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You will never know the thrills
of radio until you own a

g DETECTOR =l

The Greatest Value ever Offered

in a Radio Receiving Set
5 tube tuned radlio frequency
embodying the 5 big features
demanded in a perfect receiver

¢ Built of only the finest low loss material in a
beautiful mahogany cabinet; or soft-toned leath-
erite,

q Tt brings in far distant stations,

g Night after night at the same points on the dials,

4 With real loudspeaker volume,

¢ And full throated, true to life tone.

Ask your dealer for a demonstration. He will gladly give this wonder
set any test that you desire. It is the equal, if not the superior, of
any set on the market, regardless of price.
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THE BABY PORTABLE

By Herbert E. Hayden
WITH Spring approaching—if one

may mention the fact, yet ignore
paraphrasing the adage about “a young
man’s fancy” — the
outdoor holiday spirit
is undergoing antic-
ipated revival, That
means you simply
must have a portable
set. Build one, even
if you have a “fur-
niture type” receiver
at home; build one,
even if you are to
make the portable do
service in the field or
in the parlor; and I
might add, build this
one, for it is a neat,
efficient and simple receiver.

The Circuit Used

The regenerative hookup is used in
standard style, except perhaps for the
wired interconnection of aerial, primary
and secondary at high potential. Where
the joinder is made it is usually at low
potential (ground, end of primary, end
of secondary and A battery). But the
circuit shown in Fig. 2 gave slightly more
volume,

A filament-control jack is used. Thus
by inserting the phone plug the tubes are
lighted. When the plug is taken out the
set is turned off. The top pair of prongs
take care of this. The uppermost leaf
goes to the battery side of the rheostat,
the next adjoining prong to A minus. The

HERBERT E.
HAYDEN

Put the beginning of the primary winding to
the antenna post and the end turn to the ground
post. The beginning of the secondary winding
goes to the stator plates of the variable condenser
aud also to one end of the fixed condenser, which

a capacity of .00025 mfd. The end of the
secondary goes to the rotor plates of the variable
condenser, which in turn goes to the filament
pasitive of the vacuum tube socket. This in turm
goes to the filament plus binding post. The be-
ginning of the tickler winding goes to the plate
post of the socket. The end of this coil goes to

the fixed condenser which has a capacity of .005 °

mfd. The remaining terminal of the fixed con-
denser goes to the B minus. The end of the
grid fixed condenser goes to the grid post of the
socket, shunt a grid leak across the condenser.
Wo now start to wire the filament control jacle
The bottom terminal of the jack goes to the B
plus post, the second terminal from the bottom
goes to the end of the tickler coil, the third
terminal goss to the A minus post, and the last
terminal goes to the resistance wire of the rheo-
stat, the arm golng to the F minus of the tube
soclet, Con{zect A plus to B minus. The begin-
ning of the’primary winding and the beginning
of the secondary winding are then connected
together. (Fig, 2).

O R R S S T e L T

A BABY COIL is used in the 1-B Model Portable for space comservation.

end of the plate coil goes to the third
prong from top, while the right angle
is connected to B+-.

The tube is a WDIL. A 14-volt dry
cell of the No. 6 type heats the filament.
The plate voltage may be 2214 and a small
B battery used.

The Aerial Problem

A very short aerial, even 35 feet used
outdoors, will work this set splendidly.
It may be carried about, with insulators
attached, and strung up between trees or
otherwise. For a ground, some No. 14
insulated wire may be laid for thirty feet
or so and connected to the set, or
an iron rod may be driven into the earth.
The frame of an automobile will do.
Aboard a boat a trailing wire in the water
can be used. The set will work without
any ground,

Requirements

A portable should be very compact and
light. This one is both. Fig, 1 (on out-
side front cover) shows a rear view of the
interior of the set. Cramping is avoided,
but no space is wasted. The jars that a
portable must necessarily suffer will not
hurt the set, for it is made for the express
purpose of withstanding them. Only ear-
phone service is obtainable from this I-
tube set, but several pairs of phones may
be plugged in.

Malking the Cabinet

The panel is 734 x 514", therefore wood
cut to the following sizes is necessary:

Two 934” x 5” (sides).

Two 734” x 5” (top and bottom).

One 8” x 834” (back cover).

Two 4” = 6” (doors). .

One 715” x 114” (strip inside, front
doors).

One 3-1/16” x 8” board for hottom front.

That makes a total of nine pieces of
wood to be used in the construction of the

cabinet or case. Mahogany, walnut or any
other wood, even pine, may be used. The
thickness should be about 4”.

The 9% x 5" pieces are for the left
and right sides of the cabinet, the 714 x
5" pieces for top and extreme bottom.
The pieces are arranged in box form and
glued together. The doors are self-ex-
planatory (see Fig. 7) and require four
small brass hinges. On the door at right
is a small push-button catch that engages
the under surface of the cabinet top. The
7% x 114” strip runs horizontally, the long
end in front, and is affixed to the 3-1/16
x 8” board that covers the space in front
below the doors. The small strip is a
shelf that helps support the panel. Glue
or brackets (two brass right angles) may
be used.

The Panel

For support for the panel a small ledge,
made of strips of wood, may be made
around the inside, the screw holes in the
panel being drilled to meet the ledge.
Otherwise the bracket system may be
employed here, too. The holes on outside
of cabinet would be countersunk.

The template for the panel is shown in
Fig. 3. The tickler dial is at top left, the
wavelength dial at lower left. The other
knob (top, right) is the rheostat. At
lower right is the jack.

Parts

A straight-line frequency variable con-
denser is used. It has a maximum capacity
of .0005 mfd., normally 23 plates. It is of
low-loss construction. The inductance is
a Baby Coil, a regulation 3-circuit tuning
coil, but wound on quartzite glass rods,
even unto the tickler, and is small in
dimensions, although sufficient in induct-
ance. The grid condenser has mounting
clips and on these is placed the fixed grid
leak, about 2 megohms. The socket is
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TEMPLATE of panel for the Baby Portable described by Herbert E. Hayden.

(Concluded from preceding page)
supported solely by the busbar wiring, and
thus has a sufficient shock-absorbing pro-
tection.

The trade names of the parts I used
are: Lacault tuning ‘condenser (Phenix
Radio) ; Bruno Baby Coil; Daven 2 meg.
leak; Dubilier No. 640 grid condenser,
.00025; Dubilier .005 mfd. fixed bypass
condenser; No. 4 Saturn jack; Red seal
dry cell, 134 volts; two Eveready (Na-
tional Carbon Co.) No. 763 B batteries

(2215 volts each).

Only one B battery is
absolutely necessary, but two give more
volume. Fig. 2 shows one being used.

This 1-tube set is the successor to a
previous one I described in Rabpio WorLp
and, makes it casier to build than the
other, because of the use of standard parts
and the absence of any necessity for spe-
cial products, such as the coil of the 1-A
portable. I call the present set Model 1-B
to distinguish it from all others.

A Na-ald vacuum tube socket to fit a

Planes to Land

Without Sight

of Ground, Expert Predicts

C OL. PAUL HENDERSON, Chief of
the Air Mail Service, asserted in an
address at the Exposition of Inventions in
the Engineering Societies Building in New
York City that the aerial epoch had arrived,
and that air travel would be common and
safe under all conditions for the next gen-
erations. )
Col. Henderson predicted the development
of directional radio, which enabled the
Homeric to speed directly to the Japanese
ship which sank recently, so that aviators
can navigate without having to see the
ground, as at present, to tell where they are
and which way they are going. \He also

»

said that altimeters, built on the principle
of radio reflection, would not only tell the
aviator how high he was above the sea, as

at present, but his altitude over land, which -

would make flying in a dense fog possible.

THE _ OFFICIAL LIST OF STATIONS

in the United States, Canada, Cuba, etc., with’

list of station slogans, was published in
issue. Send 15¢ for cop g
Broadway, New York City.

ay 2
to RADIO WORLD, 1493

A SURVEY OF 1-TUBE DX SETS, by Lieut.
Peter V. O’'Rourke. Seven circuit diagrams, Great
material for DX fans. Send 15¢ for April 11
issue. RADIO WORLD, 1493 Broadway, New
York City. - '

WDI11 tube was used; also one 6-ohm
wire-wound rheostat.

The coil can be built at home and here
is how this is done:—Procure a quartzite
or other three circuit tuner form. The
length of this form is 47, the diameter 3”.
The tickler is 2” in length and in diameter.
There are six terminals on the form, three
on each end. Four are for the primary
and secondary leads and two for the tick-
ler leads. Now for the winding. Number
24 silk over cotton covered wire is used.
Start winding connecting the beginning
of the wire to one post on the end which
is farthest away from the tickler coil
Continue winding until 9 turns have been
made. Connect wire to nearest binding
post. Leave 4 inch space. The begin-
ning of the secondary winding is con-
nected to its binding post and 52 turns
are wound, the end going to the post op-
posite the post to which the beginning of
the secondary winding was connected.
The tickler coil is now wound. For the
tiqkler coil, connect the beginning of the
wire to the post opposite and furthest
away from the post having the end con-
nection of the secondary winding. This
lead is brought through a small loop
through the form. Wind 15 turns. leave
5{;'mch and wind 15 turns more. Connect
this end to the remaining post, through
the same loop hole that the other tickler
winding was made. The beginning of
primary and of secondary is connected
with a wire from post to post and to
aerial. (Concluded next week)
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One Tube More for Quality

N f

Fig. 1~-Wiring diagram of a set having the last audio stage handled by parallel-connected tubes

By Brewster Lee

WO tubes, instead of one, in the last

step of a two-stage transformer-
coupled audio-frequency amplifier improve
quality greatly. Anything within econotmic
and scientific reason that improves quality
of the received sig-
nal should appeal
to radio fans. Sets
that operate a
speaker, even the
faithfully reproduc-
ing cone type, with-
out audible distor-
tion, constitute the

best possible en-
couragement of
greater radio

growth and popu-
larity. It often hap-
pens that persons
who do not own
sets, and who suffer from the misconcep-
tion that such a thing as clear-toned radio
reception is impossible, are immediately
captivated by hearing a non-distorting set.
Besides, there is the laudably selfish ad-
vantage of having one’s own receiver pro-
duce undistorted signals for one’s own
ears. Many sets, both factory products
and the home-made variety, distort, and
the owners do not realize it. Therefore
when distortion is removed a new joy
comes into their lives.

Says 85% of Sets Distort

The class of folk known as music loy-
ers is particularly exacting on the quality
question. If these folk are to judge radio
!)y what they hear in friends’ homes, and
if they are unlucky enough to be visitors
exclusively to domiciles with distorting
sets, the conviction that radio plays havoc
with vocal and musical naturalness be-
comes all the more deeply embedded.
Probg{bly 85 to 90 per cent of the tube
sets in use today produce distortion that
is discernible by the ear trained to the
best radio reception. Why should your
set be in this class? Tubes are much
cheaper now than ever before. The addi-
tional cost of one tube, counting its tube
h'fe, as well as battery current consump-
tion, is so low that anybody who can
afford a 4-tube set can afford a 5-tube set.
Therefore the circuit (Fig. 1) is presented.
It uses five tubes. The first is a tuned
radio-frequency amplifier. The second is
the regenerated detector. The third js
the regular first stage of transformer-
coupled audio-frequency amplification.
The last two are parallel-connected tubes
to hangile the heavy load of the last stage
of audio.

. Dlst_ortion may arise from many causes,
mclud'mg even RF feedback or straj;
coupling -between stages. But the audio
side of the circuit is most often respon-

sible. As tubes are made today, unless a
power tube is employed, which means
much greater expense, or push-pull re-
sorted to, or the parallel device presented
herewith, the load on the last transformer
audio tube will be too great. Many who
have listened to their set on earphones
plugged into the detector circuit, and even
listened on the first audio stage, have re-
marked upon the decline in quality when
comparison was made with the final audio
output.

What the Circuit Does

The circuit itself, aside from the audio
feature, is one that gives splendid service.
There are three controls, two of which
may be logged. The other control is the
tickler, which affects volume, and the set-
ting is not loggable. For selectivity and
distance reception it is hard to produce a
better circuit. The Super-Heterodyne is
only a little more sensitive and scarcely a
bit more selective.

As a test of selectivity, the set may be
used near a powerful broadcasting station,
and will tune it out, if only aerial is used.
The ground connection is entirely omitted
in that case. While WEAF was broad-
casting at 1,000 watts the set was oper-
ated on aerial alone and there was a silent
gap between the setting for that station
and its 1,000-watt neighbor, WNYC. The
stations are about 35 meters apart.
WAEF’s aerial was four blocks from the
point of reception, while WNYC’s studio
and aerial were a mile away. But when
the ground wire was connected, no such
success resulted. Even a Super-Hetero-

List of Parts

One radio-frequency transformer
(LY, LY.

One 3-circuit coupler (L%, LY, L%,

Two 15-ohm rheostats (R, R?).

One 6-ohm rheostat (R?).

One double-circuit jack (J'),

- One single-circuit jack (J?). .

Two push-pull battery switches (S},
S5%).

One .00025 mfd. fixed grid condenser.

One variable grid leak (R?).

Two .0005 mfd. variable ,condensers
(c, C).

One neutralizing condenser (N),

One 41;-volt C battery, or two of
them.

Two 45-volt B batteries.

One storage A battery, 6 volts, 100
to 120 amp.-hr.

One 7 x 24” panel.

One 7x 23" baseboard.

Three 4” dials.

65-ft. aerial, ground clamp, lightning
arrester, earphones, speaker, con-
necting wire, screws, No. 14 in-
sulated lead-in wire.

dyne brought in WEAF over 15 degrees
of the dial, using a loop.

A Test of Neutralization

The set is to be neutralized, so far as
possible, The success of complete neu-
tralization is doubtful, since some signals
may be heard without aerial, ground or

(Concluded on page 27)
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Fig. 2, thé panel layout, and Fig. 3, the assembly plan
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" The 3-Tube Neutrodyne,
Using the Reflex Plan

DB DET,

D BAMP.

FIG. 1, wiring diagram of the 3-tube reflexed Neutrodyue.

By Percy Warren

BOUT two years ago Professor Louis
Hazeltine, of Stevens Institute of
*Technology, invented a new method of
hooking up a radio telephone receiver. He
neutralized the capacities of the tubes
employed in radio-frequency stages. This
type of receiver quickly won tremendous
popularity which it still holds. Ease of
tuning, quiet operation, “loggability,”
stability, clarity, selectivity, distance and
volume were the main things that Prof.
Hazeltine set out to have ' in the radio
receiver. He accomplished these aims.
There is often some little kink that up-
sets even the nearly perfect receiver.
Here, it is the difficulty of neutralizing
the set and still getting tremendous
volume, while using less than the five
tubes that constitute the original circuit.
It seems that the only possible way to
solve the problem is to employ the reflex
system, by which method three tubes are
made to do the work of four. There is
only one RF stage used instead of the
customary two, because in an economy
drive the fifth tube can be omitted, while
the result is still eminently satisfactory.
Fig. 1 shows the schematic diagram of
the 3-tube receiver, mentioned above.

What Materials to Use

Take the antenna Coil L1. It is wound
with number 22 DCC on a low-loss tubing
3” in diameter. Wind 12 turns, now 14”
is left and 45 turns are now wound for
L2. L3 has the same amount of turns as
L1 and is wound on the same size tubing.
L4 has 45 turns (the same amount as L2)
but is tapped at the twelfth turn for con-
nection to one end of the neutralizing
condenser. The other end of the neutraliz-
ing condenser is connected to the station-
ary plates of Cl, which is of .0005 mfd.
capacity. C2 has the same capacity as
Cl. On the first audio-frequency trans-
former, one of the posts of the secondary
(marked G) is.connected to the grid re-
turn of L2 and the other AFT secondary
connection, F, goes to the negative side of
the A battery. The first AFT is the high
ratio type. The other audio transformer
is of the low ratio type. C3 is a .00025
mfd. condenser. C5 is .002 mfd. C6 is also
.002 mfd. N is the neutralizing condenser.
The X-I. Vario-denser, Model N, was

R1, R2, and R3 are 6-ohm rheo-
stats, R4 is a variable grid leak, the
Bretwood being used here. C4 is .001
mid. condenser. J1 is a double circuit
jack of the anti-capacity type. The rea-
son that we use the anti-capacity jack is
that the other jacks add to the capacity
of the set, when the phone plug is in-
serted, which raises the wavelength to
which your set was originally tuned and
thereby changes the actual dial settings.
J2 is a single-circuit anti-capacity jack.
A 7x8 inch panel (Fig. 2) is used for
mounting the condensers, rheostats and
the jacks. The baseboard is 7x17 inches
on which the terminal strip, the sockets,
audio-frequency transformers, etc., are
mounted. (Fig. 3).

The diameter of the radio-frequency
coils being 3”, the length of each of the
two forms is 3 to 4”. Before starting to
wind the coils drill small holes (about
3/16”) for the binding posts at the proper
wistances from the ends of the tubing.
There are four binding posts on each tubing,
two on each end. After drilling these holes
and fitting them with the right size machine
screws, drill small holes at the line of sep-
aration between primary and secondary so
that the wire may be threaded through the
tubing and brought to the binding posts on
the inside of the tubes.

Now start winding the coil by securing
the end of the wire to one of the binding
posts. This post will go to the plate of the
vaccuum of the tube. Continue winding
until the 12 turns have been wound, cut the
wire and fasten the end of the wire to the
binding post at the ‘extreme end of the
tubing. This goes to the B battery plus.
Now start winding the secondary by securing
the end of the wire to the remaining post
at the plate end of the tubing, and continue
winding 12 turns in the same direction as
the primary was wound, bringing out a
tap (a small loop). Continue this winding
until a total of 45 turns have been made
(124+33). The last turn is attached to the
remaining post and goes to the grid of the
tube. The first end of the secondary wind-
ing is connected” to the filament minus.
Now put a drop of Tollodion on the ends
of the tubings to hold the turns of wire.
The first RFT is wound in the .same
fashion, but no tap is taken. Get some
small brass angle irons about 1/32 x

used.

“147. The angle irons should be attached

to the back of the variable condensers,
and the coil tubings attached thereto.
Do not screw the angle irons on tight
as you will have to vary the degree of
inclination so as to obtain the correct oscilla-
tion constant of the vacuum tube without
letting the neutralization condenser do all
the work, which it doesn’t do correctly
anyhow. Usually the angle is about 57.3
degrees.

How to Neutralize the Set

_When neutralizing the set first put a small
bit of paper between one of the filament
prongs of the second tube and the contact
spring on the socket. Turn the set on and
tune in some powerful local station. If you
hear a signal some interstage coupling is
present. Adjust N until this signal dis-
appears. Now leave this condenser as is.
1f, how;ver, the set starts to oscillate, tip
the radio-frequency transformers until the
signal comes in very smoothly, without any
clicking, etc.

What Neutralizing Theoretically Means

Let us suppose that we connect a con-
denser to one end of the grid, the end being
connected to one end of a coil (say of about
3 turns), a small distance being left and the
wm.dlng continued for about 60 turns, A
variable condenser is now shunted across
the coil. The end of the 60 turn coil goes
to a small fixed condenser, also to the plate
and to the grid of the next tube. From the
e}bove statement we see that the 60-turn coil
has an inductance value 20 times that of the
3-turn coil.  The neutralizing condenser
must have a capacity of at least 20 times
that of th_e vacuum tube to neutralize the
tube capacity. The capacity of such a con-
denser should range from about 1.8 to 20
micro-microfarads. When the exact propor-
tions ‘are obtained the middle of the coil
which goes to the B plus has a steady flow
of voltage. The point to which the end of
the condenser is connected in the grid
circuit of the first tube will not cause osciblla-
tion, because there is that continuous flow
of current in the circuit.

Lo How to Tume the Set
ight filaments of the tubes i
the rheostats. Put the two dials :tya[t)lll;x-%l:lg:
mately the same setting, that is, tune in a
station, set one dial at 40, zmclY the othet’
dial at approximately 40 also, In other
(Concluded on next page)
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Station Blocks New Channels
‘Proposed for Class B

HE National Association of Broad-

casters, Paul B. Klugh, executive
chairman, 1265 Broadway, New York City,
reports that there is a plan afoot to lower
the band for the class B stations (the most
important station group) to 250 meters. “A
certain broadcasting station” is accused .of
selfishly blocking the plan. The associa-
tion’s statement follows:

“Discussion with the Department of Com-~
merce indicates that they have in mind low-
ering the wave band for Class B stations
to 250 meters. At present 280 meters is the
limit, Until the public possesses a greater
number of receiving sets which will go down
as low as 250 meters we presume Class B
" licensees will try to avoid being allotted the
proposed low wave lengths.

May Go to Court

“Unless a certain broadcasting station
which is dissatisfied with its present wave
allotment recedes from the position it has
taken, the matter will probably land in the
courts. This would be unfortunate, because
under the present law Secretary Hoover is
almost defenseless and is doing his best to
preserve harmony. It is a hard thing to
dissuade certain citizens conversant with
those phases of the Constitution which
guarantee ‘equality’ from demanding what
what they believe to be their rights. The
fact that the air is ecrowded doesn’t interest
them,

“There are two lines of fundamental rea-
soning as to how the use of the air should
be allotted. The first deals with priority
and the second with ability and fitness. The
proponents of priority argue: ‘Our time
should not be divided. We were first and
have rights’ To which those striving for
a division of time retort: ‘Because you
were first is no proof that you are best. We
propose superior equipment and programs
and in the interest of public entertainment
should have part of your time.

Heterodyning Is Result

“And so the battle goes on, with the
Department of Commerce struggling under
its limited number of Class B air channels,
manufacturers making receivers so sensi-
tive that stations thousands of miles apart
heterodyne, and an army of prospective
Eroadcasters determined to break in some-
ow.

“There is no doubt that the next session
of Congress will enact new radio legisla-
tion, It is likely that the finally amended
White-Howell bill will be used as the basis.
We suggest that all broadcasting stations
study this matter carefully and express
their opinion to this association without de-
lay. Our representatives in Washington,
backed up with such opinions, will do their
best to protect the interests of broadcasters
in the informal discussions now taking
place.”

Expert at Work
T awr

COMMANDER A. H. TAYLOR of the Naval

Research Laboratory, heard an Austrznlia.riI station
B .

on a short-wave receiver. (U. &

R
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“Beats ’Em All,” Fan Says

|
!
b ] ; i

10, 17 and 24): “It beats ’em all, though only 4 tubes.”

BERI1RAM KEINITZ, of 127-A Clarkson Ave., Brooklyn, N. Y., says of his 1825 DX Wonder (Jan.

His set shown, rear view.

The Layout for the Neutrodyne

9.

—/

RS S N

FIG. 2 (top), panel layout; Fig. 3, Assembly plan.

(Concluded from preceding page) -

words the stations will come in practically
matched on both dials all the time. Of
course there are exceptions. When it rains
and your antenna gets wet, your antenna
insulators will start to leak and thereby
cause your tuning to be broadened
somewhat,

How to Get the Best Results

Use a 75-foot antenna (all told including
lead-in.), so as to have a maximum amount
of selectivity. The ground connection
should be short and be made to the cold
water pipe.

When wiring the set, use number 18 pure
copper wire (the same type as that em-
ployed in the antenna, only not as heavy).
Have this wire bright. Sandpaper it. This
wx.ll keep eddy currents away from the
wires and prevent loss of signal strength.

Make round turns so that the radio-fre-
quency currents, traveling on the surface,
will stay in the wire and not go off through
the sharp ends. Mount the audio fre-

quency transformers at right angles to pre-
vent any stray audio-frequency currents
oozing from one transformer to another,
thereby causing distortion, very common in
a reflex receiver. Solder all connections to
prevent any radio frequency resistance loss.
If your receiver does not give loud signals
reverse the A battery leads, put on more
plate voltage and change the polarity of the
phone tips in the loud speaker or the phones
so as to find out which is the best way the
current flows. If your receiver is broad in
tuning try reversing the leads of the RFTs.
Also loosen the coupling between L1 and L2
by moving the coils farther away from each
other (i.e., increased separation between
primary and secondarv).
Used 199 Tubes

The UVI99 tubes are used throughout
this set, with 45 volts on the detector stage
and 67 volts on the amplifier tubes. How-
ever this does not work best in all cases.
The set may function better if more or less

voltage is employed. :
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KTHS, Hot Sering Ak, 3148 (C. 8. T 7:30 P. M, to 8 P, M,
THE KEY TO THE AIR  =5d ™ ¥ % M S8 e "0d dodes B o e s Tos v e
L Y KGW, Portland, Ore on, m.s (P. 8. T)~1:30 o1 A M.
A M. to 1:30 P. M.; § P. M. to M. WRC, Washington, D. C., 49 (E. 8. T.)—4:30
to 5:30° P, M.; 6:45 P. M. to 12

Abbreviations: E. S. T, Easterm Standard
Time; C. 8. T., Central Standard Time; M. S. T.,
Mountain Standard Time; P. 8. T., Pacific Stand-
ard Time; D. S, Dayllght Snving Time.

How to tune in a desired distant station at just
the ht time—Chooss your station from the
list published herewith. See what time division
the station Is under (E. S. T.,, C. S. T., stc.);
then consult the table below. Add to or subtract,
as directed from the time as given on the
PROGRAM. The result will be the same BY
YOUR CLOCK that you should tune in, unleas
daiught saving tims intervenes, as exphmed

. The table:

1f you And want @

are in station in  Swbiract Add
E.'S. T. C. 8. 1 hr.
E.S. T. M. S. T. 2 hrs.
E.S. T. P.S. T. 3 hrs.
C.8. T. E.S. T. 1 hr.

C.8. T. M. 8. T. 1 hr.
C.S. T. P.S. T. 2 hrs.
M. S. T. E.S. T. 2 hrs.

M.S. T. C.S. T. 1 hr.

M. S. T. P.S. T. 1 br.
P.S. T. E.S. T. 3 hra.

P. 8. T. C.S. T. 2 hrs.

P. 8. T. I.S. T. 1 hr.

If you are under Dayﬂght Saving Time, and
the station you want is under thet time, too, or
if both are under Standard Time, the above table
will hoid.

If you are under Daylight Seving Time, and
ths station operates under Standard Time, add
ane hour to the table result.

If the station uses Daylight Saving Time, and
you are under Standard Time, subtract one hour
trom the table result.

F riday

WEAQ, Ohlo State University, 283.9 (E. S. T.)
—8 P. M. to 10 P. I\.

WAMD, Minnea; Minn,, 2438 C. 8. T.)—

12 M. to 11 M 10 P M, to 12 P
WBZ, Sprtngﬁeld Madss., 333.1 (E. ‘s, T., D. 8.)
-6 P. M M.

to 11 P
; 405 (E. S. T, D. S)—

WJY New York Clt
7:3v P. M. to 11:30 P.

WBBM, Chicago, lu. ‘226 (C. 8. T)—8 P, M.
to 10-P M.

WDAF, Kansas Clty, Kansas, 3658 (C 8. T)—
3:30 P. M. to 7 P. M.; 8 P M. P. M;
11:45 P. M. to 1 A, M.

WHAS, Louisville, Ky., 396.8 (C. S, T.)—4 P. M,
to 5 P. M., 7:30 P. M. to 9 P. M,

WEMC, Berrien Springs, Mich., 286 (C. 8. T.)—
9 P. M. to 11 P. M.

WHO, Des Moines, lowa, 526 (C. 8. T.)—7:30

P. M to 9P M,; Il P. M. to 12 P.
—12:30 P. M. to 1:30 P, M.; 4:30 P. M, ‘to 5:30
P, M: 6:30 P. M. to 9:30 P.

WEE1 Bosttm Mass., 476 (E. 8. T., D. 8.)—
6:45 A M. to 7:45 A. M.; 2 P. M. to 3115 P. M.;
5:30 P. M. to 10 P. M.

WFAA, Dallas, Texas, 475.9 (C. S. T.)—10:30
A. M. to 11:30 M.; 12:30 P. M. to 1 P. M.;
2:30 P. M. to 6 P. M.; 645PMt07P.M.;
8:30 P. M. to 9:30 P.

WLW, Cincinnati, O. T4223 (E. & T.)—10:45
A, M. to 12:15 P. M.; 1:30 P. M. to 2:30 P, M.
WJZ, New York City, 455 E s T., D. 8)—
10 A M to 11l A M; 1 P. M. to 2 P, M.
4P M_to6P. M.; 7 P/ M. to 10:30 P. M
WOAW, Omaha, Neb. 526 (C. S. T.)—12:30
P. M. to 1 P. M.; 5:45 P. M. to 7:10 P. M.;
9°P. M to Il P. M,

WGR, Bufialo, N. Y 319 (E. 8. T., D sﬁ)—<
M.tolZ4SPM 30 P. M. to 11 P
CCO St. Paul and Ml.nnea.polls, Minn,, 416.4

i}c T)—930A M. to 121\/11“; 30 P. M. to 4

5:30 P. M. to 10 P
Y, Schenect. N. 373.5 (E. 8. T.)—
1P M to2P M; 530 P. M to 10:30 P. M.
wWoOC, Davenport Iowa, 484 (C. S. T.)--12:57
. M. to 3:30 P. M.; 545

. C., 469 (E S. T.)—4:30
; 6:45 P. M. to 12 P. M.

WEAF New York Ci , 492 (E. S. T.,, D. C)
—6:45 A’ M. to745A 5 ITA L tolZA M
4P M to$ P. M; M. to 12 P. M.

WPG, Atlantic Cxty, N J 2%9.8 (E. 8. T., D. 8.
—7 P. M. to 8:30 P. 10 P. M. to 12 P. M,

WDAF, Kansas Clty, kansas, 365.6 (C. 8. T.)—
3:30P. M. to 7 P. M.; 11:45 P. M. to 1 A. M.

\;'%511;{ Atlanta, Gx., 270 (C. S. T.)—7 P. M.
to

wQJ, cmcagM, m. s (C. S. T)—11 A M.
tolZM . P.M.;7 P. M. to 8 P. M ;

P M to2 M

wnm& New York City, 2126 (E. S. T, D. 8.)
—8 P W 0 P.
chs Now York City, 316 (E. s, 'r., D. 8)

—10 A M. to 11 A. M.; 1:30 P. M. to 4 P. M.;
6P M toll P. M.
WOR, Newark, N. J,, 405 (E. 3. T., D. 8.)—

6:45 A.LDI&. to 7:45 A. M.; 2:30 to 4 P. M.; 6:15

to7 P

WHN, New York Clty, 350 (E. S. T, D. 8)
—12:30 P. M. to 1 P. 2:1 M. to 5 P. M.;
7P M toll P. M_; lZPMtolZSOAM

WHAD, Mllwuukee, Wis
A. M. to 11:30 A. M. M. to 8

WAAM, Nowarlk, o) J., zss (E. S. T., D. 8)
—11 A M. to 12 M.
WNYC, New York City, 526 (E. 8. T, D 8)
—345PM.(0445PM 6:20 P, to 11 P. M.
WIP, Philadelphia, Pa., 5082 (E. S T, D. S.)
—7 A. M. to 8 A, M,lP.M to 2 P. M.; 3
PMto4SOP.M.;6PMto P. M.
tK.iSP 1?( Louts, Mo., 545.1 (C.S T.)— P. M.
{e]

215 (C. 8. T.)—11
P. M.

P.

KFNF, Shunnduh. fowa, 268 (C. T.)—12:15
P. M. tollSP.M,SP.M.to4 M.; 6:30
P. M. to 10 P. M.

KFKX, Hu(ingl, Nob., 288.3 (C T —13:30
P. M toi:0 P, :30 P. M, to

KFOA Seattle, uh., 455 (P S T) 12:30

M. to 1:30 P, M.; 4 P. M, to 5:15 P. M.; 6

" M. to 11 P,

KF1 Los Angelés, Cal.,, 467 (P. S. T.)—5 P. M.

to 10 P. M.
Lo- Angeles, Cal., 4052 (P. S. T.)—7 A.
M. to 7:15 A M., 12 M. to 1:30 P, M.; 5:30

P. M. to 11 P. M,
3612 (P._S, T)—ll 10
4 P M.

1§P}
KHJ, Los Angeles, Cal., 405.2 (P 8. 1;2-—7 A,
g to 3:30 P. .3 5:30

S.

P,

o

KGO, Oakland, Cal
A.7Mi)toMlP M.} 1:30 P. M. to 3 P. M._;
17{FA!:;.) Sbtliatg College of Wash., 3480 (P. 8. T.)

WCAE, Pittsburgh, P.., 4613 (E. 8. T, D. S
12:30 P. M. to 1:30 P, M.; 4:30 P. M.”to 5:30
P. M.; 6:30 P, M. to 11 P,

KPO San Francisco, Cal,, 429 (P. 8. T, )—7 :30 to
A M. to8 A, M. 10:30 A. M. to 12 M.; 1 P. M.
to 2 P, M.; 4:30 P. M. to 11 P. M.

KOB, Stnte College of Naw Mexnco M&.l (
S. T.)--11:55 A M. to 12:30 5 P.
to 8:30 P. M.; 9:55 P. M, to 10:10

KFOA, Seattle, Wash 45 (P, 8. T)——IZ 30
P. M. to 1:30 P, M.; 4 P. M, to 5:15 P. M.; 6
P. M. to1l P. M.

KYW, Chicago, Ill, 53 (C. S. T. D. S.)—
6:30 A. M. to 7:30 A. M.; 10:55 A. M. to 1 P. M.;
2 to 3:30 P. M.; 6:02 P. M. to 7:20
P, 9 P. M. to 1:30 A. M.

KA, Pittlburgb, Pa., 309 (E. S, T.)—6 A
M. to 7 A. M. to 12:20 P, M.; 1:30
P. M. toJZOi’ ; 5:30 P, M. to 11’ P.

337 (P. 8. T.J)—I1:30
A M to 12:30 P. M; 1 P. M. to 2 P. M.; 4
P. M. to 5 P. M.; 6:30 P. M. tolZP M.

KFDY, Brookings, 8. D., 773 (M. S. T.)—8&
P. M. t56 9 P. M.

WB%M,McmCago, I, 226 (C. 8. T.)—8 P. M.

:25 P. M‘

Saturday

WAHG, Richmond Hfl, N. Y., 316 (E. S. T,
D, S)—12 M. to 2 A. M.
woo, Phﬂadelphia, Pa., 5oaz (E. S. T., D. 5)
—11 A M. to 1 P, M.; 4:40 P. M. to §'P.
wvflsl-:gl MB 4 uongap e (E. S. T. S)—
osto ass,, 476 w D,
6:45 A, M. to 7 P M.
WMC, Memphis, Tann., 0.7 (E. S. T)—7:30
P.“;w_ tﬁ,l?vp h{' k City, E. s
ew Yor zi2.¢ (E. 8. T, D. 8.)
—8 P. M. to9 P. M.

WEAA, Dollss, Texas, @159 (C. S. T)—i2:0
M o) P M B 7 BoM s B
to 9:30 P. M.; .MtolZPM 1230PM

WGY, Sche'necta.dy, N. Y., 38 (E. S. T.)—7:30
P. M. fo 10 P. M.

WHAS, Louisville, Ky. 3998 (C S. T.)—
P.M.to5 P M. 7:30 P. M. M.

WWJ, Detroit, Mmh., 357_.1 (E S T.)—8 A M,
t°vulf§=.9st,P puty E,’- o (cIs T.)—12:30

a, exas, 4759 —123

P. M. tol P. M.; 6 P, M. to 7 P, M., 8:30 P, M.
to 9:30 P, M.; llP M.tolZP

WAMD, Minneapol Minn., 243
12M. to1 P, M.; 10

WLW, Cinclnati, O., 4223 (E. S. T.)—8 A. M
to 9 A, M.; 10:45 A M. to 12 P. M.; 1:30 P. M. to
. M.;3'P. M. to5 P. M; 6 P. M to7 P. M.
WOAWMOma_ha, Neb., 526 (C. S. T.)—5:45 P, M.
to 12 P
WHAS, Loutsvill Ky, 399.8 (C. S, T.)—9:57
A M. to 12:30 P. " M. to 5 P. M.
woo, Phx!adelpbla P "508.2 (E. S, T D. S.)
5103 30 A. M. ML 2:30 P M. to 6
WEMC Berrien Spi Mich., 288 (C. S. '{d)
11 A M. to12:30 B M 8:05 B M. te 11'P

WHO, Des Moines, lowa, 526 (C. S. T)—ll
A M. to12:30 P. M.; 4 P. M. to 5:30 P. M.; 7:30

M.
WCBINI/? "Zion, M., 3446 (C. S. T)—8 P. M, to

10 P
WEE] Boston, Mass., 476 (E. S. T., D. S)—
345PM to 5 P, M.; 7:20 P. M. to 10 P. M.

WIP, Philadelphia, i>&, 508.2 (E. 2s.°1 D, s)
—715 P, M. to 10:30 B M. i

WCAE, Pittsburg] Pa. 4613 (1:1 5. T, D. 8)
—10:45 A, ‘M. to 12 P. M.; 3 P. to 4 P. M;
6:30 to 7:30 P, M.

J, Detroit, Mich. 527 (E. 8. T)—11 A M.
to 12:30°'P. M.; 2P. M. to 3 P, M.: 720 P. M. to
10:30 P, M.

WOAW, Omaha, Neb., 526 (C. S. T.)—9 A. M.
toll ﬁ.M.; 215 P. M. to 4 P. M.; 9 P, M. to
WAMD, Minneapolis, 2438 (C. S. T.)—
2P M. ¢ 4P.M,9P.M.’tolZP.(M. )
WF. Dallas Texas, 4759 (C. S. T.)—10:30
A. M. to 11:30 A. M.; 2:30 P. M. to 6 P. M.; 6:45
tP;M}t;o7MP M; 8P M to9 P. M; 9:30 b, M,
WIY, New York Cny, 405 (E, S. T., D. S)—

T. 3
2:30 P. M. to5 P. M.; 8 P. M. to 10:30 P, M.

$2:30 PUM. to' 4 P M.
N v Y 285 (B S, T)—

WCCO St. Paul and Mhm Min 418.4
(C. S. T)—9:30 A, M.tolZSOPL% u.,l"' M,
to 5 P. M.; 6 P. M. to 10 P

WGR, Buffalo, N. Y., 319 (E. s, T. D S
12 M. to 12:45 P, M.; 2:30 P. M. to 4:30 P,

wOocC, bavenpuﬁt, lsowa, 484 (C' S. T.)—12:5

5 o . to 7:10 P, M.;

5P, M. to 12 P.

wGY, Schenectady, N. Y., 3735 (E. & T.)—

Gl Rt & s it 42 (E. 8. T, D. 8)
'w X or| ity =

ot TR i L e Ve e v

SN 5 E

M.
WGBS, New York City, 316 (E 8. T, D. S)—
10 A. M. to 11 A, M.; 1:30 P. M. to 3 B. M.;
6P011\11'1t3m§,1£'.1 45 (E. S. T, D. 8
o ewar o dg o ) —
A, M.; 2:30 B. M. to 4 P. M,;
WHN, New Yark City, 360 (E. S. T., D, S.)—
2:15 P. M to 5 P. M.; 7:30 P. M, to 10 P. M,
WHAD Mllwaukee, Wis., 275 (C. 8. T.)—I1 A
M. to 11:30 A. M.; 6 P. M. to 8 P. M,
“ M, Newark, N. J., 263 (E. 'S. T)—7 P
. to 11
YC New York City, 526 (E. S. T., D. S)—
1P. M to3P M;7 P M toll P."M.
WIP Plu]adel hia Pa, 5032 (E, S, T, D. S)—
7 A M. to8 A M. 10:20 A. M. to 11 A M
R TS M PP M 4 E, M.; 6 P. M.
to 11:30 P. M.

WPBGI{ Atlanﬂc Cit‘y, N. J, 29098 (C. S, T)
to 12 P.
WDAF, Kansas Clt'y, Kansas, 365.6 C. S. Tﬁ)

—3:30 P, M‘ to 4:30 P. M.; 5:50
M.; 11:45 P. M. to 1 A, M.

WBBR, Rew York City, 2728 (E. S. T.)—8 P,
M. to 9

Chi 1., Ju C. S. T)—11 A, M.

to 1?"1\4 cag°’M }s. M; 7 P. M to8
P. P. M. to 3 A

wa qﬂca o, INL, 5% (c S, T., D. 8.)—11
AM .conzso? M.t § P. M. 7P, M,
to 8 P. M.

KFOA, Seattle, Wash.., 455 (P. 8. T.)—Silent.
KDKA, Pittsburgh, Pa, 303 (E. 8. T.)—10
A. M. to 12:30 P. M.; 1:30 P. M. to 6:30 P. M.
KHJ, Los Angeles, Cal, 405.2 (E. S. T., S)—
7 AL M, to 7:30 AL M,; 10 A, M. tol.}OP M.
2:30 P. M. to 3:30 P. M.; 5:30 P. M. to 2 A, M.
KFNF, Shenandoah, Iowa, 266 (C. 8. T.)—12:15
P. M. to 1:15 P. M.; 3 P. M. to 4 P. M.; 6:30
P. M. to 10:30 P. M.
KSD, St. Louis, Mo., 545 (C. S. T.)—7 P. M.
to 8:30 P. M.
KTHS, Hot Springs, Ark., 3748 (C. 8. T.)—
12:30 P. M. to 1 P. M.; 8:30 P. M. to 10:30 P. M.
W, Portland, Oregon, 4915 (P. 8. T.)—11:30
. tol:%&. M.; 6 P. M. to 7 P. M.; 10

San Fra.ncisco, Cal 429 (P. S. T.)—8
3P. M; 6P M.

KS? 1§L Louis, Mo., 545.1 (C. S. T.)—7 P. M.
to 8:30

KNX, Hollywood, Cal., 337 (P, 5. T)—1 P. M.
to 2 P. M.; 6:30 B. M. to 2 A. M.

Koa, Denver Col, 3224 (M. S, T.)—11:30 A. M.
to L P. M.; 7 P. M. to 10 P. M.

KTHS, Hot Springs, Ark., 3748 (C. S. T.)—

gwMP. M. to P. M.; 8:30 P. M. to 10:45
KFKX, Hastings, Neb., 2883 (C. S. T.)—12:30
P. M. to 1:30 P. 1.;5? ftoé )—M,
KFOA, Seattle, Wash, 455 (P. S. T)— P. M.
to 5:15 P, M.; 6 P. M. to 11 P. M.

KYW, Chicage, I, 53 (C. $. T. D. S.)—6:30
A. M. to 7:30 ;10 .M. to3 P. M.; 6:02

P.KMiotg 1};30 A M.

, Hastings, Neb., 288.3 (C. 8. T.)—12:30
P. M, to 1:30 P. M.; 36P.M.(t0123 )M
KGO, Oakland, Ca_l 3512 (P, S. T.)—11 A M.
to 12:30 A. M.ﬁs. 0'P. M. to 545 P. M.; 7:30

P.M.to9 P
Ime.a:l.a, 411 (E. 8. T.)—4:30

CKAC, Montr
P. M. tol:.ilSO P. ba,

WX, avana, Cu 40 (E. S. T.)-—8:
P. M. to 11:30 P, S e

Sunday

WGR, Buffalo, N. Y., a9 (E. s T., D. S)—
3&(:%46“,54 r;) 1\/{ 7d15 M. to 8 P. M.

t. Paul and Minnea lis, Nl!nn 416.4
(C.S.TO—T1 A M. to 12:30 A, M. 410D, M.
wild B M 7:20 1;1.1 M. to 10P. M.
. ica 226
to“z; P M. 8 P M to 1o P(C S TI—4 P. M.

GY, Schenectady, N. Y. 3795 (E. 8. T)—
9:30 AM. to 12:30 A M.. 2 M. to 3:
P M 630 P M to 10:30 P, A P M to 3

EAF, New York City, 492 E. S. T., D, S.)—
3P M to5 P M; 7.20 P. M. to 10:15 P M)
WPG, Atlantia C!hy,N J., 2998 (C. S. T.,
;9P M. tol] P. M.

S.'T.

to 12 ; to 4 P, M.;'8 P,
WBBR, New York Ci
—10A M to12 M 95" zntg i Ps'h-ir" 25 69)
WGBSMNew York cl 315 (E. s.'T ,'D. S.)—
MP. . to 43 9:30 P. M, to 10:30

&
4]
&=
30
3
(=]
*v
3,
O&
o
3

WHAD, Milwaul
P. M. to'3 P. vi'f"kee’ Wi, 25 (€. 8. Ty

WNYC, N
o WY ewPYoi}f City, 526 (E. . T, D. S8.)—

. to 1
WIP, Phi]adelph!a Pa. 508.2 (E.
W 3 S. T, D. s,
P05 A M. to 12330 B! M.; 3:30 D M’ oo e

KHJ, Los Angeles,
10 A M. to 12:30 D, I\%ﬂ"m”zM(EcSTPDS)_—
AK{I'INF, Shemandoah, Tows, 265 (C. S, 7.1

- M40 12:30 PLMY 2030 b 1307
6:30 P. M. to 10 P. If. o 430 P M
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KGW, Portland, Oregunls 4915 (P. % T.)—10:30

CALM. fo 12:30 A] M.

Sprin Ark. 3748 (C. 8. T)—
nﬁ."ii'?ﬁso%fﬁ 2:30 P M. to 3:40 P. M.;
1 P

§:40 P, M. 2
Monday
HAS, Louisvills, Ky (C. S. TI—4
P e S
WOOMP%&“ B, M. 4:40 B. M. o 5 B, M.;

P. M. to 11 P, M
7 %(\)IEMC Bgmen gpxg&ngs, Mich,, 288 (C. S. T.)—
q 11
8'&'&? LS Des. Motn Tows, 526 (C. 8. T)—12:15
P. M, o 0 P, & 7:30 P. M. to 9 P. Mg
;18 P, M. to 12 P.
11wcm), Zion, I, 34.6 (C. S. T)—8 P. M.
to 10 P, M.
WCAE, Pittsburgh, Pa., 413 (E. S. T,, D. S.)—
12:30 P M. to 1330 P.M .30 P, M. to 5:30

C. S. T)—lZ 30 2ih

6"‘&, A, M. tol BPA.MM.; 3 P. M. to 4 P. M,
M. to 10
5 A g Minneapolls, Minn,, 2438 (C. S. T.)—

. M.

Mha’{n., 3333 (E. S. T, D, 8)
P.
WFAA, Dallas, Texas, 475.9 (C. S. T.)P—1030

. 1:30 A, M.; 12:30 P. M. to M.;
S0 B, %) SR P M o7 P Mi

M.i6 P. M. to 6:30 P. M.;
M.
Lock'po]\rit N. Y., 2655 (E. S. T.)—

N. Y., 319 (E. S. T., D. S)—
~ fo 12:30 P. M.; z’.soP. M. to 4730 P. M.

po]b, Minn,, 416.4
1330 P. M, to

Chicago, Ill. (C S. T)—6 P. M.
7 P, M,
tC'WBBR New Yox‘%dcﬂ'y, 2726 (E. S. T.,, D. 8))
—8 P. P
WPG, Aﬂantic Cltg(i N. J., 299.8 (E. S. T., D. S.)

—7 P. M, to 11 P,
365.6 (C. S. T.)—
ti[Kmsas, M. to 10 P. M.;
1145P M. to 1 Al
WGST Atlanta, Ga., 276 (C. S. T)—9 P. M.
M

o 0L, 448 (C. S. T)—I1 A. M.

2 Bo%. to 4 P. M,

wWGaY, échemctady, N. Y., 379.5 (E. S. T)—1 P.

M to2 P M.; 5:30 ?. M. :g‘sggpsmﬂ 12257
31} - - »)—

.woc' D“emsp M. to 3:30 P. M.; 5:45

P. M. to6 P, M.

WRC, Wuhmgton, D. C., 469 (I]\;d S. T)—1 P.

M. to 2 P . P. M. to6P

WGBS,Neka ¥ (E. S. T., D. S.)
—10 A. M. to 11 AM,“?;OP M. to 3:10 P. M.;
Gé)/oM N 7:30k,PNMJ &5 (E. S. T., D. S)

SWarl - o 3 -y o e

6:45 A M. to 7:45 A. M.; 2:30 P, M. to 4 P. M.;
6:15 P. M. to 11:30 P. M.

WHN, New York City, 3% (E. S. T., D. 8)
—2:15 B, M, to 5 P. M.; 6:30 P, M, to 12 P. M.

WHAD, Milwaukes, 25 (C. S, 1;2—11
A. M. to 11:30 A. M.; 6 P. M. to 10:30 P,

w. Newark, N. J., 253 (E. S. T., D. S.)
—11 A M. to12 M.; 7 P. M. to 11 P. M.

WNYC, New York City, 526 (E. S. T., D. S.)
;31:6{5 P, M. to 4:15 P. M.; 6:20 P. M. to 11

WIP, Philadel Pa., 5082 (E. S, T., D. S.)
—7 A'M .toBKma, U'P. M. to 2 P. M.; 3 P,
M'wté’A%l;v YkCHyM(ES D. S)

ew or)
—6:45 A’ M. to 7:45 A. M.; 4 P .tos' M

61§N>D<',I’1~t1%nu"£,df’ca (P. S T) 12 M.
yw 337 . — o
to 1 .MM.,4P.M.t05P.M 6:30 P. M, to

KGO bakland, 3512 (P S. T)—9 A. M.
usoA 1P, M.; 130PM.
tos%m.;6.4sp.M.to7PM P. M to

1A
KFAE, Stata Collegi[of Wash., 348.6 (P. S. T.)—

7:30 P. M,
KPO, San Francxsco, Cal,, (P. S. T.)—10:30
A.M,tolZM P. M. to 2 P. ; 2:30 P,

to 3:30 P. M.;430P M. to lOP
KOB, State Cal]ege of New

?3%

Q@
B
s§ B

M. S! T.)—11:55 A. M. to 12:30 P. .3
P. M to 8:30 P. M 9:55 P. M. to 10:10 P.

KFKX, Hastings, Neb 288.3 (C. S. T.)—12:30
P. M, to 1:30 P. M_; 55PM£0615P.M.;
9:30 P, M. to 12:30 P.” M.

KYW, Chicago, 1ll, 536 (C. S. T., D. S.)—6:30
A, M. to 7:30 A, M.: 10:55 A. M. to 1 P. M.;
2:315 P, M, to 3:30 P, M.; 6:02 P, M. to 7 P. M.

KFOA, Seattle, Wash,, 455 (P. S. T.)—12:45
P. M. to 1:30 P, M; 4 P, M, to 5:15 P. M.;
6P. M told P. M,

KDKA, Pittsburgh, Pa., 308 (E. 8. T.)—6

A M to7 A M.; 9:45 A, M. to 12:15 P. M.
ZSOPM.tOBZOPM 530PMtolOPM
KFAE, State Colleg'iwof Wash., 3486 (P. 8. T.)

Kinr Los” ASgeins cat,
405.2 S. T)—7 A.
M. to715A M.; 12 M, to 130(11’ M.; %351’
Mmf'?vr;o Shenar ndosh,
enan Iowa, 266 (C. 8. T.)—12:15
P. .tollS M, to 4 P. M.; 6:30

M.} 3 P
KGW. Portiant., Oregon, 4915 (P. 8. ToA1,
AM. fo 1130 P%’M T8 80 BT

(5D, 8L Louts, Mo, sl (C. S, TJ—7:0 P.
. to 10

KTHS, fot's Ark.,, 3748 (C. S. T)—
12:30 P. M. ¢o1'i> Mei8:30 B. M. to 10 B. M.

Tuesday

HAS Lou.isvﬂle, Kg., 3998 (C. 5. T.)—4

P. M, to 5 P. M.; M, 9P, M,

WHO Des Moin lowa SZG (C S. T)—13:15

P M 1:30 ﬁ P. M, to 9 P. M,;
M to 12 P M.,

WCAE, Pittsburgh q
—12:30 P. M. to 1:30 P. M. 4:30 P. M. to 5:30
P, M.; 530 P. M. to 11 P. M.

WOO Phﬂadelphla, Pa., 508.2 {E. 8. T, D. S)

—I1 A, M. o1 P, M; 4:40 P. M. to § P. M.;
10:55 P, M. to 11:02 P. M.

w I, Boston Mass 476 (E. S. T., D, S.)—
645 A 'M. to § A P. M. to2 P. M.
G&AMSI l&) . P 1M Ml (C, 8. T.)

h innaaj ons, nn., 243.8 . —
12 P. M. to 1 % 0 P. M, to 12 P. M,

wBZ, Springﬁeld Maas., 333.1 (E. 8. T.,, D. 8)
6 P. M. to 11 P, M,

WFAA, Dallas, Texas, 4759 (C. 8. T.)—10:30
A M, to 11:30 A, M.; 12:30 P, M, to ; P. M.;

;6 P. M to 1l P. M.
WJZ, New York Clty, a8 (E S. T., D, 8)—
IOAMtollAM M, to2 P. Mg
4 P. M. to6 P. 7meuP.M.

WJIY, New York Cﬂﬁ 405 (E. S. T., D. S.)—
7:30 P.' M. to 11:30 P

WOAW, Omaha, Neh., SZSQ . T.)—12:30
P. M. tolsoPM o

W Buffalo, N. Y, 319 (E. 8. T. S

A. M. to 12:45 P. M.; 7:30 P. M. to u p.

WCCO St. Paul and Minn-apolls, Minasn., 4164

(c 1‘)—9 30 A, M. to 12 M 1:30 P. M. to
M 30 P. M. to 10 P,

WBBM Chicago, m., 226 (c. S. T)—8 P. M.
to 12 P. M.

WGY, Schenectady, N. Y., 268 (C 'lg)—ll
P. M, to 2:30 P. M. 5:20 B. M. t 30
9%0?:‘,‘ Baveroe e f{' . $ T) 12 57

avenport, lowa, 484 . —
P M to2 P. M; 3 P. M, to 3:30 P. 5145
P. M. to 10 P. M.

WRC, Washington, D. C., 469 (E. 8. T.)—4:30
P. M. %o 5:30 PoM.] 6:45 B, M. to 11 P. M.

WEAF, New York City, 492 (E. S. T., D, 8.)—
5:45 A, M. to745A M«u A M, to 12 A M

1P, M. to5P. M.; M. to 12 P, M,
WGBS, New York. City, e (E, 5. 'r., D. S.)
—10 A, M. to 11 A, M.; 1:30 P. M. to 3 P. M.;

6 P. M. to 11:30 P, M.,
WPG, At!anﬁc C(ty,N J., 299.3 (E. 8. T, D. 8.)

7P.M.tol
WDAF, ti Kansas, 365.6 (C. S. '1;2
——330PM to 7 P. W.; 1145PMtolA

WQJ, Chicago, Ill., 48 (C. S. T.)—11 A
12M; 3P M tod P. M; 7 P M.toBP, M.;
10 A M. to 2 A.

WOR, Newark, N, J., 405 (E. 8. T., D. S.)
—6:45 A, M. to 7:45 A, M.; 2:30 P. M. to 4 P. M_;
6:15 P. M. to 7:30 P, M

WHN, New York City, 360 (E. S. T., D. S.)
—12:30 P. M. to 1 P. M.; 2:15 P. M. to 3:15 P
M.; 4 P. M. to 5:30 P. M.; 7:30 P. M. to 10:45
P.'M.; 11:30 P. M. to 12:30 A. M.

HAD, ﬂwaukae, Wis,, 275 (C. S, T.)—I1
AMtoll30A. 6 P. M. to 8 P.
J, 283 (E. . TJ)=n A

WAAM, ark,N o
Mtole Mtll

WNYC, Ne-w York (E. 8. T., D. 8.
——345PMtoSPIF\’d 6:5 P(.E-M :Tug.s;u).
WIP, Philadelphia, Pa., 508.2 . T., D. 8.
—7 A 08 A M.; 1P M to2 ;3P
M. to 4:50 P. M.; 6 P. M. to 11

KFOA, Seattle, Wash., 455 (P. 8. T.)—12:30
P. M, to 1:30 P. M.; 4 P. M. to 5:15 P. M.;
6 P. M. to 11 P. MNb 453 (€. 5. Ty12:30
KFKX, Hastings, Nei a

P. M. to 1:30 Pgsng., 5.M5 P. M. to 615 P. M.;
9:30 P. M. to 12:

KYW, Chicago, IIL, 536 (C. 8. T., D. 8.)—
ssoA’MtonoAM 10:30 A, M. to 1 P M.;
2:15 P. M. to 4 P. M.; 02PMt01130PM
KPO, San Francisco, 429 . S. TJ)—7
A M _‘to 7:45 A, M.; 10 A. M to 12 M.; 1 P. M.

to 2 P. M.: 3:30 P. M. to 11 P. M

A, M. tol P.M.;1:30P M. to 3 P. M,4P M
to 6;45 P. M.; 8 P, M. to 1 A.

KDKA, thtsburgh Pa., 309 (E 8. T.)—9:45
A M. to 12 M.; 1:30 P. M. to 320 P. M.; 5:30
P. M. to 10:45 P. M

KHJ, Los Angeles, Cal, 405.2 (P S. T)—7 A,
M. to 7:15 A M.; 12 M. to 3:30 P. M.; 5:30 P. M,
to 11 P, M.

KSD, St, Louis, Me., 545.1 (C. 8. T.)—6 P. M.
to 7 B. M.

THS Hot Springs, Ark., 3748 (C. 8. T.)—
12:30 M.tolPM.’SBOPMtOlOJOPM

KGW Portland, Oregon, 481.5 (P. &. T.)—11:30

A.M.tol30PM PMtollP.

Wednesday
WHAS, Louisville, Ky., 3998 (C 8, T)—4
P. M. to 5 P. M.; 7:30 P. M. t 9 P. M.
WEMC, Berrien Springs, Mich. 286 (C. 8. T.)
—38:15 P. M. to 11 P. M.
WHO, Des Moines, lowa, 528 (C. S T)—IZ 15
P. M. to 1:30 P. M.; 6:30 P. M. to M.
WAMD, Minneapolis, Minn., 243.8 (C S T.)—
lz\ymw IOI;;ioMS to Univa sy 2% E.
tate ersity, 293.9 85 T
LA A T‘ -
oston, Mass,, 476 D, 8)—
45A.Mt08A4M 3P.M 4P.M'
$:30 P. M. to 10 P. M,

Pa., 4613 SI’:L s. T, D. 8)

WF Dall Texnl 4739 (C. 8. T. —1030
A MAt‘:'II'JOT B M, tol P,

Sprlnuﬁald Mnn:., 3331 (E. 8. T, D, )
— ]x: A M.

clmm 0 422.3 (E. 8, T.)—10:45

A, M, to 12115 P, M. %30 P. M, to 2:30 P. M.;
P. M. to 11 P. M.
WJZ, New York Clty, 455 (E, S. T., D. 8)—
10 A. M, to 11 A.M,IP M. to 2 P. M.; 4
P. M. to6 P. M7 P M, to 11:30 P, M,
WCAE, Pittsburgh, Pn. 461.3 (E s T, D. 8,)—
12:30 P M. to 1:30' P, M,; 430 P, M. to 3:30
P. l-630P M to I1 P, M.

, Buffalo, N. Y., 319 (E. S. T., D. S)—
12 M to 12:45 B, M.; 2:30 P. M. to 4:%0 P, M.;
6:30 P M. to 11 P. M,
WCCO St. Paul and Minnea ou- Mlnn.. 413.4

1‘ Mo P. M,

(C. . )—9:30 A, M, to l

4 P 5:30 P, M, to 11 M.

WBBM Chicago, U, 226 (c. S. T)—8 P. M.
to 10 P, M.

wWGY, Schenoctnd}/ 3795 (C. 8. T.)—
530 P, 1o 7:30 P,

WOC Dnvenport lown, 484

(C. 3. T)—12 57
P. M. to 2 P. M3 3 P M. to 3:30 P.
P, M to“7,05th M. % M. to H P, 'r b,

ashingtor . 489 (E. 3, —1

M, mé?. M. 4 ‘ll" M. 10630( P M. )
WEAF, New' York Cit{ 492 (E. S, T., D. 8.)
—6:45 P.' M. to 7:45 L10A Mo 12 My
5 6P, \1. to 12 P M.
)
b

AF, Kansns Cit 3656 (C. 8. T

—3:30 P M. to 7 B bl 8B bt o)

A5 PM, to 1 A M. to 9:15 F.
WQJ, Chblca o m., 448 (c S. T.)—11 A. M. to
12 M. 3 PO M. P.M; 7P M to8 P, M.;

IO“I;N\EJC tg 2 AY M
ow ork Cl! $28 (E. 8. T., D. 8,
—6:30 P, M. to 11 v ¢ )

WIP, Phllndalphla, Pn 5082 (E. S. T. 8,)
-7 A'M. to 8 A, .; UAMtolIAM
1PMtoZPM to 4 P. M6 P M
to 8 P, M.

WGBS, New York Clty, 316 (E, 8. T., D. 8.)
—10 A, M. to 11 P, M JPMw4P,M;

6 é’v %; to7 P. M

\ 45 (E. 8. T, D. S.)—

6:45 A. M. to 7:45 A. u’l’ .JO(P M. to 4 P. n?l.;
6:{;"_}’& Mﬂ to ¥ r;. M

ew or Clty. 360 E.S T.,D 38.)

—2:15 P, M. 5:30 M. 5“0 M, to 11

P. M.; 1130P. M.tolZSOA.
w AD, Milwsuk Wil 775 (C. 8. T.)—I11
M; 6

A. M. to 11:30 A, M. to 5 P.
P. M. to 10 P, M.; 9 P, M. to 12:30 Al M.
WAAM, Newark, N. J, 283 (E. 8, T., D. 8)
—U A M to12 M; 7P M to11 P. M,
‘Ki%Di)St Louls, Mo., $45.1 (C. S. T)—7 ‘P, M,
0

KTHS Hot sp Ark., 3748 (C. S. T.)—
8:30 P. M. to 10 P. W ¢ )
KGW Portiand, Omgnn, 4915 (P IS) 'bl"l)—llJO

KFAE, State College of w I .
—;(:il_(l)JP.Lil. i)n ) °ﬁ a9 5 Ml.s (P. 8. T))

b 3 gelos, Ca.L 4052 (P, 8. T)—7 A
g}. to 7:1.:5? AMM ;5 12 M, to 130( M.; )530 P,

KFNF, Shenandoak, Lowa, 286 (C. 3, T.)—12:15
P. M, to 1:15 P. M3 3 P, M. to 4 P. M.; 6:30
P’xgldi‘) é?upuMw.;h_

tt 455 P. 8. T.)—12:30
P. M. to 1:30 B, M.; 4 P. M ( o 5:15 )M.
S Rrkx, Mmathan N
, Has 8, eb., 2883 (C. 8. T.)—12:30
P M. to 1:30 Pr M. 5iT5 B M. Go il ).M.,
9:%2\{1;9 Méhto 12: solp. M.
. xcago 1i,, 536 (C. 8. T. D S.
6:30 A."M. to 7:30 A. M.; 1 $ A M. o gf
215 P M 19 4 P. M'G.O!ZP. M. o nsoP M.
Axﬁlo,qul hndP Mcaxj"so sz (F. 8 T.—11:%
SEN%S?ISPM. . M. to 3:30 P. M;
Cal, s P =
toKZFPM. Phtol By S T—1 P M
State College of w h., :
—7:3(?%’, M. to5 PoM. ub, 34 (P. 5. T)
0O, San Franawo T)—7

Cal,, 429 (P. 8.
A M_to8 A. M'lOJOAMtolZM,lP
toZS gl.;'%JOP M. to 11 P. M.

KO te College of New Mexico, 34&,8 (M
3 T)—-ll 55 A. M. to 12:30 P. M.; 7:30 M.
~9:55PMco1oéM
KAMPitt.sburzh Pa., 309 (E, T.)—6 A M,
to 7 A to 12:15 P M 3 2:30 P, M.
to 3:20 .M 5:30 P. M. to 11:00 P, M,
Thursday

WHAS, Louisvills, Ky. 3998 (C. S. T.)—4
P. M. to5 P. M.; SOPM.tOQ( i
WHO Des Moi.uas, fowa, 526 (C ‘s, T.)—7:30
P. M. to 9 1P, M. to 12 F. M.
10wc13bll)1, Zion, n.'l., 3446 (C. 8. T)8 P, M. to

WCAE, Pltuburgh Pa., 461 3 (C. S D
-—12:30 P. 0M to 1:3 gO §)
; 6:3

" (C. S TL{IZ.?O

WEEI, Boston, Mass., 476 (E. S. T 8.)—
6:45 A M. to 7:45 A, M.; 1 P. M. to 2 P. M:
2:30 P. M. to 10 P. M. w2} v

WAMD, Mln_neapolla Minn., 243.8 (C. 8. T.)—
uM tol 0 B. M. to 12 P.

s rlngﬁeld, Ma.sa. 3131 (E. 8. T., D.
to 11:45 P. M.
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Easily-Made

1

Crvstal

Crystal Sets

A CRYSTAL receiver is the only one
that gives real natural tonal reception,
because the crystal has no grid or plate.
The current cannot vary, ncither can this

25tvms 50 tvrns 75turns

Detector

lockine [ ©

b{l

current be increased in amplitude by the
addition of B battery voltage. This is
the reason that the crystal cannot be made
to distort under any condition. If you
have a crystal set on which you receive dis-
torted signals, do not blame it on the
crystal; blame either the poor modulation

e o] o system of the casting station or a regenera-
jm——— CONDENSER == tive set in Your neighborhood re-trans-
- .002 Mfd. mitting the music, through reradiation.

END STOP &“

Herewith are three crystal receivers of
different types, with a non-regenerative tube
receiver for the purpose of comparison, as
to volume and selectivity. This should
prove interesting to the radio experimenter

ANOTHER inductively coupled orystal receiver, using three honeycomb colls. This set is more
selective than the others shown, on account of the taps on the coils and also the varying of coupling
botween the honeycomb coils. The condenser which is shunted acvoss the antenna and ground has &
Th:eégmund should be run

capacity of 8605 mfd. A Jong antenna (about 18¢ feet) should be used
to the cold water pipe. A 1908-ohm pair of phones i

7
o B3

1
|

.0005 ’___j

.001

AN inductively coupled crystal receiver is employed here. A plain galena
crystal which is the most sensitive of all crystals but the most difficult to
adjust, Is" used in this circuit. This set is not selective, but loud signals
are heard on account of the direct connection (physical contact) of the coil
and the crystal to the antenna. The .001 mfd. condenser is shunted across
the phones to by pass high-frequency currents. Sometimes when this i
removed, louder signals will be obtained. L1 has 20 turns of No. 22 D.C.C.
and L2 has 20 turns of No. 22 D.C.C,, both wound on the same tubing,
separated % inch, from each other. L3 is a variometer having 56 turns on
the stator and 72 turns on the rotor. Number 24 D.C.C. is employed. The
.001 mfd. variable condenser is used for receiving signals below the natural
wavelength that the colls alone would be able to tune to.

O’Rourke

A Wavemeter attached,
A WAVEMETER hooked up uni-laterally. The
components are a l9-turn coil, a crystal detector,
& variable conderser and a pair of phones. This
instrument is used for calibrating a transmitting
station.

Z

§1.
I 4

§é

AFl

p—
e

A SINGLE tube, si dreui i . signals
B S oy e
tuning the defector circuit in resonance with the aotenies chiBose of
[Those who construct any circuit or unit from data in
Rapio WoRLD are requested to write to Results - Editor,
Rapio WorLp, 1493 Broadway, New York City, and stats
how they fared. When possible give the trade names of the
parts you use, or the manufacturers’ names. Results lstters
will be published, including trouble-shooting letters. Read-
ers may include questions in the same letter. The questions
will be answered in the Radio University Department.]

ade Captain

P ETER V. O'ROURKE, contribut-

ing editor of Rapio WorLp, formerly
a naval lieutenant and a Lieutenant of
Police Reserves, New York City, has
been promoted to Captain of Reserves
and awarded a gold medal of honor.
He was commanding officer of a re-
serve squad that arrested five men in
murderous combat. At the risk of his
life he disarmed three men of knives.
Two combatants died. The three others
were convicted of murder.,

CAPT. PETER C?.pt. O’Rourke was a merchantship
V. O’ROURKE radio operator ten years ago.
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The Short-Wave Receiver

Reinartz Will Use in Arctic

By R. H. G. Mathews

Chief Engineer, Zenith Radio Corporation

HE discovery of the possibilities of
the new 20 and 40 meter wave bands
and the tremendous distances that can
be covered by comparatively low powers
on these short waves has opened up a
new field for experimental -development.
The 20-meter band is especially interest-
ing, as it has apparently conquered the
diminution of the range of transmitters in
the daytime, as compared with their
normal night-time distance. .
In designing and building the equip-
ment to be supplied Dr. Donald B. Mac-
Millan on his next Arctic expedition, sail-
ing in June, the engineers of the Zenith
Radio Laboratory, of Chicago, in co-
operation with the well-known short wave
radio experimenter, John L. Reinartz,
have been forced to consider the dgyhght
conditions under which communication
must be maintained between the MacMil-
lan expedition and civilization, due to the
fact that Dr. MacMillan will .be in
twenty-four hours of daylight during al-
most his entire stay in the North.

Airplane Radio Equipment

In addition to the equipment supplied
the MacMillan ship for communication
with the United States, the two navy
amphibian airplanes which will accom-
pany the expedition are also being equip-
ped with very low powered short-wave
equipment for communication with the
mother ship. These transmitters of nec-
essity are very light and small, being en-
tirely dry cell operated. The transmitter
tube used is the UV201A, such as is used
as a detector tube in a broadcast receiver.
This will give an idea of the extremely
small power available.

During the last week the MacMillan
ship equipment as well as the airplane
equipment has been given its initial tests
with some astounding results. On the
night of April 20 Reinartz, testing one of
the small airplane transmitters at his
home, at South Manchester, Conn., carried
on communication with amateur radio
station 8CIC, owned by John Benedict,
at Kalamazoo, Mich, a distance of ap-
proximately 800 miles, using a wavelength
of 30 meters, This establishes a remark-
able new record for low-power short-
wave transmission. This work was ac-
complished with the regular equipment
which will be supplied the airplane, the
only power supply used being dry cells
and the transmitter tube being an ordin-
ary receiving set detector tube. The total
power available was therefore approxi-
mately one-fortieth of that used in an
ordinary electric light bulb.

Transmitter Records

The MacMillan ship transmitter also
had its share in breaking world’s records.
On the morning of Sunday, April 19, in a
'test carried on from laboratories in Chi-
cago, this outfit, operating on wavelengths
of 20 and 40 meters, was heard very loudly
by Lieutenant F. H. Schnell, radio officer
of the U, S. S, Secattle, flagship of the
United States Navy Pacific fleet, At the
time Licutenant Schnell heard these sig-
nals he reported the distance of the Seattle
from San Francisco as 1,600 miles. This
test was carried on in daylight and the
total distance covered was approxi-
mately 4,000 miles—an astounding range
for a lower power transmitter! TFurther
tests will be conducted with both the air-
plane and the ship set before Dr. Mac-

ANT,

Dg

|
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FIG. 1, the wiring of the Reinartz short-wave receiver to be used on Mac-
Millan’s ship in the Arctic.

Millan sails for the North. It is possible
that even these records may themselves
be broken in further tests with this appar-
atus.

As there are many who will pfobably
wish_to hear Dr. MacMillan’s Arctic ex-
pedition, the following data on.the con-
struction of the receiving apparatiis to be
used by Reinartz on MacMillan’s ship has
been prepared. These data should be
sufficient to make it possible for any one
to construct similar apparatus.

How to Malke Receiver

1

A receiving set which will cover any
range desired on the short-wave band is
illustrated in Fig. 1, the wiring diagram.
The circuit is extremely flexible and may
be mounted in almost any way the in-
dividual builder desires. It is necessary,
however, to keep very short leads in the
grid and plate circuits, in order to reach
as low a wave length as possible.

The tuning inductances, designated by
the coil ABC and the coil D in Fig. 1, may
be wound on a form about 314 inches in
diameter in either the Lorenz fashion or
as a single layer winding on a cardboard

tubing. Coil D is the antenna coupling
coil and should consist of five turns of
about No. 16 [')CC wire for the 20 and 40
meter bands and ten turns for the 80-
meter band. Coil ABC is really a single
coil tapped in two places, as shown id
the diagram. Each part, A. B and C, has
three turns for the 20-meter band, six
turns each for the 40-meter band and
twelve turns each for the 80-meter band.
Three coils are required to cover the
entire range from below 20 meters to over
80 meters,

Coil G is a radio-frequency choke coil, -
which may consist of a form one inch
in diameter and three inches long wound
full of any wire in the neighborhood of
No. 30 DCC.

Condensers E and F should have about
five plates each and may, if desired, be
cut down to five plates from a larger con-
denser.

Either a dry cell or storage battery
tlllbe may be employed with 45 volts on the
plate.

‘The antenna may be the usual receiving
antenna or a single vertical wire about
thirty-five feet high.

Higher Power at Some Stations
This Summer May Rout Static

WASHINGTON.

H IGHER power during the summer
months is expected to overcome
static to such an extent that fans all over
the country will be able to enjoy pro-
grams throughout the year. With the
advent of summer radio previously suf-
fered a slump due primarily to the fact
that static often prevented reception from
any but local stations. This summer
several stations, practically connecting the
entire country, are expected to inc~ease
their power to 5000 watts, thus ma zing
clear reception possible in spite of static.

Since the Third National Conference
approved higher power, many stations
have been experimenting to determine
‘g}le effect of it. Primarily, the increase
in power was approved so that reception
would be possible during summer,

No formal applications have yet been
received by the Department of Commerce
from stations for an increase in power

e e

to 5,000 watts.

) It is believed that be-
tween six and twelve stations will shortly
seek to increase their power.

Germans Protest Ban In

The Occupied Zone

HAMBURG.

HE German Wireless Trust and asso-

ciated amateur unions and societies
throughout Germany made public an ap-
peal to the Governments of all civilized
countries and broadcasting companies of
the entire world to advocate the annul-
ment of regulations prohibiting the recep-
tion of wireless messages in the occupied
German zone.

The restriction on the reception of
messages, the appeal says, is an unworthy
measure, as it prevents part of the cul-
tured people of Germany from sharing in
the benefits of civilization.
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Inter-]

By McMurdo Silver

Associate Member, Institute of Radio
Engineers

ASICALLY, the Super-Heterodyne is
Ba system of signal amplification, and
upon the efficiency of the ampliﬁer. em-
ployed depends the amount of amplifica-
tion, selectivity and the freedom from
noise which will be obtained with the
system, .

Roughly, Super-Heterodyne amplifiers
may be divided into two classes—the first
being the so-called sharply tuned amplifier
with its companion, the semi-tuned ampli-
fier, and the second class covering the so-
called broad band amplifier.

The first amplifier in its ideal condition
would consist of comparatively low resis-
tance coupling coils tuned by condensers
in each stage. The amplification obtained
from such a system would be very good,
but it would be suitable for use only on
the comparatively high frequencies, rang-
ing from 1,000 to 2,500 meters. Above this
wavelength the size of the coils would
become bulky and the system somewhat
unstable. An additional drawback is that
as the wavelength at which this amplifica-
tion system is to be used is increased the
tendency to cut side bands or chop the
higher speech frequencies becomes so
great as to prohibit the use of a sharply
tuned amplifier. The use of a sharply
tuned amplifier on wavelengths above 1,500
meters should never be cons.dered if un-
distorted speech reception is desired, since
at frequencies below 200,000 cycles a
sharply tuned amplifier will cut the side
bands quite badly and increasingly as the
frequency decreases or the wavelength
goes up. The advantages of this system
are its good efficiency and its compara-
tively high amplification, itsvfairly low
current consumption and its remarkable
selectivity. Its disadvantages are the ex-
treme difficulty of assembling it, due to
interaction between stages and the bulk
of the finished outfit, not to mention the
cost of individual transformers and con-
densers for each stage.

The next case is the semi-tuned type of
amplifier, generally employing air-core
transformers operating on wavelengths

Coarati

between 1,500 and 4,000 meters. Above the
wavelength range of 4,000 meters the
same drawback affects this system as
affected the previous one—the cutting of
side bands, resulting in distorted speech
reception, and the bulk of the transform-
ers. Amplifiers of this type employ semi-
tuned air-core transformers, which depend
upon the distributed capacity of the
transformer windings, the tube capacity
and the circuit capacity to resonate them
to the desired wavelength. The resistance
of these transformers is rather low, and
they must be tuned either by means of
circuit capacity or an external condenser
in each stage. One of the disadvantages
of the previous system without it advant-
ages would result were these transform-
ers to be tuned with outside capacities,
and for this reason circuit and coil capaci-
ties are depended upon to tune them, The
disadvantages of this system are that
where the transformers are not tuned to
exactly the same wavelength poor ampli-
fication results, together with very poor
selectivity, generally evidenced by what
is known as a “double hump” on the
oscillator dial. This condition is where
a station is heard at two points one or two
degrees apart on the oscillator dial and
does not die out between these points,
which indicates that the amplifier is op-
erating at two wavelengths fairly close to-
gether. This effect should not be confused
with the two heterodyne points always
evident on the oscillator dial of any
Super-Heterodyne. The “double hump”
effect is where each of these points has
two slight humps, sometimes more, a de-
gree or two apart.

Last Stage Lowest

The method of overcoming this is to
match the transformers so that their peaks
will be exactly alike. This assumes that
the circuit and tube capacity of the set
remains correct for each stage and does
not take into account variations from
stage to stage in most cases of commer-
cial matching. In this connection it might
be well to note that the last stage of an
amplifier using air-core transformers gen-
erally operates at a noticeably lower
wavelength than the other stages, due to

odel of

ouse Is the Cabinet

for Novel Set

T HE photo shows a novelty set made
by me and which took first prize at
the Cleveland Press Radio Show at

Loew’s State Theatre.
was awarded me.
This novelty set is 427 long and 36
high overall. It contains three tubes with
special cabinet stand, batteries concealed.
It has wonderful clarity, volume and dis-

tance as well.
JACK JAECKELS,
6202 White Ave., Cleveland, O.

A 3R-Zenith set

STORAGE BATTERY ADVICE

A LITTLE vaseline smeared over stor-
age battery binding posts will
prevent corrosion of the metal.

SOLDERING PASTE ECONOMY

A MERE speck of soldering paste is
just as effective as a big splotch

of it.

ve Study of Best
requency Transformers

the grid condenser and leak of the second
detector. .
Variations in the tube capacity can, of
course, be overcome by switching tubes
in the amplifier, and it must be remem-
bered that the desirable condition is to
have the amplifier tuned sharply to one
wavelength, yet not so sharply as to cut
radio phone side bands. This latter con-
dition is one that is very seldom realized
in practice with this type of amplification,
as it is almost an impossibility even with
laboratory matched transformers to get
an amplifier tuned to one wavelength in
the case of every individual set. The
average voltage gain per stage of this
type of amplifier is generally from four-
teen to eighteen, and where the trans-
formers are not well matched it drops to
eight or twelve. The current consumption
is comparatively high, due to the in-
stability of the air-core transformers and
the high frequencies they are operating
at. The current consumption is rather
high, since the grids have to be positive
in order to prevent oscillation in the am-
plifier. The effect of this positive grid
bias is to add resistance in the grid circuit,
decreasing the voltage applied across the
grid and filament of the tube and de-
creasing the efficiency of the stages very
greatly. An advantage of this system is
its comparatively good amplification and
selectivity when properly built.
Broad Band Amplifier

The last system is the so-called broad
band amplifier generally employing iron-
core transformers operating at wave-
lengths between 4,000 and 10,000 meters.
Before we go into a consideration of this
amplifier it will be well to remember that
the purpose of the Super-Heterodyne in
changing the signal wavelength from a
short wave to a long wave is to permit of
more efficient amplification as well as to
improve selectivity and reduce the num-
ber of tuning controls. As the wavelength
at which the radio-frequency amplification
takes place increases, the higher the ef-
ficiency of the system and greatest ampli-
fication will be obtained at the longer
wavelength, say from 5000 to 10,000
meters.

Their disadvantages have been the
amount of noise which was amplified at
these frequencies and the poor selectivity
of the broad band amplifiers. This can be
overcome by the use of long-wave trans-
formers designed especially for super
work, which are generally much sharper
than long-wave transformers heretofore
available. It is very interesting to note
that such companies as the Waestern
Electric Company, the Radio Corporation
of America, as well as the Army and
Navy Departments employ comparatively
long wave iron-core transformers in their
supers, all very carefully measured,
charted and matched.

In an amplifier of this type transformers
may be spaced very closely, and because
of the fairly high resistance of the trans-
former windings and the frequencies at
which they are operating it is possible to
operate the amplifier grids well negative,
which means that the tubes are operating
in an efficient manner and that the cur-
rent consumption of the amplifier is quite
low, as against the condition where a
positive grid is used.

Potentiometer Prevents Negativity

It might be well to bring up here the
fact that a potentiometer connected across
(Concluded on page 28)

n
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Capacity Causes and Effects

By Lewis Winner

Radio Engineer

HE theoretical consideration of capac-

ity is much easier to understand than
that of resistance, as resistance usually is
an obstacle in about 60 per cent. of the
cases while capacity is an asset in 90 per
cent. We are inclined to be more in-
terested in something which we use to
great advantage than something that re-
tards and makes trouble.

Capacity is that property of a conductor
or circuit by which energy may be accum-
ulated in electrostatic form. This prop-
erty is dependent upon the size of the cir-
cuit and upon the closeness of other con-
ductors in the field of force. The elec-
trostatic capacity of any conductor or cir-
cuit is determined by the quantity of elec-
tricity in coulombs. The coulomb is the
unit of quantity flowing in a circuit when
one ampere passes a given point during
a second of time. The condenser has to
be charged with a coulomb to raise its
potential to one volt.

How Capacity is Stored

The device employed for storing up the
energy in the form of an electrostatic field
is characterized as a condenser. Suppose
we take two pieces of material that have
good conducting qualities and separate
them by a small area and connect to these
plates a direct or alternating current. The
space between the two plates then is filled
up with electrostatic lines of force. If,
however, we disconnect the source of
power and we connect a milliameter or a
galvanometer to the terminals of the
plates, the needle will offer a certain de-
flection, which shows that the current is
passing through the electrostatic field, and
also proves that the condenser had a cur-
rent passed through it. A charging effect
is thereby contrived.

It has been found through a great many
experiments that the capacity of a parallel
plate condenser increases as the number
of pieces of mica or glass inserted between
the plates is increased. This information
is used very extensively when construct-
ing all types of condensers. One can ap-
proximately determine the actual size of
the condenser by the number and size of
the plates. The ratio of the capacity with
and without the substance between the
plates is known as the specific inductive
capacity or simply the dielectric constant
of the material. The constant is a num-
ber, positive in character, larger than
unity, for all paraphernalia at radio and
audio-frequencies. The substances which
have non-conducting properties are known
as dielectrics. The dielectric constant of
air at ordinary temperatures, according to
recent tests, is no more than unity.

We have been talking about plates and
condensers, but the question is how to
measure all these quantities, that is, a
special method for computation. We here
use what is termed a farad. A condenser
has a capacity of one farad when an elec-
tromotive force of one volt will establish
in it an electric charge of one coulomb.
However, the farad is too large to use for
practical radio use, hence we employ the
microfarad, which is one one-millionth of
a farad. Capacity has the effect of separ-
ating the alternating current from the
'fllte_rnating potential, that is, when capac-
ity is present in an A. C, circuit the cur-
rent goes ahead of the amperes. When
the alternating current acts in such a
manner we have what is called a leading
current and which is illustrated in Fig. 2.

Two Kinds of Capacity

We have two types of capacity, con-
centrated and distributed, A condenser
of concentrated capacity always consists

| R R e e Ty

ity affect: alternating current. Note that the I (amperes) leads the E
FLG, 2 showshwhets/pensiy (:01:!“;3. There m‘a\; 360° in this cycle.

MICA PLATES
OF
CONDENSER

ELECTROSTATIC FIELD

: AC
L ™NED

FIG. 1, & condenser during the process of bel_ng

charged. Note the large electrostatic field, which

collapses as soon as the condenser has too large
a charge.

of (1) a couple of opposing surfaces, (2)
some sort of an insulating material which
should be situated between the plates.
This material may be air (which is best),
glass, hard rubber, Bakelite, parrafined
paper, etc. The insulating material is
known as the dielectric medium. Capaci-
ties of condensers vary directly as the
area of the opposed surface and the ability
of the dielectric to conduct the electro-
static lines of force, and inversely as the
separation of the plates. Tables give the
dielectric constants of various materials,
viz,: flint glass, double extra dense, 10.10,
which means that a condenser having flint
glass between the conducting surfaces
will let 10 times the quantity of electricity
to be stored up in electrostatic form as
compared with air, which is the standard
for all dielectric materials. A condenser
may be classified with respect to its ability
to resist puncture when put to a very high
voltage. The condensers which will stand
the high voltage are known as high poten-
tial condensers and those that wili ouly
stand a low voltage are known as low po-
tential condensers.

When a condenser is connected to a
power source the potential is zero, but as
the current starts to increase, the potential
difference starts to rise until the voltage
of the condenser equals the voltage of
the power source. At this point the flow
of current ceases. If, however, the po-
tential is increased the condenser will
then start to discharge, the current flow-
ing in the opposite direction ta which it
was charged. We thus see how the volt-
age of the condenser sets up a back pres-
iuri which drives the charging current

ack. .

Where Capacity is Used to Advantage

One of the most important places where
capacity is used in the receiving set is in
the variable condenser, which is a great
asset to any set provided it is of the low-
loss and preferably the straight-line type.
Some of the many requirements for a
good variable condenser are (1) mathe-
matically correct spacing of the plates in
all the positions which the plates occupy:
(2) the highest insulating resistance be-
tween the opposing plates that one can
devise, (3) very good electrical contact
from the terminal of the rotating plates
to the outside binding post, which may
be of the pigtail type and as permanent
and non-wearing as you can have it; 6]
durable flat plates, those that will not

.00/
Mfd.
. e
‘MEd.

e

Jorg

001,
Mfd.,

/e ong,

Uave

FIG. 3—Where capacity is an asset to any set.
One diagram shows a .001 mfd. fixed condenser
inserted in series with the antenna, which de-
creases the fundamental of the antenna. The two
other figures shows two methods of increasing
the wavelength of a set, without adding any more
turns to the coil. A .001 mfd. fixed condenser is
again employed.

bend or get out of shape when they are
touched; (5), the condenser should be able
to tune to all the wavelengths equally,
that is the dial should read for every point
about 3 meters difference; (6) the bearings
should be of the heavy spring type, to in-
sure good contact with the rotary plates,
Wtih a bearing of this type the tension
always remains the same and there is no
chance of the rotary plates getting loose
(Concluded on page 30)




14

RADIO WORLD

May 16, 1925

THE RADIO UNIVERSITY

of Experts.

RADIO WORLD, 1493 Broadway, New York City.

AQUESTION and Answer Department conducted
by RADIO WORLD for its Readers by its Staff
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FIG. 141, a 4-tube RF set, with crystal detector. The RFTs are wound on a 3°/ tubing, the
The wire is No. 26 SCC. The variometer Is of the Amrad type. Th

sisting of 53 turns,

p(i.ma]ry windings consisting of 8 turns and the sccondaries con-
¢ series condenser (in merisl) has a .000S capacity. The condensers

which are shunted across the secondaries of the tuned RF transformers have a capacity of .000375 mfd., (about 17 plates). The crystal employed msy be of

the fixed type. Tem to fifteen ohm

PLEASE give me a diagram of a 4-tube set
employing two steps of radio-frequency amplifi-
cation, a crystal for detection and two steps of
audio-frequenc amplification.—~F. T. Lareson,
City Island, Ny . .

Fig., 141 shows the :ila.gra“m.

WHAT GOVERNS the strength of an elec-
tromagnet?—H. J. Harper, Grand Junction, Col.

The strength of an electromagnet, that is its
ability to send out magnetic lines of force, is
determined by the three quantities: (1) The num-
ber of turms of wire wound upon the coil of an
electromagnet; (2) The amount of electricity ﬁovg-
ing through these turns of wires as measured in
amperes; (3) The permeability of the core. We
can say that the strength of an electromagnget is
determined by the nu.m,ier.oi ampere turns,

WHAT IS permeability ?~L. M. Swanson,
Newark, Me.
Permeability is the ability of a_ substance

which makes up the maguetic circuit to carry
the magnetic lines ofifogce‘

A DIAGRAM of a 3.tube reflexed receiver is
requested.—L. Tomberg, Bronx, Y.
e Fig, 142

- & &

ON WHAT principle does the Magnavox loud
speaker (the one that requires a storage battery)
operate?—Ha Wright, Brooklyn, N. Y.

In most loud speakers we have a permanent
magnet, which when actuated by the rectified

rheostats are used for lighting the 201A or egual iube:

chk for Loop

reducs the drain on the B battery,

carrent, flowing from the plate of the vacuum
tube, pulls the diaphragm of the phone farther
from or mearer to the maguet. In the Magmavox
or Thorophone we have the same action but done
in a novel way. Instead of the permanent mag-
nets we have a “magnet frame,” which is made
up of tungsten steel and wound with No. 18
enameled wire on its middle post. The winding
is connected to a 6-volt storage bat.tery‘ On
account of the large size of the wire, quite a large
amount of current is thereby drawn, usually from
one to one and a half amperes. The current wh:ch
asses into the winding magnetizes the magnuet
ﬁ*ame, establishing a surge of magnetic Aux
across a gap, which is situated at the top of the
post. Here is where a small change is again
made. In Hleu of the magnet attracting the
diaphragm, a cylinder (coil of fine wire, say No.
38 enameled) is suspended in the air gaf) at the
top of the Eost. his solenoid or cylinder is
soldered to the large mica diaphragm and is held
normally a little but above central position, ae-
cording to the relative strength of the diaphragm.
We now have a signal which after amplification
through the audio-frequency amplifier goes to a
small transformer, so designed that its prima
vsually matches the impedance of the last A
tuie,” the secondary having a fewer number of
turns so that the actual voltage is stepped down
and the current is stepped up when it passes
through the cylinder. We must take into con-
sideration that the magnet frame, post and the
winding, all told, have no other function than to
make a very powerful permanent magnet. Now,

RFT

005

£

RFET

s...A C battery (4% wvolts) is put in the amplifier circuits to

as the current starts to pursuc its path through
the cylinder, it is pulled down toward the mid le
position in the small air gap. As the current in
the cylinder winding varies, a push and pull
movement of the solenoid causes the diaphragm
to vibrate, Since we put in some external energy,
we naturally expect to get more out (volume)
which is true, but great care has to be taken
that the loudspeaker is not overloaded, as, then it
will distort, This type of horn is best suited
for a large hall and can stand an immense input,
of course, not too much‘.. R
B

I HAVE great trouble in reaching all the
wavelengths with my 6-tube radio-fre uency set,
on which I use a loop as an antenna. ould you
pleacsie tell me a remedy ?—D, B. McDonsay, Lake-
wood, N. T,

Trouble has been experience by other fans along
the same line. A large loop will give loud signals
but, then the wavelength may be too high with
the condenser. To reach from 200 to 600 meters,
a 1008, three feet square with 25 turns of number
18 DCC, spaced 3 inch apart, should be employed.
Ii you cannot now reach the high waves, insert a
25 or 50 honeycomb in series with loop. I you
cangot reach the low waves, insert a variable
condenser in series with the loop. To make an
extremely large loop, for loud signals, say an 8-
foot square loop, wind 7 turns of number 18

; wire, spaced 1-inch apart. This loop will
Teceive sigmals from 200 to 500 meters with 0005
c})ndenser. All thesg data apply to the box type
of loop. For the spiral shaped loop the following

.J;—r-L-r%

200-4200
Ohm Fotertiomet

)

I

i 1

)

;"”!

005 AF
2

FIG. 142, a 3-tube reflex. A special connection is
whatsoever. The antenna coll consists of 19 turns,

. 7

made for the antenna so that the loop may be inserted without disconnecting or any rewiring of the set

the secondary comsists of §0 turns, both windings on the ame tub 3 in diam oF
being left between the windings. Number 22 DCC is used. UV201As . . o it

e

separation

cue employed. This set is not very selective and is difficult to get working right.

P
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dimensions will work well: An 187 loop with 18
turns of No. 20 DCC wire spaced 3 to }Y-inch apart
will tune from 225 meters to 550 meters.

WHAT ARE some of the best magnetic
materials?—J. D. Briant, East Hampton, N 5
There is only one highiy magnetic material and
that is iron. This is magnetic at ordinary tem-
eratures. Aluminum, which is tbought to be
ighly magnetic, is only magnetic at extremely
low temperatures. It is surprising to know that
liquid oxygen is very nlagzxenc.

IS IT possible-to use a tuned radio-frequency
transformer in place of an untuned one? (2) Is
it necessary to disconnect the B batteries when
the set is not in use? (3) Is it good to boil home
made radio coils in any substance that will make
the turns adhere to each other, such as Earaﬁin?
(4) Whenever 1 put my hand on my 1als m
set starts to squeal—H. E. Agnes, Hempstead,

the secondary of the RFT (if it is aircoil) or use
a variometer. (2) No. As soon as the filament
current is shut off there are no e¢lectrons flowing
from the filament to the plate, therefore the cir-
cuit is broken. (3) No; any such material causes
the tuning of the set to be broadesed. The best
substance to use in that case is colledion. Use
sparingly, preferably on the ends of the coil. (4)
The first thing that you want to do is to ground
the rotor of the variable condenser. The rotary
plates of the condenser when connected in the

id circuit should go to the A battery comnection.
gl:e that the leads from the plate and the grid
are at right angles. Keep the grid wires away
fromn the {ront of the .pagela

. 1

(1) Yes. Either i;]mt & variable condenser across
e
N

WHERE IS station KFOA? It sounded as if
it were some sort of a department store.—P. B.
Herbert, Landon, S. D, | .

Station KFOA is the Pacific Northwest Station,
operated by the Rhodes Dglpl';trtment Store, Arcade
Square, Seattle, Wash. e wavelength is 4S5
meters.

* 8 &

I WOULD like to have a diagram of a compact

i-tube reflex receiver—W. E. Ruben, Topeka,

2,
Fig. 143 shows the electrical diagram.

New Broadcasters

FOUR new class A stations. were licensed by
the Department of Commerce as follows:

Call Station Meters Watts
WIBN—Elite Radio Stores, 1049
Pleasant St., New Bedford,

Mass.
KFVJ—First Baptist Church, 2nd

and San Antonio St., San

Jee,- @b errnoy pooghoongeT 26 500
KFVL—Richard F. Lussier, 15t Lt.

Hd. S5th Inf. Brigade, U.S.A,,

Vancouver Barracks, Van-

couver, Wash, ......coveunes 231 5
KFVK—Sacramento Chamber  of

Commerce, cor. 10th and J.

Sts., Sacramento, Cal ..... 248 500

Twenty-four class A and two class C stations
were deleted during April, as follows:

Call Station
WBBH—]J, Irving Bell, Port Huron, Mich,
KFRF—W, R. Brown, Alexandria, .
WDBD-Herman Edwin Burns, Martinsburg, W.

a.
WSAU—Camp Marienfeld, Chesham, N. H.
WCBZ;ICoppotﬁ}‘li Bros. Music House, Chicago

gts.

KYQ—Electric_Shop, Honoluly, H. T.

KFPX—AFirst Presgyterian Church, Pine Bluff,
rk. =

KFGX—First Presbyterian Church, Orange, Tex.

WTAF—Louis J. Gallo, New Orleans, La.

WFBTEGIoucester Co. Civic League, Pitman,

KJQ—C. O. Gould, Stockton, Calif.
WEBY—Hobart Radio Co., Roslindale, Mass.
KFFR—Jim Kirk, Sparks, Nevada.
KFUW—Earl Wm, Iljewis, Moberly, Mo.
KFFY—The Louisiana College, Alexandria, La.
WEAP—Mobile Radio Co., Inc., Mobile, Ala,
KFCL—Leslie E. Rice, Los Angeles, Cal,
KFRN—M. Laurence éhort, Hanford’, Cal,
WDBT—Taylor's Book Store, Hattiesburg, Miss.
KFQM—Texas Highwa Bulfetin, Austin, Texas.
KFJZ—Texas National éuard, Fort Worth, Texas,
WBAN—Wireless Phone Corp., Paterson, N. J.
KFHJ—Fallon Co., Santa Barbara, Cal.
WOAF—Tyler Commercial College, Tyler, Texas.

THE DIAMOND OF THE AIR, by Herman
Bernard, a 4-tube DX loop set of tremendous
range and power. Three controls. Not reflexed.
Send 30 cents for the April 4 and 11 issues. RADIO
WORLD, 1493 Broadway, New York City.

HOW TO MAKE IDEAL COILS, for tunkag
with 0005 and .601 smid. condensers. Deseribed by
J. E. Andergon in Mareh 7 and 14 ard April 11
1zsues. Sead 45c_for all three. RADIO WORLD,
1493 Broadway; New York City.

. THE _OFFICIAL LIST OF STATIONS
in the United States, Canada, Cuba, etc., with
list of station slogans, was published in May 2
issue. Send 15c for copy to RADIO WORLD, 1493
Broadway, New York City.
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FIG. 143, a reflex receiver using one tube and a crystal detector (CD). R, {2 & rheestat, C1 Is a .8085

varinble condenser. C2 is also a .0005 variable condenser. L1 has 10 turns, %" space is left and them

42 twns put on, No. 22 DCC wire being employed. L3 has 34 turns of number 22 DCC. C4 has & capacity
of 002 mfd. The audio-frequency transformer is of the high ratio type.

LR

L

Ly

FOR THOSE who do not mind four controls this circuit has an appeal. 1t produces wonderful quality.
Those hving n cong_estpd areas, the big cities particularly, may not find it sufficiently selective, but
country residents will indeed appreciate the results. The condensers Cl, C4 and C5 are .0005 mid,
variables. LI, L3 and L5 consist each of 43 turns of No. 22 SCC wire on a 3157 tubing. 14 iz 10 turns
on tha same tubmg as L5. L2 has 26 turns of No. 26 SSC wire on a 2%” dameter tubing, 24” high,
and is rotatable (t.u:klfer). It is in inductive relationship to L1. C2 is .00002 or lower capacity, C3 is
001, C6 is .00025. R3 is the leak. The circuit is a 3-tube reflex, one stage of regenmerative, tuned RF,
tube detector, one reflexed audio stage and one full audic step.

Join RADIO WORLD'S University Club

and we will enter your name on our subsgcription and University lists by epacial aumber.

Put this number on the outside of your envelope addressed to RADIO WORLD (not

the enclosed return envelope) and also put it in your queries and the quaestions will bo
answered the same day as received.

And Get Free Question and Answer Service for the Coming §2 Woeks.

RADIO WORLD, 1493 Broadway, New York City:

. Enclosed find $6.00 for RADIO WORLD for one year (52 Nos.) and also consider
f}“‘ an fpplication to join RADIO WORLD’S University Club, which gives me fraoo
information in your Radio University Department for the coming year, and a number

indicating my membership.

Name ........;¢00..... 5
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A 5-Tuber as a Portable Set

EORGE BERGMAN, of the Roosevelt Rifle Club, is attempting to smash
records, this time the ether being the opponent. He is equipped with
S-tube tuned radio-frequen;y set. (Foto Topics.)

RF Set Easy to Carry

5-TUBE tuned radio-frequency set may be housed in a 7x18"
cabinet and the net result be an easily portable set. Dry-cell
tubes should be used, for who considers a storage battery portable?
The set may be made like the one shown in the photograph. As
for the aerial, it may be strung between insulators fastened on
trees and it need not be more than 30 feet long. If reception
within a_moderate range is all that is desired a double-circuit jack
may be included, so that a loop may be plugged in. A collapsible
loop serves nicely and is decidedly portable.
If one is frying bacon while the set is turned on he should not
ascribe the frying noises to action in the tubes.

Benefactor Gives Party to |

A GROUP of children who were guests of Uncle Robert (left) at WHN,
York City. Uncle Robert is a philanthropist whose especial hobby is aiding e

LISTENERS to station WEAF recently had the pleasure -of hearing Cardinal
fore the microphone, At his lef
tenor of the Metropolitan Opera Company, and at his right John Burke, Irish baritone. (Foto Topics).

Catholic charities rally, The Cardinal is shown

Hayes talk at a
t is Mario Chamlee,

b £3
LISTENING-IN
installed 1 the
earth.

in a cavern. Remarkable resuits
Ohlo Caverns, twenty miles north off
The signals received were very clear an
broadcasting ;
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'Dempsey’s Advice

Art Setting for Broadcast

w's Station, New
2s. (Foto Topics).

| been obtained with this Super-Heterodyne
Ehttﬁeld, and 60 feet below the surface of the
Iud;s with no interference from

—

JACK DEMPSEY at WOR, Newark, N. J,
gave a health talk, and there met Beverley
MacFadden, daughter of Bernarr MacFadden,
physical  culturist and publisher, A friendly
right. uppercut is being administered. Thougn
not -in training, the heavyweight champion of
the world managed to survive.

DX Versus Sleep

H OW many hours a day do you
sleep?”

That question was asked before the
WOR microphone by Beverley MacFad-
den and was addressed to Jack Dempsey,
heavyweight champion of the world.

“Ten hours—and more. if possible,” was
the reply.

That gave DX hounis, included among
the bystanders at the interview, some-
thing to think about. If they want to
emulate the champion and yet fish in
those distant statrons, staying up until 2
a. m., yet get ten hours sleep anua arrive
ai the office promptly at 9 a. m, what’s
the solution?

MAURICE GARABRANT, noted organist, broadcasts from the Grand Central

Palace, New York City, through WMCA, the Hotel McAlpin Station. The

Architectural and Allied Arts Exposition was the scene of the auspicious occa-
sion. Note the sacred art of the setting. (Underwood & Underwood.)

GENERAL MACHADO, Presid

THE MASCOTS of Station WDBX, New York’s
smallest station, Dyckman St. Thi: station has
a total outpu! of 5 watts. If these pups get om

- = the air there may be plenty of howls in the sets
ent-elect of Cuba, o around the neighborhood, but the station owmers

de'lwers a message via WOR, Newark, N. J. are very considerate, so fans need not worry.
His. message was one of friendsLip and apprecia- The pups do not seem to kmow what this broad-
Hon to the American people. This message was casting business is all about, although under
any of thae sent by land line and cable to Havana, where the the tutelage of their mother they appreciate the

speech was rebroadcast. (Kadel & Herbert.) advantages of plate modulation. (Foto Topics).
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Literature Wanted

THE names of readers of RADIO WORLD
who desire lterature from radie jobbers
and dealers are published in RADIO
WORLD on request of the reader. The
blank below may be used, or a post eard
or letter will do instead,
Trade Service Editor,
Radio Werld,
1493 Broadway, New York City.

I desire to recelve radio litarature.

Qity or toWD..i.veiiierieeieloncnicnnnnnnesas &
SLALE  ceiiiaieirtiiieriiiitieiianienns oo I,

Are you a dealer?............. 000000600 900000
If pot who is your dealer?

Ivan Alm, Oakland, Neb, .

Frank Palm, Jr., 3208 North Ave., Milwaukee,
Wis.
S. W. Cover, Jr., Andrews, N. C.

Myron McCamley, Hood River, Ore.

C. H. Regan, 936 S. Taylor, Oak Park, IIl,
(dealer).

L. Matthies, Tonawanda, N. Y,

Max Grenhut, 88 Ave, é,, New York, N, Y.

%i L. Whatley, Jena, La.

NE O. Ritter, 3118 East 97th Street, Cleveland,
Ohio.

Wilbur G. Lings, Westel, Tenn,

G. W. Elliot, 4220 Summit St., Kansas, Mo.

A. J. Christopher, Balwinsville, N. Y.

H. Einheit, 3802 W. 152d St., Cleveland, Ohio.
(dealer).

Lloyd B. Seal, 1530 Healy Bldg., Atlanta, Ga.

Jas. J. Roberts, Covington, La.

. E. Harrison, Peabody, Kansas.

New Corporations

Lemor . Radio, Bradle% Park, N. J., $10.000;
Harold M. Lewis, Long Branch; Melvin S. Moore,
Manasquan; Paul R. Gordon, New York City.
(Atty., Paul R. Gordon, New York City).

Crown Electrical Supply Co., Newark, N. J.,
100,000; Frank J. Sullivan, Harvey G. Stevenson,
ast Orange, N. J.; John R. Vitale, Newark,
N. (Atty., Harvey G. Stevensom, Newark,

Luxor Radio & Sports. Shops, Manhattan, N.
. C., $5,000; M. W. Stoler, W. McCullcugh, M.
%rogy. (Atty., D. L. Sprung, 7 East 42d Si.,

Zs

Berend Radio Bureau, receiving sets; N. Y. C,
10,000; F. H. and C. H. and B, Berend. (Atty.,
..M. Crane, 42 Broadway, N. Y. C. :

Boissier Radio Corp., Queens N. Y., 1,000 com-
mon, nonar; E. Boisster, A. D. Merz, L. Besuner.
g&tt‘;), . A. Crowe, 189 Montague St., Brooklyn,

Elizabeth Battery & Electric Co. Elizabeth,

. J., $50,000; George M. Mavericic, Ruth N.
Maverick, Elizabeth, N. J.; Ralph L. Blanchard,
Baltimore, Md. (Atty.,” Foster M. Voorhees,
Elizabeth, N. J.)

Merit Electric & Radio Corp., Newark, N. J.,
supplies, 300 shares, no par; Simca Bernstein,
Robert Grossman, Newark, N, J.; Isadore Stern,
Jamaﬁa. (Attys., Rothschild & Rothschild, New-
ark, N, J.

Austin_ Electric_Supply Co., White Plains, N.
Y., $10,000 G. B. Disbrow, E. D. and 1. W. Austin.
(Atty., J. J. Ackerman, White Plains, N. Y.)

Triangle Electric Co., Newark, N. J., $100,000;
Mayer J. Korbin; David C. Traub, Bernard Dvin,
ge\}a;k, N. J. (Atty.,, Bernard Dvin, Newark,

) CAPITAL INCREASE
Amco Radio Stores, $20,000 to $75,000.

NEW IMPORTED TUBE

NOTED for its bulbs it is quite fitting that a

good radio tube should come out of Holland,
and radio fans who had such good results with
French and German tubes will be pleased to know
that a very fine tube is now being turned out by
Holland. A 6-volt, .25 ampere tube, tipless, with
Bakelite base, equally good as detector or ampli-
fier, and standing up to most rigorous tests for
voltage and amplification. The plate voltage is
20 to 45 for detector and 60 to 100 for amplifier.
It is a slightly different shape from the domestic
tube and is put up in attractively colored boxes
and carefully packed in fibre packing, cardboard
and blue paper. The list price is reasonable and
the sale distributors are the Terminal Cycle &
Sporting Goods Shop, 42 Cortlandt Street, New
York City.

THE __OFFICIAL LIST OF STATIONS
in the United States, Canada, Cuba, etc., with
list of station slogans, was published in May 2
issue, Send 15¢ for copg to RADIO WORLD, 1493
Broadway, New York City.

A SURVEY OF 1-TUBE DX SETS, by Lieut.
Peter V. O’ Rourke, Seven circuit diagrams. Great
material _for DX fans.  Send 15¢ for April 11
issue. RADIO WORLD, 1493 Broadway, New
Yark City.

THE RADIO TRADE

DeForest Co. Sues the R. C. AQ,A
Alleges That Trade Secrets
Were Wrongfully Obtained

HE De Forest Radio Company, Jersey City,

N. J., has begun legal action against the
Radio Corporation of America, alleging that the
R. A. was wrongfully obLtaining business and
scientific secrets of the De Forest Company. A
temporary injunction was granied in Jersey City.
Asked to comment, General James G. Harbord,
president of the R, C. A, said: |

“I had not heard that any suit of the kind
had been filed. I know of no such conduct on
our part, and have never heard of anything of the
gort, We indulge in no such practices.

“Of course, we have been troubled by certain
rascally boot_fe%gcrs of patents, and we bave taken
steps to get information to prevent such practices,
but such steps have been taken legally and
properly, to form the basis for prosecutions.

Selznick Is
as Head of

H ENRY M, SIHHAW, radio manufacturer, has
been elected president of the General Amer-
ican Radio Manufacturing Co., and affiliated com-
panies, the General American Radio Corporation,
the Yunck Glass Mig. Co., the Lamp and Wire
groducts Mfig. Co., and the Transadyne Radio

.

These companies represent the group built
around the radio interests of Warren S. Stone
and associates. Mr, Stone is head of the Brother-
hood of Locomotive Engineers’ Bank. Mr. Shaw
is head of the Shaw Insulator Co., of Newark,

., and the Pioneer Radio Tube Laboratories,
of Orange, N, J. N
At a meeting of tbe board of directors of the

Hazeltine Corporation
Passes Dividend, Due
to Deal With Latour

THE Hazeltine Corporation has passed the
quarterly dividend of $1.25 which was due.
This action was taken because of the acquisition
of control of the Latour Corporation by the
Hazeltine ration and certain other guaran-
tees. The initial quarterly dividend of $1.25 was
paid February 24,

Coming Events

[Readers are requested to send in dates end
blaces of future ecugnts mnot schediled in this
department.]

AUG. 22 to 28—3d Annual Pacific Radio REx-
%oaiticm Civic_Auditorium, San Francisco. Write

. R, Ff., 905 Mission St., San Francisco.

EPT. 6 to 12—National Radio Exposition,
Grand Central Palace, N. Y. C. Write American
Radio Exp. Co., 522 Fifth Ave, N. Y. C.

SEPT, 14 to 18—Second Radio World’s Fair,
258th  Field Artillcg Armory, Kingsbridge Road
and Jerome Ave., N. Y. C. Write Radio World’s
Fair, Times Bldg., N. Y. C.

SE’PT. 14 to 18—Pittsburgh Radio Show, Motor
Square Garden. Write J. A. Simpson, 420 Bes-
semer Bldg., Pittsburgh, Pa.

SEPT. 23 to OCT. 4—International Wireless
Ex‘;:‘j’ Geneva, Switzerland.

SEPT. 28 to OCT. 3—National Radio Exposi-
tion, American Exp. Palace, Chicago. Write N.
R. £, 440 S. Dearborn St., Chicago, TIL

OCT. 5 to 11—Second Annual Radio Show, Con-
vention Hall, Washington, D. C. Write Radio
Merchants Association, 233 Woodward Bidg.

OCT. 17 to 24—Brooklyn Radio Show, 23d
Regt. Armory. Write Jos. O’Malley, 1157 Atlantic
Ave., Brooklyn, N. Y.

O_CLI'. 12 to_17—St. Louis Radio Show, Coliseum.
Write Thos. P. Convey, manager, 737 Frisco Bldg.,
St. Louis, Mo.

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

NOV. 19 to 25—Milwaukee Radio Exp., Civic
Auditorium. Write Sidney Neu, of J. Andraec &
Sons, Milwaukee, Wis, .

NOV. 17 te 22—4th Annual Chicago Radio Exp.,
Coliseum. Write Herrmann & Kerr, Cort Theatre
B]dE., Chicago, 1Il.

DEC. 1 to 6—Boston Radio Show, Mechanics’
Hall. Write to B

R. S., 209 Massachusetts Ave.,
Boston, Mass.

There have been many such prosecutions,

“We are not maintaining any espionage 8y 8-
tem. I don’t attach any imporiance to the suit
at_all.”

Dr. Lee De Forest, inventor of the audion tube
and the talking film, said that be kmew nothing
about the suit.

‘I am connected with the De Forest Cognpany
only as s stockholder and consulting engineer,”
he said. “1 am giving all my time to the phono-
film nowadays, and this is the first I've heard of
this business,”

The plaintif alleged the existence of an
espionage system whereby the R. C. A. got in-
formation from De Forest employes and other-

wise.
Several afidavits were filed.

eplaced By Shaw

adio Company

General American Radio Co., Mr. Shaw was
clected president of this company, succeeding
Lewis J. Seiznick, former moving picture mag-
nate, who had been president of this company.
Mr. Selznick remains a director of the company
for the time being, but is reported as having
decided to return to the motion picture business,

The officials of the General American Co. are:
Warren S. Stone, chairman of the board; Dr.
Jobn Yunk, Samuel R. Stone, R. D. Hickock, A.
Claus, Mr. Selznick and Frank Shaw, directors.

Mr. Shaw is president of the National Radio
Trade Associati'on, the Synthetic  (Bakelite)
Moulders’ Association and the Radio Tube Manu-
facturers’ Association.

FOREIGN FIRMS SIGN UP FOR ATLANTIC
CITY SHOW

ATLANTIC CITY, N. J.
P LANS have been perfected for the international
radio exposition on the steel pier here Sep-
tember 23 to 27, according to announcement by
J'esset C. Long of Philadelphia, in charge of the
event.

The exposition will be held under the auspices
of the third radio district in_connection with the
Radio Trades Association. Some of the larger
radio companies of Europe including British and
French manufacturers, will take part,

NEW HERCULES MAST SERIES

S W. HULL & COMPANY, 2048 East 7%th
o  Street, Cleveland, O., announce a new series
of Hercules Aerial Mast. These masts are made
in three standard lengths. 20 it,, 40 ft. and 60
ft., all steel construction. All masts are made of
a special angle construction that gives great
strength and light weight, thus making a rug-
ged‘mast easily erected. At the same time pre-
senting a pleasing appearance by its graceful
lines. "A specially-designed foundation eliminates
the use of concrete and permits all sizes of masts
to be erected in the earth or on the roof, as de-
sired. Every masi is tested at the factory to with-
stand a SOO-ppund pull at the top. The substan-
tial construction makes them ideal for su porting
the heavy antenna used in transmitting. g‘he low
cost %la_ces them within reach of those desiring
an efncient one wire aerial for radio reception.
Lach mast outfit is furnished complete with guy.
wires and mast-head pulley.

Business Opportunities
Radio and FElectrical

Rates: S0c a line; Minimum, 2 lines,

. FACTORY, .about 20,000 square feet; located
in best place in Bridgeport, onn., for surround-
ings and labor. Address T. F. S., 11 East 42nd
Street, New York City.

RADIO-TO START IN BUSY LOCATION;
must know business. Box 100, RADIO WORLD

INVENTORS’ MODELS CONSTRUCTED; ian-
ventions develoFed; patents bought, sold, commer-
cialized. Kempf, 318 Broadway, N. V. C.

RADIO ENGINEER WOULD LIKE TO GET
in touch with respounsible party or parties who
would consider entering the radio business prefer-
ably having manufacturing facilities. Box 101
RADIO WORLD.
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Contest Rules

The votes in RADIO
¢ WORLD’S 1925 contest to

determine the radio entertainer
entitled to the popularity gold
medal may be cast by filling out
the coupon as published weekly
in RADIO WORLD. -One cou-
pon entitles the sender to onme
vote. The coupon should be
properly “lled out and mailed.
One subscribing to ,RADIO
WORLD (a new subscriber or
one renewing an existing sub-
scription), may cast as many
votes as are represented by the
total number of weeks of the new
or renewed subscription. In ad-
dition, as the coupons are pub-
lished, the subscriber may use
them for sending in one vote on
each such coupon. When sub-
scribing, cast your total sub-
scription votes by specifying the
candidate in the subscription
order.

This contest closes July 31.
20 The last coupon will be
published in the July 25 issue.

In case of a tie, a gold med-

o al will be awarded to each

contestant so tied.

RESULTS

Resurrs Epiror:

HAVE built Lieut. Peter V. O’Rourke’s

4-tube, 3-control DX set (March 21
issue) and results are great. This set is
very clear and volume is wonderful. All
the stations we have tuned in could be
heard all over the house. We are using
one National Transformer, one Jefferson
Transformer, two Pilot variable conden-
sers. Being unable to get No. 20 DSC
wire we had to use No. 24 on the three-
circuit tuner.

This set is everything you claim it to be
and the best thing it has done for us is to
get rid of a local outlaw who is filling
the air with sparks, but he hasn’t a chance
to bust in now.

Our antenna is a double wire about 120
feet long, with about 40 feet leadin. Dis-~
tance is very good. Have tuned in KFKX,
WFAA, WMBF, WOC, WCCO, CNRA,
CNRO all on the loud speaker.

FRANK T. HECKART,
: 354 Adams Street,
Williamsport, Pa.
* x %
Resurts Eprror:

BUILT the 4-tube, 3-control DX set by
Licut. Peter V. O’Rourke (March 21)
and it is surely a most wonderful set.
HENRY J. MILLER,
317 East 77,th* S&, New York, N. Y.
»®

Resurrs Epirtor:

HAVE built the 5-tube World-Beater

Reflex by Byrt C. Caldwell, described
in Dec. 6 issue of Rapio WorLp, I used
basketweave coils and Acme transformers
(both radio and audio). Also I used an
Erla fixed crystal. It is a perfectly won-
derful set. I made baseboard 17 wider
than called for. I thank you for the
wonderful circuit. Also I wish to say

that Rapro WorLp is the magazine I enjoy’

best of all radio magazines.
EDGAR L. POND,
No. 67 South St.,
Framingham, Mass,

THE IDEAL COILS
Described by J. E

directions, in March 7, 14 and April 11 issues. Send
43¢, get all_three. RADIO WORLD, 1493 Broad-
way, New York City.

Ben Bernie and Orchestra Lead
in Radio World’s Contest

ANY fans have written asking in

what order the contestants stand in
Rapto WorLp's 1925 test to determine
whom its readers regard as the most popu-
lar radio “entertainer. Ben Bernie and
his orchestra are in the lead, the Happi-
ness Boys are second. Alvin Hauser, Jack
Little, the Harmony Girls and Olcott Vail
are tied for second place, while S. L.
Rothafel and Leo Reisman are tied for
sixth position.

This information will satisfy some curi-
osity but it is not to be regarded as any
indication of what the order will be at
the finish, or even next week. Although
it seems safe to assume that most of those
named will figure well in the running
when the final tally is taken, experience
shows that the standing of the contest-
ants undergoes severe changes. Some-
times the leader’s lead is increased, other
times- he or she will drop far down, per-
haps with somebody who was low on the
list enjoying the easy chair of first posi-
tion,

What May Happen

Ben Bernie and his orchestra, .who
broadcast from WEAF, New York City,
and other stations, are to be congratulated
on having such active admirers. There
seemed to be a concerted effort to put
Ben Bernie and his orchestra right in
the front rank of the early running, and
if that’s so, success certainly resulted.
The votes are being tabulated and prob-
ably next week figures will be given. It
is only fair to say that some strong ef-
fort on behalf of some other candidate, if
unmatched by equal zeal on the part of
Ben Bernie’s admirers, might easily dis-
place Bernie. This is not to be taken
too deeply to heart by Mr. Bernie and his
fellow musicians. Indeed they will enjoy
the fun of the competition, even though
they be jockeyed high and low in posi-
tion on the list, for they are good sports.

The Harmony Girls, features at WLS,
the Sears-Roebuck station in Chicago, ex-
clusively contribute the feminine aspect
to the contest, for the time being. At
first, for a few interrupted weeks, no vote
was cast for a feminine entertainer. But
with the ice broken no doubt the ranks

will be swelled by the better-looking and
saner sex.

Othlers In the Contest

While the names of the contest leaders
have been given, it is well for admirers
of Karl Bonawitz, of WIP, Philadelphia;
Ford Glenn, WLS; Alvin Hauser, WFBH,
New York City, and Walter Peterson,
WLS, to know that votes have been cast
for these entertainers. It would not be
surprising to see one or more of them leap
to the fore. Votes have been cast, too,
for Fred Morton, of KGO; N.. T. G, of
WHN; Wm. C. Schlefeld, of WGBS
(Amplion quartet), and Maj. J. Andrew
White, of WJZ.

Vote by using the coupon. Read the
rules. And remember that there’s quite
some excitement in store, and that per-
sons for whom no vote has yet been cast
probably soon will figure as heavy con-
tenders. But much is lost along tactical
lines by not casting votes early in the con-
tes¢, for the publicity that the votes bring
about will draw more votes.

The Weekly Rebus

HAT does this Rebus represent?
Send answer to Rebus Editor,
%Amo WorLp, 1493 Broadway, New York
ity. )

L. HoFRAY,

The names of those sending the solution
will be published.

Alice M, Johnson, 25 Gaso St., Hall River, Mass.
01:1‘: T. Rand, 3040 Hull Ave., Cheriot, Cincinnati,
io,

Corrine Dominy, North Louisburg, O.
Olat Nilson, Division 16 U. S. Batent Office,
Washington, b.c.

» Anderson, with full windiné '

I hereby cast one ballot for:
(Name of Entertainer) .

(Entertainer’s Station)

No, 6,5-16,

RADIO WORLD’S POPULARITY TEST

To Determine the Gold Medal Radio Entertainer for 1925

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

- FILL OUT THIS COUPON AND MAIL NOW!

.(State)
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A THOUGHT FOR THE WEEK

I. PHILLIPS of the New York
| “Sun,” recently, in a laugh-
ing vein, declared that radio would
run an elevator. Jules Verne, a
good many years ago, wrote that a
ship sailed under the sea, whereat
the wiseacres arched their eye-
brows. See what has happened
since !

/AD]©

Radio World’s Slogan: ‘“‘A radfo set for every home.”*
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Soliloquy

BUG—One more turn and I'll have
enough inductance to tune in the whole
broadcast band with my .0005 mfd. con-
denser. Then I’ll chase that spider away.
Looks like a real low-loss coil to me.

1

Listening to the List Lullaby

Ditto Hunting a New Fad

QW that interconnected broadcasting is firmly established, indeed is on the in-

crease, fans have a new hobby. They “go after” the stations that are inter-
connected, tuning in one after another, so far as possible, and hearing the same pro-
gram. That has a DX thrill in it that has proven very appealing. For instance, if a
local station is originating the program, and it is being received by land wire by an-
other station, which then sends it out on its own wave, the fan will try to tune in that
other station. It may be a long way from home. If he succeeds in tuning it in, the
greater the distance, the greater the fun. Since the program is the same, the fan is
listening to “ditto” all the time, as one devotee said, hence the expression, “ditto
hunting.”

What Station Sometimes a Puzzle

One of the sidelights of this pastime is that many fans can not always be sure what
station they are getting the program from. However, this is solved by those fans who
know at just what point on the tuning dial a station of given wavelength comes in.
Down around the low waves, where stations normally are crowded on the dial, some
doubt may persist. The announcer can not help you out, because he is the same an-
nouncer all the while, and he occasionally (perhaps frequently) reads off the long list
of interconnected stations without contributing one whit toward the solution of the
station identity puzzle. That adds a peevish point to the fun.

Interconnected broadcasting was tried as an experiment last year and became so
popular that it is growing fast., The idea was seized upon by some concerns that
“buy time” on the air, to reap what benefits they may from such “indirect advertising.”
Often the program is mighty good. But when it comes time to read off that long list
—well, a somnolent aspect on the face of the listener is perhaps to be pardoned.

Use Voltmeter to Test B
Batteries’ Condition

Make Stations Divide
Time, Dealer Advises

ROADCASTING is in its fourth year.

It is still thrilling to tune in distant
stations on a speaker so that a roomful
of people can hear the program plainly.
There is not room for all stations to
broadcast at once. Prevent more than a
certain number of stations from being
on the air at a given time. Public opinion
commands the law. If public opinion
commands, let us speedily show Congress

what we want.
ED. ZIMMERMAN,
Radio Dealer, Litchfield, IIL

B BATTERIES should ordinarily last
about six months with average
amount of use, but sets employing five or
more tubes will train them much faster
than this. A voltmeter should be con-
nected separately across each B cell unit.
When a voltmeter is not handy a five or
ten watt 110-volt lamp can be connected
across each B battery block and should
11ght dimly if the battery is still good.

A COMPLETE INDEX TO MARCH 1ssSUES

was published in the A
Third waim"}‘h-ul,thsm

e e
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Enjoy comfort while

What is more pleasant
than to be able to
enjoy radio concerts
for hours and not even
realize that you are
using a head set?

Jus

Kellogg head sets
place you in the enter-
tainers, realm and keep
you there as long as
you desire without strain or the
least discomfort.

We have made high-grade tele-
phone equipment for 28 years—
the result of these years of ex-
perience is built into this head
phone.

Our Kellogg receiver is un-
usually sensitive, requiring little
or no pressure against the ears,
with maximum outside sound
exclusion. It is the lightest re-
ceiver made.

It is easily adjusted to fit the

Kellogg head sets ars | ;
extremely light, sen- §

Ty ety . and down as well as a

“listening in” with

this remarkable long distance head set

Here is a sensitive, light weight phone especially
adaptable for portable radio receivers

ears comfortably and
once adjusted will stay
in place. The adjust-
ment permits an up

side-way movement.

For one taking a port-
able radio on his vaca-
tion, this is the ideal
headset, due to its light
weight and extreme sensitive-
ness.

The shell of the receiver is of
Kellogg Bakelite, unbreakable
in ordinary service and will not
discolor, warp or crack. The
magnet is of special tested steel
which is hardened by an exclu-
sive process. It has concealed
binding posts, which does away
with tampering.

Today get this Kellogg DX head phone

for your portable radio set. For sale
at all radio dealers.

Kellogg Switchboard & Supply Co.

Cl'ucago, Ill.
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Can’t Tell Whether Broadcast
Ads Pay, So Agents Make Survey

PLAN for study of the results of ad-
vertising derived ‘from broadcasting
was announced by the American Association
of Advertising Agencies. Thomas F. Logan,

Famous for. Quallty and Service

mplitron Tubes

Bonded to Glve Servies $3

List Price........... °
Send in your old and burnt out Tubeg—
We will send you new AMPLITRON—
any model——at.......... 2.50
Dealers and Jobhers—Wrlte for Dlseou!m.
Pennant Radio Laboratories
Dept. R.W., 23 Central Avo., Newark, N.J.

CME

~ for amplificaftion

“HOW TO MAKE—"

The following constructional articles have
appeared in recemt lssues of RADIO
WORLD:

Sopt. @, 1924—A simplified Neutrodyng with
Grid-Blased Detector, by J. E, Anderson.
A Low-Loss Wave Trap. by Brewster Lee.

Nov. |5—A Sturdy Low-Loss Coil, by Lieut. P. V.

O’Rourke. An Ulirz 3-Tube Recefver, by

Byrt C. Caldwell.

. 6—A 6-Tube_ Buper-Heterodyne Uslng ®

Varlometer, by J. B. Anderson. A $1 Coil

Winder, by Herbert B, Hayden.

Dee. 13—Ths World's Simplest Tube B8et, by
Lieut. P. V. O'Rourks,

Dee. 20-——A 1-Tube DX Wonder, Bich in Tone,
by Herman Berpard. An Interchangeable De-
tector, by Chas. M. White.

Deo. 27—A 2-Tubs Verlometer Bet, by Lieut.

P. V. O’Bourke.

Jan. 3, 1925—A 3-Tube Portabls That Needs No
Outdoor Aerlal, by Abner 3. Gelula.

Jan, 10-—A Low-Loss DX Inductance, by Hearbert

E. Hayden.
Jan. 17—A $25 1-Tubs DX Wonder, by Abner J.
bl

Gelula.

Jan. 24——A Belective $15 Crystal Set, by Browster
Les, A Verlometer-Tuncd Beflox, by Abner
J. QGelula, An ‘1}‘8od)_T!1{ob? I&{If Cireult for
this Beginner, by Feodor patlin,

Jan. 8i—A Transcontinental 3-Tube Set, by H. B,
Wright. An Experimental Reflex, by Lisut.

P. V. O’Bourke.

Feb. 7—Tbe Bluebird Reflex, by Lieut. P, V.
O’Rourke. A 35 Home-Made Loudspeaker, by
Herbert E. Hayden.

Feb. 14——A Buper-Sensitive Receiver, by Chas.
H. M. White. A Honsycomb RFT for DX,
by Herbert E. Hayden.

Feb. 21—A 1-Tube Reflex for the Novies, by
Feodor Rofpatkin. A Bet for Professional
Polk, by Lieut. P. V. O’Rourke. A Honey-
comb Cryostal Recelver, by Raymond B. Walles,

Fob. 28—A et That Doea the Most Possible With
8-Tubes, by Thomas W. NHON.
Reslstance Eteges of AF on the 8-Circult

Tuner, by Aibert Edwin Sonn.

tareh 7-—U@torage B Battery, by Herbert M.
Hayden. Benson's Super-Heter

tareh |4-—The Reflexed 8-Circult Tuner That You
Can Log, by Herman Bernsrd,

March 21—A Variable Leak, by Herbert E.
Hayden. A 4-Tube, 8-Control Set That Gots
the Most DX, by Lisut. P. V. O’Rourke,

Mearch 28—The Improved DX Dandy Bet, by
Herbert B. Hayden. A 3-Tube Leflex for the
Novice, by Feodor Rofpatkin,

Aprll 4—The Diamond of the Alr, by Herman
Bornard. What the New Bodion Tubs Is, by
8idney B. ﬂ‘inkslalgel.% O'SI;“ krot the DX
Devotes, by Lisut. P, V. ourlke.

April | 1—aAudio Hookups for Fine Volumeg mnd
Quality as Well, by Brewster Lee. The Coils
for The Diamond, by erman  Bernard,
1-Tube Distance-Getting Bets, by Lieut. V. P.
O’ Bourke.

Any eopy 3., Any 7 eoples, $1.00. Ths wholo

21 eoples for $3.00, or start subseription with any

lssue. Radie World, 1493 Breadway, N. Y. Clty.

Dee

LOUDSPEAKER ON TWO TUBES accom-
plished by the Bluebird Reflex, described by
Lieut. Peter V. O’Rourke in the Feb. 7 issue of

10 WORLD. Picture diagram, also schema-
tic diagram, panel and assembly plans. An -
expensive” set to make and operate. One stage

tuned RF, crystal detector, ome reflexed
audio stage and one free audio stage. Sclective
and good for DX. Send 15¢ for a copy or start
your subscription with the February 7 issue.

RADIO WORLD, 1493 Broadway, New York

HOW TO MAKE A VARIABLE GRID LEAK.
Send 15¢ for March 2@ issue of RADIO WORLD.

chairman of the association’s Radio Com-
mittee, said: .
“No recommendations for or against ad-

-vertising from broadcasting stations will ‘be

made by the committee. Its work will be
confined to the collection of facts and an
analysis of all the assembled information.
While the potentialities of broadcast adver-
tising are large, there are factors of public
good-will involved which make it desirable
that the public itself should make the final
decision as to whether or not this form of
advertising should be constructively de-
veloped.

“Whether this form of advertising will
produce profitable results for advertisers
will depend entirely upon the public reaction
to it. The committee of the association will
deal impartially with data available, collect-
ing it for the benefit of advertisers.”

Gentlemen’s Agreement in Force

Mr. Logan referred to an unwritten gen-
tlemen's agreement among seven men who
have been able to hold back a flood of in-
discriminate  broadecast advertising  that
might have damaged radio irreparably. He
said that the seven men responsible for re-
straining open and direct advertising over
the air were Secretary of Commerce
Hoover, David Sarnoff, vice-president and
general manager of the Radio Corporation
of America; Walter Gifford, president of
the American Telephone and Telegraph
Companv: Owen D. Young, chairman of the
board, and Gerard Swope, president of the
General Electric Company; Guy Tripp,
chairman of the board, and H. P. Davis,
vice-president of the Westinghouse Electric
and Manufacturing Company.

Mr. Logan said: “The Radio Corporation
of America, General Electric and Westing-
house stations do not operate as toll stations
and do not receive payment for use of the
transmitters. The American Telephone and
Telegraph Company is accepting such adver-
tising as will fulfill the requirements of
legitimate entertainment.

“The advertising possibilities are great,
but the Federal Government has quite ob-
viously determined that there should be no
exploitation of the public, and that the pub-
lic’s interest should have first consideration.
The Association of Advertising Agencies
is in harmony with Mr. Hoover's policy.

¢ Its Results Not Yet Known

“Here and there new broadcasting sta-
tions are springing up, some of them ad-
mittedly for advertising purposes. And yet,
so far, neither the broadcasters nor the ad-
vertisers can say with absolute assurance
that broadcasting advertising really pays.
Certainly, if there is a reaction against it,
such as there was against advertising in the
motion picture houses, the Government will
step in.

“While the Government is marking fime,
simply relying upon the gentlemen’s agree-
ment with the larger companies, whose
leadership will mainly influence radio ad-

vertising, the American Association of Ad-
vertising Agencies has launched a study of
the possibilities and limitations of broadcast-
ing advertising. .

“One of the functions of the American
Association of Advertising Agencies is to
promote good advertising and discourage
wasteful advertising, thereby serving the
public and protecting the interests of the
advertisers. Advertising by radio is still
in its experimental stage; and the associa-
tion, recognizing the tremendous possibili--
ties in any medium that permits an adver-
tiser to gain the attention of several million
people at once, has appointed a committee
to study the new medium.”

ARKETER

SCIENTIFICALLY COi CT

 with the 10022 Gunrantee

Warranted to protect your radio
from lightning, with s guarantee
0 p2y you $100 or to repair
your set, should it be damaged
by lightning through any fault
of the arrester.

Listed a1t STANDARD

under the re-examination ger-

vico of the Natlonal Board

of Flre Underwriters.
If your dealer has none, send his
name with remlittance direct to
Dept. RW-518,

DX INSTRUMENT CoO. 'v
Harrisburg, Pa.

Patented December 9, 1824

Broadeast TYps. ... . .....iiiininnannaas $7.00
Low Wave Type (70-250 meters) . 7.00
Superdyne Type......... . 8.80
Tuned RF Transformers................. €.00

K. D. SETS, COMPLETE TO
THE LAST SCREW

Globs 3-Tubs Sot..............c00u..n $25.00
Globe 4-Tube Tuned RF with Regensratlon £3.00

Globe Radioc Equipment Co.

217 West 125th Strest New York
CRAM'S !
INTERNATIONAL |

RADIO]

This Iateat and grestest Hadio Atlss bas four
blg maps, & list of ail the Radio Ststions in the
United Stztes, Canada, and the entire woeld,
alphabetically arranged by states and citfes, latest
wavelengths, kiloeyeles, end namer of operaters.
Liberal space for your private log. Post pald on
receipt of 50e, or one rent free with now yearly
subesription for Radio World ($6.00 for 53 mes.),
but with no other premium

THE COLUMBIA PRINT
1493 Broadway New York City

~-UPS FREE

Our great new catalog, fresh from the press, contains the
very newest In complete sets, parts and esceasorios——
hundreds of amazing burgalns. 350,000 customers testify
to our wonderful values and relability. Complete In-
structfons with dlagrams for making most praetfeal
popular sets FREE. SEND QUICK for your copy.
](glaaus Inelude name of frisnd who s Interested in

) THE BARAWIK CO.

Dept. 121 82-40 8o. Clinton Strest Chieago

THE 1-A PORTABLE, 1925 Spring Model, a
2-Tube Set of Great DX Powers. Two controls.
Described by Herbert E, Hayden in RADIO
WORLD, issues of March 28, April 4 and April 11.
Profusely illustrated, including templates. Send
45¢, get all three copies. Address Circulation Man-
ager, RADIO WORLD, 1493 Broadway, 'New
York City.

A 35 HOME-MADE LOUDSPEAKER, by
Herbert E, Hayden, in Feb. 7 and March 4 issues.
Send 30c for both copies. RADIO WORLD, 1493
Broadway.

8

Veeks’ Trial Subscription, $1.

TEAR OFF AND MAIL TODAY

¢
4

F; 13
LA

KEEP ABREAST OF THE LATEST
RADIO DEVELOPMENTS

RADIO WORLD

1483 BROADWAY NEW YORK CITY
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Success of the Diamond,
Using a Loop, Confirmed
by Fans !

REAT success has attended the work
of those fans who constructed The
Diamond of the Air, described in the April
4 11 ‘and. 18 issues of Rapio WorwLp, with
a trouble-shooting article in a subsequent
issue. The circuit uses four tubes. The
first is a stage of tuned radio-frequency
amplification, the second is th.e _regener-
ated detector, and the two remaining tubes
are for the two stages of transformer-
doupled audio-frequency amplification.
Among the many letters sent to Rapio
WoRrLD concerning this circuit were a few
from fans who, before they built the set,
wanted to make sure that a loop would
operate it well. This doubt arose from
the novelty of a 4-tube non-reflexed set
being recommended for loop operation.
Jt is a fact indeed that excellent results
are obtained when a loop is used in this
circuit,
Got DX on a Loop

A few months ago the laboratory model
tuned in Miami, Fla., from Long Island
City, N. Y., and the only collective agency
was a loop. This is not to be considered
a dependable result night in and night out,
nor is it to be expected that such dis-
tances will be accomplished on either loop
or outdoor aerial during Summer. But

a dependable range on the loop for this
set would be perhaps a couple of hundred

TEﬁé 4-Tube |
Loop Set
Supreme

“A Jem, & Tewel and & Joy.”

A DX Circuit of Great
Volume and Charming
Tonal Quality

Simple to Build and Operate
Circuit Not Reflexed

Construction Fully Described and
Illustrated in  Rapio WorLp,
Issues of April 4 and 11.

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

Send 30s for both the April 4 and 11 {ssues;
or start your subscription with the April
4 mumber. Send §6.00 for yearly subscrip-
tion and these numbers wili be sent free.
Address  Circulation  Manager, RADIC
WORLD, 1493 Broadway, New York City

o Doubted

miles, although much greater distances
will be received under excellent conditions.

The set is extremely selective and, with
the loop being used, will prove advan-
tageous to those who live close to a
broadcasting station, although there is no
guarantee that this or any other receiver
will tune in DX through such station
nearby.

The set stood up very well indeed when
subjected to any number of tests in the
laboratory. Fans who doubted that a
loop would be efficient on this receiver,

but who on receiving assurance that this
was a fact indeed, went ahead building
the set, reported that they were delighted
with the result. They said that the claims
made for the set were too modest.

A double-circuit jack enables one to
plug in the loop, or withdraw the loop
plug to cut in the aerial circuit. How-
ever, the set may be built (a) for ex-
clusive loop operation, (b) for optional
loop or outdoor aerial or use, or (c) for
outside aerial service alone.

NEW REQUESTS FOR FREE
NAMEPLATES

MH. W. McDornald, 784 Dwight St., Holyoke,

ass,
F. G. Conkey, 259 East Town St., Columbus, O.
R. E. Kellog, 22 Chamber St., Jamestown, N.Y.
H. O. Ritter, 3118 East 97th St., Cleveland, O.
Travers Ellis, 125 Sherman Ave.,, N. Y., N. Y.
Delmas Randall, Box 65, Houston Heights, Tex.
..M. Chambers, 430 Court St., New Castle, Pa.
. C. McFarland, P. O, Box 101, Sandersville,

1ss.
C. Schiereurs, 616 East Sth St., Muscaline, lowa,

RADIO
| 112 South Wabash Avenue

o \

MENT
Chicago, Il

“Radio World” Approves
Silver Supers

The famous laboratory model Silver Super-Hetero- t
dyne is described and recommended to readers of f‘
“Radio World” this week. This is the same efficient |
receiver that has won the whole-hearted approval of [

i

such prominent radio engineers as

editor of Radio Broadcast; Laurence Cockaday, of
Popular Radio; M. B. Sleeper, of Radio Engineer-
ing; and Frank Pearne, of Radio Age.
Super, designed by McMurdo Silver, Assoc. L.R.E,,
will consistently out-perform any receiver made. It
will get you distance tonight and every night—when

you want it; not by accident or luck.

in super design., Complete parts, including charted
and matched transformers and engraved

panel

DEALERS!

The new Silver-
Marshall Dealers’
“Sales-Cast,” with
latest prices on all
standard, national-
ly advertised radio
apparatus, is now
ready. It is yours
for = the asking.
Ask us to send the
“Sales-Cast” to
you regularly.

U. 8.
Insulated Top

Silver No. 211

-On-off Switch
5 MF

(BRAD)

i kG0 b B N e i R bt T e 0 N

)]

7 % 23 x 14”7

Complete constructional data for the famous
Silver Super is now available. Included are
a full-size baseboard layout, pictorial* dia-
gram, assembly and testing details and point-
to-point wiring instructions. Price......

Let Your Dealer Show You
Descriptive

Complete List of Parts

Silver .0005 Low Loss Condensers No. 301
4” Moulded Dials—Tapered Knobs

U. 8. L. 625 Ohm Rheostat

L. 24¢ Ohm Potentiometer.

Arthur Lynch,
i
The Silver |

McMURDO SILVER
Assoc., I.R.E.
Designer of the

Silver Super

The last word

$72.65

Price
Each

Binding Posts

Carter 102A Jack
Carter 101 Jack
Silver No. 210 Charted Transformers

Charted Transformers w/Condenser. ..

Silver Oscillator Coupler No. 101
Benjamin Spring Sockets (199 or 201A2).....
Thordarson 3%4:1 Audio Tarnsformer

1 Meg Ohm Grid Leak
7 % 24 x 3/16” Bakelite Panel, Drilled, Grained, and
Engraved ...

Oak Base Board, Bus-Bar, Spaghetti,

Screws, Nuts, Solder, Lugs..ooooivvuinian ...

Bring your Super up-to-date with 210 and
211 charted and matched S-M Transformers
—acknowledged the finest made. FEach one
is supplied with individual curve, Filter
(211) is supplied with proper tuning con-
denser,

210 S-M "Transformer
211 S-M Transformer
101B S-M Coupling Unit Each -2.50

S-M Products or send for

Literature.
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THE KEY TO THE AIR

(Concluded from page 9)

WJY, New York CityMOS (E. 8. T, D. 8)—

7:30 P. M. to 11:30 P

WGR, Buffalo, N.' Y., 319 (E. 8. T., D. 8.)—

RADIO BOO

on
514 PAGES
Just off the press! The
greatest book on Rudio ever
written. Price only $I. h
Filled with sound, practical,
tested information for every i
Radio fan, from beginner to

you something useful—and there are §14 ages.

Money back if not satisfied.

Box 8795-D, Scranton, Penna.

K

hard-boiled owl. Written, compiled and edited §
by men of national reputation. Every page tells f

Mail §1 today and get this I. C.'S. Radio Hand. |
book before you spend another cent on parts, f

INTERNATIONAL CORRESPONDENCE SCHOOLS

RADIO TUBES

ZQJEA 95¢

12—199—$1.50
TYPE

199 With Standard Base
TYPE

With Money.Back Guarantss
Mail Orders Promptiy Fliled

Manhattan Lamp Works

Room 411, 324 West 42nd Street, New York City [

_ Safe and Simple
. _:APPROVEDBY
- RADIO, ENGINEERS

: A -GENUINE.SOLDER, ™ - = *
" CHICAGQ SOLDER.C

V rgest Manu.
Sacturers of Self Fluxing Solder

YOUR DEALER CAN SUPPLY YOU

12M to 1245 P, M.;; 3 P, M. to 4 P. M) 7:30,
P. M. to 11 P. M.

WCCO, St. Paul and Minneapolis, Mfmn., 416.4
(C. S. T.)=0:30 A. M. to 12 M.; 1:30 P. M. to
4P. M;5:30P. M 1010 P, M.

WBBM, Chicago, LI, 228 (C. S. T)—$ P. M.

to 10 P. b

WAMD, Minneapolis, Minn.,, 243.8 (C. 8. T.—
12M. to1 P. M. 10 P. M. to 12 P. M.
Wi D aport, Iowa, 484 (C. 8. T.)—12:57
A, lgct'o 2.;."“1&.; 3 P. M..'to 3:33 P M;4P M
to 7:10 P. M.; 8 P. M. t0o 9 P. M.

WRC, Washingt, D. C, 49 (

] . M. to 6:30 P.

D, St. {.M.:xﬂ.n, Moe., 5851 (C, 8. T.)—7:30 P.

WOR, Newark, N. J, 465 (E. 8. T., D. 8.)—
6:45 A'M. to 7:45 A M.; 2:30 P. M. to 4 P. M,
6:15 P. M, to7 P, M,

WHN, New York City, 38 (E. 8. T, D, S)—
2:15 P.°'M. to 5§ P, M.;'7:30 P. M. to 11 B, M,
11:30 P, M. to 12:30 A, M.

HAD, Mllwaukee, Wis., 273 (C. 8, T)—11
A M. to 11:30 A, M.; 6 P. M. to 7:1S P, M.;
8:30 P. M. to 11 P. M,

WAAM, Newark, N, J., 283 (E. 3. T., D. 8.)
—I1 A. M. to 12 M.; 7 P. M, to 11 P. M,

WNYC, New York City, 526 (E. 8. T., D. L;bi)
—3:15 P, M. to 4:15 P. M.; 6:50 P. M. to 11 P. 4

WPG, Atlantic City, N. J., 2988 (E. 8. T., D. 8.
—7 P. M. to 11 P, i ¢ )

WPAF, Kansas City, Kansas, 3656 (C. S, T.)
—=3:30 P. M. to 4:306 P, M.; 5:10P. M. to 7 P. M.
11:45 P. M, ¢ M

i

o1 A. 0
;g:llgi :'Mscﬁzf;:cg;} P‘.“M(.(;:' 7si>.TiZL—ltt TPy i

kport, N. Y. 265. . T)—
llxzﬁgo:tlg?&Onxon, 4:1:5 (l(:l :. ;))—
b e S BT b
S:QFEI:JFM'sﬁgn}.ng;hM'Im ,zse (K} T;—l;’-ls
to 11():1;1;.4 M; 3P M. to4 P, (M'.; 6:30 P. M,

KFAE, Stats Coll £ W, t 3
S. T)=7:30 B, M, to'9 b, M "Pngton, 3486 (P,
7 A

KHJ, Los Angeles, Cal., 405.2 (P. 8. T.)—
3 12 M. to 3:30 P. M.; 5:30 P, M.

M. to 7:15 A’ M
g Pl
) icago, Ill, 53 (C. S. T D. s)—
6:30 A M. to 7:30 A, M. T0.S5 A M. to1 P.SIV)I.'
235 B M. to 3:30 P. M. '6:02 P. M. to il B, s’
KFOA, Seattle, ‘Wash,, 455 (P, 'S, T)_is.2
P. M., to 1:30 P. M.; 4 P. M. to 5:15 P. M,;
sp M :oP;'IL.MiJ, ’
KA, Pitis urg. Pa., 309 (E. S. T.)—9:45
A M. to 12:15 P. M.; 2.3 P : 1.;
StngK-xM-HfO 111?:15 i 40 B M. to 3:26 P, M.;
» 1lastings, Neb., 2883 (C. S. T.)—12:30
P. M. t5 1:30 B I1.; 5.7 5P, M.
9:30 B.M. ‘to 1130 B, Ar T M to 615 PM; |

KPO, San Francisco, Cal., 429 P. —
A M. o8 A M.; 1035 & W oo 1S M.?'x -f;.) ¥4
g 8 . 11 P
KNX, Hollywood, Cal,, 337 (P s T.)—
to 12:05 .M. 4 P M. 1o $ P. M.;')s B ﬁ.hfé
KGO, Oakland, Cal,, 361.2 (P. S, T.)—11-
to 1 P M.; 1:30 P."M. to 3 B M.)- 41'13>? LAI'. I‘f&

6:45 P M3 715 B M. 1o 10 P, M.

-—
Timmon's B-Lim. .. l- .
Sodi . $16.00

SPECIAL ! on Tubes.....,.. 3.75

Write me your RADIO wants,
Prices. Immediate Delivery. ) Lowest

All “Bruno’ Parts and standard
dise in stock. Fndard merchan-

GEORGE’S RADIO SHOP

214 ST. NICHOLAS AVE, N. Y. ciTY

RADIO FANS—

Each station’s dia) settings
at a glance, But only one
ata time. No eyo strain—
o confuslon — compaet —
practical. .

Send [0¢ In coln or stamps

for our Radlo Station
Recorder,

E. R. Products Co.
133 Lohigh Ave., Newark, N. J,

S. HAMMER RADIO CO.

303 Atkins Avenue, Brooklyn, N. Y.
Please send me FREE, Your NEW

RADIO CATALOG

Name .
Address
City ....

State |l
FILL OUT AND MAIL

HOW TO MAKE IDEAL COILS, for tuning
with .0005 and .001 mfd. condensers. Described by
J. E. Anderson in March 7 and 14 and April 11
tssues. Send 45c for all three. RADIO WORLD,

Radio Trust Charge to Be
Heard Monday

T HE Federal Trade Commission hearings of
the alleged radio monopoly are echeduled to
begin in New York, Monday, ay 18. It is said
that some of the scssions are likely to be held
in Washington. The respondents are the United
Fruit Company, the American Telephone and
Telegraph Company, the Radio Corporation. of
America, the General Electric Compa_ny, the Wept-
inghouse Electric and Manufacturing Company,
the International. Radio Telegraph Company and
the Wireless Specialty Apparatus Company.

NEUTRODYNE KIT $19.75

Complete kit of licenssd Neutrodyne parts ineluding
panel, tube sockets, rheostats, jack, fixed condensers
and grid leak, Neutroformers complete w!th variable
condensers and neutrodons. Every part fncluded even
to screws and wire. Kaey read plans.
8end No Money Order by Posteard

Pay the Postmaas

RADIO SURPLUS STORES

HELENA MONTANA

EXCLUSIVE TERRITORY

is now heing allotted on a new line [

BROADCAST RECEIVERS

Popular priced—liberal discounts and exelusive tor.
ritorlal arrangement.
DEALERS, ARRANGE NOW FOR TERRITORY
and be prepared when the rush eomes,

GENERAL DISTRIBUTING COMPANY
P. 0. Box 66 Rock 1sland, 111,
WANTED naey
LOC. TY

An agent to sell Biltmore Master Reflex Receivers
to dealers, on our plan which allows the dealer to
make summer profits equal winter profits.

The receiver with the “‘Guaranteed Best Tone

BILTMORE RADIO COMPANY
Boston 30, Mass. Dept. R.W. 94 Green St,

ANELS

FOR PRESSLEY, SUPERDYNE,
“DIAMOND OF THE AIR,” ETC.
QUT, DRILLED AND ENGRAVED

Cortlandt Panel Engraving Co,
81 Cortlandt Street New York City

1493 Broadway, New York City.

RADIO CATALOG FREE
Descrlbes fully the complete line of radie frequercy
sets, regenerative sets (llcensed under Armstrong
U. Patent No. 1,113,149) and parts.
Write for Catalog Today.
THE CROSLEY RADIO CORPORATION
POWEL CROSLEY, Jr., President
5403 Sassafras Street Cincinnatd. Ohto

_SPECIAL ‘CUTLASS PLATES DISTRIBUTE THE
TIONS EVENLY -OVER THE DIAL - SIMPLIF
TUNING., CAPACITY .Q005 MFD , .

=2 _ $s5.00
__ PHENIX RADIOCORP., 116-F East.25 St, N.Y.C.

-

RESISTANCE COUPLED |
~ -
[

’Smm AMPLIFIERS
[ Sovmgy A rew booklet Thal Tells how
“eunens [ Yo obtain wonderfyl fore
L

with yovr presert set at
very low cost.

Only 10 Cerits Postpaid
COLE RADIOMEG.CORP BLOOMFIELD, N.J.

THE _OFFICIAL LIST OF STATIONS
in the United States, Canada, Cuba, etc., with
list of station slogans, was published in May 2
issue, Send 15¢ for copy to RADIO WORLD, 1493
Broadway, New York ity.

A SURVEY OF 1-TUBE DX SETS, by Lieut.
Peter V, O’Rourke. Seven circuit diagrams. Great
material for DX fans. Send 15¢ for April 11
issue. RADIO WORLD, 1493 Broadway, New
York City.
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QUALITY ON AUDIO

(Concluded from page 5)

loop being used, hence the heterodyned
note might escape. But in fact the neu-
tralization is practical in that no radiation
need be expected that will annoy neigh-
bors. With the set oscillating, an experi-
ment was made with a receiver hooked up
to an aerial six feet away from the
antenna used for the oscillating set.
Saueals could be heard from the oscillat-
ing receiver by the person tuning it, but
the family living on the floor below, using
the other receiver, heard no squeal. And
that is the object of neutralization in the
present case.

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,

ACME POWR-BEE

Better Than' “B” Battery
NO HUM NO NOISE
Reduces the cost of radio. At your dealsr’s or write,
THE ACME ENGINEERING CO.
Dept. 8 LOVISVILLE, KY.
Dealers write for big sales proposition.

HERCULES
AERIAL MAST

20 Ft. Mast $10

40 Ft Mast $25 siie for
60 Ft. Mast $45 i
All stesl construction, complete and
with guy wires :}?d fmzi;mead FREE
lley. We pay the fre b
5'W. HULL & G0., Dept, E3 | Blueprint

Neutralization is effected by connecting
a neutralizing condenser from the grid of
the RF tube to a tap on the secondary of
the 3-circuit coupler. If commercial coils
are to be used in this set, any 3-circuit
tuning coil may be employed. The usual
type has an inductance requiring a .0005
mfd. variable condenser. Both coils should
be tuned by condensers of the same
capacity, for logging simplicity.

As commercial 3-circuit couplers do not
usually have a tap for the neutralization
connection, this tap may be made by the
constructor.  Slightly raise the eighth
turn from the grid end of the secondary,
scrape off a little insulation, and solder a
flexible lead thereto. The other end of
this lead goes to one side of“the neutral-
izing condenser, which of course is a
variable instrument.

If the coils are 'to be made at home, L*
would consist of ten turns of No. 22 single
cotton-covered wire on a 3” diameter tub-
ing, and L* would be 45 turns of the same
kind of wire, wound in the same direction.
The coupling may be close, preferably
should be, as the added apparent resist-
ance makes for better stability. The usual
14" separation may be used between pri-
mary and secondary, if the constructor’s
preference runs that way.

The 3-circuit tuner would be made of
the same kind of wire on the same diam-
eter tubing, all windings in the same
direction. L® would be ten turns. If the
coupling is close between L® and L*' and
between tickler and secondary, then about
two extra turns should be put on the sec-
ondary, making 47 turns, as against the 45
for the RFT secondary. The reason is
that there is an absorption effect, which
deprives the secondary of some of its in-
ductive value. The extremely loose coup-
ling that would be required if the sec-
ondary’s value in microhrenries was to be
what the inductance tables call for with
a given number of turns, is hard to realize

in practice. The tickler L® consists of 34
turns of No. 26 SSC wire on a 234” tubing
2" high,

Each of the stator tubings is 4" high.
The two coils, when mounted, may be
placed as shown in Fig. 3, or may be at
right angles, which is more easily accom-
plished by having the RFT mounted on
the baseboard, its axis parallel thereto.

The condensers for the coils as de-
scribed are .0005 mfd. Straight-line fre-
quency condensers will make tuning easier
on the low waves, as will straight-line
wavelength condensers, These are dis-
tinguished from the straight-line capacity
condensers by the fact the preferred ones
have shaped plates.

WRITE FOR

NEW CATALOGUE

Home of Semi-Assembled Kite
THE RADIO SHACK

55 Vesey Street Dept. E-153 New York

s FAHNESTOCK CLIPS wer
“Popular Wherever Radio Is Used”

14 Sizes in Beautiful Display Case
Dealers, write for big money-
making proposition.
FAHNESTOCK ELECTRIC CO.

Long Island City, L. I.

Sterling Five

Highsest. quallty five tube
tuned radlo {requency eet In
80114 mahogany eabimet.
List Pries,

$60.00
Write for fres Leg Beok.

Glbson-Sears  Radlo  Corp.
48 W. Broadway, New Yerk

aS. W. H
2048 E. 79th St., Cleveland, 0.

EARATONE RADIO TUBE COMPANY

) Rom 39, 34 West 42nd Street, New York City

QUANTITY LIMITED

Mail Orders
Filled the Day

Received

ORDER NOW

PREPAID

GUARANTEED
SATISFACTORY
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The Silver Super-Heterodyne

ONE of the most selective DX-getting
and voluminous receivers is the Super-

Heterodyne. This receiver when properly

IF YOUR INVENTION Is new and useful It lIs
patentable. Send me your skefch. Z. H.
POLACHEK, 70 wall 8t., Now York.

VAN Rog. Patont Attorney- Englneer (IR

THE GENUINE LOUDSPEAKER

$1.50 Vacuum Tubes $1.50

C. 0. D, JUST PAY POSTMAN
MONEY BACK GUARANTEE

JAMES H. KONKLE

192 Market Street Newark, N. J.

“A THING OF
BEAUTY AND A
JOY FOREVER."”

et $50

Amsrlean Interstats RBzdio
183 @reonwish 8t., N. Y. G.

The LARGEST RADIO STORES in AMERICA

Hits'inour new

Rm‘“ : Al the latest and
S Outaledi® b

, P
2 -_’,Mé\‘%% vy
ANEFREATI 1

[
=

No other Radfo Catalog in-
eludes such & complete
assortment of the best and
latest Knock-Down Kits, Parts
and Accessories. You need
this book——Write for your
FREE copy today!
We Save You Money!
our builness 1s to.buy up manu-
facturers’ and government surplus
stocks. Jobber and dealer bank-
Tup! stocks-—but only brand-new,
fully guaranteed, nationally ed-
veortised spparatus. Our cataloguse
crammed with bargains,

CHICAGo_ %7\
! ,n%mcx -
R’ !ggc'q;ﬂ

509 Se. State St, CHICAGO, ILL., Dept. R.W.¢

For a Limited Time Only

You can purchase for $3.50 3 12 cell 24 volt RABAT
SENIOR battery, Saving 86,10 thru direct buying.
24 cell 48 voit size $7.00

Rabat Senlor batteries are neat, powerful, noiseless,
‘Separate clear glass cells and patented rubber cork iith
heavy duty plates 3716 x 1° x 2 1.°2° with staggerd ribbed
grid form’ the backbone of this sturdy battery  Shipped
completely charged ready to use.  QOrder now, save $6.10
Rabat Super Charger $3.00 ¢. 0. d,

gﬁecially designed to satisfaclorily recharge sny storage “B” battery.

ipped complete ready to wuse, including lamp socket, attachineat plig
and cord. Fou sove §180 by ordering direct.

Bend No Money but order todsy. After examining and approviag these
batterics pay Expressmun the small o, 0. d. charges. . RABATS ace
gusranteed 1wo yeors.

THE RADIO RABAT COMPANY
1766 8T. CLAIR AVE. CLEVELAND, 0HI0

A 3-TUBE REFLEX FOR THE NOVICE, by
Feodor Rofpatkin. Schematic and picture dia-
grams, panel and assembly. Send 15¢ for March
28 issue of RADIO WORLD.

built will bring in distant stations amazingly.
A Super-Heterodyne requires pains to build,
but, what a thrill you get when you push
the filament switch on, for the first time
and a DX station comes rolling in with
enough volume to fill a good sized hall!

A receiver which does this is the Super-
Heterodyne as designed by McMurdo
Silver, associate member of the Institute of
Radio Engineers, who is now connected with
the Silver-Marshall Co., Chicago, Ill. MTr.
Silver has made many successful circuits,
but his new Silver-Super beats them all.

The most effective intermediate stage
amplification is accomplished in this receiver
by employing iron-core transformers, which
may be operated at wave lengths from 5,000
to 10,000 meters. We al] know that at from
5,000 to 10,000 meters the greatest amount
of amplification is obtained, because as we
increase the wave length of the radio-fre-
quency amplifiers, up to a certain point, the
more efficient this system works.

One great disadvantage in most inter-
mediate stage radio-frequency transformers
is the great amount of noise, which is
amplified at high frequency to a great
extent and also the broadness of the RFTs,
but this is overcome very successfully in
Silver’s Super, by employing special high
wave length transformers. These trans-
formers are measured, charted and matched.
With every RFT in the Super kit, a chart
is included so that you may convince your-
self as to the accuracy of these RFTs.

This receiver is extremely simple to
operate. Three dials tune the set. Seven
tubes of the 201A type are employed, or
seven 199s. The amount of current drawn
by the 201A’s is 134 amperes. The 199s
draw less than 14 ampere.

Since a C battery is inserted in the am-
plification stages of this set, your B battery
drainage is cut in half, or from about 36
milliamperes to about 18 milliamperes. No
volume is lost and clarity of signals is
gained. This set has received KSD,
WBAP, and WCCO, among the many
others, with absolute consistency, from New
York City. The whole set is mounted in a
7x24” cabinet. The receiver gives undis-
torted tonal quality, although some other
Super-Heterodynes are noisy on account of
the tremendous amplification which takes
place in the RFTs, second detector and the
AFTs. All these results are due to use of
the best radio equipment.

A STUDY OF IFT

g (Concluded from page 12)
the filament terminals of a vacuum tube
with the grid of the tube connected
through a transformer winding to the arm
of the potentiometer cannot possibly run
the grid of the tube negative, since all
grid potential is figured from the negative
end of the tube filament. It is only pos-
sible to run the grid positive with the
potentiometer; to run it negative a C
battery must be employed, with the minus
terminal connected to the transformer and
the plus to the potentiometer arm.

The spacing in an iron-core amplifier
may be made very close between stages,
since the transformers are generally
shielded, and much greater compactness
can be obtained than with any other sys-
tem, not to mention far greater stability.
The construction of an amplifier of this
type is very simple, since there the match-
ing of transformers is almost entirely in-
dependent of tube and circuit capacities,
a condition which is far from the case

eVEREAD

Radio Batteries

~they last longer

with air-core shortwave transformers.
The selectivity of the system is dependent
in some measure upon the transformers,
but mainly upon the filter. It appears,
then, that the filter is the most important
part, and it must be carefully and cor-
rectly designed if the system is to func-
tion properly.

Another disadvantage of this type of
amplifier, which is overcome by the use
of an efficient filter, is the amplification
of noise and stray disturbances picked up
or passed by the amplifier. There is no
reason for this where the filter is well
built and connected at the output end
of the amplifier. In this case no trouble
will be experienced in tuning the amplifier
to any desired wavelength, since the en~
tire tuning can be done in the filter trans-
former circuit, as the iron-core transform-
ers are sufficiently broad to overcome the
effect of any variation which might come
up in their manufacture.

This is not true in the case of one
type of iron-core transformer, which is
as sharp as the best air-core types, yet
without their disadvantages. Transform-
ers of this type are nearly as sharp as
their filter. In fact, their manufacture is
such an exact process that they are sup-
plied with individual voltage amplification
curves that tell the whole story of their
performance. Needless to say, building
this type is a laboratory task, not a quan-
tity production one,

The average amplification per stage of
commercial transformers is from fourteen
to sixteen. The writer is familiar with a
few types giving a gain of thirty-two per
stage with 201As, while one type gave a
voltage amplification of forty-four be-
tween stages using 201A tubes at 5,000
meters.

ONLY THREE TUBES

and it is the equal of any five-tube set ever bultt.

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

It has brought in Honolulu, Parls, London and
other foreign stations on a loud speaker.

It gets distant stations while a 500-watt statlon
only three blocks away Is broadeasting.

Any novice can bulld one suecessfully from our
diagrams with complete Instructions and spzclal coil.

PRICES
Diagram instructions and coil........ .. $5.00
Three-tube instrument ready to use..... 50.60

Build or buy one of these wonderfully sensitive
instruments and you will want no other,
All goods shipped prepaid.

S. A. TWITCHELL CO.

1930 WESTERN AVE. MINNEAPOLIS, MINN.

Radio Mailing Lists

18280 Radio Dealers, Retail... .., .. Per M $7.50
1826 Radio Mfrs. ..... ...Per List 20,00
2450 Radic Jobbers .......... .. Per List 20.00
1125 Radio Jobbers rated $5,000 and up. 15.00
714 Radio Jobbers rated $10,000 and up. 10,00 §
792 Radio Mfrs. making complete sets. 7.50
163 Radio Battery Mifrs

.................................. 7.50 f§

A. F. Williams, Mgr. List Dept.
166 W. Adams Street

Chicago

ONE STAGE OF TRANSFORMER AF. two of
resistance AF. Send 15¢ f April H
RADIO WORLD, o7 e Ll esue of
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GREETS 20,000 EMPLOYEES

ADIO communication as a means of

maintaining the personal touch be-
tween workers and executives in big indus-
trial enterprises was exemplified in New
Jersey when President Thomas N. McCar-
ter of Public Service Corporation of New
Jersey enlisted the services of WAAM,
Newark, to greeting through the air the
20,000 employees of the corporation and its
subsidiary companies.

THE “GOODE”"
TWO - O - ONE

Le Ton d’argent

-]
Q
M) BY
L Y MAIL,
e ONLY
>]
=~
: JE
1~ Postpaid
&) K

QUARTER AMPERE

AMPLIFIER-DETECTOR

RADIO TUBE

GUARANTEED SATISFACTORY

All “GOODE” Tubes Sold Direct to the
Consumer—No Dealer Profits

ONE—“Goode”
De'tector-Ax‘;pIiﬁer ....... $1 o 89
THREE—*“Goode”
Detector-Agnopliﬁers ...... $5'00

(All Postage Prepaid)

The “Goode” Two-0-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

Incorporated Dept. B
OWENSBORO KENTUCKY

Two Stations Heard at Once
Giving Same Program, but with

One Speaking

Editor, Ranpio WorLDp:

L AST night (Wednesday, April 22)
about 7 P. M. (C. S. T.) my wife and
1 were listening in.. WSMB (New Orleans)
was broadcasting the score of the day’s base-
ball games. KDKA Pittshurgh, was also
broadcasting the same program. We had
both stations at the same time distinctly
enough to hear every word. Now for the
coincidence: WSMB was about half a sec-
ond ahead of KDKA, so that the impression

Ahead of Other

was made that WSMB was telling KDKA
what to say and that KDKA was merely
repeating. Both of them spoke with the
same speed—if that expresses it. Maybe a
better way would be to say that it was as
if two men were in the same room, KDKA
was at the phone and WSMB was telling
him what to say. KDKA was about a five-
letter word behind, instead of repeating by
sentences simultaneously.
F. H. WEBSTER,
Marvelle, Ark.

JOIN THE A. B. C.

B. C. stands for the American Broad-

cast Club. Join it today. It involves
no dues or payment of any kind, and no
obligations. It was founded by Ranio
WorLp 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, RApto WoRLD,
1493 Broadway. New York City.

Eiler Hadley, 1024 Evesham, Toledo. O.

R. Dumonte, 1122 S, 1ith St., St. Louis, Mo.
G. Cutts, 284 Grove St., Brooklyn, N. Y.
Rumbaugh, Winifrede Lodge, Castle

w. L.
Hall, Winifrede, W. Va,
Clarence J. Hatzer, 543 W. 43 Place, Los Angeles,

al,

Harry Coryat, 925 Troy Ave., Brooklyn, N, Y.
Paul J, Anders 967 Qak St., North Bergen, N. J.
Robert Ferverte, 430 42nd St., Brooklyn, N, Y.
Frank J. Elsinger, Oshkosh, Wisc., R. 1, Box 78.
H. Wakeley, 784% 12th St., Milwaukee, Wisc.
MEl}rlner E. Hendon, 15000 Lawton Ave., Detroit,
ich.

John Horsager, Berlin, N, D,

C. E. Baker, 166 Rondo St.,, St. Paul, Minn.
Joseph Roth, Jr., 221 4th St., Passaic, N. J.
J. Rosario Bilodeau, 91 4th Ave., Limoilou,
Quebec . Q., Canada,

R. W. Johnson, 217 Lynch Bldg., Tulsa, Okla.
C. L. Doughman, 217 Lynch Bidg., Tulsa, Okla.
Marvin J. Letcher, 29 Green St., Newark, N. J.
R. E. Scott, 118 Alden Street, Cranford, N. J.
. C. D. Fullerton, 1011 Daniels St., Cedar Rapids,
owa,

Don F. Conyerse, P. O. Box 183 Poughkeepsie,

N_ Y.
CJim Whyard, 307 Waverly St., Winnipeg, Man.,
an

Ivan Alm, Qakland, Nebraska. .
Myron McCamley,” Route No. 3, Hood River,
Oregon,
Bruce Ganoumo, 204 East Ave, Olean, N. Y.
Max Grenhut, 9 Avenue C. an.,, N. Y,
Edwin E, Buruo, Box 114, Canby, Minn.
Walter Ezell, 1818 W. Yoke St., Chicago, Il
H. S. Conkey,’ 250 Tourie St., Columbus, O.
H. Knox, 57 Aspen Grove, i.iverpool i‘:ng.
Harold Osterhoudt, 139 Walnut St., IR Y.
Herbert A, Taft, 51 East Transit St., Provi-
deRer Srilderbrand,
re. ilderbrand, 157 Washington St.,
Hoboken, N, J. £ £ West
Lioyd B. Seal, 1530 Healy Bldg., Atlanta, Ga.

A. B, C. Editor, Rapro WogLbp,
1493 Broadway, New York City.

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

t4ssseasssssaceseesscssnee
ceesscovoaese
seveven

csessessreracceeocens

Lawrence Parker, Kansas State Teachers’ Col-
Iege, Pittsburgh, Kansas,

tewart F. Lamb, 774 East 19th S$t., Portland,
Oregon, .
J. C. McFarland, P. O. Box 101, Sandersville,
Miss. i

J. S. Leigh, 3042 Verdin Ave.,, Westwood, Cin-
cinnati 10.

W. J. Klinchaus, 1900 H St., N. W. Washing-
ton, D. C.

Sol Michael, 848 Whitlock Ave., New York,

NI%oward Hamilton, 312 Morehead St., Chadron,
€b, N
R. J. Kempton, Presque Isle, Me.
Earle Q. Cramer, 306 Eighth St., Franklin, Pa.
A. R. Balster, Chadron, Neb.
S, E. Stanford, 119 College St., Port Arthur,
Ont., Canada. . o
Robert H. Roth, Sidney, O.

MAHOGANITE |7
and BLACK
RADION PANELS

DIALS, KNOBS, TUBING, SOCKETS
RADION LOUD SPEAKER HORNS, ETC.

“THAT SPECIAL SIZE” FOR YOUR
PHONOGRAPH, PORTABLE OR SUPER

ALL STOCK SIZES
WHOLESALE RETAIL
Send for Comblete Price List

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

i

Radio World has made arrangements

—RADIO NEWS or
—POPULAR RADIO or
—RADIO BROADCAST or

—WIRELESS AGE or --BOYS’ LIFE

—To offer a year's subscription for
any one of the following publications
—with one year’s subscription for RADIO WORLD

—RADIO DEALER or
—RADIO JOURNAL or
—RADIO (San Francisco) or

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

This is the way to get two publications

—for the prlca. of onex

—for one year (regular price
—for 52 numbers)
—and select any ome of the other

—eight publications for twelve months.

—Send $6.00 today for RADIO WORLD

—Add $1.00 a year extra for
—Canadian or Foreign postage.
—Present RADIO WORLD subscribers
—can take advantage of this offer by
—extending subscriptions cne year

—if they send renewals NOW.

RADIO WORLD, 1493 Broadway, New York Clty.

for two yearly subscriptiona,

Indicate if renewal,
Offer Good Until
May 25, 1925

Strect

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

Engloslcd find $6.00, fo! .which send me RADIO WORLD .for twelve months (52 numbers), beginning......... 0G000ED N 5
and also without additional cost, Radio News, or Popular Radio, or Radio Broadcast, or Wireless Age, or Radio Dealer, or Radio Journal, or'sm,oo

Address ..

City and State .....
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A STUDY OF CAPACITY

(Concluded from page 13)

as the bearing wears; also there is no
possibility of the capacity being changed
if the distance between the bearings be-
come changed; (7) the hstationaryt plates

1d be soldered together so as to pre-
i}(:.?'l‘tl any changing ingthe actual capacity Mahon had to say about your con-
of the condenser, brass plates being em- tributor, J. E. Anderson, in the May
ployed for this purpose as aluminum can- 2 issue of RADIO WORLD. 1
not be soldered easily; (8) the condenser have the best of reasons for saying

d a voltage of at this. I have reproduced in our radic
should be able to stan & pages at different times, many of

Anderson’s articles. These circuits
have been conmstructed by many of
our city and out-of-town readers.
There has never been a flareback,
as far as | know. So confident have
I become of Anderson’s ability, that
often I run in an Anderson article
without a checkup, knowing that
Mr. Anderson is always accurate.

Mail orders givon prompt attontion. Give Mr. Anderson ‘my compli-
All its tested and approved by R. W. Lahs ments.

BARBLEY’S RADIO SERVICE
Dept. RW, 135 Liberty Street, New York

More Praise Heaped
on J. E. Anderson

Editor, RADIO WORLD:

TAKE pleasure in supplement-
ing the good word John A.

CONSULT

. BARBLEY'’S
RADIO SERVICE
For Prices on Kits for any of

RADIO WORLD’S

Wonder Clreuits; also Ambassader 4-Tube Kits
and Sets,

W. R. BRADFORD,
Radio Editor, The North Amer-

Lican, Philadelphia, Pa.

SAVE $1.50

ON COST OF NEW
TUBES BY HAV.
ING YOUR OLD
TUBES REBUILT

AT $1.50 EAcH

Guaranteed equal to new.

) Send us your tubes by
parcel post. We return

gi them parcel post, C.0.D.,
and try to maintain 24-

least 1000 without any breakdown, Any
condenser when it is connected in series
with an AC line acts as a resistance and
also exerts back pressure. But to dis-
tinguish this counter-electromotive force
from the inductive EMF, the reactance
met by inductance is known as the posi-
tive reactance and the reactance as met
by the condenser as the mnegative re-
actance. A large condenser has a small

TUBES hour service. value of reactance while a small con-
o denser has a large value of reactance. If

51.50 ) 1ce.

Yeneh ges é’gfw&’b"y £ you get the proper capacity and induc-

tance values, the counter EMF can be
made to balance and the reactance is
therefore reduced to zero. In that case,
if there is neither inductance or capacity

HARVARD RADIO
LABORATORIES

Crosley Musicone Loud Speaker.............................. . .. 13.95
Jewett Superspeaker..................... o 21.95
Little Gem Head Set.................. ..o i i 2.50

Send for our free summer special folder om sets and parts. Real bargains on. standard parts
and sets. Your opportunity to save money. - .

LIBERTY MAIL ORDER HOUSE

Dept. S-100 106 LIBERTY STREET, NEW YORK, N. Y.

present, the flow of current is then taken
care of solely by the ohmic resistance. If
the capacity reactance exceeds the re-
actance of the inductance, the difference
of the two is expressed in ohms, and this
circuit has a certain amount of ohms
capacity reactance, If the inductance
stands out the opposite statement holds
true.
Questions

1. What is capacity?

2. Where does it occur?

3. What governs the amount of capac-
ity in a condenser?

4. hat is a condenser used for?

5. Can we have capacity elsewhere
than in a condenser?

6. If so where does it occur and what
causes it?

7. Do we have capacity in an induc-
tance?

SIXTEEN STATIONS OPERATE ON
BATTERY POWER
SIXTEEN stations in the United States

now broadcast on battery power
alone.

S-U-P-E-R-D-Y-N-E

SPECIALISTS

The Fameus Wallase Low. Lesa Coll for Syperdyns, $7.50
The Flewelling Condenser for Superdyne........ $8.00

8uperdyne Advies Free, Mail Orders Selleited.

WALLACE RADIO COMPANY, Inc.
135 LIBERTY S8TREET NEW YORK CITY

YOUR CRYSTAL SET

will work 400 to 1,000 miles if made by my
plans.  No tubes or batterles, Copyrighted plans
$1.00; or furnished FREE with complete parts
for bullding set, Including special coil and panel
correctly drilled for only $5.00. Satisfaction
guaranteed or money refunded. Satigfled cus-
tomers everywhere. Particulars free.

LEON LAMBERT
562 Kaufman Bldg. Wichita, Kansas

Over 130 standard
radio parts, each

bearing the Federal
e Bta iron - clad perform-
Sunderd R A DO Producss ance guarantee.
Write for Catalog

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

ELLCITE SUPER RADIO RECEIVER. No
tubes, A or B batteries. Operates speaker.
Clarity. Distance. Write Ellcite Radio Co., Box
193, Buffalo, N. Y.

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.

FOR SALE—New $125 De Forest D 17 Loop
Set, $75.00. Radiola 3a, four tubes and speaker,
45, Five-tube set $30. All in perfect condition.
aymond Schlegel, 1118 N. Negley, Pittsburgh,
Penn,

EARN $5-$10 WEEKLY, addressing, mailing,
circulars. Send stamped envelope for particulars,
Palace Mail Co., Toledo, Ohio.

WANT TO MAKE MONEY? Of course, you
do! Fast selling new invention; write quick for
territory. Have own business. Konkle, 192
Market St., Newark, N. J.

COMPLETE LIST OF STATIONS. Brought up
to date and published in RADIO WORLD dated

ay 2. Also in same issue list of Canadian,
Mexican and Cuban Stations. 15¢ copy, or start
your subscription with any number. RADIO
WORLD, 1493 Broadway, New York City.

.

$160.00—~5 tube Fada Neutrodyne, Practically
lr;ew, $90.00. W. C. Bohn, 2419 Diehl Ave., Carrick,
a.

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.

2650 MILES DISTANCE with one tube. We
send] ?omplete .underségndable instructions with
anel layout ,picture diagrams, etc., for 25c.
BIC BOOKLET Frer VESCO kAmoccg.r,
Box 117-RW Qakland, California,

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 Traglemarf( experts. Victor _T.’
Evans & Co., 924 Ninth, Washington, D. C.

NO MORE SQUEALS—Guaranteed static re-
ducer. $2.65 C. O. D. Complete with instructions,
or 85c for complete working plans. Highly
recommended. Static Reducing Co., Iron Moun-
tain, Mich.

RADIO HOSPITAL. Specialists in Neutrodynes

and Superhetrodynes. adio Central, Abilene,
Kansas.

HOW TO MAKE IDEAL C()II.Si for tunin
with .0005 and 001 mfd. condenscra. escl;‘lbcd lbg
2 E. Axédcl"iac:‘rg u; M:lxl-chh7 andR}:Daad“? i} 11
lssues.  Sen c_for three. 1 RLD,
1493 Broadway, New York City.

ONE STAGE OF TRANSFORMER AF, two of
resistance AF, Send 15¢ f Apri
RADIO “WoORLp ™! ¢ for April 11 lssue of

A SURVEY OF 1-TUBE DX BETS, Li
Peter V. O'Rourke. Soven circait dx'agran?s’. Gre:att'
material for DX fans, Send 15¢ for Aprll 11

n
issue. RADIO WOR
Yors City ORLD, 1493 Broadway, Néw
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Used in eighty per cent

NOW you can get it for the first time
in America

receiving sets in Great Britain

Pulls in Eliminates
inaudible tube
stations noises

of all

’00D™

Bretwood, Ltd., London, Eng., Sole Patentces and Owners.
The Bretwood Variable Grid Leak used in a detector tube circuit,
strengthens weak signals, makes DX easier, eliminates tube noises and internal
howling, due to incorrect leakage from the grid of the tube.

By simply turning the knob the carrier wave may be tuned from the silent point
to maximum audibility.

The Bretwood is absolutely noiseless in operation and will hold any given setting
indefinitely. It is a single-hole panel mount leak.

The Bretwood Variable Grid Leak, tested in the National Physical Laboratory (the
official laboratory of Great Britain) and by RADIO WORLD’S Laboratory, proved to
be a scientifically accurate instrument. The total range, 9,700,000 ohms, produced by 25
turns of the knob, make a minute adjustment very simple.

The Bretwood Variable Grid Leak is constructed on a different principle and produces
better results than any other grid leak. Inits specially-constructed barrel is a patented plas-
tic, non-drying resistance material, in which there is Sent You on a Money Back Absolute
a small movable plunger which again moves freely Satisfaction Guarantee
in an absorbent cartridge which gives the setting The Bretwood Variable Grid Leak will
of the instrument great stability, making it far be immediately shipped on receipt of order
superior to the graphite, ca‘rbon or fibre, com- Egrag{;‘gdr‘:fsté’: tl}:)e (}i’;i;efnitla?ﬁs’itp‘{ipi‘i
pressed or decompressed, resistance elements. It 100% better than any grid leak you have
can be used in the most critical circuits with the ever had and does not in every way sub-

reatest SUCCeSS, st:';mtiate all claims ‘made for it, your money
g success will be refunded without question,
N @
The N oprth ﬁm@m@am THE NORTH AMERICAN BRETWOOD CO.
. Pe - 1505 Broadway, New York City
Bretwood Company Room 326
o . ) Gentlemen:
So{e lDlS trlbuto rs fOT Enclosed find $1.50 for which you will please send me one
Untted States and Canada Bretwood Variable Grid Leak prepaid. Satisfaction guar-
) antefed or my money back after trial within ten days of
1505 BROADWAY, NEW YORK CITY Setad
Dealers and Jobbers Write for NAME ooniiiitiiiiivniis e “
Special Trade Tertns STREET ...ooivviviianiininiinn v, T i R SO
CITY - 1o i i i rab im0 oaBl e o e STATE
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THE high “C” of a soprano—the low “C” of a bass—
the clear treble of a piano...the rumble of an organ...
try the Sleeper Monotrol’s ability to reproduce all
kinds of tones under all kinds of conditions.

For those who are technically minded, the reason for
the surprising tone clarity of the Sleeper is this: The
Inverse Duplex circuit makes the Sleeper tubes do
double duty. The Sleeper Monotrol has three stages
of tuned Radio Frequency Amplification and three
stages of Audio Amplification, usually possible only
with Seven Tube Sets. The elimination of the extra

Licensed under Grimes
Inverse Duplex Patents

SLEEPER RADIO CORPORATION 442 Washington Ave., Long Island City, N. Y.

“They copred all they could follow,
But they couldn’t copy my mind.
And I left ’em sweating and stealing
A year and a half behind.”

—KIPLING

tubes including the noisy detector makes for far
greater purity of tone.

Another reason for Tone Clarity is that the tubes are
so mounted that shocks and jars are absorbed by the
mounting and ot transmitted to the tubes and ampli-
fied into squeals and shrieks. Any Sleeper dealer will
gladly demonstrate a Sleeper Monotrol for volume,
distance, sclectivity, ease of operation and for Clarity
of Tone. The time payment plan can be used if you
desire. A copy of the free booklet, “How to Choose
a Radio Set,” is yours upon request.

No. 1,517,057—8 and
Hogan Patent No. 1,-
014,002,

MON

\ Its Compaci’

otrol without ac-
cessories is priced
at $130

j &
-ﬁ/§/3/0 . —‘ﬂ ‘The SleeperMon-

=

TROL

REG., U.S5. PAT. OFF.

<




