carry out ad-
vanced technical work in radio research;
to analyze the data accruing from ob-
servations of the operation of various
radio apparatus and installations; to
make recommendations as to policy, ap-
paratus, or installation in accordance
with inspections; to plan and execute ex-
perimental investigations; and to perform
other related work.

Competitors will not be required to re-
port for examination at any place, but
will be rated on their education, expe-
rience, and fitness, and publications, re-
ports, or thesis to be filed with the appli-
cation. Full information and application
blanks may be obtained from the United
States Civil Service Commission, Wash-
ington, D. C, or the secretary of the
board of U. S. civil-service examiners at
the post office or customhouse in any
city.

Steamshg in Pacific Gets

Detroit

E. DITOR, RADIO WORLD: The oil
tank steamer “Eurana,” chartered
by the Tidewater Oil Company, was in
touch with Detroit (WWJ) and Los
Angeles (KHJ) all the way from Balti-
more to San Pedro, Cal, via Panama
anal. A DeForest honeycomb coil set
with two stages of audio-frequency am-
plification was uséd but signals were per-
fectly clear on detector alone.
Truly yours,
R. 1g?\/c.l_WSODS,
adio erator.

1365 So. 2nd St., Plainfield, N JI.J

THAT SUPERDYNE
RECEIVER !

The receiver every fan has been looking
for. The Four-Tube Receiver that is more
powerful than a six-tube Naval Receiver.
‘The Receiver which does not require a
laboratory expert to build or operate.
The Recelver that accomplishes anything
any other will—and then more.

SEE RADIO WORLD

for Dec. 15, 22 and 29, and geot all the
details which will enable you to build
this marvelous four-tube wonder. The 3
copies for 45¢, or sent free if you send
$6.00 for yearly subscription. NOW!

BUILD s “S-U-P-E-R-D-Y-N-E”
RADIO WORLD, 1493 Broadway, N. Y. C.

o “THORIQ” -~

DETECTOR—AMPLIFIER

T. Ne. 1. Detector-Ampliifier. 1% Voit Flia-
ment. Y, Ampers, Plate Voitage, 221,-90.

T. No. 3. Detector-Amplifier. 3 Volt Flisment.
.125 Ampers. - Plate Voltage, 2215.90.

T. No. 5. Detector-Amplifier. & Volt Fllament.
.25 Ampere. Plate Voltage, 2214-90.

T. Ne. 7. Detector. 6 Voit Filament. Y, Ampere.
Plate Voitage, (6-22'%.

Fllm'o;;zllnnwd under Patent No. 1422019 July
4th, .

THORIO TUBES GUARANTEED
Superlor to any on the market for Voiume, Clear-
ness, Distance and lack of Tube Nolse. Malled
Post Pald to any addrese Ia the United States at
$4.00 each.

HAYDEN SALES COMPANY
109 GRAND STREET. JERSEY CITY, N. J.
Dealers’ orders given prompt atiention

Radio of Excellence

“PARAGON"

Type RB 2A, $125.00

Parts for Acmedyne in Stock
BALLANTINE Tuned Radio Fre-

quency Transformer ................. $9:60
LANGBEIN & KAUFMAN

Varicmeters and Varioccouplers...... 7.00
AMPERITES 1. vsirw i =3t Ea's -7 1.10
MYERS HI-MU Vacuum Tubes...... 4.35

Service That Is Certain

RADIO & MECHANICAL TRADING CORP.
23 Warren St. New York City

The Latest in

enley’s Circuit Designa
222Ra dn_o%ircun 2
D2signs HENLEY’S

222
RADIO

CIRCUIT
DESIGNS

A Complete and Up-to-Date Collection of
Modern Receiving and Transmitting
Hook Ups

Written and Edited by a Staft of Radlo Engl-
neers of Wide Practlcal Experlence and Thorough
Theoretical Training.

Editor JOKN E. ANDERSON, A.B., M.A.
Formerly with the Western Electric Ce.
ARTHUR C. C. MILLS, Radle Expert
ELMER H. LEWIS, Assoe. I.R.E., Radle |nstruetor
East Slde Y. M. C. A, New York Clty—
Author of “A B C of Vacuum Tubes'

Price $1.00

256 Pages.

284 Diagrams and Illustrations Speclally made
for this book.

AN ENTIRELY new and thoroughly practieal
book on radlo cireult designs which will
meet the needs of every radlo enthusiast, whether
novice or expert, amateur or profecsslonal. It fs
replete with correct and trustworthy radio in-
formatfon from which any one can successfully
bulld and operate any of the elreuits given.
Contains the largest collection of radio elrcutts
and Hook Ups ever published and includes all
the standard types and latest developments.
This new book treats the subject in an entirely
different and novel way, as it is the only book
that {llustrates the complete electrical deslgn of
the elrcuits, showing the electrical values of Im-
ductences, capacities ard resistances, with the
name of each element on the diagram of the cireult,
It surpasses all other books in the scope of it
subject matter, In the simplicity and novelty ef
presentation, and In thoroughness of detail

THE COLUMBIA PRINT

1493 BROADWAY NEW YORK CITY
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Additional Programs
Station WDAF, Kansas City, Mo.

411 Meters (730 Kcys.). C. S. T. Feb. 15.—3:30
to 4:30 P. M.—R. Davis “Radio” Orchestra. 6:00
to 7:00 P. M.—Piano tuning in number on the
Duo-Art; marketgram, weather forecast, time
signal and road report; address, speaker from the
Kansas City Children’s Bureau; the children’s
story and infermation period; music, Fritz Han-
lein’s Tnanon Ensemble, Hotel Muehlebach. 8: 00
to 9:15 P. M.—Classical grogram fcaturmg li)roml-
ment negro artists of the country.
to 1:00 A, M.—The “Merry Old Chxef" and the
Conn-Sanders Novelty Singing Orchestra, Planta-
tion Grill, Hotel Muehlebach.

Feb. 16.—3:30 to 4:30 P. M.—The Riley-Ehrhart
Orchestra. 6:00 to 7:00 P. M.—Piano tuning-in
number on the Duo-Art; marketgram, weather
forecast, time signal and road report; address,

dgar A. Linton, writer-lecturer; the children’s
story and information period; music, Fritz Han-
lein’s Tnanon Enscmblc Hotel Muehiebach, 11:45

P. M. to 1:00 A. —(nghthawk Frolic.) The
*“Merry Old Chief” and the Coon-Sanders Novelty
Singing Orchestra, Plantation Grill, Hotel
Muehlebach.

Station KSD, St. Louis, Mo.

546 Meters (550 Kcys.). C. S. T. Feb. 18.—8:30
P. M.—Vocal and instrumental specialties, orches-
tra and organ recital direct from Grand Central
Theatre.

Feb. 19.—8:00 P. M.—Studio recital by Mrs.
William H. Hopkins, soprano; Miss Mildred
Freeze, accompanist. Address ‘“Weeds Used in
Medlcme," by O. S. Ledman.

VACUUM TUBES
REPAIRED

WD-12, UV-=201A4,

WD-11, UVv-199

d oth
anfor0 o $3-00

All tubes repaired by wus
guaranteed to work as good as new.

Quick service.

Send your dead tubes. We prepay parcel
post to you. All you pay is $3.00 to post-
man.

THOMAS BROWN CO.
s11-519 ORANGE ST. NEWARK, N. J.

ALL LINES OF
RADIO MERCHANDISE

ARE IN OUR STOCK
New York Prices Direct to You
Just Tell Us What You Want

GLOBE RADIO SHOP

115 West 23rd Street New York

LOUD SPEAKER, $9.50

Comulato—nudy for Immediate Un
Delivered Anywhere the U. 8. A, A Marvelom
Speaker for the prlco of a headset.
Dealers and Jobbers Write for Diseounts.
ACKERMAN BROS. CO, Inc.
301 W, 4th St. (Dept. “‘RW"), New Yerk, N. V.

An Absolute Guarant/ee

every instrument

made them famous,

HAMROC

Vari

DOUBLE
DUTY
PIG-TAIL

iomete

OCIC MFG. CO

~ Newark

N.J

ARE YOU GOING TO
BUILD A SET?

Our specialty [s:—Making outfita of complete
parts for the construction of all good sets.

Our sets contain only the best standard appa-
ratus. No Inferior materfal Is used In order that
we may reduce the cost of the set to us. Owr
prices are absolutely the lowest that It Is possible
to sell good rellable outfits at.

By selling the complete outfit we are enabled
to give & lower price than what the parts would
cost It bought separately.

The outfits are complots, with driiled panei,
base, bus-wire, blnding posts, best standard parts,
and dlrections, =ali assembled, ready to wire,
which takes but @ few hours.

We pay transportation charges, and we guarantee

satisfaction.

J. Autoplex. One -tube. Operates a loud
speaker. The simplest set that has yet
been deslgned .......c.caceencocans $12.00

2. Flewelling. One tube. Equal to three
tube sets for distance............... 10.50
3. Reflex. One tube. Operates a loud
speaker. 2000 to 3000 miles with
phones. No howling. No_re-radiation.
This set Incorporates one stage of radic
frequency amplification, detector, and one
stage of audio frequency amplification

with only one tube. .....c.cvveenenns 15.00
4. Reflex. Two tube, 500 te 1000 mile

loud speaker ranfe .......ccccnecns 23.00
5. Reflex. Three tube. Up to 3000

mile loud speaker rangs ............ 33.00
6. Neutrodyne. Flve tube. Save $105 by

bultding your own Neutrodyne........ 45.00
7. Ultradyne ......cooeceaeconccaenacs 45.00
8. Superdyne. Four tube. The Wonder

Set. The set Just described In Radio

Worid, Results equal those obtained on

am elght tube super-heterodyne....... 38.00
8. Major Armstrong's Radioc Fllwer. Two

tube. This set Is the most powerful

over made. In actual tests. using only

a loop. thls set has glven greater volume

thar a regenerative set, using an outdoor

antenna. three stages of audlo freaquency

amplification, and three stages of power

amplification. Slightly harder to operate

than an ordinary sat at first, but It ls

well worth while ..........c.ccc0t. 25.00

If you wish to make any set which Is not
listed here, write us. We make outfits of all
kinds of sets. and use only the best of apparatus.

BILTMORE RADIO COMPANY

238 Lamartine St. Boston 30, Mass.

But now there are

only one feature.
amplifiers obtainable.

extra
required.

5

(Actual Slze)

The long-life tube!

Since their inception, radio vacuum tubes have been fragile.
To knock or drop one incurred the expense of a new tube.

MYERS TUBES

Practically Unbreakable

—so protected by their unique design that they have been
dropped on the floor without injury. But their sturdiness is
They are the most perfect detectors and
Smaller capacity and no bunched leads
mean less interference—more clarity and greater amplification.
Actual tests, all over the world, have proved their supremacy.
Two types—Dry Battery and Universal (for storage battery).
At your dealer’'s—or send price and be supplied postpaid.
Write for free circuit diagrams.

EACH Complete
with clips ready
to mount on your
set; no sockets or
equipment

f N yers (o.Ltd.
PadioVVicuum NTitbes
240 CRAIG ST. W.
MONTREAL CANADA

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD

RADIO WORLD
Please send me RADIO WORLD for..

please find enclosed $........oooiniiien
SUBSCRIPTION R.ATES

Three Months ..c.ccceeeenns L B
Single Copy . $ .15

Six Months ....... vee 3.00

One Year, 53 Issues........ 6.00 . ..

Add $1.00 a Year to Foreign
Postage: 50c for Canadian Post-

age.

www americanradiohistorv com
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LOUD SPEAKING
CRYSTAL SET

Musie heard all over room, and distant stations
brought in on any type of crystal set with Stelnmetz
Amplifier. Get our complete Radlo catalog.
STEINMETZ WIRKLESS MFG. CO., 5752 Pemn
Ave., Pittsburgh, Pa.

CURE RE-RADIATION!

CLEAR THE AIR FOR RADIO
Why Raise Cain with Your Neighbor?
THE NEW
DK Radio Frequency Transformer

will do 1t—BESIDES

Increasing your Recetving Range tremendously—

Absolutely eliminating all Saueals and Howls—

Adding Selectivity, Clarlty and Volume—

Enabling the use of a Loop.

The DK RADIO FREQUENCY TRANSFORMER
is small, compact and can be placed in any deeired
position in your set. Anybody can add thls indis-
pensable unit in a few moments.

PRICE $4.50
If your dealer cannot supply you, sénd direct to

R. ROBINSON COMPANY

83 Barclay St. (Tel. Barclay 7543), New York Clty
Dealers Write for Terms

’ 100%

EFFICIENCY

@ From Your Tubes
with the

PREMIER

“MICROSTAT”

Trade- Mark
SUPER-VERNIER
and worth it RHEOSTAT

,Thers is no substitute for the Premler
“MICROSTAT" '—n0 other instrument that gives
such perfect control of the current delivered to
the fillament of radio tubes. New principle—two
windings in paraliel; one 6 ohms, other 40 ohms.
Absolutely noiseless. Infinite control—handles sny
tube. Capacity 3 ambDeres. Bakelite moulded—
ollver etched dial. Do not install a rheostat unmtil
‘you know all about the ““MICROSTAT.” Our
Bulletin No. 92 explains ft in detall. Send for
it. It's FREE.

Ask for and Insist on ‘“MICROSTAT at yeur
dealer’s.

$3.00

Premier Elestris [ompang

1805 Grace Street Chicago, 111,

Back numbers of Radio World supplied

at regular price of 15¢. a copy. Any 7
copies for $1.00. Radio World, 1493
Broadway, New York.

WEAF Increases
Its Power

W" EAF’S development work in connec-
tion with the use of higher power
has aroused the interest of radio listeners
not only in the metropolitan area but through-
out the eastern half of the United States,
according to a statement issued by the Amer-
ican Telephone & Telegraph Co. It has
long been realized by radio engineers who
have studied the situation here that there
can be no further improvement in broad-
casting conditions, particularly as regards
spark telegraph interference, unless it is
possible to increase the power of New York
broadcasting stations. Increased power re-
sults in greater volume; it reduces the ratio
of telegraph and static interference as com-
pared with the broadcast program. This im-
provement applies not only to expensive re-
ceiving sets but to the most modest equip-
ment in operation. The owner of a crystal
receiving set receives WEAF’s program with
much greater volume and is consequently
much better able to enjoy the program.
Those possessing vacuum tube sets with
many stages of amplification are able to oper-
ate successfully with reduced amplification
avoiding overloading of tubes and securing
in consequence a much higher quality of
reproduction. Sensitive receiving sets must,
of course, be adapted by correct adjustments
to receive properly under the new condi-
tions. Audio-frequency amplifiers, if over-
loaded by signals of too great volume, do
not reproduce as faithfully as they do when
amplifying a current of normal volume.

Receiving sets located within a short dis-
tance of WEAF’s transmitter or those not
adapted to selective tuning may at first
inter fere with satisfactory reception of other
local broadcasting stations. However, this
is a condition which can certainly be cor-
rected by simple adjustments of the receiv-
ing sets. It may be recalled 'that when two-
channel broadcasting operation was first in-
augurated last year on 360 and 400 meters,
listeners were troubled by interference but
by improvement of their sets now separate
these two wave lengths without any diffi-
culty. Similar difficulty was experienced
when four-channel operation was under-
taken in the metropolitan area.

An indication of the selectivity obtainable
with suitable receiving apparatus is given by
the fact that 600 meter watch is maintained

(Concluded on next page)

MONOTROL

Reg. U. 8. Pat. Off.
Licensed under the Grimes Inverse Duplex

Inventions. No aerial-no ground. ust
one dial to turn.

Perfect selectivity—no interference.

The Monotrol will bring in more stations
with better reception. than any other set
you have ever heard.

Booklet “W” on request.

SLEEPER RADIO CORPORATION
88 Park Place New York

Radios of the Better Class

Fada’s Neutrodyne Sleeper’s Monotrol
Complete Line
Parts Set:

LEDO RADIO CO.

5 Columbus Circle N. Y. City

1,000 MILES Guaranteced on Our New
ONE TUBE RECEIVER
Complete with tube, phones, bat- $l7 50
mall. Money back If yeu want It. )

Send for Pries Lhst

teries, aerial, insulators, eto. Ready
money order for shipment by returm
NATIONAL RESERVE RADIO CO,

to work. Quantity limited.  BSemd
17-19 Bridge Street New Ywrk @ity

Barteries
Are Guaranteed
2 years in Writing
Wil ship C

TODAY.

Werld Battery Co.
Degt. 7
1219 8e. Wabash Ave.
Chicago, M,

& Volt, 100 Amps. $13.58
6 VYolt, 120 Ampe. 14.850
8 Volt. 140 Amps. 16.00

o ——
2 YOLT STORAGE
BATTRRY for
WD11 - WD13 $8.00

¢ V.. §0 Amps. $3.00

Before you forget it, send that check or money-
order for $6.60 in to RADIO WORLD, 1493 Broad--
way, New York City, for your year’s sub!

DO YOU WANT TO BUY, SELL OR EXCHANGE RADIC OR OTHER GOODS? TRY THIS

RADIO WORLD’S

DEPARTMENT AT 5c A WORD

QUICK-ACTION CLASSIFIED ADS

SHIELDED FORMICA PANELS six cents per

square inch. Stops body capacity and_howls.
Write for prices on shielded cabinets. KELLY
RADIO NOISE ILLIMINATOR, 5434 S Sawyer
Ave., Chicago, IlL

AN ORIGINAL TRANSCONTINENTAL
HOOK-UP. A wonder for simplicity, cheapness
and efficiency. One tube, ome dry cell, one B
battery. Send one dollar for blue print and
detailed building instructions. Stillwater Radio
Laboratory, Lock Box 13, Stillwater, N. Y.

“20TH CENTURY MIRACLE” 320-page Radio
Instructor. Fully illusirated. $1.25. Laine, 2428
Wilcox Street, icago, Ill.

EDISON ELEMENTS $0.03 pair. New 6-volt
batteries $6.50. - Magnet wire No. 20 $0.35 pound.
Radio Generator $20.00. 824 North Fifth, Phila-
delphia, Pennsylvania. -

USED BOOKS bought, sold and exchanged.
List free. Ray McConnell, Ravenna, Nebraska.

IVORY RADIO PANEL: White pyralin ivory
makes the most beautiful set of all. Guaranteed
satisfactory. Any size 3/16 inch thick. Three
cents per square inch. Sample sent. L B!
Haltom, 614 Main, Dept. W., Fort Worth, Texas.

INCREASE YOUR RANGE AND VOLUME by
adding a Westinghouse 3-stage Radio Frequency
Amplifier unit to your set. These units originally
sold for $80.00, but my special price is only
$43.00 while the supply lasts. All instruments are
new and in origina}) cartons. Can you afford to

ass this up? N. E. Ristey, 251 West 95th
gtreet, New York City.

LOWER PRICES on new tubes
Box 342, New Haven, Indiana.

EDISON ELEMENTS for building storage B
batteries $2.00 per hundred pairs. First grade
elements onlsy. Edison 300 ampere hour storage
battery $6.75. Cost $40.00 new. All material
F. O. B. Philadelphia. Mail orders filled. J. Zied,
530 Callowhill Street, Philadelphia, Pa.

RADIO FANS—Have some applause cards on
your Radio Table, fill in the blank spaces as
program comes in, and they are ready to mail.
12 for 25¢, 28 for 50c, 60 for $1.00. Sent prepaid,
stamped, ready to mail. Satisfaction or money
refunded. Address The Powell Radio Applause
Card, Prescott, Ariz. Retail and wholesale.

VARIOCOUPLER AND VARIOMETERS silk
wound including dial $1.35; 3000 ohm headsets $2.85;
3 plate condensers $0.55; phone condensers $0.10;
contact points $0.13 doz. Order from ad. Include

gostage. Everything guaranteed. Huth Radio
Supply Co., 1280 Elm Street, Green Bay, Wis-
consin.

SPECIAL—Two stage R C_A audio amplifier
$20.00, original price $45.00. This is an ideal in-
strumert incorporating unusual features of de-
sign and workmanship. Includes special stabilizer
control, eliminating distortion of speech and music.
Supply is limited. N. E. Ristey, 251 West 95th
Street, New York City.

DETECTIVES NEEDED EVERYWHERE. Ex-

cellent positions, cities, towns. Particulars free.
Captain Wagner, 188 Fast 79th St., New York.

WANTED—Mail us your discarded jewelry,
Gold Crowns and Bridges, Watches, Diam‘t,mds,
Silver, Platinum, and Old magneto points. Money
g::;léptl{] l.xt)a:lleg} tGo%ds 1r»:turr‘l)?/'d kif offer re-

sed. nite ate. melti Th
Reliable), Dept. 55, -sChicagcul.ng S ecn

wwWw americanradiohistorv com

HOW TO RENEW DRY CELLS, 10 cents. Cir-
culars mailed, 25 cents per 100; $2.00 per 1,000-
}JNIVERSAL MAILERS, 650 Center, Waukegan,

BODY _CAPACITY BOTHER YOU? The
Stabilo circuit uses no shield. Gets distance,
volume, tone. Result two years experimenting.
Sim{le to make. Booklet, 50 cents cash. Charles
R. Ladd, Bellows Falls, Vermont.

VACUUM TUBE RESULTS FROM A CRYS-
TAL SET! A “PT” Ultra-Sensitive Contact wilk
increase the range and audibility of your crystal
receiver. The most sensitive catwhisker in the-
world. It will not jar out. Thousands in wuse
Record, 1,000 miles on phone; 3,300 miles om.
spark. Price twenty-five cents in_ coin. “PT”
%RYSTAL CONTACT COMPANY, Box 1641,

oston.

PATENTS—SEND DRAWING OR MODEL
FOR EXAMINATION AND OPINION. Booklet
free. Watson E. Coleman, Patent Lawyer, 644
G St.. Washington. D. C.

AUDIO FREQUENCY TRANSFORMERS, RE-
PUBLIC MAKE GUARANTEED. $2.50 postpaid;
circular on request. Flint Radio Co., 1766 Wilson
Ave., Chicago, IIL

PATENTS—Write for free Guide Books and'
Record of Invention Blank before disclosing inven-
tions. Send model or sketch of your invention for
our prompt Examination and Instructions. Ne-
charge for the above information. Radio, Elec-
trical, Chemical, Mechanical and Trademark:
experts. Victor f Evans & Co., 924 Ninth, Wash-
ington, C.

$100.00 2 week to agents.
Conn.

Box 732, New Britain,
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WEAF Increases Power

(Concluded from preceding page) M l N “S b 24 R *
within a few feet of WEAF’s antenna. A a’l N e ous ew un ecelver
short rfeclelivinglgt antenna V\i/SEf\nIlTployethhiCh G d N R °
t that -
(S:lélc)gﬁfs gf );hiepm\:;:\?ee?engths is psé)ssibft. rIef u'arantee on = egeneratlve
this can be done within 50’ of the broad-
casting station, the feat can be duplicated

at greater distances.
One of the causes of difficulty which has MOSt Important
frequently been noted is the use of antenna (;\f D l t‘
too great lengths for local reception.
]100' (()ﬂltdoor antenna may be suitable for eve opmen
ong distance reception while the local sta- @ e
in Radio

tions are not operating but it may be un-
suitable for interference-free local recep-

i Reception

7x10...$0.95 '[PXﬁNEsLlSGS 7226...$2.40 in Three Y\ears

(JEIRI LI Tallildes  TxSIl aie0 P e
x14... 1. x24... 2.25 x30... 2.75 1
9x14...°1.75  9x18... 2.25  9x21... 2:50 (Patent Applied for)
12x14, .. 2.25 12x18... 3.00 12x21... 8.50
3716/ thick—BLACK~—1%” add 25%

Send money order or pay Postman. Phenomenally successful results through development of accurately balanced
e Mo IRADIG COMEANY e Gan counter Electric Motive Force. Superior in range and selectivity to most 5§ and

8 tube sets. Wonderful new principle brings in quality and volume of tone

unequalled. Reproduces piano or the elusive notes of the soprano as faithfully

as if the artist were in the room. Loud-speaker volume at long range surpasses

RADIO] BARGAINS local reception of other sets at any price. Entirely free from. distortions, howls,

Pathe Moulded Variometers............ $1.98 each 3k g o
Pathe Moulded Couplers......... ... 1.98 each squeals or hissing spill-overs common to other sets. There is no other set
Air-Way Bakelite Couplers.......... 89¢ each like the “s“n »
Ajax _(Ii’agel Type Combination Rheostat s . 3

an OCKEY. . .av . arrasmovru s cmme 3 eac
Ace 23 plate Var. Condensers......... 79¢ each . . I [7] .
Ace 13 plate Var. Condensers, . 89 anch With This “Sun” Tuner Unit and Standard Parts
C.0.D. Postage Extra. “'Bverything in Radio™*

Write for new Drice list on

T e R It Is Easy to Assemble a Genuine “Sun” Set.

SOME SUNBEAM SAVINGS ] .
Special “Sun” Tuner Unit, Includ-

ing Sun Loading Coil and Sun
R. F. Transformer,
Hercules 6 ohm Rheostats. .. ..

Only $24.00

Brandes Table Talker : ety We furnish complete list of parts required, easily understood wiring diagram
Federal Phones . . A and instructions for assembly so comprehensive that any one can understand

From
Wholesaler

All-American Transformers . ...
Cockaday Colls

I D R L ANDY and follow them. If you prefer to order a “Sun” Receiving Set, as illustrated,
SUNBEAM ELECTRIC CO the price is $150. Established dealers everywhere are prepared to_fumish the
71 Third Avenue New York City “Sun” Tuner Unit at $24.00, or completely assembled “Sun” Receiver Sets at

$150. (If your dealer cannot supply you, we will ship either complete “Sun”
Receiver Set or “Sun” Tuner Unit
direct on receipt of check or money
order.)

SUN RADIO COMPANY
4884-90 North Clark Street
Chicago, U. S. A,

RADIO

COMPANY

DIALS MAHOGANITE Miggléill\‘lsnl‘:

wne | RADION PANELS| ™o

ALL STOCK SIZES, Also CUT TO ANY SPECIAL SIZE
HARD RUBBER PAKELS (H-R. Grade) ALWAYS IN STOCK

The Antenna Connector
Snap larger connector over Antenna Wire;
insert Lead-in Wire into smaller clip and
a perfect connection is the result.

WHOLESALE Bend for Owur Complete Price List. RETAIL

N. Y. HARD RUBBER TURNING CO.

212R CENTRE STREET Telephone: Canal 8315 NEW YORK, N. Y.

Improved
Ground Clamp

w Equipped with
Fahnestock Patent
Wire Connectors.
Easily Attached.

Now $25 FOR $10 The Ultimate Radio Receiver
BEL-CANTO LOUD SPEAKER THE FLEX - 0 'DYNE CO.

No Soldering—For Radioc Use Only
Our name stamped on all products, none

genuine without it. Delivered Direct fro:;n F]actt;ry to You on |
At Your Dealers i e 1674 Broadway (At 52nd S
P y (At 52nd St.
FAHNESTOCK ELEC. CO. BEL'CANTO MFG. CO, INQ. _ New York. N. Y )
LONG ISLAND CITY, NEW YORK Bensel-Bonis Co., Inc. Tel. Vanderbilt 8959 . 9 . .
s 417 E. 34th ST. NEW YORK CITY Circle 4569

wwWwW americanradiohistorvy com
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" For Better Radio Reception =2

FRESHMAN PRODUCTS

GUARANTEED:—to be mechanically perfect, scientifically accurate

and built for unusual durability. Used by discriminating manu-

facturers and amateurs all over the world, who realize that a radio /-

p‘ set is only as good as each individual part. o
T

he Standard Unit for Every Tube Set

<> il ¢
1) r
CHAS. FRES

A

NEW YORK . PAT'S.
Permits you to adjust your circuit to any resistance you wish from zero
to 10 megohms, in an unbroken range of 180 degrees. It takes the place
of a grid condenser, grid leak mounting and grid leak, and, in addition

permits an adjustment to the correct amount of resistance.
It is the most compact, the most efficient, the most adaptable to all grid
circuits, and the only one which is entirely sealed and always remains un-

Selective”’

FRESHMAN

Variable Grid Leak and £
Condenser Combined

Mercury Variable
Condenser
for
Transmission

%

I!.\‘
i i 2
or T i

L4

nly one which Reception | —
affected by anyBcllmatlc Pcondllta_}ms. . b I
ase on Panel Type complete wit! $ 1 It is the only variable condenser tlie plates
.00025 or .0005 Freshman Condenser. of which vary in area—AN ENGINEER-

Either type without condenser, $.75 p, N
// BEFORE—making it most efficient for fine
é

ING FEAT NEVER ACCOMPLISHED
adjustment and selective tuning.

. The “Freshman Selective” is attractively
Double Ad]ustable compact, quiet in operation and will with-
stand 5000 wvolts without leakage or

Freshman Crystal Detector danger of short circuiting.

. 0003 MF (Equiv, to 17 plate) $5

for base or panel mounting. When mounted .0005 MF (Equiv. to 23 plate)
on panel only the knob shows on the front. -0001 MF (Equiv. to 43 plate) EACH
No more searching for the sensitive spot. Al molded parts =

: of finest

Merely turn the knob as you would a dial Bakelite,

Price thus adjusting the crystal instead of the
$1 50 cats-whisker. Best for both Reflex and

Crystal sets.

YIT
= = -

(il

Guaranteed Capacities

The Condenser Sensation of Modern Radio Style

FRESHMAN Noiseless Tested Mica Condensers

Every Condenser is individually tested on high voltage for capacity, break-
down and leakage. KEvery plece of Mica embodled in the Condenser is
individually tested and examined.

The new style No. 101 is equipped with Freshman Soldering Terminals
which allow 3 distinet connections with a very small amount of solder.

Each Capacity Each Capacity
S 001 ... S R

FRESHMAN]

NOISELESS
TESTED MICA

| CONDENSER

i cHas. FRESHMAN co.t

D VoRksry

ne gl

$0 .$0. d
.......... .35 10015 ghl o 980 Teta - e 20 S04 s e, s s i
ol oreind e e . .35 002 ... covieen 40 1005 S Eneinini el
0006] iz 3awrdgenme v .40 10025 irm s ispessmmrmim 590 0060 e i am e
................ .40 003 oo W60 N007 =fuins tigma dacks 4

IRSsEauVERedIENEVansaERuaEm

No Outside Wires Needed

ANTENELLA
attached to any lighting socket
eliminates the inconveniences in
radio, such as unsightly outdoor
aerials, insulators, lightning ar-
resters, lead-ins, etc.

ANTENELLA i
It is not only a real distance
getter, but also overcomes static annoyances. The complete and efffcient

werjal, ANTENELLA., Price ORI¥...cco.ouviiaueurcaranenanans

FRESHMAN
VERNIER
DIAL

pEtRArEREme

ReasEsalignaES
)i
-

I T LI T LIT]

A Bakelite diAll ﬁl vvr;%: ______ R3
tment. s ry

e wheei through the siot 1n seill iliiiinnnige

LL the dial permita you to met the

. A Fixed Grid Lszak Gembinatien
4 In1

dial to the exset point and ob-

|/ tain the samé dial setting every

p time. Just the thing for Neu-
trodyne and Heterodyne.

Price, 3 in. $1.00

Freshman Concenser - Price
00025 l Complete
Leak Mounting

Freshman 62,
has. f'reshma.n o.Inc. | EitEe 165

Price, 4 in. $1.50 ¥ ance from
" \Padiol Gondenser ¥Poducts | UhiT ___——="

AL your dealers, others e = e 106 Seventh Avenue J/m your dealer of

wite send purchas

x B disgrams o Noewtrs.
m"'ﬂn:ﬁﬂawﬁﬂ." New York City dyne, Tri-Fles, Keu-

nradl and other olrecin
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