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By HERBERT E. HAYDEN

THE 1-A 1925 PORTABLE (as seen from rear) gets the most volume and distance possible on two tubes. See page 3 for
Herbert E. Hayden's article.
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Quality Parts-Lowest Prices
Complete Kit for 1925 DX Won-

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

New Freshman Knockdown KN 31.50
Ultradyne 8 -tube Kit-Oct $90 70.00
Acme Reflex Kit-list $130 60.00
Acme Reflex KR-list $60 45.00
Acme D. Coll Unit-list $15 10.95
Acme transformers, all typps 3.55
B rownlie Vor. Detector-list 02.00 1.50
Bremer -Tully 3-cir. Tuner-list $5 3.55
Eastern Cells for 1925 DX set 5.95
D oves Resistances and Kits, 25% off list

bop
Thordarsen Transformers 3Vs to I $2.75
Thordorsen Transformers 6 to I 2.95
Federal Transformers No. 65 and

65A 4.55
Eastern Coils far Roberts Circuit 5.95
Apex Dials, all typos 25% off list.

All Bruno Parts in Stock.
20% Discount Off List on All Sets.

GEORGE'S RADIO SHOP
214 St. Nicholas Ave., tor. 121st St.

New York City
10% Deposit with order, balance to

Postmark

THE IDEAL COILS
Described by J. E. Anderson, with full winding
directions, in March 7 and 14 issues. Send 30c,
get both. RADIO WORLD, 1493 Broadway, New
York City.

JOFFE-GOLBERT CO.
GIMilan Neutrodyne
Somerset Receivers
Marwol Sets

131.trilmturs 91 Amphora Speaker
Radio Furniture
Radio Accessories

33 WEST ROTH ST. NEW YORK

Cro the FREE working drawings
Write the set that heard LONDON

and ail the big European stations:

ELGIN SUPER-REINARTZ
the set that leads in selectivity and distance. Your
name and a stamp will bring the drawings-FREEl

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

RADIO CATALOG FREE
Deteribee fully the eomplck I,n< of ,wise fraturncy ec.cts

repnerntive so fliceneed uoda Armatrong V S. Plt.tai
No. 1.l13,143, p.rks

W,ur for Cokstog roan.

THE CROSLEY RADIO CORPORATION
,R Prelidcm

3404 Sassafras Street Ciocinritd, Ohio
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Obtain from your Dealer,
the "Resistor Manual,"
our complete handbook on
Resistance Coupled Am-
plification. Price 25e. If
your Dealer cannot sup-
ply you, we will send one
direct, postpaid far 35e.

rtAAWAWINP

The Resistance Coupled
Audio used in Bernard's

1925 DX Wonder

The DAVEN
SUPER AMPLIFIER

To the Home Set Builder the Doyen Re-
sistance Coupled Amplifier will be found
the most ideal. It simplifies the construc-
tion of his receiver, which, when com-
pleted, will reproduce the broadcasted
concerts with a faithfulness not obtainable
with any other method of amplification.
Let your next amplifier be Resistance
Coupled, for this is the, only method of
audio amplification whereby high and low
tones are amplified alike, therefore dis-
tortionless.

* Your Dealer can supply you with the
Daven Super Amplifier-Sold Everywhere

DAVEN RADIO CORP.
"Resistor Specialists"

Newark New Jersey

THE ARISTOC /1AT OF AMPLIFIERS

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

Federal Telephone & Telegraph Co.
Buffalo, N. Y.

AT BARBLEY'S
"The AMBASSADOR MAN"

GENUINE AMBASSADOR PARTS
Ambasador Tuning Coll $4.85
Ambasador Baby Coll 4.5$
Ambasador R. F. Cell 2.135

Ambasador Low Loss Coed 4.25
Ambasador Baby Coed 1.80
Ambasador Transformers 3.50

Special!
4 -TUBE AMBASSADOR R. F. KIT

$26.95 Exceptionally
Selective

Set wired In a beautiful 7xI8 Cabinet. Factory
built. All wiring beneath sub -base $40.00
Sold en a money -back guarantee. Ask RADIO
WORLD about us and our work.

WE ARE THE OFFICIAL AMBASSADOR
SERVICE STATION

Barbley's Radio Service
(Dept S.W) 135 Liberty Street. New York City

MAIL ORDERS SOLICITED
Ref.: Coal and Ices National Bank

Replace your old Coil
with the

66

and Wonder at the Difference!
The Bruno 77 is the latest word in Radio!
The pancake Tickler eliminates the ear
splitting whistles common to all 3 circuit
tuners-and makes any set sharper. The
Quartzite glass rods provide an Ideal sup-port far the wires with a minimum of
losses.

A Coil with Lower Losses
Cannot Be Made!

If the Bruno 77 Quartzite Tuner does not
improve your set-your dealer will return
your money-only the dealers who adhere
tee this policy are handling Bruno Products.
Price $7.

RADIO FREQUENCY COIL
$3

Use the coupler and RFT for Bernard's
1925 model 5 -Tube DX Wonder. Bothcoils endorsed by Herman Bernard.
Complete coil for Hayden's 1-A Portable,
wound on Quartzite, $8.50.

If your dealer cannot supply you, write us.

BRUNO RADIO CORP.
222 FULTON ST, NEW YORK
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A Portable That Works a
Speaker on One Stage of Audio
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FIG. 1, the circuit diagram of the Model 1-A 1925 Portable, consisting of a regenerative detector, exclusively tuned by inductance, and a stage of trans-former -coupled audio -frequency amplification. The tuning elements are In effect two variometera on three tubings, a common stator form and two rotors.The fixed condensers Nos. 1, 2, 3 and 4 are for accommodation to special aerial requirements, rendering all antennas serviceable with the set, with th
passible exception of a loop. The detail of the condenser uses is shown in Fig. 2.

[A circuit of amazing distance -getting
power is the Model 1-A 1925 Portable, as
described herewith by Herbert E. Hayden.
This circuit is essentially the 1 -Tube DX
Dandy, as published in the October 4 issue
of RADIO WORLD, with but one stage of
transformer -coupled audio -frequency amplifi-
cation added. So great is the volume from
the detector stage of this great DX set that
one audio stage was all -sufficient for loud-
speaker volume from local stations when
the set was used in New York City. The
circuit is along the lines of the Radiola
sold commercially by the Radio Corporation
of America, and the results obtainable, as
described by Mr. Hayden, are also those of
the Radiola III.]

By Herbert E. Hayden
ILLUSTRATIONS BY THE AUTHOR

THE desire to receive signals from
distant stations is growing, if any-

thing. The ruling topics of conservation

among radio fans is the list of DX sta-
tions they received last night. "How many
tubes?" the indulgent listening friend in-
evitably asks. "Two," is the reply of many
fans. How is this wonderful array of
distant stations receivable? It is due to
the efficiency of the set, the employment
of regeneration in its most effective form,
and the use of inductance in tuning. Se-
lectivity is at its height in this set, which
I have called the Model 1-A 1925 Portable,
and sensitivity is wonderful. When these
two virtues are thus combined you have
the distant -getting qualities that are so
strongly appealing to a large number of
fans. Even those who have no special
taste for DX will find this circuit a won-
der, indeed, for its tonal quality is sweetand pure. It is a set anybody can build
and everybody will enjoy. The use of
1% -volt dry -cell tubes adds to the at-traction of the set.

At my home in Brooklyn I regularly
tune in Miami, Fla., also Zion City, Ill., two

0 k
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FIG. 2, detail of aerial cot:meet:Ions to
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The Operation of Hayden's Set

FIG. 3, glueing the boards together; Fig. 4,
housing the dry cell; Fig. 5, attaching the bottom
"frontispiece," and Fig. 6, the back board attached
The dimensions for the respective slabs are given
in the text by Herbert E. Hayden. The photos

read from top to bottom.

DX stations, by the way, that seem to
favor Brooklyn. KDKA, Pittsburgh, comes
in like a local and operates the speaker to
the Queen's taste. I have had no trouble
at all in tuning out local stations and

FIG. 7, showing cabinet before the front doors
are placed. Note the right-angle to which the
pane will be affixed. One such angle is at each
rear corner of the slab atop the battery compart-
ment and at a corresponding perpendicular point

of the cabinet top, inside.

FIG. 8, the cabinet as it looks from the rear,
before steel wool is rubbed over the surface. The
rubbing process tends to give the wood a hand-
somer finish and takes off the "rough spots" not
so noticeable when the wood is in an unfinished
state, but which would show up after the surface

is treated with shellac.

FIG. 9, the appearance of the cabinet, this time
a front view, after the rubbing process has been
completed and the wood has been given several
coats of shellac. Allow one coat to dry thoroughly
before applying the other. Note the darkened

appearance.

aerial service was entirely satisfactory,
while 60 -foot outdoor aerial, with leadin
and ground leads 20 feet extra, total
antenna system 80 feet, produced
the DX performances that I have
cited. Therefore, I recommend this set
as the one for DX fans to build, especially
those who may desire to take the set along
with them on trips. The antenna in that
ease may be a wire strung on insulators
between trees or other supports. The
fixed condensers in the aerial circuit make
the set adaptable to any antenna condi-
tions, either at home or "on the road."
Even a barbed wire fence proved good
enough to bring in stations 500 miles away
on a recent test I made on a week -end
motor camping trip.

Condensers Aid Selectivity
The fixed condensers and the manner

of their inclusion in the aerial circuit are
important contributions to the selectivity
of the set. In Fig 1 you will notice the
four fixed condensers. No. 1 is .0005 mid.
capacity, Nos. 2 and 3 are .00025 mfd.
each and No. 4 is .0001. The similarly
numbered panel posts are used to cut in

*co

VI

FIG. 10, bow the batteries are placed in the cabinet. "The lid is off" the compartment in this instance.
Note the dry cell in the foreground, right behind it the two B batteries, from which the spring part

of the Fahnestock clips has been removed for space economy.

bringing in Chicago broadcasters when
fancy impelled me to seek Chicago pro -
.;rams, while Denver, Toronto, Atlanta
and other distant stations are regular "vis-
itors." Some of the distant stations do
not come in loud enough to operate a
speaker, although all the locals do.

As for antenna requirements, they are
almost the minimum. An indoor aerial
may be used with complete satisfaction.
An outdoor aerial will bring in a little
more distance. Even on a 40 -foot indoor

the desired condenser (Fig. 2). Often
when the correct setting is established it
will not have to be changed, but if a
distant station isn't as clear as desired,
try out different aerial switch settings and
your problem will be solved at once.
Notice that at one setting the aerial is con-
nected directly to one side of the grid
condenser, the other side of which goesto the grid of the detector tube. Across
this grid condenser is the 2-megohm grid
leak. When any of the 'condensers is cut
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The Improved DX Dandy Set
in as shown in Fig. 2 the effect is to add
capacity in series with the antenna, which
cuts down the electrical length of the an-
tenna, or cut in capacity in parallel, for
higher wavelength, for utmost selectivity.
When condenser No. 1 is cut in also some
of the inductance in the aerial tuning coil
is eliminated, serving further to cut down
the wavelength. The added advantage of
this system is the wide range of wave-
lengths that can be tuned in. The entire
broadcast band is receivable with a cer-
tainty.

A Glimpse at the Coils
The tuning system, aside from the fixed

aerial condensers, encompasses two vari-
able coils or ticklers in inductive relation-
ship to stators or fixed coils. The first
stator, at left in Fig. 1, is split, consisting
of the conductively coupled windings A
and B. Another way of expressing it is to
say that A and B are one winding in two
separate parts. The winding E. is a rotor,
also conductively coupled to A and B. The
shaft for E (wavelength control) is in-
serted through a shaft -hole bushing, the
split stator windings being on either side
of this shaft hole. The winding B is
tapped at the middle (ninth turn), the tap
being connected to one side of the .0005
fixed condenser, No. 1. The rest of the
windings consist of two more stators, each
divided as was the previous stator, The
lead from the end of B is connected to
one of the divisions of the stator winding,
C, which is one-half of the stator CD.
The only remaining stator is PL, connect-
ed to the plate of the detector tube at the
end of L. This stator, at the beginning
of P, connects to the rotor. Thus part
of the plate inductance is the stator PL
and part the tickler F. The circuit, there-
fore, is tuned by a double variometer,
specially wound. No variable condensers
are used in the set. There are really
only two continuous windings, if one dis-
regards the manner of physical separation.
One is the wavelength and coupling wind-
ing EABCD, the other the plate winding
FPL. The plate tickler is called the
modulator. It controls regeneration, i. e.,
volume.

Operation Simplified
Filament -control jacks are used in this

circuit so that the set is automatically
turned on when the jack plug is inserted
and turned off when the plug is pulled out.
Either the detector output may be plugged
in or the audio -amplified output. J1 is the
detector jack, J2 the audio jack.

The panel is only 7%" wide x 5%" deep.
Altogether the completed set is one of the
most compact efficient circuits that can bebuilt. The panel template is shown inFig. 2, with drilling dimensions.

Making the Cabinet
Figs. 3 to 12 show the progressive con-struction of the case. Using %t" wood cutthe following sizes:
Two 9%" x 5" (sides).
Two Pi" x 5" (top and bottom).
One 8" x Pc (back cover).
Two 4" x 6" (doors).
One PA" x Ix" (strip inside frontdoors).
One 31/16" x 8" board for bottom front.
That makes a total of nine pieces ofwood to be used in the construction of thecabinet or case. Mahogany, walnut or anyother wood, even pine, may be used.Fig. 3 shows the sides and the top andbottom. First glue the sides to the bottoms as shown, then glue on the top. The7% x 1%" inside piece is then glued on,leaving just enough space for the dry cell,which is laid horizontal (Fig. 4). BothWD11 type of tubes are to be operated

from this single 1% -volt dry cell, in the
interests of portability. Room remains
for the B batteries in the rear of the dry
cell, as will be shown later.

Next attach the front lower section (Fig.
5). The rear cover is next attached (Fig.
6). The front doors are shaped to fit the
remaining space (Fig. 7). Note the little
brass angles screwed to the corners to
hold the panel in place. The case is then
sandpapered and polished with No. 00 steel
wool (Fig. 8), after which several coats
of shellac are applied. This gives a cab-
inet the appearance shown in Fig. 9. The
B batteries are put in place, behind the dry
cell (Fig. 10), the Fahnestock clip exten-
sions being snipped off the B batteries, in
the interest of space conservation.

How the Catch Works
One push-button catch is placed on each

door (Fig. 11) so that the doors will stay
closed, yet when it is desired to open
them, may be pulled right out, the catch
yielding to slight pressure. Fig. 12 shows
more clearly where the brass angles are
placed so as to support the panel whichis yet to be affixed. The catches engage
the board that is partly in view in Fig. 12,at inside of cabinet top. Fig. 13
discloses the completed cabinet, with ahandle on top, four corner brackets for
protection of the cabinet in transportation,
and with a knob on each door plainlyshown.

Next week panel and handle templates(exact size) will be published.

[This concludes Part I of Herbert E.Hayden's three-part article on how to build
the Model 1-A 1925 Portable. Part II willbe published week, issue of April 4,
and Part III, the conclusion, April 11.]

THE MODEL 1-A 1925 PORTABLE, byHerbert E. Hayden, a 2 -Tube DX Set ofWonderful Volume and Tone, fully de-scribed in RADIO WORLD, issues ofMarch 28, April 4 and 11. Send 30 cents,get the April 4 and 11 issues, telling allabout the construction of the coils and
the completion of this successor to Hadyen's
famous DX Dandy. RADIO WORLD, 1493Broadway, New York City.

FIG. it (top), the catch used to hold each door
in place; Fig. 12, the stage of the theatre of action
with three of the four brass angles In view Lod
one door hinge (right, upper); Fig. 13, the com-

pleted cabinet.

FIG. 14, the panel as it looks after drilling. The
designations are optional. "Modulation" will ap-
pear above the plate tickler, "Wavelength" above

the aerial tuning coil rotor. The fixed condenser
binding posts will be connected in their proper
places, Nos. 1, 2, 3 and 4 (top, right). Nos. 1 and

TETRAZZINI ON AIR, HEARD BY 10,000,000
LONDON. broadcast from the London station. ItTETRAZZINI sang to her largest is estimated that 10,000,000 persons listened

I English audience when her voice was to her in this country.
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A 3 -Tube Reflex for the Novice
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FIG. 1, wiring diagram of a 3 -Tube Reflex for the Novice. It consists of two stages of tuned radio -frequency amplification, crystal detector, one stage of
audio reflexed in the first RF tube and a second stage of unreflexed audio. The set has three controls, all .0005 mid, variable condensers. The rheostat
at left controls the reflexed tube. The one at right, of half the value of the other rheostat, controls the remaining two tubes. The set will work well on

the 11 and 12 type of tubes, fed by three parallel -connected No. 6 dry cells. The plate voltage should be about 90 for all tubes.

By Feodor Rofpatkin
THE natural desire of the radio ex-

perimenter is to improve what he
has, to get a set better than the one he is
using. The satisfac-
tion of this normal
desire is obtained, of
course, by using
more tubes. In the
February 21 issue of
RADIO WORLD was
published "A 1 -Tube
Reflex for the Nov-
ice." Many readers
who built this set
with complete satis-
faction expressed a
desire to improve
upon it, so that even
greater distances
could be received and a loud speaker used
with fine volume. Therefore the circuit
for accomplishing this is published (Fig.
1). It consists of two stages of tuned
radio -frequency amplification, crystal de-
tector, one audio stage (reflexed in the
first radio stage) and one free audio
stage. The transformer coupling type of
audio amplification is used.

A Stable Reflex
This is probably one of the most stable

reflexes that the novice could attempt.
Its distance -getting qualities are due
largely to the employment of regenera-
tion, obtained by tuning the plate coil
of the second RF tube (L5) to resonance
with the grid of that tube. The crystal
detector that I used was the Freshman,
and to the merit of the crystal I ascribe
a large part of the success of the hookup.
The crystal is of the semi -adjustable type.
Being panel -mounted, this crystal affords
easy adjustment, and once the correct set-
ting is found it may remain there for days
or weeks without change. It will be found
that some kind of reception will be ob-
tainable almost at any setting of the
crystal, but the most sensitive spot will be
found after a few minutes' experimenting.
Then volume will be great and the signal
quality of almost matchless excellence.

FEODOR
ROFPATKIN

Coils for the Set
The coils for the set should be like those

used in the 1 -tube adaptation, since suc-
cess was so great in that case. If a tubing
is used, for instance cardboard, it should
be 3" in diameter and 4" high for winding
the two radio -frequency transformers,

L1L2 and L3L4. The other coil, L5, is
wound on the same diameter, but the tub-
ing in this case need be only 3" high, as
there is no primary to accommodate, this
being the impeda -ce plate coil. The RFT
are wound with No. 22 double cotton
covered wire. Pierce two holes near the
top of the tubing, parallel to each other,
and insert one end of the wire from the
spool. Pull it through for 6" length, then
lace the end through the remaining hole.
These two holes serve as the anchorage
for this terminal, the beginning of the
primary. Twelve turns are wound in
either direction, then 6" excess is left for
later connection in the set, and the new
wire terminal anchored. Cut the wire.
Leave I4" space and puncture two more
parallel holes. Then wind 42 turns of the
same kind of wire in the same direction
as previously, allow 6" excess, cut the
wire and thread it as formerly through
two holes.

When two coils are wound the same as
described you will have completed L1L2
and L3L4. The plate coil, L5, is wound
with the same kind of wire, in either
direction, and consists of 32 turns. The
same "terminal facilities" are provided as
heretofore.

The inductance is calculated on the basis
of .0005 mfd. variable condensers being
used. These are Cl, C2 and C3 in Fig. 1.
Normally they have 23 plates.

Optional Phone Jack
A double -circuit jack is shown, so that

earphones may be plugged in at the first
audio output, for those who desire the
option of earphone use. They should in-
sert a push-pull A battery switch, inter-
rupting the lead that goes from A battery
plus to the filament plus of the last tube,
at extreme right in Fig. 1. Mount the
switch on the panel. This switch enables
you to extinguish the last tube when lis-
tening on the two others. If no earphone
service is desired, omit the double -circuit
jack, bringing the lead from the end of
L3 to the P post of the second audio trans-
former (AFT2) and connecting the B post
of that AFT to B plus. Only one B plus
voltage is necessary, normally 90. Re-
member that PI and P, P2 and B, SI and
G, S2 and F (or A) are designations for
the same posts on audio transformers.

The Crystal Hookup
One novel connection concerns the crys-

tal. Note that one side of the crystal is
connected to the plate of the second tube;

H c6
0

one terminal of the plate coil L5 is also
joined to the plate of this tube. The
other side of the crystal goes to the P
post of the first audio transformer, the
other terminal of the primary cf AFT1
going to B plus battery lead. This con-
nection may be made to the B plus
right angle of the double -circuit jack.
The end of the plate coil also connects to
this sante lead. If more convenient, re-
verse the connections to the primary of
AFT1.

The fixed condensers used are C4, .002;
C5, .001; C6, .001. These may be Fresh-
man or Dubilier.

Those desiring to use commercial coils
may employ the .0005 type radio -frequency
transformers (L1L2 and L3L4) made by
Wallace, Bruno, Eastern (pickle -bottle),
Arc and others.

Correct Condenser Connections
In wiring the set connect the stators of

the variable condensers to the grid ends
of the respective coils L2 and L4. These
are shown on the upper part of the coil
diagram in Fig. 1. The condenser rotors
go to A battery minus. In the case of
CI, the rotor goes to the G post of the
AFT! and reaches negative A through
the audio transformer secondary.

The fixed condenser C4 is mounted
across this secondary, one side of the con-
denser to the G post, the other to the F
post. Note that this connection to neg-
ative A is made to the battery lead, not to
negative filament post. Thus the resist-
ance of the rheostat is not included in the
radio part of the circuit. The filament
circuit can scarcely be rated as radio.

In the case of the plate condenser C3,
connect the stator to the plate of the sec-
ond RF tube, the rotor to B plus.

The panel layout and assembly plan are
shown in Figs. 2 and 3. The panel is
7x21", as marked, and the dimensions for
drilling are given, except for the mounting
holes for the variable condensers, as these
will depend on the type of condensersused. Only a single -circuit jack is shown
in the assembly plan (under the crystal),
as the double -circuit one is optional for
earphone fans. The picture and schematic
diagrams show both jacks. The crystaldetector is at right, top, on panel.

Correct Polarities
In making coil connections see that the

two terminals of the primaries and second-
aries that are close together (the end ofthe primary and the beginning of thesecondary) go to like' potentials. That



Pi
ct

ur
e

D
ia

gr
am

 f
or

 W
ir

in
g 

R
of

pa
tk

in
's

 R
ef

le
x

-
45

+
I

5
45

FI
G

. 4
, t

he
 w

ir
in

g 
of

 a
 3

 -
T

ub
e 

R
ef

le
x 

fo
r 

th
e 

N
ov

ic
e,

 s
ho

w
n 

in
 p

ic
tu

re
 f

or
m

.
N

ot
e 

ho
w

 th
e 

ae
ri

al
 c

oi
l i

s 
co

nn
ec

te
d,

 th
e 

be
gi

nn
in

g 
of

 th
e 

pr
im

ar
y 

to
 a

er
ia

l,
th

e 
en

d 
of

 th
e 

pr
im

ar
y 

to
 g

ro
un

d.
 T

he
 b

eg
in

ni
ng

 o
f 

th
e 

se
co

nd
ar

y
go

es
 to

 n
eg

-

at
iv

e 
A

 b
at

te
ry

 a
nd

 th
e 

ot
he

r 
se

co
nd

ar
y 

te
rm

in
al

 to
 g

ri
d.

 T
ha

t k
ee

ps
 li

ke
 p

ot
en

-
tia

ls
 to

ge
th

er
, s

o 
fa

r 
as

 p
os

si
bl

e.
 T

he
 p

la
te

 o
f 

th
e 

se
co

nd
 R

F 
tu

be
, f

ro
m

 th
e 

en
d

of
 L

5,
 g

oe
s 

to
 B

+
 a

nd
 m

ay
 b

e 
co

nn
ec

te
d 

to
 th

e 
ja

ck
 a

t e
xt

re
m

e 
ri

gh
t

0 O



8 RADIO ORLI) March 28, 1925

Assembly for the Reflex Set

a

2

5 08 I III)]

FIG. 2, the panel layout and assembly plan for Rofpatkin's 3 -Tube Reflex for the Novice.

means that if the end of the primary goes
to ground, the beginning of the secondary
goes to negative A, and if the end of the
primary goes to aerial, the beginning of
the secondary goes to grid. Usually the
top terminal of the primary is connected
to the aerial, the end of the primary to
ground, which means that the terminal
next to the ground lead, that is, the begin-
ning of the secondary, should go to neg-
ative A in this case. Some fans make
the mistake of connecting the beginning
of the secondary to the grid when the

beginning of the primary was connected to
aerial.

The wiring is explicitly shown in pic-
ture form, Fig. 4, hence the novice should
experience no trouble. One puzzler to
some is the inclusion of the reflexed audio
transformer in the circuit. Let us follow
this wiring. One terminal of the coil L2
goes to the grid of the first RF tube, ex-
treme left, Fig. 1. This lead also goes to
the stator plates of the variable condenser
Cl. The other terminal of Cl, i. e., rotor,
goes to the remaining terminal of the Coil

WEAF First Radio Patents
in Adherence Still First in

to Wave Numbers
WASHINGTON.

SIX broadcasting stations were found
by the Bureau of Standards to main-

tain constant frequencies during the past
month. Fans may use these stations to
calibrate. The % variation is shown:
WEAF-New York, N. Y 492 .0
WCAP-Washington, D. C. 469 .1

WRC-Washington, D. C. 469 .1

NM-Atlanta, Ga 428 .2
WGY-Schenectady, N. Y. 380 .1

WBZ-Springfield, Mass. 331 .1

KDKA-East Pittsburgh, Pa 309 .1

WASHINGTON.
EVER since radio first gave inventors

something new to work with the lists
of application for patents in the depart=
ment of radiant energy and wave trans-
mission of the Patent Office have grown
tremendously. According to the Gazette
just issued by the Patent Office the pat-
ents pending in this section number 2,247,
more than in any other section. Despite
the patents already granted there has been
no noticeable falling off in the submission
of new ideas.

French Plane Makes Bombing
Trip, Nobody Aboard

PARIS.
WIRELESS controlled airplanes for

flights of more than two kilometers
will be held at Istress Military Airdrome
this month.

The French Aviation Service expects to
produce a machine capable of flying a
given distance, releasing bombs and re-
turning to the airdrome through radio
control. The value of such machines in
wartime, when flocks of small airplanes,

each weighted with giant bombs, might
be dispatched to an enemy capital and
sow death and destruction, even though
many are lost through anti-aircraft gun-
nery, is incalculable.

Preliminary tests, with sealed controls
and inspecting staff officers aboard, al-
ready have been held. One machine flew
200 kilometers and landed without a
human hand touching the levers.

This evoked much praise.

FIG. 5, showing fixed condenser C4 mounted an
the secondary of AFTI.

L2, and also to the G post of the AFT1
and to one side of the fixed condenser C4.
Make these connections before wiring the
other terminals of AFT1. Now connect
the F post of AFT1 to negative A battery
and to one side of the rheostat of the first
RF tube. The remaining unconnected side
of C4, fixed condenser, goes to the F post
of AFT1. One side of the crystal goes to
the P post of AFT2, and the other pri-
mary terminal, B, goes to B plus and to
one terminal of C3, which is also con-
nected to the rotor plates of C3. Do not
confuse P on the AFT with P on the
socket.

The set will work best with storage bat-
tery tubes, but the 11 or 12 dry -cell tubes
may be used very successfully, while the
99 type tubes also work well.

An outdoor aerial should be used for
best results, the overall antenna system
being from 80 to 100 feet. That includes
he aerial proper and the other leads.

List of Parts
Two RF transformers, as ie-

scribed, L1L2 and L3L4.
One plate coil, L5.
Three .0005 mfd. variable con-

densers, normally 23 plates, Cl, C2,
C3.

One Freshman crystal detector.
One 7x21" panel.
One 7x20" baseboard.
Three 4" dials,
Three dial pointers.
Two audio -frequency transform-

ers, AFT1 and AFT2. (If differentratios are used, place the higher
ratio in the first stage.)

Three fixed condensers, C4, .002
mfd.' C5 and C6, .001 each.

Three standard sockets.
Three 11 or 12 type tubes.
One 6 -ohm rheostat (first RF).One 3 -ohm rheostat for the twoother tubes, or another 6 -ohm onewill do.
One double -circuit jack, J1 (op-tional).
One single -circuit jack, J2.Aerial wire, leadin wire, internalconnecting wire, three 1% -volt dry -cells, two 45 -volt B batteries, three

tubings, as described;
3 lb. No. 22DCC wire, hardware, cabinet.
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The 1925 Model DX Wonder
with Resistance AF

FIG. 1, circuit diagram of the 2 -Control 1925 Model

By Herman Bernard
FOR combined distance -getting powers,

quality and enjoyable volume the cir-
cuit shown in Fig. I offers no less than
any other 5 -tube cir-
cuit and much more
than many of them.
It includes all the
radio -frequency am-
plification that it is
safe to use, for to add
another RF tube us-
ually makes no im-
provement whatever
and sometimes in-
troduces sources of
trouble. One of the
distinguishing fea-
tures of this 5 -tube
circuit, known as the
1925 Model DX Wonder, is its almost
complete freedom from trouble, even
when the set is built by a person who
never before constructed one. Whereas
this circuit formerly was shown with
transformer -coupled audio -frequency am-
plification, this time it appears with re-
sistance -coupled audio.

Why Resistance AF is Used
In this particular case the result is an

improvement. Any signals intelligible in
the earphones will be heard on the speak-
er. The detector output is very loud,
anyway, hence you will always have as
great volume as is necessary to fill a room,
and the original purity of tone will be
satisfactorily preserved. This form of
audio amplification is sometimes called
distortionless, but any consideration of
distortion necessitates a common agree-
ment as to the definition of the word.
Actually, distortion is an alteration of the
original emphasis of the 'harmonics. In
general discussion distortion is regarded
as such alteration of the original voice
or music as to produce a noticeably harsh
effect on the listener's ear. So that all
persons would be of one mind as to the
presence or absence of distortion, on that
basis, their ears would have to be iden-
tically responsive, equally acute of hear-
ing, and their musical discernment
uniform. All these requirements con-
stitute an absurdity. Therefore it is well
to sum up with the statement that re-
sistance -coupled AF produces no distor-
tion that the normal ear can detect. Two
transformer -coupled stages could produce
almost equal quality, but, in my personal
opinion, based on tests of 42 makes of
transformers, about 15 per cent. of the
transformers made are really good. With

DX Wonder. Three stages of resistance -coupled
is great DX with fine quality and volume.

resistances, leading firms make excellent
and dependable ones. Two of these firms
are Daven and Durham.

Radio in all its forms produces distor-
tion, even the trusty crystal accounting
for a trifle, and a modicum of distortion
does not necessarily mean impairment of
musical quality. When only a little is
present the human ear cannot discover
it, and radio is listened to by the human
ear, and not by laboratory instruments.

Resistance -coupled audio requires three
stages. The cost is about the same as for
the usual two transformer -coupled stages,
if cost of tubes is included. If the best
audio transformers in two stages are com-
pared with the resistance form in three,
the cost of the resistance kind is about
two-thirds of that of the other.

Circuit is Real Wonder

audio -frequency amplification ere used. The result

The circuit preceding the audio stages
has done wonders, indeed. It is well tried
and tested, hundreds of letters being on
file proclaiming it to be the peak of ex-
cellence. It is selective, sensitive and
powerful. Used with a good outdoor
aerial, about 100 feet overall, including
ground lead and leadin, its performance
closely parallels that of the Super -Heter-
odyne when the 8 -tube set is worked on
a loop. However, nobody living within one
mile of a powerful boradcasting station
should build the DX Wonder. The set
for him is a Super -Heterodyne, using a
loop. And even then no guarantees are
given.

DX Results
With the 1925 Model DX Wonder, using

all five tubes, WOC, Davenport, Ia.;
WMBF, Miami, Fla., and several of the
Chicago stations are received regularly in
Brooklyn. KOA, Denver, is heard fre-
quently, as are stations at Atlanta, Dallas,
Zion City, and, infrequently, a Pacific
Coast station, the coast -to -coast reception
being muffled and distinguishable only on
earphones in the audio output. The other
stations were heard on the speaker.

There is a stage of regenerative radio -frequency amplification, a non -regenera-
tive detector and the three audio stages.
A double -circuit jack is provided, so that
earphones may be used, the switch S2cutting off the three audio tubes. Theother switch, Sl, turns the set on and off.

Only Two Controls Used
There are only two controls, the tickler

or rotary coil of the variocoupler, desig-
nated EF in Fig. 1, and the variable con-denser, Cl. This condenser is of the
multiple tuning type or double condenser.
It has a common rotor and two separatestators. Each half of this instrument has

a capacity of .0005 mfd., the usual 22 or
23 -plate condenser. By one motion two
coils are tuned (CD and 1J), because the
grids of the two tubes the coils are con-
nected to go to respective stators of the
condenser, the common grid return for
both coils being to A battery minus. This
negative lead goes to the common rotor
of the condenser. The stators are shown
on top in Cl, Fig. 1, the rotor on bottom,
designated by an arrow. The instrument
used may be a Bruno No. 19, a Flewelling
double condenser or a National Velvet
Vernier, DX Model. If the National is
used, only one extra vernier dial is
needed.

Data on the Coils
The coils may be made by the home

constructor or commercial types, specially
suitable for this circuit, may be purchased.
The following directions will serve those
who already have forms of given diam-
eters :

Using a 4" outside diameter tubing, 2"
high, wind eight turns of No. 20 double
cotton covered wire for the primary of
the variocoupler, AB, terminate; then,
leaving the least space possible, wind 31
turns of the same kind of wire in the
same direction for the secondary CD.
Terminate. The tickler EF should consist
of 20 turns of No. 26 single silk covered
wire on a 3" diameter, 2,4" high. This
is wound in either direction. These di-
rections are based on the assumption that
an existing coupler is to be converted to
the present use. Otherwise do not favor
this large diameter. The RF transformer
GHIJ consists of the same kind of wind-
ings as the primary of the coupler, except
that the secondary, IJ, has one turn LESS,
or 30 turns. This about makes up for the
added capacity introduced by the plateof the RF tube.

If a .3" diameter tubing is handy, the
coils may be wound with the same kindof wire heretofore 'specified, the turnsbeing, primary 10 turns, secondary 40turns. The tickler takes 30 turns of No.26 single silk covered wire on a diameterthat fits inside the stator, normally 2%",
the tubing being 2" high. The RFT wind-ings are the same as those of the coupler
stator, except for the one turn less on thesecondary of the RFT.

Basket -weave coils may be used, but
larger wire should be employed. Use No.18 double cotton covered, winding 12turns for primary, 50 turns for secondary,on a 3" mean diameter. Wind "over two,under two." The tickler may consist ofa 26 -turn spiderweb coil, made of No. 26single silk wire, and small enough in out-side diameter to fit inside the other wind-
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5 -Tube Set a Tone Marvel
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FIG. 2, panel layout; Fig. 3, assembly plan.

ings. Omit the usual one turn from the
RFT secondary. Basket -weave coils using
finer wire may be used successfully, but
usually it requires factory facilities to
produce a rigid coil with smaller -sized
wire. The large wire is preferable for
home constructors.

Those desiring to make their own coils
according to windings based on the Bu-
reau of Standards adaptation of formulas
may use No. 20 double silk covered wire
and a 3%" diameter tubing, even card-
board, winding ten turns for the primary
and 41 turns for the secondary, except that
IJ has 40 turns. The tickler prescribed
for the 3" diameter may be used.

If commercial coils are to be used they
may be the new Bruno 77 coupler and
RFT, wound on quartzite rods, but be
sure to get the .0005 type of each; Wal-
lace basket -weave; Globe (broadcast type
for both coils) ; Eastern pickle -bottle
coils, or Arc.

Helps on Wiring
The circuit diagram, Fig. 1, does not

show any grid leak in the detector tube
hookup. None should be necessary. Also,
the grid return of this tube is to negative
battery, instead of to the usual positive.
Both these facts are due to the use of the
Sodion D21 as the detector tube.

The wiring of the radio -frequency side
of the circuit is simple. The aerial is con-
nected to the beginning of the primary, at
point A ; the ground to the end, at point
B. The primary normally will be on top,
as will the tickler. In that case the be-
ginning of the primary is on top. If the
coupler is mounted upside down, with pri-
mary on bottom, the beginning of the
primary is nearer the baseboard. This
would apply to the Wallace basket -weave
coil particularly. The terminal of the sec-
ondary nearer the primary goes to neg-
ative A battery and to the rotor of the
variable condenser Cl. This is terminal

D. For simplicity of circuit diagram, Fig.
1 has the terminal D below that of ter-
minal C, but schematic diagrams are not
made so as to show polarities of coil
terminal connections. The end of the
secondary, point C, the only remaining un-
connected lead on the coupler stator form,
goes to the grid of the RF tube.

Tickler Connections
A good plan is to connect one end of

the tickler, calling it E, to B plus 90 volts,
and the other terminal of the tickler, point
F, to one terminal of the RFT primary,
say point H. The other end of the pri-
mary, G, is connected to the plate of the
RF tube. Therefore when making the
plate connections, join either terminal of
the RFT primary to the plate, the other
terminal of this primary to either ter-
minal of the tickler and the remaining
tickler terminal to the high -voltage B
battery plus. E, F, G and H, therefore,
are arbitrary designations of optional ter-
minals.

Secondary Wiring
The remaining coil is the secondary of

the RFT, lettered IJ, and in making the
connections to the two terminals observe
the following: As one side of the coil
goes to one side of the grid condenser
C2, make sure that this terminal is near
the like potential terminal of the primary
GH. This is easy to decide. Take the
exterior terminal of the RFT primary (the
left end of the primary as the coil is
shown in Fig. 3 at top of this page). If
that is connected to the RF tube plate,
then the terminal of the secondary IJ that
is nearer the primary winding goes to
negative A battery. The low potentials
(B+ and A-) are together. If the begin-
ning or exterior terminal of the RFT
primary goes to B plus, then the secondary
terminal, the one nearer the primary, goes
to the grid condenser. Like potentials
are together (grid and plate) and both

List of Parts for the
1925 Model DX

Wonder
One certified coupler (ABCDEF).
One certified matched radio -fre-

quency transformer (GHIJ).
One certified double condenser

(C1).
Five standard sockets.
Four C301A or UV201A tubes.
One D21 Sodion tube.
One 10 -ohm wire -wound rheostat

5R1).
One Bradleystat (R2).
One D12 Amperite (R3).
One .00025 mfd. fixed condenser

(C2).
Two .001 mfd. fixed by-pass con-

densers (C3, C4).
One double -circuit jack (J1).
One single -circuit jack (J2).
Two 4" vernier dials.
One 7x24" Radion panel.
Orm 7x13" baseboard.
Two 1Y2" diameter hard rubber

bushings.
One battery cable.
Two push-pull battery switches

(S1, S2).
Two silver Eureka dial pointers.
Resistance -coupled amplifier, three

stages, composed of three sockets,
three .006 mfd. fixed condensers and
six fixed resistances as specified in
text.

One terminal block; aerial; 50 ft.
No. 14 insulated leadin wire; ground
clamp, lightning arrestor, storage A
battery, B batteries, phones, speaker,
wire for internal connections, screws,
nuts, hardware.

are "high." The other secondary con-
nection takes care of itself in either case.
The terminal that goes to the grid con-
denser also goes to the remaining uncon-
nected stator of the double condenser Cl.

Mounting the RFT
As for mounting the RFT, I prefer to

have its axis at right angles to that of the
variable ^ondenser, since the danger of
intermingling fields is not quite so great
between the variocoupler and the radio -
frequency transformer as between the
strong electro-static field of the proximate
condenser and the magnetic field of the
RFT, which is safely distant from the
coupler.

Terminal Connections
The terminal block (binding post strip)

may be mounted to the rear of the audio
stages as a unit, or may be divided, sothat the aerial -ground block makes a
separate strip and shortens the leads. The
remaining posts, at right, would be forbattery connections. Use a battery cablein either case. If holes are drilled incabinet, use 14" drill and insert bushings.If the aerial -ground strip is separate from
the other, two holes will have to be drilledat the nearest points on the back of thecabinet to introduce the leads, one holefor the aerial and ground, the other forthe battery cable. Otherwise only onehole is necessary. If B minus and A plusare joined at the batteries, one of the cus-tomary five battery cable leads may beignored.

Fixed Condensers
C3 and C4 are by-pass condensers, C3being highly advisable and C4 optional.The fixed condensers used to keep theFIG. 4, showing how the panel looks when only one jack is employed. (RADIO WORLD Staff

(Concluded on loge 28)

Photo). plate voltage off the succeeding grids in
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BROADCAST
PROGRAMS

(CVateFcngtIts in Ea tern. Central,
blomttain ass Pacific Standard Time sped/ted.)

Friday, March 27
WBAP, Fort Worth, Texas, 476 (C. S. T.)-

12:05 to 12.30 P. M., Ward's "Trail Blazers,"
playing in their studio. (W. E. B.) 4, educational
lecture; weekly book review by Peter Moly-
neaux. 7:30 to 8:30, Hood County Male Quartet
of Granbury, Texas. (C. B. L.) 9:30 to 10:45,
dance program by Fred Cahoon's orchestra. (The
Hired Hand.)

WOS, Jefferson City, Mo., 440.9 (C. S. T.) -
P. M., addresses: "Missouri's Road Program."

by B. II. Piepnwier, state highway engineer; "The
Peculiarities of Handling Stock Hogs in Missouri,"
by Dr. Homer A. Wilson. state veterinarian;
original poems by LeRoy H. Kelsey, secretary
to Governor Sam A. Baker, called the "Edgar A.
Guest of Missouri"; varied musical program by
talent from Ilanaibal, Missouri.

WHO, Des Moines, 526 (C. S. T.)-7:30 P. M.,
Stewart Watson, American baritone, accomp. by
Helen Birmingham; Sara Helen Eaton, violinist;
Grace Haffner, accompanist; Emma Keller May,
soprano; Dorothy Dyer Everett, accompanist;
Williamson Brothers, mandolin, guitar and banjo
artists.

WCAE, Pittsburgh, Pa., 462 (E. S. T.)-12:30
P. M., weather; news. 4:30, Sunshine Girl; mar-
kets. 6:30, dinner concert from \Valiant Penn
hotel. 7:30, Uncle Kaybee. 8, police reports. 8:30,
concert.

WEEL Boston, Mass., 303 (E. S. T.)-12:15
P. M.,Lenten service. 2, society orch. 6:30,
Big rother Club. 7:15. Eliot Daniel, pianist.
7:30, program Whiting Milk Co.; 8, Neapolitan
musicale. 8:30. All Saints choir. 9:30. musicale.

WDAF, Kansas City, Kans., 365.6 (C. S. T.)-
3:30 P. M., Star's radio trio. 5:50, market.
weather, time. 6, School of the Air; Tell.Ale-a-
Story Lady; Trianon Ensemble, Hotel Mythic-
bach. 1l:45, nighthawk frolic, Plantation Play-
ers. Kansis City Club orch.

WLW, Cincinnati, Ohio, 423 (C. S. T.)-10:45,
A. M., weather and business reports. 11:55,
time. 12:15 P. M., Abatis Brunswick arch. 1:30,
quotations.

WPC, Atlantic City, N. J., 299.8 (E. S. T.)-
9 P. M., testimonial banquet to Samuel P.
Leeds; speaker, Hon. George S. Silzer, governor
of New Jersey. 11, Paul Whiteman's dance orch.

WEMC, Berrien Springs, Mich., 280 (E. S. T.)
-9 P. M.,Book talk by Mr. T. E. Unruh.

WWJ etroit, Mich., 352.7 (E. S. T.)-8 A. M.,
exercises. 9:30, tonight's dinner, woman's editor.
9:45, Public Health Service bulletin. 10:25,
weather. 11:55, time. 12:05 P. M., Hotel Statler
orch. 3, Detroit News orch. 3:50, weather. 3:55,
market. 6, concert. 8, Detroit News orch. 9,
Victor Recording orch.

WCN, Chicago, Ill., 370 (C. S. T.)-9:31 A. M.,
time. 9:35, stock and farm quotations. 10, wheat.
10:30, wheat and cable reports. 11, wheat,
weather, dairy reports. 11:30, wheat, grain and
livestock receipts. 11:56, time 12. wheat, board
of trade. 12:10 P. M., board of trade quotations;
bog sales. 12.35, 'lea Room arch. 1, wheat. 1:05,
Tea Room orch. 1:35, readings. 1:40, Drake con-
cert ensemble and Blackstone string quintet. 2:30,
musical recital. 3, miscellaneous entertainment.
5, stock exchange and market. 5:30, Skeezix time
for children. 5:57, time.

WHAS, Louisville, Ky., 399.8 (C. S. T.)-4 to 5
P. M., Louisville Conservatory of Music; police
bulletins; weather; readings; news. 4:55, live-
stock, produce and grain market reports. 5,
time. 7:30 to 9, concert, Southern Baptist
Theological Seminary and Training school; news;
time at 9 o'clock.

WFAA, Dallas, Tex., 475.9 (C. S. T.)-12:30
P. M., Dr. Robert Stewart Hyer; Sunday school
lesson. 4:30, woman's hour. 6:30, Paul Cretien
and his banjo quartet.

WOL Ames, Iowa, 270 (C. S. T.)-9:30 A. M.,
weather. 12:30 P. M. chimes; weather; markets;
dairy production. 9:30. weather.

WGR, Buffalo, N. Y., 319 (E. S. T.)-10:45 A. M.,
home service talk, Betty Crocker. 6.30, Buffalo
Trust hour. 8. "Physical Education of the Child,"
by Carl Burkhardt. 8:15, recital by Minnie
Clemons Stem. 10, Larkin string arch.

WEAR, Cleveland, Ohio, 390 (E. S. T.)-7 P. M.,
Golden Pheasant orch. 8, Tadmor Shrine band;
Mate. Yolanda Suarez, soloist; Tadmar male quar-
tet.

WA/TAO, Chicago, M., 477.8 (C. S. T.)-12:25
P. M., Y. M. C. A. forum. 4, fashion, Jean
Mowat. 4:30, Bush conservatory. 6, organ. 6:30,Hotel LaSalle orch. 8, Wide -Awake club. 8:30,musical geography. 9:15, musical program byRoy Long.

WEAO, Columbus, Ohio, 293.9 (E. S. T.)-9:45
A. M., weather and market, agricultural bulletins.
11, weather and market. 1 P. M., music andmarket.

WJZ, New York, N. Y., 455 (E. S. T.)-10A. M., daily menu; Mrs Julian Heath. 10:20,"Books," Grace Isobel Colbron. 10:30, "Healthand Beauty," Ruth Champenois. 10:40 arts onedecorations. 10:50, Eleanor Gunn's fashion talk.
11, "Job for Daughter." Helen Hoerle. 12:15P. M. music from Brick Church, 1, Hotel Am-bassador Trio. 2:30, American Ora. 4, Dora

Herz, soprano. 4:30, Ilotel Ambassador tea
music. 5:30, agricultural reports; market quo-
tations; news. 7, Friars Frolic. 7:10, Hotel Corn
modore concert. 8, Join-nal review. 11:10, "Alans
Place in Nature," Prof. Chas. L. Bristol. 8:40,
Robert Inmodt, violinist. 10, "Chinest Music,"
liariette Cady. 10:30 Bemis Arts Orch.

WOAW, Omaha, Neb., 526 (C. S. T.)-4 P. M.,
Seed & Nursery Co program. 5:45, new, 6. story

by Doris Claire Secord. 6:30. Aluzzy's Orch
7:15. sports, by Iva,: L. Caddis. 9, l'aion Pacific
Railroad program; West Sisters' Siring Quartet;
Hall Clovis, tenor; I Smith Eldridge. mezzo-
soprano; Al cry Lernmol Munger, soprano; "Yel-
lowstone l'ark," lloward

WJY, New York, N. Y., 455 (E. S. T.)-7:30
P. M. Remington Baud. 8:15, "Work of the N.
Y. Assembly," Julius S. lierg. 0:30, "New Dis.
contents for Old." by Glom Frank. 9:30, Leon
Carson, tenor. in, Alante Carlo Virginians.

WIP. Philadelphia, Pa., 509 (E. S. T.)-7 A. M.,
exercises. Ill, daily menu. Mrs. Anna It. Scott. 1

P. M., Ginilwl Orch. 1:30, weather. 3, "Hints to
Housewives." by Alm. Anon 11. Scott. 3:15,
Blanche llaegele, soprano; Atari. Gordon, so-
prano; Alildred Bruce. mezzo S0111,1110. 4, "Health
of Children." by Dr. Walter S. Cornell. 6,
weather. 6:05. Harvey Alarburger's Vaudeville
tech. 6:45, market reports. 7, Uncle \Yip's bed-
time story.

WLW, CirocinnatL Ohio, 422.3 (C. S. T.)-10:45
A. M., weather, business reports. 11:55. time.
12:15 P. M., Ala. Brunswick Orch. 1:30, ',Mi-ll,s r,1,0 r I < and ouramions.

WGBS, New York, N. Y., 316 (E. S. T.)-10
A. M., Tern,. l.illian Price. Soprano. 16:20.
Patricia Lee, modern marriage. 111:30, Lillian
Price, soprano. 10:40, Ales, Alaybelle A. Bur.
bridge, beauty talk. 10:50, Lillian Price. soprano.
1:30 P. M., scripture reading. 1:35. Jack Wheaton
trek. 3:20, interview with Adele Fletcher by
Terese Nagel .3:10, Ben Ilyams, pianist. 3, in-
terview with Mary Newcomb. 3:30, lien Ilyams.
pianist. 3:40, Dr. Alfred G. Robyn. harmony
and composition lessons. 3:50. lien llyams,
pianist. 6. Uncle Gechee. 6:30, Larry Funk trch.
7, Herman Bernard, "What's Your Radio Prob-
lem?" 7:10. Larry Funk Orch.

WFBH, New York, N. Y., 273 (E. S. T.)-2 P.
M.. Stormy Brook orch. 3, Mrs. Owen Kildare,
Psychology of Personality. 3:30. Pupils of Lena
Coen. 4, Mother Stoner s Air Forlorn. 4:30, J.
Scully's orch. 5:30, Doris Sheldon. contralto.
Cameron Entslie piano. 5:45. Kathrine Conolly,
Irene DeFries, songs. 6. Melody Girls. 6:15. Hotel
Majestic Strong Ensemble. 6:25. Ilealth talk,
6:30, Hotel Majestic String Ensemble. 11:30,
Studio program. 12:30, Cotton Club.

WGY, Schenectady, N. Y., 379.5 (E. S. T.)-2
P. M. -Music; talk. "Health Hints," by Dr. C. W.
Woodall. 6:30. Sunday School Lesson. 7, AlbanyStrand Theatre orch. 7:30. Health talk. 7:40,
Remington Band; Elizabeth AL Daniels, soprano,
soloist. 10:30. Remington Band.

WCCO, Minneapolis, Minn., 417 (C. S. T.)-10:45
A. M. -Betty Crocker. "Cheese." 2 P. M.,
woman's hour. 4, Readers' Club. 5:30, chil-dren's hour. 6, sport talk. 6:15. St. Paul Hotel
arch. 7:30. talk by John G. Ross. 7:45, healthtalk. 8. Bernard Street Choir. 9. "The F. & R.
Family." 10, St. Paul Hotel orch.

WRC, Washington, D. C., 469 (E. S. T.)-1
P. M., fashion, by Eleanor Gunn. 4:10 piano,Eleanor Glynn. 4:20, "Beauty and Personalty,"Elsie Pierce. 4:30 New Willard Ilotel Trio. 6,children's hour, Peggy Albion.

WBZ, New England, 333.3 (E. S. T.)-11:55 A.
M.. time. weather market. 7 P. M., market.7:05, bedtime story.

WEAF, New York, N. Y., 492 (E. S. T.)-11A. M., Pan American trio. 4 P. M., ElizabethArden, beauty talk; Louise Andreas, soprano;children's stories. 6, music from llotel Waldorf-
Astoria; "Sir Hobgoblin Takes a Ride," Blanche
Elizabeth Wade, Jocelyn Clarke, contralto; "The
Happiness Candy Boys:" WEAF light operaquartette; Gladys Gavreau orch.; %Vatter Hae-
(liner. pianist; "Fireside Hour;" Lido -Venice arch.

WQJ, Chicago, IlL, 448 (C. S. T.)-11 A. M.,Fred Alarm's menu. 3 P. M., Josephine Naylor,"Noah's Ark ('arty;" Wynn Ferguson, "Bridge
Lessons:" Mrs. Harry T. Sanger, "Jasper Na-tional Park. 7, Rainbo Garden arch., HenriettaNolan. violinist; Otis Pike fester, soprano; Mary
Thrash House. pianist. 10, Rainbow Skylarks.

.Rogers Boys, West Brothers, steel guitar, Royal
Male Quartette, Zeigler Sisters, Laurette Giles,soprano; Nate Caldwell, monologues. 1 A. M.Hotsy Totsy hour with Ralph Williams, andLittle Skylarks.

WNYC, New York, N. Y., 526 (E. S. T.)-7:30
P. M., police alarms. 7:35, resume of Board of
Estimate meeting. 8, Frank Alansfield, baritone.
8:30, Josef Woblman, pianist. 9, double malequartet; Ifildegarde Schissel, German airs; Max
Mentor, recitations. 10:10, "Vanity Fair," talk by
Professor J. G. Carter Troop. 10:30, police alarms;weather. 10:35, Ash's Canadian arch.

WHN, New York, N. Y., 360 (E. S. T.)-2:13
P. M., Richard B. Gilbert. Ruth Wimp, songs.
2:30, La Rogue arch. 3, Wilenski, pianist. 3:45,Larry Moon, Harold Flavin, piano. 3:55, JaneskoRes, violinist. 4:05, Jack Seiegel, tenor. 4:15,Williams Radio trio. 4:30, Uncle Robert's chatto children. 5, Cole's Nebraskan orch. 6:30. violin,Olcott Vail; Stephen Balogh, pianist. 7, Richman
entertainers, Eddie Elkins arch. 7:30, health talk
by Dr. Landis. 7:35, Club Moritz revue. 8:05,fashions, by Mme. Belle. 8:15, Estelle M. Cohen,songs. 8:50, Music Lovers Ass'n program. 9,"Amateur Photography." 9:10, Ruth Gallen, con-tralto. 9:20, Jimmy Flynn, tenor. 9.30, CrystalPalace arch. 10, White Way entertainers. 10:25,"Storage Batteries," by H. B. Shantz. 10:30,Roseland dance arch. 11:30, Club Alabam arch.
12. Parody Club revue and arch.

WOR, Newark, N. J., 405 (E. S. T.)-6:45 A. M.,
Bernath MacFadden gym class. 2:30 P. M.,
contemporary chorus; "Women's Clubs," by Mrs.

W. II. Osborne. 3:15, Bell trio. 3:30, James
Albert Wales, talk, "Flying Over Europe." 3:45,
Bell trio. 6:15, Hotel Lorraine arch. 6:30, "Mao
in Moon" stories, by Josephine La wrence and F.
11. Al cNeary. 7, Hotel Lorraine oreh.

KHJ, Los Angeles, Cal.., 405.2 (P. T.)-12:30
P. M" ri"Iglp Wi4g1Yri ("ris'Knthf'i"c 11""i"'som. sino. ri o o taussn oypsyTrio, Grace .. r-.orrey,
harpist. 6, Ilickinan's Concert Otch. 6:303, Prof.
\Veber ilerizog, stores of American history;
Richard Headrick, screen juvenile; bedtime story,
Uncle John. 7:30, Gladys DeWitt. the Santa Fe
Trail. 8, Hyatt program. 10, Ilickmait's Dance
Orch,

KYW, Chicago, III., 536 (C. S. T.)-6:30 A. M.,
exercises. 9:30, markets. 11:25, table talk by
Aliss Anna J. Peterson. 6 P. M., news. 6:3a.
children's bedtime story. 7, Jos. Deliabary's
orch. 7:10. Sanders Original Niglitha ks. 7:20,
Joska Dellabary's arch. 9, midoight I CV110. I

A. M., hisolimia Club," Sanders Original Night -
ha wk.. arch.

KDKA, Pittsburgh, Pa., 326 (E. S. T.)-7 A.
M., exercises. 8. exercises. 9:45, markets. 11:55,
time. 12 M., markets, weather. 12:20 P. M.,
Sunday school lesson. 3;30, quotations. 6:15,
Gaylord's orch. 7:15. markets. 7:30, radio
rhyouster. 7:45, interest, by Alexander Dunbar.
8:15, health talk. 8:30, concert. 9:55, time,
wither.

KGW, Portland, Ore., 491.5 (P. S. T.)-11:30
A. M., weather. 12:30 P. M., Rose City trio. 5,
childien's program. 6, concert. 7:15, market,
weather and news, police reports. 8, lecture.
10:30. I loot Owls.

KENF, Shenandoah, Iowa, 266 (C. S. T.)-6:30
P. M., Radio & Electric Cu., Illockton. Iowa. 8:30,
High School and Community nob. Elliott, Ia.

KOB. State College, N. M., 348.0 (S. Mt. T.)-
7:30 P. M., Popo'. Science Course. lesson No.
12, by DI. 1). S. Robbins; "Lincoln rind Maw
aerie. National Forests," by Geo. 11. Cook. horst
Service, U. S. D. A.; old time songs; music by
children.

KOA, Denver, Col.. 323 (Mt. T.)-12:2!1 to 12:50
P. M., Hon. 1, stock reports (2 o'clock quota
tioite); livestock; fruit and vegetable report 'and
weatlter. 3, matinee (or housewives. 6. N. Y.
stock reports; livestock; vegetables: news. 6:40,
Book of Knowledge program. 8, Schmitt Rialto
orch. 8:10, studio concert, piano and violin solos;
soprano and tenor solos; harp solos; a vocal duet
and KOA arch. selections; Laddie Wood, 8 years
old.

KTHS. Hot Springs, 374.8 (E. S. T.)-8:30 P. M.,
Little Rock artiats. 9, Meyer Davis -New
Arlington ensemble. 9:30, Little Rock artists.

KNX, Los Angegles, Cal.,337 (P. S. T.)-11:30
A. M., Estelle Lindsay'', talk. 6:15 P. M., dinner
hour program. 7:30, Eastern Om listing Co.
program. 8. \Vest Coast Theatres. 9, KNX fea-
tures. 11, Cocoanut Grove orch. 12, Wurlitzer
organ concert.

KFOA, Seattle, Wash., 455 (P. T.)-12:30 P. M.
Seattle Chamber of Commerce. 4, Olympic Hotel
Concert arch. 6:45, Sherman, Clay and Co. 8:15,
weather. 8:30, Times program. IC, Eddie Hark-
ness arch.

KPO, San Francisco, 423 (P. S. T.)-7 A. M.,
"Daily Dozen" by Bernard Drury, piano accom-
paniment by Mel Lyons. 10, chat for the house-
wives on "Home Making" by "Prudence Penny"
of the San Francisco Examiner. 10:30, "Ye Towne
Cryer" News bulletins. 10:40, "What is playing
at the Local Theatres." 11:50, market report on
eggs, butter, cheese and poultry. 12 noon, time
signals from the Naval Observatory; reading of
the scripture. 12:45 P. M., talks broadcast from
the Commonwealth Club luncheon at the Palace
Hotel. 1 to 2, Seiger's arch. 4:30 to 5:35, Seiger's
orch. 8 to 10. orch., \Vilt Gurizendarfer, director,

KFAE, Pullman, Wash., 346.6 (P. S. T.)-8
P. M., Founder's Day, (all W. S. C. Alumni will
be listening in), manic by Alen's and \Vomen's
Glee Clubs; string trio, violin, cello and piano.
addreseee by the four men of longest service on
the facultay: ExPresident E. A. Bryan of the
economics department, Vice -President 0. L. Wal-
ler of the college of engineering, Dr. Solon
Shedd of the geology department, and Dr. Sons
B. Nelson of the agricultural extension division.

KFI, Los Angeles, Cal., 467 (P. S. T.)-5 P. M.,
sews. 5:30, news, 6:45, radiotorial period. 7,
Examiner program. 8. pipe organ. 9, Herald pro-
gram. 10, Myra Belle Vickers and her artist
pupils.

CK AC. Montreal. Can., 411 (E. S. T.1-1.45
P. M., Windsor Hotel luncheon trio. 4, weather
and stock reports. 4:30, Po lessens.

Saturday, March 28
VVDAF, Kans. City, Kans.. 365.6 IC. S. T.)-

3:30 P. M., Star's radio orch. 5:50, market,
weather, time. 6, School of the Air. 11:45,
nighthawk frolic.

WBBR, Staten Island, N. Y.. 272 (E. S. T.)---
8 P. M., Dr. Hans Haag, violinist. 8:15, Bible
questions and answers. 8:45. Dr. flans Haan.

WWJ, Detroit, Mich., 352.7 (E. S. T.)-8 A. M.
exercises. 9:30, tonight's dinner." woman's editor.
9:45. Public Health Service bulletin, 10:25,
weather. 11:55, time. 12:05, Hotel Statler arch.
3, Detroit News orch. 3:50, weather. 3:55,markets.

WPG, Atlantic City, N. J. 299.8 (E. S. T.)-
9 P. M., Hotel Txaymore oral. 10, Paul White -
man's Dance orch.

WLW, Cincinnati, Ohio, 423 (C. S. T.)-8 A. M.,
exercises. 10:45. weather and business reports.
11:55, time. 1:30 P. M., market quotations. 3,Marco Melody Boys. 6, concert.

WGY, Schenectady, N. Y., 379.5 (E. S. T.)-8:1.5P. M., United States Afarine band. 9:30, PhilRomano's orch.
WCAE, Pittsburgh, Pa., 462 (E. S. T.)-12:30P. M., news; weather. 2:30, tea-dansant music
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zither solos, Fred Cloy; Elizabeth Van Etten,
mezzo-soprano. 10, Halstead's orch. and soloists.

KFI, Los Angeles, Calif., 467 (P. S. T.)-5 P. M.,
news. 5:30, news. 6:45, radiotorial. 7. Hills Bros.
orch.; Betty Patrick; Hills Bros. quartet. 8, Los
Angeles Examiner program. 9, Paul Reese,
Oriental music. 10, Packard melody girls; Bess
Rodbell and Rhue Gill; Merrill La Fountaine;
The Varsity trio; Howard Coy; The Carbon
Sisters,

KNX, Hollywood, Calif., 337 (P. S. T.)-6:15
P. M., Durant program. 7:30, styles, by Myer
Siegel. 7:45, health by Dr. Robert T. NVilliams.
8, Peerless program. 10, Cocoanut Grove orch.

KPO, San Francisco, Calif., 423 (P. S. T.)-7
A. M., exercises. 10, "I lome Making," by
Prudence Penny. 10:30, local theatres. 10:40,
"Ye Towne Cryer." 11:50, market. 12 M., time;
Scripture. 1 P. M., Fairtnont Hotel orch. 4:30,
Fairmont Hotel orch. 5:30, children's hour. 6:20,
garden hints. 6:30, local theatres. 7. Fairmont
Hotel orch. 8, San Francisco conservatory of
music. 10, Rose Room Bowl orch.

CNRA, Moncton, N. B., 313 (E. S. T.)-7:30
P. M., vocal and instrumental numbers. 8:30,
artists from Bridgewater, N. S.

CNRR, Regina, Sask., 420 (E. S. T.1-8 P. M.,
bedtime tale: Frank Salter, tenor soloist.

Wednesday, April 1
WGN, Chicago, Ill., 370 (C. S. T.) -9:3t A. M.,

time. 9:35, quotations. 10. quotations, Liverpool
cable. II, quotations, weather, market. 11:30,
quotations. 11:56, time. 12 M., quotations. 12:10
P. M., quotations. 12:30. quotations. 12:40,
Drake concert ensemble and Blackstone string
quintet. 1. quotations. 1:25, quotations. 2:30,
Lyon and Healy concert hall. 3, fiction. humor,
verse and topical entertainment. 5, quotations.
5:30, Skeezix time. 5:57, time. 6. organ. Stanley
Seder. 6:30, Drake concert ensemble and Black
stone string quintet. 8. vocal and instrumental
music. to, The Drake Hotel orch.

WEAO. Columbus, Ohio, 293.9 (E. S. T.)-9:45
A. M., weather and market, agricultural bulletins.
11, weather and market. 1 P. M., music and
market.

WHO, Des Moines, Iowa, 526 (C. S. T.)-6:30
P. M., Reese -Hughes arch. 7:30, program of
Grace Clark De Graff; Miss Kathryn Mason,
pianist. 9, Des Moines Theatre symphonic orch.
9:45. Bankers Life radio orch.

WHAS, Louisville, Ky.. 399.8 (C. S. T.)-4 P. M.,
concert from the Louisville conservatory of music;
Alamo Theatre organ; police bulletins; weather;
readings; news. 4:55, market reports. 5, time.
7:30. Tropical Hawaiian sextette; "Billy and Jane"
stories. James Speed. 8:30, concert of the Central
Furniture Co.; time.

WCAE, Pittsburgh, Pa.. 462 (E. S. T.)-12:30
P. M., news; weather. 4:30, market; Uncle Kay -
bee. 6:30. concert from the William Penn Hotel.
7:30. The Sunshine Girl. 7:45, police reports. 8:30.
Schubert male quartet; Schubert instrumental
trio. 10:30. Nixon restaurant orch.

WEE!, Boston, Mass., 303 (E. S. T.)-12:15
P. M.. Lenten service. 3. Avalon orch. 6:30. Big
Brother Club. OldTirner's Night. 7:15. U. S.
Army band. 8, Traveler Shoe orch. 8:30, musi-
cale. 9. Gillette orch.

WOAF. Kansas City. Kans., 365.6 (C. S. T.)-
3:30 P. M., Star's Radio Trio. 5:00. marketgram,
weather, time. 6, School of the Air; piano tuning;
Tell -Me -a -Story Lady: Trianon Ensemble. 8,
Star's Radio orch. 11:45, "Merry Old Chief" Plan-
tation Plovers.

WLW, Cincinnati. Ohio, 423 (C. S. T.)-8 A. M.,
exercises. 10:45, weather. 11:05. time. 12:15 P.
M.. piano, Irene Downing, Marjory Hehestreit.
1:30. business reports. 3, markets. 4, Dining
Benevolent musical service; Lillian Aldrich
Thayer, settlement schools. 6. concert. 6:45.
markets. 10. Edith MacDonald Taube Trio: Coon
Dog orch.; piano, Missouri Kinney; songs. Marion
Early. 11. Milner instrumental trio; Rainbow
string rch.

WFAA, Dallas, Tex.. 475.9 (C. S. T.)-12:30
P. TV1 A'ex Hughes, pianist.

NOB, State College. N. M., 348.6 (S. M. T.)-
7:30 P. M.. international rode conrse.

WVVJ, Detroit, Mich., 352.7 (E. S. T.)-.0 A. M.,
exercises. 9:30, "to -night's dinner." 9:45. public
health service. 10:25, weather. 11:55, time. 12:05
P. M., Hotel Statler orch. 3, Detroit News orch.
3:50. weather. 3:55, market reports. 6, concert.
8. Detroit News orch.; Annie Campbell, Detroit
News poet; Templeton Moore. 10, Jean Gold-
kette's Victor recording. orch.

WFBH. Now York, N. Y.. 273 (E. S. T.)-2
P. M., Eddie Meyers' omit 3, songs. 3:30, Daisy
Synder, soprano. 4, services. Rev. J. A. Weyl.
4:30. Jack Niles, songs. 5. Green's Entertainers.
6, Hotel Maiestic string ensemble. 6:25. health
talk. 6:10. Hotel Majestic string ensemble. 7,
Parody Cl"h. 7:30. studio nrogram. 11:30. Gar-
den ityCNovelty orch. la30 Cotton Club.

WOI, Ames. Iowa. 270 (C. S. T.)-9:30 A. M.,
weather. 12:30 P. M., college chimes; weather;
markets. 9.30, weather.

WBAP. Fort Worth. Tex., 475.9 (C. S. T.)-
12:05 P. M., music. 7:30. Panther Hawaiian trio.
9:30. Johnny Jackson's Texas Hotel arch. Mid-
nirthr. Moores Black and Gold Serenader%

WKAO. Porto Rico, 340.7 (P. R. T.)-8 P. M.,
mtuieinal band of San Juan.

WMAQ, Chicago, Ili., 447.5 (C. S. T.)-1 P. M.,
luncheon of Association of Commerce. 4, child
life stories. 4:30, pupils of McLean school. 6,
organ. 6:30. Miss Georgene Faulkner, the Story
Lady. 8, Northwestern university lecture. 8:25,
piano, by Carolyn Willard. 9. WMAQ players.

WMH, Cincinnati. Ohio, '325.9 (C. S. T.)-
R P. M., soprano, Miss Laverne Sims; Ernest C.
Daulton, accomp.; Walter Heermann instrumental
trio: Carlo Mastranalo. violin; Renato Mantra-
paolo, cello; John Quincy, bass piano; piano, Mrs.

J. P. Broyles; songs, Ranger Five male quartet;
piano, Ernest C. Daulton; baritone, Ralph Wither-

WGR, Buffalo, N. Y., 319 (E. S. T,)-10:45 A. M.,
home service talk by Betty Crocker. 6:30 P. M.,
piano, Gertrude Hutchinson, Lester Erlenbach. 8,
Philharmonic concert.
by; Selma Bowman Witherby, accomp.

KPO, San Francisco, Calif.,423 (P. S. T.)-7
A. M., exercises. 10:30, "Ye owne Cryer." 10:40,
local theatres. 11:50, market. 12 M., time, Scrip-
tures. 1 P. M., Fairmont Hotel orch. 4:30. Fair.
mont Hotel orch. 5:30, children's hour. 7, Seiger's
Fairmont Hotel orch. 7:30, Conn Band Instrument
Co: program. 8, program by Atwater Kent artists.
9. piano, J. Winifred Curry; harmonica, Lee Roy
Shepherd; contralto, Francis Levey; Home Town
Syncopators.

KGO, Oakland, Cal., 361 (P. S. T.)-11:30 A. M.,
concert. 1:30 P. M., stock reports and weather.
3, music. 4, concert Groh. of the Hotel St. Francis.
6:45. stock reports, weather and news.

KFI, Los Angeles, Calif., 467 (P. S. T.)-5 P. M.,
news. 5:30. news. 6:45. radiotorial. 7, Nick Har
ris, detective stories. 7:30, Goodwin, Klinger, Mac-
Kay program. 8, Herald program. 9, Examiner
program. 10. Patrick -Marsh arch.

KNX, Hollywood, Calif., 337 (P. S. T.)-6:15
P. M., dinner hoar program. 7, Ambassador
concert orch. 8, KNX feature program. 10, Holly
woodland dance orch.

KTHS, Hot Springs, Ark., 374.8 (E. S. T.)-8:30
P. M., piano. Phil Wall. 9, Arlington Hotel
orch 10, Charles L. Fischer arch.

KFOA, Seattle, Wash., 454.3 (P. S. T.)-8:30
P. M., Times studio program.

KOA, Denver, Colo., 323 (M. S. T.)-12:20 P. M.,
Rialto organ. 1, quotations; weather. 6, stocks;
news. 8, Rialto theatre orch. 8:10, vocal solos,
KOA orch.; readings; talk on "Success"; violin
solos. 10, Rainbow -lane orch.

KFAE, Pullman, Wash., 348.6 (P. S. T.)-7:30
P. M., Colfax orch.; soprano, Mrs. Wm. Cole;
whistling, Juanita Morley: piano don. Maxine and
Juanita Morley: reading. fide LaFollette; fiddling,
Dr. R. J. Skaife; "Farming," by Brick Burford;
Dr. E. L. Layton. bass; I. L. Osterhout, steel
guitar; reading, Virgil Cannot; Mrs. W. P.
Scarth, lyrics; piano, Earl Rican; resources of
Whitman County. D. Millgard; orch.

PWX, Havana, Cuba, 400 (E. S. T.)-8:30 P. M.,
Municipal hand.

Thursday, April 2
WON. Chicago, Ill., 370 (C. S. T.1-9:31 A. M.,

time. 9:35, quotations. 10, quotations, Liverpool
cable. 11, quotations, weather, market. 11:39.
quotations. 11:56, time. 12 M., quotations. 12:10
P. M., quotations. 12:30, quotations. 12:40,
Drake concert ensemble and Blackstone string
quintet. 1. quotations. 1:25, quotations. 2:30,
Lyon and Healy concert hall. 3, fiction. humor,
verse and topical entertainment. 5, quotations.
5:30, Skeezix time. 5:57. time. 6, organ, Stanley
Seder. 6:30. Drake concert ensemble and Black-
stone string quintet. 8. vocal and instrumental
music. 10, The Drake Hotel orch.

WEAO, Columbus, Ohio. 293.9 (E. S. T.)-9:45
A. M., weather and market, agricultural bulletins.
11, weather and market. 1 P. M., music and
market.

WHO. Des Moines, Iowa. 526 (C. S. T.)-7:30
P. M., Grinnell Women's Glee club. 11, Rubinson
orch.

WBBIL Staten Island, N. Y., 272.6 (E. S. T.)-8
P. M., Mr. Frank Wood, flutist. 8:10, Herald
male quartet. 8:20, Sunday school lesson. 8:40,
Herald male quartet. 8:50, Mr. Frank Wood,
flutist.

WCAE, Pittsburgh, Pa,. 462 (E. S. T.)-12:30
P. M., news; weather. 4:30, market; The Sunshine
Girl. 6:30, concert from the William Penn Hotel.
7:30. Uncle Kaybee. 7:45, police reports. S. Moores
radio review. 9, Atwater Kent radio artists.

WHAS. Louisville, Ky., 399.8 (C. S. T,)-4 P. M.,
concert from the Louisville conservatory: organ;
police bulletins; weather; news. 4:55, market re-
ports. 5. time. 7:30, Louisville conservatory of
music; digest of Sunday school lesson; four -minute
welfare talk; time.

WMAK. Lockport. N. Y., 265.5 (E. S. T.)-12
M'riniol-t, Midnight Serenaders.

WCBD. Zion. III.. 144.6 (C. S. T.)-8 P. M.,
saynnlmne quintet; 7.t'm jamior choir and soloists.

WEAO, Columbus. Ohio. 293.9 (C. S. T.)-8 P. M.,
Tudian ramie, University Women's club.

W01, Ames. Iowa, Z70 (C. S. T.)-9:30 A. M.,
weather. 12:30 P. M., chimes, weather, markets,
Doctor TT E. Bemis, "Horses." 8:15, musical.
9:30. weather.

WLW, Ciocirmati, Ohio, 423 (C. S. T.)-8 A. M.,
exercises 10:45, weather, business reports. 11:55,
12:15 P. M., Mn Phi Epsilon Sorority; Dr. Carl
A. Wilyback, "Health." 1:30 business reports.
3, markets. 4, piano, Adelaide Anfel; French
lessons by Madame Ida Tcimpidis. 6. State
memory contest. 6:45, Secretary Hawkins;
markets. 10. three minute message U. S. Civil
Service Dent. 10:03. Cooper concert arch., male
ouartet; Senator Schulte. "Judge Yeatman's
Court": Doherty Melody Boys; piano, accordian,
Larry Greeter.

WW.I. Detroit, Mich.. 352.7 (E. S. T.)-9 A. M.,
exercises. 9:30, "Tonight's Dinner." 9:45, Public
Health Service. 10:25. weather. 11:55. time.
12:05 P. M., Hotel Statler orch. 3, Detroit News.
3:50, weather. 3:55, markets. 6, concert. 8,
concert.

WCAL. Northfield, Minn., 336.9 (C. S. T.)-9
P. M., Penelle Sogn, pianist; Lillian Stratmoen,
soprano; Luella Thygegson, mezzo-soprano; Signe
Anderson, pianist: Keorge Kildahl, base; WCAL
mixed onartette; WCAL orch.

WOAW. Omaha, Neb., 528 (C. S. T.)-12:30
P. M., horticultural program. 5:45, news. 6,

.child's story hour, by Grace Sorenson. 6:45, Fon-
tenelle orch. 9, anniversary program.

WFAA, Dallas, Texas, 475.9 (C. S. T.)-12:30
P. M., DeWitt McMurray's philosophic disserta-
tion; music. 6:30, Lone Star Five's orch. 8:30,
Chamber of Commerce, Palestine, Tex. 11, Pete
Pate and Bud Morgan, humor and music,

WDAF, Kansas City, Kan., 365.6 (C. S. T.)-
3:30 P. M., Star's radio trio, 5:50, marketgram,
weather, time. 6, School of the Air: book talk
by Louis Meeker; Tell -Me -a -Story Lady; Trianon
Ensemble. 11:45, "Merry Old Chief"; plantation
Players' Kansas City Club orch,

WEEI, Boston, Mass., 303 (E. S. T.)-12:15
P. M., Lenten service. 1, Boston Chamber of
Commerce luncheon. 3:15. Noah's Arkadians.
6:30, Big Brother Club, Dramatic Club. 7:15,
Sager orch. 8, musicale. 9, Atwater -Kent
musicale. 10, Silverton Cord orch.

WBAP, Fort Worth, Tex.; 475.9 (C. S. T,)-
12:05 P. M., music, 7:30, artists of Texas Cline-
tian University. 9:30, Mrs. T. A. Coughlin pro-
gram.

WKAQ, Porto Rico, 340.7 (P. R. T,)-8:30 P. M.,
"La Cafetera" concert.

WMAQ, Chicago, la., 447,5 (C. S. T.)-4 P. M.,
household hour, Mrs. Elizabeth 0, Hiller. 4:30,
Illinois Federation of Women's Clubs. 6, organ.
6:25, Hotel LaSalle orch. 6:50, "Daddy." 8,
garden talk, James II, Burdett, 8:15. Boy Scout
program, 8:50, University of Chicago lecture.
9:15. Ravenswood Methodist Church.

WGR, Buffalo, N. Y., 319 (E. S. T.1-6 P. M.,
Hallpryd string trio. 9, Atwater Kent program.
10, Silvertown Cord orch.

WMH, Cincinnati, Ohio, 325.9 (C. S. T.)-
8 P. M., piano, Clarence R. Reeves. 9, Rainbow
orch,

KTHS, Hot Springs, Ark. 374.8 (E. S. T.)-
12:30 P. M.. concert, markets. weather, 8:30,
Eastman Hotel orch. 9:45, Elliott orch, 12:15,
Phil Baxter orch.

KOA, Denver, Colo.. 323 (M. S. T.)-12:20 P. M.,
Rialto organ. 1, stocks, weather. 3, matinee. 6,
stocks, news.

KFMQ., Fayetteville, Ark., 299.8 (E. S. T.)-
7:30 P. M., "Cedars or Apples?" ff. R. Rosen;
"The Riches in Our Attics," W. B. Hesseltine;
"Wood Using Industries of Arkansas," J. T.
Buchholz.

KPO, San. Francisco, Calif., 423 (P. S. T.)-7
A. M., "Daily Dozen," 10:30, "Ye Towne Cryer."
10:40, local theatres. 11:50, market. 12 M., time;
Scriptures. 1 P. M., Fairmont Hotel orch. 4:30,
Fairmont Hotel orch. 5:30, children's 14,ur. 6:30,
local theatres. 7, Fairmont Hotel ort.h 8. Theo-dore J. Irwin, organist; Charles J. Lamp, tenor,
9, Welsh night. 10, Rose Room Bowl or..h.

KGO, Oakland, Calif., 361 (P. S. T.)-10:40 A. M.,
classroom instruction. 11:30, concert. 1:30 P. M.,
stock reports and weather. 4, arch. of Hotel St.
Francis. 6:45, stock reports; weather; news items,
7:15, golf lesson, Joe Novak, 8, "Srnilin' Thru."
by the EGO Players. 10, Henry Halstead's arch.

KNX, Hollywood, Calif., 337 (P. S. T.)-4 P. M.,
Estelle Lawton Lindsay's travel talk. 6:15, dinner
program. 7:30, business talk, J. R. Douglas. 8,
KNX feature program. 10, Cocoanut Grove orch.

KFI, Los Angeles, Calif. 467 (P. S. T.)-5 P. M.,
news. 5:30. news. 6:45, radiotorial; Bon Ton orch,
7:20, Mr. W. H. Day, The Y. M. C. A. in Mining
Towns. 7:30, popular ballads by Paul Reese. 8,music; Mr. Ray Wood; E. B. Rufner; Irma De-Harty; Jean Sloan Diehl, and The Polar Bear
orch. 9, The Melodious four. 10, Examiner pro-
gram.

Friday. April 3
WGN, Chicago, III., 370 (C. S. T.)-9:31 A. M.,

time. 9:35, quotations. 10, quotations, Liverpoolcable. 11, quotations, weather, market. 11:30,°notations. 11:56, time, 12 M., quotations. 12:10P. M., quotations. 12:30, quotations. 12:40,Drake concert ensemble and Blackstone stringquintet. I. quotations. 1:25, quotations. 2:30,Lyon and Healy concert hall. 3, fiction. humor,verse and topical entertainment. 5, quotations.5:30, Skeezix time. 5:57, time. 6. organ, StanleySeder. 6:30, Drake concert ensemble and Black-
stone string quintet. 8. vocal and instrumentalmusic. 10, The Drake Hotel orch.

WEAO. CeOumbus, Ohio, 293.9 (E. S. T.1-0:45A, M., weather and market, agricultural bulletins.
11, weather and market. 1 P. M., music andmarket.

WHAS, Louisville, Ky., 399.8 (C. S. T.)-4 P. M.,concert from Louisville conservatory; organ; po-lice bulletins; weather; readings; news. 4:55,market. 5, time. 7:30, Wieseman's novelty orch.;news; time.
WCAE, Pittsburgh, Pa., 462 (E. S. T.)-12:30P. M., weather; news. 4:30, Sunshine Girl; mar-ket. 6:30. concert from William Penn Hotel. 7:30,Uncle Kaybee. 7:50, police reports. 8. arch. andminstrel show, assisted by male quartet.
WHO, Des Moines, Iowa. 528 (C. S. T.)-7:30P. M., Mr. Stewart Wason, American baritone;

Miss Helen Birmingham, accompanist; Mr. Arthur
Cohen, violinist; Williamson Brothers, banjo, man-dolin and guitar; Emma Keller May soprano;
Dorothy Dyer Everett, accomnanist.

WOAW, Omaha, Neb., 528 (C. S. T.)-4 P. M.,uatinee program. 5:45, news. 6. story hour. byDoris Claire Secord. 6:30. Harry Brader, violinist,and Frank Straws, pianist. 7:15, sports. Ivan L.Gadrlis. 9, First Christian Church orch.; "TheBurlington Route," Dr. G. E. Condra. 10:30,Robison arch.
WEMC, Bowen Springs, Mich., 784' (E. S. T.)-9 P. M.. ra-ii, choir. 9:20. Mr. Robert HodOns.collist. 9:35, Miss T. Kressin, soprano. 9:45, Mr.H. Ti Taylor, Bible chat,
WDAF, Kansas City, Kans., 365.6 (C. S. T.)-3:30 P. M., Star's radio trio. 5:50, marketgram,
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',other. limo. 6, School of the Air: pima, t.
Tell Me a,Stury Ladle; Mama, Eueeteale,
-Me., JW Chlei," Pleats:lion Pleyers.

WLW, Cluelopeth Ob3S 00 (C. S. TJ-40
A. M.. w tattier, hummed mew ts 11 :45, two

P. M., Mimi* liruntwiek web, 1:30, bun
kVACCit6AL

W01. Aram, I 11711 (C. S. Y.).-013011 A.
weather, 14:30 P. M., chimes,. weather, market*,
Doctor H. & Bemis "Illames' 9:30, weldor..

WW,I, Detroit, Mick, Mal (E. & Y.)-6 & M.
exercises, 931 .1.0011110e DIUMIT." 9445. Niglio
Health Service, 10:43. weather. litiL time. 14:06
P. PA. Haiti Statler melt 3. Deems Mrs* web.
3:50, weather. 3:55, markets 11. concert. 0.
Girls Glee Club) W. al Idielt $lietve Record'

IVE.Eltt. Beams. Mar. VM (L 3. T.) -U,1]
P. M. Loden service. 3, musicale. Cid
Brother Club, liontimed, semPlik119910"- 71
Wm- F. Sharp, pianist. Whiting Milk Co.

Ewa 5. Nt"...4"4", quartet, 11:30,
u r .A. Brerth interviewed by We Mime.

8:%, Wm. F. Sharp, pleerat. 9. chair et Tientem
St. Baptist church. 10, Lewis WM., meanie*,

WFAA. Deltas. Yea.. ALI (C. 3. T.1-11:61
P. h1, Dr. Robert Steerairt flyer. Sunday school
ks.son. 4:31. Vir boor. 6:30, Honey Boys
arch 8:30, Hire. Albert Soak* and mialating
musicians

WCAL. Northfield. Mims. 3:144 (C. 3. 1.3--
9:43 A- M.. College chapel v.:trice,. 6.31.1 P. lit.
book talk. Dr. George W. Spahr,.

WDAE, Kangas City, liame, 5664 (C. 3. TJ-
3:313 P. M. Steel' maim mob- 5:94 marketiress
weather, time. 6, Schaal el the Ail:

Roger W. Bahama: Yell-Mes.Strary Lady":
Manua ensemble. 11:4.5. "Merry Old Clint
Plantation Players; Kuhn'e osch.; J. Canisibeirt
arch-

WCAL, Northbald 334.11 (C. 39,0 A. M., College chapel servithe U Mi
music.

WFAA. DuFas. Teo-. 033 (C, S. Y.9-11.61
P. 14... Cornfield Symphony omit 6, music.
8:30, Forest Avenue band. H. Molitor. Hotel
tech-

WOAW. Omaha, Neb.. KM (C. S. 1.)-12:313
P. 14_. &nth:Idiom! program. 5:0. news 6,
dramatic hour. 4:43, Robison arch. 71.10, w
address. Omaha Chamber al Comromem 9.
Omaha Printing Co. program. It, Nightingale
orelt II:54 Arthur Hays. itegnoiet.

WW.I, Detroit, Mich-. =7 (E. 3. .)-s A. 61..
exercises. 9:30, 'Tonight's Linnet.' 9:43, Pub-
lic Health Service. weather. 11:53. time.
13:05 P. M, Hotel Semler oreh. 3, Detroit Nimes
arch. 3:50, weather. 3:55, markets.

WOE Acadia Utak, UV (C. 3. T.)-6:30 A. M-.
weather. 12:20 P. IC, chimes. weather. markets.
Doctor K. W. Standee. "Pig Diseases." &JD
weather.

WBAP. Fort Worth, Tex, 4769 (C. S, lf,)-12:05 P. M Ward's "Trail Blazers." 4. book re,
view by Peter idol yneaux. HLY Club al
F0.1 Wroth arch. gamete*. 9--10 Negro quartet.

wMAQ, Chicago. 111-, aria (C 3. T.)-17:23P. M, V. H. C. A. forum- 4. fashions. by Jam
Mow -et- 4:30, pupils of Bash coaster-atm:7. Aorgan. 6:30, tuned LaSalle cash. 6:311. FaradsAltar league. 8, Wide -Awake club. 1,41, musical
geography. 9, Christian Endeavor 913,
George Simons, tenor; Mies Lucille Pentecost.
piani9t.

WC.R. Buffalo, N. Y.. 31.9 (E. 3. T.)-10:45 A. 34.
home service talk by Betty Crocker_ 6:30 P. M.Buffalo Trust hour. 8:45. "Cut Flowery." by
Harold B. Brookins. 9. Buffalo Asia Inc the Blind
program. 10 Larkin string inch.

WW1, Cincinnati, Ohim 325.9 (C. S. Y -l-10 P. &I, Hotel Alm, arch 10:30, Ed H. Shod.wer, songs; Angela Desoto; Eugene Peraszo, ec-
cmmpanist; tongs Gay Anderson; Ed. H. Schott
wer. accompanist. II:15. Hotel Alms arch.

WGBS. New York City. MO (E. 3. TJ-6135
P. hi, Herman Bernard, managing editor. RADIO
WORLD, "Radio Hookups." Mr. Bernard is en
the air every Friday at this station at 6:11 P. 14.

KGO. Oakland. Calif, 311 (P. 3. 1.1-11:30A.M.,
concert. 1:30 P. 114, stock reports and weather. 3,music. 4, orch. of Hotel St. Francis. 6:41, staclireports; weather; news.

K:PO, San Francisco. Cern, 423 (P. 3.
M-, "Daily Dozen." 10. "Hoene Making, -

Prudence Penny. 10:30, "Ye Towne Crier." 19 a..local theatre,. 11:50, market. 12 M., time; Serie-turn. 12:45 P. 61.- Commonwealth Club luncheon.
1, Fairmont Hotel oroh. 4:30, Pairmord Hotelarch. 6:30, local theatres. 8, "Cleveland Six"arch.

KFI, Lou Angeles, Calif, en (P. S. T.)-5
news. 530, news. 6:45, radiotoriat 7, Examinerprogram. 8. organ, Dan 35acFarland. 9. Herald
prom -am_ 10. Wilson trio.

KNX, Hollywood, Calif-. 337 (P. 3. Y.5-11:30
A. M., Estelle Lawton Lindsay's talk to women.
6:15 P.M.. dinner program. 7:30. Eastern program_
8. West Crest theatres. 9, KNX feature program.
11. Cocronnt Grove arch.

wrris. Hot Springs, Ark-, 374d S. '1.)-
8:30 P. M.. Fischer arch trio. 9, organ, Lawson
Reid. 19 Jack CYLantem arch.

KOB, State College. N. M-, 14116 (S. M. Y.)-
7:30 P. M.. Popular Science Courm. Dr. It C.
Robbins: "Forest Function, and Farm." by Frank
C. W. Fouler.

KFOA. Seattle. Wash-, 451.3 (P. S. Y.)-8:30
P. M.-. Tones studio program.

ROA, Denver. CaL. 323 (M. S. Y.)-12:70P. M. Rialto organ. 1, gm -nations, weather. 3.
matinee. 6. mocks, newt 6:40, Book of Knowl-
edge program. 8. Rialto theatre arch. 8:10.

oroerent KOA arch.
KFAE- Pullman. Wash.. 30.1 (P. S. T.)-7:34)

P. M., Glenna Garrett, mararm: reading., Erna

JOIN THE A. B. C.
U. C. stands for the American Woad.

.C1. cast Club. Jolts 11 today. it involve,
no duns or payment of any kind, and no
obligations. It wee founded by (testa
Wcume simply to unite the broadcast
Usteners and radio fans In revel in a

common bond en promote their welfare 14.4
=alum requires. Send your um= and
address to A. B. C. Editor, Room Wan -s,
I4443 Broadway, New York City.

Mr. Lyman F. EVIL 0/10 K. lthapeklo, A...
Witeleagles. D. C.

Dore &I. Berth, Boa lo, Korth Cartel* Ohm

Niagara elle. . Y,
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Harold Minn. K. F. to, NI 144111. W44.
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J. H. Tull, fls alb Aso. Two. N.,
C. r. Webb,. Y. 61. Panisaissfa, Vs.

at. L Week.
G. A. Gatow, .131 Venni
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Feed C. Clark. 1/73 041161m, S. [1 ire-arltss N J
F. W. Wade*, 0. Bost lid
Dr, M. L Debi 5. Culdslitio. Chstsenya
E. It kichents, DIG Paso
Abs Sake., 9 Waverly Si.
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Pueblo. Col.
1. L rareet, ream lieu Pen Braga. lt. C.
Or, C. lionnoM, Comely, Cal,

D. Blitleir, Puna. Ill.
J. Llemermatt 566 illek St. Brooklyn. N V.
A. E. Sionterat. 4314 Illonsithie Am, Clews

land, Ohio.
Cast A. Z14. 4(14 name. St. &HIM, Calf, his.
llerroszi Altroxim kin E. 11.11M St. Clemaised

Ohio
Gerard U. Sullivan. TO E. 0th Si., X V. C.
3. T. Street. Goa 143, Tentage. Seek.. Cese4..

jokeiligot, ilkce ilottyeent 314.
SE be .301 Coebeue. flatenos.

oho Wilms, 59 N. 115th SI , X. V C.
eneard &Wei, a. F. 1. Senate, flu

Gam.H. Mack. 9415 W. Balsa Si.. Rohe, M. 0
Mich.

Robert Rice. RI Orerbra4 CI.. think Conte.
E. Steens. P. 0. Ram H. Harzerige anew

Sestina. N. Y. C.
Eatky N. Rothschild. Mg W. 140th Sr.. Sew

York.
oho F. °yen. 1616 X. t 011arial Coors. Mom,.

Rankin. 020 Riveraide Didire. X. V. C
Leroy Andrew.. !MI W. Perk: .Ave.., Clgesga

m.
E. M Carmiagharis 756 Newark , Elomberrh.

Fr, J.
Roland Henke. .11 S.. Perry St. raeiran.peie.

N. Y.
Oliver Savoteky. 3001 Leopold Ave_ Ciesefaid.

Ohio.
6i. Iiaaser, 1541 Wilkor Ars. Mess's Tana.

N. Y.
A. Tics, 1091 X, lame* St. Rome. N. Y.G. 3. Mennaren, F Eagle M.. SpclagS.ld.Hata
C. It, Johanna.: jr Meat.
Louis H. Bryan. 60 3:11cDoogal St.. Feelicoks.
W. I.. Decker, Stony Poirot X, 7
Clifford Smith, &mood Atte
A. B. Colin s. P. 0. Ban UM Chikthilit
Harold Baiter. 11 River St.. 0011 Jnvis, K. V,

11 1' Editor, 11Abter Wand.
14, Broadway, Neer York City.
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Nelson; Horne Yakut trio; Fth4191. 140.91 070811:Main, 1.4116 Gotham "Mt* Time, thee 111
V. Carpenter; "Growing Berries," Al.ASal-
itiaaa; "The Spring Garden." Prat C. L. Vic,
cad.

KEVA. Seattle, Wash.. 4344 (P. S. Y.)--1630
P. M., 7-,

Saturday, April 4
9,GN, Chose,. III., 374 IC 3 T. 1 -) A.

lime. 9:33, goats:nous 10, quotation.. Li-ey.
cable. 11, een.(1....., weather, market. 1 347,

lt:56. time. 17 St. 04,x4sliono. 1:7 50
P. M.. quotations 12:30. quotation*
Drake concert ensemble and Bleeketeem
maintet. 1. etootatione 1:35. quotations 3
Lyon and flea : amend hell 3, faction, teamor.Les

and reeksentertainment 3, gontitkess
5:30. Slreerix time. 5:57, time.. O. organ, Seiniet
Seder. 6:30, Drake concert ensemble and Week
stone string iminiet. 5. ,vocal and instrumental
mask. 10 The Drake Hotel arch.

WEAO. Colo oboe. Oh* 735.9 (E. 3. VA. -a ai
A. M., weather and market, stiviordeural hollertin.
11, weather and market. I P. St. music and
market

WCAE. Pittsburgh, P.. 492 (E.. S.
P. 14_ news: weather. 2:30. mtrsie from the Nixon
restarnant. 6:30, concert Freon Wi)rain Penn Hoed
7:30, Uncle Raybee. 7.0, police retorts. 9
motor tngocs. 8:30, concert by the Freedom, Pa....
mixed quartet.

WOAW, Omaha, Nob., 520 (C. S. T.3 -12:30P. ht.
homicultiveal program. 545, news. dramatic
hear, 6:0, itabieom orett. 7'30, adrinorm, ot the
Omaha Chamber of Commerce 9, Omaha
nroirram, H, Nightingale arch. 11:30, Arthur
Hart. organist.

WBBR. Staten lanced. N. Y.. ma (E. 3.
mr, Malcolm Carr:nest elerinetio

34r Carl Ruh rkeflotei. 9 WU. 44044wr
arneere41lat.. Can Park, reorkeirre
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9,000 Miles!

WIRELESS spans vast seas, linking America
w'th the Kangaroo Continent. Basil Cooke, Aus-
tralian amateur, is pictured listening -in on a
low -loss set to the special programs broadcast

by KDKA-Pittsburgh. (International).

THE correct way of attaching the baseboard
when the panel is to project below the flange of
the cabinet is here depicted. Thus when the
panel is to be fastened to the cabinet front the
baseboard will slide in nicely. (Radio World

Staff Photo).

Cure for Wrecked Nerves

THE LATEST application of medicine to wireless telephonyis a neurasthenia cure by music over the radio, a rehearsalof which before the WOR "mike" stirred considerable interest.Dr. Willard Edward Dentinger, originator of the treatment,directed the artists, who will .assist him in his first broadcast
lecture on the therapeutic value of music, to be given April 1and on the first of the month for the twelve months following.He will demonstrate to listeners -in how to take advantage of theradio concert to alleviate neurasthenia. The assisting artists
are Illuminato Miserendino, violinist, who will play Vice -Presi-

dent Dawes' "Mel
who knows what
as a captive of NI
mezzo-soprano, 'a
during the war a
health in France
(composer of "IN
proper way to lis
clining with the
pointing to the tu

THE MOST "advanced" exhibit set of the amateur operator's convention in New York City. Notethe "step-up"; it speaks aloud for the "ham's" sense of humor. (Foto Topics). THIS is not a parlor duster but a folding
aerial. (Kadel & Herbert)
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it on Air

Bruce Cameron, Canadian pianist.
nerves are, having spent four years
nan prison camps; and Paul Ayers,
led the "musical shell -shock doctor"
ang nerve -wrecked soldiers back to
!,yrd Mock, author and song -writer

My Washington"), illustrates the
music for its therapeutic effect, re -

',I. than the head and with the head
,erwood & Underwood).

Ford Works by Radio

N,\\,''`N

HENRY FORD maintains the largest private radio system in the country.
The picture shows the antenna at the main plant in Dearborn, Michigan.

(United).

A DAY'S WORK is not enough for this Bureau of Standards expert who also
makes wireless telephony the hobby of his leisure hours. He is shown plug-
ging in on a small set by means of which he communicates from room to room

at his home.

2L0

THIS is the new
antenna support of
11-0, London. Greater
power will be used,
DX hounds please

note.

ROXY and his gang, known to every radio enthusiast throughout the land, photographed at the Capitol where they took the city by storm. They played
Performances for charity. From left to right are Newel Chase, Betsy Ayres, Tasha Bunchuk, Douglas Standing, Maria Gambarelli, Caroline Andrews, S. L.

Rothafel (Roxie), William Robyn, Marjorie Harcum, Dr. William Axt, Julia Glass and Mrs. Glass. (Underwood & Underwood.)
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zither solos, Fred Gloy; Elizabeth Van Etten,
mezzo-soprano. 10, Halstead's orch. and soloists.

KFI, Los Angeles, Calif., 467 (P. S. T.)-5 P. M.,
news. 5:30, news. 6:45, radiotorial. 7, Hills Bros.
orch.; Betty Patrick; Hills Bros. quartet. 8, Los
Angeles Examiner program. 9, Paul Reese,
Oriental music. 10, Packard melody girls; Bess
Rudisell and Rhue Gill; Merrill La Fountaine;
The Varsity trio; Howard Coy; The Carlson
Sisters.

KNX, Hollywood, Calif., 337 (P. S. T.)-6:15
P. M., Durant program. 7:30. styles, by Nlyer
Siegel. 7:45, health by Dr. Robert T. Williams.
8, Peerless program. 10, Cocoanut Grove arch.

KPO, San Francisco, Calif., 423 (P. S. T.)-7
A. M., exercises. 10, "Ironic Making," by
Prudence Penny. 10:30, local theatres. 10:40,
"Ye Towne Cryer." 11:50, market. 12 M., time;
Scripture. 1 P. M., Fairmont Hotel °reit. 4.30,
Fairmont Hotel orch. 5:30, children's hour. 6:20,
garden hints. 6:30, local theatres. 7. Fairmont
Hotel orch. 8, San Francisco conservatory of
music. 10, Rose Room Bowl orch,

CNRA, Moncton, N. B., 313 (E. S. T.)-7:30
P. M., vocal and instrumental numbers. 8:30,
artists from Bridgewater, N. S.

CNRR, Regina, Sask., 420 (E. S. 7.1-8 P. M.,
bedtime tale: Frank Salter, tenor solnist.

Wednesday, April 1
WGN, Chicago, Ill., 370 (C. S. T.)-9:31 A. M.

time. 9:35, quotations. 10, quotation". Liverpool
cable. 11, quotations, weather, market. 11:30,
quotations. 11:56, time. 12 M., quotations. 12:10
P. M., quotations. 12:30. quotations. 12:40,
Drake concert ensemble and Blackstone string
quintet. 1. quotations. 1:25, quotations. 2:30,
Lyon and Healy concert hall. 3, fiction, humor,
verse and topical entertainment. 5, quotations.
5:30, Skeezix time. 5:57, time. 6. organ, Stanley
Seder. 6:30, Drake concert ensemble and Black-
stone string quintet. 8, vocal and instrumental
music. 10, The Drake Hotel orch.

WEAO, Columbus, Ohio, 293.9 (E. S. T.)-9:45
A. M., weather and market, agricultural bulletins.
11, weather and market. 1 P. M., music and
market

WHO, Des Moines, Iowa, 526 (C. S. T.)-6;30
P. M., Reese -Hughes orch. 7:30, program of
Grace Clark De Graff; Miss Kathryn Mason,
pianist. 9, Des Moines Theatre symphonic orch.
9:45. Bankers Life radio orch.

WHAS, Louisville, Ky., 399.8 (C. S. T.)-4 P. M.,
concert from the Louisville conservatory of music;
Alamo Theatre organ; police bulletins; weather;
readings; news. 4:55, market reports. 5. time.
7:30. Tropical Hawaiian sextette; "Billy and Jane"
stories. James Speed. 8:30, concert of the Central
Furniture Co.; time.

WCAE, Pittsburgh, Pa.. 462 (E. S. T.)-12:30
P. M., news; weather. 4:30, market; Uncle Kay -
bee. 6:30. concert from the William Penn Hotel.
7:30. The Sunshine Girl. 7:45, police reports. 8:30,
Schubert male quartet; Schubert instrumental
trio. 10:30. Nixon restaurant orch.

WEEI. Boston, Mass., 303 (E. S. T.)-12:15
P. M.. Lenten service. 3. Avalon orch. 6:30. Big
Brother Club. °Wilmer's Night. 7:15. U. S.
Army band. 8, Traveler Shoe orch. 8:30, musi.
cale. 9. Gillette arch.

WOAF. Kansas City. Kans., 365 6 (C. S. T.)-
3:30 P. M., Star's Radio Trio. 5:50. marketgram,
weather, time-. 6, School of the Air; piano tuning;
Tell -Me -a -Story Lady: Trianon Ensemble. 8,
Star's Radio orch. 11:45, "Merry Old Chief" Plan-
tation Players.

WLW, Cincinnati, Ohio, 423 (C. S. T.)-8 A. M.,
exercises. 10:45. weather. 11:55. time. 12:15 P.
M.. piano, Irene Downing, Marjory Hebestreit.
1:30. business reports. 3, markets. 4, Dining
Benevolent musical service; Lillian Aldrich
Thayer, settlement schools. 6. concert. 6:45.
markets. 10, Edith MacDonald Taupe Trio: Coon
Dog orch.; piano. Missouri Kinney; songs, Marion
Early. 11. Milnor instrumental trio; Rainbow
string orch.

WFAA. Dallas. Tex.. 475.9 (C. S. T,)-12:30
P. M.. Alex Hughes. pianist.

KOB. State College. N. M., 348.6 (S. M. T.)-
7:" P. M., international erste cr,er'e.

WWI, Detroit, Mich., 352.7 (E. S. T.)-8 A. M.,
exercises. 9:30, "to -night's dinner." 9:45. public
health service. 10:25, weather. 11:55. time. 12:05
P. M., Hotel Statler orch. 3, Detroit News orch.
3:50. weather. 3:55, market reports. 6, concert.
8. Detroit News orch.; Annie Campbell, Detroit
News poet; Templeton Moore. 10, Jean Gold-
ketre'e Victor recording orch.

WFBH. Now York. N. Y.. 273 (E. S. T.)-2
P. M.. Eddie Meyers' orch. 3, songs. 3:30, Daisy
Synder. soprano. 4. services. Rev. T A. Weyl.
4:30. Jack Niles. songs. 5. Green's Entertainers.
6, Hotel Maiestic string ensemble. 6:25, health
talk. 6:10: Hotel Majestic string ensemble. 7.
Parody Club, 7:30. studio orogram. 1125. Gar-
den City Novelty orch 1,30 Cotton nob.

WOI. Ames. Iowa. 270 (C. S. T.)-9:30 A. M.,
weather. 12:30 P. M., college chimes; weather;
markets. 9.30. weather.

WRAP. Fort Worth. Tex., 475.9 (C. S. T.)-
12-05 P. M., music. 7:30. Panther Hawaiian trio.
9:30. Johnny Jackson's Texas Hotel orch. Mid-
ninbt. Moore's Blnek and Gold Serenaders..

WKAO. Porto Rico, 340.7 (P. R. T.)-8 P. M.,
munieinal band of San Juan.

WMAQ, Chicago. 111., 447.5 (C. S. T.)-1 P. M..
luncheon of Association of Commerce. 4, child
life stories. 4:30, pupils of McLean school. 6,
organ. 6:30. Miss Georgene Faulkner, the Story
Lady. 8, Northwestern university lecture, 8:25,
piano. by Carolyn Willard. 9. WMAQ players.

WMH, Cincinnati. Ohio, 325.9 (C, S. T.)-
8 P. M., soprano, Miss Laverne Sims; Ernest C.
Daulton, accornp.; Walter Heermann instrumental
trio: Carlo Mastranalo, violin; Renato Mastra-
paolo, cello; John Quincy, bass piano; piano, Mrs.

J. P. Broyles; songs, Ranger. Five male quartet;
piano, Ernest C. Daulton; baritone, Ralph Wither-

WGR, Buffalo, N. Y., 319 (E. S. T.)-10:45 A. M.,
home service talk by Betty Crocker. 6:30 P. M.
piano, Gertrude Hutchinson, Lester Erlenbach.
Philharmonic concert.
by; Selma Bowman Witherhy, accomp,

KPO, San Francisco, Calif.' 423 (P. S. T.)-7
A. M., exercises. 10:30, "Ye Towne Cryer." 10:40,
local theatres. 11:50, market. 12 M., time; Scrip-
tures. I P. M., Fairmont Hotel orch. 4:30. Fair-
mont Hotel orch. 5:30, children's hour. 7, Seiger's
Fairmont Hotel orch. 7:30, Conn Band instrument
Co.program. 8, program by Atwater Kent artists.
9. piano, J. Winifred Curry; harmonica, Lee Roy
Shepherd; contralto, Francis Levey; Home Town
Syncopators.

KGO, Oakland, Cal., 361 (P. S. T.)-11:30 A. M.,
concert. 1:30 P. M., stock reports and weather.
3, music. 4, concert ore!, of the Hotel St. Francis,
6:45. stock reports, weather and news.

KFI, Los Angeles, Calif., 467 (P. S. T.)-5 P.M.,
news. 5:30. news. 6:45. rmliotorial. 7, Nick Har-
ris, detective stories. 7:30, Goodwin, Klinger, Mac-
Kay program. 8, Herald program. 9, Examiner
program. 10. PatrickMarsh orch.

KNX, Hollywood, Calif., 337 (P. S. T.)-6:15
P. M., dinner hone program. 7, Ambassador
concert orch. 8, KNX feature program. 10, Holly.
woodland dance orch.

KTHS, Hot Springs, Ark., 374.8 (E. S. T.)-8:30
P. M.. piano. Phil Wall. 9, Arlington Hotel
orch 10, Charles I.. Fischer orch,

KFOA, Seattle, Wash., 454.3 (P. S. T.)-8:30
P. M., Times studio program.

KOA, Denver, Colo., 323 (M. S. T.)-12:20 P. M.,
Rialto organ. 1, quotations; weather, 6, stocks;
news. 8, Rialto theatre orch, 8:10, vocal solos,
KOA orch.; readings; talk on "Success"; violin
solos. 10, Rainbow -Lane orch.

KFAE, Pullman, Wash., 348.6 (P. S. T.)-7:30
P. M., Colfax orch.; soprano. Mrs. Wm. Cole;
whistling, Juanita Morley; piano duo, Maxine and
Juanita Morley: reading. Hele LaFollette; fiddling,
Dr. R. J. Skaife; "Farming," by Brick Burford;
Dr. E. I,. Layton. bass; L. Osterhout. steel
guitar; reading. Virgil Canutt; Mrs. IV. P.
Scarth, lyrics; piano, Earl Blew; resources of
Whitman County, D. Millgard; orch.

PWX, Havana, Cuba, 400 (E. S. T.)-8:30 P. M.,
Municipal 1,...,1.

Thursday, April 2
WGN, Chicago, III., 370 (C. S. T.)-9:31 A. M.,

time. 9:35, quotations. 10, quotations, Liverpool
cable. 11, quotations, weather, market. 11:30,
quotations. 11:56, time. 12 M., quotations. 12:10
P. M., quotations. 12:30, quotations. 12:40,
Drake concert ensemble and Blackstone string
quintet. 1. quotations. 1:25, quotations. 2:30,
Lyon and Healy concert hall. 3, fiction, humor,
verse and topical entertainment. 5, quotations.
5:30, Skeezix time. 5:57, time. 6. organ, Stanley
Seder. 6:30. Drake concert ensemble and Black-
stone string quintet. 8. vocal and instrumental
music. 10, The Drake Hotel orch.

WEAO, Columbus, Ohio, 293.9 (E. S. T.)-9:45
A. M., weather and market, agricultural bulletins.
11, weather and market. 1 P. M., music and
market.

WHO. Des Moines, Iowa. 526 (C. S. T.)-7:30
P. M., Grinnell Women's Glee club. 11, Rubinson
orch.

WBBR. Staten Island, N. Y., 272.6 (E. S. T.)-8
P. M., Mr. Frank Wood, flutist, 8:10, Herald
male quartet. 8:20, Sunday school lesson. 8:40,
Herald male quartet. 8:50, Mr. Frank \Vood,
flutist.

WCAE, Pittsburgh, Pa.. 462 (E. S. T.)-12:30
P. M., news; weather. 4:30, market; The Sunshine
Girl. 6:30, concert from the William Penn Hotel.
7:30. Uncle Kaybee. 7:45. police reports. 8, Moores
radio review. 9, Atwater Kent radio artists.

WHAS. Louisville, Ky.. 399.8 (C. S. T.)-4 P. M.,
concert from the Louisville conservatory; organ;
police bulletins; weather; news. 4:55, market re-
ports. 5. time. 7:30, Louisville conservatory of
music; digest of Sunday school lesson; four -minute
welf,re talk; time.

WMAK. Lockport, N. Y., 265.5 (E. S. 14.)-12
M1.-Inie,t, Midnight Serenaders.

WCBD, Zinn. III.. :144.6 (C. S. T.)-8 P. M.
sxsonbelne quintet; junior choir and soloists.

WEAO, Columbus. Ohio. 293.9 (C. S. T.)-8 P. M.,
inclian mutate. University Women's club.

W01, Ames. Iowa. 270 (C. S. T.)-9:30 A. M.,
weather. 12:30 P. M., chimes, weather, markets,
Doctor H. E. Bemis, "Horses." 8:15, musical.
9:30. weather.

WLW. Cincinnati, Ohio, 423 (C. S. T.)-8 A. M.,
exercises. 10:45, weather, business reports. 11:55,
12:15 P. M., Mu Phi Epsilon Sorority; Dr. Carl
A. Wilzhack, "Health." 1:30. business reports.
3, markets. 4, piano, Adelaide Anfel; French
lessons by Madame Ida Tcimpidis, 6, State
memory contest. 6:45, Secretary Hawkins;
markets. 10, three minute message U. S. Civil
Service Dent. 10:03. Cooper concert orch., male
nuartet; Senator Schultz, "Judge Yeatman's
Court": Doherty Melody Boys; piano, accordian,
Larry Greeter.

WWJ, Detroit, Mich.. 352.7' (E. S. T.)-11 A. M.,
exercises. 9:30, "Tonight's Dinner." 9:45, Public
Health Service. 10:25. weather. 11:55. time.
12.05 P. M.. Hotel Statler arch. 3, Detroit News.
3:50, weather. 3:55, markets. 6, concert. 8,
concert.

WCAL. Northfield, Minn., 336.9 (C. S. T.)-9
P. M., Penelle Sign, pianist; Lillian Stratmoen,
soprano: Luella Thygegson, mezzo-soPrano; Signe
Anderson, pianist: Keorge Kildahl, base; WCAL
mixed oitartette; WCAL orch.

WOAW. Omaha, Neb., 526 (C. S. T.)-12:30
P. M., horticultural program. 5:45, news. 6,

child's story hour, by Grace Sorenson. 6:45, Fon-
tenelle orch. 9, anniversary program.

WFAA, Dallas, Texas, 475.9 (C. S. T.)-12:30
P. M., DeWitt Alchlurray's philosophic disserta-
tion; music. 6:30, Lone Star Five's orch. 8:30,
Chamber of Commerce, Palestine, Tex. 11, Pete
Pate and 13ud Morgan, humor and music.

WDAF, Kansas City, Kan., 365.6 (C. S. T.)-
3:30 P. M., Star's radio trio. 5:50, marketgram,
weather, time. 6, School of the Air: book talk
by Louis Slecker; TellMe-a-Story Lady; Trianon
Ensemble. 11:45, "Merry Old Chief"; plantation
Players; Kansas City Club orch,

WEEI, Boston, Mass., 303 (E. S. T.)-12:15
P. M., Lenten service. 1, Boston Chamber of
Commerce luncheon. 3:15, Noah's Arkadians.
6:30, Big Brother Club, Dramatic Club. 7:15,
Sager orch. 8, musicale. 9, Atwater -Kent
musicale. 10, Silverton Cord, orch.

WBAP, Fort Worth, Tex.,[475.9 (C. S. T.)-
12:05 P. M., music. 7:30, artists of Texas Chris-
tian University. 9:30, Mrs. T. A. Coughlin pro-
gram.

WKAQ, Porto Rico, 340.7 (P. R. T.)-8:30 P. M.,
"La Cafetera" concert,

WMAQ, Chicago, ilL, 447.5 (C. S. T.)-4 P. M.,
household hour, Mrs. Elizabeth 0. Hiller. 4:30,
Illinois Federation of Women's Clubs. 6, organ.
6:25, Hotel LaSalle orch. 6:50, "Daddy." 8,
garden talk, James II. Burdett. 8:15. Boy Scout
program. 8:50, University of Chicago lecture.
9:15. Ravenswood Methodist Church.

WGR, Buffalo, N. Y., 319 (E. S. T.)-6 P. M.,
Hallpryd string trio. 9, Atwater Kent program.
10, Silvertown Cord orch.

WMH, Cincinnati, Ohio, 325.9 (C. S. T.)-8 P. M., piano, Clarence R. Reeves. 9, Rainbow
orch.
KTHS, Hot Springs, Ark., 374.8 (E. S. T.)-

12:30 P. M., concert_ markets, weather, 8:30,Eastman Hotel orch. ,9:45, Elliott orch. 12;15,Phil Baxter orch.
KOA, Denver, Colo., 323 (M. S. T.)-12:20 P. M.

Rialto organ. 1, stocks, weather, 3, matinee. 6,storks, news.
KFMQ., Fayetteville, Ark., 299.8 (E. S. T.)-

7:30 P. M., "Cedars or Apples?" H. R. Rosen;
"The Riches in Our Attics," W. B. Hesseltine;
"Wood Using Industries of Arkansas," J. T.Buchholz.

KPO, San Francisco, Calif., 423 (P. S. T.)-7A. M. "Daily Dozen." 10;30, "Ye Towne Cryer."
10:40, local theatres. 11:50, market. 12 M., time;
Scriptures. 1 P. M., Fairmont Hotel orch. 4:30,Fairmont Hotel orch. 5:30, children's hour. 6:30,local theatres. 7, Fairmont Hotel omit 8. Theo-dore J. Irwin, organist; Charles J. Lamp, tenor.
9, Welsh night. 10, Rose Room Bowl orch.

KGO, Oakland, Calif., 361 (P. S. T.)-10:40 A. M.,
classroom instruction. 11:30, concert. 1:30 P. M.,stock reports and weather. 4, orch. of Hotel St.Francis. 6:45, stock reports; weather; news items.
7:15, golf lesson, Joe Novak. 8, "Smilin' Thru."by the KGO Players. 10, Henry Halstead's orch.

KNX, Hollywood, Calif., 337 (P. S. T.)-4 P. M.,
Estelle Lawton Lindsay's travel talk. 6:15, dinnerprogram. 7:30, business talk, J. R. Douglas. 8,KNX feature program. 10, Cocoanut Grove orch.

KFI, Los Angeles, Calif. 467 (P. S. T.)-5 P. M.,
news. 5:30, news. 6:45. radiotorial; Bon Ton orch,
7:20, Mr. W. H. Day, The Y. M. C. A. in Mining
Towns. 7:30. popular ballads by Paul Reese. 8,music; Mr. Ray Wood; E. B. Ruiner; Trma De -Harty; Jean Sloan Diehl, and The Polar Bearorch. 9, The Melodious four. 10, Examiner pro-gram.

Friday., April 3
WWI, Chicago, III., 370 (C. S. T.)-9:31 A. M.,time. 9:35, quotations. 10, quotations, Liverpoolcable. 11, quotations, weather, market, 11:30,cmotations. 11:56, time. 12 M., quotations. 12:10P. M., quotations. 12:30, quotations. 12:40,Drake concert ensemble and Blackstone stringquintet. 1. quotations. 1:25, quotations. 2:30,Lyon and Heal, concert hall. 3, fiction, humor,verse and topical entertainment, 5, quotations.5:30, Skeezix time. 5:57, time. 6. organ. StanleySeder. 6:30, Drake concert ensemble and Black-stone string quintet. 8. vocal and instrumentalmusic. 10, The Drake Hotel orch.
WEAO. Columbus, Ohio, 293.9 (E. S. T.1-9:45

A. M., weather and market, agricultural bulletins.
11, weather and market. 1 P. M., music andmarket.

WHAS. Louisville, Ky., 399.8 (C. S. T.)-4 P. M,concert from Louisville conservatory; organ; po-lice bulletins; weather; readings; news. 4:55,market. 5, time. 7:30, Wieseman's novelty orch.;news; time.
WCAE, Pittsburgh, Pa.. 462 (E. S. T.)-12:30P. M., weather; news. 4:30, Sunshine Girl; mar-ket. 6:30, concert from William Penn Hotel, 7:30,Uncle Kaybee. 7:50, police reports. 8, orch. andminstrel show. assisted by male quartet.
W110,, Be, Moines, Tows, 528 (C. S. T.)-7:30P. M.. Mr. Stewart Wason, American baritone;Miss Helen Birmingham, accompanist; Mr. ArthurCohen, violinist; Williamson Brothers, banjo. man-dolin and guitar; Emma Keller May soprano;Dorothy Dyer Everett, accompanist.
WOAW, Omaha, Neb., 526 (C. S. T.)-4 P. Mnmatinee program. 5:45. news. 6. story hour. byDoris Claire Second. 6:30. Harry Braden, violinist,and Frank Strawn, pianist. 7:15, snorts. Ivan L.Ceaddis. 9, First Christian Church orch.; "TheBurlington Route," Dr. G. E. Condra. 10:30,Robison orch.
WEMC, Rereert Springs. Mich., 786 (E. S. T.)-9 P. M.. ro 4;^ choir. 9:20. Mr. Robert Hudgins,cellist. 9:35, Miss T. Kressin, soprano. 9:45, Mr.H. R. Taylor, Bible chat.
WDAF, Kansas City, Kans., 365.6 (C. S. T.)-3:30 P. M., Star's radio trio. 5:50, marketgram,
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weather, time. 6, School of the Air: piano tuning;
Tell -Me -a -Story Ladk; Trianon Ensemble. 11:45,
"Merry Old Chief," Plantation Players.

WLW, Cincinnati, Ohio, 423 (C. S. T.)-10:45
A. M., weather, business reports. 11:45, time.
12:15 P. M., Ahaus Brunswick orch. 1:30, busi-
ness reports, quotations.

W01, Ames, Iowa, 279 (C. S. T..)-9:30$ A. M.,
weather. 12:30 P. M., chimes, weather, markets,
Doctor H. E. Bemis, "Horses.' 9:30, weather.

WWJ, Detroit, Mich., 352.7 (E. S. T.)-8 A. M.,
exercises. 9:30, "Tonight's Dinner." 9:45, Public
Health Service. 10:25, weather. 11:55, time. 12:05
P. M., Hotel Statler orch. 3, Detroit News orch.
3:50, weather. 3:55, markets. 6 concert. 8,
Girls Glee Club; W. of Mich. 9, Victor Record-
ing orch.

WEEI, Boston, Mass., 303 (E. S. T.)-13:151
P. M., Lenten service. 2, musicale. 6:30, Big
Brother Club, Hammond, symphonators. 7:15,
Wm. F. Sharp, pianist. 7:30, Whiting Milk Co.
program. 8, Neapolitan Male quartet. 8:30,
Luther A. Breck interviewed by Hap Myers.
8:50, Wm. F. Sharp, pianist. 9, choir of Trenton
St. Baptist church. 10, Lewis Weir, organist.

WFAA, Dallas, Tex., 475.9 (C. S. T.)-12:30
P. M., Dr. Robert Stewart Hyer, Sunday school
lesson. 4:30, woman's hour. 6:30, Honey Boys
orch. 8:30, Mrs. Albert Seales and assisting
musicians.

WCAL, Northfield, Minn., 336.9 (C. S. T.)-
9:45 A. M., College chapel services. 8:30 P. M.,
book talk, Dr. George W. Spohn.

WDAF, Kansas City, Kans., 365.6 (C. S. T.)-
3:30 P. M., Star's radio orch. 5:50, marketgram,
weather, time. 6, School of the Air: piano tuning -
in; Roger W. Babson; Tell -Me -a -Story Lady;
Trianon ensemble. 11:45, "Merry Old Chief,"
Plantation Players; Kuhn's arch.; J. Campbell's
orch.

WCAL, Northfield, Minn., 336.9 (C. S. T.)-
9:45 A. M., College chapel services. 12 M.,
music. tillWFAA, Dares, Tex., 475.9 (C. S. T.)-12:30
P. M., Cornfield Symphony orch. 6, music.
8:30, Forest Avenue band. 11, Adolphus Hotel
orch.

WOAW, Omaha, Neb., 526 (C. S. T.)-12:30
P. M., horticulaural program. 5:45, news. 6,
dramatic hour. 6:45, Robison orch. 7:30, weekly
address, Omaha Chamber of Commerce. 9,
Omaha Printing Co. program. 11, Nightingale
orch. 11:30, Arthur Hays, organist.

WWJ, Detroit, Mich., 352.7 (E. S. T.)-8 A. M.,
exercises. 9:30, "Tonight's Dinner." 9:45, Pub.
tic Health Service. 10:25, weather. 11:55, time.
12:05 P. M., Hotel Stotler orch. 3, Detroit News
orch. 3:50, weather. 3:55, markets.

W01, Ames, Iowa, 270 (C. S. T.)-9:30 A. M.,
weather. 12:30 P. M., chimes, weather, markets,
Doctor K. W. Stouder, "Pig Diseases." 9:30,
weather.

WBAP, Fort Worth, Tex., 475.9 (C. S. T.)-
12:05 P. M., Ward's "Trail Blazers." 4, book re-
view by Peter Molyneaux. 7:30, Hi -Y Club of
Fort Worth orch, quartet. 9:30, Negro quartet.

WMAQ, Chicago, Ill., 447.5 (C. S. T.)-12:25
P. M., Y. M. C. A. forum. 4, fashions, by Jean
Mowat. 4:30, pupils of Bush conservatory. 6,
organ. 6:30, Hotel LaSalle arch. 6:50, Family
Altar league. 8, Wide -Awake club. 8:30, musical
geography. 9, Christian Endeavor topics. 9:15,
George Simons, tenor; Miss Lucille Pentecost,
pianist.

WGR, Buffalo, N. Y., 319 (E. S. T.)-10:45 A. M.,
home service talk by Betty Crocker. 6:30 P. M.,
Buffalo Trust hour. 8:45, "Cut Flowers," byHarold B. Brookins. 9, Buffalo AssIn for the Blind
program. 10, Larkin string orch.

WMH, Cincinnati, Ohio, 325.9 (C. S. T.)-10 P. M., Hotel Alms orch. 10:30, Ed. H. Shoel-
wer, songs; Angela Devoto Eugene Perazzo, ac-
companist; songs, Gay Anderson; Ed. H. Schoel-
wer, accompanist. 11:15, Hotel Alms orch.

WGBS, New York City, 376 (E. S. T.)-6:35
P. M., Herman Bernard, managing editor, RADIO
WORLD, "Radio Hookups." Mr. Bernard is on
the air every Friday at this station at 6:35 P. M.

KGO, Oakland, Calif., 361 (P. S. T.)-11:30 A. M.,
concert. 1:30 P. M., stock reports and weather. 3,music. 4, orch. of Hotel St. Francis. 6:45, stock
reports; weather; news.

KPO, San Francisco, Calif-, 423 (P. S. T.J-7
A. M., "Daily Dozen." 10, "Home Making," by
Prudence Penny. 10:30, "Ye Towne Cryer." 10:40,local theatres. 11:50, market. 12 M., time; Scrip.
tures. 12:45 P. M., Commonwealth Club luncheon.
1, Fairmont Hotel arch. 4:30, Fairmont Hotelarch. 6:30, local theatres. 8, "Cleveland Six"arch.

KFI, Los Angeles, Calif., 467 (P. S. T.)-5 P.M.,
news. 530, news. 6:45, radiotorial. 7, Examiner
program. 8. organ, Dan MacFarland. 9, Herald
program. 10. Wilson trio.

KNX, Hollywood, Calif., 337 (P. S. T.)-11:30
A. M., Estelle Lawton Lindsay's talk to women.
6:15 P. M.. dinner program. 7:30, Eastern program.
8, West Coast theatres. 9, KNX feature program.
11. Cocoanut Grove orch.

KTFIS. Hot Springs, Ark-, 374.9 (E. S. T.)-8:30 P. M., Fischer arch trio. 9, organ, Lawson
Reid. 10. Jack O'Lantern arch.

KOB, State College, N. M., 348.6 (S. M. T.)-
7:30 P. M.. Popular Science Course, Dr. D. S.
Robbins: "Forest Functions and Farm," by Frank
C. W. Pooler.

KFOA. Seattle, Wash., 454.3 (P. S. T.)-8:30
P. M.. Times studio program.

KOA, Denver, Col.. 323 (M. S. T.)-12:20
P. M., Rialto organ. 1, quotations, weather. 3,
matinee. 6, stocks, news. 6:40, Book of Knowl-
edge program, 8. Rialto theatre arch. 8:10,
stnd:o nrovram, KOA arch.

KFAE. Pullman. Wash., 348.6 (P. S. T.)-7:30
P. M., Glenna Garrett, soprano; readings, Erna

JOIN THE A. Be C.
AB. C. stands for the American Broad -
 cast Club. Join it today. It involves

no duets or payment of any kind, and no
obligations. It was founded by RADIO
WORLD simply to unite the broadcast
listeners and radio fans in general in a
common bond to promote their welfare as
occasion requires. Send your name and
address to A. B. C. Editor, RADIO WORLD,
1493 Broadway, New York City.

Mr. Lyman F. Hill, 4125 N. Hampshire Ave.,
Washington, D. C.

Dave M. Beck, Box 54. North Cxcello, Ohio.
C. V. Slack, Box 52, Bridge Station P. 0

Niagara Falls, N. Y.
John E. Lynch, 7009 Ridge Blvd., Brooklyn,

N. Y.
Harold Keller, R. F. D. No. I, Lyndon, Wash.
E. S. Fletcher, 1103 N. 21 St., Richmond, Va.
J. H, Tully, 513 5th Ave., Troy, N. Y.
C. T. Welsh, Y. M. C. A., Portsmouth, Va.
Dr. G. A. Sproul, Springhill, N. J.
M. F. Le Weck, 2076 8th Ave., N. Y. City.
G. A. Borrow, 406 Fourth St., Jackson, Mich.
M. Santonocito, 15 Globe Ave., Jamaica, N. Y.
Fred G. Clark, 1275 Octagon, S. E.. Camden, N.J.
F. W. Winter, P. 0. Box 383, West, Tex.
Dr. M. L. Baker, Christopher, Ill.
N. S. Goldstein, Christopher, Ill.
E. H. Richards, 2010 Fern Ct., Cleveland, Ohio.
Abe Suker, 8 Waverly St., Springfield Mass.
R. J. McCutcheon, care Col. Fuelt Iron Co.,

Pueblo, Col.
L. L. Turner, Photo Hut, Fort Bragg, N. C.
Dr. C. Hounold, Greely, Col.
Merle D. Blaiser, Payson, Ill.
J. Bestertnan, 565 50th St., Brooklyn, N. Y.
A. E. Sommer, 4514 Brooklyn Ave., Cleve

land, Ohio.
Carl A. Zang, 4116 Holmes St., Kansas City, Mo.
Herman Altams, 3471 E. 121st St., Cleveland,

Ohio.
Gerard D. Sullivan, 209 E. 69th St., N. Y. C.
S. T. Street, Box 145, Tusdale, Sask., Canada.
C. S. Gilbert, Box 3, Hollywood, Fla.
John E. Berberich, 3702 Calhoun, Houston, Tex.
John Wilson, 63 E. 115th St., N. Y. C.
Howard Bailey, R. F. 1, Senath, Mo.
Geo. H. Mack, 1408 W. Balto St., Balto, H. D.
Robert Rice, 72 Cleveland Ct., Battle Creek,

Mich.
E. Norbert, P. 0. Box 21, Hamilton Grange

Station, N. Y. C.
Estley N. Rothschild, 638 W. 160th St., New

York.
John F. Oyson, 1636 N. E. Miami Court, Miami,

Fla.
D. E. Rankin, 820 Riverside Drive, N. Y. C.
Leroy Andrews, 1851 W. Park .Ave., Chicago,

Bl.
E. M. Cunningham, 758 Newark Ave., Elizabeth,

N. J.
Roland Henke, 30 S. Perry St., Poughkeepsie,

N. Y.
Oliver Savotsky, 3804 Leopold Ave., Cleveland,

Ohio.
Hunter, 1541 Willow Ave., Niagara Falls,

N. Y.
A. Ties, 1003 N. James St., Rome, N. Y.
Geo. J. Bensinger, 37 Eagle St., Springfield,

Mass.
C. M. Johnson, Jr., Whitehall, Mont.
Louis H. Bryan, 642 McDougal St., Fostoria, 0.
W. L. Decker, Stony Point, N. J.
Clifford Smith, Barons, Alta.
A. B. Callum, P. 0. Box 183, Oakdale, La.
Harold Bauer, 8 River St., Port Jervis, N. Y.

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

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

Harold K. Olaber, Lakewood, N. Y.
Robt. Henry, 519 Conuttercuil St., Emporia,

Kans.
John IL Scdgwick, Fort Amador, Canal Loos.
1. 1'. Agdelott, Rosiclare
Carl S. Martin, 838 W. Sublette St., Pocatello,

Idaho.
B. C. Loeffler, 1000 Woodland Ave., Oakland,

Va.
Burdette 11. Hansen, Merino, Col.
Dr. Carlos Framit V. Font, Taguasio, Provincla

De Sant.: Clara,
Dr. If. E. Wright. 3-4 Hewitt Bldg., Everett,

Washington.
Eugene C. Lang, "N. C." Telegraph Office,

Penn. Station, N. Y. C.
J. 11). McCall, 512 W. Pine Si., Florence, S. C.
Frank Boehmer, 143 E. 5th St., Chillicothe, 0.
George A. Heroux, Nursery Ave., Woonsocket,

R. 1.
John Warren Cox, 1309 Edwards Ave., Bronx,

N. Y.
Jack F. Walsh, 54 Graham Ave!, Yonkers, N.Y,
Kenneth Weimer, 704 Jefferson Ave., Jermyo,

Pa.
James Carlin, 38 Mott St., Newark, N. J.
Chas. H. Lefgott, 212 Drexel Ave., Detroit,

Mich.
Wm. Barton, 306 Caster Ave., Vandergrift, Pa.
F. C. Elliott, Box 536, Goderich, Ont., Canada.
W. L. Druzy, Vendome Hotel, Minneapolis,

Minn.
Wm. Heinke, 1356 Ave. A, N. Y. C.
A. I. Schuler. 62.3 North 12th St., Reading, Pa.
Roy Kline, 732 Locust St., Reading, Pa.
Norman Reinhard, 548 Arnett Bvd., Rochester,

N. Y.
E. L Caswell, No. 127 Chelan Co., Chelan,

Wash.
J. Storms, 14 Mary St., Lawrenceburg, Ind.
Harry P. Snyder, 313 Front St., Lawrenceburg,

Ind.
Fred C. Clark, 1275 Octagon St., Camden, N. J.
E. C. Julian, Julian Rubber Co., Elwood, Ind.
R. D. Haegerman, 4648 Metorlane, Phila., Pa.
C. C. Cable. 109 Columbus, Kent, Ohio.

N.
W. 5, Bryant, 8 Pomander Walk C, Rochester,

N. Y.
H. A. Keys, Commercial Union Assurance Co.,

Kinder, La.
W. B. Overstreet, 86-4 St., San Francisco.

Cal.
E. L. Caswell, Box 127 Chilean, Wash.
C. F. Krisel, 413 3rd St., N. W. Wash., D. C.
Anans Flynn, 11651 Nagel Ave., Detroit, Mich.
Albert W. Tieren, 108 Bayview Ave., Jersey

City, N. J.
Victor Salver, 429 W. Thornton, Akron, Ohio.
La Vergne De Meeker, 421 W. Elm St., E

Rochester N. Y.
Frank Siegel, 136 Charlton St., Newark, N. J.
Jas. I. Prentiss, 309 W. St., Pittsfield, Masa.
Clarence Burnett, R. F. D. 4, Box 165, Jack-

sonville, Fla.
El. Elliott, 1517 3rd Ave., Beaver Falls, Pa.

Nelson; Home Talent trio; piano, Helen Glans;
violin, Lola Graham; "Auto Tires." Dean H.
V. Carpenter; "Growing Berries," M. D. Arm-
strong; "The Spring Garden," Prof. C. L. Vin-
cent.

KFOA, Seattle, Wash., 454.3 (P. S. T.)-8:30
P. M., Tithes dance music.

Saturday, April 4
WGN, Chicago, Ill., 370 (C. S. T.)-9:31 A. M.,

time, 9:35, quotations. 10, quotations, Liverpool
cable. 11, quotations, weather, market. 11:30,
quotations. 11:56, time. 12 M., quotations. 12:10
P. M., quotations. 12:30, quotations. 12:40,
Drake concert ensemble and Blackstone string
quintet. 1. quotations. 1:25, quotations. 2:30,
Lyon and Healy concert hall. 3, fiction, humor,
verse and topical entertainment. 5, quotations.
5:30, Skeezix time. 5:57, time. 6, organ, Stanley
Seder. 6:30, Drake concert ensemble and Black-
stone string quintet. 8. vocal and instrumental
music. 10, The Drake Hotel orch.

WEAO, Columbus, Ohio, 293.9 (E. S. T.)-9:45
A. M., weather and market, agricultural bulletins.
11, weather and market. I P. M., music and
market.

WCAE, Pittsburgh, Pa. 462 (E. S. T.)-12:30
P. M., news; weather. 2:30, music from the Nixon
restaurant. 6:30, concert from William Penn Hotel.
7:30, Uncle Kaybee. 7:45, police reports. 8.
motor topics. 8:30, concert by the Freedom, Pa.,
mixed quartet.

WOAW, Omaha, Neb., 526 (C. S. T.) -12:30P. M.,
horticultural program. 5:45, news. 6, dramatic
hour. 6:45, Robison arch. 7:30, address, of the
Omaha Chamber of Commerce. 9, Omaha Co.
Program. 11. Nightingale arch. 11:30, Arthur
Hays. organist.

WBBR, Staten Island. N. Y., 272.6 (E. S. T.)-
8 P. M., Mr. Malcolm Cartnent, clarinetist. 8:10.

Mr. Carl Park, violinist. 8:15, Bible questions and
answers. 8:40, Mr. Carl Park, violinist. 8:50,
Mr. Malcolm Carment, clarinetist.

WHAS, Louisville, Ky., 399.8 (C. S. T.)-4 P. M.,
concert from Louisville conservatory; tenor, Paul
G. Clemmons; police bulletins; weather; news.
4:55, market. 5, time. 7:30, Arthur Findling.
baritone; news; time.

WBAP. Fort Worth, Tea., 475.9 (C. S. T.)-
1 P. M.. financial reviews, business report. 7
Sunday School lesson review.

WMAQ, Chicago, III., 447.5 (C. S. T.)-6 P. M.,
New Trier high school program. 8, Russell Pratt,
Fred Daw. 8:30, "Nova Scotia," by Clarence
Hough. 9. Balaban & Katz theatre revue.

WOR, Buffalo, N. Y., 319 (E. S. T.)-6 P. M.,
Hallpryd string trio.
KNX, Los Angeles, Calif., 337 (P. S. T.)-6:15
P. M., dinner hour program. 7:30. organ. 8, El
Encanto program. 9, features. 10, Cocoanut Grove
orch. 11, Hollywood Nile.

KFI, Los Angeles. Calif., 457 (P. S. T.)-5 P. M.,
news. 5:30, news. 6:45, radiotorial. 7. Lake Arrow-
head arch. 7:45, book chat. 8, Examiner program.
9. Dorothy Francis, soprano. 10, The Packard
radio dub.

KGO, Oakland. Calif., 363 (P. S. T.)-11:30 A. M.,
concert. 12:30 P. M., stock reports and weather.
4. och. of Hotel St. Francis. 8, Emilie Lancet,
mezzo-soprano; Audrey Beer Sorel. pianist; Sam
Rodetsky and Joseph George Jacobsen, pianists;
San Francisco trio; piano, Eva Garcia and Joyce
Holloway Barthelson; Albert Gillette. baritone.
It. Halstead's arch.

KPO, San Francisco, Calif., 423 (P. S. T.)-7
A. M.. "Daily Dozen." 10:30, "Ye Town Cryer."
10-40. local theatre. 11:50, market. 12 M., time.

1 P. M., Fairmont Hotel. 2:30. matinee program.
3:30. Rose Room Bowl arch. 6:20 garden hints.
6:30, local theatres. 8, Weidner's dance arch.
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9,000 Miles!

WIRELESS spans vast seas, linking America
with the Kangaroo Continent. Basil Cooke, Aus-
tralian amateur, is pictured listening -in on a
kw -loss set to the special programs broadcast

by KDKA-Pittsburgh. (International).

THE correct way of attaching the baseboard
when the panel is to project below the flange of
the cabinet is here depicted. Thus when the
panel is to be fastened to the cabinet front the
baseboard will slide in nicely. (Radio World

Staff Photo).

Cure for Wrecked Nerves

THE LATEST application of medicine to wireless telephony
is a neurasthenia cure by music over the radio, a rehearsal

of which before the WOR "mike" stirred considerable interest.
Dr. Willard Edward Dentinger, originator of the treatment,
directed the artists, who will assist him in his first broadcast
lecture on the therapeutic value of music, to be given April 1
and on the first of the month for the twelve months following.
He will demonstrate to listeners -in how to take advantage of theradio concert to alleviate neurasthenia. The assisting artists
are Illuminato Miserendino, violinist, who will play Vice -Presi-

dent Dawes' "Mel
who knows what
as a captive of w
mezzo-soprano, w
during the war w
health in France
(composer of "s)
proper way to lis
dining with the 1
pointing to the n(

THE MOST "advanced" exhibit set of the amateur operator's convention in New York City. Note
the "stop -up"; it speaks aloud for the "ham's" sense of humor. (Foto Topics). THIS is not a parlor duster but a folding

aerial. (Kadel & Herbert)
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on Air

Bruce Cameron, Canadian pianist.
nerves are, having spent four years
man prison camps; and Paul Ayers.
tiled the "musical shell -shock doctor"
sang nerve -wrecked soldiers back to
3yrd Mock, author and song -writer
1, My Washington"), illustrates the
music for its therapeutic effect. re-

fer than the head and with the head
derwood & Underwood)

Ford Works by Radio

\

HENRY FORD maintains the largest private radio system in the country.
The picture shows the antenna at the main plant in Dearborn, Michigan.

(United).

A DAY'S WORK is not enough for this Bureau of Standards expert who also
makes wireless telephony the hobby of his leisure hours. He is shown plug-
ging in on a small set by means of which he communicates from room to room

at his home.

2L0

THIS is the new
antenna support of
ZLO, London. Greater
Power will be used,
DX hounds please

note.

ROXY and his gang, known to every radio enthusiast throughout the land, photographed at the Capitol where they took the city by storm. They played
performances for charity. From left to right are Newel Chase, Betsy Ayres, Tasha Bunchuk, Douglas Standing, Maria Cambarelli, Caroline Andrews, S. L.

Rathafel (Roxie), William Robyn, Marjorie Harcum, Dr. William Axt, Julia Glass and Mrs. Glass. (Underwood & Underwood.)
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The Significance of Tuning -In
By Dr. Frederick W. Grover

EVERY radio fan knows what is
meant by tuning in. You turn a

dial on the receiving set until the sound
is loudest. Without tuning, only the local
stations come in, and it is impossible to
sceparate one station from another. We
tune our sets as a matter of course and
naturally give little thought to the actual
significance of what may be regarded as
perhaps the most basic of radio adjust-
ments.

When we liken an electric oscillation of
current to vibration of a sounding body,
or an electromotive force to a mechanical
force, it must be remembered that they
are not identical things. We must use
our imagintions subject to common sense,
and make some allowance for points of
cliff ence.

Tuning a String
s. string instrument is tuned by care-

fully tightening a string until, when it is
sounded, it gives off the desired pitch.
The pitch of the sound is, however, the
same whether it is struck, plucked, or
bowed. We say that the string vibrates
in its natural period. The same is true
of any sounding body. Sound waves go
off from it through the air and the pitch
of the sound determines the wavelength,
that is, the distance by which one pulse
travels ahead of the next. Likewise a
radio circuit may be set into oscillation
by various means, but gives off electrical
waves whose wavelength bears no rela-
tion to the method by which the oscilla-
tion is produced. The transmitting circuit
has a natmal period just as in the case

the string. Whereas the pitch of the
sound given by the string (so many vibra-
tions per second) depends upon its length
and tension, so the pitch of the electrical
wave (so many kilocycles per second) de-
pends upon the amount of inductance in
its coil and the capacity of its condenser.

Trying It Out on the Piano
The analogy between a sounding body

and an oscillating electrical circuit, used
for broadcasting, may be extended to the
case of receiving circuit also. If you sing
a single note forci ly into the top of a
piano, you will observe that one of the
strings faintly sings the same note after
you. Investigation shows that the single
string involved, if struck in the usual
way, gives out this note and no other. Of
the multitude of strings in the piano all
are practically unaffected, except the
single strings whose natural period of
vibration agrees with the period of the
sound vibrations sung. Shout another
musical note and another string responds,
while the previous one joins the throng
of silent strings. Evidently the sound
waves of your voice have beat upon all
of the strings of the piano, but are pow-
erless to produce a noticeable vibration
except in the case of the string which is
tuned to the incoming sound waves.

Likewise, the electrical waves passing
out from a broadcasting station produce
no appreciable oscillations in a receiving
circuit, unless its natural period of oscilla-
tion is the same as that of the incoming
electrical waves. When we tune a cir-
cuit to the electrical waves it is just the
same as if in the piano experiment we
had worked upon a single string, by
tightening it or loosening it, until it re-
sponded with greatest loudness to the
note sung against it.

The Steel Spring Test
To get a clear idea of the actions in-

volved in the vibrations of a sounding
body let us consider the simple case of a
thin strip of steel, say a foot long, clamped

Department of Electrical Engineering, Union
College, Schenectady.

GRAPHICAL representation of the wave you
tune in. Both phases of the cycle on top; half

cycles below.

at one end in a vise. If the free end is
pulled aside, we feel an elastic force re-
sisting us, and this gets greater, the farther
we pull it from the original position. If
now, we let the spring go, the elastic
force causes it to return toward the un-
disturbed position, and we observe that
it will vibrate for a short time, sending
out pulses into the air. If we try a much
shorter and stiffer spring, suitable for a
harmonica, the vibrations are more rapid
and we hear a musical sound.

An explanation of the vibrations of the
spring is briefly, as follows :-The spring
is bent aside at the start, and when re-
leased, the elestic force causes it to move.
As it returns, the elastic force diminishes,
and by the time the spring has reached
the original undisturbed position has be-
come zero. However, the spring keeps
on moving, because of its momentum, and,
as it passes, the undisturbed position be,
gins to bend the spring in a direction op-
posite to the first, thus setting up an
elastic force which works against themotion of the spring, slowing it down
more and more until it conies to rest. The
spring then moves back, and the sequenceof events is repeated. If there were no
friction, the spring would make equal
excursions on both sides of the undis-
turbed position, and once started, thevibrations would never cease. Of coursethis is never the case; the vibrations diedown gradually, and the spring comes torest, since, with each excursion, the effectof friction is to reduce the distance trav-elled from the central position.

When Motion Stops
The original work, done on the spring

in bending it aside, is the sole source ofenergy the spring possesses, and whenthis has been dissipated in overcomingthe frictional resistances, the motion ofthe spring is at an end, just as truly asthe independent activities of a spend-thrift must cease when he has squanderedall his capital.
To connect this discussion with the

oscillating circuit, we have only to sub-stitute the idea of current for the speedof motion of the spring; for elastic force,the voltage between the plates of the con-denser; and for the inertia of the springthe inductance of the coil. If there be acertain charge given to the condenser, itis strained by an electrical force, and theelectromotive force between its platesstarts a current flowing when the circuitis closed. The electromotive force dimin-ishes until it is zero, but the coil has in-ductance and the inertia thus given to thecurrent makes it impossible for it to stopflowing at the instant when the electro-motive force has become zero. As it con-tinues to flow, this charges up the con-denser with an electromotive force in the

opposite direction to the original, that is,
in such a direction as to oppose the flow
of current, and thus reduces the current
finally to zero. The current then starts
in the opposite direction and the action is
repeated. If it were not for the electrical
resistance of the circuit, these oscillations
of current would continttz indefinitely un-
abated in intensity. The energy origin-
ally given the circuit iu the charge of the
condenser is, however, gradually ex-
pended in heating the wire and the oscil-
lations of current grow progressively
smaller until they cease. To maintain
cominuous vibrations of the spring and
continuous oscillations of current in the
radio circuit, both require a steady supply
of energy to make up for what is lost.

Effect of Tuning
There still remains to explain why exact

tuning so marvellously increases the ef-
fectiveness of a weak train of waves in
setting up vibrations in a body or elec-
trical oscillations in a radio circuit. Per-
haps one of the most impressive illustra-
tions bearing on this is furnished by a
suspension bridge. As some of you know
from personal experience, it is possible by
teetering up and down on a short sus-
pension bridge to set up in it vibrations
of really astonishing violence. Random
impulses given to it accomplish nothing.
The same is true if the impulses be regu-
larly repeated, but are too slow or too fast.
They must be timed to just the right
frequency. Every impulse must aid the
natural vibration of the bridge and noneoppose it. Under such circumstances a
company of soldiers keeping in step and
treading upon the bridge with just the
right frequency has been known to actu-ally break a bridge. It is manifest that
in such a Case the bridge is not brokenby any single impulse. The applied forceis altogether too small. Vastly greaterforces are involved in the bending orbreaking of the bridge. When it isvibrating, the elastic forces set up whenit is bent set its mass into motion, andwhen it moves its mass gives it suchmomentum that the motion bends it. Theenergy of vibration is at one moment allenergy of bending and at the next allenergy of motion. The effect of the im-pulses is cumulative. Each increases theenergy of vibration by a little, until finallythe vibration is large enough to set upfrictional resistances which use up all thefurther impulses. Thus the small impulsesgive rise to enormous forces, but these areactually supplied by the elasticity andmass of the bridge. The bridge in a sensebreaks itself.

Effecting Steady OscillationIn a similar manner the weak wavescoming to a receiving antenna set up inits circuit only a tiny electromotive force,far too small its fact to pass the necessarycurrent for an audible signal througheither condenser or coil alone. If, how-ever, the circuit is properly tuned, eachwave adds to the charge on the condenser,and thus to the current which flows inthe circuit, until at length it is so greatas to requisition all the weak electromo-tive force induced in the cir tit by thewaves, and for forcing .ne currentthrough the resistance the urrent stopsincreasing. The circuit then oscillatessteadily, but with vastly g, eater electro-motive forces upon the coil and the con-denser than the tiny voltage directly in-duced by the waves. It is these relativelylarge electromotive forces which areanalogous to the large bending force andthe force associated with the momentum
(Concluded on page 23)
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The adio j niversity

AQUESTION and Answer Department conducted by RADIO WORLD
for its Readers by its Staff of Experts. Address Letters to The Radio

University, RADIO WORLD, 1493 Broadway, New York City.

I DESIRE to operate my regenerative Neutro- connecting a coil in parallel with a variable con -
dyne on a loop. Will the present five tube suf. denser. For the broadcast wave band the coil

r. fice?-William Boyd, Milford, Pa. should consist of approximately 55 turns of No.
No, an extra tube is usually necessary for sat- 22 i)CC wire on a 3" diameter tubing. A .0005

one can do in a case of this kind is to examine
he coils with the utmost care, noting particularly
hat there are not short circuited turns and also

make sure that positive connections are made
to the ends of the coils.

FIG 126, how to saw a panel on a vise.

L5

C3

OA- 4- 0I3) +C I0#

.00z mfd.

IOUTPUT

FIG. 125, a regenerative Neutrodyne, with an extra RF tube added for satisfactory loop operation. .Cl, C2 and C3 are .0005 mfd. variable condensers. The
loop should be of an inductance valued suited to that capacity condenser. L122 is an RFT consisting of a 10 -turn primary, 1/4" space and a 43 -turn secondary.
The wire is No. 22 DSC. L3L4 is wound the same as LILL The tickler LS rotates inside the stator on which L3L4 are wound and consists of 26 turns
of No. 24 SSC wire. The stator tubings are 3V2" diameter, 4" high; the rotor form is 2%' diameter. The neutralization as shown here is between plate
and grid of a tube. Midget or Chelten condensers are used for C4, the neutralizing capacities, and may be panel mounted. If your set is wired the con-
ventional Neutrodyne way, the tap for the neutralizing condenser would be at the 18th turn from the grid end (of L2 and L3). RI and R2 may be
amperities. R3 is a rheostat for the type of tube used. The audio stages are not shown.

isfactory loop operation. The wiring is shown
in Fig. 125.

a

IF two audio -frequency transformers of differ-
ent ratios are available, namely 5.1 and 35a.1,
which should be used in the first stage?-Arthur
Rice, 682 Fort George Ave., New York City.

The highest ratio audio -frequency transformer
should be employed in the first stage and the
lower ratio transformer in the second stage, This
is done chiefly to prevent overloading the sec-
ond tube.

HOW can I run 199 tubes from a 6 -volt 120 -
ampere -hour storage battery?-Wm. Romaine,
153 West Forty-sixth street, New York City.

You can use a 50 -ohm rheostat to cut down
the voltage. Put it in the negative leg. Then
include the usual rheostats at the side of the lead
opposite the battery connection. Another way
is to use a lamp. Since the 199 tube requires
.06 ampere at 3 volts a large resistance will be
necessary. With the ordinary wire wound rheo-
stats this is not always easy. However, an
-electric light bulb does the trick nicely. For one
tube a SO watt 110 volt lamp supplies the correct
resistance. It is placed in the negative lead.
If it is desired a rheostat can be connected in
series with the light bulb to provide a slight
'variation of the voltage. This rheostat may be
from 5 to 30 ohms. If the supply voltage is 8
volts a 40 watt light with a 30 ohm rheostat
will be required.

WHAT is a condenser? How is it used in a
radio set? How does it operate?-Howard Mor-
ton, 190 Claremont Ave., New York City.

A condenser in a receiving set is designed to
'have a large capacity in a small space. It con-
sists essentially of metal plates which are in-sulated from each other by a dielectric or in-sulating material. It is used in a radio -frequency
circuit to tune an inductance coil to a certain
wavelength, and is known in this connection as a
variable condenser. It is used also to stop the
flow of direct current and pass alternating cur-
rent, and in this connection its capacity is fixed,
and it is known as a by-pass condenser.

PLFA9E. give details for the construction of asimple wavetrap or wavemeter.-Dr. Adolph
'Baron. 1346 Lexington Ave New York City.

A simple waverneter may be constructed by

mfd. variable condenser may be connected in
shunt with the above described coil. The an-
tenna is connected to one of the two common
terminals of the condenser and coil and the aerial
post of the receiveing set goes to the other. In
other words, the device is connected in series
with the antenna.

MY 3 -circuit tuner does not operate satisfac-
torily. What is the remedy?-Chas. Aaronson, 8
Vermilyea Ave., Inwood, N. Y.

If the wiring is correct and the tube oscillates
the fault is in one of the parts. The first thing
to note is whether the set oscillates. If not,
the trouble may be in either the grid leak or
condenser. The condenser may be tested by
shunting a small battery in series with a pair of
phones across it. If no sound is heard, the con-
denser is not short circuited. but if a click is
heard each time the battery is connected, the
condenser is shouted and should be replaced. If
this fails to show the trouble, it is probably in
some other instrument in the receiver. The
next things to examine are the coils and con-
densers. The variable condensers should be
tested in the same manner as the grid condenser,
It would require a lot of expensive apparatus,
which is not usually available to the average
radio experimenter, to test coils. The only thing

HOW may I best saw a panel straight? --
Adolph Tishler, Jacksonville, Fla.

Use a vise to hold the parel in place. The line
on which the saw is to tr,.;Tel should be per-
fectly straight and ruled with a tri-square. Fig.
126 shows the hacksaw poised, ready to begin
the cutting of the panel. If the panel is not cut
straight it will not fit against the cabinet flange.

WOULD the use of a C battery on the de-
tector tube grid be better than the grid condenser -
leak system?-J. J. Cunningham, 713 President
St., Brooklyn, N. Y. No. 10,036.

No.

No Nameplate Distribution
THE nameplates intended for distribu-

tion to fans building a circuit published
in RADIO WORLD are not being distributed,
due to the suggestion of a manufacturer
that such distribution might interfere with
his interests. A desire to be eminently
fair necessitates disappointing all who ap-
plied for this nameplate.

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

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

RADIO WORLD, 1493 Broadway, New York City:
Enclosed find $6.00 for RADIO WORLD for one year (52 Nos.) and also consider

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

indicating my membership.

Name

Street

City and State
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-12.
ADIO has taken its place as the ninth
wonder of the world-and is crowd-

ing the other eight pretty hard for posi-
tion of honor.
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No Comeback!

a SHOT a joke into tie air,
It fell to earth 1 know not where:

But when I'd sown my meagre chaff,
I listened close, nor heard a laugh,
And felt that Pang which all must know
Who've jested through the radio."

THE hearing of the monopoly charges
against eight large radio and allied

companies was postponed two months,
until May 18. The Federal Trade Com-
munion preferred the charges,

The Political Microphone
\IYC, the municipal broadcasting station of the City of New York,
;upported exclusively by the public treasury, is still being used for
)olitical purposes by the city administration. A group of men and

women who had the tempority to discuss putting some one other than
John F. Hylan in the City Hall met with instantaneous abuse, shouted into
the WYNC microphone by Francis P. Bent, a former alderman, personal
friend of and office -holder under Mayor Hylan. The abuse was not only
political but very personal. Br. Bent derided the Mayor's opponents,
naming them categorically, and venting spleen on each. The opposition,',
however, had no opportunity to make reply before this political micro-
phone.

It is a shame that the public is thus forced against its will to contribute
to political campaign funds, as such abuse of the microphone entails. To
call the offense an example of bad taste is a soft impeachment indeed.
Fans take delight in tuning out a station when the microphone is cluttered
up with such diatribes.

The Jury Retires
artistsHE SERIES of seven fortnightly programs by arti of the Victor

Talking Machine Company being over, the analysis of the result is
being made, and the radio public eagerly awaits the partisan jury's

finding. Resumption of such broadcasting depends on the verdict. Starting
with John McCormack and Lucrezia Bori as the star singers on New
Year's Night, the series wound up with a popular program, evidencing a
desire by the Victor Company to test the response to varied sports of pro-
grams.

The whole experiment was decidedly beneficial to radio, although prob-
ably in a decrescendo manner, due to the appearance of the artists in
chronological order proportionate to -their fame. Unfortunately for radio,
the Victor Company is not interested in the effect upon radio but upon
the sale of phonographs and records, a business that suffered sinking spells
due to radio's preferred position in an ever increasing number of homes.
But the world is large and radioists are not precluded from an appreciation
of a phonograph. Many the music and radio industries both prosper, and
let us have more broadcasting of these great voices. Radioists do not be-
grudge the Victor Company the publicity it got as the result of its intelli-
gent experiment.

More Portable Sets
WTH spring here, the radioist's fancy lightly turns to thoughts of

ortable sets, particularly those that can be operated on a loop.
k.n added advantage of loop reception is its lessor tendency to bringin static, as compared with an outdoor antenna. This spring and summer

undoubtedly will see more portable sets in automobiles and water craftthan any previous season because of the present-day efficiency of the port-able and loop sets.

Radio Betters Quality of
Sermons, Says Ex -

Pastor, at 84
EAST ORANGE, N. J.

THE Rev. Dr. James M. Ludlow, Pastor
Emeritus of the Munn Avenue Pres-

byterian Church, celebrated his eighty-
fourth birthday by preaching the morning
sermon, his first in the fifteen years since
his retirement. Dr. Ludlow predicted that
radio, "a scientific gain to humanity and
a genuine pleasure to all mankind," would
elevate the standard of sermons among
the ministers of the country. He said that
clergymen knew that their church mem-
bers would remain at home to hear a good
sermon being broadcast, rather than go
to church "to hear the usual line which so
often is given out from the pulpit on a
Sunday."

Ministers throughout the country, he
said, would improve the quality of their
sermons, to hold their congregations. This
in turn, he went on, would result in an
increased church attendance and a grow-
ing popularity for religion.

New Deal to Be Given in
Test to Discover Best

Announcer
D.ECAUSE of the large amount of pub-"-, lic interest manifest in the findings ofthe Radio Voice Technique Committee atthe recent meeting, Station WJZ has re-quested that the committee hold anothermeeting for the .purpose of comparing theannouncers of all stations in and nearNew York City. The committee recently
listened to wax records of a representa-tive number of announcers and votedHerbert B. Glover, of WJZ, as the bestof those announcers.

Great public interest has been shown inregard to that decision, and Station WJZfeels that the term "Best Announcer"
should be applied only to the winner ofresearch in which every announcer hasbeen examined.

REFLEXING THE 3 -CIRCUIT TUNER YOUCAN LOG, described by Herman
A`3-tubeBd

the March 14 issue of RADIO WORLD,reflex of great DX power, volume and quality.Send 15c for copy of Mareh 14 issue to Radio.World, 1493 Broadway, New York City..
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Hot Fight in New York
for Place on the Air

THREE stations may open in New
York soon to divide a new wave of

341 meters among them and seven organi-
zations are fighting for the privilege, it
became known when details of a meeting
at the Customs House were revealed.
Five stations are petitioning for Class B
licenses, with the privilege of using high-
er power of 1,000 watts, in spite of the
local tangle of waves, and some lively
arguments developed.

S. B. Davis, Department of Commerce,

Bankrupt Stock
remningham Regenerative one
tube long range sets, $10.50 each

Formerly sold at $32.50
No Circulars. Order from This Ad.

Hurry before they ere all gem.
Prepaid while they last.

S. A. TWITCHELL
1900 Western Av., Minneapolis, Minn.

"horsing Bus -Bar Union"
Assemble Round
or Square Bus
Bar and Solder.
Three Wires at
a Time.

Quick Assem-
blin g. Repairs
Can Be Made
Without Taking

J, Set Apart.

Enough for one set, 25c
No. 1 for 14; No. 2 for 12 wire.

Ten dozen for $1.00.
Newark Watch Case Material Co.
15 Ward Street Newark, N. J.

DISTRIBUTORS !FASTED

It
Nar

TUBES
at

$1.75
Each

":1 41:1

SAVE $1.25
ON COST OF NEW
TUBES BY HAV-
ING YOUR OLD
TUBES REBUILT
AT $1.75 EACH.
Gaaranteed equal to maw.
Send ns your tubes by
parcel post. We return
them parcel post, C.O.D.,
and to, to maintain 24 -
hoar service.

400 Old Colony Ave.
Boston, Mass.

HARVARD RADIO
LABORATORIES

Many British Workmen
Prefer Radio to

Whiskey
LONDON.

THE British workman of today
prefers wireless to whisky

and Bunyan to Barleycorn, Captain
Charles Nicholson of the Salvation
Army told the Finsbury justices at
their meeting to consider liquor
license renewals.

"Drunkenness has been reduced
by one-half during the last few
years," said the Captain, "and many
public drinking houses are often
empty on Sunday evenings. Radio
has helped."

opened the conference by stating tha
there were more applications for licenses
and wavelengths for Class B stations than

at any period since the inceptic a of broad-
casting.

tloHlti r,FREE IN v6,41-04.3
IF YOUR INVENTION Is now and °tofu! It 1.

paOLtentAablCHeER,
7.
Se0 Wallnd e

Stye Newskev tcb.
h. Z. H.

P
Reg. Patent Attorney Engineer

v7,

WONDER I""r

SOLDERLESS LUG
Holds Flue Wks Like I

Connect or Disconnect Wires
Without D liturbing Terminal. I

Price 10 for 6c. Ask your dealer.
DletrIbutere Wanted.

Mid. by PAUL GLAMZO
203 Lafayette St. New York

pANELS
FOR N CIRCUIT

CUT, DRILLED AND ENGRAVED
PRICES ON REQUILST

Cortlandt Panel Engraving Co.
01 Cortland' St. New York City

A $5 HOME-MADE LOUDSPEAKER, by
Herbert E. Hayden, in Feb. 7 issue. Send 15c
for copy. R:\DIO WORLD, 1493 Broadway, New
York City.

RADIO WORLD'S WONDER1915Model 4 -Tube

C Inplete Parts for Resist-
ance Coupled, Amplified Sim-
erdyne Circuit as Checked
Specified and Certified by
Herman Bernard, in this
issue

DX Superdyne

These parts have been tested and approved by
RADIO WORLD

$45.00
Managing Editor.

We are Expert -Specialists on BERNARD'S WONDER and have helped hun-
dreds of fans to success with this great set. Let us help you.

Complete Parts for Superdyne Circuit as Specified and Checked by Herman Barnard
One Wallace Coupler for Supordyne Cireult 57.50 One Variable Braellayleak 11.15
One Double FlewellIng Condenser M 6yataf 1.00

Two 4" Black Accuratutte Dials. ea 2.95 One Bradley PushPull Battery Switch
One Federal No. 65 Audio -Frequency Trans- One 7024, Stasis Radios Panel

former 4.95 O. Trl-lack
One Federal No. 65A AudloFrequoncy Trans- Two Silver Eureka 011 Pointers

former 4.95
Four Federal Sockets, ea .10
One .00025 Mid. Dubiller Grid Condenser.- .15

The Flewelling Condenser
A LowLoss Instrument of Preelslon

Mechanically Superior-Rugged
THE CONDENSER OE LUXE

100% Perfect for Bernard's 1925 9.00Model DX Wonder. Price, Com-
Plate

As Certified and Indorsed by Herman Bernard

2.85
.99
.20

Two U . afstiUsti. Spaghetti 5a.20
'remits.' Bleak .50 $42 50Win. Sere., etc 1.00

The Famous Wallace Coil
FOR SUPERDYNE CIRCUIT

A re, low -loss product marrettly wound to lover
entl/e broadeast range. A laboratory development
by stir tallied .Plasera, guarantees

yes real catisfastIon for
Bernard's $7 501925 Hookup. Prime. complete, with

bier grist
As Certified .1 ladereed by Herman Bernard

COILS FOR HAYDEN'S 1925 PORTABLE IN STOCK

WALLACE RADIO COMPANY, Inc.
135 LIBERTY STREET, NEW YORK CITY

ADVICE ON SUPERDYNE CIRCUIT' FREE IF NOT LISTED ABOVE, WRITE FOR IT

RESULTS GUARANTEEDmomMAIL ORDERS SOLICITED

A GREAT ISSUE-OUT NEXT WEEK
RADIO WORLD'S THIRD ANNIVERSARY NUMBER

DATED APRIL 4
Why you should be represented in important space in

RADIO WORLD'S THIRD ANNIVERSARY NUM-
BER-increased sales, as this issue will be advertised in
other papers to 5,000,000 potential buyers of radio sets and
parts. Will have special articles by authorities, and other
special text and pictorial features.

Regular rates in force as follows:

I Page, $300.00; 34 Page, ;150.00; 34, Page, 175.96; 1

Column, $100.00; 1 inch, $10.00; Per Agate Line, Ma.
Full page ads, the copy is received on or before March

23, will be run in two colors without extra cost, on request.
A really great sales medium.
Dated April 4. Published April 1.
Last form closes Tuesday, March 24.

RADIO WORLD, 1493 BROADWAY, NEW YORK CITY
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MR. DX HOUND A Character Created
By RADIO WORLD Artist By HAL SINCLAIR

HELLO, NR.NILL., I
WANT A GOOD CONDENSER

TROUB1-E
11W 56

IF
klarl USLE

Li\V)usin\R,\g:2) SEE
vliTsiriyoU15061.

WELL FOLKS,
IT WAS JUST
Slx dc.-LOK
WHEN MR CLX-H
BOUGHT THE

CONDENSER
AND IT 19 NoW
TWENTY AFTER,
THEREFORE
TWENTY rnrIOTES
HAVE'- ELAPSED.

(SOME NERVElTI-INT'5>
WHAT CALL IT; I'LL TELL

HIM SOMETHINS. L._

11E`/!virifro'5 FhE IDEA OF GIVING
SECON D - rIANO CONDENSER? DoN'T

DENY IT, BECAUSE IT 5/NY`
FIXED CONDE1-1SER RIGHT 011 THE

COVER.

Literature Wanted
TIE names of readers of RADIO WORLD

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

I desire to receive radio literature.
Name
City or town
State
Are you a dealer?

If not who is your dealer?
His Name
His Address

Claude R. Harper, Box 211 Elbert, West Va.
Dealer James Corbett Electric Co., Welch, West

Va.
James Carden, 38 Mott St., Newark, N. J.
Finley Supply Co., Dalton, Ga.
W. 0. Sechser, 6-150 Carleton Ave.' Seattle Wash,
John A. Dollison, Quaker City, Ohio.
Wm. F. Launder, 312 Stockbridge Ave., Buffalo,

N. Y.
L. R. McIntyre, Detroit, Mich.
S. E. Alguire, Mansfield, Comt.
Melvin Youngman, Box 42S, Eureka, Dl.
J. F. Shelar, 1623 Denison Ave., Cleveland, 0.E. J. Kaleschke, 5461 Lawton Ave., Oaklattd,

Cal.
Mike Yatsko, Box 447, Mt. Olive, 111.
Floyd Hewlett, Grand River, Iowa.
Vincent J. Hoier, 527 No. Sawyer Ave., Chicago,

ill.
C. F. Krisel, 413.3 North West Washington,

D. C.
Carl L. Stevenson, Kiowa, Kansas.
Louis Rost, 12 Frederick Terrace, Orvington,

N. J.
H. F. Feick, 4056.44 Ave. S., Minneapolis.
Oscar Schope, Larned, Kansas.
Alan Anderson, 1913 Portland, Louisville, Ky.
R. Simpson, cor. Dasston and Central Ave.,Route D., St. Petersburg, Fla.
Vergne De Mocker, 421 W. Elm St., E. Roches-

ter, N. Y.
David E. Ratcliffe, P. 0. Box 846, Raleigh, N. C.
Raymond F. Young, Macon, Ill.
Miss Reva Coleman, Camp Point, III.
Dealer A. E. Cantrell, Camp Point, Ill.
Harry Soyder, Laurenceburg, Indiana.
Dealer C. Barrett & Son, Laurenceburg, Indiana.
Millard Wyse, Wayland, Iowa.
Dealer Boshart Bros., Wayland, Iowa.
W. E. Kinser, McComb, Ohio.
Hewaight Everett, Washington.
Elliott's Auto Repair Shop, E. C. Elliot, Beaver

Falls, Pa.
Robt. J. Snyder, 341 W 2nd St., Reading, Pa.
Dealer Bearman, R. S., Penn St., Reading, Pa.
E. J. Hansen, Magna, Utah.
M. A. Teed, Jetmore, Kansas,
J. F. Shelar, 1623 Denison Ave.' Cleveland, 0.
Oscar Perry, 524)4 Thayer St., Rhinelander, Wis.
Harvey Klein, 1415 Union Ave., McKeesport,

Pa.
Don L. Bickstead, Rivelstoke, B. C.
H. E. Wright, 34 Hewitt Bldg.' Everett, Wash.
0. Peterson, 871 Brewster St., Bridgeport,

Conn.
L. H. St. Louis, Bureau of Motor Vehicles,

Albany, N. Y.
Walter N. Mann, 747 Lexington Ave., Indian-

apolis, Ind.
Paul Burns, Park Pl.' Oregon.
Emil Krulish, Ellis Island, N. Y.
Herman Schub, 132-73 Metropolitan Ave., Rich-

mond Hill, L. I.
Bert Aldridge. 095 Grand St., Brooklyn, N. Y.
Justin R. Colby, Detroit, Mich., General De-

livery.
Maurice A. Teed, Jetmore, Kansas.
John S. Pascal, Weston, Nebr.
Clarence T. Jones, Chattanooga, Tenn.

THE RADIO TRADE
Five Radio Concerns- Con-

solidate
PLANS for the consolidation of five radio corn.
3 panics into a holding company to be known
as the Federated Radio Corporation were an-
nounced. The companies in which the new com-
pany will acquire a controlling interest are the
Rova Radio Corporation, the Equitable Radio Cor-
poration, Voluma Products, Inc., Eureka. Battery
Company and a cabinet company.

The holding company will have 500,000 shares
of no par value common stock, of which 200,000
shares will be presently outstanduag. L. T. Mc-
Fadden, president of the new corporation, said
yesterday that neither it nor any of the con-
trolled companies has any funded debt or pre-
ferred stock. It will start business with $400,-
000, he said, and no liabilities.

1925 Washington Show
Under Discussion

WASHINGTON.
ACOMMITTEE of the Radio Merchants' Asso-

ication is scheduled to meet at Harvey's restau.
rant this city' to discuss the next annual Wash-
ing -ton Radio Exposition.

Radio Called Aid to Music
Trade

THAT the radio kas brought about a marked
" increase in the demand for and sale of musical

instruments, rather than th-e decrease that was
predicted by many dealers and manufacturers, is
the statement made by Rudolph H. Wurlitzer,
of New York City, internationally known manu-
facturer of musical instruments. in a letter toHalsey, Stuart & Co., Inc.. bankers for thecompany which bears his name.

LATEST PATENTS
PATENTS on radio inventions granted by the

U. S. Patent Office include:
TUNING UNIT of Radiophone Apparatus (No.

1.528,686), invented by Joseph Neumann, of St.
Louis, Mo. Provides in combination with a loose
coupler tuning coil a means for controlling the
position of the coil while it is enclosed withina cabinet where it is protected from dust, dirtand the like.

WIRELESS Telephone System (No. 1,528,017),invented by Frank Conrad, of Pittsburgh, Pa.,and assigned to Westinghouse Electric and Mfg.
Company. Provides a modulating system adapt-
able to high power wireless telephone systems.

SELECTIVE Signaling System (No. 1.528,032),
invented by Stephen A. Staege, of Pittsbnrgh, Pa.,
and assigned to Westinghouse Electric and hlfg.
Co. A secret and selective sending and receiving
system whereby the carrier wave frequency ismused to vary through a predetermined cycle
within certain limits.

RADIO Signaling System (No. 1,528,011), in-vented by Charles S. Demarest, of Ridgewood,
N. J., and Milton L. Almquist, of Brooklyn, N. Y.,
and assigned to American Tel. and Tel. Company.
A means for selectivity signaling a particularstation.

RADIO Signaling System (No. 1,528,010), ht -vented by Charles S. Demarest, of Ridgewood,
N. J., and Milton L. Almquist, of Brooklyn, N. Y.,
and assigned to American Tel. and Tel. Company.
Provides improvements in communication systems
comprising a combined radio and wire system.

Coming Events
[Readers are requested to send in dates andplaces of future events not scheduled in thisdepartment.]

APRIL 19 TO 25-International Radio Exposition,
Steel I'ier, Atlantic City, N. J.

AUG. 22 TO 28-Third Annual Pacific Radio
Exposition, Civic Auditorium, San Francisco. Ad-
dress 905 Mission St., San Francisco.

SEPT. 12 TO 19-Fourth Annual National Radio
Exposition, by American Radio Exposition Co.,522 Fifth Ave., N. Y. C., to be held in GrandCentral Palace.

SUMMER-N. Y. City show, date not fixed;
direction J. C. Johnson, American Exposition Co.

SEPT. 14 TO 19-Second Radio World's Fair,258th Field Artillery Armory, Kingsbridge Rd. andJerome Ave., New York City.
SEPT. 14 TO 19-Pittsburgh Radio Show, MotorSquare Garden.
SEPT. 15 TO 19-Washington (D. C.) RadioShow. Address, Homer Bldg., Washington, D. C.OCT. 17 TO 24-Brooklyn (N. Y.) Radio Show,23d Regt. Armory. Address Jos. O'Malley, 1157Atlantic Ave., Brooklyn, N. Y.
SEPT. 23 TO OCT. 4-International WirelessExhibition, Geneva, Switzerland.
NOV. 9 TO 15-Milwaukee Radio Exposition,Civic Auditorium.
NOV. 17 TO 22-Fourth Annual Chicago RadioExposit icn ; Coliseum.
DEC. 1 TO 6-Boston Radio Show, Mechanic'sHall.
Date not- set yet for exposition, also to be heldin Chicago, direction of Harold Bolster.

New
Broadcasters

NEW class A stations were licensed by the
Department of Commerce as follow:

Call Stations Meters Watts
WHMB-C. L. Carroll, Portable Sta-

tion, 1506 N. Amer. Bldg ,
Chicago 233 20

WHBN-First Ave. Methodist Church,
1st Ave. and 5th St., St.
Petersburg, Fla. 258 10WHBO--Y. M. C. A., Summer St ,
Pawtucket, Rhode Island 231 50

WHBP-Johnonwn Automobile Co ,
101 Man, St., Johnstown, Pa 256 10

Business Opportunities
Radio a n d Electrical

Rates: 50c a line; Minimum, $1.08

WILL PURCHASE retail radio store; must be
well established, bear strict investigation; state
Tql.ceOcgoveesttc.181fistrststletIslert.y.ciy. preferred.

RADIO TUBE manufacturing plant for sale;will sacrifice. Box XI, Radio World.

RADIO STORE, wholesale and retail, well es-
tablished; good trade; low rent; good location; no
competition; owner interested in other business.Box XII, Radio World.
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Professor Analyses DX Fan
(Concluded from page 18)

of the bridge vibration. It is these large
electromotive forces which overcome the
large oppositions of condenser and coil to
the passage of the current. Taken around
the circuit they are nearly equal and op-
posite, their small difference being the
electromotive force induced by the waves,
but the detector circuit is connected to
receive their full effect.

It follows from these considerations
that, if we could make the resistance of
our receiving circuits small enough, waves
however weak, could produce appreciable
voltages upon the detector. On the other
hand, the effect of waves for which the
receiving circuit is not in tune is to alter-
nately aid and oppose the natural oscilla-
tions of the receiving circuit, with the net
result that very little current flows, and
the detector is practically unaffected.

A circuit may be tuned either by vary-
ing the capacity of its condenser (elas-
ticity of the circuit) or by varying its in-
ductance (electrical mass of the circuit),
and it is immaterial which, just as it is
possible for a violinist to tune a string
either by changing its tension or the
length of the vibrating portion. The in-
crease of electromotive force obtained by
tuning is, however, greater (with a given
current flowing) the greater the induc-
tance and the smaller the capacity, just
as the forces involved in the vibration of
the bridge are greater the greater the
mass and the smaller the yielding of the
bridge to a given force. For each wave-
length, however, the product of induc-
tance and capacity must have a definite
value depending upon that wavelength.

In conclusion, then, when you see your
long distance radio friend silently turning
a dial with a distraught air, you may feel
sure that his anxious face does not indi-
cate that he is afraid of losing a single
word of the speaker. He is merely ab-
sorbed by the delicate task of so adjust-ing the electrical stiffness or electrical
mass of his receiving circuits that they
will allow the maximum current to flow
and thus set up the greatest possible volt-
age across condenser, coil and grid.

CLEARATONE
Radio Tubes

the Meat Meld

II19-200-20A
Trots II -1I2.

Built ts

Sp.:flautist's

METER TESTED
III slth 8tardard Wes
SearfastIss fissrasteed

Mall Orders Carstens Filled

RADIO TUBE
LABORATORIES
216 Broadway. Hr. York City

.50

EVE
Radio Bitteries

-they last longer

HOW TO MAKE A STORAGE B BATTERY
described by Herbert E. Hayden is March 7 Issas.
Copy, 15c. RADIO WORLD, 1493 Broadway, New
York City.

CLIPS.,
"Popular Wherever Radio Is Used"

14 Sizes Ins Beautiful Display Cxse
Dealers writepfmorpoblgtionamoney-

ELECTRIC CO.
Long Island City, L. I.

(adl
e Cusluon your Set!

undo. eet tube obeli..
Ni ,de of p re wool felt.

Set of 4 Radiofeet. including attaetis,t; screws or
washers soot postpaid anywhere in the United
States or Canada for $1.00. Do not send slatnps.
Specify dark red ImahOany)or brown (oai0eo ion

NEODYNE ASSOCIATES
ion Building ra

Ble"..1 165 BROADWAY, NEW YORK

SOLVED!
-THE "B" BATTERY PROBLEM
`1111.6,. awo- pm:. lhot,101 00,1 111,tall
Kt.11+,66' Tran, It Vora., It ti", coo -11" pot-
tery roirt,nt dlr., from your clretrIc 116ht nockot
at ito, trilling roll .if ono flftl, of n cent per hour.

iVel belt, reeetaten---ne interferences, Write
for &tolls
Kellogg Switchboard & Supply Co.

TransB -Former
1000 West Adams Street Chicane, 111.

0SWEIGHT
Alentifl ONLY

95,fr), 8 1/4
OUNCES

Bernard's Radio World's 1925 Model
5 -Tube DX Wonder. Complete Parts as
Specified and Indorsed by

List of parts for the 1925 Model Superdyne DX
Wander. with Resistance Coupled Amplification:
One low -loss W RS certified coupler
One W RS certified matched radio -frequent), transformer
One Flewelling double condenser
Five standard sockets
One I 0 -ohm wire -wound rheostat
One Bradlrystat
One 012 Amperite
One .00025 mid. fixed grid condenser
Two .001 mid. fixed condensers
One doublecircuit lack
One single -circuit lack
Two 4" vernier dials
One 7024" radion panel
One 7023" baseboard
Two Yu', diameter hard rubber bushings
Two pushpull battery switches
Two silver Eureka dial pointers
Parts for resistance -coupled amplifier. consisting of

three .006 mid. fixed condensers. with Wee re-
sistance couplers. 100.000 ohms each, and grid
leaks. I megohm, .5 megohm and .25 megohm

One terminal block (binding posts engraved) 5 -Tube Neutrodyne Set with Genuine Fade Neutro-One box of assorted screws
Angle brackets for terminal block formers and Complete High Grade Parts, $39-50
30 feet of bus bar wire

OUR KIT PRICE, POSTPAID

$39.50
Thls Receiver built In solid mahogany cabinet,
completely wired ready for use without tubes
or batteries

POSTPAID, $6250

YOU
take no risk whatever in sending us your order. If you so instruct us. we will ship you any

article by express subject to examination so you may examine it before acceptance or payment. If
You order our Knock -Down bets, you will find every part. exactly as specified. Our Kits contain complete
Parts for each circuit, Gown to last screw, nut and wire, packed in sealed cartons that eliminate all
difficulty and doubt in the purchase and assembling of proper material. No more hunting for this or
that missing part-everything Is there: Our kits are endorsed by Mr. L. Cockaday, Rasla Engineers and
other eminent authorities.

I Fads Neutrodyno kit. consisting of 3 Fade
new typo neutroformers mounted on a new
tn. Fado low -loss condenser

2 Fads Neutrodons
I 7r26" drilled and engraved wet
I baseboard
3 4" Fada type dials (bakelite)

1 Parent double filament control lack
I Posenl single -circuit filament control Jack
2 single "WOO" bakelits double -contact panel meant.

Ina sockets
I triple "WRS" trakelite dochlesontact mounting socket
I Amato 6 ohm rheostat
I Amseo 20 ohm rheostat
2 Jefferson shielded audio transformers

1 baseboard
I metal shield
30 ft. of tinned bus bar wire
I °chiller .00025 mita grid condenser
I tubular certified grid leak
I drilled and engraved bakellte terminal block
7 Fade binding posts
I Dubilier by-pass condenser
I Box of assorted screws. lugs. terminals. eta.

I Cada book ol instructions anti KOMI1110 blue
Prints

WHOLESALE RADIO SERVICE
9 CHURCH STREET Dept. RW NEW YORK CITY

TEAR OFF AND MAIL TODAY

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

RADIO DEVELOPMENTS
RADIO WORLD

1450 BROADWAY NEW YORK CITY
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Broadcast "Ads " Denounced
by De Forest as Outrage

DR. LEE DE FOREST, inventor of
the audion tube, rebuked broadcast-

ing corporations which rent the air to
advertisers, and urged the public to regis-
ter its protests against this interruption

Sz
WR

'RADIO
Storage "B" Battery

mg Lasts Indefinitely-Pays for Itself
Economy and performance unheard of before. Recharged

at a negligible.cost, Approved and listed as Standard by
la. TA:" lio Pop. Radio

red'.MtroWerPg:port ,at instittrirdne,,ndEllttr4d. v
a. Bean,

}law;
ltllonlYes."Order yours to.layl otex heavy alma i

SEND NO MONEY ,s3v,tralotnn,Mine,11:;
Pra'r.liPre"Z.'anaitftW41°,7:Vbbaglgr
ettrh'swith order. Mail your. 0, der newt °

WORLD BATTERY COMPANY
1219 So. Wabash Ave., Dept. 82, Chicago, Ill.

Makera of the Famous World Radio' A" Storage Baehr/
Price, C -poll. 100 AMP. STEM, 120 Amp 414.60; 140 Amp. 810.00.

"AB equipped with Solid Ruder Base.

Wo rl d -FOR
RADIOSTORAGE BATTERIES

OKA WEAL_V, i6N,W,/5.s KH-1.,15600,KFAFseWfe.-,KOP)

INDEPENDENT
EACH

NEW TUBES $
ALL TYPESOF HIGH
CONDUCTANCE AND LOW

IMPEDANCE, ALL
MATCHED VOLUME

1.59

3 for Four Dollars
5 for Seven Dollars

Matched Charactecietice

REPAIRED OR
EXCHANGED t 10
5 FOR WOO 41

Matched Characteristics

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

RADIO TUBE OUTLET
207 Market St. Newark, N. J.
Exclusive Distributors ter Associated manufaetwera

of an evening's entertainment by writing
letters to the companies. He made his
attack in a talk at a dinner of the Harvard
Business School Club at the Harvard
Club.

"In my opinion, it is nothing less than
vandalism to turn this marvelous new
instrument into the channels of advertis-,
ing," he said. "The radio's chief function
is to entertain and to educate, and, it seems
to me, the radio is too fine a thing to b
used for advertising purposes. Yet, this
tendency to utilize the air for that pur-
pose is rapidly growing. I have just;
heard that one station is charging almost
$1,800 an hour."

Dr. De Forest excused from his criticism
the broadcasting of Victor and Brunswick
record stars. The use of their names and
the fact, expressed through the micro-
phones, that records of artists' songs that
can be purchased are legitimate, in the
speaker's opinion. He added, however, that
"some of the stuff" kroadcast by the of-
fending companies "is nauseating and vul-
gar."

Although out-and-out advertising over
the radio is banned by the Federal Gov-
ernment, no action has yet been taken by
the authorities to stop the practice. Dr.
De Forest said that if it continues "to out-
rage the public sentiment" he felt sure
the Government would step in.

After his speech Dr. De Forest pre
dicted a decline in radio popularity if ad-
vertising broadcasting continues. It will
then be found, he said, that the stations
that do not "sell" the air will be in
demand.

Farmers Use Radio to Cash
In on Grain Prices

HOW the farmers of the Northwest
are cashing -in on their radio mar-

ket reports is indicated by a letter received
recently by WCCO, St. Paul, Minn., from
a North Dakota grain elevator manager.

He stated that it is the custom for the
farmers to bring their wheat in and take
a ticket for it. They then watch the mar-
ket until they believe the time right to
sell. For instance, if they hear over the
radio that there has been a big drop, they
immedia.tely telephone the elevator com-
pany to sell at once. The elevator man-
ager stated that usually the farmers re-

ceived their radio market reports about a
half hour before he received them by
other means, with the result that if there
was a drop and he received orders to sell,
he sold at the old price until he received
his corrected figures. Thus the elevator
took the loss instead of the farmer.

"It will be necessary for the elevators
to install radio receiving sets," he says,
"judging from the way the farmers have
taken to them in the past six months."

ACME POWR-BEE
Better Than "B"' Battery

NO HUM NO NOISE
Reeseoo the met et radio. At your dealer'. or writs.
THE ACME ENGINEERING CO.
Dt.tr, s LOUISVILLE, KV.

Dealers write for big sales proposition

NEUTRODYNE KIT $19.75
Complete kit of Doomed Neutrodyne parts ineitatingpanel, tube sockets, rheostats. Jerk, fixed modem.euand grid leak. Neutroformers template With variablemmdensers and matrodona leery part Included evento screws and wire. EMI reed Plans.
Seed No Mews, Ord.,' by Pesteelrd

Pay the Footman
RADIO SURPLUS STORES

HELENA MONTANA

Famous for Quality and &Mos
Amplitron Tubes

Bonded to Give Service $4.
List Prise

Send In your old and burnt out Taboo-
We will send you new AM P LITRON-any model-at $2.00Dealers and Jobbers-Write for Die...nth.
Pennant Radio Laboratories
Dept. R W., 23 Central Ave.. Newark, N.1.

HERCULES
AERIAL MAST
20 Ft. Mast 510
40 Ft. Mast $20
80 Ft. Mast $45

All stool construction, complete
with guy wires and masthead
pulley. We pay the freight.
S. W. HULL 4 CO,. Dept $3
204$ K. 7985 St., Cleveland, 0.

Write kw
Literate'.

and
FREE

shrs.4.4

RADIO MAILING LISTS
151370

970
1808
2324

Radio
Radio
Radio
Radio

Dealers Per M
Dealers In Mexico...Per List
Mfrs. Per List
Jobbers Per List

$7.50
10.00
15.00
20.00

1125 Radio
up

Jobbers. rated $5.000 and
Per List 15.00

714 Radio
UP

Jobbers, rated $50,000 end
Per List 10.00

597
128

Radio
Radio

Mfrs. making eomplete sets..
Battery Mfrs

5.00
2.50

125 Radio Cabinet Mien 2.50
60 Crystal mounters for Wireless appa-

25000
ratus
Radio Amateurs Per M

2.50
7.50

325
7400

Phonograph and
Radio owners

Music Radio peelers
Per M

5.00
7.50

Guaranteed 98% correct. Ask for Price List andall other lists.
A. F. Williams, Mgr., List Dept.

Established 1880
166 W. Adams St. Chicago, Ill.

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

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

-with one year's subscription for RADIO WORLD
-RADIO NEWS or -RADIO DEALER or
-POPULAR RADIO or -RADIO JOURNAL or
-RADIO BROADCAST or -RADIO (San Francisco) or
-WIRELESS AGE or -BOYS' LIFE

This is the way to get two publications
-for the price of one:
-Send 56.00 today for RADIO WORLD
-for one year (regular price
-for 52 numbers)
-and select any one of the other
-eight publications for twelve months.

-Add 51.00 a year extra for
-Canadian or Foreign postage.
-Present RADIO WORLD subscribers
-can take advantage of this offer by
-extending subscriptions one year
-if they send renewals NOW.

RADIO WORLD'S SPECIAL TWO -FOR -PRICE -OF -ONE SUBSCRIPTION BLANK
RADIO WORLD, 1493 Broadway, New York City.
Enclosed find $6.00, for which send me RADIO WORLD for twelve months (52 numbers), beginning
and also without additional cost, Radio News, or Popular Radio, or Radio Broadcast, or Wireless Age, or Radio Dealer,or Radio Journal, or $10.00for two yearly subscriptions.

Indicate if renewal. Name
Offer Good Until
April 20, 1925

Street Address
City and State
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RESULTS
RESULTS EDITOR:

MY first interest or attention to radio
commenced with a purchase of

Your issue of Nov. 29 last, and I have been
a regular student of your interesting
weekly since.

A week ago I completed the 1 -tube set,
by Lt. Peter V. O'Rourke, described in
your issue of Dec. 6 last. During the past
week have had the pleasantest experience
of receiving from the principal broadcast-
ing stations, but had not received from
any coast stations, until late last night,
when a musical program from the Boston
Herald Studio, came in clear, through sta-
tion WBZ, then at 1:20 this morning,
tuned in station KGO, broadcasting a
program from the St. Francis Hotel, San
Francisco. C. N. RUNYAN,

Attorney at Law,
Vermillion, S. D.

* * *

RESULTS EDITOR :

IHAVE tried many of the circuits' pub-
lished in RADIO WORLD. I never have

been so fully satisfied as with "The 3 -tube
Superflex." It is perfectly true, as you
say, that it certainly comes up to any
one's expectations.

I get splendid reception both local and
DX, and I can assure you I am more than
satisfied because no one could wish a
more selective circuit and I am sure it
would satisfy the biggest critic. If one
takes a little trouble with the coils the
results are certain. I had to put an .002
across the primary of the 1st AFT.

FRANK LE COURSE, 
444 East 146th St.,

New York City.

ONLY THREE TUBES
sad It Is the meal of any tIve,tube eat ever tan

It has eeleetivity sad volume equal to any Super-
heterodyne 0* Neetredyoo.

It hos tile rally and quality of tone of the
errata! mt.

IL ha. the elnullolty of control of the single-
eireult set.

It has bremiht la Honolulu. Paris, Louden aod
ether fornige stations on a loud eneelMr.

It gets dleteet elation. while a 500.watt station
only three any le broadcasting.

It has only two controls and earl he logged.
It le net a retire; It le the result et years of

careful and selentifte researah and experiment.
Any novice ern build ono sticeessfully from our

diagram. with eonsplate InstruetIons and epeelal @ell.
PRICES

Diagram. inelywettoots end soil 55.00
Tlwee.tabe :astral...4 ready to ate 60.00
Owe -lobe Instremeeet reedy to ass;

gets everythiem en head -phones 18.60Build or bay sac et these wonderfully sensitive
instramente turd yen will west ite other.

All geed. aKIAIIK prepaid.

S. A. TWITCHELL CO.
IS1111 WESTERN AVE. MINNEAPOLIS, MINN.

Light Your Tubes
Right from Lamp Socket

SUPER -A -UNIT
replaces the "A" battery, furnishes 0 rolls forthe Moments dIreet from 110 v. lamp socket.OLEAN - ECONOMICAL - CONVENIENT

Price for A.C. $48 for D.C. $32
Broad no money.

dye;pressmn. If not satis-fied return In on money will be refunded.DEALERS-Write ter Pregoeltloa
U. S. RADIO EXCHANGE

$25 BROADWAY NEW YORK, N. Y.

Waves Under
Opened to

THROWING open wavelengths
between .7477 and .7496 of a

meter for experimental use of amateurs,
Secretary of Commerce Hoover opened
what is expected to be an epochal period
in wireless communication. Low wave-
lengths or high frequencies have been
employed by radio experts for long dis-
tance transmission from various points

THE ASTON CARD INDEX
RECORD YOUR RADIO STATIONS

Copyright
1924 by

8. T. Aston
& Son

Telephone
Franklin
2159

$3.00
Complete1
Post

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

Dealers Write for Terms.

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

Y4 of a Meter
Amateurs

in the United States to Australia and
other far removed countries.

Experts declared that the opening of
low wavelengths will mean a vast widen-
ing of transmission bands and eventual
solution of the interference problem. It'
will 7,ive amateurs and experimentators
an o ,portunity to try out the Marconi
Beare System.

MAHOGANITE
and BLACK

RADION PANELS
DIALS, KNOBS, TUBING, SOCKETS

RAD1011 LOUD SPEAKER HORNS, ITS,

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

ALL S'; OCR SIZES
WHOLESALE RETAIL

Send for Complete Price List
New York Hard Rubber Turning Co.
233 Centre Street New York City

flookupsi
&Ill the latest and
best Kits" in our new.

RADIO CATAWG

0 other Radio Catalog includes such a
complete assortment of the best and
latest Knock -Down Kits, Parts, and

Accessories. You need this book-write for
your FREE copy today I

An Unequalled
"Kit" Service

All parts for each "KIT"
have been carefully selected
and tested by our staff of
graduate Radio Engineers-

' satisfactory results are guar-
anteed.
Completely drilled and engraved
panel included with each "KIT."
Makes set building easy and sure.

Dealers!
Jobbers!

Manufacturers!
ATTENTION!

We will pay you spot
cash for your surplus
stocks - brand-new
apparatus only I Write
anti toll on what you
have.

No other concern gives this FREE service.
Easy to understand Instruction Book and Blue -
Prints included with each Outfit. No technical
knowledge required to build your radio set.

Save Money APPARATUSOts G RA NTEED

Our buelness Is to buy up manufacturers' and gov-
ernment surplus docks, Jobber and dealer bankrupt
stooks-but only brand-new, fully guaranteed,
nationally advertised apparatus. Our enormous buy-
ing power permits us to Pas spot cash and get rock -
bottom prices-oven way below manufacturers' costs.
Thet'e why our eatale,s Is crammed with thousands
of wonderful Radio Domains.

Remember our motto: Salvage nveaues-
SAVE, SERVICE, SATISFACTION

X,SOPZTINETERODYIft

45.
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RADIO has won its way into one of
the great American hotels. An-

nouncement was made by John McEntee
Bowman, president of the Bowman Bilt-
more Hotels Corporation, that he had
installed radio receiving apparatus in the
suites of the Biltmore, New York City.
Each is equipped with an individual radio
set of the radio -frequency circuit type.
This innovation in hotel service marks
a long stride forward for radio in its prog-
ress from the status of toy and novelty
to its present position as a potent enter-
tainment and educational factor.

It is believed that Mr. Bowman is the

Clear -O -Dyne
Four and Five Tube Sets

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

The Cleartone Radio Co.
456 East McMillan St.
CINCINNATI, 01-110

.11,1111

Mailing Lists
Will help you increase sales
Send for PO E cdtalog Edythe
countsondpricenonelasedfiedpazdes

Yd'tOnrat'SY.O_Tda7="unIZ
Profddworts. micinoon Firms.

9 9% =72i 50 -each
ROSS-Gould

BELLTONE
RADIO TUBES

201-A
199

$1.75 172
199 With Standard Base
Life, Tone and Volume

With noserssok Guarantee
Mall Orden Promptly Filled

Manhattan Lamp Works
Ream 411, 324 West 42nd Street, N. York City

N. Y. Hotel Has Sets in Suites
glowing with pride over the radio pro-
grams of the "old home town."

The Weekly Rebus

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

RADIO WORLD, 1493 Broadway, New York
City.

The names of those sending the solution
will be published.

first actually to install individual receivers
in hotel suites. The innovation is an
experiment, and if it works out as planned
it is the intention to install similar sets
in each of the rooms not only of the Bilt-
more but all the hotels in the Bowman
chain.

Lots of Fun for Guests
The inclusion of radio in the service

of the modern hotel tends to cause the
guest to realize that he can travel today
without sacrificing in the least the homey
atmosphere and comfort he has been ac-
customed to.

The value of radio service as a phase of
personal attention accorded to hotel
patrons is believed to be worth while.
In addition to enabling the guest to listen
in on the multitude of entertainments be-
ing broadcast daily and nightly from sta-
tions in New York City and the metro-
politan district, the sojourner at the
Biltmore is able to tulle in his home city,
providing the distance is not too great,
and to enjoy the unique pleasure of

"SELECTODYNE COILS
COPY RIGHT APPLIED FOR

9 9

SELECTIVITY-
TONE-POWER THE

FOR
NROBERTS CIRCUIT ALLME IMPLIESA low loss winding that is self-neutalizing. The neutralizing condenser and bucking windingare eliminated with their loss of selectivity and volume. A new development in radiofrequency amplification setting a much higher standard of efficiency.GUARANTEED

RESERVATION
WITHOUT PRICE, $7.50 PER SET

AT YOUR DEALERS OR
DIRECT BY MAIL

SOME TERRITORY STILL
OPEN TO JOBBERS-

WRITE OR WIRE

"Mien Netter Mao Are Mahe Be OeLertabyttea."

OAST IMInICIJOMPANY%.
NUFACTURERS AND DISTRIBUTMA

245 East Seventh Street.. Long Beach California

WHY NOT SAVE 20%
FROM LIST PRICE ON EVERYTHING?

NO EXCEPTION- ALL STANDARD RADIO MER-
CHANDISE OF EVERY TYPE AND MANUFACTURE

from complete sets to parts, tubes, and loud speakers, such as:Atwater -Kent Eiseman Magneto Kennedy Radio Corp.A. C. Dayton Federal Malone-Lemmon Western ElectricBallots Freshman Magnavox WorkriteCunningham Grebe Paragon Zenith, etc.MAIL ORDERS FILLED; 10% DEPOSIT WITH ORDER. 25% ON ORDERS OVER 525YOU PAY US ONLY AFTER DEDUCTING 20% OFF LIST PRICE
ECONOMY RADIO SALES CO.,P. 0. Box 99, Station 0, Dept. 10, New Yo

STAGE DOESN'T ATTACK
RADIO IN THIS CASE

LEE AND JACOB SHUBERT, the-
atrical producers, will build a

hotel at 227-239 West Forty-fifth Street,
New York City, with built-in radios in
every room. It will be a 15 -story apart-
ment, hotel.

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

Please send me FREE, Your NEW
RADIO CATALOG

Name
Address
City State

FILL OUT AND MAIL

"A THING OF
BEAUTY AND A
JOY FOREVER."
5 -TUBE $50TYPE SA

183 Greenwich St.. N. Y. C.

LOG YOUR SET WITH
"MY RADIO RECORD"

Broadcasting stations alphabetically arranged anforms for logging. Improved radio map. New
device for locating stations on map and measuring
distance.
A new pleasure and a real help in radio. Readabout It In March 21st Radio World. page 15.

sand Check or Money Order for 50 Cents.
A. W. WAITE, Inc. 113s3eltriak.A,NY.

5 -Tube Tuned Radio Frequency Set
$59, Liberal discount allowed
Thousands of satisfied owners
AMEREX ELECTRIC CORP.

232-E GREENWICH STREET NEW YORK

Radio World's

Classified
Ads.

Pay Advertisers.
10c a Word. $1 Minimum.

Is there anything you want to

BUY ?
SELL ?

EXCHANGE?
Use Radio World's Quick -

Action Classified Ads.

RADIO WORLD
1493 Broadway New York City



March 28, 1925 RADIO WORLD 27

New
Corporations

Whiteland Radio & Electric Corp., apparatus
$15,000.000. Samuel C. Wood, Raymond J. Gor-
man, Harry C. Hand, New York.. (United States
Corporation Co.)

Seiko Radio Corp., $3,000. L. E. & S. Selikowitz,
E. Feinson. (Atty. J. Feinson, 299 Broadway,
New York City).

All Service Electric Co., N. J., $125,000. A.
Lawrie Young, Francis Zeliff, Totowa; Otto F.
Lutolf, Paterson; Florence Eathorn, !Hilburn.
(Attys. Young & Randall, Paterson).

Atlas Colonial Corp., apparatus, Hackensack,
N. J., $5,050,000. (Registrar & Transfer Co.)

Modulo Tube Corp., apparatus, 1,000 common,
no par. L. C. Haggerty, E. Vogel, R. W. Carillo.
(Attys. Smith, Haggerty, King & Corcoran, 17

K 42d St., Ness York City).
Arc Radio Sales Corp., Newark, N. j., 1,500

shares, no par. John G. Herbst, Fred Brown,
Belleville; Eugene II. Smith, Newark. (Atty.
Harry Griffinger, Newark).

Bear Radio Products Corp., Newark, N. J.,
$25,0110. Mark B. \Vagteer, Isidore Bayer, Harry
Citret, Newark. (Atty. llarry Cutret, Newark).

Gold Medal Radio Corp., $25.000. II. Klein, T.
West, Jr., W. Griffith. (Attys. R. & R. W.
Griffith, 104 W. 61st St., New York City).

Acer Radio Products, $250,000. William Slams
Simons, Edward C. Wells, Rockville Center, L.
I.; Wendell Il. Garrison, Bayside, L. I. (Leonard
E. Wales, Wilmington, Del.)

Wallington Radio Cabinet Work, Wallington,
$25,000. Gustave Baur, Louis Walter, Edward
Bauer, Wallington; Edward Lorquist, E. Ruth-
erford. (Atty. Thomas J. Kennedy, Passaic,
N. J.)

California Amateur Gets
1924 Hoover Cup

HARTFORD, CONN.
/THE highest honor in amateur radio,
1 the 1924 Hoover Cup, has been award-

ed to a California radio man, B. Molinari,
of 653 Union Street, San Francisco. The
cup is given annually by Secretary Hoover
to the operator of the best amateur radio

F FtEsmAN
CRYSTALiE.Airowisiizio

World's Best
For Crystal or Reflex Sets
No more searching for the
sensitive spot- merely turn
the knob as you would a dial.

Loop -end contact!
Non-metallic housing!

Stays set when adjusted!
Withstands high voltages!

For Ease or Panel
mounting., complete
with crystal $1 50
At your dealer, otherwise send pur-
chase price and you will be supplied
without further charge.

O.2eas. freshman6i.inc.
adth cCo/Ideitser.innifictS

FRESHMAN BUILDING
240-248 W. 40th Street, New York

station in the United States in which the
bulk of the apparatus is the handiwork
of the operator himself. The 1924 cup is
the last of the Department of Commerce
trophies now authorized.

THOUSANDS OF BARGAINS
FACTORY GUARANTEED MDSE. BY MAIL
Genuine New Rad wtron or Cunningham Tubes

ITV.I 9S-200-201 A-WO-11-11 $2.39C859-300-101A-C1 1-11
Fresh Burge. or Everendy "B" Batteries

8248 Volt large elm 31.88-45 Toll $5.n0 sloe $3.80
Write for Free new Compteto Catalog on

Sets end Ports
STONE ELECTRIC CO.. 714 Pin. St., St. Louis. Me.
All Mdse. F.O.B. St. Louis, Mo. Dept. W

WRITE FOR

NEW CATALOGUE
Home of Semi -Assembled Kits

THE RADIO SHACK
55 Vesey Street Dept. C-154 New York

Tested and approved by Radio World

"TRI-TUNER"
Build Your Own Sell
Use Are Rad Products.
A Three -Circuit Coil. all
Litz wound on natural
bakelite.
SENT
PREPAID $3.00
Panel shield and hook.
ups included. Entine-
stock clips used.

Eliminates Soldering

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

EVERY PRODUCT GUARANTEED

COMPLETE 1024 INDEX OF RADIO WORLD,
appealed us RADIO WORLD, dated Oct. Id, 1941,
and an_ 10. MS. 150 per copy.

818 APPLY FOR LICENSE TO HEAR
PROGRAMS AS JAPAN

STARTS IN
WASHINGTON.

BROADCASTING with temporary
equipment has started in Japan. A

total of 818 applications for receiving sets
had been received up to February 20, 1925.
Sales of radio sets and apparatus continue
to be encouraging, cables Acting Com-
mercial Attache Frank Rhea, Tokio, to
the Department of Commerce.

$ ONE -FIFTY $

WHY PAY MORE?
W. H. Bryant's

$1.50
BESTONE

TUBES
are sold DIRECT.
That's why you can
save the jobber
profit.

State type desired when ordering.
Just pay the postman.
$1.50 plus postage

W. H. BRYANT
953 Washington St., Boston, Maas.
DEALERS :-Write for our

agency proposition.

Tbe T6roatica5t 1.t5tener
A SMALL PAPER WITH LARGE POSSIBILITIES

FOR THE WELFARE OF THE B. C. L.

Vol. 1 MARCH 28, 1925 No.2

EDITORIAL
WITIt this week's Issue tee
desire to announce a new
departure in our endeavor
to satlary our many eus-

lotuses-present and prospective.

Each week we will here list a
number of PPECIALS with prices
for the ensuing week only. This
gives you ant whole week to
take adrantoge of quoted prices.

We will handle standard parts
of reputable manufacturers only
and the mires will be the lowest
consistent with good merchandis-
leg anti a "'mare dent" to our
steadily growing family of sat -
Idled customers.

We aim to please, to satisfy
you and hope to have your good
will book of our efforts.

Cordially yours,

B. C. L. RADIO SERVICE CO.

{111CLRADIO SERVICESu'

,

Our Catalog it
of 1,000
Bargains
FREE!

Ask for it.

64.

! ! THIS WEEK'S SPECIALS ! !

runo
"66" ALL BAKELITE

THREE CIRCUIT RHEOSTAT
TUNER-ALL LITZ

ALL BAKELITE 10-20-30 Ohms

PARTS $2.50 59c

GENERAL INSTRUMENT PARTS
PYREX VARIABLE

CONDENSERS
ALL CAPACITIES

$3.75

FIXED MICA
CONDENSERS

ALL CAPACITIES

25c

BRANDES 'PHONES

$3.75

HAMMARLUND "B"
VARIABE CONDENSERS

.001-44 PLATES

$4.50

BRUNO 3 Tube Kit for DX
A complete set of parts of the best quality to build

the Famous BRUNO "66"
The complete Kit with engraved and
drilled Panel $21 50

FREEWith this Kit one 7 x 18.
MAHOGANY CABINET

Mall Orders Promptly Filled.
Add Postage. B. C. L. Radio Service 18 FULTON ST.Co. NEW YORK
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THE DX WONDER
(Concluded from page 10)

the resistance -coupled audio stages should
be .006 mfd. or higher capacity. In each
of the three AF stages, to the left of the
.006 fixed condensers in Fig. 1, is a fixed
resistance connected from B battery plus
to plate of the preceding tube. This is

If Your Neut's Gone Back on You-
Rebuild it to this Blades Coast to Coast Circuit,using same old 1,11301, almost some Darts, but noNightmare of Neutralization. Twenty-two feet of
gold sheathed wire, with only extra part and Minnie,
complete instructions --$5.00, prepaid anywhere.Nothing more to buy. Over a thousand "converted"
Newts are daily bringing in clean, resonant volume
from Oust to Coast. Details-tOe. 98 page mestycatalog of PARTS ONLY -10c.

K LADAG RADIO LABORATORIES, Kent, Ohlo

CUT OUT THIS AD
Sand It to as with rim red eramEve

a perfect tale-any *won

Mastertone Radio Co.
003 Broad St. Newark N. J.

Regitlar$30Value

5TUBESE"
8 Circuit

Tuner Gutuanteed to_ - give se good results
ae sets mIllas at 580. Fine mahogany Cab-
inet. Engraved Panel and dials to match.We pay transportation. Send Post Office
or Express Money Order. Gives satisfao-
lion or money refunded.

JULIUS HOWARD, Dept. R.W.
217 West 128th Street, New York, N. Y.

0

Make 5100 Weeklg -sell RADIO
Demonstrate Once-Results Mean Sure Sale

Coast to coast,lowest prices,attrac-
five four -tube instrument $39.50.
Big commission to you. Exclusive
territory to proven salesmen. Ter-
ritory going fast, write today for
large illustrated book No. 100.
Don't fail to name your county.

OZARK.A. Inc.eon Washington Blvd. Chiago. Me

Easy
Sales
Big
Profits

50

THE

the coupling or plate resistance and is of
the same value, .1 megohm (one -tenth of
1,000,000 ohms, i. e., 100,000 ohms) in all
three cases, R4, R6, R8. The resist-
ances to the right of the .006 condensers
are grid leaks, the resistance of which is
progressively smaller as the stages in-
crease. They vary inversely. The grid
leak R5 has a resistance of 1 megohm
(1,000,000 ohms); the second grid leak, R7,
is .5 megohm (500,000 ohms) and the re-
maining grid leak, R9, is 25 megohm
(250,000 ohms). These values have proven
successful and are the ones used in the
3 -stage resistance amplifier unit produced
by Daven, already wired. But if you are
going to construct the resistance amplifier
you may use grid leaks of the proper
values for all the resistances in the audio
stages. Be sure that you use dependable
products, as it is difficult to make resist-
ances that really have the rated resistance.

The voltages to use depend on the tubes.
The tubes should be C30IA or UV201A
tubes for the four amplifiers. The re-
sistance values given for the audio stages
were computed with that idea in mind.

The plate voltage in the RF stage should
be about 90, and the same voltage will
give satisfaction in the audio stages.
Those desiring still greater volume may
benefit by adding an extra B battery,
bringing the voltages to 135 for the audio
tube plates. The RF tube voltage re-
mains at 90, however, and the detector
plate voltage at 45. If different voltageS
are to be used, such as 90 on the RF
tube and 135 on the audio tubes. it is
well to connect the B minus and A plus
from battery post to battery post, and
use the extra cable for the 135 -volt lead.

The by-pass condensers C3 and C4 may
be soldered to jacks, in the case of C3, be-
tween outside right angle ant outside spring.
The inside spring of J1 that makes contact
with the outside hooked spring goes to
the grid blocking condenser, .006, at left
in Fig. 1, and to one side of the resistance
R4, .1 megohm. The remaining spring,
making contact with the right angle of the
double -circuit jack, goes to the other end
of R4. The right angle goes to B+, the
hooked outside spring to plates. Thus
when the jack is closed the inside springs
respectively make contact with plate and
B plus 45 volts. When the plug is inserted
these connections are cut out.

In wiring the set, except to affix a con-
denser to a jack, and the like, it is not
necessary or advisable to solder. Bare
No. 14 wire may be used, eyelets being

TOROIDAL
USED in exactly the same manner as the open

radio frequency coils-they are self balancedand self neutralized. They have no stray Adds
nor leakages, nor can they feed back, thus inswing
the radio get builder of correct operation without
bowling or squealing.
One builder using these Transform-
ers In the SUMMIT circuit received
54 stations in two nights, traveling
West to Denver and South to Mex-
ico City. This circuit with instruc-
tions for building enclosed with each
set of Transformers.

List Pees (Set a 3 mated urea)
$10.00

Distributors and Jobbers
Wanted

= Summit Radio M'f'g
Co., Inc.

Dept. 27
481 Broad Street
Newark, N. J.

FREQUENCY
TRANSFORMER

Pit. Applied Fat

made with round -nosed pliers or busbar
benders, so that binding posts screws may
be tightened onto these loops. The elec-
trical connection is just as good as a
soldered one and the danger of impairing
the efficiency of the set by accumulation
of flux is safely absent. I always use
No. 18 double iotton iovered wire for
internal connections, and while it does not
make as pretty a job as busbar or even
the bare No. 14, sets never work better,
often worse, under the busbar system.

LOW -LOSS COILS
in the Famous Pickle
bottle form designed

by M. B. Steeper

Certified by HERMAN BERNARD
for ace In the

Radio World's 1925 Model

DX SUPERDYNE
Guaranteed for best results In this wonder circuit

Price $8.00 per set
At your Dealers or direct postpaid.
EASTERN COIL CORP.

Dept. R.W., 22 Warren St., New York, N. Y.

NO 50
COD.

Direct
fromladen/

to you

THE RABAT SENIOR
4200 Pin...A.Mps. CAPACITY

FORA LIMITED TIME ONLY
Tem sae yezeetees.ler sex: tf,..tiu =
ile Sabra Deaarproill yew tsars9aM. 14 etion dese $7.Ve.

Rabat Senior Batteries
...Km.... and cm o See.

ekes yawn of TZ, =d'untr4 real-VVra errttetForm 113 Pack dm e ofsturdy Battery. Sipp.letelY
And you can save .10 by arderin. 110Vd.

RABAT JUNIOR BATTERY $2.15 C. 0. d.
I as CUL aA VOL. lioo IL A. CAPACITY,

Pg`,Z,dfr11.-t:- '"'"°"r""'Kiln u
ial red or beery. snipped dry.. -00. td.r.,dwe

a. batteries can be recha.ed at home at a very law cost.

Rabat Super -Charger $3.00 c. o. d.

SEND NO MONEY
But write us today. a...mg pliant' and lypt .ant.L Alter examin.

-`""""'"'""Y`'"-.
The Rabat ,uarantec is back of all our product. DON'T WAIT.
ORDER TODAY and save the middlemans prat.

THE RADIO RABAT COMPANY
I 7lIl Bt. Oialr Armee Oleeelead, Okla.

NewYork's newest and most
beautifully furnished hotel -

...acc.qtrocgioat IC:q4 quests
Broadway at G3t=Street.

VJiTrIPRIVATE ro
013.4 25°
Room wrni PRIVATE 13ATIi-

$350
ALL OUT51DE ROOMS e.
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N. Y. University to Broadcast
NEW YORK UNIVERSITY is plan-

ning to erect a radio broadcasting
station on the campus on University
Heights, New York City, using as a
support for the antenna the mast of Sir
Thomas Lipton's yacht, the Shamrock IV.
The University Council announced that
the mast of the yacht with which Sir
Thomas attempted to lift America's Cup
in 1920 had been accepted from him for
a flagpole as well as an aerial support.

Although the plans for the broadcasting
station have not yet been completed, ex-
periments carried on in the Sage Lab-
oratories of the Engineering School are
expected to enable the university authori-
ties to establish the station in a short
time. The use to which it would be put
was not given, but it was said that a good
share of the programs to be sent on the
air would consist of college lectures now
being broadcast over WJZ each week by
members of the university teaching staff,

The mast of the Shamrock IV. will be
placed on Battery Hill, an old English
stronghold in the Revolution, and will be
formally presented during the commence-
ment exercises, at which Sir Thomas is
expected to speak. It is in two sections,
one of steel 113 feet long and a topmast of
wood 56 feet. A strong masthead light
will stand at the top, where as a night
beacon it will be visible for many miles.

THE "GOODE"
TWO - 0 - ONE

Le Ton d'argent

BY
MAIL
ONLY

$2.00
Postpaid

QUARTER AMPERE
AMPLIFIER -DETECTOR

RADIO TUBE
GUARANTEED SATISFACTORY

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

ONE-"Goode" $2.00Detector -Amplifier
THREE-"Gimle"

$5.50Detector -Amplifiers

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

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

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

The Goode Tube Corporation
bacerposimmi Dept. B

OWENSBORO KENTUCKY

11,000 CRYSTAL SETS SOLD IN
MONTH IN ONE SWEDISH CITY

WASHINGTON.
IT is reported that in Gothensburg,

Sweden, alone there were sold during
January about 11,000 crystal receiving sets,
30,000 headsets, together with a large
quantity of other parts of all kinds, the
total sales amounting to almost 1,000,000

For Battery, Ante.. and Ground Leads-

Jones
MULTI -PLUG

TNT, "cTA_NDARD SET CONNECTOR

HOWARD B. JONES
618 S. CANAL STREET CHICAGO

ccL113c

Write Today
For Descriptive

Folder of

THE HOWARD
5 -TUBE

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

Beautiful Walnut Cabinet with
Special Howard Neutroformers,

Tube Sockets and Rheostats.

uTRoDyNE,
Paaret*P44;'i28,

HOWARD MFG. COMPANY
451-4t9 E. Ohio St. Chicago, Ill.

crowns, Trade Commissioner T. 0. Klath
informs the Department of Commerce.
About 4,000 radio licenses have been taken
out.

BUTTS DUPLEX PHONE CLIPS
4 for A handy little

device for fas-
,' tening two or

more sets of
phones to bind-

lUC post.
Manufactured by C. W. BUTTS, Ina.
42 Hedden Place East Orange, N. J.

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD

Please send me RADIO WORLD for months, for which
please find enclosed $
SUBSCRIPTION RATES:
Single Copy $ .15
Three Months 1.50
Six Months 3.00
One Year, 52 Issues 6.00
Add $1.00 a Year for Foreign
Postage; 50c for Canadian Post-
age.

1493 Broadway, New York City
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Harbord on a Trip to
South America

GENERAL J. G. HARBORD, president
of the Radio Corporation of America,

sailed from New York City with Mrs.
Harbord on the Western World of the
Munson Line for Rio de Janeiro. The
couple will proceed to Buenos Aires.

The General said that he would make
the trip across the Andes to Santiago, the
capital of Chile, and Valparaiso. He ex -

"EAGLE" ALL -METAL

RADIO TOWERS
Adjustable to Fit Any Type of Roof

Get better reception with a good outside Aerial. Long
distance sets. Including ships at sea use the best possible
Aortal. Eagle Radio Tosvere are handsome and sturds.
We shlp on a money -beck guarantee. Ask your dealer
CM write us for Monitore.
1. R. Durrell Ca, 356 Folsom 91.. Milwaukee, Wis.

Dept. 15

WHY PAY $50 to $150
FOR A 5 TUBE SET?

$1

50
Buys Com-
plete Parts
to Build the
Famous

CLARO

D. X. SPECIAL
3 TUBE SET

PARTS INCLUDE ENGRAVED AND
DRILLED PANEL:

2 23 P1. Cond. L.L. 2 Transformers
1 Coil, L.L. 2 Dials
2 Rheostats I Filament Switch
2 Jacks 1 Set B Post
3 Sockets

Bus Bar-Down to the Last Screw, etc.
For Volume and Distance It's a Knockout!

DIAGRAM FREE!
Special Cabinet for Above $3.50

Send Money Order. We Pay Expr sew. Satis-
faction Guaranteed or Money Cheerfully Refunded.

TUBES
TEYyPe:y2001,,Ae

Guaranteed

'1%1 & A RADIO CO.
281 Washington St. Brooklyn, N. Y.

His Bills in Peril,
Smith Broadcasts

Direct Appeal
OVERNOR SMITH of New

%..2 York made an appeal from
station WGY, Schenectady, for pub-
lic support of the program for
which he is seeking the approval of
the Legislature.

The Governor and the Legisla-
ture locked horns from the begin-
ning of his term. With the date of
adjournment less than two weeks
away, Governor Smith found his
two major measures-a reduction in
the State income tax and the issue
of $300,000,000 bonds to eliminate
railroad grade crossings-slated for
defeat. He then decided to broad-
cast a direct appeal to the voters.

pects to arrive in New York about April
20. During his tour of South America
General Harbord will investigate radio
conditions.

RIO DE JANEIRO.
GENERAL J. G. HARBORD, retired,

president of the Radio Corporation
of America, arrived here and announced
that a highpowered radio station would
be constructed at Rio de Janeiro jointly
by his company and English, French and
German interests. The new station, he
said, probably would be in operation in
November.

Extradition Attempted in
Tube Inquiry

THE investigation of bootleg radio
bulbs led to extradition proceedings

against John Bradley, of Mossmere, N. J.,
under arrest in Newark on a charge of
having been partner in a conspiracy to
sell through ten New York City dealers
$200,000 worth of bulbs, fraudulently
stamped with the trade -mark of the Radio
Corporation of America.

Jacob Gelbman. a radio horn manufac-
turer, who failed to obey a decree en
joining him from patent infringement on
a plastic radio horn, was fined $250 by
Judge Mack and remanded to the custody
until payment.

$1.58
$2.15 in
Canada

Atlantic Coast Silent Due
to an S. 0. S.

RADIO broadcasting in New York and
all along the coast was suspended

one recent Friday night at 6:15 when an
S. 0. S. call was picked up by the Naval
Communications Station and the station
of the Independent Wireless Telegraph
Company at Easthampton, L. I.

Ships at sea, including some as far as
1,800 miles, were queried without success
until the United States liner Leviathan,
bound for New York, 'reported at 6:45
o'clock that the radio operator at Gibral-
tar had sent a message saying the ship
in distress was somewhere near that sta-
tion. When it was found that the ship
was so far away, local broadcasting was
resumed. Herman Bernard, managing
editor of RADIO WORLD, who broadcasts
from WGBS every Friday, at 6:30 P. M.,
went on the air instead at 6:47 that night.

F I LKO-
SCIENTIFICALLY CORRECT
RADIO LIGHTNING ARRESTER

c?,)c1 wit4tfie1000-6uaruntee

Protects your set from light-
ning or we repair or replace
the set. Send 2c stamp lot
literature on improved recep-

tion. Dept. R.W.-328.

DX Instrument
Company

Harrisburg, Pa.

?dark
Reg. V Tunes straight through

the locals, gets distance.
Brings in more stations-clearly and
with volume-in a given length of time
than any other set. Direct comparisons in-
vited. Zenith receiving sets cost more. but
they do more, -The exclusive choice of
MacMillan for his North Polar Expedition.
Zenith Radio Corporation

332 S. Michigan Avenue, Chicago

WANTED: RADIO WORLD ISSUES OF OCT.
1, 1924, and Nov. 8, 1924. if you have these
copies, mail them to us, and we will send youcopies of current issues. RADIO WORLD, 1493
Broadway, New York City.

RADIO WORLD'S QUICK -ACTION CLASSIFIED ADS.
10 CENTS A WORD. 10 WORDS MINIMUM

GUARANTEED RECTIFIERS
110 volt 60 cycle 6V, $10.00; 12 V, $12.50. 10%

discount for cash, Banner Electrical Co., Urbana,
Ohio.

NEW SPECIALS, CARDWELL type loloss
condensers, 17 plate, $2.15; 23 plate, $2.95; Pioneer
Variometers, couplers, $2.50; Arco audio trans-
formers, 3f/y-1 warranted, $1.85. Prompt delivery.
American Radio Co., 225-7 N. Frederick St., Bal-
timore, Md.

DON'T BUY A RADIO ANYWHERE until
you get our lowest tnoney-saving prices on
Radiolas, Zenith or any other standard make
you want. State make wanted. Write to -day.
Address, G. W. Simms, Lake, New York.

FREE-COMPLETE RADIO-RUSH
Your name today for FREE PLAN. This offer
is sweeping the country. ABSOLUTELY FREE.
Guaranteed 300 miles. Don't delay. F. KIRSCH,
428 Calvin Ave., Baltimore, Md.

PATENTS-Write for free Guide Books and
"Record of Invention Blank" before disclosing
inventions. Send model or sketch of your in-
vention for our Inspection and Instructions Free.
Terms reasonable. Radio, Chemical, Mechanical,
Electrical and Trademark experts. Victor J.
Evans & So., 924 Ninth, Washington, D. C.

RADIO TUBES RE -SENSITIZED. Tubes that
light but are weak or paralysed, made like new
by new process. Satisfaction guaranteed. \Vrap
carefully and mail. Tubes returned P. P., C. O.
D. Real proposition to dealers. Weidenbach
Electric Co., 505 N. Main, Mitchell, S. Dak.

SET OWNERS USING any 201-A tubes send
$1.00 for valuable information with explanatory
diagram. Address T. W. Fenton, 3447 N. 18th
St., Philadelphia, Penn.

RADIO HOSPITAL. Specialists in Neutrodynes
and Superhetrodynes. Radio Central, Abilene,
Kansas.

AGENTS-Write for free samples. Sell Madi-
son "Better -Made" Shirts for large Manufacturer
direct to wearer. No capital or experience re-
quired. Many earn $100 weekly and bonus. Madi-
son Mfrs., 501 Broadway, New York. ,

DINING AND SLEEPING CAR CONDUCTORS
(White) Exp. unnecessary. We train you. Send
for book of Rules and application. Supt. Railway
Exchange, Sta. C, Los Angeles,

BIG DISCOUNTS-Standard nationally known
Radio Sets, Parts, Prepaid. Write for lists.
Wood's Radio Service, 533 -50th Street, Brooklyn,
N. Y.

BE RADIO MAN of your county. I show youhow. Send $2.00 for samples. Money back guar-antee. James H. Konkle, 192 Market Street,Newark, N. J.

WANTED-A thoroughly experienced man formanufacturing and repairing VACUUM TUBES
in small plant out of New York. Must be cap-able of personally performing all operations, in.eluding taking care of system and doing necessaryglass work, also handling help efficiently. Answer,giving full particulars, experience and references,BOX 101. RADIO WORLD.

A $5 HOME-MADE LOUDSPEAKER, byHerbert E. Hayden, in Feb. 7 issue. Send 15cfor copy, RADIO WORLD, 1493 Broadway, NewYork City.

LOUDSPEAKER ON TWO TUBES aeaceapliehed by the Bluebird Reflex, described byLieut. Peter V. O'Rourke in the Feb 7 issue ofRADIO WORLD. Picture diagram, also schema-tic diagram, panel and assembly plans. An ht -expensive set to make and operate. One stageof tuned RF, crystal detector, one reflexedaudio stage and one free audio stage. Selectiveand good for DX. Send 15c for a copy or startyour subscription with the February 7 issue.RADIO WORLD, 1493 Broadway, New YorkCity.
.
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PLANES 5 MILES APART
HOLD PHONE TALK

ACCORDING to reports to the War
Department two army aviators at

Dayton, Ohio, talked to each other by
radiophone while in the air and more than
five miles apart. The two ships were
equipped with broadcasting and receiving
apparatus for test purposes. It is the
hope of the War Department eventually
to equip all planes so that the pilot may
carry on conversations while in the air.

T. R. F. COILS
low loss type, requiring no $4 so
angle mounting, per set of 3

Manufacturers write for discounts.

NOLTE MFG. COMPANY
61-C Gautier Ave. Jersey City, N. J.

$ I LTAAO RE
RECEIVERS.

Combines all the es.
sentials of flee radio reception to the
highest degree at lowest Price. Write for
descriptive clroular. Dept. X.

BILTMORE RADIO CO
BOSTON 30 MA SS. IMO

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

GENUINE ERLA KITS IN FACTORY
SEALED CONTAINERS

Write for Our 100 -Page Catalog

LIBERTY MAIL ORDER HOUSE
P682, 106 Liberty St., New York, N. Y.

The New Type 54

MONOTROL
Rea. U. 8. Pia. Of/.

Grimes Inverse Duplex System
The only set that has 3 stages of tuned radio
frequency ON ONE TUNING DIAL.

23 Other Important Improvements
Write for tackle! -IV. 11's ',REL.

SLEEPER RADIO CORPORATION
434 Washington Street Long island City. N. Y.

NEW 'REFLEX TUBES

$1.50
CANADA 35o EXTRA

All Tubes Guaranteed.

Mail Orders Solicited.

DENNING
RADIO MFG.

455 SPRINGFIELD AVE.
NEWARK, N. J.

Time Finder Invented

0,2

0

FIG. 1, detail of the Time Finder invented by Geo. B. Gardner.

DX fans need no longer guess the cor-
rect time to tune in for distant sta-

tions, nor worry their brains in figuring
out the difference in time between the
different broadcasting stations when you
want to listen to the program of some
distant station, or demonstrate to your
friends the superiority of your set by
bringing in some far-off station.

George B. Gardner, a printer living at
923 Hutchinson Court, Brooklyn, N. Y.,
has evolved a dial for a clock which auto-
matically gives the correct Standard Time
in all the time zones west of Greenwich
(London) to the Island of Hawaii in the
Pacific Ocean. The dial is a simple thing
and any one can see the exact time in
all places. By attaching the center dial
to the post which turns the hour hand on
a clock or watch, setting the dial so the
hour hand will show local time in any
zone, you have a revolving dial that turns
with the hour hand. The minute hand
is correct in all zones, all time changes
being one even hour. Starting from
Greenwich (London) time is measured
east and west, 15 degrees of longitude
equaling an hour. Thus it is a simple mat-
ter to show correct time one-half way
around the world. In this clock some
zones are omitted, to avoid confusion ar
to where to start. Between London and
Halifax there are three omitted-Canary
Islands, Azores and Rio de Janeiro. After
Hawaii is one-the Island of Samoa.
After that one hour is the 180th meridian,
the meeting place of west longitude and
east longitude time-where you lose a
day in traveling in one direction and gain
a day in the other, in the Pacific Ocean.

Mr. Gardner has also made a Radio
Time Finder, which gets exactly the same
results, but has to be set by hand. Its
two super -imposed parts are shown sep-
arately in Fig. 1. The dial is identical, it
is connected with a binding post and by
setting it to the correct time by your clock
or watch you automatically get the correct
tinge in all zones. The Time Finder is on
a heavy card in black and white, and pre-
sents a good appearance.

The clocks are intended to either be set
in the cabinet, as a dial would be, or can
be had in either black or mahogany bake-
lite frame.

THE GENUINE LOUDSPEAKER

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

MONEY BACK GUARANTEE

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

A $5 HOME-MADE LOUDSPEAKER, by
Herbert E. Hayden, in Feb. 7 issue. Send 15c
or copy, RADIO WORLD, 1493 Broadway, New

York City.

For Maximum Amplification Without
Distortion and Tube Noises

use the well known
Como Duplex Transformers

Push -Pull
Send for Literature

COMO APPARATUS COMPANY
448 Tremont Street Boston, Mass.

NEW - NEW - NEW
FRESHMAN MASTERPIECE

KNOCKED DOWN KIT
Everything complete to build this won- $39.50

dertul receiver
No cabinet Included.

Send order with cash to -day.
WIRE or phone; we will send C. 0. D.

Regular discounts to dealers.
THE BOWER RADIO SHOP

Wholesale Radio READING, MICHIGAN

"HOW TO MAKE-"
The following constructional articles leave
appeared in recent issues of RADIO
WORLD:
Sept. 6, 1924-A simplified Neutrodyne with

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

Nov. 15-A Sturdy Low -Loss Coll. by Lieut.
P. V. O'Rourke.. An Intro 2 -Tube Receiver,
by Byrt C. Caldwell.

Dec. 6-A 6 -Tube Pupae -Heterodyne Going a
Varlometer, by J. E. Anderson. A $1 Coil
Winder. by Herbert E. Hayden.

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

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

Deo. 27-A 2 -Tube Varlometer Set, by Lieut.
P. V. O'Rourke.

Jan. 3. 1923-A 3 -Tube Portable That Needs No
Outdoor Aerial, by Abner J. Gelula.

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

Jan. I7-A $25 1 -Tube DX Wonder, by Abner J.
°elute.

Jan. 24-A Selective $15 Crystal Sot, by Brewster
Lee. A Varlometer-Turned Reflex, by Abner
J. Oolula. An $18 1.Tubo DX Circuit for
the Beginner. by Feeder Refpntkin.

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

Feb. 7-The Bluebird Reflex. by Lieut. P. V.
O'Rourke. A $5 Homo -blade Loudspeaker. by
Herbert E. Hayden.

Feb. 14-A Super -Sensitive Receiver. by Chas.
White. A Honeycomb RFT for DX,

by Herbert E. Hayden.
Feb. 21-A I -Tube Reflex for the Novice, by

Feedor Rofpatkin. A Set for Professional
Folk, by Lieut. P. V. O'Rourke. A Honey-
comb Crystal Receiver, by Raymond B. Wailes.

Feb. 28-A Pot That Does the Most Possible With
6 -Tubes. by Thomas W. Benson. Throe
Re8154111,0 Stagea of AF on the 3-Circult
Tuner, by Albert Edwin Senn

March 7-Storage B Battery. by Herbert E.Hayden. Benson's Super -Heterodyne.
March 14-The Refused 3 -Circuit Tuner That TOO

Can Log, by Herman Bernard.
March 21-A Variable Leak, by Herbert IS.Hoyden. A 4 -Tube. 3 -Control Set That Gots

the Moat DX, by Lieut. P. V. O'Rourke.
Any copy,Any 7 cotiles, $1.00. The whole18 copies $2.50, or start subscription with anyIssue. Radio World, 1493 Broadway. N. Y. City,
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against BLOW/OUT
CAN BE RELEASED NOW

Blo-Pruf 501A-the perfect detector, the
perfect radio frequency amplifier, the perfect
audio frequency amplifier-guaranteed for
six months against blow -outs, and needs no
rheostat!
Think what this new tube means to YOU
as a Radio user. Think of the mill'
blown -out tubes, and their waste

, Realize that here is a new invention
absolutely protects the delicate filar t
the tube, and enables us to issue
guaranteeing Blo-Pruf for six
months against blow -outs.

RADIO EQUIPMENT COMPANY,
18 Stuart Street, Boston, Mass.

Gentlemen:
Enclosed find $ Send at once, postpaid,

501A Blo-Pruf Tubes. It is understood
that these tubes are guaranteed for six months
against blow-out from any cause.

slAWLE

s.DDRESS

P.

SOLD ONLY BY MAIL
Blo-Pruf tubes are sold only direct by mail, andare the same price as ordinary tubes. When youinstall Blo-Pruf tubes in your set you are guar-anteed against the great loss of blown-out tubes.Fill out the coupon now! Secure enough Blo-Prufsfor your set. If they are not entirely up to yourexpectation return them and your money will be' diately refunded. If a tube blows out inside

onths from any cause, it will be immedi-
changed. Distributed by the oldest exclu-
dio house in New England, its name isYOUR guarantee of satisfaction. Don't put offg these wonder tubes. Act at once! Mailupon NOW!

13.g9c)-PgfifItyBus
ARE

FULL Y
GopRAAriz.4.6 RADIO EQUIPMENT

COMPANY.
NEW ENGLAND:5 OLDEST
EXCLUSIVE RADIO HOUSE.
20 Stuart Street..
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