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rE the position of the grid leak -condenser
tbination in the above picture. The panel

is only

THE cabinet used to house
the set and all batteries
is shown directly above. At
left a side and top views
of set. The larger upper
photo shows set being

placed in cabinet.

THE MIDGET SET installed in a sewing cabinet, Priscilla model.
The view shows the completed set as it looks in tuo home. Two
lids, one for front, one for back, facilitate operation of the set
and attention to the batteries. The whole outfit is self-contained.
The cabinet is of handsome appearance and looks very attractive

even amid exquisite parlor furniture. (Hayden.)
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IN THE early days, automobiles were stored during
the winter because the weather was too severe for

them. Do you now have to store your radio during the
summer or would you like to be able to enjoy your set
all summer long? If you are not getting loud, clear
radio, try Acme Transformers and note the difference.
Why miss the pleasure of music during the season
when it is most appealing?

The Acme A-2 Audio Amplifying Transformer is the
result of 5 years of research and experimenting. It
gives amplification without distortion to any set.
Whether you have a neutrodyne, super -heterodyne,
regenerative or reflex the addition of the Acme A-2
Audio Transformer will make it better.

Each transformer is tested and carries a guarantee
tag. If you want Amplification without Distortion use
Acme Transformers in the set you build and insist on
them in the set you buy. (That's one of the big reasons
why the Acmeflex Kitset gives such good results-it
uses Acme Transformers.) Send for our 40 -page book-
let which explains how to get the best results by
proper amplification and which also contains a num-
ber of valuable wiring diagrams. It will help you
build a set. Mail the coupon with 10 cents.

ACME APPARATUS COMPANY,
Dept. IA, Cambridge, Mass.

Transformer and Radio Engineers and Manufacturers

-for amplification

ACME APPARATUS COMPANY,
Dept. L4, Cambridge, Mass.

Gentlemen: I am enclosing 10 cents (U. S. stamps or coin)
for a copy of your book "Amplification without Distortion."

Name

Street

City State
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A Revelation j
in Tone-Volume-Clarity
Here is a "loud speaker" that brings the artists into your

very room, so realistic is its reproduction.

Piano music, the most difficult to reproduce, sounds so
natural that you are carried away by its beauty.

Vocal selections retain all of the colorings of the artist.

Orchestra music is a treat, every instrument can be heard,
clear and full.

Magnetic diaphragm control - used exclusively in the
Kellogg Unit-is the new principle that performs these
wonders in radio reception.

No excess vibrations, no chattering, every tone true.

The Kellogg Unit is available for use with a phonograph
and will reproduce voice or music with a full, sweet, clear

tone.

16

ThatNOld Quartette"
Rely Note Clear,
Perfect tliarmony!

At all good dealers
"Not merely a Loud Speaker"

A popular instrument. The Kellogg
Symphony Reproducer is a revelation
in Tone-Volume-Clarity.

At your dealers for $20.00-Hear
one today.
KELLOGG SWITCHBOARD & SUPPLY COMPANY, Chicago, Illinois

Kellogg Symphony Reproducer
With every Kellogg Radio part, Use-Is The Test



LISTENING to the Evolution Reflex. (Underwood & Underwood).

great as the load on the first audio tube.
On the radio side there is a comparable
disparity or inequality of load, although
the difference is not so marked. Hence
if we take an RF tube with the heavier
load and pile on top of that the heavier
audio load, all on the one tube, that would
constitute what might be termed an in-
justice to that tube. Distortion might re-
sult, likewise difficulty in controlling the
tube for both radio and audio service of
such an exacting nature. Therefore, split
up the load, so that the heaviest AF
burden is imposed on the tube to which
are committed the lighter RF tasks. This
attempt at equalization is the underlying
idea of the Grimes system. While not
accomplishing in practice the exact divi-
sion, contemplated in theory, it does re-
sult in an advantageous division of the
labors and represents a worth -while con-
tribution to the evolution of the reflex.
There is no monkey business about that.

With the order of performance in mind
it becomes easier to read the diagram
understandingly. Tracing the course of

AFT2 AFT -I the electromotive force, we gain an even
A A' 0- B clearer comprehension of the workings

of the set.THE ELECTRICAL WIRING of the Evolution Reflex (Fig. 1), embodying the inverse system of re- When emf. is impressed on the aperi-flexing invented by David Grimes. The main problem is the control of oscillations. Separate rheostats odic primary Ll, by the antenna system,must be used, as shown. Usually the first tube (No. I) la burned low and the other rheostat is turnedrather high. The coils must not be accidentally coupled, hence had bettor be mounted at right angles It is transferred by mutual induction to
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The Evolution Reflex Set
By Capt. P. V. O'Rourke

THE reflex origh.ated as a 1 -tube set.
Then two tubes were reflexed, then

more. But the order of reflexing re-
mained consecutive
until David Grimes
contributed the in-
verse duplex. An-
other name for that
would be the reverse
reflex. It repre-.
sented the evolution
of the reflex to its
present standard. It
had no primates as
antecedents, h o w -
ever, hence the in-
verse duplex is, in
that sense, f unda-

CAPT. PETER V. mental and is legal
O'ROURKE even in Tennessee.

Although the diagram may look com-
plicated to the novice, it is essentially
simple. So is anything that you under-
stand. Therefore, let us come to an un-
derstanding of how this set works.

The 2 -tube model is employed (Fig. 1),
but that represents the principle
as any other. There are two stages of
radio -frequency amplification. The first
is in tube No. 1, the second in tube No. 2.
That may be called the obverse order.
No other order is possible with such an
RF hookup. A coil combination (L5L6)
couples the output of tube No. 2 to the
crystal detector. Now, to continue on
the obverse line of conduct, the current,
rectified by the crystal, would be intro-
duced into the first tube (No. 1) for the
first stage of audio, then in the second,
for the final audio stage. By that process
the tubes would handle RF and AF in
the same order. Foreclosed from any
change in the order of the RF, let us
see what can be done with the AF. Well,
the second radio amplifier tube (No. 2)
may be used for the first audio stage and
the first RF tube (No. 1) may be used
for the second audio stage. This is the
reverse or inverse method.

What is the advantage?
You will note that transformer -coupled

audio -frequency amplification is used.
This is by far the most voluminous meth-
od of audio amplification. It is often
stronger than the tubes will justify; not
so in this set (Fig. 1) particularly, be-
cause a crystal detector is used. Never-
theless under any and all circumstances
the final audio load (on the second AF
tube) may be several hundred times as
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How to Overcome Oscillations

PANEL VIEW of the set.

the secondary L2. The current is thus
impressed upon the grid of tube No. 1,

to which L2 is metallically connected.
L3 picks up the energy as amplified by
tube No. 1 and transfers it to L4, which
impresses it upon tube No. 2. The out-
put of tube No. 2, still radio current, is
through L5, which energizes L6. One
terminal of L6 is joined to one side of
the crystal detector. (This is the side
nearer the plate connection of L5, to keep
high potentials together). The crystal
breaks up the oscillatory current (radio)
and allows only a direct pulsating cur-
rent to flow. This act of changing the
nature of the wave from a complete cycle
with positive and negative direct.onal
flow, into a unidirectional flow of much
lower frequency, constitutes in reality the
elimination of the carrier wave, yet the
preservation of the frequencies that the
human ear can hear. Hence when some
device that responds to these impulses is
introduced (such as a pair of phones at
extreme right of CD and rotor of C3)
one can hear the program of the station
to which the set is tuned.

But in this set we use no listening post
at the crystal output, since we desire only
speaker operation.

Therefore we take this direct pulsating
current (as distinguished from the high -
frequency alternating current that is
radio) and impress it on the grid of the
tube No. 2. This is done by connecting
the crystal output to the primary (PB)
of AFT1, the secondary of AFT1 being
joined to the terminal of L4 that would
have gone direct to A minus. In this
way the secondary (GF) of AFT1 is
connected metallically to the grid,
through 1..4. Also notice that the battery
terminal (grid return) of L4 is accom-
plished through the secondary of AFT1.
A by-pass condenser, C5, facilitates the
return of the radio component to battery.

Now we have the first audio stage out-
put from the plate of tube No. 2, and this
goes to the primary of AFT2, the com-
pletion of the circuit being to B+, about
90 volts. The secondary of AFT2 is
connected to the grid of tube No. 1 by
the same method 'used regarding AFT1.
Hence we have our final audio output
from the plate of tube No. 1. This lead
comprises the primary L3 of the first
interstage radio coupler. The radio cur-
rent is sidetracked from the audio course
by C6, a by-pass condenser. A jack, J,
is used for speaker connections.

The signals, both as radio and as audio,
have thus led us a merry chase. But
the ending is a happy one. With two
tubes you can not build a speaker set
unless you resort to reflexing and use
a crystal detector. Attempts to combine
tube detection with AF in the same tube
(i. e., a reflexed detector tube) are in-
teresting but not altogether substantial.
For satisfaction the tube would have to
operate simultaneously at two different
bends of its characteristic curve, and that

simply isn't being done even in the best
tube circles.

The set would have three controls.
But these may be reduced to two by
employing a double condenser for C2C3.
This instrument is really two condensers.
There are two separate stators, but a
common rotor. Hence one motion tunes
two stages.

The condensers should be .0005 mfd.,
so as not to require coils too large in
physical size. A double condenser would
be rated as .001 mfd., the sum of the two
respective sections of .0005 mfd. each.

The coils may be 65 -turn honeycomb
or duolateral coils (75 -turn commercial
type with 10 turns taken off and the
terminal resealed with wax). These
would be the secondaries. The primaries
would comprise 20 turns of any con-
venient wire, No. 24 to No. 18 on a small
vaseline bottle, the winding being re-
moved and tied inside the HC. Thus
you have L1L2, L3L4 and L5L6.

Spider -web coils may be used. The
primary would be wound first, consisting
of 10 turns, the secondary next, compris-
ing 47 turns. Use No. 22 SCC wire. The
form is 5%" outside diameter; hub about
2rA" diameter.

A solenoid would be wound thus: Using
No. 24 DSC wire on a 3W' tubing, 4"
high, wind 10 turns for the primary,
leave ,./.4" space, and wind 43 turns for
the secondary.

All three RFT are wound alike.
The set doesn't seem to require any

particular kind of tube. If UV201A,
C301A or DV2 are used, the rheostats R
would be 20 ohms each. If different ratio
transformers are used put the higher
ratio in the first stage (AFT1).

The common connection of the F and
13 posts of AFT1 (which, by the way,
does not short circuit the windings) is

correct. S is a battery switch. The by-
pass condensers C4 and C5 are .0001
mfd., but if larger capacities are on hand
you may use them. C6 and C7 are .001
mfd. each.

The set is sensitive and selective, but
the distant stations will not be heard
with great volume. Much depends on
the type of crystal used. Galena is often
very good. In the set as shown the RUF

LIST OF PARTS
Three radio frequency transformers

(L1L2, L3L4, L5L6).
Three .0005 variable condensers (or one

of these and one double condenser) CI,
C2, C3.

Two .0001 mfd. fixed condensers, C4, C5.
Two .001 mfd. fixed condensers, C6, C7.
Two audio -frequency transformers

(AFT1, AFT2).
One crystal detector.
Two sockets.
Two 20 -ohm rheostats (R).
Three 4" dials with pointers (two if

double condenser is used).
One A battery switch, S.
One 7x18" panel.
One single -circuit jack, J.
Accessories: Aerial, leadin wire, ground

clamp, lighting arrester, cabinet, speaker,
two 45 -volt B batteries, A battery, two
tubes (storage battery type preferred);
one jack plug; wire for internal set con-
nections; terminal strip; screws, nuts,
miscellaneous hardware.

crystal was used, however. This is good
for volume.

If oscillations occur, that is, whistles in
the lower waves, even inability to tune
in the lower waves, because the whistle
will not down, some method of balancing
the first RF tube (No. 1) will have to be
introduced. A grid leak connected from
the grid of this tube to A+ usually wili
accomplish this. A midget condenser con-
nected between grid of that tube and
plate of the same tube is another way.
Its setting is varied until the lower waves
can be tuned in quietly.

If the primaries of the RFT are con-
nected out of phase the danger of oscil-
lation will be reduced, although it is ever
a possible problem to solve where two RF
stages are used. This method of primary
connection is to have opposite potentials
nearer together. One illustration will ex-
plain all three cases : Connect one end of
LI to aerial, the other end of LI to
ground. Aerial is high potential; ground
is low. Hence the grid, which is high,
connects to that terminal of 1.2 nearer the
ground terminal of Ll. Plate is high po-
tential, B+ and A- low potential. Keep
unlike potentials together in this instance.
The opposite rule applies under other con-
ditions.

Another way of reducing the tendency
to oscillate is to connect grid returns to
filament minus, instead of A battery
minus. This lead would be from F post
of AFT to F- on socket.

In tuning the set the dial at left may
read a couple of degrees "off," but (in a
3 -control set) the two others should
synchronize. If a double condenser is used
for C2C3, then the secondaries L4 and L6
must be watched. One of these two sec-
ondaries will have a few more turns on it
than the other. A station is tuned in and
turns moved from the larger coil.

THE ASSEMBLY VIEW of the Evolution Reflex.
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The Midget 3 -Tube Set

1 lE relative sire of the cabinet is shown; a o
the utilisation of a half -section as the batte

container. (Hayden)

By Herbert E. Hayden
Photographs by the Author

PROBABLY the smallest 3 -circuit tuner
that you can build, including two

stages of transformer -coupled audio -
frequency amplifica-
tion, is the one
shown on the front
cover and also here-
with. The panel is
4%" high and 9"
long, the total depth
of the completed set
being 63/4". There-
fore if one is handy
at making a cabinet.
4V2 x 9 x 63/4" will
house a set that

HERBERT E. produces great
i HAYDEN volume on thie

1

speaker.
Instead of doing this, however, I

Lutilized a Priscilla model sewing cabinet
that my wife had around the house. This
is purchasable in almost any department
store for a few dollars, about the same

THE wiring diagram of the Midget 3 -Tube Set. LI1.21.3 is the baby 3 -circuit tuner. Cl is the small
.0005 mfd. variable condenser. Note that R, which is a 10 -ohm rheostat, controls all the tubes. R. which
Is the grid leak, may be variable, for some tubes function better with a higher or lower resistance in the
grid circuit. than as mentioned in the text. A varable grid leak also saves time and money, for with a
number of grid leaks, having different values, it is really difficult as well as expensive to have so many
grid leaks, to get the exact one for the tube. AFTI and AFT2 are the audio -frequency transformers.
both of which are the low ratio type. There is only I jack, which is of the single circuit type. Two
individual B batteries may be used, so as to stop any radio -frequency urrent from feeding back to the
set and thereby making the set unstable as to the controlling of o.cillations. C2 is the .00025 grid

condenser.

price that one would pay for a radio
cabinet. Here, however, there is room
to house the batteries on one side and the
set on the other, thereby achieving a com-
plete self -containment, the net result be-
ing an attractive and handy radio instru-
ment that falls into the now popular
"furniture class."

Circuit is Attractive
Regarding the circuit, it is the standby

that has brought so much joy to thou-
sands of listeners who chose it either
from considerations of service alone, or
service combined with economy, since it
is impossible to get any greater service
from three tubes than by the diagram
shown.

The space conservation is due largely
to the coil and condenser combination.
The stator form on which the windings
Ll and L2 are put measures 2%" in dia-
meter x 2V" high. This is the surface
measurement, that is, at least so much
room must be provided, if the windings
are to be safely accommodated. The
actual Bruno Junior coil used provided
just that much room, although the insulat-
ing rings, 3/4" thick, accounted for the
extra height of 3/4" and extended the
space diameter at top and bottom by 3/4".
The coil is solenoid in construction. The
tickler is of the same kind of winding.
Quartzite rods inserted in the rings sup-
port the windings, but the measurements
may be followed out with the regular run
of tubings. If cardboard is used it is well
to immerse it in molten beeswax, to make
it moisture -proof.

Winding the Coils
The primary LI consists of 10 turns, be-

gun at one end of the tubing. The wire
used for primary and secondary is No.
24 silk over cotton, but if that isn't easily
procurable, use No. 22 single cotton cov-
ered. The secondary, 12, is wound next,
being begun where LI was terminated.
Therefore no space is left between the
two windings, which are not metallically
connected, by the way. The secondary has
53 turns. Thus four terminals are pro-
duced so far, beginning and end of
primary and of secondary. These are
brought to binding posts on the form, or
direct to set. If a puncturable form is
used. pierce the form to thread the term-
inals through and thus they will be held
together.

The tickler form is 13/4" diameter, 13/4"
high. The wire used here is No. 26 single
silk covered, 38 turns being applied, 19 on
each side of where the rotor shaft pro-
trudes.

THE Panel Layout

LIST OF PARTS
One Junior sized 3 -circuit tuning coil,

L 1 L2L3.
One small -sized .0005 mfd. variable con-

denser, Cl.
One 10 -ohm rheostat, R.
Three sockets for UV199 tubes.
One 3" dial and one 2k" dial.
One single -circuit jack, J.
One .00025 mfd. fixed grid condenser,

C2.
One 2-megohm fixed grid leak, RI.
Two audio -frequency transformers,

AFTI, AFTZ
One .4ix9" panel.
One 7x6" baseboard.
Accessories: Six 10" lengths of stranded

battery cable, different colors; one cab-
inet; 100 ft. aerial wire, 50 ft. No. 14 in-
sulated leadin wire, ground clamp, two
brass right angles, two 45 -volt B batteries,
hhree C batteries for use in paral-
lel connection as A battery; phone plug;
speaker; nuts, screws, hardware; two dial
pointers optional, or panel may be touched
with drill for indicating purposes.

The variable condenser is the tiny sized
double -range type made by the Connecti-
cut Telephone & Telegraph Co., and it
has three posts, marked A, B and G. As
the range we desire is a .0005 mfd. maxi-
mum, connect the A and B posts, that
common lead going to one side of the grid
condenser C2. The remaining open con-
nection, G, goes to A plus. The condenser
may be wired the other way round, with
G to grid and the common AB lead to A
plus, but space was saved by using the
method outlined.

Uses Small Tubes

The set is designed for the UV199 or
C299 tubes, three of such special sockets

(Continued on page 29)
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Getting Started in Radio
Wsveler.gth

heY&-

Cycle

THE WAVE TRAIN consists of an endless series
of cycles, two of which are represented above.
Only the carrier wave (a pure continuous wave)
ie shown. Starting at zero the wave rises to
maximum in one direillion (arbitrarily called
positive), falls back to zero, dips below the zero
line to maximum negative and returns to zero.
This is me cycle or 360 degrees. The wave-
length Is measured from crest to crest. This
diagram represents no particular wavelength or

frequency, and is merely symbolic. (Fig. 2).

THE RADIO PRIMER

By Herman Bernard
Associate, Institute of Radio Engineers

THE objective of the man, woman or
child who has become interested in

radio hookups is to build a set, one that
will work well.
Later on there will
develop a thirst for
technical knowledge
and to satisfy this
considerable study-
ing must be done.
But the primary
consideration, that of
building a set, re-
quires little study.
Even a person who
knows nothing at all
about radio can build

HERMAN a set that will give
BERNARD satisfaction. The un-

derlying reasons for making certain wired
and other connections may be ignored.
There is a growing incentive to fathom
these mysteries, one finds after starting
on radio construction. Then, months or
years later, when expert knowledge is
acquired, one still finds mysteries in the
art, and that perpetuates the lure. For
instance, with all the present-day knowl-
edge of radio, who can make so bold as
to rise with the explanation of just why
and how a crystal detects?

Crystal Sets Not Serviceable
Mention of the crystal recalls the fact

that beginners in other days favored this
hookup as the starting point. Two years
ago a crystal set was good enough for
the reception of programs from local sta-
tions. But now there are so many sta-
tions on the air that for general use the
crystal set is not practical. Radio engi-
neers, even as this is being written, are
attempting to design a selective crystal
set, but as yet no solution has been
announced.

Today the beginner had better not at-
tempt to build a crystal set, not because
he will not receive signals, but because
he may receive too many at once. Two
or more stations will be heard at the
same time. That is known as broad tun-
ing. It is the opposite to selectivity,
which is that quality in a receiver which
makes it possible to receive only one
station to the exclusion of all others.

What Is a Crystal Set?
The crystal set, as referred to here,

means one that employs only a crystal
for rectification or detection, no tubes
being used at all. If tubes are employed

ahead of the crystal they function as
radio -frequency amplifiers, that is, they
increase the sensitivity and selectivity of
the circuit, which makes the hookup a
tube set, although a crystal is the rectifier.
The correct term to describe the function
of the crystal is "rectification," since it
changes the alternating high -frequency
current into direct pulsating current.
However, "detection" is the term most
commonly applied to this operation, al-
though in a strict sense the detection
occurs only in the phones, because it is
here that the signals are rendered audible.

The crystal rectifies with great purity
and clarity, much more so than the tube,
which may be due to some extent to the
selectivity with which the tube is neces-
sarily taxed. Selectivity may be pressed
beyond the point of undistorted recep-
tion. With the crystal this is hard to do,
because of the resistance the mineral im-
parts to the circuit. Selectivity is a func-
tion of resistance, since it amounts only
to the reduction of resistance. At its
peak, selectivity represents the elimina-
tion of all resistance, except the direct
current resistance of the wires and asso-
ciated parts in the set. That goal is
theoretical, since at the high frequencies
(rapid alternation of current) in radio
reception all objects containing metal,
and most particularly the coils them-
selves, offer resistance. Usually the high-
er the frequency the greater the resist-
ance.

Frequency And Wavelength
In reading articles on how to build sets

one often encounters the terms kilocycle
and wavelength. Much confusion will
result unless these terms are understood.

Kilocycle means 1,000 cycles. A cycle
is one complete alternation of current
flow. Thus a radio wave will be repre-
sented as the letter "S" written horizon-
tally, with a horizontal line running
through the center. The first half of the
cycle, at left, top of the horizontal line,
is positive, the rest, or lower bend, nega-
tive. Starting from the left, at zero, the
wave rises to its greatest point, known
as maximum amplitude, and then returns
to zero and makes the negative dip, re-
turning to zero again, to begin all over
again. The wave, however, is usually
measured from crest to crest, with the
same result. The number of variations in
polarity (reversal of flow) is almost in-
credibly rapid in radio. For instance, at
600 meters, the upper limit of the broad-
cast range of wavelengths, the number
of cycles, or reversals per second, is 500,-
000 (500 kilocycles). Yet this is the low-
est number in the broadcast belt, for as
the wavelength decreases the frequency
increases. The lower limit, 200 meters,
represents 1,500,000 cycles per second
(1,500 kilocycles).

Therefore, the higher the frequency
the lower the' wavelength and the lower
the frequency the higher the wavelength.
Low frequency must not be confused with
low wavelength.

For simplicity's sake the cycles are
designated in units of 1,000, called kilo-
cycles. Fractions of a kilocycle may be
ignored, because they represent too small
a difference in actual practice to require
attention. The Bureau of Standards
prefers the kilocycle rating to the wave-
length designation, but meters seem to
suit the public.

Now why does the higher wavelength
represent the lower frequency, and vice -
versa?

A Visualization of a Cycle
Imagine a clock with the hour hand

removed. The minute hand, starting

from the point representing the even hour,
will make one complete revolution of
the face of the clock in one hour.
The positive side of the revolution will
be represented by the half -cycle from the
point of the even hour to the point repre-
senting half -past that hour. The negative
part of the revolution will be the remain-
ing half, the hand back at zero. Tap
speed is constant. The comparison serves
to impress on the student what one cycle
represents. But the number- of cycles per
hour is always the same. In radio the
number differs under varying circum-
stances.

Now, suppose a man is firing a re-
volver. Every second he pulls the trig-
ger once. Let us say the speed of the
bullet is 300 feet a second. That speed
will remain constant. The frequency at
which he fires the revolver may be ex-
pressed as unity, one cycle per second.
Suppose he fires one bullet every half
second. The following happens:

(1) The distance between bullets, in-
stead of being 300 feet, is 150 feet, or
one-half.

(2) The frequency is twice what it was,
or two instead of one.

Therefore the greater the frequency,
or the faster he fires the revolver, the
shorter the distance between bullets. If
he fired one bullet every third of a second
the distance between bullets would be
100 feet, while the frequency would be
three.

So whenever you read about a higher
frequency think of the man firing the
revolver faster, or when you hear of
lower frequency think of the man firing
at shorter intervals. Consider the dis-
tance between bullets as the wavelength.
Then you can not get mixed up. The
saying, "the greater the frequency, the
lower the wavelength," then will mean
something to you.

The Formulas
In radio, the equivalent of the speed of

the bullet, 300 feet per second, is the
speed at which the waves travel. This
is uniform and is the same as the speed
of light, about 186,000 miles per second.
That is equal to 300,000,000 meters a
second.

Hence
300,000,000f -

x
Where f represents frequency in cycles,

300,000,000 is the constant speed of the
wave in meters and X (the Greek letter
lambda) is the wavelength in meters.
Applying the formula to 600 meters

300,000,000
f = - 500,000 cycles = 500

600
kilocycles.

Knowing the frequency, the wave-
length may be determined by the formula

300,000,000-
f

Hence:
300,000,000= - 600 meters.

500,000
It is easier to remember the formulas

when one specially notes that the 300,000,-
000 is always on top, at right of the sign

The figure 300,000 is used in actual
practice, instead of 300,000,000, so that
the answer is directly obtained in kilo-
cycles. In the second formula the de-
nominator is then expressed in kilocycles
(500).

The wavelengths are different for the
different stations, except where two or
more are on the same wave, when they
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How to Build Your First Set
share time on the air. The separation be-
tween channels is 10 kilocycles. The
stations, therefore, must have a means of
regulating at the source the wave-
length on which they send out their
programs. This consists of a generator
of high -frequency current (radio waves).
By proper adjustment of inductance and
capacity, along the same lines as the
adjustment is made in a receiver, the
generation is effected at a given fre-
quency. Upon this radio current, known
as the carrier wave, the audible frequen-
cies are impressed. The function is
called modulation. The singer before the
microphone causes variations of vocal
frequedcy in the carbon or other element
of the microphone, this pulsation is car-
ried by a short wire to the transmitter,
and the amplified voice or music is mixed
with the radio current. The result is a
radio current of the original frequency
as generated at the station, and also com-
panion frequencies. Thus not only one
wave is sent out by the station-the
original wave or carrier-but there is an
accompanying envelope of frequencies,
known as the side bands. The wave that
does go out, which is spoken of generally
as the wavelength of the station, say 300
meters (1,000 kilocycles) is therefore not
the only wave, but there are waves very
close to it that accompany the carrier.

They All Become Radio
These side bands are the result of the

sum and difference of the audible fre-
quencies and the carrier wave. Even
though the wavelength of the carrier is
always the same, the actual output is
of varying frequency, due to modulation.
A realization of that fact will explain why
it is inadvisable to have a set that is 100
per cent selective, for then only the car-
rier wave might be heard, and the side
bands, or the very sounds you want to
hear, excluded. The carrier and side
bands all are radio waves. The audible
frequencies lose their identity as such,
only radio waves resulting, although the
restoration process takes place in the
receiver.

As 100 per cent selectivity is purely
theoretical, the next consideration is not
to have a set that chokes off any of the
side bands, for that would cause distor-
tion. Yet one must have a set capable
of tuning out undesired stations and per-
mitting the reception of only the program
from the station that is the favored one
of the moment. This is the happy com-
promise reached by the most popular
receivers of the day. They pass side
bands of 5,000 cycles or so.

The varying wavelengths, due to
modulation, are of such minute difference
in frequency as sent out by a given sta-
tion transmitting a program that the dif-
ference can not affect the dial setting.
If you tune in the carrier wave you tune
in all that goes with it.

It must be obvious, therefore, that the
sole purpose of the receiver is to get rid
of the carrier wave.

Aside from an understanding of this
much fundamental knowledge of radio
wave generation, transmission and recep-
tion, it is necessary to be able to read
diagrams. Very little study will make
one quite proficient in this. Prior to the
attainment of that knowledge one usually
favors diagrams shown in picture form,
rather than those drawn schematically,
hence for the present we will abide by
the picture diagram.

The First Set
The set selected as the one to build

first is known as the 3 -circuit tuner. That,
like many another radio appellation, is a

Picture Diagram of a 1 -Tube DX Circuit

3

1.5

L

A+

0

2234v *

FIG. I. the wiring diagram of the 3 -circuit tuner, in picture form for the novice. Constructional
directions are given in the text. What action takes place in a set like this? Read Herman Bernard's

explanation_

misnomer, since there are not three cir-
cuits. The original circuit, known as the
single -circuit tuner, and now out of date
because of its broadness of tuning and
its fierce radiation or "squealing", had
two of the "circuits" comprised in the 3 -
circuit tuner, since the arithmetic is wrong
somewhere. However, one had better ac-
cept radio terminology as it is, since the
expressions are deeply embedded in the
science, and no amount of courageous
revolt against misnomers is likely to suc-
ceed. The nearest approach to success
in the reform direction was to attempt
to popularize the use of "radiocast" in-
stead of "broadcast," but even this can
not be said to have succeeded yet.

Now, to build the 3 -circuit tuner you
will have to get together the parts listed.
They are few and simple. You will be
sure to have a set that is selective enough
for your needs, unless you live almost
on top of some broadcasting station.
There is no sure remedy for cutting out
such a station. Proximate residents of
that sort are out of luck, for the present,
except that they may gain selectivity by
omitting the ground wire connection
when desiring to try to tune out the
powerful neighbor.

The 3 -circuit tuner is the most popu-
lar and most efficient 1 -tube set there is.
The fundamental circuit may appear in
various forms, but it is always the same
circuit, remember, and the results will
always be about the same under the same
conditions.

The Aerial
The picture diagram (Fig. 1), shows

the aerial strung between two insulators
(I) and between two poles (P). It is
well to have these poles on the roof, as
high as possible, but in most cases it will
be inconvenient to have the poles more
than 10 or 12 feet high. If one lives in
the country a rope may be attached to
the limb of a tree, and should be long
enough to keep the insulator well beyond
any of the foliage. The other end of that
insulator would be attached to one end
of the aerial wire. The other insulator
might be on the roof or above a window.

LIST OF PARTS
One 3 -circuit tubing coil, L1L2L3 (or

tubing and wire to make it).
One .0005 mfcL variable condenser, Cl.
One .00025 mfd. grid condenser, C2.
One 7x2" panel.
One .001 mfd. fixed condenser, C3.
Two 4" dials with pointers.
One 6 -Ohm rheostat.
One socket.
One 2-megohm grid leak, GL (with

mount unless grid condenser has clips).
Two Fahnestock clips for phones.
Accessories: No. 18 DCC wire for in-

ternal set wiring; aerial wire, leadin wire,
two insulators, ground clamp, lightning
arrestor (directions for use found in
package); one 1% -volt dry cell, one
22% -volt B battery; aerial masts; phones,
cabinet; optional terminal strip and SC
jack and plug.

The length of the aerial itself is not of
vital importance, but 65 feet is a good
length. The ground may be a metal rod
driven into moist earth or be a cold water
pipe connection in the house. The wire
therefrom to the set is part of the aerial
system. In determining the length of the
aerial, therefore, count the ground lead.
If this is 35 feet, then you have a 100-
foot aerial. The beginner will find the
antenna problem so interesting that he
will soon become fairly well versed in
it and will improve his aerial system as
he gains in experience. For the sole pur-
pose of getting reception from the first
set he makes he need not be too particular
about the aerial.

The wire from the aerial to the antenna
post of the set is called the lead-in and is
represented as X in Fig. 1.

We will assume that the novice desires
to make a set as inexpensively as pos-
sible. He may use cardboard tubing for
the coils, if they are to be home-made.
Two forms are required, one 334" wide
and 4" long, known as the stator, since it
is not to be rotated, and the other, 2%"
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TI -LE. SAME circuit as in Fig. t is represented
on top in schematic form. The lower circuit uses
capacity feedback, as distinguished from the in-

ductive variety.

in diaini. ter for a little less), and about
25" high (the rotor). He will buy lb.
01 Ni, 22 single cotton covered wire.
On the stator form (the larger one) he
will drill a .4- hole, 13,'," from the top
of the form, and also another hole of
the same size at the same relative point
in the rear, that i. e., diametrically op-
posite the other puncture. In the center
of the smaller form he will do likewise.
A 54" brass, bakelite or hard rubber shaft.
or even wooden dowel stick, is to be in-
serted through these holes, and the small-
er form made to rotate within the larger
by turning the shaft. A dial will be af-
fixed to the shaft, outside the panel, to
facilitate this movement.

The beginner can improvise his own
method of introducing hardware to ac-
complish this result. More than likely
he will use a commercial coil. If so he
should get one that tunes in the band of
wavelengths with the capacity of variable
condenser he will use. Most commercial
tuners, as the coils are called, are made
with a certain number of turns of a par-
ticular kind of wire, to be used in con-
junction with a .0005 mfd. variable con-
denser, normally 23 plates. The capacity
of the condenser is rated in microfarads
(mfd.) and is spoken either as "triple -o -
five" or "three -o -five."

Data on Coil Winding
To wind the coil, first apply the

aperiodic primary, LI, beginning near the
end of the stator form opposite the one
near which the V4" hole was drilled. A

suggestion of the position is given in

Fig. 1. Two parallel pinholes or 3/32"
or other small drill holes are made, so
that the wire may be threaded through
these, for purposes of anchorage. The
anchor holes are 1,4" apart. Thread
enough wire to afford an excess of 6",
for use later in making connections in

the set. Wind 12 turns of wire, leave 6"
excess, cut the wire, and thread it through
two holes similar to the ones you made

before. The secondary, L2, is begun )4"
away from the end of the primary, or
nearer, but is not connected to it. The
number of turns here is 43. The same
6' excess is left in both cases (beginning
and end of secondary) and the same ter-
minal facilities are provided.

The tickler I-3 consists of 26 turns,

each side of the center shafthole of
the rotor.

Panel Data
On a 7x12" panel draw a horizontal

line. From the left measure off 3" and
irom the right of the panel also 3" and
here drill W' holes. The one on the left
is for the condenser dial, the one at the
right for the rotary coil or tickler. If
a home-made coil is used, nuts and screws
should be provided for mounting the
stator to the panel, two holes being
drilled through top and bottom of stator
and corresponding panel points, so as
not to interfere with the wire on the
coil. The condenser has screwholes and
mounting screws. Also a template, or
exact measurement chart for drilling, is
usually provided by the condenser manu-
facturer. Follow this. Countersink
screw holes, so that the screwheads will
not scrape against the dials.

The rheostat is mounted with center
shaft hole drilled 2" from the bottom and
n" from either side of the panel. If a
jack is used it should be of the single -
circuit kind and mounted about 1" from
the right of the panel, 2" above the bot-
tom. Otherwise clips may be used, one
at the end of L3, the other for B+.
These may be put on the panel.

A baseboard, 7x10" or 7x11" will be
needed. On this the socket is mounted.
The filament posts of the socket (each
marked F, or F+ and F-1 should be
on a line with and toward the panel,
although the tube should be 4" back of
the panel, or a little more.

The coil as shown in Fig. 1 is not
exactly like commercial models, for in
these the tickler may be mounted near
the aperiodic primary. Disregard these
differences. The tickler as shown in Fig.
1 is merely illustrative and does not show
actual position, since in fact it is within
the stator. The wiring is made clearer
by the manner of treatment in Fig. 1.

Tubes and Batteries
In this set we will use the WDII,

WD12, C11 or C12 tube. The 12 type
uses a standard socket, 11 type a special
socket. Both types work equally effi-
ciently. Each requires a 13/., -volt No. 6
dry cell to light the tube. The B battery
has a voltage of 22)A. The rheostat R is
6 ohms.

To wire the set, follow these directions:
Connect the ground to the extreme end

or outside terminal of the aperiodic
primary Ll, the aerial to the inside ter-
minal t as in Fig. 1). The end of the
secondary that is nearer the aerial con-
nection to the primary is connected (a)
to the stator plates of Cl, the variable
condenser, .0005 mid., and (b) to one
side of the grid condenser C2. The other
side of the grid condenser is connected
direct to grid of the tube, represented by
the G post of the socket. Some grid
condensers may be screwed right on the
socket binding post. The remaining end
of 1_2 is joined (a) to the rotor plates
of Cl and (b) to A plus. This positive
pole of the dry cell is the one in the
center. The grid leak (GL) goes front
grid post of socket to F+ (i. e., A -F).
The tickler coil 1-3 is connected with
one terminal to the plate of the tube,
represented by the P post of the socket,
and the other terminal of L3 to one
of the phone tips (or clips. The other
phone tip (or clip) goes to B plus 22'A
volts. Across the phones is connected a
.001 mfd. fixed condenser, C3. One side
of this condenser goes to the end of the
tickler coil (not the lead thereof that
goes to plate), and the other side of C3
to B plus 22c. volts. This is a by-pass

nee
I., , r .

form nrst, onsixtx of connecting \ mums
(the post on the circumference of the ,f,
cell) to one side of the rheostat and the
other side of the rheostat to the I minus
post of the socket, Which. if not marked
F minus. ccill lie the left-hand F post.
as you look at the socket with the to,.
F posts in lett-to-tight line tin front of
you. 1 plus Is exactly the Sante as A
plus, since no rheostat interrupts the
positive . \ lead trout hat terc to socket.
The t,.ltage at 1 minus tsocket post
is less than at A minus t battery post
due to the r esi.stance of the fli,..,tat
Join the \ plus post to the F plus post
of tin socket. "[urn up the rheostat
If the tube lights, then connect .N plus to
13 minus That completes the wiring.

A doubt may arise as to the grid leak
Connection It CA: has clips, the leak
may be mounted on the condrt,..cr

Tuning the Set
In tuning the eel tt will tee i,aund

the dial actuating the variable condenser
governs wavelength, that is. brings in
the stations, and that the tickler dial
controls volume. In some cases of weak
signals thej will not be heard, although
the correct condenser setting is obtained,
until th, ticklt r dial is rotated to the
Kotler position. The tickler always
should he s,, placed when tuning in
station that little feedback takes lilac,
When the ),ice or music is faintly heard
the regeneration should be increased,
turning the tickler dial, until sufficient
volume is obtained. Do not let the set
"spill OVer," a condition which is aCC,111-
panied by squawks and squealing and
which causes radiation, an annoyance to
persons listening to other sets. The
method of using excessive regeneraffim,
then turning the condenser dial until a

whistle is heard, is known as tuning in
by the whistle. That should nut be the
general practice. but for reception of dis-
tant staffiffis it is virtually impossible to
tune in with such a set in any othei
manner

What Regeneration Does
The regeneration referred to snopl

means the return of the radio current
from the plate of the tube to the grid
circuit. This is accomplished by the
tickler. The return of the current is by
induction, that is, the transfer of radio
energy through air front one coil not
metalhcallr connected to another. Each
coil has what is known as a held when
radio current is impressed on it, and the
field of the tickler is communicated to
the field of the secondary. This process
lessens 11,- ,Ifective resistance of th,
circuit. the desired selectivity

the Theory of the Set
As i

. the
radio 1A .4, - -1111, 1:1, .11..11 are di-
rected to the apermdic primary, which
receives all the broadcast wavelengths
almost impartially. The energy is trans-
ferred by induction to the secondary',
across which is the variable condenser,
which, by rotation, is put at a setting
that will bring in only the desired sta-
tion, to the exclusion of the others. In
other words, the variable condenser is
the only tuning element. By rotation the
plates are more or less in mesh with the
stator plates, thus varying the effective
capacity and causing the condenser to
discharge at a lesser or greater speed.
This timing of the charge and discharge
of the condenser with the frequency of

(Continued nut page 241
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2 -Year -Old Wins DX Stake
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FIG. 5, showing the electrical diagram of an extremely selective and voluminous receiver. Note that in the A+ lead at the extreme right is interruptedby a switch. This should be a switch for the purpose of cutting off the filament currents.

By Lewis Winner
Associate, Institute of Radio Engineers

ABOUT two years ago a friend came
to my house and said, "Lew, I want

to get a radio and I want you to build the
set."

"But you once told
toe that you would
never have a radio in
your house," I re-
minded.

"Ah, that is where
the whole secret
lies," he replied.
"The set that you
built for Kramer
changed my mind.
Boy, oh, boy, that is
the set."

"But there is
nothing new in it," Iparried. "It is a simple hookup."

"That is just it. I don't want to spend
much money, but still I want to have a
set where the music or whatever is
coining through the loud speaker is to be
listened to with comfort."

Now you will he wondering what makes
me want to talk about a set which is two
years old. During that time neither my
friend nor I has seen a set which can
Mat it for volume and distance. Many
people have come up to my home andasked me if the receiver is a new circuit.
I reply that this set is two years old and
they look at me, as if to say, "Stop your
kidding; in those days there were no such
animals." And that's that.

What the Set Is
The receiver employs four tubes, a stepof tuned radio -frequency amplification

without regeneration, which is the safestform of radio -frequency to use, a regener-
ative detector, and two steps of audio -frequency amplification. There are three
controls. The plate of the detector tube
is electromagnetically collided back to the
grid, by means of the variometer. I find
that the variometer in the plate circuit is
one of the most efficient ways to obtain
regeneration.

What is Regeneration?
Fans very freely use the word regener-

ation. What does this term mean?' In a
regenerative type of receiver the tube is
easily made to give off oscillations, if the
arrangement is such that the least little

LEWIS WINNER

change in the grid voltage alters the plate
current to such an extent that the voltage
in the grid circuit is much greater than
originally. More power is in the plate
than is actually used in other sets. In
order to accomplish the gain a great many
circuits have been devised. Of course, in
all these the plate in some manner was
coupled back to the grid. This is done in
such a way that there is given to the grid
a small amount of power, the extra power
being used in the coupling circuits. This
is in the form of continuous oscillations.
The frequency here varies from 1 cycle
per second to 11,000.000 cycles per second.

This action is commonly known as feed-
back action. There are only three funda-
mental ways of obtaining this action:
direct coupling, inductive coupling and
the electrostatic coupling. The one thing
that is absolutely necessary, to have con-
tinuous oscillations, is that the induced
grid voltage has to alter the plate current
through a height which is capable of sup-
plying the coupling circuits enough power
to keep the exact same voltage in the grid
circuit.

The Illustrations
This point is well ilustrated in Fig. 1.

If the mutual inductance of 1.2 and 1.3 is
increased beyond a definite point, the
throbbing plate current which is flowing
through the coil L3 manufactures enough
power through the coils I2L3 to keep an
oscillating current through the capacity
circuit L1L3C1. This alters the grid volt-
age to produce the changes in the plate
current. We therefore learn from the
foregoing that the fundamental frequency
of the L1L2C1 or grid circuit is equal to
the frequency by which the changes of
current and voltage occur throughout the
complete system.

Fig. 2, shows another method of getting
the tube to generate oscillations. This
circuit is very useful when you wish to
generate a large amount of current. Asyou will note in the diagram the main
oscillatory circuit is in the filament -plate
circuit, and in the coil between the fila-
ment and the grid. A very peculiar action
takes place here, The grid circuit is like
the slide valve in an engine, where the
piston moves to and fro. The flow of al-
ternating current from the plate to the
filament is like a resistance. This value
depends upon the voltage of the grid. This
resistance will increase and decrease in
direct ratio to the voltage of the grid,

which is alternating. This puts an alter-
nating electromotive force on the oscilla-
tory circuit in series with this resistance.

Fig. 3 illustrates how the plate and grid
circuits are coupled electrostatically. The
variable condenser Cl does all the coup-
ling. In this circuit the frequency is de-
termined mainly by the inductances L1I2
and the capacity (condenser), Cl.

Fig. 4, shows the famous De Forest
Ultraudion Circuit. The main control of
the making of oscillations is C3, the .0005
variable condenser.

The receiver in which the detector tube
has its plate coupled back to the grid in
any of the methods mentioned is one of
the best receivers today.

This data was given to show why re-
generation was employed in the detector
tube in this set.

Theory of Phone Operation
While we are on the theoretical side of

radio, it is well to discuss the head -tele-
phones about which little is said at any
time.

The head telephones, commonly known
as earphones, headphones and receivers,
are a very important part of any set in
which loud signals are desired. They are
also very useful when listening in for dis-
tance. A great many of the so-called
speakers employ nothing more than a
telephone which is hermatically or other-
wise sealed in the base. Some type of
horn is then inserted in the throat of the
telephone. Sometimes this telephone is
called a "loud speaker unit." There are
only a half dozen loud speakers which one
can really call loud speakers and that are
worth mentioning. These really give more
volume.

Now as to electrical phenomena which
happen during the operation of the ear-
phones. The phone is made of an iron
diaphragm and an electromagnet with a
cone, which is permanent magnetized.
One will note that the pole pieces are
placed close to the diaphragm. This is to
reduce the magnetic leakage to as near
zero as possible. It was stated that the
pole pieces are magnetized by the perma-
nent magnet. Due to this the diaphragm
is drawn to the magnet. Let us suppose
that a direct current is flowing through
the coils of the electromagnet. The mag-
netism made here helps the magnetism
given off by the permanent magnet. The
diaphragm is drawn close to the magnet.
If we reverse the current flow through
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FIG. 1 (top), a diagram of the circuit which shows
that the natural frequency of the grid circuit
equals the frequency by which the changes of
current occur throughout the system. LI is a
34 -turn coil on a 33s" tubing, 4" high. (Use No.
22 DCC wire for all coils.) L2L3 are wound on
the same tubing (33/s" in diameter). L2 has 10
turns and L3 has 35 turns. Cl is a .0005 mfd.
condenser. C2 is a .00025 mfd. condenser. Use a
UV2OIA tube with 45 volts on the plate. Fig. 2
(bottom), a more powerful method of obtaining
local oscillations from the tube. L1LZ are both
wound on the same tubing, which is 4" in
diameter, 5" high. Ll contains 37 turns, leave
no space and for L2 36 turns. Use No. 24 DCC
wire. Cl is a .0005 mfd. variable condenser. C2

is a .001 mid. condenser.

the coils, the total amount of magnetic
lines of force made by the current op-
poses those lines of force generated by
the permanent magnet. The pull on the
diaphragm is reduced thereby. It is evi-
dent that a current which changes in am-
plitude causes the diaphragm to follow
these variations. Sound waves are then
given off.

More theory, but interesting to know:
The signal is now rectified in the

vacuum tube. The resulting action makes
audio -frequency currents in the primary
of the audio -frequency transformer. By
induction these currents are transferred
to the secondary of the AFT. The electro-
motive force which results therefrom is
put on the grid. A variation equal to the
grid variation takes place in the plate
current of the second tube. This results
in an increase in signal strength.

The above is better understood if the
vacuum tube itself is taken into considera-
tion. If the temperature of the filament
is adjusted to a certain point the grid
voltage adjusted and the electromotive
force impressed upon the plate, a definite
point will be found. If at this point an
alternating electromotive force is given to
both the grid and filament minus leads
the grid voltage will rise and fall around
some definite value. This will cause the
current in the plate circuit to rise and fall
in exactly the same manner. We there-
fore can say that an alternating electro-
motive force of increased amplitude can
be drawn from the plate circuit, the power
required to accomplish this is derived from
the B battery.

All the coils can be made at home al-
though it is advisable to purchase the
variometers L4, L5 as they are difficult to
build. L1L2 is the first RFT. C2 is a
.0005 mfd. fixed mica condenser. C is a
.0005 mfd. variable air condenser. R1 is a
20 -ohm rheostat for controlling the fila-
ment temperature which is not critical. R2
is a 2 to 5 megohms, depending upon the
characteristic of the tube employed. C3

is a .00025 grid condenser. R4 and R5
are Amperites, both types to be according
to tube used. The audio -frequency trans-

formers should be matched and of a low
ratio (3 to 1). J1 is a double circuit jack.
J2 is a single -circuit jack. UV201A tubes
may be used throughout. A 7x18" cabinet
with panel to fit will house all the above
instruments very conveniently.

Get a form which is 3i2" diameter. Now
%" from the edge wind 10 turns of No.
22 DCC wire (L). Terminate, leaving
about a 5" lead for connecting purposes.
Leave no space and wind 45 turns for the
secondary 12, (same kind of wire). Leave
both terminals (beginning and end of
winding) out for connecting purposes
(about 5" in length). This form is 5" in
height. L4L5 are both commercial vario-
meters (Amrad type advisable). 1..3 is a
10 -turn primary winding, wound on a
31/2" diameter form, 2" high, with No. 22
DCC wire. L3 is placed in inductive re-
lation to the stator of the variometer L4.
Do not by any means put any holding
material on these coils.

Pay special attention to drilling the
holes for the two variometers.

5" from the left-hand side of the panel
and 3,/z" from the top and the bottom
drill a hole 3/16" in diameter for the rotor
of the first variometer L3. Now 5%"
from this hole and 3%" from the top and
the bottom drill another hole for the
other variometer, the size being 3/16" in
diameter. Also, 5V.," from this hole and
3,A" from the top and the bottom drill
a hole, the diameter to be determined by
the size of the shaft of variable condenser
that you purchase. Be sure to place the
two variometers next to each other. Just
2,A" from the bottom and 244" from the
center of the two large holes, beginning
from the left-hand side of the panel, drill
a hole for the detector rheostat. Mi" from
the bottom and in the same line as the
extreme left-hand dial bottom, drill a
hole for the double -circuit jack. The
diameter of this hole is usually about Yr.
The other jack hole is placed at the ex-
treme right-hand side of the panel, directly
underneath the extreme right-hand dial.

If you think that you cannot build this
set in so small a space, do not do so
because I say so. There are many folk
who are very handy or who have a knack
of placing parts so that there is not the
least bit of jamming, while others just
can't do it. The only thing that is to be
looked out for is the placing of the two
variometers, that is they should be placed
near to each other (no more than 3"
apart).

I personally like a small panel as it
makes a very neat job when finished.
L1L2 is placed directly in back of the
variable condenser Cl. It should be at
right angles to the two variometer stators
and the variometer coupling coil L3. C2
is placed directly on the antenna terminal
strip. The grid condenser and leak as
usual is placed very close to the grid
binding post of the socket. The audio -
frequency transformers are placed at
right angles, so as to prevent inter -
magnetic leakage. Some audio trans-
formers are shielded and need not be
placed at right angles as there is no leak-
age. This leakage is one of the great
causes of distortion. Before placing any
of the instruments on the baseboard test
every piece of apparatus for a complete
or an open circuit. This is done with a
1% -volt A battery and a pair of phones,
which are connected in series. This will
prevent any worry on the builder's part
after he has completely constructed the
set.

Push up all the prongs of the sockets,
insert the tubes and see if the terminals
of the tubes touch the prongs of the
socket. Tighten all the binding posts on
the terminal strip. This should be placed

FIG. 3 (top), electrical diagram of the electro-
static coupling method of the grid and plate, to
obtain local oscillations from the electron tube.
LI is a 35 -turn coil on a 3" tubing (No. 22 DCC
wire). 12 is the same as LI. Cl and C2 are
both .0005 mid. variable condensers. A is a milli -
ammeter. Fig. 4 (bottom) is the Ultra Audion.
LI is a 10 -turn primary on a 31/2," tubing, 4"
high. Use No. 22 DCC wire for all coils. LZ has
46 turns on the same tubing. C2, the grid con-
denser, has a capacity of .00025 mfd. CI is a
.0006 mfd. variable condenser. C3 is another .0005
mfd. variable condenser. R.1 is a 6 -ohm rheostat

directly on the baseboard and in back of
the variometers.

Bring the end of Ll to the ground and
the of this coil to the antenna
post on the terminal strip. One terminal
of, the fixed condenser C2 goes to the
antenna post. The other post goes to the
stator of the plate variometer L5. The
rotor of this condenser goes to the plate
post of the detector socket, which in turn
goes to the top terminal of the double -
circuit jack. The beginning of the coil
12 goes to the stator plates of the vari-
able condenser Cl and the rotor plate of
this condenser goes to the end of this
coil. The beginning of this coil also goes
to the grid post of the RF tube. The end
of this coil goes to the filament minus of
the RF tube. The beginning of IA goes
to the plate post of this same socket,
while the end of this coil goes to the B
plus. One terminal of the Amperite goes
to the negative post of the socket while
the other post of the Amperite goes to
the negative A on the terminal strip. Th&
positive post of the socket goes to the
positive A battery post on the terminal
strip. The stator of the second vario-
meter L4 goes to the grid resistance and
condenser, while the other terminals of
the condenser and leak go to the grid
post of the socket.

The rotor of the variometer L4 goes
to the negative A or to the resistance of
the rheostat. The arm of the rheostat
goes to the negative post on the socket.
The other filament terminal of this socket
goes to the positive A. The second ter-
minal from the top of the double circuit
jack goes to the P post on the AFT.
The third terminal goes to the B plus
post on the AFT, and the last terminal
goes to detector B plus. This concludes
the wiring of the first two tubes, which
consists of one step of tuned RF and
regenerative detector. The G post on the
first AFT goes to the grid post on the
socket. The F minus of the transformer
goes to the F minus of the other AFT.
The plate of this tube goes to the plate
post of the second AFT. The B plus of
this transformer goes to the B plus ampli-

(Concluded on page 23)
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A Home -Made Galvanometer
The Story in Photos

FIG. I (top) winding the wire on the hoop, Fig. 2,
the cross -piece and base in position. Fig. 4(third from top) magnetizing the needle. Fig. 5,

the completed Instrument.

FIG. 3, denting the metal front w htch a ntagne In ,o idle fa to I.. snack.

By Herbert Erwin
Photographs by the Author.

GALVANOMETERS
consist essenti-

ally of a magnetic needle suspended
within a coil of wire, and free to swing
over the face of a graduated dial. A gal-
vanometer is really the mother of your
voltmeter or ammeter. In the making of
galvanometers two special coils of wire
are wound around the magnetic needle.
These coils are known as the "short" and
"long" coils. The short coil gavanometer
consists of a few turns of heavy wire. The
long type is wound with a large number
of turns of fine wire. Thus with a given
current the total magnetizing force which
deflects the needle is very much the same,
hut with a short coil it is produced by a
large current circulating around a few
turns, instead of a small current circulat-
ing around thousands of turns.

What the Result Is
The short coil being of low resistance is

used to measure the current (amperes),
and the long coil with the high resistance
is used for measuring the pressure (volt-
age). Hence they are ammeter and volt-
meter, respectively.

The principal forms of galvanometers
are:

1. Astatic.
2. Tangent.
3. Sine.
4. Differential.
5. Ballistic.
6. D'Arsonval.
These, according to their construction

are divided into two general classes:
1. A movable magnet pointer and sta-

tionary coil.
2. A stationary magnet pointer and

movable coil.
If a little compass is placed on a table

and a wire held above it carrying current
from a battery the needle will turn in one
direction, and if the wire is held UNDER
the compass the needle will be deflected in
the opposite direction. The earth's mag-
netism naturally holds the compass needle
North and South.

Effect of the Field
The magnetic field encircling the wire

being at right angles to the needle (when
the wire itself is parallel therewith) the
field operates to the turn the needle from
its normal position, North and South, so
as to set it partially East and West. How-
ever because the earth's magnetism does
exert some force tending to hold the
needle North and South, it is evident that
no matter how strong the current it can
never succeed in turning the needle en-
tirely East and West.

In the making of our simple form of

galvanometer, the most important part
will probably be the field coil which sur-
rounds the magnetic needle. This is easily
accomplished by winding 6 turns of No. 20
DSC magnet wire on the center of a e
embroidery hoDp. Fasten both ends of
the wire secwely (Fig. 1) and leave about
6' for connections to binding posts. In
building this instrument we are going to
wind just one coil.

Constructional Data

Mount the ring with its winding on a
little square wood base. Fix two little
binding posts and connect the wires
securely.

Now fasten a little stick of wood about
1' wide right across the center of the
ring or hoop (Fig. 2).

The magnetic needle can be obtained
either by buying the needle as part of
10c compass, by making it. (Figs. 3 and 4).

Get a piece of steel spring about 34"
wide and make a little dent in the center
of a piece about PA' long. This dent is
used as a bearing, as the needle is sup-
ported on a pin point. After this, the
needle is cut to the shape of an arrow
and is magnetized by drawing it back and
forth slowly across the poles of a perma-
nent magnet. Do this for a few minutes
and a magnetic needle results.

To complete the instrument, a small
cork is glued on the little wooden stick
across the center of the hoop, will in the
center. An ordinary pin is pushed in this
cork with the sharp point upwards. Then
a little circle of thin cardboard about 2,/,%'
in diameter is placed so that the pin sticks
up through the middle of it. Finally the
needle is placed on the pin point. (Fig. 5).

If an old dry battery is connected to the
binding posts, the needle immediately will
be deflected, and if a strong new dry cell
is used, the current will send the needle
spinning.

By using a source of known amperage
the maximum setting of the needle can be
dialed 100 and the divisions marked off
accordingly.

NO NEW STATIONS IN A WEEK
SETS A RECORD FOR 1915

No stations Were licensed by the De-
partment of Commerce during a recent
week. This establishes a precedent for this
year. One of the reasons is that the sup-
ply of wavelengths is practically ex-
hausted.

TWO STATIONLESS STATES
Two states are without broadcasting

stations. They are Wyoming and Nevada.
Until recently there were two stations in
Wyoming, but they were deleted.
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Interference By Induction
Why Receivers Pick Up

Noises From Electric
Power Company Plants
and Lines That Use Fre-
quencies Much Lower
Than Those of the
Broadcast Belt of Wave-
lengths - The Three
Factors That Make For
Satisfactory Reception

. -"Man Has Not Yet
Found a Satisfactory
Method of Controlling
the Static Level."

[Prof. C. M. Jansky has made a special
study of man-made interference. He is
chairman of the Twin City Radio Inter-
ference Committee, chairman of the tech-
nical committee of the Northwest Radio
Trade Association and consulting engineer
of WCCO, Minneapolis -St. Paul.]

By Prof. C. M. Jansky, Jr.
In charge of Radio Instruction at the

University of Minnesota

INDUCTIVE radio interference may
be defined as interference to radio re-

ception resulting from the operation
by man of other devices, using or attended
by electrical phenomena.

Radio communication is carried on by
the aid of electro-magnetic waves. Elec-
tro-magnetic waves are generated by high -
frequency alternating currents. For the
purposes of radio transmission high -
frequency alternating currents are pro-
duced in the familiar antenna system seen
at any broadcasting station. A fixed rela-
tionship exists between the frequencies of
the alternating currents in the radiating
system, and the wavelengths of the elec-
tro-magnetic disturbance produced. Since

electro-magnetic waves are identical with
light waves, and therefore travel with
the velocity of light, this relationship is:
Wavelength in meters equals 299,000,000
divided by the frequency in cycles per
second.

The wavelengths used for broadcasting
range approximately from 200 to 600
meters, that is, the frequencies used to
produce these waves range front 1,500,000
cycles per second down to 500,000 cycles
per second.

Since the frequencies used by electric
power companies and by electrical com-
munication companies are much lower
than those used by radio communication,
it might seem at first thought that
the operation of other electric equip-
ment could not possibly produce wave-
lengths within the broadcasting range.
This would be true were it not for the
production of other frequencies in elec-
trical systems by the interruption or dis-
turbance of those systems from one cause
or another. Such interruptions or dis-
turbances may cause the generation of
high frequencies, which may be radiated
as electro-magnetic waves at the point of
generation, or may be carried as electric
currents along the adjacent wiring and
radiated from other points on the system.
Sometimes the effect of the disturbance
may be accentuated by the fact that the
distributed capacitance and inductance of
the wiring may be such that oscillatory
currents having natural frequencies with-
in the broadcasting band exist and damped
sine waves may be produced at these fre-
quencies. The difference between radi-
ation and induction, or the question
whether or not there is a difference be-
tween them, Will not be here.
The effect in the receiving set is the
same.

Many assume that if electrical devices
or systems produce interference to radio
reception such devices or systems are not
operating properly. While this may be
true in many cases there are in common
use today many electrical devices the
normal operation of which will cause
tremendous inductive radio interference.
An excellent example is the synchronous
motor -driven high -voltage rectifier used
with X-ray tubes. The sparking discharge
produced in this device will interfere with
radio reception at points within a radius

ONE of the most convenient forms of antennas on board ship or for super -power work is the cage
antenna, shown above. In this type of aerial the high -frequency current which is flowing along the
wires is inclined to crowd toward the wires which are outside. By outside wires is meant the lead-in
wires. In some types of antenna the lead-in is taken from the center, but here it is taken from the
extreme end, leaving one free end at the opposite post. These wires have to carry more than their
share of current. This is known as the edge effect. This increases the resistance of the aerial. This
is done away with by putting all the outside wires (running parallel with the pole) at one end. This
type of antenna has low resistance. Richard Wagner is seen fixing the cage antenna aboard the cruiser

MUI. (Fotograrns).

of several miles, although the operation
of the rectifier may be entirely satisfac-
tory from an electrical and medical stand-
point. The above, is of course, an ex-
treme example.

The immediate problem of the sources
of inductive radio interference is the co-
ordination of effort in the determination
of what in specific cases is causing inter-
ference and its elimination or minimiza-
tion after the source has been found. In
Canada every receiving set owner must
pay a license fee of $2 per year. Because
of this fact the Canadian Government feels
under obligation to study and eliminate
radio interference wherever posible. Ac-
cordingly the Canadian Radio Service has
interference squads continually at work.
In our own country some attention has
been paid to the elimination of interfer-
ence by our Radio Supervisors. However,
the Department of Commerce has been
criticized by some even for the small
amount of work done on this problem,
on the grounds that the Radio Act of
1912 under which Radio communication is
regulated does not provide for the
licensing of receiving sets, and therefore
the Department should not concern itself
with anything which does not directly
effect transmitting sets.

It is an interesting fact, worthy of
special emphasis, that more study of the
problem of inductive radio interference
and its elimination has been done by the
privately -owned electrical public utilities,
individually and collectively, than by any
other agency. This fact is greatly to the
credit of our public utilities and is added
proof of their desire to give satisfactory
efficient service to the public. However,

assume the entire burden of eliminating
interference.

I firmly believe that satisfactory results
cannot be obtained without the co-opera-
tive aid of all those involved. This prob-
lem concerns the power companies. tele-
phone and telegraph companies, electric
railway companies, electrical and radio
dealers and jobbers, transmitting radio
amateurs, and last but not least, broad-
cast listeners themselves.

Factors of Satisfactory Reception
Neglecting radio interference, there are

three factors which determine whether
or not reception from a given radio broad-
casting station can be made satisfactory
at a given location. These factors are :
The intensity of the received signal, the
intensity of static, or atmospherics, and
the intensity of inductive interference.
In discussing these factors, the terms
"signal level," "static level" and "inter-
ference level" may be applied to the aver-
age conditions existing at a given location
during a given period of time. With
modern efficient amplifying receiving
equipment it is not the actual levels of
these three factors which are important,
but their relative values. A signal from
a broadcasting station can easily be ampli-
fied to satisfactory intensity, providing
the ratio of the signal level to the static
and interference levels is sufficiently high.
If this ratio is not sufficiently high satis-
factory reception cannot be obtained.

During the summer months the static
level is usually much higher than the in-
ductive interference level, and conse-
quently it is static which limits the recep-
tion of distant stations. Man has not
yet found a satisfactory method of con-
trolling the static level. During the winter
months the static level drops almost to
zero, and consequently it is the inter-
ference level which limits reception. It
is therefore but natural that we should
hear more about inductive interference in
the winter than in the summer time.
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THE KEY TO THE AIR
KEY

Abbreviations: EST. Eastern Standard Time,
CST, Central Standard Time; MST. Mountain
Standard Time; PST. Pacific Standard Time:
DS. Daylight Saving Tune.

how to tune in a desired distant station at just
the right time-Chome your station from the
bat published herewith. See what time divtaion
the station is under (EST. CST, etc.); then con-
sult the table below. Add to or subtrmt.  di-
rected from the time D given on the PROGRAM
The result will be the same BY YOUR CLOCK
that you ahould tune in. unkm daylight saving
dam intervenes, as explained below. -The table:
if you
LI, 111

EST
LIT
EST
CST
CST
CST
MST
MST
MST
PST
PST
PST

Ana never a

sttl.n in SuFtr.:1
ICST
MST
PST
EST 1br
MST
PST
EST
CST
PST
EST
CST
DST

2 Krs.
1 hr.

3 bra.
2 hrs.
1 hr.

.421
I be.
1 kr*.
3 Iwo.

kre.

1 ho.

If you are under DST and the station you want
he under that time, too, or d both are under ST.
he above table will hold.
If you ars under DST. and the station operates

ender ST, add ono hour to the table result.
II the station uses DST, and you are under ST.

e siirtract ane hour from the table result

FRIDAY, AUGUST 7
WAAM, Newark. N. J., .11.3 (ESTDS)-11 AM

to 12.
th'AEIG, Richmond Hill N. Y., 316 (ESTDS)-12

to 1:03 PM; 8 to 12 PM.
WAMD, Minneapolis. Minn., 243.8 (CST) -12 to 1

PM; 10 to 12.
WBBM, Chicago, Ill., -226 (CST) -15 to 10 PM.
WBBR, New York City, 2716 (ES1DS)-8 PM

to 10.
WBOQ, Richmond Hill, N. Y., 236 (ESTDS)-

7:30 PM to 11:30.
WBZ, Springfield, Masa., 333.1 (ESTDS)-6 PM

to 11.
W000, St. Paul and Minneapolis, Minn., 416.4

(CST) -9:30 AM to 12 M; 1:30 to 4; 5:30 to 10.
WCAE, Pittsburgh, Pa., 461.3 (ESTDS)-12:30 to

1:30 PM; 4:30 to 5:30; 6:30 to 11.
WDAF, Kansas City, Kansas, 365.6 (CST) -3:30

to 7 PM; 8 to 10; 11:45 to I AM.
WEAF, New York City, 492 (ESTDS)-6:45 AM

to 7:45 11 to 12; 4 PM to 5; 6 to 12.
WKAR, Cleveland, 0., 390 (EST) -11:30 AM to

12:10 PM; 3:30 to 4:10; 8 to 11.
C)WEA. Ohio State University, 293.9 (EST) -8

PM to IP.
WEEI, Boston, Mass., 476 (ESTDS)-6:45 AM to

7:45; 2 PM to 3:15; 5:39 to 10.
WEMC, Berrien Springs, Mich.. 286 (CST) -J PM

to 11.

WFAA, Dallas, Texas, 475.9 (CST) -10:30 AM to
11:30; 12:30 PM to 1; 2:30 to 6; 6:45 to 7; 8:30
to 9:30.

WPM, New York City, 212.6 (ESTDS)-2 PM
to 6.

WGBS, New York City, 316 (ESTDS)-10 AM
to 11; 1:30 PM to 4; 6 to 11.

WGCP, New York City, 252 (ESTDS)-2:30 PM
to 515; 8 to 11.

WOES, Chicago, Ill., 250 (CSTDS)-5 PM to 7;
10:30 to 1 AM.

WGN, Chicago, Ill., 370 (CST) -9:31 AM to 3:30
PM; 3:30 to 11:30.

WOE, Buffalo, N. Y., 319 (ESTDS)-12 M to 12:45
PM; 7:30 to 11.

WGY Schenectady, N. Y., 379.5 (EST) -1 PM to
2; 5:30 to 10:30.

WHAD, Milwaukee, Wis., 775 (CST) -11 AM to
12:15 PM; 4 to 5; 6 to 7:30; 8:30 to 10.

WHAS, Louisville, Ky., 399.8 (CST) -4 PM to 5;
7:30 to 9.

WEIN, New York City, 360 (ESTDS)-12:30 PM
to 1; 2:15 to 5; 7 to 11; 12 to 12:30 AM.

WHO, Des Moines. Iowa, 526 (CST) -7 PM to 9;
11 to 12; 12:30 to 1:30; 4:30 to 5:30; 6:30 to 9:30.

WHT, Chicago, 111., 400 (CSTDS)-11 AM to 2PM; 7 to 8:30; 8:45 to 10:05; 10:30 to 1 AM.
WIP, Philadelphia, Pa., 508.2 (ESTDS)-7 AM to

II; 1 PM to 2; 3 to 4:50; 6 to 7.
WJY, New York City, 405 (ESTDS)-7:30 PM

to 11:30.
WJZ, New York City, 455 (FSTDS)-10 AM to

11; 1 PM to 2; 4 to 6; 7 to 10:30.
WLTT, Philadelphia, Pa., 395 (EST) -12:02 PM

to 12:30; 2 to 3; 4:38 to 6; 7:30 to 1 AM.
VVLW, Cincinnati, 0., 422.3 (EST) -10:45 AM to

12:15; 1:30 PM to 2:30.
WMCA, New York City, 341 (ESTDS)-11 AM to

12 If 6:30 PM to 12.
WNYe, New York City, 526 (ESTDS)-3:45 PMto 4:45; 6:20 to 11.

WOAW, Omaha, Neb., 525 (CST) -12:30 PM to 1;
Ijj 5:45 to 7:10; 9 to 11.

WOC, Davenport, Iowa. 484 (CST) -12:57 PM to
3; 3 to 3:30; 5:43 to 12.

WOR, Newark, N. J., 405 (ESTDS)-6:45 AM
so 7:45; 2:30 PM to 4; 6:15 to 7.

WPAI, Fargo, N. D., 263 (CST) -7:30 PM to 9.
WPO, Atlantic City, N. J., 299.8 (FSTDS)-7 PM

11:30; 18 to 12.

WO/. Chile" Dl., 448 ((ST) -11 AM to 12 M;3 PM to 41 7 to S; 10 to 9 AM.
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OTTO F :ECK wHO "-a SEVERAL
ORGAN RECITALS " WEEK FROM WRC

WRC, Washington, D. C., 469 (EST) -4:30 PM to
5; 6:45 to 11

WREO, Lansing, Michigan, 285.5 (EST) -10 PMto ii.
WRNY, New York City. 256.5 (ESTDS)-11:59 to

2 PM; 7:59 to 9:45.
WS/3. Atlanta, Ga., 428.3 (CST) -12 M to 1 PM;

2:30 to 3:30; 5 to 6; 8 to 9; 10:45 to 12.
WSBF, St. Louis, Mo.. 273 (CST) -12 /1 to 1 PM;

3 to 4; 7:30 to 10; 12 PM to 1 AM.

%VW). Detroit, Mich. 352.7 (EST) -6 AM to 1:311,
9:30 to 10:30; 11:55 to I:30; J to 4; 6 to 7.
8 to 10.

KI)KA, Pittshurgh, Pa., 103 (EST) 6 AM to 7;
9:45 to 11:201'M; 1:30 to 3:4Di 3.30 to 11.

KPAF., State College of Wash., 3466 41'51')--7:30
PM to 9.

KFI/Y. Brookings, S. D., 373 (MST) -11 I'M to 9
LDKV!, S Angeles, Cal.. 447 (PST) -5 I'M to 10

KVKX, Hawing*, Neb., 114.3 (CST) -I2:30 I'M to
1:30; 9:30 to 12.

KVNF, Shenandoah, I wa, 366 (CST) -12 IS PM
to 1:19; 3 to 4; 6 SO to 10.

KFOA, Seattle, Wash., 415 (PST) -11:30 I'M to
I:30; 4 to 5:15; 6 to II.

KGO Oakland, Cal., 361.2 (PST) -11:10 AM to
PM'; 1:30 to 3 4 to 7.

KGW, Pi.rtland, bregon, 491.5 (PST) -11:30 Ali to
1:30 S to II.

KILL Los Angeles, Cal., 41113 (PST) -7 AM to
7,15; II N to 3:30 P111 5:30 to 11'36

KJR, Seattle, Wash., 464.4 (PST) 10 Al
11:30 AM; 1 PM to 6:30; 8.30 to II.

KNX, Hollywood. Cal., .80 (PSI) 11.30 AM to
12:30 PM; 1 to 2; 4 to Si 6:20 to 11.

K013, Suite College dNew Meeks,. 346 (MS 1)-
11:33 AM to 12:30 P1I; 7:30 to 8:10; 9:55 5. 10I0

KOIL, Council Blois, Iowa, NI (CST) -7,311 PM
to 8:45; II to 12 M.

KPO, San Francisco, Cal. 470 (PST) -7110 AM to
II, 10:30 to 12 MI; 1 PI to 3; 4 30 le II.

KSD, St. Louis, Mn., S45.1 ICST)-4 P111 to 5.

KTHS, Hot Springs, Ark., 374.1 ((...ST)- 17.10 I'M
to I; 8:37 to 10.

KYW, Chicago, Il).. 836 (CSTT1S1-41.36 AM to
7:30; 10:55 to 1 PM; 2:25 to 3.30; 6 IC to 7::0,
9 to 1.30 AM.

CNRA, Moncton, Canada, 313 (EST) -11:301 PM to
10:30

CLARE, Edmonton Canada, 5169 (MST) -1.3S PM
to 10:30.

CNRS, Saekstoor, Canada, 400 (M9T1-1 10 Pll
ft, 3.

CNRT, Toronto, Canada, 357 (EST) -43.16 PM to

SATURDAY, AUGUST 8
WARM, Newark, N. J., 26) 111,31.)-7 PM to 11

WAIIG, Richmond Hal, N. Y., 316 (18TD6)-12
to 2 AM.

WA1.10. Minneapolis, Mien., 343.8 (CST) -12
to 1 PM; 10 to 12

WBBM, Chicago, III., 276 (CST) -41 PM to 1 AM
WBBR, New York City, 233.6 (ZSTD61-11 PM

to 9.
3A'BOQ. Richmond Hilt N. Y., 136 1127TDIS)-3:30

PM to 6:30.
WBZ, Springfield, Man., 113.1 (vrroe)-11 AM

to 12:30 PM; 7 to 9.
WCAE, Pittsburgh, Pa., 461.3 (ESTD8)-10:45 AM

to 12.11; 3 PM to 4; 6:30 to 7:10.
WCBD, Zion, Ill., 344.6 ((ST) -6 PM to ID
WCCO, St. Paul and lillieneap-Ala. Mina, 416.4

(CST) -9:30 AM to 12:30 PM; 7:30 to 5; 6' to 10
WEAF, New York City 492 (LITD8)-45:43 AM

to 7:45, 4 PM to 5; 6 to 12.
WEEI, Balton, Mass., 476 (ESTD6)-41:43 AM to

7 AM.
WEAR, Cleveland, O., 390 (EST) -11:30 AM to

12:10 PM; 3:30 to 4:10; 7 to &
WEMC, Berrien Springs, Mich., 146 (CST) -11 AM

to 12:30 PM; 8:13 to II.
WFAA, Dallas, Texas, 475.9 (CS71-17:16 PM to

1; 6 to 7; 8:30 to 9:30; 11 to 13:30 AM.
WFBH. New York City, D16 (1,8TD5)-3 PM

to 7:30; 11:30 to 12:30 AM.
WGBS, New York City, 316 (ESTDS)-10 AM toII; 1:30 PM to 3; 6 to 12.
WGCP, New York City, 132 (ESTDS)-.1 30 I'M

to 5:15.
WON, Chicago, III, 370 (CST) -51:3I AM to 2:30

PM; 3 to 5:57; 6 to 11:30.
WGR, Buffalo, N. 1(.. 319 (ESTDS)-41:46 to 10:15

PM, U. S. Army Band.
WGY. Schenectady, N. Y., 379.5 (L9T)-7:30 PM

to 10.
WHAD, Milwaukee. Wis.. DS (CST) -11 AM to

12:30 PM; 4 to 5; 6 to 7:30.
WHAS, Louisville, Ky., 399.1 (CST) -4 PM to 5;

7:30 to 9.
WHN New York City, 360 (ESTD6)-41:15 FM

to S; 7:30 to 10.

WHO, Dee Moines, Iowa, 526 (CST) -11 AM to
12:30 PM; 4 to 5:30; 7:30 to 8:30.

WHT, Chicago, III., 400 (CSTDS)-11 AM to IPM; 7 to 8:30; 10:30 to I AM.
%VIP, Philadelphia, Pa., 508.2 (ESTDS)-7 AM to.

8: 10:20 to 11; 1 PM to 4; 3 to 4; 6 to 11:30.
WJY, New York City, 405 (ESTDS)-2:30 PM to

5: 8 to 10:30.
WJZ, New York City. 455 (ESTDS)-9 AM t.

12:30 PM; 2:30 to 4; 7 to 10.
WKRC, Cincinnati, 0., 326 (EST) -10 to 12 M
WLWC, Cincinnati, 0.. 422.3 (EST) -9:30 AM Is

12:30 PM; 7:30 to 10.
WMAK, Lockport, N. Y., 265.5 (EST) -10:25 AM

to 12:30 PM.
WMCA, New York City, 341 (ESTDS)-3 to 5 PM;
6:30 to 2.
WNYC, New York City. 526 (ESTDS)-1 to 3 PM;
7 to 11.
WOAW, Omaha, Neb., 526 (CST) -10 AM to I;
2:15 to 4; 9 to 11.
WOC, Davenport, Iowa, QA (CST) -12:57 PM to

2, 5:45 to 7:10; 9 to 12.
WOO, Philadelphia, Pa., 50132 (ESTDS)-11 AIM

to 1 PM; 4:40 to 5; 10:53 to 11:02.
WOR, Newark. N. J., 405 (ESTDS)-6:45 AM to

7:45; 2:30 PM to 4; 6:15 to 7:30; t to 11.
WQJ, Chicago. nl., 441 (CST) -11 AM to 12 Id:

3 PM to 4; 7 to 8; 10 to 3 AM.
WPG. Atlantic City, N. J., 59.8 (CST) -7 PSI

to 12.
(Continued on next Pare)
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Features of the Week
I- FRIDAY, AUGUST 7

ielVJ, Detroit, Mich., 352.7 (EST) -8 PM to 9 PM,
Goldman's Band concert from N. Y.

WEAF, New York City, 492 (ESTDS)-9:15 to
10:15, Goldman Band

WHT, Chicago Ill., 238 (CSiDS)-8:45 to 10:15
PM, Elmer Kaiser's Review Park Ballroom
orch.

WGBS, New York Clay, 315.6 (ESTDS)-7 PM to
7:10, Herman Bernard, "Your Radio Problem."

WIP, Philadelphia Pa., 508.2 (ESTDS)-3 PM to 4.
'Song of the Surf," -surf sounds of Atlantic
Ocean, picked up by special microphone, under-
neath the breakers of Steel Pier at Atlantic
City, N. J.

WOO, Philadelphia, Pa., 508.2 (ESTDS)-7:30 PM
to 8:30, dinner music by the Hotel Adelphia
.Roof Garden orch.

SATURDAY, AUGUST 8
WRAF, New York City, 492 (ESTDS)-11 PM to

12 Phi. Vincent Lopez orch.
KGW, Portland, Ore., 491.5 (PST) -10 PM to 12

PM. dance music from Portland Hotel by Jackie
Souders orch.

W1P, Philadelphia., Pa., 508.2 (ESTDS)-3 PM to 4.
"Song of the Surf," -surf sounds of Atlantic
Ocean, picked up by special microphone, under-
neath the breakers of Steel Pier at Admit'
City, N. I.

SUNDAY, AUGUST 9
WEAF, New York City, 492 (ESTDS)-9:15 PM to

10:15, Goldman Band Concert.
WBBM, Chicago, Ill., 226 (CST) -12 PM to

2 AM -Sunday, Midnight Nut Club Feature,
Sanovar Orch.

MONDAY, AUGUST 10
WWJ, Detroit, Mich., 352. (EST) -8 PM to 9.

Goldman Band Concert from N. Y.
WEAF, New York City, 492 (ESTDS)-9:15 PM

to 10:15, Goldman Band concert; 11 to 12, Jack
Alben and his Hotel Bossert orchestra.

WIP, Philadelphia, Pa., 508.2 (ESTDS)-3 PM to 4.
"Song of the Surf," -surf sounas of Atlantic
Oceaz, picked up by special microphone, under -

neath the breakers of Steel Pier at Atlantic
City, N. J.

WOO, Philadelphia, Pa., 508.2 (ESTDS)-7:30 PM
to 8:30, dinner music by the Hotel Adelphia
Roof Garden orch.

TUESDAY, AUGUST 11
WIP, Philaaelphia, Pa., 508.2 (ESTDS)-3 PM to 4.

"Song of the Surf," -surf sounds of Atlantic
Ocean, picked up by special microphone, under-
neath the breakers of Steel Pier at Atlantic
City. N. J.

WEAF, New York City, 492 (ESTDS)-9 PM to
10. "Everday Hour,'; 11 to 12 PM Vincent Lopez
Hotel Pennsylvania orchestra.

WOO, Philadelphia, Pa., 508.2 (ESTDS)-7:30 PM
to 8:30, dinner music by the Hotel Adelphia
Rao( Garden orch.

WEEI, Boston, Mass., 476 (ESTDS)-10 PM to
11 -From New York, WEAF Grand Opera Com-
pany.

WEDNESDAY, AUGUST 12
WHO, Des Moines, Ia., 526 (CST) -10 to 11:30

PM -The BarretPhilbreck Orch.
W1P, Philadelphia Pa., 508.2 (ESTDS)-3 PM to 4.

"Song of the Surf," -surf sounds of Atlantic
Ocean, picked up by special microphone, under-
neath the breakers of Steel Pier at Atlantic
City. N. J.

WEEL Boston, Mass., 476 (ESTDS)-8:30 PM to 9
-"Earl Nelson and His Uke," courtesy Radio
Equipment Company.

THURSDAY, AUGUST 13
WEAF, New York City, 492 (ESTDS)-11 PM to

12 PM. Vincent Lopez Hotel Pennsylvania arch.
WGR, Buffalo, N. Y., 319 (ESTDS)-8 to 11 PM -

Joint broadcasting with WEAF, N. Y. City,
Atwater Kent Radio Artists, and Goodrich
Silvertown Chord Orch.

WIP, Philadelphia Pa., 508.2 (ESTDS)-3 PM to 4.
"Song of the Surf," -surf sounds of Atlantic
Ocean, picked up by special microphone, under-
neath the breaker, of Steel Pier at Atlantic
City, N. J.

WOO, Philadelphia, Pa., 508.2 (ESTDS)-7:30 PM
to 8:30, dinner music by the Hotel Adelphia
Roof Garden arch.

WRC, Washington, 13. C., 469 (EST) -4:30 to 5:30
PM; 6:49 to 12.

WREO, Lansing, Michigan, 285.5 (EST) -10 PM
to 12.

WRNY, New York City, 258.5 (ESTD6)-11:59 to
2 PM; 7:59 to 9:30; 12 II to 1 AM.

WSB, Atlanta, Ga., 428.3 (CST) -12 M to 1 PM;
3 to 4, 5 to 6; 10:45 to 12,

DWWJ, troit, Mich., 3517 (EST) -8 AM to 8:30;
9:30 to 10; 11:55 to 1:30 PM; 3 to 4.

KDKA, Pittsburgh, Pa., 309 (EST) -10 AM to
12:30 PM; 1:30 to 6:30; 8:45 to 10.

KFI, Los Angeles, Cal., 467 (P51)-5 PM to 11.
KFKX, Hastings, Neb., 288.3 (CST) -15:30 PM to

1:30; 9:30 to 12:30.
KFNF, Shenandoah, Iowa, 265 (CST) -12:15 PM

to 1:15; 3 to 4 6:30 to 10:30.
KFOA, Seattle, Wash., 455 (PST) -Silent.
KGO, Oakland, Cal., 31.3 (PST) -11 AM to 12:30

PM; 3:30 to 5:45; 7:30 to 9.
KGW, Portland, Oregon, 4913 (PST) -11:30 AM

to 1:30 PM; 6 to 7; 10 to 11.
KUL Los Angeles, Cal., 405.2 (ESTD5)-7 AM to

7:30; 10 to 1:30 PM; 2:30 to 3:30; 5:30 to 2 AM.
KJR, Seattle, Wash., 484.4 (PST) -1 PM to 2:45;

6 to 6:30; 8:30 to 10.
KNX, Hollywood, Cal., 337 (PST) -1 PM to 2;

6:30 to 2 AM.
KOA, Denver, Colo., 322.4 (MS'T)-11:30 AM to

1 PM, 7 to 10.
KOIL, Council Bluffs, Iowa, 278 (CST) -7:30 PM

to 9.
KPO, San Francisco, Cal., 429 (PST) -8 AM to

M12 ; 2 PM to 3; 6 to 10.
KSD, St. Louis, Mo., 545.1 (CST) -7 PM to 8:30.
ETHS, Hot Springs, Ark., 374.8 (CST) -12:30 PM

to 1; 8:30 to 10:30.
KYW, Chicago, 536 (CSTDS)-11 AM to 12:30

PM; 4 to 5; 7 to A.
CKAC, Montreal, Canada, 411 (EST) -4:30 Pld

to 5:30.
CNRO, Ottawa, Ontario, Canada, 435 (EST) -7:30

PM to 10.
PWX, Havana, Cuba, 400 (EST) -8:30 PM to 11:30.

SUNDAY, AUGUST 9
WBBM, Chicago, Ill., 226 (CST) -4 PM to 6; E

to 10.
WBBR, New York City, 272.6 (ESTDS)-10 AM

to 12 Id; 9 PM to 11.
WCCO, St. Paul and Minneapolis, Minn., 416.4

(CST) -11 AM to 12:30 PM; 4:10 to 5:10; 7:3
to 10.

WDAF, Kansas City, Kansas, 365.6 (CST) -4 PM
to 5:30.

WEAF, New York City, 492 (ESTDS)-3 PM II
5; 7:20 to 10:15.

WEAR, Cleveland, 0., 390 (EST) -3:30 PM to 5;
7 to 8; 9 to 10.

WFBH, New York City, 272.6 (ESTDB)-5 PH
to 7.

WGBS, New York City, 316 (ESTDS)-3:30 PN
to 4:30: 9:30 to 10-30.

WGCP, New York City, 252 (ESTDS)-8 PM to II.
WGN, Chicago. III.. 370 (CST) -11 AM to 12:'

PM; 2:30 to 5; 9 to 10.

WGR, Buffalo, N., Y., 379.5 (EST) -11:30 Al
7:15 to 8.

WGY, Schenectady, N. Y. 379.5 (EST) -9:30 Al
to 12:30 PM; 2:35 to 3:45; 6:30 to 10:30.

WHAD, Milwaukee, Wis., 275 (CST) -3:15 PM t
4:15.

WHN, New York City, 360 (F.STDS-1 PM to
1:30; 3 to 6; 10 to 12.

WHT, Chicago, Ill., 238 (CSTD6)-11:311 AM to
1:15 PM; 5 to 9.

WIP, Philadelphia, Pa., 508.2 (BSTDS)-10:45 AM
to 12:30 PM; 4:15 to 5:30.

WKRC, Cincinnati, 0., 326 (EST) -6:45 PM to 11.
WMCA, New York City, 341 (ESTDS)-11 AM to

12:15 PM; 7 to 7:30.
WNYC, New York City, 531 (ESTDS)-9 PM

to II.
WOCL, Jamestown, N. Y., 275.1 (BST) -9 PM

to 11.
WOO, Philadelphia, Pa., 500.3 (ESTD6)-10:45 AM

to 12:30 PM; 2:30 to 4.
WPG, Atlantic City, N. J., 229.8 (CSTDS)-3:15

PM to 5; 9 to 11.
WIIJ, Chicago, Ill., 448 (CST) -10:30 AM to 12:30

PM; 3 PM to 4; 8 to 10.
WREO, Lansing, Michigan, 285.5 (EST) -10 AM

to 11.
WRNY, New York City, 298.5 (ESTI3E)-3 PM

to 5; 7:99 to 10.
WSBF, St. Louis, Mo., 273 (CST) 9 to 11 PM.
WWJ, Detroit, Mich., 352.7 (EST) -11 AM to 12:30

PM, 2 to 4; 6:20 to 9.
KDKA, Pittsburgh, Pa., 309 (EST) -9:45 AM tt

10:30; 11:55 to 12 M; 2:30 PM to 5:30; 7 to 11.
KFNF, Shenandoah, Iowa, 266 (CST) -10:45 Ak

to 12:30 PM; 2:30 to 4:30; 6:30 to 10.
KOA, Denver, Col., 322.4 (MST) -10:55 AM to 1

M; 4 PM to 5:30; 7:45 to 10.
KOIL, Council Bluffs, Iowa, 278 (CST) -11 AM tt

12:30 PM; 7:30 to 9.
KGW, Portland, Oregon, 491.5 (PST) -10:30 AN

to 12:30 PM; 6 to 9.
KM. Los Angeles, Cal., 405.2 (ESTDS)-10 AM

to 1210 PM; 6 to 9.
KJR, Seattle, Wash., 384.4 (PST) -11 AM to 12:30

PM; 3 to 4:30; 7:15 to 9.
KTHS. Hot Springs. Ark., 374.8 (CST) -11 AM to

12:30 Pa; 2:30 to 3:40; 8:40 to 11.

MONDAY, AUGUST 10
WAAM, Newark, N. J., 263 (ESTDS)-11 AM to

12 M; 7 PM to 11.
WAHG, Richmond Hill, N. Y., 316 (ESTEIS)-12 M

to 1:05 PM; 8 to 2 AM.
WAMB, Minneapolis, Minn., 243.8 (CST) -10 PM

to 12.
WBBM, Chicago, Ill., ES (CST) -6 PM to 7.
WBBR, New York City, 272.6 (ESTHS)-8 PM

to 9.
WRZ Springfield, Mass., 333.1 (ESTDS)-6 P"

11:30.
WCAE. Pittsburgh, Pa., 461.3 (ESTDS)-I2:30 PM

to 1:30; 4:30 to 5:30; 6:30 to 12.
WCBD, Zion, III.. 344.6 (CST) -8 PM to 10.
WCCO, St. Paul and Minneapolis, Minn., 416

(CST) -9:30 AM to 12 M; 1:30 PM to 6:15,
to 10.

WDAF, Kansas City, Kansas, 365.6 (CST) -3:30
PM to 7; 8 to 10; 11:45 to 1 AM.

WEAF, New York City, 492 (ESTDS)-6:45 AM
to 7:45; 4 PM to 5; 6 to 11:30.

WEAR, Cleveland, 0., soo (EST)711:30 AM to
12:10 PM; 3:30 to 4:10; 7 to 8.

WEEL Boston, Mass., 476 (ESTDS)-6:45 AM to
8, 3 PM to 4; 5:30 to 10.

WEMC, Berrien Springs, Mich., 286 (CST) -8:15
PM to 11.

WFAA, Dallas, Texas, 475.9 (EST) -10:30 AM to
11:30; 12:30 PM to 1; 2:30 to 6; 6:45 to 7; 8:30
to 9:30.

WFBH, New York City, 272.6 (ESTDS)-2 PM
to 6:30.

WGBS, New York City, 316 (ESTDS)-10 AM to
11; 1:30 to 3:10; 6 to 7:30.

WGES, Chicago, Ill., 250 (CSTDS)-5 PM to 8.
WGCP, New York City, 252 (ESTDS)-2:30 PM

to 5:18; 8 to 10:45.
WGN, Chicago, III., 370 (CST) -9:31 AM to 3:30

PM; 3:30 to 5:57.
WGR, Buffalo, N. Y., 319 (ESTDS)-12 M to 12:30

PM; 2:30 to 4:30; 7:30 to 11.
WGY, Schenectady, N. Y., 379.5 (EST) -1 PM to

2; 5:30 to 8:30.
WHAD, Milwaukee, Wis., 275 (CST) -11 AM to

12:15 PM; 4 to 5; 6 to 7:30; 8 to 10.
WHAS, Lrmisville, Ky., 399.8 (CST) -4 PM to 5;

7:30 to 9.
WHN, New York City, 360 (ESTDS)-2:15 PM

to 5; 6:30 to 12.
WHO, Des Moines, Iowa, 526 (CST) -12:15 PM to

1:30; 7:30 to 9; 11:15 to 12.
WHT, Chicago, 19., 400 (CSTDS)-11 AM to 2

PM; 7 to 8:30; 10:30 to 1 AM.
WIP, Philadelphia, Pa., 508.2 (ESTDS)-7 AM to

13; 1 PM to 2; 3 to 8.
WIZ, New York City, 455 (ESTDS)-10 AM to 11;

1 PM to 2; 4 to 5:30 6 to 6:30; 7 to 11.
WKRC, Cincinnati, 0., 326 (EST) -8 PM to 10.
WLIT, Philadelphia, Pa., 395 (EST) -12:02 PM

to 1 2 to 3; 4:30 to 6; 7:30 to 11:30.
WLW', Cincinnati, 0., 422.3 (EST) -10:45 AM to

12:15 PM; 1:30 to 2:30; 3 to 5; 6 to 10.
WMAK, Lockport, N. Y., 265.5 (EST) -8 PM to 12.
WMCA, New York City, 341 (ESTDS)-11 AM to

12 111; 6:30 PM to 12.
WNYC, New York City, 526 (ESTDS)-3:15 PM

to 4:15; 6:20 to 11.
WOAW, Omaha, Neb., 526 (CST) -12:30 PM to

1:30; 5:45 to 10:30.
WOC, Davenport, Iowa, 484 (CST) -12:57 PM to

2; 3 to 3:30; 5:45 to 6.
WOO, Philadelphia, Pa., 508.2 (ESTDS)-11 AM

to 1 PM; 4:40 to 6; 7:30 to 11.
WOR, Newark, N. J., 405 (ESTDS)-6:45 AM to

7:45; 2:30 to 4; 6:15 to 11:30.
WPAK, Fargo, N. D., 283 (CST) -7:30 PM to 9.
WPG, Atlantic City, N. J., 299.8 (ESTDS)-7 PM

to 11.
WOJ, Chicago, 111., 488 (CST) -11 AM to 12 M;

3 PM to 4.
WRC, Washington, D. C., 469 (EST) -1 PM to 2;

4 to 6.
WREO, Lansing, Michigan, 285.5 (EST) -10 PM

to 11.
WRNY, New York City, 258.5 (ESTDS)-11:59 AM

to 2 PM; 7:30 to 11.
IVSB, Atlanta, Ga., 428.3 (CST) -12 M to 1 PM;

2:30 to 3:30; 5 to 6; 8 to 9; 10:45 to 12.
WSBF, St. Louis, Mo., 273 (CST) -12 M to 1

PM 3 to 4; 7:10 to 10:30; 12 to 1 AM.
WV, Detroit, Mich., 352.7 (EST) -8 AM to 8:30;

9: to 10:30; 11:55 to 1:30 PM; 3 to
A

4, 6 to 10.
KDKA, Pittsburgh, Pa., 309 (EST) -6M to 7;

9:45 to 12:15 PM; 2:30 to 3:20; 5:30 to 10.
KFAE, State College of Wash., 348.6 (PST) -7:30

P. M. to 9.
KFI, Los Angeles, Cal. 467 (PST) -5 PM to 11.
KFKX, Hastings, Net., 288.3 (CST) -12:30 PM

to 1:30; 5:15 to 6:15; 9:30 to 12:30.
KFNF, Shenandoah, Iowa, 266 (CST) -12:15 PM

to 1:15; 3 to 4; 6:30 to 10.
KFOA, Seattle, Wash., 455 (PST) -12:45 PM to

1:30; 4 to 5:15; 6 to 10.
EGO, Oakland, Cal., 361.2 (PST) -9 AM to 10:30;

11:30 AM to 1 PM; 1:30 to 6; 6:45 to 7; 8 to 1
AM.

KGW, Portland, Oregon, 491.5 (PST) -11:30 AM
to 1:30; 5 to 8.

KHJ, Los Angeles, Cal., 405.2 (PST) -7 AM to
7:15; 12 M to 1:30 PM; 5:30 to 10.

KJR, Seattle. Wash., 384.4 (PST) -1 PM to 2:45;
6 to 6:30; 7 to 11.

KNX, Hollywood, Cal., 337 (PST) -12 M to 1 PM;
4 to 5; 6:30 to 12.

ROB. State College of New Mexico, 348.6 (MST)
-11:55 AM to 12:30 PM; 7:30 to 8:30; 9:55 to
10.10.

KOIL, Council Bluffs, Iowa, 278 (CST1-7:30 PM
to 10.

KPO, San Francisco, Cal., 429 (PST) -10:30 AM
to 12 M; 1 PM to 2; 2:30 to 3:30; 4:30 to 10.

KSD, St. Louis, Mo., 545.1 (CST) -7:30 PM to 10.
KTHS, Hot Springs, Ark., 374.8 (CST) -12:30 PM

to 1; 8:30 to 10.
KYW, Chicago, III., 536 (CSTDS)-6:30 AM to

7:30; 10:55 to 1 PM; 2:15 to 3:30; 6:02 to 7.

TUESDAY, AUGUST 11
WAAM, Newark, N. J., 263 (ESTDS)-11 AM to

12 13(, 7 PM to 11.
WAHG, Richmond Hill, N. Y., 316 (ESTDS)-12

PM to 1:05 AM.
WAMB, Minneapolis, Minn.. 2438 (CST) -I2 M

to 1 PM; 10 to 12.
WBBM, Chicago, Ill., 226 (CST) -8 PM to 12.
WBOO., Richmond Hill, N. Y., 236 (ESTDS)-3:30

P11 to 6:10.
WBZ, Springfield, Mass., 333.1 (ESTDS)-6 PM

to 11.
WCAE. Pittsburgh. Pa.. 461.3 (ESTDS)-12:30

P5I to 1.30; 4:10 to 5:30; 6.10 to 11.
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WC00, St. Paul and Minneapolis, Minn, 410.
(CST) -9:30 AM to 12 M; 1:30 PM to 4; 540
to 10.

WDAF, Kansas City. Kansas, 365.6 (CW1)-3:30
PM to 7; 11:45 to I AM.

WEAF, New York City, 442 (ESTDS)-6:45 AM.
to 7:45; 11 to 12 hi; 4 PM to 6; 6 to 12.

WEAR, aevoland, 0., 390 (LST)-11:30 AM to
12:10 PM; 7 to 10; 10 to 11.

WKEI, Boston, Masa. 476 (LSTDS)-15:45 AM so
l; 1 PM to 2; 6:30 to 10.

WFAA, Dallas, Texas, 457.9 (arr)-10:30 AM to
11:30; 12:30 PM to 1; 2:30 to 6; 6:45 to 7; 8:30
to 9:30; 11 to IS.

WFBH. New York City. 702.6 (ESTDS)-3 PM
to 6:30; 11:30 to 12:30 AM.

WGBS, New York City. 316 (E-STDS)-10 AM to
1:30 PM to 3; 6 to 11:30.

WGCP, Nest York City, 252 (ESTDS1-2:30 PM
to 5:15.

Chictigo. 111., /50 (Q9TD2)-5 PM to 8;
10:30 to 1 AM.

WGN, Ckioago, 111, 370 (CST) -9:31 AM to 3:38
P.M; 5:30 to 11:30.

WGR, Buffalo N. Y., 319 (ESTDS1-11 AM to
13:45 PM; 7.30 to 11.

WGY. Schenectady. N. Y., 379.1 (10,1)-11 PM
to 2:30; 5:30 to 7:30; 9:15 to 11:30.

WHAD, Milwaukee, Wis.. 7:5 (Cs -n- 11 AM to
12:15 PM; 4 to 5. 6 to ':30.

WHAS. Louisville, k7., 3996 (CST) -4 PM to /I;
7:30 to 9.

WHN, New York Qty. 360 (ESTDS)-12,30 PM
to 1; 2:15 to 3:15; 4 to 5:30; 7:30 to 10:45; 11:10
to 12:30 AM.

WHO, Des Moines, Iowa, 526 (CST) -12:15 PM to
1:30; 7:30 to 9; 11 to 12.

WHT, Chicago. Ill., /CO (CSTDS)-11 AM to 3
PM; 7 to 8:30; 10:30 to 1 AM.

WI?, Philadelphia. Pa.. 308.2 (ESTDS)-7 AM to
8, 1 PM to 2; 3 to 4:30; 6 to II.

WJY, New York City, 405 (ESTDS)-7:30 PM to
1:311.

WJZ, New York City. 45.5 (ESTDS)-10 AM to
11; 1 PM to 2; 4 to 6; 7 to 11.

WKRC, Cincinnati, 0., 336 (EST) -6 PM to 12.
WLIT, Philadelphia, Pa., 395 (EST) -1I AM to

12:30 PM; 2 to 3; 4:30 to 7
WLW, Cincinnati. O., 4X13 (EST) -10:45 AM to

1 PM; 1:30 to 2:30; 3 to 5; 6 to II.
WMCA, New York City, 341 (ESTDS)-11 AM to

12 Ml 6:30 PM to 12.
WNYC, New York Gty, 526 (ESTDS)-3:45 PM

to 5; 6:50 to 11.
WOAW, Omaha. Neb., 526 (CST) -12:30 PM to

1.30; 5:45 to 11.
WOC, Davenport. Iowa. 484 (CST) -12:57 PM to

2; 3 to 3:38; 5:45 to 10.
WOO. Philadelphia, Pa., 505.2 (ESTDS)-I1 AM

to 1 PM; 4:40 to 5; 10:55 to 11:02.
WOR, Newark, N. J., 405 (ESTDS)-6:45 AM to

7:45; 2:30 PM to 4; 6:15 to 7:30.
WPG, Atlantic City, N. J., 299.8 (ESTDS)-7 PM

to 11.
WQJ, Chicago, III., 448 (CST) -11 AM to 12 51;

3 PM to 4; 7 to 8; 10 to 2 AM.
WRC, Washington, D. Co 469 (EST) -4:30 PM to

5:30; 6:45 to 11.
WREO, Lansing, Michigan, 285.5 ('EST) -8:15 PM

to 11.
WRNY, New York City, 258:5 (ESTDS)-11:59

AM to 2 PM; 4:30 to 5; 8 to 11.
WSB, Atlanta, Ga. 428,3 (CST) -12 M to 1 PM;

2:30 to 3:30; 5 to 6; 8 to 9; 10:45 to 12.
WSBF, St. Louis, Mo., D3 (CST) -12 M to 1 PM;

3 to 4; 8 to 10; 11:30 to 1 AM.
WWJ, Detroit, Mich., 352.7 (EST) -8 AM to 8:311;

9:30 to 10:30; 11:55 to 1:30 PM; 3 to 4; 6 to 10
KDKA, Pittsburgh, Pa., 309 (EST) -9:45 PM to

12 M; 1:30 PM to 3:3); 5:30 to 10:45.
KFI, Los Angeles, Cal., 467 (PST) -5 PM to 11.
KFKX, Hastings, Neb., 288.3 (CST) -12:30 PM

to 1:30; 5:15 to 6:15; 9:30 to 12:30.
KFMQ, Fayettville, Ark., 299.8 (CST) -9 PM to

10.
KFOA, Seattle, Wash.. 455 (PST) -U:30 PM to

1:30; 4 to 5:15; 6 to 11.
KGO Oakland, Cal., 361.2 (PST) -11:30 AM to 1

PM; 1:30 to 3; 4 to 6:45; 8 to 1 AM.
KGW, Portland, Oregon, 491.5 (PS1)-11:10 AM

to 1:30 PM; 5 to 11.
KHJ, Los Angeles, Cal., 405.2 (PST) -7 AM to

7:15; 12 M to 3:28 PM; 5:30 to 11.
KTR, Seattle. Wash., 3844 (PST) -9 AM to 6:30

P11; 8:30 to 1 AM.
KNX, Hollywood, Cal., 337 (PST) -9 AM to 10;

1 PM to 2; 4 to 5; 6:30 to 12.
KOIL, Council Bluffs, Iowa, 278 (CST) -7:30 PM

to 9; 11 to 12 M.
KPO, San Francisco, Cal., 429 (PST) -7 AM to

7:45; 10 to 12 M; 1 PM to 2; 3:30 to 11
KSD, St. Louis, Mo., 541.1 (CST) -6 PM .to 7.
KTHS, Hot Springs, Ark., 374.8 (CST) -13:30 PM

to 1; 8:30 to 10:30.
KYW, Chicago, III., 536 (CSTDS)-6:30 AM to7:30; 10:30 to 1 PM; 2:15 to 4; 6:02 to 11:30.
CNRA, Moncton, New Brunswick, Canada,. 313(EST) -9:30 PM to 11.
CNRR, Regina, Saskatachewan, Canada -8 PMto 11.

WEDNESDAY, AUGUST 12
WAAM, Newark, N. J., 263 (ESTDS)-11 AM to12 5,1, 7 PM to 11.
WAHG, Richmond Hill, N. Y., 316 (ESTDS)-12

111 to 1:05 PM; 8 to 12.
WAMB, Minneapolis, Minn., 243.8 (CST) -12 Id to

1 PM; 10 to 12.
WBBM, Chicago, Ill., 226 (CST) --8 PM to 10.WBZ, Springfield, Mass., 333.1 (F-STDS)-6 PMto 11.
WCAE, Pittsburgh, Pa, 461.3 (NSTDS)-12:30

PM to 1:30; 4:30 to 5:30; 6:30 to 11.
WCCO, St. Paul and Minneapolis, Milan., 416 4(CST) -9:30 AM to 12 M; 1:30 to 4; 5:30 to 11.

WDAF, Kansa City, Kansas, 363.6 ((ST) -3:30
Phl to 7; 8 to 9:15; 11:45 to I AM.

WEAF, Now York City, 492 (KSTDS)-11:45 AM
to 7:45; II to 12 111; 4 I'M to 5; 6 to 12.

WE.A0, Ohio State Uniersity, 293.9 (EST) -8
PM to 10.

WEAR, Cleveland, 0., 390 (ssr)-11:36 AM to
12:10 PM; 3:30 to 4:10; 6:43 to 7:45.

WELL Boston, Mass., 416 (LSTDS)-6:45 AM 00
8, 3 I'M to 4; 5:30 to 10.

WELD.% Berrien Spring. Mich., 366 (CST) -8:15
PM to 11.

WFAA, Dallas, Texas. 019 (CST) -10:30 AM to
11:30, 12:30 PM to I.

HWFB. New York City, 373.6 (ESTDS)-3 PM to
7:30; 12 Id to 1 AM.

WGCP, New York City, 252 (ESTDS)-2:30 I'M
to 5:18; 8 to 10.

WGES, Chicago. 111, 350 (CSTDS)-S PM to 7;
10:30 to 1 AM.

WGBS, New York City, 316 (LSTD5)-10 AM 66
II PM; 1:30 to 4; 6 to 7.

WGN, Chicago, III., 370 (CST) -9:31 AM to 3:30
PM; 5:30 to 11:30.

WGR, Buffalo, N. Y. 319 (11SIDS)-12 M to 13:48
PM; 2:30 to 4:30; 6:30 to II.

WGY, Schenectady, N. Y., 379.1 (OBT)-5:10 PM
to 7:30.

WFIAD. Milwau.kee, Wis., D5 (CST) -11 AM to
12:15 PM; 4 to 5; 6 to 7:30; 8 to 10; 11:30 to
12:30 AM.

WHAS, Louisville. Ky., 399.8 (CST) -4 PM to 5;
7:30 to 9.

WHN, New York City, 368 (ESTDS)-2:15 PM
to 5:30; 7:313 to II; 11:30 to 12:30 AM.

WHO, Des Moises, Iowa, 5.36 (CST) -12:15 PM
to 1:30; 6:30 to 12 M.

WHT, Chicago, III., 238 and 400 (CSTDS)-I1 AM
to 1 PM (138 meter.); 7 to 8:30 (400 meters),
8:45 to 10:05 (218 meters); 10:30 to 1 AM (100
meters).

WFIT. Chioago, III., 400 (CSTDS)-I1 AM to 2
PM; 7 to 8:30; 10:30 to 1 AM.

WIP, Philadelphia. Pa., 568 (ESTDS)-7 AM to
8; 10:20 to II; 1 PM to 2; 3 to 4; 6 to 8.

WJZ. New York City, 455 (ESTD6)-10 AM to
11; 1 PM to 2; 4 to 6; 6 to 11:30.

WKRC, Cincinnati, Ohio, 326 (EST) -8 PSI to 10.
NVLIT, Philadelphia. Pa., 395 (EST) -1213 PM to

12:30; 2 to 3; 4:30 to 6; 7:30 to 9.
WLW, Cincinnati, 0., 4223 (EST) -10:15 AM to

12:15 PM; 1:30 to 2:30; 3 to 5; 6 to IL
%YMCA. New York City, 341 (ETDS)-11 AM to

12 ?if; 6:30 PM to 12.
WNYC, New York City. 526 (ESTD6)5:30 PM

to 11.
WOC, Davenport, Iowa, 484 (CST) -12:57 PM to

2; 3 to 3:30; 4 to 7:05; 9 to 11.
WOR, Newark, N. J., 405 (ESTDS)-6:45 AM to

7:45; 2:30 PM to 4; 6:15 to 12 M.
I.VPAK, Fargo, N. D., 283 (CST) -7:30 PM to 9.
WOJ, Chicago, III., 448 (CST) -11 AM to 12 EU3 PM to 4i 7 to 8. 10 to 2 AM.
WRC, Washington, D. C., 469 (EST) -1 PM to 2;

4 to 6:30.
WREO, Lansing, Michigan, 2.85.5 (EST) -10 PM

to 11.
WRNY, New York Gty, 258.5 (ESTDS)-11:59 AM

to 2 PM; 7:59 to 9:55.
WSB, Atlanta, Ga., 428.3 (CST) -12 Jf to 1 PM;

2:30 to 3:30; 5 to 6; 10:45 to 12.
MVSBF. St. Louis, Mo., 273 (CST) -12 M to 1 PM;

3 to 4; 7:30 to 9
WWJ, Detroit, Mich., 352.7 (EST) -6 AM to 830;

9:30 to 10:30; 11:55 to 1:30 PM; 3 to 4; 6 to 7;
8 to 10.

KDKA, Pittsburgh, Pa., 309 (ESTI-6 AM to 7;
9:45 to 12:15 PM; 2:30 to 3:70; 5:30 to 11.

KFAE, State College of Wash., 348.6 (PST) -7:30
PM to 9.

KFI, Los Angeles, Cal., 467, (PST) -5 PM to IL
KFKX. Hastings, Neb., 208.3 (1ST) -12:30 PM to

1:30 5:15 to 6:15; 9:30 to 12:30 A. M.
KFMQ, Fayett31e, Ark., 299.8 (CST) -7:30 PM

to 9.
KFNF, Shenandoah, Iowa, 266 (CST) -12:15 PM to

1:15. 3 to 4; 6:30 to 10.
KFOA, Seattle, Wash., 455 (PST) -12:30 PM to

1:30; 4 to 5:15; 6 to 10.
EGO Oakland, Cal:. 361.3 (PS1)-11:30 AM to 1

P11; 1:30 to 2:30; 3 to 6:45.
KGW, Portland, Oregon, 491.5 (PST) -11:30 AM

to 1:30 PM., 5 to 10.
KHJ, Los Angeles. Cal., 405.2 (PST) -7 AM to

7:15; 12 M to 1:30 PM; 5:30 to 12.
KJR, Seattle, Wash., 484.4 (PST) -9 AM to 1 AM.

KNX, Hollywood, Cal., 337 (PST) -1 PM to 2;
7 to 12.

K015. State College of New Mexico, 348.6 (MST)
-11:55 AM to 12:30 PM; 7:30 to 8:30; 9:55 to
111:10.

K011., Council Bluff., Iowa, D8 (CST) -7:30 PM
to 9.

The Weekly Rebus

San Prnchico, Cal., 429 (1'S1)-7 AM to
8; 10..10 to 12 M; I I'M to 2; 4:30 to 11,

KSI) St. Louts, Mu, 5451 (CST( -7 PM to 10.
KTIIS, Hot Sprint/1i, Ark., 3746 (CST) -41:30 I'M

to 10.
KYW. Chicago, III 836 (CSTDS)-6:30 AM I.

7:30; 10:55 to 1 PM; 3:15 to 4; 602 to 11:XI
I'WX, 11 , Cube, 4011 (EST) -870 PM to
CNRM Montreal, Quebec, Canada, 411 (ESTI).

9 PM to II.
CNRO, Ottwa, (Ontario, Carutd. 435 (IEST)-

PM to II.

THURSDAY, AUGUST 13
WAAM, Newark, N. J., EJ (EST1v3)-11 AM to

12 M; 7 I'M to II.
WtA.HIGIsR. ichinumd lull, N. Y., 316 (EST) -12 PM

WAMB, Minneapolis, Minn., 10.8 (CST) -12
to 1 PM; 10 to 12 M.

Chicago. 11,1. ns (CST) -6 PM to 10.
WBOQ, Richmond Hill. N. Y., 236 (LSTDS)-110

PM to 6:30.
WBZ. Springfield, Mass, 333.1 (ESTDS)-6 PM

to 11:15.
WCAE, Pittsburgh, Pa., 461.3 (CSTDS)-12:30

to 1:30, 4:30 to 5:30; 6:30 to 11.
Zion. III., 344.6 (CST) -8 PM to 10.

WCCO, St. Paul and Minneapolis, Minn., 416.4
(CST) -9:30 AM to 12 SI; 1:30 I'M to 4; SAO

to 10.
WEAV, New York Oty, 492 (ESTDS)-6:45 AM

to 7:45; II to 12 AI; 4 PM to St 11_ to IL
WEAR, Cleveland, 0.. 390 (EST) -10:30 AM

to 12:10 PM; 3:30 to 4:15; 7 to 11.
%V En, Boston, ?dais., 467 (ESTDS)-6:45 AM

to 7:45; I PM to 2; 2:30 to 10.
WPAA, Dallas, Texas, 475.9 (031)-10:30 AM to

91130:30;III2:,30. PI MAmtn. I; 2:30 to 6; 6:43 to 7; 8:30 to

WFBil. New York City, D2.6 (ESTD6)-2 I'M
to 7:30.

WGBS. New York City, 316 (ESTDS)-10 AM to
11, 1:30 PM to 4; 6 to 7:30.

WGCP, New York City, 252 (F-STDS)-2:30 PM
to 5:15.

WGES, Chicago. III., V) (CSTD6)-3 PM to 11;

10:30 to 1 AM.
WGN, Chicago. m., 370 (CST) -9:31 AM in 858

PM; 5:30 to 11:30.
WHAD, Milwaukee, DS (CST) -11 AM t

11:30; 6 PM to 7:15; 8:30 to 11.
WGR, Buffalo, N. Y., 319 (ESTDS)-I3 111 to 12:45

PM, 2 to 4; 7:30 to 11.
WHAD, Milwaukee, Wis., DS (CST) -11 AM to

I°12:15 M; 4 to 5; 6 to 7:30; 8 to 10.
lh'HAS, Louisville, Ky., 399.6 (CST) -4 PM to 5;
7:30 to 9.

MVHN, New York Qty. 360 ESTDS)-3:15 PM
to 5; 7:30 to it; 11:30 to 12:30 AM.

WHO, Des Moines, lows, 526 (CST) -730 PM to
9; 11 to 12.

WIT, Chicago, III., 400 (CSTDS)-11 AM to 11

PM; 7 to 8:10; 10:30 to 1 AM.
WJY, New York City, 405 (LSTDS)-7:30 I'M to

11:30.
WJZ, New York City, 455 (ESTDS)-10 AM to

11 PM; 1 to 3; 4 to 6; 7 to 12 M
WLIT, Philadelphia, Pa., 395 (EST) -12:1113 PM

to 12:30; 2 to 3; 4:30 to 6; 8:30 to 9.
WLW, Cincinnati. 0., 422.3 (T)-10:40 AM to

12:15 PM; 1:30 to 5; 6 to 8; 10 to II.
WMAK, Lockport, N. Y., 3613 (15131-41 PM to

1 AM.
WMCA, New York City, 341 (ESTDS)-11 Alf to

12 M; 6:30 PM to 12.
WNYC, New York City, 526 (BSTDS)-3:15 PM

to 4:15; 6:50 to IL
WOAW, Omaha, Neb., 526 (C31)-13:10 PM as

1:30; 5:45 to II.
WOC Davenport, Iowa, 484 (CST) -11:11 AM to

2 PM; 3 to 3:30; 4 to 7:10; 8 to 9.
WOR, Newark, N. J., 405 (68TDS)-6:41 AM to

7:45; 2:30 PM to 4; 6:15 to 7.
WPG, Atlantic City, N. J., 399.3 (B3TD6)-7 PM

to 11.
WOJ, Chicago, III_ 448 (CST) -11 AM to 12 M;

3 PM to 4; 7 to 8; 10 to 2 AM.
WRC, Washington, D.C., 469 (EST) -1 Phil to

2; 4 to 6:30.
MA'REO, Lansing, Michigan, 285.5 (EST) -8:13 PM

to 9:45; 10 to II,
WRNY New York City, 258.5 (ESTDS)-11:59 AM

to 2 15311; 7:39 to 10.
WSB, Atlanta, Ga., 428.3 (CST) -12 51 to I PM;

2:30 to 3:30; 5 to 6; 8 to 9; 10:45 to 12.
NVSBF, St. Louis, Mo., D3 (CST) -12 M to 1 PM;

3 to 4; 8 to 9
WWJ, Detroit, Mich., 3517 (EST. -8 AM to 11:20;

9:30 to 10:30; 11:55 to 1;30; 3 to 4, 6 to 7; 8 to 9.
KDKA, Pittsburgh, Pa., 309 (EST) -9:45 AM to

12:15 PM; 2:30 to 3:30; 530 to 10:15.
KFAE, State College of Washington, 348.6 (PST)

7:30 PM to 9.
KI'l, Los Angeles. Cal.. 467 (PST) -5 PM to II.
KFKX, Hastings, Neb, 288.3 (CST) -12:30 PM to

1:30; 5:15 to 6:15; 9:30 to 12:30.
KFNF, Shenandoah, Iowa, 266 (CST) -12:15 to1:15 PM; 3 to 4; 6:30 to 10.
KFOA, Seattle. Wash.. 455 (PST) -12:30 PM to

1:30; 4 to 5:15; 6 to 7.
KSI), St. Louis, Mo., 595.1 (CST) -7:30 PM to 9.
KGO. Oakland, Cal., 361.2 (PSTI-11:30 AM to 1PM; 1:30 to 3; 4 to 6:45; 7:15 to 10.
KGW, Portland, Oregon, 491.5 (PST) -11:30 AM

to 1:30 PM; 5 to 11.
KHJ, Los Angeles, Cal., 405.2 (PST) -7 AM to

7.15; 12 M to 3:34; 5:30 to 11:30.
KJR, Seattle. Wash., 484.4 (PST) -9 AM to I AM.
KNX, Hollywood, Cal.. 337 (PST) -11 AM to 1105

PM; 4 to 5; 6 to 12.
KOII Council Bluffs, Iowa, 378 (CST) -7:30 F.Nt

to 9.
KPO, San Crancisco, Cal., 423 (PST) -7 AM to 8;

10:30 to 12 M; 1 PM to 2; 3:30 to 11.
CNRA, Calgary, Alberta, Canada, 435.8 (MST)-9 PM to 11.
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Phantom Auto a Success
After Mishap Amid Crowd

1 HE radio operated auto at left in the upper photo
is guided by waves from the car behind it. A
cross -continental trip is planned. The other photo
shows the receiving apparatus in the forward car.

(Kadel & Herbert.)

A radio -driven automobile, controlled by
apparatus in another motorcar some
yards behind, steered a wabbly course
through heavy traffic on Broadway and
Fifth Avenue, New York City, during a
noon period, narrowly missing a speeding
fire engine and crashing finally into a car
in which moving picture men were grind-
ing their cameras.

Blowing its horn, starting the engine,
and sliding into its various gears, the radio
automobile, as if a phantom hand were
at the wheel, began its zig-zag career at
Broadway and Sixty-second Street in
front of the Hulett Motor Car Company,
which supplied the exhibition automo-
biles.

Motorcycle policemen furnished escort
to the novel caravan and Francis P.
Houdina, demonstrator of the latest use
to which wireless has been put, clung to
the running board of the leading car,
ready to take the wheel in an emergency.
A crowd lined the sidewalks to watch.

A Slip -Up

A loose housing around the shaft to the
steering wheel in the radio car caused the
uncertain course as the procession got
under way. As John Alexander of the
Houdina Company, riding in the second
car, applied the radio waves, the directing
apparatus attached to the shaft in the

other automobile failed to grasp it prop-
erly.

As a result the radio car careened front
left to right, down Broadway, around
Columbus Circle, and south on Fifth
Avenue, almost running down two trucks
and a milk wagon, which took to the curbs
for safety.

Worked 0. K. in Park
At Forty-seventh Street Houdina lunged

for the steering wheel but could not pre-
vent the car from crashing into the fender
of an automobile filled with camera men.
It was at Forty-third Street that a crash
into a fire engine was barely averted. The
police advised Houdina to postpone his ex-
periments, but after the car had been
driven up Broadway, it was once more
operated by radio along Central Park
drives.

The telegraph keys of a radio trans-
mitter in the second car controlled the
operations. The two radio waves of 109
and 120 meters, each operating one set
of circuit breakers, were picked up by
apparatus in the tonneau of the radio car.

When the control has been perfected,
a tour across the continent will be made,
Houdina declared. He is the head of a
radio specialty company at 1,426 Broad-
way.

Harbord Gives Plans
for Marine Solution

Two alternatives are open to the United
States, in the opinion of General J. G.
Harbord, President of the Radio Cor-
poration of America, if this country is
to establish a sound merchant marine
policy. These are either continued Gov-
ernment operation at a cost, ultimately,
of about $40,000,000 a year, or Govern-
ment aid to private shipping at a cost of
approximately $15,000,000 yearly. Failing
the adoption of one of these plans, General
Harbord sees the "gradual but certain dis-
appearance of our flag from international
trade routes and the return to pre-war
trade conditions, when less than 10 per
cent of our foreign commerce was car-
ried in American vessels."

General Harbord spoke as Chairman
of the Committee on the Relation of the
Merchant Marine to American Foreign
Trade and the National Defense, in New
York City. This is one of four commit-
tees which are to hold hearings in various
sections of the country and submit their
findings to the National Merchant Marine
Conference to be held this Fall under
the auspices of the Chamber of Commerce
of the United States, probably in Wash-
ington.

Roxy Quits '
Roxy is out of the radio ranks. N

night programs of the Capitol Theatre,
a rest. On his return he will conce
building. Maybe there'll be broadcasti
as much. But it isn't settled. And, an

Major Edward Bowes, managing dir
the duties performed by Roxy (S. A.

Mr. Rothafel was presentation man
charge of the broadcasting. His uniq
a nationwide reputation among radio
was contemplated.

Before saying adieu he received a ,

England Governors and many disablel
brought to the Capitol studio by Edw
from Boston.

Major Bowes introdued the retiring
rendering, followed by "Roxy's" well

"I am eternally grateful to all my
where," he said. "I am not going to
worked three years here-seven days
take a rest.

"I want to thank all those who ha
Capitol Theatre, the American Telecr
entire personnel who so wonderfully al
will always cherish their co-operation.

"After my' return from Europe I wi
be named after me, when it is complei
to keep my old friends and make new;
au revoir and God bless you.

"I'm turning over to you my gang,"
"It is a great responsibility and a beat:
their loyalty many times, the same as

R. C. A. to Use 11
Also to Producc

Bulbs for Pow
The Radio Corporation of America is

going to produce "X" type tubes, with a
"push" type base, but otherwise the same
as the existing line. Mechanical and elec!
trical superiority is claimed for the con
tact by the push method. The WD11 and
C11 tubes have always embodied the push
type.

Although the X tubes will have base
of two different sizes (the larger for th
storage battery tubes), the contact pin
will be identical.

The X -model 201A, 200 and 12 type
tubes may be used interchangeably in the.
standard bayonet socket and the push
socket.

The present 200, 201A, 199 and 11 tuber
will be continued "as is," so long as the
demand lasts. The new bases will be put
on the 200, 201A, 199 and 12 type tubes
The present type base comprises the UV
and WD lines, the new types being the
"UX" and "WX."

Storage battery tubes of both lines ma)
be used interchangeably in both present
and new sockets, but the UX199 and UX12
will require different sockets than a
present, or adapters.

Three New Power Tubes
Three new types of tubes, designee

solely for audio -frequency amplificatior
and for use in the last stage, will bd
marketed. One is the UX120, a specia
dry -battery power amplifier tube, requir,
ing 135 volts on the plate and 22% volt
grid bias which, when connected to thA
last audio stage will provide loud speaker;
volume approximately double that obtains
able from the 201A.

The R. C. A. has another special audiq
amplifier in the course of development foi
sets of the storage battery type. This'
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'the Gang,'
ore announcing 1,3 loin of the Sunday
York City. Roxy is off to Europe for
imself with the Roxy Theatre, now
y Roxy Theatre talent. He intimated
y, Roxy's gone.
r of the Capitol Theatre, will assume
afel).
at the Capitol in addition to having
anner of presentation gained for him

. For several months his resignation

e birthday card signed by six New
terans and crippled children. It was
ignon, 13 years old, a crippled youth

'iouncer. Then came an orchestration
Am "Hello, everybody!"
nds in New England as well as else -
good -by, but only au revoir. I have

.ek. And now I am tired. I want to

assisted me-the management of the
e and Telegraph Company, and the
ted me-all those I want to thank.

rry on in my new theatre, which will
in October, 1926. From there I hope

p. To all those on the radio tonight,

pntinued as he turned to Major Bowes.
tl obligation. You will be affected by
ave been."

!w Tube Bases,
Three Types of
r on Last Audio

be known as UX112, which also re-
quires 135 volts on the plate for maximum
performance and which, when connected
'to the last audio stage gives speaker

Irlume much in excess of that obtainable
rom a 201A tube in the last audio stage.
A third super -power amplifier tube is to

be known as UX210, which provides
speaker volume far in excess of any type
of audio amplifier tube heretofore intro-
duced. The filament of the UX210 may
',be operated directly from a 6 -volt storage
'Ibattery (no rheostat), with upward of 150
volts for the plate. It may also be used
,as a 7.5 -watt transmitting tube or as an
audio -frequency amplifier, the plate and
filament current for which can be supplied
by a rectifier -amplifier unit.

Rectifier Tubes, Also
It is also reported that the Radio Cor-

poration will introduce two types of recti-
fier tubes for use in B battery eliminators
and current supply device. One tube,
known .as UX2I6B, has an output of 65
milliamperes. This is a singleway or half -
wave rectifier. There is another rectifier
tube, known as UX213, which is a double -
way or full -wave amplifier and which
provides an output of 65 milliamperes for
"B" battery eliminators and other similar
current supply devices.

All of the new tubes arc equipped with
the UX base. Adapters will enable the
use of these special tubes in the last audio
stage of present receivers. All of the three
amplifier tubes are low impedance tubes
Which provide improved quality of loud
speaker reproduction.

None of these three supersedes exist-
ing types. The tubes will he delivered to
the trade about September I the R. C, A.
an flounced.

WNYC Fate Prince Heard
Before Court By Thousands

THE I OPHONE of WNYC is being used or
n purposes, for a change, since Leonard
M. ein, lawyer, 233 Broadway, New York
City, ed suit to close down the station as
illegaL "suit was brought by Henry P.
Fletchd taxpayer, on behalf of the Citizens
Union, hick Mr. Wallstein is chief counsel.
Police C missioner Enright is shown broadcast-
ing detai of zi baseball game between teams of
the Norfo k, Ye., and New York police depart-

4nents. As for the score, he had sad news to tell.
(Underwood & T'nderwood.)

T,-IE RADIO SET (top photo) these days is an
ornament in the home. The batteries, if offeneve
to the aesthetic eye (lower photo) may be hidden
beneath a 5 -sided mahogany box, or shielded by

a fancy curtain secured to a rod.

ESPERANTO ADOPTED
At the International Amateur Radio

Congress in Paris recently, Esperanto
was adopted as the official international
radio language. It furnishes the medium
for addresses and special courses broad-
cast from numerous European stations.
Esperanto has a place in the curriculum of
schools in many of the cities of Europe.
Courses are frequently conducted for
policemen, post office, hotel and industrial
iiiviloyees and for boy scouts.

THE PRINCE OF WALES replying to the ad-
dress of welcome by means of the specially in-
stalled public speaking address system from a
cupola in Johannesburg, South Africa. Note the
microphone to the left of the Prince, also the loud
spediers in the tower. (Underwood & Underwood)

A CLIP comes in handy for wiled connections in
experimental hookups. Leads may be changed
very quickly. The contact Is strong and is elec-
trically sound. Two such clips on a panel or
baseboard may be used for phone tip connections.
The photo shows a clip in use on a push-pull

rheostat in course of construction. (Hayden.)
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Phantom Auto a Success
After Mishap Amid Crowd

THE radio operated au o at left in the upper photo
is guided by waves f am the car behind it. A
caws -continental trip is planned. The other photo
shows the receiving apparatus in the forward car.

(Kadel & Herbert.)

A radio -driven automobile, controlled by
apparatus in another motorcar some
yards behind, steered a wabbly course
through heavy traffic on Broadway and
Fifth Avenue, New York City, during a
noon period, narrowly missing a speeding
fire engine and crashing finally into a car
in which moving picture men were grind-
ing their cameras.

Blowing its horn, starting the engine,
and sliding into its various gears, the radio
automobile, as if a phantom hand were
at the wheel, began its zig-zag career at
Broadway and Sixty-second Street in
front of the Hulett Motor Car Company,
which supplied the exhibition automo-
biles.

Motorcycle policemen furnished escort
to the novel caravan and Francis P.
Houdina, demonstrator of the latest use
to which wireless has been put, clung to
the running board of the leading car,
ready to take the wheel in an emergency.
A crowd lined the sidewalks to watch.

A Slip -Up

A loose housing around the shaft to the
steering wheel in the radio car caused the
uncertain course as the procession got
under way. As John Alexander of the
Houdina Company, riding in the second
car, applied the radio waves, the directing
apparatus attached to the shaft in the

ether automobile tailed to grasp it prop-
erly.

As a result the radio car careened front
left to right, down Broadway, around
Columbus Circle, and south on Fifth
Avenue, almost running down two trucks
and a milk wagon, which took to the curbs
for safety.

Worked 0. K. in Park
At Forty-seventh Street Houdina lunged

for the steering wheel but could not pre-
vent the car from crashing into the fender
of an automobile filled with camera men.
It was at Forty-third Street that a crash
into a fire engine was barely averted. The
police advised Houdina to postpone his ex-
perimenp, but after the car had been
driven up Broadway, it was once more
operated by radio along Central Park
drives.

The telegraph keys of a radio trans-
mitter in the second car controlled the
operations. The two radio waves of 109
and 120 meters, each operating one set
of circuit breakers, were picked up by
apparatus in the tonneau of the radio car.

When the control has been perfected,
a tour across the continent will be made.
Houdina declared. He is the head of a
radio specialty company at 1,426 Broad-
way.

Harbord Gives Plans
for Marine Solution

Two alternatives are open to the United
States, in the opinion of General J. G.
Harbord, President of the Radio Cor-
poration of America, if this country is
to establish a sound merchant marine
policy. These are either continued Gov-
ernment operation at a cost, ultimately,
of about $40,000,000 a year, or Govern-
ment aid to private shipping at a cost of
approximately $15,000,000 yearly. Failing
the adoption of one of these plans, General
Harbord sees the "gradual but certain dis-
appearance of our flag from international
trade routes and the return to pre-war
trade conditions, when less than 10 per
cent of our foreign commerce was car-
ried in American vessels."

General Harbord spoke as Chairman
of the Committee on the Relation of the
Merchant Marine to American Foreign
Trade and the National Defense, in New
York City. This is one of four commit-
tees which are to hold hearings in various
sections of the country and submit their
findings to the National Merchant Marine
Conference to be held this Fall under
the auspices of the Chamber of Commerce
of the United States, probably in Wash-
ington.

Roxy Quits
Roxy is out of the radio ranks. N

night programs of the Capitol Theatre,
a rest. On his return he will conce
building. Maybe there'll be broadcasti
as much. But it isn't settled. And, an

Major Edward Bowes, managing dir
the duties performed by Roxy (S. A.

Mr. Rothafel was presentation man
charge of the broadcasting. His uniq
a nationwide reputation among radio
was contemplated.

Before saying adieu he received a
England Governors and many disabled
brought to the Capitol studio by Edwai
from Boston.

Major Bowes introdued the retiring
rendering, followed by "Roxy's" well k

"I am eternally grateful to all my tr
where," he said. "I am not going to r

workqd three years here-seven days aj
take a rest.

'I want to thank all those who has
Capitol Theatre, the American Teler
entire personnel who so wonderfully al
will always cherish their co-operation.

"After my' return from Europe I wiP
be named after me, when it is comple,
to keep my old friends and make new'
au revoir and God bless you.

"I'm turning over to you my gang," b.
"It is a great responsibility and a beat
their loyalty many times, the same as

R. C. A. to Use]'
Also to Producc

Bulbs for Pow
The Radio Corporation of America it

going to produce "X" type tubes, with a
"push" type base, but otherwise the same
as the existing line. Mechanical and elec
trical superiority is claimed for the con-
tact by the push method. The WD11 and
C11 tubes have always embodied the push
type.

Although the X tubes will have base
of two different sizes (the larger for th
storage battery tubes), the contact pin
will be identical.

The X -model 201A, 200 and 12 typtt
tubes may be used interchangeably in But
standard bayonet socket and the push
socket.

The present 200, 201A, 199 and 11 tube
will be continued "as is," so long as the
demand lasts. The new bases will be put
on the 200, 201A, 199 and 12 type tubes
The present type base comprises the UV
and WD lines, the new types being the
"UX" and "WX."

Storage battery tubes of both lines may
be used interchangeably in both present
and new sockets, but the UX199 and UX1
will require different sockets than a
present, or adapters.

Three New Power Tubes
Three new types of tubes, designeq

solely for audio -frequency amplificatior
and for use in the last stage, will bt
marketed. One is the UX120, a specia
dry -battery power amplifier tube, requir
ing 135 volts on the plate and 224 volts
grid bias which, when connected to tht
last audio stage will provide loud speaker
volume approximately double that obtain-
able from the 201A.

The R. C. A. has another special audit
amplifier in the course of development foi
sets of the storage battery type. Thh
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good -by, but only au revoir. I have
ek. And now I am tired. I want to

assisted me-the management of the
e and Telegraph Company, and the
ted me-all those I want to thank. I

rry on in my new theatre, which will

.s. To all those on the radio tonight,
in October, 1926. From there I hope

continued as he turned to Major Bowes.
11 obligation. You will be affected by
lye been."

w Tube Bases,
''h lee Types of
r on Last Audio
will be known as UX112, which also re-

uires 135 volts on the plate for maximum
erformance and which, when connected
o the last audio stage gives speaker
olume much in excess of that obtainable
rom a 201A tube in the last audio stage.
A third super -power amplifier tube is to

.be known as UX210, which provides
Ilspeaker volume far in excess of any type
rof audio amplifier tube heretofore intro-
duced. The filament of the UX210 may

operated directly from a 6 -volt storage
"battery (no rheostat), with upward of 150
volts for the plate. It may also be used

,as a 7.5 -watt transmitting tube or as an
audio -frequency amplifier, the plate and
filament current for which can be supplied
by a rectifier -amplifier unit.

Rectifier Tubes, Also
It is also reported that the Radio Cor-

poration will introduce two types of recti-
fier tubes for use in B battery eliminators
and current supply device. One tube,
known .as UX216B, has an output of 65
milliamperes. This is a singleway or half -
wave rectifier. There is another rectifier
tube, known as UX213, which is a double -way or full -wave amplifier and which
provides an output of 65 milliamperes for
'B" battery eliminators and other similar
current supply devices.

All of the new tubes arc equipped with
the UX base. Adapters will enable the
use of these special tubes in the last audio
stage of present receivers. All of the three
amplifier tubes are low impedance tubes
which provide improved quality of loud
speaker reproduction.

None of these three supersedes exist-
ing types. The tubes will be delivered to
the trade about September 1 the R. C. A.
announced.

WNYC Fate Prince Heard
Before Court By Thousands

THE MICROPHONE of WNYC is being used or
purposes, for a change, since Leonard

M. tein, lawyer, 233 Broadway, New York
City, ti.rted suit to close down the station as
illegal. The suit was brought by Henry P.
Fletche ' taxpayer, on behalf of the Citiaens
Union, Avhich Mr. Wallstein is chief counsel.
Police C missioner Enright is shown broadcast-
ing dotal of baseball game between teams of
the Norfolk, 3a., and New York police depart-
ments. As for the score, he had sad news to tell.

(T'nderwood & Underwood.)

rliE RADIO SET (top photo) these days is an
ornament in the home. The batteries, if offens've
to the aesthetic eye (lower photo) may be hidden
beneath a 5 -sided mahogany box, or shielded by

a fancy curtain secured to a rod.

ESPERANTO ADOPTED
At the International Amateur Radio

Congress in Paris recently, Esperanto
was adopted as the official international
radio language. It furnishes the medium
for addresses and special courses broad-
cast from numerous European stations.
Esperanto has a place in the curriculum of
schools in many of the cities of Europe.
Courses are frequently conducted for
policemen, post office, hotel and industrial
employees and for boy scouts.

THE PRINCE OF WALES replying to the ad-
dress of welcome by means of the specially in-
stalled public speaking address system from a
cupola in Johannesburg, South Africa. Note the
microphone to the left of the Prince, also the loud
spe,.kers in the tower. (Underwood & Underwood)

A CLIP comes in handy for whed connections in
experimental hookups. Leads may be changed
very quickly. The contact is strong and is elec-
trically sound. Two such clips on a panel or
baseboard may be used for phone tip connections.
The photo shows a clip in use on a push-pull

rheostat in course of construction. (Hayden.)
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Phantom Auto a Success
After Mishap Amid Crowd

THE radio operated auto at left in the upper photo
is guided by waves from the car behind it. A
cross -continental trip is planned. The other photo
shows the receiving apparatus in the forward car.

(Kadel & Herbert.)

A radio -driven automobile, controlled by
apparatus in another motorcar some
yards behind, steered a wabbly course
through heavy traffic on Broadway and
Fifth Avenue, New York City, during a
noon period, narrowly missing a speeding
fire engine and crashing finally into a car
in which moving picture men were grind-
ing their cameras.

Blowing its horn, starting the engine,
and sliding into its various gears, the radio
automobile, as if a phantom hand were
at the wheel, began its zig-zag career at
Broadway and Sixty-second Street in
front of the Hulett Motor Car Company,
which supplied the exhibition automo-
biles.

Motorcycle policemen furnished escort
to the novel caravan and Francis P.
Houdina, demonstrator of the latest use
to which wireless has been put, clung to
the running board of the leading car,
ready to take the wheel in an emergency.
A crowd lined the sidewalks to watch.

A Slip -Up

A loose housing around the shaft to the
steering wheel in the radio car caused the
uncertain course as the procession got
under way. As John Alexander of the
Houdina Company, riding in the second
car, applied the radio waves, the directing
apparatus attached to the shaft in the

other automobile tailed to grasp it prop-
erly.

As a result the radio car careened from
left to right, down Broadway, around
Columbus Circle, and south on Fifth
Avenue, almost running down two trucks
and a milk wagon, which took to the curbs
for safety.

Worked 0. K. in Park
At Forty-seventh Street Houdina lunged

for the steering wheel but could not pre-
vent the car from crashing into the fender
of an automobile filled with camera men.
It was at Forty-third Street that a crash
into a fire engine was barely averted. The
police advised Houdina to postpone his ex-
periments, but after the car had been
driven up Broadway, it was once more
operated by radio along Central Park
drives.

The telegraph keys of a radio trans-
mitter in the second car controlled the
operations. The two radio waves of 109
and 120 meters, each operating one set
of circuit breakers, were picked up by
apparatus in the tonneau of the radio car.

When the control has been perfected,
a tour across the continent will be made,
Houdina declared. He is the head of a
radio specialty company at 1.426 Broad-
way.

Harbord Gives Plans
for Marine Solution

Two alternatives are open to the United
States, in the opinion of General J. G.
Harbord, President of the Radio Cor-
poration of America, if this country is
to establish a sound merchant marine
policy. These are either continued Gov-
ernment operation at a cost, ultimately,
of about $40,000,000 a year, or Govern-
ment aid to private shipping at a cost of
approximately $15,000,000 yearly. Failing
the adoption of one of these plans, General
Harbord sees the "gradual but certain dis-
appearance of our flag from international
trade routes and the return to pre-war
trade conditions, when less than 10 per
cent of our foreign commerce was car-
ried in American vessels."

General Harbord spoke as Chairman
of the Committee on the Relation of the
Merchant Marine to American Foreign
Trade and the National Defense, in New
York City. This is one of four commit-
tees which are to hold hearings in various
sections of the country and submit their
findings to the National Merchant Marine
Conference to be held this Fall under
the auspices of the Chamber of Commerce
of the United States, probably in Wash-
ington.

Roxy Quits
Roxy is out of the radio ranks. N

night programs of the Capitol Theatre,
a rest. On his return he will conce
building. Maybe there'll be broadcasti
as much. But it isn't settled. And, an:

Major Edward Bowes, managing dir
the duties performed by Roxy (S. A.

Mr. Rothafel was presentation man
charge of the broadcasting. His uniq
a nationwide reputation among radio
was contemplated.

Before saying adieu he received a
England Governors and many disable
brought to the Capitol studio by Edw.
from Boston.

Major Bowes introdued the retiring
rendering, followed by "Roxy's" well Ii

"I am eternally grateful to all my ti
where," he said. "I ant not going to
worked three years here-seven days al
take a rest.

"I want to thank all those who ha
Capitol Theatre, the American Teler
entire personnel who so wonderfully al
will always cherish their co-operation.

"After my' return from Europe I wi
be named after me, when it is comple
to keep my old friends and make new
au revoir and God bless you.

"I'm turning over to you my gang,"
"It is a great responsibility and a beati
their loyalty many times, the same as

R. C. A. to Use P
Also to ProducE

Bulbs for Pow
The Radio Corporation of America is

going to produce "X" type tubes, with a
"push" type base, but otherwise the same
as the existing line. Mechanical and elec-'
trical superiority is claimed for the con-
tact by the push method. The WD11 and
C11 tubes have always embodied the push
type.

Although the X tubes will have base:-,
of two different sizes (the larger for th9
storage battery tubes), the contact pint
will be identical.

The X -model 201A, 200 and 12 typc
tubes may be used interchangeably in the
standard bayonet socket and the pusl-
socket.

The present 200, 201A, 199 and 11 tube
will be continued "as is," so long as the
demand lasts. The new bases will be put
on the 200, 201A, 199 and 12 type tubes
The present type base comprises the UV
and WD lines, the new types being the
"UX" and "WX."

Storage battery tubes of both lines ma)
be used interchangeably in both present
and new sockets, but the UX199 and UX1
will require different sockets than a
present, or adapters.

Three New Power Tubes
Three new types of tubes, designee

solely for audio -frequency amplificatior
and for use in the last stage, will btl
marketed. One is the UX120, a specia
dry -battery power amplifier tube, requir
ing 135 volts on the plate and 22% volts
grid bias which, when connected to the
last audio stage will provide loud speakest
volume approximately double that obtain-
able from the 201A.

The R. C. A. has another special auditG

amplifier in the course of development fo
sets of the storage battery type. Thi
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.s. To all those on the radio tonight,
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'd obligation. You will be affected by
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'w Tube Bases,
rhree Types of
r on Last Audio
Pill be known as UX112, which also re -
!quires 135 volts on the plate for maximum
erformance and which, when connected
o the last audio stage gives speaker
olume much in excess of that obtainable

from a 201A tube in the last audio stage.
A third super -power amplifier tube is to

be known as UX210, which provides
Speaker volume far in excess of any type
f audio amplifier tube heretofore intro-

duced. The filament of the UX210 may
operated directly from a 6 -volt storage

battery (no rheostat), with upward of 150
volts for the plate. It may also be used

,as a 7.5 -watt transmitting tube or as an
audio -frequency amplifier, the plate and
jfilarnent current for which can be supplied
by a rectifier -amplifier unit.

Rectifier Tubes, Also
It is also reported that the Radio Cor-

poration will introduce two types of recti-
fier tubes for use in B battery eliminators
and current supply device. One tube,
known .as UX216B, has an output of 65
milliamperes. This is a singleway or half -
wave rectifier. There is another rectifier
tube, known as UX213, which is a double -way or full -wave amplifier and which
Iprovides an output of 65 milliamperes for
'B" battery eliminators and other similar
current supply devices.

All of the new tubes arc equipped with
the. UX base. Adapters will enable the
use of these special tubes in the last audio
stage of present receivers. All of the three
amplifier tubes arc low impedance tubes
which provide improved quality of loud
speaker reproduction.

None of these three supersedes exist-
ing types. The tubes will be delivered to
the trade about September 1 the R. C. A.
announced.

WNYC Fate Prince Heard
Before Court By Thousands

THE MICROPHONE of WNYC is being used or
purposes, for a change, since Leonard

M. tein, lawyer, 233 Broadway, New York
City, tr.rted suit to close down the station as
illegal. The suit was brought by Henry P.
Fletche rjya taxpayer, on behalf of the Citizens

which Mr. Wallstein is chief counsel.
missioner Enright is shown broadcast -

Union,
Police C
ing details of n baseball game between teams of
the Norfolk, Ye., and New York police depart-
ments. As for the scare, he had sad news to tell.

(Underwood & Underwood.)

T,-lE RADIO SET (top photo) these days is an
ornament in the home. The batteries, if offens've
to the aesthetic eye (lower photo) may be hidden
beneath a S -sided mahogany box, or shielded by

a fancy curtain secured to a rod.

ESPERANTO ADOPTED
At the International Amateur Radio

Congress in Paris recently, Esperanto
was adopted as the official international
radio language. It furnishes the medium
for addresses and special courses broad-
cast from numerous European stations.
Esperanto has a place in the curriculum of
schools in many of the cities of Europe.
Courses are frequently conducted for
policemen, post office, hotel and industrial
employees and for boy scouts.

THE PRINCE OF WALES replying to the ad-
dress of welcome by means of the specially in-
stalled public speaking address system from a
cupola in Johannesburg, South Africa. Note the
microphone to the left of the Prince, also the loud
spec.kers in the tower. (Underwood & Underwood)

A CLIP comes in handy for wbed connections in
experimental hookups. Leads may be changed
very quickly. The contact is strong and is elec-
trically sound. Two such clips on a panel or
baseboard may be used for phone tip connections.
The photo shows a clip in use on a push-pull

rheostat in course of construction. (Hayden.)
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WILL YOU please give me a hookup of
a 3 -tube Neutrodyne which is very selec-
tive and loud. I am an experienced builder
and do not mind if it is a bit difficult to
build.-L. H. Notroman, Klingsley, Pa.

See Fig. 176.
* * *

I HAVE a thermiodyne set. I wonder
if the Bretwood variable grid leak would
be of service.-J. G. Whetst9ne, Hunts-
ville, Ilinois.

Yes.
* * *

I AM interested in J. E. Anderson's
Baby Super -Heterodyne as published in
the July 11 issue of RADIO WORLD. (1)
Is the set practical? (2) Approximate-
ly how far will it pull in on the speaker
under average conditions? (3) As No.
22 DSC wire is difficult to get here,
what wire can I substitute? (4) I have
three variable condensers of .00023 mfd.
capacity. Are these all right to use?
(5) What wavelengths will this set tune
to? (6) Can these condensers be used in
the 3 -tube Neutrodyne using the Reflex
Plan, which was published in the May 30
issue of RADIO WORLD?-E. W. Miller.
1404 Summit St., Ft. Wayne, Ind.

(1) Yes. (2) About 300 miles. (3) No. 24
DSC. (4) Yes. (5) 190 to 550 meters. (6)
Yes.

* * *

WOULD THERE be any increase in
sensitivity if the first tube of a standard
Super -Heterodyne were made regenera-
tive? (2) Would such a detector tend to
be unstable or to radiate, when used with
a loop, with a center tap grounded to A
minus. (3) Intermediate amplifier exhausts
B battery current too much. Would a C
battery result in any economy and where
should it be connected? (4) There are
90 volts on the plate of both amplifiers.
Tubes are of the one dollar variety. How
can I get more volume?-Ansley New-
man. 70 Main St., Buffalo, N. Y.

(1) The Pressley Super -Heterodyne
which was described in the April 18 issue
of RADIO WORLD employs such a scheme.
(2) No. Ground to A plus. (3) No. (4) The

THE RADIO UNIVERSITY AQUESTION and Answer Department conducted
by RADIO WORLD for its Readers by its staff

of Experts. Address Letters to The Radio University,
RADIO WORLD, 1493 Broadway, New York City.
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FIG. 176, showing a diagram of the 3 -Tube Neutrodyne. This set is difficult to build, but when built properly gives tremendous volume. The antenna coilhas 12 turns wound on a piece of tubing 4" high. Use No. 22 DCC wire. 1.2 has 45 turns, wound on the same tubing. Leave no spacing between LI and 12.13 has the same number of turns that the antenna coil has. 1..4 is a bit diff erent than 12, In that there are 12 turns made and then a tap is taken; 33 moreturns are wound. This makes a total of 45 turns. LS, lb is wound in the same fashion as L3L4. All the coils are wound on We" forms of tin. same kind of
wire. The capacities of all the variable condensers are .0005 mid., normally 23 plates. AFT' is a high ratio type, while AFT2 is a low ratio type. Use
201A tubes throughout. RI is a 15-oh rheostat and controls the first two tubes, while the other rheostat controls the last tube and has a resistance of 20ohms. NI, N2 are both neutralizing condensers of variable capacity. The tap that was made is connected to one terminal of these condensers. This setdoes not radiate and is very simple to tune.

tubes may be at fault. Good tubes mean
good volume. T,he tubes are also the
cause of a B battery running down
quickly.

* * *
I HAVE a 180 -degree variocoupler

wound to cover the broadcast wave-
lengths. It is 3%2" in diameter. There are
14 turns on the primary and 41 turns onthe secondary. Could I use it in The
Diamond of the Air?-Harry Lince, 140
Marth St., Allegan, Mich.

Yes, with .0005 mfd. condenser.
* * *

CAN THE Bremer -Tully old-style 3-
circuit tuner with extra loading coil and
new style air core transformer with ad-
justable primary be incorporated in The
Diamond.?-E. P. Baker, Vancouver, B. C.,
Canada.

Yes.
* * *

HOW WOULD you test the insulation
of the antenna?-L. D. Caples, Buyor,N. D.

Insert a spark gap in series with the
antenna and energize the antenna circuit
with the high voltage from the secondary
winding of an AC transformer. If the
insulators are leaking the energy instead
of discharging across the spark gap will
pass across the insulators down the poles
and then into the ground system, com-
pletely short-circuiting the transformer.

* * *
WHAT IS the difference between an

alternating current generator with slip
rings and a direct current motor?-P. L.
Nomon, Altaba, Alaska.

The direct current motor uses a direct
current to produce mechanical work,
while the alternating current generator
makes AC by the rotation of the arma-
ture, which has slip rings and brushes in
a magnetic field. The instrument that
leads the current from the alternating cur-rent generator is made up of two slip
rings. The instrument for leading the
current, coming into the armature of the
motor, is made up out of a commutator.
This commutator has many segments,

which are connected to the terminals of
the armature coils, in such a manner as to
produce rotation. The field current for
the motor comes from the power source
which drives the armature, while in the
case of the alternating generator, it is
usually supplied from an external direct
current source.

* * *

I HAVE a transmitter with an output
of 50 watts, the plate supply of current
coming from a motor generator set. The
starting resistance for my motor has
burned out and there is no way that I
can either get a new one or fix this one.
Could you help me?-P. Y. Yoldman,
Arsanos, New Zealand.

There is a very simple remedy for this.
Take an iron pot and fill it up with salt
water (no other kind of water will do).
Get a piece of iron, about half the length
of the pail, also about the same width as
the pail. Put one end of this plate to the
110 -volt mains and a rope which has a
pulley to the same terminal. The bottom
of the pail goes to one terminal of the
motor and also to the shunt winding
while the other motor terminal and shunt
winding goes to the 110 volt mains. Lower
the iron plate in the water slowly. As
this is done, the resistance of the armature
will be reduced until the motor starts.
drop the plate further into the pail until
it touches the bottom. At this point the
whole resistance is cut out of the circuit.
At his point the armature is connected
directly across the power source. You
will have to be very careful when operat-
ing this little device as there is a chance of
starting the motor too fast and burning
out the armature.

* * *

I HAVE a 3 -circuit tuner, some .00035
variable condensers and 30IA tubes. Can
these parts be utilized to build The Dia-
mond of the Air and if so, what changes
would you suggest in wiring the circuit.-
H. J. Wittner, Wash., D. C.

Add on 5 turns to the secondary and
tickler of the tuner and 5 turns to the
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177, showing the diagram of the S -tube receiver requested by J. K. Newman. LI Li Is a cornaserclal radio -frequency transformer (fixed type). 1.-3 laid on a tubing 3- in diameter and contains 12 turns, using No. 22 DCC wire. Li has 44 turns wound on the sans." tuelrig, with no .pacing 1.1t betweentwo windings. At the 13th turn of L4 bring out a to for the purport of connecting the neutralizing CC...10111W, LS has 12 turns wound on  tubingNuneter and 4" high. Leave no space, wind 16 turns for the secondary L6. There Is no Lep taken on this <mi. L7 I.  commercial vartonette. C1U,oth .0005 mfd. variable condensers. R2. RI, R4, RS, R6 are all atriperlte to match the tube used. C3 i s 05/0/3 mid. fined candemer. C4 1. .11,1fixed condenser. This condenser may have to be omitted in order to obtain more regermathm. J1 I. o double-circult hick. while J2 la  !angle circuitk. RI iv a variable grid leak. CS and C6 are both .001 mid. fixed condense,.. N. the r.eutralicing condenaer, I. variable. AFT 1 and AFT 2 ae bothlow -ratio transformers. S4 is the switch that turns off the first three tubes, while S3 Is the switch that turns off the bet two tubes. Use 251A lutesthroughout, although dry cell tubes trill work well, too.
secondary of the RFT. if you are using an
antenna.

*

PLEASE GIVE me a diagram of a 5 -
tube set, which employs a step of untuned
radio -frequency, a step of tuned radio -
frequency, which is neutralized, a regen-
erative detector, and two steps of audio -
frequency amplification.-J. K. Newman,
Tri-City, Ind.

See Fig. 177.
* 5 *

A CIRCUIT of a 6 -tube receiver. single
control, is requested.-G. Y. Reser, Port-
land, Me.

See Fig. 178.

RF

Po 400 Ohm.

PLEASE give the constants for the
set described by Sidney E. Finkelstein,
August I issue, one RF, detector, one
transformer audio, three resistance audio.
-J. E. Bosch, Detroit, Mich.

LI12 is a radio -frequency transformer,
tuned by Cl, a .005 mfd. variable con-
denser. C2 also is .005 mfd. L314L5 is a
3 -circuit tuning coil along the same line
as the one used in the regulation type
of sets. C3 is .00025 mfd. R3 is a

variable resistance, maximum setting 100,-
000 ohms. C4 is .001 mfd. RI and R2 are
20 ohms each, for the 5 -volt tubes. The
variable grid leak should have a range
front 250.000 ohms (t.i megohm) to 8.000.-

5 Meg.

00025

Ohm B

000 or 10,000,000 ohms (8 or 10 megohnis).
C5 is .002 mid. B represents the ballast
resistances. The isolating condensers may
be .006 mid., if one must follow habits, or,
if vou feel inclined to be agreeable
select .5 mid. The plate resistors are
100,000 ohms each (0.1 megohm), while
the grid leaks in the resistance amplifier
are 1,000.000 ohms (1.0 megohm), 500,000
ohms (0.5 megohm) and 250,000 ohms (025
mcgohm) respectively, and are so desig-
nated in the diagram. The method of
wiring is to have the plate resistors go
from plate to B plus, while the leaks
in the audio circuit go from grid to minus
A, the fixed condenser isolating the plate
and grid ends of the resistors and leaks.

AF 1 AF

IC) -
es

Jtot

C

II F=

lc> L
`- F

-Trinf.A

2

O
CS>

ts.

FIG_ 178, showing the diagram of a 6 -tube 1 -dial receiver. This set Ls designed primarily for loop reception. The radio -frequency transformers .re all fixed(so-called untuned). Any type of tubes may be used here. The loop has 20 turns, wound on an IV square and spaced every half inch. A ballast resist-ance (Dever') controls the amplifier filaments.
IN LOOKING over the Jan. 31

RADIO \VORLD I discovered the 'it -

make. I found that you did not gos
capacity of the fixed grid condenser It 4the grid leak (R3) and the two rheosta, -
-Norman Drake, 1340 Nivan, Wichita.Kansas.

The capacity of the fixed grid conden--
is .00025 mfd., the grid leak has a resi-
ance of 2 megohms, the rheostats 20 01,

-apiece.

continental 2 -tube set, which I - Join RADIO WORLD'S University Club
and we will enter your name on our subscription and University fists by special number.Put this number on the outside of the forwarding envelope (not the enclosed returnenvelope) and also put it in your queries and the questions will be answered the MUDS

days as received.

I AM building The Diamond of the Air(1) Could I use an Ambassador coil forthe coupler? (2) Could I use a Rico loud
speaker for this set? (3) Could I use a
variable resistance across the primary ofthe first transformer? (4) Would this set
work without a C battery?-T. Gambino.
2526 Stillwell, Brooklyn, N. Y.

(1) Yes. (2) Yes. (3) Yes. (4) Yes,but your B battery will not last so long.

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

RADIO WORLD, 1493 Broadway, New York City:
Enclosed find $8.00 for RADIO WORLD for one year (52 Nos.) and also considerIbis an application to join RADIO WORLD'S University Club, which gives me freeinforuidak.a in your Radio University Department for the coming year, and a numberindicating my membership.

Name

Street

and State
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_A THOUGHT FOR THE WEEK-There may be only six fundamental hookups-, but a tangle
all too short to learn all that's to be known about them.

brass t . ' 0.110 11.11.6."

112AAPISUARos Lei:AA %Alike end 11441
Pl. BA.1 *BAD IOPT 54111.XIDIAAT

dhs,dos 4 maw mew,
PROW PVIBUCATRIO 0111105

ants-Nsoct PU1111.10411501s$ iTORPORAVION
AuLASD Bussidess

YORYSIVolhT Vise Pessidoed
FURL. e 4'1_114k tft.--r41.7 awl

1"1.4 11555,415S1 SVW BORK 11rT
1,4, Tumor fly... and 411W Rum)

6gre40111IMI TTr Imetesiskaul Rom 4.
111...44 116,41La 14,1. Lssion. Res

Posh. Prelims Si.ese. o Ludo. do Peden
Puseure Lied B theRsoll 11511 O'Venell

1014041 deSomil darts B..
NA11145611141 (01111111. Marc. Reidool

SURSCRIFTION RATES
Mow mom  ow* If 54 ese SILOS i WA

awellis SI N lu Urea ....UM Add $1116 Per
oda Ur bongos bulimia Chrism se 4111110111

iNrial Ps uoimoripuro 4 Re WM .sir RADIO
WORLD .rind is Uwe .Sio, 001.111. Is Wier to
aidensils soltmenstufgreei 4 tilts suilindWilse mho
Pees= 4 40eine osu.sd 6. melholl el rid. 411$1 teri
met. \due .Sits al pullikation AMOR SW* odd 1/541sos
else dui. ~tom isalsssisalas Is re wo  mow*

ADVERTISING RATES
Aussral £e..44.440

1 PH 1 111 451 lime $5011 e

4
Pas witt ' Iii tie. 151104
Poop 4 ID C 115 Wes 15 Ile
Deism. h all 144 haw lei 05

1 WA l9
Par Adiess has 15It.. iikommi
11$ esiorenuts imam 1 1 s
$4 User eseeeeetioels so 111 0 W sor pro lis
4 4Mainwell.. lainmo 1s

WIIIKLY doted sub Igationeu published Wedesedes
essuroholes farms .54. Taal. odeve du ho sasses.
of WU el rm.

CLASSIFIED ADVERTISEMENTS
des per oar* .1n1... le surds. Chu sun

order Ouesour Hiss 15 seam Woe. .Yea
Ns. $1 AG

llooliseed i. ensudeiess Sonar. Menlo 115 1911 oil
Nis Ted Odin 4 Nw Tart. X T. ender Woo set oso

WOO 1. 11116

$, 1925

One -Sided Joy

A REGENERATIVE NEUTRO-
DYNE FOR MORE DX
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The Conference Should Be Held!
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coming to an understanding It 1a d,

ng ke held, that the c''ffiliciing "-us 1 -
leach a Inure s)iiipathetic appreciatioi
Inns. Not only do those who attend
I.readth, to help them see the situ..!
but as the I...only-relict- uccIlcs vtidt
,,,nits better acquainted itli the tarts. 1.

public Information, and thus the moulder .

the Conterence vould Justin its existence
the !louse of Represetitatkes and some
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Talk of Hoover Cancelling Tax on Sets
Conference Because Lacking

Proposed byPower to Enforce Its Plans
By Thomas Stevenson

WASHINGTON.
There is a growing possibility that Sec-

retary of Commerce Hoover may not call
a national radio conference to meet in
Washington this Fall. In the opinion of
Government officials little or nothing can
be accomplished by a conference. About
the only thing that can help the present
siaution, they assert, is legislation giving
the Department of Commerce or some
other agency regulatory powers.

During the middle of the summer Secre-
tary Hoover announced his intention to
call another national radio conference.
While there are pressing radio problems it
is believed that few can be disposed of by
the conference, as the Department of
Commerce is without the authority to put
recommendations into effect.

The Biggest Problem
The most pressing problem is that of

wavelengths. At the 1924 conference the
most important problem was a realloca-
tion of wavelengths so new channels
might be created for additional stations.
Almost as soon as the changes were made
the new channels were exhausted. For
every new wavelength created there were
at least a dozen applicants.

In an effort to prevent trouble, Chief
Radio Supervisor Terrell has tried to find
room on the air for the new stations and
some have been squeezed in here and
there.

With stations so close together, just the
minute one varies from its wavelength
serious interference often results. The
Bureau of Standards has perfected several
methods for checking up on wavemeters
so that stations may keep to their assigned
wavelengths but interference has not been
cut down to any great extent. In addition,
there has been heterodyning which has
caused whistles in the receivers.

There are too many broadcasting sta-
tions and until the number is cut down
there is not going to be much improve-
ment. Only Congress can give the De-
partment of Commerce authority to limit
the number of stations.

Could Reduce Low Limit
During the summer static has drawn at-

tention away from interference caused by
stations. But just as soon as cool weather
returns fans are going to expect distance
reception, and unless the receiver is very
selective considerable interference will be
experienced.

Of course, the broadcasting band of
wavelengths could be extended downward
below 200 meters. At this time, however,
there are few sets that will tune below
225 meters.

About the only thing the conference
could pass upon would be the question of
station power. Due to the good results
of the increase from 1,000 to 5,000 watts
recommendation would be made at the
next conference (if it is held) that an
even further increase of power be per-
mitted.

In anticipation of such a move several
stations are already preparing equipment
to increase the power of their stations to
10,000 watts or more.

Another Question
The question of interconnection of sta-

tions, taken up by the 1924 conference
without decision, would also come up at
the next conference. It is not believed,
however, that the conference would go
on record as favoring any particular

method of interconnection, such as land
wires, short waves, etc.

Experts question the value of a con-
ference this fall. Just as soon as Secre-
tary Hoover returns to Washington he
will be told of the situation. It is be-
lieved Secretary Hoover will communi-
cate with leaders in the radio field for
their views on the subject. It is prob-
able that the results of this survery will
determine whether or not the conference
will be held.
(Copyright, 1925, by Stevenson Radio Syndicate)

SEND IN PHOTOS
If you have built a set you are proud of,

send in photographs of it, including view
of the assembly. Address Gallery Editor,
RADIO WORLD, 1493 Broadway, New York
City.

Lawmaker
Sailing on the Leviathan, Representa-

tive Sol Bloom, of New York City, said
he will investigate radio conditions
abroad.

On his return he plans to introduce
legislation in the House looking to the
taxation of all private receiving sets and
equipment, the proceeds of which are to
supply artists and lecturers of the first
rank for radio programs. He will also
seek to promote, in Washington, an inter-
national treaty for government control of
broadcasting.

The plan that he outlined has been dis-
cussed many times before and has been
emphatically opposed by Secretary
Hoover.

RESULTS
RES U LTS EDITOR:

I have built the "Simple DX Set for the
Novice," described in the May 23 issue of
RADIO WORLD, and in the short time that I
have had this set I am convinced it is a
little wonder. It has wonderful DX pos-
sibilities. During the latter part of June
and the beginning of July, a time of the
3 ear known to be bad for DX, I have re-
ceived 37 stations. Among these are:
WCBD, Zion City, Ill.; WTAM, Cleve-
land, 0.; WSAI, Cincinnati, 0.; CNRA,
New Brunswick, Canada; WDAF, Kansas
City, Kans. If that can be done in sum-
mer, you can imagine what can be done
in the winter. The outstanding feature
in this set is the great selectivity. It can
separate and bring in clearly stations just
a few meters apart, for example station
CNRA, on 313 meters, was brought in
through WGBS, 316 meters, and KDKA
on 309 meters. Now if this isn't selectiv-
ity, I would like to know what is. An-

other virtue of this set is its volume and
clearness, both of which ought not be
neglected in the least. I use a C301 A
tube with 20 volts on the plate, two USL
condensers and a uni-vernier dial for tun-
ing the secondary condenser.

LEON GREENE,
408 Hopkins Ave., Brooklyn, N. Y.

THE CIRCUIT DIAGRAM of the "Simple DX
Set for the Novice," described by Percy Warren

in the May 23 issue. (Fig. 2).

A PICTURE DIAGRAM (Fig. 1) of the wiring of the circuit Percy Warren described.
the same one shown schematically in Fig. 2. The tubing is 3" In diameter and C' lengthwound on one tubing. There are 50 turns on the grid coil (C and 13), 10 turns for the
Primary coil (A and B), and 35 turns for the plate coil (E and F). Leave Vs" spacingbetween coils. The variable condensers (C2 and C3) have a maximum capacity of .0005odd. The coil wire is No. 22 SCC. Keep the polarities in the same manner that theyare shown on diagram. Use a WD12 tube for the detector and a 6 -ohm rheostat.
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The Conference Should Be Held!
S°ME of Secretary Hoover's advisers an -ed to holding the Fourth

National Radio Conference, on the ground that the Department ol
ommerce has no power to carry out any recommendations that the Con-

trrence might make on the important radio problems of the day.
It is true indeed that Congress has been disappointingly pet\ Erse about

conferring power on some agency to cope with the great problems that
cast -developing radio engenders. There has long seemed to be general be

lief that the Department of Commerce should enjoy these powers. But bill,
designated to ameliorate radio conditions always seem to get lost in thi
shuffle as Congress goes through its helter-skelter operation of clearin
the decks for the trip home.

That should not deter those who have the interest of radio close to then'
heart from conferring this year, as they hate done during previous Falls,
and coming to an understanding. It is decided') helpful that such a gather-
ing be held, that the conflicting views be aired and that all should thereby
reach a snore sympathetic appreciation of the many phases d- the prob-
lems. Not only do those who attend the contei clue thereby gain greater
breadth, to help them see the situation curl ectl. and Stith sane coolness.
but as the Conference receives widespread puldicit), the general public be-
comes better acquainted with the facts. lience :IS an instrumentality of
public information, and thus the moulder of hell informed public opinion.
the Conference would justify its existence. 1' t, n some backtyard members
of the House of Representatives and some imeonvinced Senators might be
brought around to a more intelligent viewpoint egarding radio problems
and the necessity for solving them.

While at the present stage it would be an academic rather than a legally
practical Conference, one may hope time, in spite of previous
contrary experience, the exposed needs and the co-operative plans for
meeting them might be embodied in a bill that li some mischance might
become law.

There is no occasion for calling off the I. inference tt hilt Secretary
Hoover himself had announced would be held, a decision n hick some of his
advisers will counsel him to reverse, when he returns to Washington. It
is a weakness indeed to sacrifice principle to the practical exigencies of the
moment. Tile atmosphere of impossibility Stith tthieh some ttould slur
round the suggestion of a Conference is rat hen assumptive at best. It
should not be for the friends of radio to accept defeat before the battle. If
the plan is to stir public opinion by calling iii the I "Ilit*FelICV, so that
Congress may be shamed or frightened into action, the history of political
scheming lends little encouragement to such hopeful

There is much at stake in radio today and its problems are of cast coil
cern. Besides the millions of broadcast listeners who turn attentive ears
to the loud speaker for enjoyment and information, even indeed educa-
tion, there are the connnercial interests whose welfare should not be
ignored because of the numerical minority of their membership. 'Die
stations that cause unwitting interference, those that are not very success-
ful in delivering their programs to the public because of inutile wave-
lengths, the prospective stations that want a place on the air, the greater
institutions that are using Increased Power and planning further to aug-
ment the output wattage ; the stations now using or building Super -Power
transmitters; the wholesale manufacturers of radio sets, parts and acces-
sories; their jobbing and retailing adjuncts and co -workers ---all these
have are under the common cloak. If it is porous and unshirlding, they
suffer, and that means an imposing body of the general public.

Their opinion probably would be in favor of holding the Conference, for
to the conferees, always men high in radio ranks, all these diversified
classes look for facts and guidance. As an informational institution alone
the Conference justifies its existence. Let not the dour expectations of
well-intentioned but erring experts defeat the hopes of the many that the
conclave will go on.

If Congress receives the best advice of the moment from a self -supported
Conference and ignores that advice we will know again that Congress is to
blame. Otherwise we might suspect that the Department of Commerce is
losing interest!
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Talk of Hoover Cancelling Tax on Sets
Conference Because Lacking

Power to Enforce Its Plans Proposed by
By Thomas Stevenson

WASHINGTON.
There is a growing possibility that Sec-

retary of Commerce Hoover may not call
a national radio conference to meet in
Washington this Fall. In the opinion of
Government officials little or nothing can
be accomplished by a conference. About
the only thing that can help the present
siaution, they assert, is legislation giving
the Department of Commerce or some
other agency regulatory powers.

During the middle of the summer Secre-
tary Hoover announced his intention to
call another national radio conference.
While there are pressing radio problems it
is believed that few can be disposed of by
the conference, as the Department of
Commerce is without the authority to put
recommendations into effect.

The Biggest Problem
The most pressing problem is that of

wavelengths. At the 1924 conference the
most important problem was a realloca-
tion of wavelengths so new channels
might be created for additional stations.
Almost as soon as the changes were made
the new channels were exhausted. For
every new wavelength created there were
at least a dozen applicants.

In an effort to prevent trouble, Chief
Radio Supervisor Terrell has tried to find
room on the air for the new stations and
some have been squeezed in here and
there.

With stations so close together, just the
minute one varies from its wavelength
serious interference often results. The
Bureau of Standards has perfected several
methods for checking up on wavemeters
so that stations may keep to their assigned
wavelengths but interference has not been
cut down to any great extent. In addition,
there has been heterodyning which has
caused whistles in the receivers.

There are too many broadcasting sta-
tions and until the number is cut down
there is not going to be much improve-
ment. Only Congress can give the De-
partment of Commerce authority to limit
the number of stations.

Could Reduce Low Limit
During the summer static has drawn at-

tention away from interference caused by
stations. But just as soon as cool weather
returns fans are going to expect distance
reception, and unless the receiver is very
selective considerable interference will be
experienced.

Of course, the broadcasting band of
wavelengths could be extended downward
below 200 meters. At this time, however,
there are few sets that will tune below
225 meters.

About the only thing the conference
could pass upon would be the question of
station power. Due to the good results
of the increase from 1,000 to 5,000 watts
recommendation would be made at the
next conference (if it is held) that an
even further increase of power be per-
mitted.

In anticipation of such a move several
stations are already preparing equipment
to increase the power of their stations to
10,000 watts or more.

Another Question
The question of interconnection of sta-

tions, taken up by the 1924 conference
without decision, would also come up atthe next conference. It is not believed,
however, that the conference would go
on record as favoring any particular

method of interconnection, such as land
wires, short waves, etc.

Experts question the value of a con-
ference this fall. Just as soon as Secre-
tary Hoover returns to Washington he
will be told of the situation. It is be-
lieved Secretary Hoover will communi-
cate with leaders in the radio field for
their views on the subject. It is prob-
able that the results of this survery will
determine whether or not the conference
will be held.
(Copyright, 1925, by Stevenson Radio Syndicate)

SEND IN PHOTOS
If you have built a set you are proud of,

send in photographs of it, including view
of the assembly. Address Gallery Editor,
RADIO WORLD, 1493 Broadway, New York
City.

Lawmaker
Jailing on the Leviathan, Representa-

tive Sol Bloom, of New York City, said
he will investigate radio conditions
abroad.

On his return he plans to introduce
legislation in the House looking to the
taxation of all private receiving sets and
equipment, the proceeds of which are to
supply artists and lecturers of the first
rank for radio programs. He will also
seek to promote, in Washington, an inter-
national treaty for government control of
broadcasting.

The plan that he outlined has been dis-
cussed many times before and has been
emphatically opposed by Secretary
Hoover.

RESULTS
RESULTS EDITOR:

I have built the "Simple DX Set for the
Novice," described in the May 23 issue of
RADIO WORLD, and in the short time that I
have had this set I am convinced it is a
little wonder. It has wonderful DX pos-
sibilities. During the latter part of June
and the beginning of July, a time of the
ear known to be bad for DX, I have re-

ceived 37 stations. Among these are:
WCBD, Zion City, Ill.; WTAM, Cleve-
land, 0.; WSAI, Cincinnati, 0.; CNRA,
New Brunswick, Canada; WDAF, Kansas
City, Kans. If that can be done in sum-
mer, you can imagine what can be done
in the winter. The outstanding feature
in this set is the great selectivity. It can
separate and bring in clearly stations just
a few meters apart, for example station
CNRA, on 313 meters, was brought in
through WGBS, 316 meters, and KDKA
on 309 meters. Now if this isn't selectiv-
ity, I would like to know what is. An-

other virtue o this set is its volume and
clearness, both of which ought not be
neglected in the least. I use a C301 A
tube with 20 volts on the plate, two USL
condensers and a uni-vernier dial for tun-
ing the secondary condenser.

LEON GREENE,
408 Hopkins Ave., Brooklyn, N. Y.

THE CIRCUIT DIAGRAM of the "Simple DX
Set for the Novice," described by Percy Warren

in the May 23 issue. (Fig. 2).

V

A PICTURE DIAGRAM (Fig. 1) of the wiring of the circuit Percy Warren described,
the same one shown schematically in Fig. 2. The tubing is 3" in diameter and 4" lengthwound on one tubing. There are 50 turns on the grid coil (C and D), 10 turns for the
Primary coil (A and B), and 35 turns for the plate coil (E and F). Leave 94" spacingbetween coils. The variable condensers (C2 and C3) have a maximum capacity of .0005mid. The coil wire is No. 22 SCC. Keep the polarities in the same manner that theyare shown on diagram. Use a WDI2 tube for the detector and a 6 -ohm rheostat.
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The Conference Should Be Held!
SOME of Secretary Hoover's advisers art , -t d to holding the Fourth

National Radio Conference, on the ground that the Ilepartment
Commerce has no power to carry out any recommendations that the Cot.
Terence might make on the important radio problems of the day.

It is true indeed that Congress has been disappointingly perverse about
conferring power on some agency to cope (skit the great problems that
fast -developing radio engenders. There has long seemed to be general be
lief that the Department of Commerce should enjoy these powers. But bill,
designated to ameliorate radio conditions always seem to get lost in the
shuffle as Congress goes through its !leiter shelter operation of clraritie
the decks for the trip home.

That should not deter those who have the Interest of radio close to theii
heart from conferring this year, as they hate one during previous Falls,
and coming to an understanding. It is decided15 helpful that such a gather-
ing be held, that the conflicting views be airs d and that all should thereby
reach a more sympathetic appreciation of the many phases of the prob-
lems. Not only do those who attend the conference thereby gain greater
breadth, to help them see the situation correctl) ;old tt ith sane coolness.
but as the Conference receives widespread pultlicit), the general public be-
comes better acquainted with the facts. lience as all instrumentality of
public information, and thus the moulder of s ell informed public opinion,
the Conference would justify its existence. FN, n some backward members
of the House of Representatives and some tun ,tivinced Senators might be
brought around to a more intelligent viewpoint regarding radio problems
and the necessity for solving them.

While at the present stage it would be an atatleinic rather than a legally
practical Conference, one may in shoe of previous
contrary experience, the exposed needs and the co operative plans for
meeting them might be embodied in a bill that It) some mischance might
become law.

There is no occasion for calling off the l onferenee which Secretary
}louver himself had announced would be held, a decision tt hich some of his
ads isers will counsel him to reverse, when he returns to Washington. It
is a weakness indeed to sacrifice principle to the practical exigencies of the
moment. Tile atmosphere of impossibility \s nit n slit h St,111e tt ould sur-
round the suggestion of a Conference is rather assumptive at best. It
should not be for the friends of radio to accept defeat before the battle. if
the plan is to stir public opinion by calling ill the ( onfereuce, sat that
Congress may be shamed or frightened into action, the history of political
scheming lends little encouragement to such hopeful souls.

There is much at stake in radio today and its problems ale of vast con-
cern. Besides the millions of broadcast listeners who turn attentive tars
to the loud speaker for enjoyment and information, even indeed educa-
tion, there are the commercial interests whose welfare should not be
ignored because of the numerical minority of their membership. The
stations that cause unwitting interference, those that are not very success-
ful in delivering their programs to the public because of inutile wave-
lengths, the prospective stations that want a place on the air, the greater
institutions that are using Increased Power and planning further to aug-
ment the output wattage; the stations now using or building Super -Power
transmitters; the wholesale manufacturers of radio sets, parts and acces-
sories; their jobbing and retailing adjuncts and co -workers --all these
have are under the common cloak. If it is porous and unshielding, they
suffer, and that means an imposing body of the general public.

Their opinion probably would be in favor of holding the Conference, for
to the conferees, always men high in radio ranks, all these diversified
classes look for facts and guidance. As an informational institution alone
the Conference justifies its existence. Let not the dour expectations of
well-intentioned but erring experts defeat the hopes of the many that the
conclave will go on.

If Congress receives the best advice of the moment from a self -supported
Conference and ignores that advice we will know again that Congress is to
blame. Otherwise we might suspect that the Department of Commerce is
losing interest!
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Talk of Hoover Cancelling
Conference Because Lacking

Power to Enforce Its Plans
By Thomas Stevenson

WASHINGTON.
There is a growing possibility that Sec-

retary of Commerce Hoover may not call
a national radio conference to meet in
Washington this Fall. In the opinion of
Government officials little or nothing can
be accomplished by a conference. About
the only thing that can help the present
siaution, they assert, is legislation giving
the Department of Commerce or some
other agency regulatory powers.

During the middle of the summer Secre-
tary Hoover announced his intention to
call another national radio conference.
While there are pressing radio problems it
is believed that few can be disposed of by
the conference, as the Department of
Commerce is without the authority to put
recommendations into effect.

The Biggest Problem
The most pressing problem is that of

wavelengths. At the 1924 conference the
most important problem was a realloca-
tion of wavelengths so new channels
might be created for additional stations.
Almost as soon as the changes were made
the new channels were exhausted. For
every new wavelength created there were
at least a dozen applicants.

In an effort to prevent trouble, Chief
Radio Supervisor Terrell has tried to find
room on the air for the new stations and
some have been squeezed in here and
there.

With stations so close together, just the
minute one varies from its wavelength
serious interference often results. The
Bureau of Standards has perfected several
methods for checking up on wavemeters
so that stations may keep to their assigned
wavelengths but interference has not been
cut down to any great extent. In addition,
there has been heterodyning which has
caused whistles in the receivers.

There are too many broadcasting sta-
tions and until the number is cut down
there is not going to be much improve-
ment. Only Congress can give the De-
partment of Commerce authority to limit
the number of stations.

Could Reduce Low Limit
During the summer static has drawn at-

tention away from interference caused by
stations. But just as soon as cool weather
returns fans are going to expect distance
reception, and unless the receiver is very
selective considerable interference will be
experienced.

Of course, the broadcasting band of
wavelengths could be extended downward
below 200 meters. At this time, however,
there are few sets that will tune below
225 meters.

About the only thing the conference
could pass upon would be the question of
station power. Due to the good results
of the increase from 1,000 to 5,000 watts
recommendation would be made at the
next conference (if it is held) that an
even further increase of power be per-
mitted.

In anticipation of such a move several
stations are already preparing equipment
to increase the power of their stations to
10,000 watts or more.

Another Question
The question of interconnection of sta-

tions, taken up by the 1924 conference
without decision, would also come up atthe next conference. It is not believed,
however, that the conference would go
on record as favoring any particular

method of interconnection, such as land
wires, short waves, etc.

Experts question the value of a con-
ference this fall. Just as soon as Secre-
tary Hoover returns to Washington he
will be told of the situation. It is be-
lieved Secretary Hoover will communi-
cate with leaders in the radio field for
their views on the subject. It is prob-
able that the results of this survery will
determine whether or not the conference
will be held.
(Copyright, 1925, by Stevenson Radio Syndicate)

SEND IN PHOTOS
If you have built a set you are proud of,

send in photographs of it, including view
of the assembly. Address Gallery Editor,
RAMO WORLD, 1493 Broadway, New York
City.

Tax on Sets
Proposed by
Lawmaker

Sailing on the Leviathan, kepi e,enta-
tive Sol Bloom, of New York City, said
he will investigate radio conditions
abroad.

On his return he plans to introduce
legislation in the House looking to the
taxation of all private receiving sets and
equipment, the proceeds of which are to
supply artists and lecturers of the first
rank for radio programs. He will also
seek to promote, in Washington, an inter --
national treaty for government control of
broadcasting.

The plan that he outlined has been dis-
cussed many times before and has been
emphatically opposed by Secretary
Hoover.

RESULTS
RESULTS EDITOR;

I have built the "Simple DX Set for the
Novice," described in the May 23 issue of
RADIO WORLD, and in the short time that I
have had this set I am convinced it is a
little wonder. It has wonderful DX pos-
sibilities. During the latter part of June
and the beginning of July, a time of the
ear known to be bad for DX, I have re-

ceived 37 stations. Among these are:
WCBD, Zion City, Ill.; WTAM, Cleve-
land, 0.; WSAI, Cincinnati, 0.; CNRA,
New Brunswick, Canada; WDAF, Kansas
City, Kans. If that can be done in sum-
mer, you can imagine what can be done
in the winter. The outstanding feature
in this set is the great selectivity. It can
separate and bring in clearly stations just
a few meters apart, for example station
CNRA, on 313 meters, was brought in
through WGBS, 316 meters, and KDKA
on 309 meters. Now if this isn't selectiv-
ity, I would like to know what is. An-

other virtue o: this set is its volume and
clearness, both of which ought not be
neglected in the least. I use a C301 A
tube with 20 volts on the plate, two USL
condensers and a uni-vernier dial for tun-
ing the secondary condenser.

LEON GREENE,
408 Hopkins Ave., Brooklyn, N. Y.

THE CIRCUIT DIAGRAM of the "Simple DX
Set for the Novice," described by Percy Warren

in the May 23 issue. (Fig. 2).

1,11111k°0

A PICTURE DIAGRAM (Fig. 1) of the wiring of the circuit Percy Warren described,
the same one shown schematically in Fig. 2. The tubing is 3" In diameter and 4" lengthwound on one tubing. There are So turns on the grid coil (C and D), 10 turns for the
Primary coil (A and B), and 35 turns for the plate coil (E and F). Leave Vs" spacingbetween coils. The variable condensers (C2 and C3) have a maximum capacity of .0005mid. The coil wire is No. 22 SCC. Keep the polarities in the same manner that theyare shown on diagram. Use a WD12 tube for the detector and a 6 -ohm rheostat.
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THE RADIO UNIVERSITY
AQUESTION and Answer Department conducted

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

pcz,
L2

71- GPc AFT-2 B.
QUO 1-

-I I
0025

.002

R C2

.002

90 VOLT LEAD

- B

-1110001-01101
45 V 22%2 V. 221/2 V. TAP

A

R
-7

FIG. 176, showing a diagram of the 3 -Tube Neutrodyne. This set is difficult to build, but when built properly gives tremendous volume. The antenna coilhas 12 turns wound on a piece of tubing 4" high. Use No. 22 DCC wire. L2 has 45 turns, wound on the same tubing. Leave no spacing between LI and L2.L3 has the same number of turns that the antenna coil has. IA is a bit different than L2, in that there are 12 turns made and then a tap is taken; 33 mareturns are wound. This makes a total of 45 turns. L5, 1.6 is wound in the same fashion as L3L4. All the coils are wound on 33,55'. forms of the, same kind of
wire. The capacities of all the variable condensers are .0005 mfd., normally 23 plates. AFT1 is a high ratio type, while AFT2 is a low ratio type. Use
201A tubes throughout. R1 is a 15 -ohm rheostat and controls the first two tubes, while the other rheostat controls the last tube and has a resistance of 20ohms. NI, N2 are both neutralizing condensers of variable capacity. The tap that was made is connected to one terminal of these condensers. This setdoes not radiate and is very simple to tune.

WILL YOU please give me a hookup of
a 3 -tube Neutrodyne which is very selec-
tive and loud. I am an experienced builder
and do not mind if it is a bit difficult to
build.-L. H. Notroman, Klingsley, Pa.

See Fig. 176.
* * *

I HAVE a thermiodyne set. I wonder
ii the Bretwood variable grid leak would
be of service.-J. G. Whetst9ne, Hunts-
ville, Ilinois.

Yes.
* * *

I AM interested in J. E. Anderson's
Baby Super -Heterodyne as published in
the July 11 issue of RADIO WORLD. (1)
Is the set practical? (2) Approximate-
ly how far will it pull in on the speaker
under average conditions? (3) As No.
22 DSC wire is difficult to get here,
what wire can I substitute? (4) I have
three variable condensers of .00023 mfd.
capacity. Are these all right to use?
(5) What wavelengths will this set tune
to? (6) Can these condensers be used in
the 3 -tube Neutrodyne using the Reflex
Rlan, which was published in the May 30
issue of RADIO WoRLD?-E. W. Miller,
1404 Summit St., Ft. Wayne, Ind.

(1) Yes. (2) About 300 miles. (3) No. 24
DSC. (4) Yes. (5) 190 to 550 meters. (6)
Yes.

* *

WOULD THERE be any increase in
sensitivity if the first tube of a standard
Super -Heterodyne were made regenera-
tive? (2) Would such a detector tend to
be unstable or to radiate, when used with
a loop, with a center tap grounded to A
minus. (3) Intermediate amplifier exhausts
B battery current too much. Would a C
battery result in any economy and where
should it be connected? (4) There are
90 volts on the plate of both amplifiers.
Tubes are of the one dollar variety. How
can I get more volume?-Ansley New-
man. 70 Main St., Buffalo, N. Y.

(1) The Pressley Super -Heterodyne
which was described in the April 18 issue
of RADIO WORLD employs such a scheme.
(2) No. Ground to A plus. (3) No. (4) The

tubes may be at fault. Good tubes mean
good volume. The tubes are also the
cause of a B battery running down
quickly.

* * *
I HAVE a 180 -degree variocoupler

wound to cover the broadcast wave-
lengths. It is 3%" in diameter. There are
14 turns on the primary and 41 turns onthe secondary. Could I use it in The
Diamond of the Air?-Harry Lince, 140
Marth St., Allegan, Mich.

Yes, with .0005 mfd. condenser.
* * *

CAN THE Bremer -Tully old-style 3-
circuit tuner with extra loading coil and
new style air core transformer with ad-
justable primary be incorporated in The
Diamond.?-E. P. Baker, Vancouver, B. C.,
Canada.

Yes.
* * *

HOW WOULD you test the insulation
of the antenna?-L. D. Caples, Buyor,
N. D.

Insert a spark gap in series with the
antenna and energize the antenna circuit
with the high voltage from the secondary
winding of an AC transformer. If the
insulators are leaking the energy instead
of discharging across the spark gap will
pass across the insulators down the poles
and then into the ground system, com-
pletely short-circuiting the transformer.

* * *

WHAT IS the difference between an
alternating current generator with slip
rings and a direct current motor?-P. L.
Nomon, Altaba, Alaska.

The direct current motor uses a direct
current to produce mechanical work,
while the alternating current generator
makes AC by the rotation of the arma-
ture, which has slip rings and brushes in
a magnetic field. The instrument that
leads the current from the alternating cur-
rent generator is made up of two slip
rings. The instrument for leading the
current, coming into the armature of the
motor, is made up out of a commutator.
This commutator has many segments,

which are connected to the terminals of
the armature coils, in such a manner as to
produce rotation. The field current for
the motor comes from the power source
which drives the armature, while in the
case of the alternating generator, it is
usually supplied from an external direct
current source.

* * *

I HAVE a transmitter with an output
of 50 watts, the plate supply of current
coming from a motor generator set. The
starting resistance for my motor has
burned out and there is no way that I
can either get a new one or fix this one.
Could you help me?-P. Y. Yoldman,
Arsanos, New Zealand.

There is a very simple remedy for this.
Take an iron pot and fill it up with salt
water (no other kind of water will do).
Get a piece of iron, about half the length
of the pail, also about the same width as
the pail. Put one end of this plate to the
110 -volt mains and a rope which has a
pulley to the same terminal. The bottom
of the pail goes to one terminal of the
motor and also to the shunt winding
while the other motor terminal and shunt
winding goes to the 110 volt mains. Lower
the iron plate in the water slowly. As
this is done, the resistance of the armature
will be reduced until the motor starts.
drop the plate further into the pail until
it touches the bottom. At this point the
whole resistance is cut out of the circuit.
At his point the armature is connected
directly across the power source. You
will have to be very careful when operat-
ing this little device as there is a chance of
starting the motor too fast and burning
out the armature.

* * *

I HAVE a 3 -circuit tuner, some .00035
variable condensers and 301A tubes. Can
these parts be utilized to build The Dia-
mond of the Air and if so, what changes
would you suggest in wiring the circuit.-
H. J. Wittner, Wash., D. C.

Add on 5 turns to the secondary andtickler of the tuner and 5 turns to the
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177, showing the diagram of the S -tube receiver requested by J. K. Newman. LI 12 is a commercial radio -frequency transformer (fixed type). 1.3 isid on a tubing 3" in diameter and contains 12 turns, using No. 22 DCC wire. L4 has 46 turns wound on the same tubing, with no spacing left betweentwo windings. At the 13th turn of 1.4 bring out a tap for the purpose of connecting the neutralizing condenser. L5 has 12 turns wound on a tubing 3"4ameter and 4" high. Leave no space, wind 46 turns for the secondary 1.6. There is no tap taken on this coil. L7 is a commercial variometer. C1C2Joth .0005 mfd. variable condensers. R2, R3, R4, R5, R6 are all amperites to match the tubes used. C3 is a .00025 mid. fixed condenser. C4 is a .001fixed condenser. This condenser may have to be omitted in order to obtain more regeneration. J1 is a double -circuit jack, while J2 is a single circuitk. RI is a variable grid leak. C5 and C6 are both .001 mfd. fixed condense rs. N, the neutralizing condenser, is variable. AFT 1 and AFT 2 are bothlow -ratio transformers. S4 is the switch that turns off the first three tubes, while S3 is the switch that turns off the last two tubes. Use 201A tubes'throughout, although dry cell tubes will work well, too.
secondary of the RFT, if you are using an
antenna.

* * *

PLEASE GIVE me a diagram of a 5 -
tube set, which employs a step of untuned
radio -frequency, a step of tuned radio -
frequency, which is neutralized, a regen-
erative detector, and two steps of audio-
frequency amplification.-J. K. Newman,
Tri-City, Ind.

See Fig. 177.
* * *

A CIRCUIT of a 6 -tube receiver, single
control, is requested.-G. Y. Reser, Port-
land, Me.

See Fig. 178.

RF

Po 4000hm.
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aa a

..

PLEASE give the constants for the
set described by Sidney E. Finkelstein,
August 1 issue, one RF, detector, one
transformer audio, three resistance audio.
-J. E. Bosch, Detroit, Mich.

L1L2 is a radio -frequency transformer,
tuned by Cl, a .005 mfd. variable con-
denser. C2 also is .005 mfd. L3L4L5 is a
3 -circuit tuning coil along the same line
as the one used in the regulation type
of sets. C3 is .00025 mfd. R3 is a
variable resistance, maximum setting 100,-
000 ohms. C4 is .001 mfd. R1 and R2 are
20 ohms each, for the 5 -volt tubes. The
variable grid leak should have a range
front 250,000 ohms (4 megohm) to 8,000,-
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000 or 10,000,000 ohms (8 or 10 megohms).
C5 is .002 mfd. B represents the ballast
resistances. The isolating condensers may
be .006 mfd., if one must follow habits, or,
if you feel inclined to be agreeable
select .5 mfd. The plate resistors are
100,000 ohms each (0.1 megohm), while
the grid leaks in the resistance amplifier
are 1,000,000 ohms (1.0 megohm), 500,000
ohms (0.5 megohm) and 250,000 ohms (025
megohm) respectively, and are so desig-
nated in the diagram. The method of
wiring is to have the plate resistors go
from plate to B plus, while the leaks
in the audio circuit go from grid to minus
A, the fixed condenser isolating the plate

and leaks.

AF 2

-1Tmf.A D" V. B 221,5V 6735 V. 90 V.
-L---'-.111111111--"11111111111111111111111.1111

FIG. 178, showing the diagram of a 6 -tube 1 -dial receiver. This set is designed primarily for loop reception. The radio -frequency transformers are all fixed(se -called untuned). Any type of tubes may be used here. The loop has 20 turns, wound on an 18" square and spaced every half inch. A ballast resist-ance (Daven) controls the amplifier filaments.
IN LOOKING over the Jan. 31 issue ofRADIO WORLD I discovered the Trans-

continental 2 -tube set, which I desire tomake. I found that you did not give the
capacity of the fixed grid condenser (C4),the grid leak (R3) and the two rheostats.-Norman Drake, 1340 Nivan, Wichita.Kansas.

The capacity of the fixed grid condenser
is .00025 mfd., the grid leak has a resist-
ance of 2 megohms, the rheostats 20 ohm.
apiece.

* * *

I AM building The Diamond of the Air.(1) Could I use an Ambassador coil forthe coupler? (2) Could I use a Rico loud
speaker for this set? (3) Could I use avariable resistance across the primary ofthe first transformer? (4) Would this setwork without a C battery?-T. Gambino,
2526 Stillwell, Brooklyn, N. Y.

(1) Yes. (2) Yes. (3) Yes. (4) Yes,'but your B battery will not last so long.

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

And Get Free Question and Answer Service for the Coming 52 Weeks.
RADIO WORLD, 1493 Broadway, New York City:

Enclosed find $6.00 for RADIO WORLD for one year (52 Nos.) and also considerthis an application to join RADIO WORLD'S University Club, which gives me freeinformatic,a in your Radio University Department for the coming year, and a number
indicating my membership.

Name

Street

r;., an.f State



A 1)1 ki 1\ I 1\ ; 11 ue;u.

A THOUGHT FOR THE WEEK-There may be only six fundamental hookups. but a sangic
Jt-time is all too short to learn all that's to be known about them

<

Boar lam ao aft...  aua.. ork 11 sava 41*

ah-./a 1,70 I $111
rt ati-L41.11W Ira-1MT 11111111111/M4- abo.4 a./ 4  

nu* Pc &LAC * Tana
111B0441111.11 1La 7t.9 Malta a'a 1%01 00011/4111114VIV`

BaBL114 17 ILLS 11111111111114 Amigo&
lift-NIMIINT TIw Paashimi

FILM I .1..a art
14.I 111I1.  1 XXII 11011.1.1.11r

Pftal.a //i. Tao.. loan ud 4141 111
11100.1 as VII. IMI0610 %Jabal h.= Olt

Bear. SAS. Y.*1 La Leda& 11111
Para. Prana be..... 41. Abr 1-0

 rsaastatt. LaJ tlaampoll 014 0 Pbaseli

101171141 lbalmaa Data Illowialeamiastas (Pine Paaw Nerd
SCIESCILIPTION RATES

 wr 400110  OS* la  Noe BS OA
mobs II I II kr Mow 111 H a aa.
albs Ire hamias s. R II mew.

. m*4 by we tor. UN Imo aw
1111011L0 arias/ I Um afar/ emadhas I. L.

aoltroatmlemsm al Amer ofttoor
oddems 4 lk nargeil et mi. daTt... IaW aile. 4 omtama Imal. Oise ..4

61. Emir 40606000' 1100610110160/14.11 I. MO Of  .raw. '1

ADVEETISING RATES
imaarea 4116

{ ham I " i 411I llama

1;

Pyle. I - a * III lionram U I 1 a alma
Niro* * '4

C

11- 114 ham
1 Iasi

P a ami Mr
T ire Wroma,OS  ImmoN saw. =mi.oar II 0 W ma rev

a ...00.06100 0066066
srma.lr 4.....a owl IlsomIlu a...Slaked

laisi her Won l'unsina Mons dart
4 dor 4 14m.

W".0,
60 GAMS.

CLASSWILD ADIVCRTISEJERBITS
i or. as awe ii1411011016 I 11 word.. Ciao .

anis, Ilaaalsoil OBBmanisIo it wow Ilso . sat -
t

11,  Ilion Brew Woo 1*. Itlit
Pmoi airb. ea IlIes Td 11 T.. solar the soot

Il4ss4 I e

One -Sided Joy

A REGENERATIVE NEUTRO-
DYNE FOR MORE DX

a.. ke all oun,prWair.s. Ira.  
lADeD 1111, dread PowW ant per no,

11.10110 WORLD. IA 6.144h4ap , Pow errik

The Conference Should Be Held!

t! itt I a-



August 8, 1925 RADIO WORLD

Talk of Hoover Cancelling
Conference Because Lacking

Power to Enforce Its Plans
By Thomas Stevenson

WASHINGTON.
There is a growing possibility that Sec-

retary of Commerce Hoover may not call
a national radio conference to meet in
Washington this Fall. In the opinion of
Government officials little or nothing can
be accomplished by a conference. About
the only thing that can help the present
siaution, they assert, is legislation giving
the Department of Commerce or some
other agency regulatory powers.

During the middle of the summer Secre-
tary Hoover announced his intention to
call another national radio conference.
While there are pressing radio problems it
is believed that few can be disposed of by
the conference, as the Department of
Commerce is without the authority to put
recommendations into effect.

The Biggest Problem
The most pressing problem is that of

wavelengths. At the 1924 conference the
most important problem was a realloca-
tion of wavelengths so new channels
might be created for additional stations.
Almost as soon as the changes were made
the new channels were exhausted. For
every new wavelength created there were
at least a dozen applicants.

In an effort to prevent trouble, Chief
Radio Supervisor Terrell has tried to find
rodm on the air for the new stations and
sonic have been squeezed in here and
there.

With stations so close together, just the
minute one varies from its wavelength
serious interference often results. The
Bureau of Standards has perfected several
methods for checking up on wavemeters
so that stations may keep to their assigned
wavelengths but interference has not been
cut down to any great extent. In addition,
there has been heterodyning which has
caused whistles in the receivers.

There are too many broadcasting sta-
tions and until the number is cut down
there is not going to be much improve-
ment. Only Congress can give the De-
partment of Commerce authority to limit
the number of stations.

Could Reduce Low Limit
During the summer static has drawn at-

tention away from interference caused by
stations. But just as soon as cool weather
returns fans are going to expect distance
reception, and unless the receiver is very
selective considerable interference will be
experienced.

Of course, the broadcasting band of
wavelengths could be extended downward
below 200 meters. At this time, however,
there are few sets that will tune below
225 meters.

About the only thing the conference
could pass upon would be the question of
station power. Due to the good results
of the increase from 1,000 to 5,000 watts
recommendation would be made at the
next conference (if it is held) that an
even further increase of power be per-
mitted.

In anticipation of such a move several
stations are already preparing equipment
to increase the power of their stations to
10,000 watts or more.

Another Question
The question of interconnection of sta-

tions, taken up by the 1924 conference
without decision, would also come up atthe next conference. It is not believed,
however, that the conference would go
on record as favoring any particular

method of interconnection, such as land
wires, short waves, etc.

Experts question the value of a con-
ference this fall. Just as soon as Secre-
tary Hoover returns to Washington he
will be told of the situation. It is be-
lieved Secretary Hoover will communi-
cate with leaders in the radio field for
their views on the subject. It is prob-
able that the results of this survery will
determine whether or not the conference
will be held.
(Copyright, 1925, by Stevenson Radio Syndicate)

SEND IN PHOTOS
If you have built a set you are proud of,

send in photographs of it, including view
of the assembly. Address Gallery Editor,
RADIO WORLD, 1493 Broadway, New York
City.

Tax on Sets
Proposed by
Lawmaker

Sailing on the Leviathan, Representa-
tive Sol Bloom, of New York City, said
he will investigate radio conditions
abroad.

On his return he plans to introduce
legislation in the House looking to the
taxation of all private receiving sets and
equipment, the proceeds of which are to
supply artists and lecturers of the first
rank for radio programs. He will also
seek to promote, in Washington, an inter-
national treaty for government control of
broadcasting.

The plan that he outlined has been dis-
cussed many times before and has been
emphatically opposed by Secretary
Hoover.

RESULTS
RESULTS EDITOR

I have built the "Simple DX Set for the
Novice," described in the May 23 issue of
RADIO WORLD, and in the short time that I
have had this set I am convinced it is a
little wonder. It has wonderful DX pos-
sibilities. During the latter part of June
and the beginning of July, a time of the
ear known to be bad for DX, I have re-

ceived 37 stations. Among these are:
WCBD, Zion City, Ill.; WTAM, Cleve-
land, 0.; WSAI, Cincinnati, 0.; CNRA,
New Brunswick, Canada; WDAF, Kansas
City, Kans. If that can be done in sum-
mer, you can imagine what can be done
in the winter. The outstanding feature
in this set is the great selectivity. It can
separate and bring in clearly stations just
a few meters apart, for example station
CNRA, on 313 meters, was brought in
through WGBS, 316 meters, and KDKA
on 309 meters. Now if this isn't selectiv-
ity, I would like to know what is. An -

other virtue of this set is its volume and
clearness, both of which ought not be
neglected in the least. I use a C301 A
tube with 20 volts on the plate, two USL
condensers and a uni-vernier dial for tun-
ing the secondary condenser.

LEON GREENE,
408 Hopkins Ave., Brooklyn, N. Y.

THE CIRCUIT DIAGRAM o the "Simple DX
Set for the Novice," described by Percy Warren

in the May 23 issue. (Fig. 2).

A PICTURE DIAGRAM (Fig. 1) of the wiring of the circuit Percy Warren described,
the same one shown schematically in Fig. 2. The tubing is 3" In diameter and 4" lengthwound on one tubing. There are SO turns on the grid coil (C and D), 10 turns far the
Primary coil (A and B), and 35 turns for the plate coil (E and F). Leave t/s" spacingbetween coils. The variable condensers (C2 and C3) have a maximum capacity of .0005mfd. The coil wire Is No. 72 SCC. Keep the polarities in the same manner that theyare shown on diagram. Use a WD1Z tube for the detector and a 6 -ohm rheostat.
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MR. DX HOUND A Character Created
by RADIO WORLD Artist

COMM' OUT OF TI -115
MIGIITY QUEER 8C)(3"Ss1

GOSH! TtIERES SOTIE

SPEAKER! I TI -1111K
I'LL 60 UP AND
LOOK OVER THE

ALRI AL!

Literature Wanted
THE names of readers of RADIO WORLD

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

I desire to receive radio literature.
Name

City or town

State

Are you a dealer?

If not who is your dealer?

His Name

His Address

Frank Callam, Pawnee City, Neb.
Floyd Kimsey, Turtletown, Tenn.
C. B. Gibson, Columbus, 0.
Fred Eisner, 103 Schol St., Cambridge, Mass.
Chester Burleigh, 3 Ford, Haverhill, Mass.

(Dealer).
R. H. Addison, 29 Armandine St., Boston 24,

Mass.
H. J. Brown, 325 Huston Ave., Evansville, Ind.
Landon Denison, Keyser, W. Va.
R. L. Mims, Jr., Lenoir City, Tenn.
Irvin Zeluff; Jr., Hollis, N. Y.
Tubbs Cash Store, Hotson, Mont. (Dealer)
Max Tarlow, 23 South Union Ave., Cranford,

N. J.
Jacob Roland, Cannelton, Ind. (Dealer).
Carter Greear, Box 20, Orlando, Fla.
Chas. Boeglin, 822 Rockdale Ave., Cincinnati,

0. (Dealer).
Harold A. Reynolds, 229 North Montello St.,

Brockton, Mass.
D. Auerbabach, 3800 E. Colfax Ave., Denver,

Col.
Robert Brown, Box 329, Florence, Ala.
E. J. Kelley, 381 E. Jerome St. San Jose, Cal.
A. K. Lipnicker, 355 Cable St., Kenosha, Wis.
Harry Potts, R. D. No. 10, Cambridge, 0.

Business Opportunities
Radio a n d Electrical

Rates: 50o a line; Minimum, $1.00

SPLENDID OPPORTUNITY FOR RADIO
manufacturer who wishes to manufacture a new
contrivance for amplification of tone and volume
in radio and phonograph horns for broadcasting;
patented recently; will sell patents outright for
reasonable sum; if interested communicate with
Box 90, Radio World.

LIGHT METAL STAMPING-We are manu
facturers of tin cans and metal boxes and are in
a position to furnish you with small tin plate and
other sheet metal articles at very reasonable
prices. George V. Clark Co., Inc., 65 Front St.,
New York City, N. Y. Established 1887. Incorpor-
ated 1923.

RADIO BATTERY CHARGING STORE,
established 3 years; car included. Box 70, Radio
World.

PLANT FOR LEASE, 125,000 SQUARE FEET
floor space, modern brick buildings, spur track,
best of help conditions. U. S. Real Estate Trust,
Inc., 65 Fountain St., Providence, R. I.

By HAL SINCLAIR

,42:riv,fror

°HNc wl3!,

THE RADIO TRADE

R. C. A. Has First Deficit
The Radio Corporation of America re-

ported the first deficit in its history when
its earnings for the quarter showed a loss
of $391,053, compared with a net profit
of $1,928,329 in the March quarter. This
is taken as a reflection of the drastic "un-
loading" of radio apparatus by competing
companies in the last several months.

Despite price cutting due to over -sup-
plying, virtual duplication and a distinct
let-up in the demand for sets, Radio
Corporation has refused to cut prices.
This explains the deficit, according to
officers of the company, who said that
there had not been sufficient radical
changes in radio sets to cause the loss,
in spite of reports to this effect.

The company's gross income from
sales, communications and other busi-
ness was $4,584,465, compared with $15,-
229,923 in the March quarter. Much of
this discrepancy is assignable to sea-
sonal conditions, which have always fa-
vored the first quarter against the Sum-
mer quarter.

General operating and administration
expenses, depreciation, cost of sales,
patent amortization, estimated Federal
income tax and accrued reserve for year-
end adjustments came to $4,975,518, or
$391,053 more than gross income. In
the preceding quarter the company's ex-
penses were $13,301,594.

For the first six months of the year
the company reported a profit of
$1,537,276.

The company's rapid growth in sales
from a gross business of $1,468,920 in
1921 to more than $50,000,000 last year
has constituted an industrial romance
almost without parallel. In view of the
deficit there is considerable interest in
financial circles as to what the company's
showing for the year will be. Gross busi-
ness in the six months was said by an
official to have been about $700,000 above
last year, while the profit reported was
"not as good as last year." A revival of
demand for sets is confidently expected
in the Fall.

The statement contains no figures on
gross or net business for the first six
months of 1924. The corporation did
not issue quarterly reports until its stock
was listed on the New York Stock Ex-
change last Fall.

ESTABLISHED TIRE, AUTO SUPPLIES,
vulcanizing, radio battery service; best location
Harlem; must sacrifice; sickness. Box 80, Radio
World.

Coming Events
AUG. It to 21-3d National Convention, American

Radio Relay League, Edgewater Beach Hotel,
Chicago.

AUG. 22 to 29-3d Annual Pacific Radio Ex.
position, Civic Auditorium, San Francisco. Write
P. R E., 905 Mission St., San Francisco.

AUG. 23 to SEPT. 6-Canadian National Expos.,
Exposition Coliseum, Toronto, Can.

SEPT. 5 to 12-Third annual National Radio
Exposition, Ambassador Auditorium, Los Angeles,
Cal. Address Waldo K. Tupper.

SEPT. 9 to 20-International Wireless Exposi
tion, Geneva, Switzerland.

SEPT. 12 to 19-Fourth Annual National Radio
Exposition, Grand Central Palace, N. Y. C. Write
American Radio Exp. Co., 522 Fifth Ave., N. Y. C.

SEPT. 14 to 19-Second Radio World's Fair,
258th Field Artillery Armory, Kingsbridge Road
and Jerome Ave., N. Y. C. Write Radio World's
Fair, Times Bldg., N. Y. C.

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

SEPT. 14 to I9-Radio Show, Winnipeg, Can.,
Canadian Expos. Co.

SEPT. n to 26-First Annual Radio Expos.,
Broadcast Listeners Association, Cadle Taber-
nacle, Indianapolis, Ind. Write Claude S. Wallin,
Hotel Severin.

SEPT. 21 to 20-International Radio Exposition.
Steel Pier, Atlantic City, N. J.

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

SEPT. 23 to OCT. 3-Midwest Radio Week.
OCT. 3 to 10-Radio Exposition, Arena, 46th

and Market Streets, Philadelphia, Pa., G. B.
Bodenhof, manager, auspices Philadelphia Public
Ledger.

OCT. S to 10-Second Annual Northwest Radio
Exposition, Auditorium, St. Paul, Minn. Write
515 Tribune Annex.

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

OCT. 10 to 16-National Radio Show, City Audito-
rium, Denver, Cob.

OCT. 12 to 17-Boston Radio Show, Mechanics'
Hall. Write to B. R. S., 209 Massachusetts Ave.,
Boston, Mass.

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

OCT. 12 to 17-Radio Show. Montreal, Can.,
Canadian Expos. Co.

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

OCT. 19 to 25-Second Annual Cincinnati Radio
Exposition, Music Hall. Write to G. B. Bodes-
hof, cars Cincinnati Enquirer.

NOV. 2 to 7-Radio Show, Toronto, Can., Cana.
dian Expos. Co.

NOV. 3 to 8-Radio Trade Association Exposi-
tion, Arena Gardens, Detroit. Write Robt. J.
Kirschner, chairman.

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

NOV. 17 to 22 -4th Annual Chicago Radio Exp.,
Coliseum. Write Herrmann & Kerr, Cort Theatre
Bldg., Chicano.
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How to Wire Winner's Set
(Concluded from page 10)

fier. The filament minus goes to the
minus of the C battery and the plus of
the C battery goes to the A minus. The
grid post of the second AFT goes to the
grid post of the socket and the filament
minus goes to the N minus. The plate
of this last tube goes to the top of the
single circuit jack, and the end terminal
goes to the same terminal that the plate
winding of the first AFT went to or to
the B plus amplifier.

The C battery is advisable as it makes
the signals very much clearer and also
saves the B battery. As a matter of fact
when the C battery is used the B battery
will last nearly three times as long.

How to Know Your Set
If, even after you have tested all your

parts, followed ali the directions care
fully, the set does not work, there are
plenty of things to do. If the set will
not regenerate, reverse the terminals of
the plate variometer. Also reverse the
leads of grid variometer. Push the L3
coil nearer to the grid variometer. Take
out the condenser C2. This will directly
couple the plate to the antenna and will
maze the set very unstable, but will give
you very loud signals if properly handled.
However, the unstability can be done
away with if the smaller capacity con-
denser is put here. Probably a .00025 will
fit the bill. I say probably because I had
to try various sizes before I got hold of
the right one. But for all the tubes I

used a .0005 mfd. condenser seemed to
work best. If you do not get enough
selectivity reverse the secondary of the
RFT 12. Reverse your A battery for
possible louder signal strength. See that

plug makes good contact with the
prongs of the jack. A storage battery to
light the filament is best suited here, as
dry cells will run out very quickly. Use
No. 14 bare copper covered wire for wir-
ng the set. Do not use bus bar. Don't
orget to change the tubes around. Use

RADIO DE LUXE
THE CLEARFIELD 6 TUBE

Encased In plate glass cabinet. Tuned Radlo Fre-
quency with Resistance Coupled AmplItica $115
lion. True Tone Quality. List Prier.

Write for Illustrated booklet.

Sherman Radio Mfg. Corporation
112-114 Trinity Place New York. N. Y.

Dealers write for our proposition.

"HOW TO MAKE-"
The following Illustrated constructional
artksles have appeared m recent issues of
RADIO WORLD;
J 4.--tlaukos snort -Wave Clreuits, by Herbert

A. IlaAlea. A rumple Pusn-Puli Itinannat, or
A. 0. U. Some. A and B Battery Eliminators,
taws Alt Wart 2i, by P. E. Edelman. A

kNinDN taper-Haterodyne, by Wainwright
ABM.June 20 --The Diemond as a Reflex, by Berman
Barnard. A x.Tube Portable Reflex, by

Hereon 11. Hayden. A Reflex for Oa Typo
Tubes, ro L. it. Darnley.

June 27-Tbe Pocaetbook Portable, by Burton
lamtbalm. The Power Howse Set. by John
IA /ALM°. 1,A11011 on Learning the Code.

July 4-11xe Hanasorne Portable, by Herbert E.
Berrien. The evocator° Reflex, by Capt. P. 5.
Ornourge. 8 -Tube Super -Heterodyne, by
Abner J. Oeluia.

July 11-41se Baby Super," by J. E. Anderson.
A ILDial Portable Receiver, by Capt. P. V.
(YRurte.

July 111 -Anderson's 6 -Tube Super -Heterodyne.
The 5 -Tube Ransom Receiver. by P0,7 -

rep. A Goad Battery Connector. by Herbert
16 Maiden -

July 25-A Dynamic Radio Amplifier. by P. E.
Edelman. An Antl-Radlatlen Torold Bet, by
Copt. P. V. O'Rourke. Creetal Bets for Work
Today. by IAMB Winner. construction of the
Mermaid Described for the Novice, by Hermit
Bernard.

Aug. I -Enormoue Volume on DX Station., by
Sidney E. Plnklesteln. The Metropolitan
Loral Set. by J. El. Anderson. 4 -Tube DX
Divided Circuit. by Herbert E. Hoyden.
Porten end Parallel Effects. by Herman
Bernard.

Any copy, 150. Any 7 eoPles, 51.00. All these
93 copies far 54.50. or start subscription with ens
Issue. Radio World, 1403 Broadway, N. Y. City.

LIST OF PARTS
One 6 -ohm rheostat (R3).
Four Amperites (R1, R4, R5).
Two variometers (Amrad) (L4 and L5).
Two pieces of hard -rubber tubing, 35k"

in diameter, one 5" high and one 2" high.
Five sockets.
One .0005 mfd. variable condenser (C1).
One .0005 mfd. fixed condenser (C2).
One .00025 mfd. fixed condenser (C3).
One grid leak, variable if desired (R2).
One double -circuit jack (J1).
One single -circuit jack (J2).
One terminal strip.
Two audio -frequency transformers

(AFT).
One lb. No. 22 DCC wire.
One filament switch.
Three 4" dials.

a 75 -foot antenna, with a very short lead-
in and ground. Solder all the connec-
tions in the set as well as in the antenna
and ground. If you cannot solder the
antenna use silver paper, otherwise known
as tinfoil. Wrap the tinfoil around the
connection and put some tape over this
tin foil. Keep the lead-in a foot away
from the wall.

The tuning is very simple. The very
first time that you try to tune in on the
set you will find that it breaks into oscil-
lation very easily. However, after one or
two trys, it will become easy to do away
with this trouble.

The stations should come in on the
same place all the time, except during
damp weather, when the fundamental
wavelength of the antenna is changed.

The grid variometer does very little in
tuning in the stations. The main controls
are the variable condenser and plate
variometer which controls the regenera-
tion. If the tube does oscillate freely
after you have done all of the above, put
in a very high value grid leak about 9
me ohms

NEUTRODYNE KIT $19.75
Complete kit of licenaed Neutrodyne parts. Ineluding
panel, tube sockets. rheostats. Jack, Ned oondensem
and grid leak. Neutroformera complete with In
condensers and nentrodons. Every part included even
to screws end wire. Easy reed plans.
Send No Money Order by Postcard

Pay the Postman
RADIO SURPLUS STORES

HELENA MONTANA

RADIO CATALOG FREE
Describes fully the complete line of radio frequeney
eets. regenerative Ws Himmel under Armstrong

II. B. Patent No. 1,115,149) and parts.
Write for Catalog Today.

THE CROSLEY RADIO CORPORATION
POWEL CROSLEY. Jr., President

7 Inn Sassafras Street ClnelnrtiO, Ohio

THE RAMBLER SIX
A REAL PORTABLE

volume, Clerliy, Portability, Durability and
Beauty Unequalled

Lightest In weight. 21 pounds..
Smallest In etre. 14091/40% Inches.

PRICE $80e00
If your dealer cannot make immediate de-
livery we will ship direct from factory tame
day your money order or check is received.

American Interstate Radio Service
In Greenwich Street, New York Qty
Distributers Jobbers. Dealers, write for

special trade terms.

Build the Diamond
THE NEW

IMPROVED
DIAMOND

OF THE
AIR

We Use

ear 0"
j 1111 "77"-3 circuit

tuner wound
on Quartzite

for use in Diamond of

of the Air
USE THIS LIST OF

PARTS
Two .0005 mfd. Bruno low -loss variable

condensers. CI, C2.
One rad io-freg 0,011CY transformer, LL

(Bruno 55).
One 3-eireult toning toll. Li L2L3

(Bruno 77).
One douhle.c/rcult lock, 11.
One single.circult leek, 12.
One 20 -ohm Bruno rheostat, RI.
One 15 -ohm Brimn rheostat. R2.
Two battery switches, SI, S2.
One .00025 mfd. liked grid condenser. C3.
One .001 Seed condenser. 64.
Two audio -frequency transformers,

AFTI. AFT2.
One 4 -gang socket strip. THE KITOne pair of brackets.

49 One 7z2,1" panel.
One set of terminal posts.

1 50.
Three dialdial ,:=Z;rs.

Parts in Our Kits

11110
"55" Mfg Crh:d
Radio
quency coil for

use with the "77" in
the Air.

$5.50
Diamond An

New List
nn

4 the Air .J.UUPrice

short wave
coil tunes from
25-110 meters.

Wound on Quartzite
glass,

iVg nIns $5.50
**Bruno'. Precision Instruments Are Acknowledged to Be the Best

on the Market.
Write for Free Catalogue and Hookups

B -C -L Radio Service Co., 222 Fulton St., New York City
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Theory of Set Operation
Described for the Novice

(Concluded from bane 8)
an incoming wave causes resonance -that
is, a condition of the receiver for great-
est response to a selected wave. The
energy is still radio. The plate of the

V'

Storage`B'Battery

it 1

To p.

W

jach°as,pa
12 -Cell - 24 -Volt /3 RED4 T"),

as Standard
by Leading
Authorties
tiZi`;:lh'faleoVa°
torte, Popular
Science Institote of Stand
'led. Lit .!,11".
tortes, Hodio
Broadcast Lab-

Estra Offen 6 per cent discount for mab tarles Radio
in full with order. BUY now and get Guar- in NeY and L.f.,-aide. batter, at 60 per cent manor to YOU

WORLD BATTERY COMPANY
1219 So. Wabash Ave" Dept. 17 CHICAGO. ILL.

For
AUTO

and
STORAGE BATTERIES RADIO

tIMA'=WEAF'2WelL'AX/5,filtJ.,660./Kgrir-vpj,,.,7-1074

'ositively given free with each
ourchase of a WORLD "A"
Storage Battery. You must
-end this ad with your order.
WORLD Batteries are famous
for their guaranteed quality
and service. Backed by years
of successful manufacture and
thousands of satisfied users.
.minced with aid=So ubber Caseen mama., againt id and leak!pe. ye...v.60,r cent ands
2 -Year Guarantee

WORLDSt.. ApprovedBond in Writing
toll their friends Thar otfleal'Irn and Listedor performance. Send your order in today.

Solid Rubber Case Radio Batteries
2= ,"<1; Mt.= : : : $11:3;
6 -Volt, 140.Amneran . . . . . 14.00

Solid Rubber Case Auto Batteries
6 Volt. 11-Pla
6.Volt.13.

m
Plate . . . . . . $1131,223

7.Plate 16.00
Send No Money

1will

hi da order
.4ctr4d'ald.

u"re ito:_yor TirreladilatioO
n FREE Battery included
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tube, representing the output, as the grid
represents the input, delivers both radio
and audio, since the rectification has been
accomplished through the instrumentality
of the grid condenser and leak. The
frequencies are so far apart that there is
no clash. The radio current travels so
much faster that it is returned to the grid
circuit (L2) and builds up the incoming
signal by the phenomenon of regenera-
tion, which is not very fully understood
even yet, although it is known to be a
method of reducing the effective resist-
ance, and may indeed result even in a
negative resistance. The great speed at
which the wave is traveling enables the
signal to he built up many times, until
the maximum point is reached, before
collapse and repetition on the next cycle
of the wave train. The energy at its
new peak is subjected to rectification, the
direct pulsating current passing through
the wire of the tickler windings to the
phones, through which the circuit is
completed to B plus. The radio waves,
on the other hand, travel on the outside
of the wire, and do not flow through the
core. This is the "skin effect."

The Tube Function
The object of using a B battery is to

make the plate of the tube much more
positive than the filament. The tube,
when lit, throws off tiny particles of
negative electricity, known as electrons.
The positive plate attracts these negative
particles, the electronic stream having to
pass through a wire mesh in the vacuum
tube, known as the grid. Hence the cur-
rent in the grid is transported
plate, the electronic stream acting as the
bridge. A smaller voltage impressed on
the grid results in a much greater voltage
on the plate, in other words, a small in-
put becomes a greater output due to the
B battery voltage. In a regenerative set
like this the increase runs into the hun-
dreds or thousands, depending on the

Attention, Readers
and Newsdealers!

READERS: If you are going away on your vacation, and wish to
have a complete file of RADIO WORLD, be sure to tell your newsdealer
to put aside a copy of each issue until you return.

NEWSDEALERS: Your regular RADIO WORLD customers will
undoubtedly want for file copies that they have missed while away on their
vacations. The publisher suggests that each week you put aside copies
of RADIO WORLD for these customers. They will consider this service.

Readers and newsdealers can get back numbers of any issue for the
summer of 1925 at our regular price; or a subscription can be started with
any back number published during the summer.

Circulation Manager, RADIO WORLD, 1493 Broadway, New York
City.

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD

Please send one RADIO WORLD for
please find enclosed $
SUBSCRIPTION RATES:
Single Copy $ .15
Three Months 1.51
Six Youths 3.011
One Year, 93 Issued 6.99
Add 61.00  Year for Foreign
Postage; Sec for Canadian Post-
age.

1493 Broadway, New York City
months, for which

efficiency of the tube, set, etc. That is
why a tube is a much better detector
than the crystal, in point of sensitivity
and magnification. The tube performs
somehing akin to transformer action, since
its operation steps up the voltage. This
is radio -frequency voltage, and is very
much smaller than the direct current
voltage of the batteries. It is measured
in microvolts.

Prim with-
out Tubes or

Batteries

$103

PRESSLEY-
SANGAMO

Airplane Type Receiver
Operates an Built-in Loop

No aerial or ground required
Weight complete, 32 lbs.

Sold knock -down. complete alai every nem.
any part and building anedfirall01111-1n
minute detail-for every assembly and wiring
operation.

Price with Tubes and
Batteriee 3134.40

Rossiter, Tyler & McDonell, Inc.
136 Liberty St., New York City

DX, VOLUME,
SELECTIVITY

All Three Marvelously
Combined in

I :Is.1 \i( 1

otAtAo N qt- NAIR
"

"A Gem, a Jewel and a Joy"

Described by Herman Bernard in
the July 25 issue. That is the
3 -control set.

The Diamond as a 2 -control set,
using a double -condenser, was de-
scribed in the May 23 issue. But if
you are going to build the 2 -control
set, be sure to get the July 25 num-
ber also, for full information.

Either set works fine on loop or
outdoor aerial.

Get your full measure of enjoy-
ment from radio reception by build-
ing this set. Just the thing for fine
summer reception.

Send SOc for the May n and July 25issues. or start your subscription withthe July ZS issue. Send $6.00 for yearly
subscription and the May 23 and July 25
issues will be sent free. Address Circula-tion Manager, RADIO WORLD, 1493Broadway, New York City.
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WAVELENGTH distribution of the circular plate

condenser.

600

WAVELENGTH dismbution of
wavelength condenser.

straight-line

WAVELENGTH distribution of straight-line fre-
quency condenser. ("Radio News").

WD -11

Radiotron

Europe to Transmit to U. S.
On Very High Frequencies

z_short WttVt:o used 101
British programs to the United States the
coining Winter. The programs will be
picked up by the Radio Corporation sta-
tion at Belfast, Me., and re -transmitted.
They will be picked up again by WJZ
at New Brunswick, N. J., and broadcast
for the entertainment of American listen-
ers on WJZ's regular wave, using the
super -power apparatus (50,000 watts).

Arrangements for the mutual broadcast-
ing of the programs were made in Lon-
don. A new British radio station at
Daventry, seventy-five miles from London,
will transmit on a wave of 1,600 meters.
but its re -transmission will be on short

waies to be announced later. Nut only
will it be able to transmit British pro-
grams to Americans, but it will transmit
programs to the United States front the
various capitals of Europe.

America will broadcast to Europe, too.
It is planned to broadcast programs sev-
eral times weekly or perhaps nightly at
hours most suitable for listeners on the
other side of the Atlantic.

Similar arrangements have been made
with Germany, though it is not known yet
whether the German high power ap-
paratus will be ready to operate by next
winter.

The towers already are erected.

A
"A" is a stray field or
wave, traveling toward
the coil. Doe to the
winding all induced
currents oppose each
other so no current can
flow. Hence no pick-up.

The wave front here
mores at right angles
to the coil plane. Arai,
opposing currents at
set up in oppeal.
ide ,4 the cod. pi--
venting interference.

New kind of coil
Instantly brings four amazing improvements to your
present set-greater distance, more volume, increased
selectivity, finer tone quality. Send for remarkable

new book, Better Radio Reception.

SCIENCE has discovered a new induc-
tance principle that is bringing

astounding results. Now you can apply it
to your present set through new type coils
known as Erla Balloon Circloids.

Thousands of tests and experiments
were necessary before the circloid was
finally perfected. Leading radio engineers
worked night and day in order to develop
a coil that would correct the four vital
weaknesses of present sets. At last they
were successful.

When circloids are used, results you
think impossible are obtained with sur-
prising ease. Note especially the four that
follow:

1. Greater distance. Circloids have no
measurable external field to affect
adjacent coils or wiring circuits. This
makes possible higher amplification in
ach stage with increased sensitivity and

greater range.
2. More volume. Higher r. 1. amplifica-

tion enables circloids to bring in distant
.tations scarcely audible in ordinary sets
with volume enough on the loud speaker
to fill an auditorium.

3. Increased selectivity. Circloids have
absolutely no pick-up qualities of their
own. Only signals flowing in the antenna
circuit are built up. (See diagram above.)

Exclusive franchises are available

Dealers

to high-class dealers in localities
still open. Write or wire im-

mediately

This explains the almost total absence of
static.

4. Finer tone quality. The self -enclosed
field positively- prevents stray feed -backs
between coils. Hence no blurring or dis-
tortion. Tones are crystal clear.'

Write for new book, "Better Radio
Reception"

You will be amazed at the difference
circloids will make in your present
receiver. Get a set and test them out
today. Go to your Erla dealer or write
direct.

Also send for remarkable new book just
published. It explains the Circloid prin-
ciple with diagrams and drawings and tells
you many things you ought to know about
reception. Send 10c to cover postage and
cost of mailing.

ELECTRICAL RESEARCH LABORATORIES
ZUG Cottage Grove Avenue. Chicago, U. S. A.

'Trade Mark h'egisteres. -
1 ELECTRICAL RESEARCH

LABORATORIES Dept. 158

2500 Cottage Grose Asc.
Chicago. U. 8. A.

El Bend ins free Information on
the Clreloid. 1 enclose 10e for
Postage 0 for book. 'Better
Radio Reception. -

Name .

Address .

This sign lelerttl5e, I
uthorlred
tributore. All us
equipped to give
complete radio I
service
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British Market Available;
Barriers Are Lifted Again

WASHINGTON.
Wireless specialties of American

manufacture, which have not thus far
been offered to any extent on the British
market because of the barriers against the
use of imported radio apparatus, are ex-
pected to make their appearance now that
import restrictions have been lifted per-
mitting freer use of foreign -made equip-
ment, according to a report on the British
radio situation by commercial attache
Hugh D. Butler, Department of Com-
merce.

The entrance of American equipment
into this market will be gradual, Mr. But-

AHNESTOCK CLIPS
"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.

k

'1

HERCULES
AERIAL MAST

20 Ft. Mast $10
40 Ft. Mast 325
60 Ft. Mast 845

All steel construction, complete
with guy wires and masthead
Pulley. We pay the freight
S. W. HULL & CO., Dept. E3
2048 E. 79th St., Cleveland, 0.

FREE
Write for
literature

and
Blueprint

RESISTANCE COUPLED
AMPLIFIERS

A new boolllet That tel how
to obtain wonderful tone

with your preserft set at
very low cost.

Only 10 Cents Postpaid
COLE RADIO WeeCORR SLOOMFIELLI N.J.

The New Type 54

er
MONOTROL

Reg. U. 9. Pat. 0If.

Has the extraordinary power of Mx stages of moll-
fleatIon, S of radio end 3 of audio. The utmost
simplicity of tuning. Flawless tone quality. Exeep-
Venal selectivity.

Write for booklet "W." It's FREE.
SLEEPER RADIO CORPORATION
434 Washington Street Long Island City, N. V.

ler says, depending for success upon the
acceptance of American standards by the
British radio enthusiasts. There is no
present great opportunity to sell large
quantities of standard sets, he says.
American equipment, which is not now
well known, must make its appeal on a
quality basis. To find ready sales in the
market at this time, radio equipment must
be offered either on the basis of efficiency
or uniqueness or be quoted at an appeal
price for unquestionable value. If patent
rights do not intrude, reasonably priced
tube sets of superior manufacture should
be well received.

It is believed that American sets will
have the strongest appeal to the large
and growing number of "fishers" who are
daily discarding crystal sets for tube sets
and a log book. As the mainland is only
as large as the states of New York and
Pennsylvania combined, the twenty-one
broadcasting stations have heretofore
furnished ample entertainment to owners
of small sets. Local reception, however,
is giving way to a desire for distance and
it is expected that American long-range
sets will meet the popular favor of the
distance seekers.

The ownership of broad basic patent
rights, an extraordinary trade organiza-
tion, and import duties coupled with the
rapid development made during the period
of import restriction have placed the home
industry in a strong position to meet com-
petition from foreign manufacturers of
ordinary equipment. Mr. Butler believes
that the success of American manufac-
turers in this market will be in proportion
to the effort's to introduce the
better class of American radio apparatus.

The full report is published as Trade
Information Bulletin No. 358, "The Radio
Situation in Great Britain" and outlines in
detail the general situation in the radio
field, patent rights now held, prices and
duties, trade association activities, local
trade discounts and conditions of sales,
and other pertinent information for the
guidance of American manufacturers.
Copies may be obtained from the Super-
intendent of Documents, Government
Printing Office, Washington, D. C., or any
of the district offices of the Bureau of
Foreign and Domestic Commerce. The
price is 10 cents.

Likes 3 -Tube Reflex
RESULTS EDITOR:

I built the 3 -tube inverse reflex by Capt.
Peter V. O'Rourke, in Feb. 28 issue, and
for distance it can't be beat. I cut through
WLW and WSAH and received KFI and
KNX, Los Angeles, with good volume on

Price $4.00
Yew Money Refunded
if Cryshmtor Does Not
Improve Your Set.
Agents and Dealers.
Write for Attractive

Offer.

1.,0-T HOW LOtro
BUT HOW VeF

D

DI ST! NCT,-.11 11.11

That's the True Test of Good Reception
Welty's De Luxe Crystector

Reduces Static, Increases Clearness and Purity of Tone
The Crystector fits in standard tube socket in place of detector tube
in any Neutrodyne or Radio Frequency Set. No trouble to install. Nochange in wiring. It will insure the best reception your set can possibly
give. Practically eliminates static. Reduces battery consumption. Giveit a trial. Radio Department

WM. A. WELTY & COMPANY
6th Floor, 36 South State Street, Chicago

two pair of phones. I received 49 distinct
stations in two weeks, three in Canada,
including Calgary, and one in Porto Rico.
All of these, except Porto Rico,were heard
when locals were on. Try to beat that on
any 3 -tube set that has ever been prini-
ed in any magazine.

I hope our friend at Columbus, 0., sees
this and the results I got on this 3 -tuber.

JOHN F. COOPER
1029 Courtlandt Street,

Cincinnati, 0.

PANELS
RADION and HARD RUBBER

RETAIL ANY SIZE WHOLESALE
PRICE LIST MAILED ON REQUEST

HARD RUBBER
SHEETS-RODS-TUBING

Special Hard Rubber Parts Made to Order.
Send Sample or Sketch ter Quotation.

NEW YORK HARD RUBBER TURNING CO.
212 CENTRE ST. NEW YORK

FREE .B

IF YOUR INVENTION is
Patentable. Send me your sketch. Z. H.
POLACHEK, 70 Wall St., New York.

"FO
Suseful

it

CusRe

Reg. Patent Attorney-Ent/Inems.

Jones
MULTI PLUG

THE STAN DA ..._SiON N E C TOR

HOWARD B. JONES
618 S. CANAL STREET CHICAGO

GLOBE Low -Loss Tuners
Always give best results
Globe Radio Equipment Co.

217 West 125th Street New York

WANTED IN EVERY
LOCALITY

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

The resolver with the "Guaranteed Best Tone"
BILTMORE RADIO COMPANY

Boston 30, Mass. Dept. R.W. 94 Dream St.

RADIO
WORLD
FROM NOW UNTILOctober 15
For $1.50
Don't fail to read RADIO
WORLD right straight
through the Summer and thus
be sure of getting the finest
service possible out of your
set.

RADIO WORLD
1493 Broadway New York at,
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20 EXCEED SOO WATTS
Twenty stations were using more than

500 watts power. They are:
KDKA, 10,000 watts; WSAI, WLW,

WOC, WCCO, WCBD, 5,000; WEAF,
3,500; KFI, KGO, 3,000; WTAM, 2,500;
WGY, KOA, WBZ, KFKX, WORD,
2,000; KYW, WHT, WBBM, WTAS,
WOAI, 1,000.

EVERY SET BUILDER
NEEDS
THIS

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

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

Assemble round or square Bus -Bar and
solder three wires at a time. Order No.
1 for No. 14, No. 2 for 12 wire. Send
25 cents for enough for building one set,
or ten dozen for $1.00.
Newark Watch Case Material Co.
IS Ward Street Newark, N. J.

DISTRIBUTORS WANTED

Tested and approved by Radio World

"TRI-TUNER"
Build Your Own Setl
Use Aro Rad Products.
A Three -Circuit Coll, all
Litz wound on natural
bekelite.
POST $3.00POSTPAID
SENT

Panel shield and hook-
ups Included. Fahne-
stock clips used.

Eliminate Soldering

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

EVERY PRODUCT GUARANTEED

What Station Is This?

Send in your solution and if it is correct
your name will be published. Address
RADIO WORLD, 1493 Broadway, New York
City.

JOIN THE A. B. C.
A. B. C. stands for American Broadcast

Club, an organization of fans banded to-
gether to promote the welfare of radio.
There are no dues, no obligations. Ad-
dress A. B. C. Editor, RADIO WORLD, 1493
Broadway, New York City.

Herman Alkrdyo, Palm Beach City, Sanford,
Me.

R. Scheibeck, 274 Locust Street, Chillicothe, 0.
Herbert Dugan, 916 E. McCarty Street, In-

dianapolis, Ind.
Herman Acosta Florez, 63 Seventh Avenue,

New York City.
I. Gerstenhaber, 8428 Roosevelt Ave., Elmhurst,

P.
Joe Ross, 1127 Fort St.t Victoria, B. C Canada.

Tarkoff, 827 N. 6th St., Philadelphia,., Pa.
W. E. Rosenlieb, Box 264, New Matamoras, 0.
Morris Goldfinger, 147 Ferry St., Newark, N. J.
N. V. Murray, 300 Clinton St., Buffalo, N. Y.
L. J. Kirk, care Palace Drug Co., Ton Kaiva,

Okla.
A. A. Lanzasone, Benton Ave., Richmond, Va.

LISTEN IN every Friday at 7 P. M. and hear
Herman Bernard, managing editor of RADIO
WORLD, discuss "Your Radio Problem," from
WGBS. Gimbel Bros., New York City, 315.6 meters.

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

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

Famous for Quality end Service
Amplitron Tubes
Bonded to Give Service $3
List Price

Send in your old and burnt out Tuba.
--We will send you new AMPLITRON-
any model-at 52.50
Dealers and Jobbers-Write for Diteoente
Pennant Radio Laboratories

Dept. R.W., 28 Central Ave.. Newark, N. J.

RADIO CATA-
LOG

AND HOOK-UPS FREE
Our great new catalog, fresh from the press, contains the
very newest in complete seta, parts and accessories-
hundreds of amazing bargains. 250,000 customers testify
to our wonderful wines and reliability. Gnmplete in-
structions with diagrams for making most practical
PopUlar sots FREE SEND QUICK for your copy.
(Please Include none of friend who is Interested in
Radio.)
THE BARAWIK CO. 142s -t!°;12?°' "% Xi;

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

Please send me FREE, Your NEW
RADIO CATALOG

Name
Address
City State

FILL OUT AND MAIL

What They Say About
The BRETWOOD Variable Grid Leak

Thank you for introducing me to
the Bretwood Variable Grid Leak!
I have installed one in my Three
Circuit Tuner according to your
instructions and find that it does
all you said it would-and more.

S. R. HUBBS,
180 Quincy St.,

Brooklyn, N. Y.

The grid leak I sent for arrived
and has been installed in a 4 -tube
regenerative set. I have tried
them all, but have never had the
pleasure of a real grid leak before.
It is just a wonderful little in-
strument..

F. K. WEISER,
Haskell, Oklahoma.

Gridleak received and tested out,
and find it is the only variable
leak I ever used that is really
variable.

Enclosed find $1.50 for which
please send me another one.

F. F. STAYTON,
Box 240, Ardmore, Olda.

This leak is used in King George's Palace and by the U. S.

Fit for
a King

I think it is about the best grid
leak I have ever used. Have made
quite a few sets and this beats
them all. Get DX very plainly
and clearly.

WM. HEBERSON,
2510 N. Franklin St.,

Philadelphia, Pa.

Shipping Board; over 270,000 sold in last four month.

1/4 to 10

Megohms

More DX, Clearer Reception, Smoother Control in Regenerative Sets Assured
The Bretwood Variable Grid Leak may be installed in any set in five minutes by single hole panel mounting.

The North American Bretwood Co., 1505 Broadway, N. Y. City
Sole Distributors for United States and Canada

NOTE TO RADIO
MANUFACTURERS

Upon request, we will send any known
radio manufacturer a sample of the Bret -
wood Variable Grld Leek.

A set with a FIXED Grid Leak may
work perfectly where tested, while It needs
a VARIABLE Grid Leak so that set may
be adjusted to the locality where used.

THE NORTH AMERICAN BRETWOOD CO.,
1505 Broadway, New York City.
Gentlemen: Enclosed find $1.50 for which you will please send me one Bretwood Variable Grid
Leak prepaid. Satisfaction guaranteed or my money back after trial within ten days of receipt
by me.
NAME
STREET CITY
STATE
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"The Diamond
Court Decides

DIAMOND EDITOR:
Radio is my hobby, the diversion I have

availed myself of after office hours. I
have constructed several sets. I tear them
up and rebuild other circuits, all just for
the pleasure I derive from the mystery of
it. Sometime since I began assembling of
The Diamond of the Air, as described by
Herman Bernard. I was somewhat skep-

) Th e
HEART

of the Circuit
is

AMPF1'
The "Self -Adjusting"

Rheostat
AMPERITE controls the how of current throughthe tubes automatically just as the heart controlsthe flow of blood through the body. Does awaywith hand rheostats and filament meters. E)imi-nates guessing and all tube worry. Prol, ngs tubelife. Lowers set cost. Proved and adopted by morethan 50 set manufacturers. For perfect filament con-trol you must use AMPERITE. $1.10 everywhere.

RADIALL COMPANY
Dept. *IV -11, 50 Franklin Street, New York, N. Y.

Write for
FREE

Hook-ups

:The ".SELF ADJUSTING" Rheostat

RADIO
BOOKS
You Want
Add these books to your
library and get good value
from your radio. Any book
sent postpaid on receipt of
price.
Radio Telegraph and Telephone Re-

ceivers for Beginners 1375
Design Data for Radio Tranansitters

and Receivers-M. B. Sleeper .75
Wireless la the Home-De Forest .15
Commercial Type Radio Apparatus.-

M. B. Sleeper .75
A B C of Vacuum Tubes-Lewis LIN
Operation of Wireless Telegraph Ap-

paratus Ji
Lessons in Wireless Tele
Radio Hookup.-M. B. Sleepert.31
Caustruction of New Type Traws-

Atlantic Receiving Sete - M. B
Sleeper

How to Make a Standard C W Set
Any book sent On receipt of price, post-

paid 20% discount on any two books of
same title. The whole list .1 books
sent for

$6.45
THE COLUMBIA PRINT
1493 Broadway, New York City

Is the Best,
After Fair Trial
F. D. Love, Williamson

County Judge (Texas),
Finds "It is the Last
Word in Receiving Sets"
And "Can Not be Im-
proved On in Any Re-
spect."

tical about the fundamentals of the set
and therefore had apprehensions about its
working. I followed his simple, plain and
clearly outlined directions for construct-
ing the set. Finishing it, I allowed it to
stand for several days, for the purpose of
rechecking, as well as the pleasure I de-
rived from the beautiful appearance of
die set. Finally, I got courage and hooked
it up, feeling that I was about to get a
croaker and squealer that would terrify
the natives hereabouts. Behold, however,
when the current was turned on, there
came in from the distance such a volume
of beautiful music that I almost fell back-
ward from the greatness and beauty of it.

It is the last word in receiving sets-
and Mr. Bernard should stop right here,
as it is now and always will be his chef-
d'oeuvre. It cannot be improved on in
any respect. For selectivity, volume, dis-
tance and faithfulness of reproduction it
is unexcelled. This circuit should end the
craze for a Super, for a Super cannot do
more,
beauty of tone. I am not using the loop,
although lay set is constructed for that
as well as outside antenna. I am going
to shelve my Neutrodyne now, or sell it
if I can, and use The Diamond of the Air
altogether; it's better in every respect.
Please do not think I am extravagant.
The trouble has been Mr. Bernard has
been too modest. He should have claimed
more for the set and perhaps more of us
would have built The Diamond. Any fan
who wants the best should lose no time
in building this set. He will stop after
he does, for he will have a jewel which
will be a joy forever.

F. D. LOVE,
(County Judge) Georgetown, Tex.

* * *

THE VOICE OF THE PULPIT
IS LIFTED IN PRAISE

DIAMOND EDITOR:
I have been a reader of your wonderful

magazine for some time, and have built
sets from designs by various contributors
with good success, but none of them has
ever approached my latest, which is The
Diamond of the Air. I completed it and
tried it out last night. Result, every thing
in the country that I cared to listen to,
and this notwithstanding electrical storms
all around. I used a 6 -tap coupler, 40
turns to the first tap, 5 turns between
taps, with primary wound directly over
the 40 turns. I consider it the ace of all

RECENT BACK NUMBERS
of RADIO WORLD, 15 casts each, or any sever
for $1. Address 05rculation Manager, RADIO
WORLD, 1493 Broadway, New York City.

LISTEN IN every Friday at 7 P. M. and hear
Herman Bernard, managing editor of RADIO
WORLD. discuss "Your Radio Problem,' from
WGBS, Gimbel Bros., New York City, 315.6 meters.

A SIMPLE 1 -TUBE DX SET FOR THE
NOVICE, by Percy Warren. Send 15c for ita7
23 issue, RADIO WORLD.

4 -tube sets, and I wish to extend to Her-
man Bernard my congratulations on his
achievement. Please send nameplate.

The REV. GEO. A. BLEWSTER,
Clemmons, N. C.

This Nameplate
FREE
RADIO WORLD'S

BOAMORD
@V VINE

U Gem, "9 Jewel and .44"
1925 SPRING' MODEL

A free nameplate for The Diamond of
the Air will be sent on request. Direc-
tions for use appear on the back of the
nameplate. Requests have been received
from the following:

J. A. Rail, 44 Calumea Ave., Montreal, Canada.
William Wilton, 314 Crawford Ave., Altoona,

Pa.
H. 0. Brannon, 3 Stratham St., Greenville, S. C.
Clifton Roberts, 2106 Catherine St., Philadelphia,

Pa.
M. G. WeiSe, 966 Michigan Ave., Buffalo, N. Y.
R. J. Thomas, 58 Poplar Plains Road, Toronto,

Canada.
R. M. Allen. 319 North Oregon Ave., El Paso.

Texas.
R. Graben, Ozone Park, L. I., N. Y.
Morris Kessler, Box 63, Brookside. N. J.
Arthur Mellet, 9 Banjfield Road, Atlantic, Mass.
Irvin Zeluff, Jr., 8881 Fairmont Ave., Hollis, L.I.
George H. Buckley, 8550 East 14th St., Oakland,

Cal.
John McAllister, 39 Ferguson Ave., Buffalo,

N. Y.
Rev. George A. Blewster, Clemmons, N. C.
Harry Brown, 325 Huston Ave., Evansville, Ind.
John Bohlen, 5 Montrose Ave., Jersey City,

N. J.
Orrin Nelson, Box 12, Osseo, Wis.
Clayton Deeter, Caton, Ind.
Henry Klein, 885 Beck St., Bronx, N. Y. City.
W. Corrins. Monessen, Pa.
Harry T. Sauter, 10 Francis St., Amsterdam,

N. Y.
Thomas B. Pinyoun, 3840 Mayfield Road, Cleve-

land Heights, 0.
George Piccone, 1722 Pierce St., Philadelphia.

Pa.
A. J. Royer, 682 St. Anus Ave.. N. Y. City.
William Lieberman, 901 Fox St . N. Y. City.
Max Tarlow, 23 South Union Ave., Cranford.

N. J.
John S. Conway, Fort Slocum, N. Y.

A RADIO COMMENCEMENT
Kansas claims the first radio commence-

ment in history. The Kansas Agricultural
College sent invitations this .year to 1,800
"aggies of the air" students enrolled in
courses conducted by radio, to attend this
notable event in person.

SONORA NAME IN DISPUTE
The Sonora Phonograph Co. has sued

the Sonora Tube Co. of Chicago, alleging
unfair competition in use of the name. A
temporary injunction was issued, pending
trial.

C
INTERNATIONAL

RADIO
rigs and greatest Radio Al
is man,, a list of all the Radio Sta...., 111

t "nited States. Canada and the entire for Id
Ophabetically arranged by states and cities. late,
avelengths, kilocycles, and names of operator,

I heral space for your pris ate log. Postpaid
acelpt of 500. or one sent tree with new yearly

,obscription for Radio World (18 00 for 52 n,s
ul with no other premium.

THE COLUMBIA PRINT
1493 Broadway New York City
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THE 3 -TUBE MIDGET
ON A 41/2x9" PANEL

(Continued from page 5)
being required. These tubes were chosen
because they take up so little room and
yet deliver real volume. One rheostat
was used to control all three tubes, and
this is a justifiable makeshift, since the
audio tubes are not critical, and what
will be the correct voltage for the de-
tector will do very nicely for the audio.

The panel being 4%x9" is not of stand-
ard size. Hence get a 7x10" panel and
cut it down, unless you buy a panel al-
ready cut, which has the advantage of
really squared -off sides that will fit nicely

Baseball Season is Here! Cash In
Now is the time to take advantage of our
special bargain prices.
Lightning Arresters, Insulators, Freshman
Kits, Head Seta, Tubes, Complete Sets.

MR. DEALER. WRITE NOW FOR OUR LIST
Baseball Season is pretty near, GET READY.

THE BOWER RADIO SHOP
Wholesale Radio Reading, Michigan

Radiotron

into a cabinet of proper size. Cutting a
panel straight is a machine job. Using a
hacksaw at home isn't so satisfactory.

The Panel
The two shafts (condenser and tickler)

are mounted on a horizontally centered
line (2%" from top and bottom of panel).
At left, as you have the panel before It
just as it appears in the set as you tune it.
the tickler dial is at left, shaft hole 1.X."
from extreme left of panel. The con-
denser shaft hole is 5%" from extreme
left of panel, on that some horizontal line.
The tickler dial is 3", while the dial on the
condenser may be furnished with that in-
strument and is 2%" diameter. So you
have at least 214" from the circumference
of the condenser dial, at its extreme point,
to the right-hand side of the panel. That
gives you enough room to mount the
rheostat with shaft 11z" from top of panel
and PA" from right-hand side of panel.
Below the rheostat is the jack, the hole
being 1" from panel bottom and Ye from
the right-hand side of panel.

The Sub -panel
A hard rubber sub -panel is used. It is

7" wide x 6" deep. It is supported by two
brass angles. Holes for securing the
angles to baseboard and panel are drilled
accordingly, screws being inserted and
nuts tightened on them. Each angle will
require two holes on panel and two on
subpanel, but only three of the screws
will show on the panel, because the tickler
dial (at left) will hide one. All the holes
should be countersunk, particularly the
one that the dial will pass over, for other-
wise there would result a most annoying
scraping sound as one turned the dial.

The audio transformers are mounted on
the sub -panel on a 3" depth by 5%" width,
that is, they take up no more room than
that. They are mounted at right angles.
Those used in the model shown were Jef-
ferson, 3 -to -1 ratio.

As you look down on the set, the de-
tector tube socket would be mounted on
subpanel between the second audio -trans-
former (the right-hand AFT), and the
back of the condenser.

The notch for the lockpin of the tube
would appear at right as the socket is
mounted. To the right of the detector
socket, but a little bit forward of it, that
is, with one side of this socket about flush
with the back of the main panel, is
mounted the first audio socket. The sec-
ond audio socket is placed to the rear of
the first AFT socket. Take care to have

the notch of the first audio socket also at
right, but place that of the second audio
socket in front, that is, nearer the main
panel. The Radio Products sockets used
made placement easy, despite small room
allowed.

Tips for Mounting
A good plan is to mount the parts on

the main panel, then temporarily mount
the subpanel and place the other part -
thereon, laying out the placement thereof
with a pencil or scratch -awl. Using
actual tubes as guide, be sure that you

Far 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 Roston, Man.

/A RECHARGEABLE "B"
WITH A STRONG GUARANTEE

The SEE -JAY BATTERY has met all testa and
Is endorsed and recommended by the Washington
Informnilon Service Bureau and more than 20.000
minified users. EH nulne Alkaline connected ele-
ments; strictest Gorn.nment test passed and recom-
mended. No &Mint or wiring. Connectore crimped
under 1,000 -pound pressure. Save time. temper and
money. 100 -volt unit, $5.00; 140 -volt, $0.00 Way
Pay morel Cnmpleie assembled batteries, solution
separate, shipped dry. 100 -volt. $12.00; 140.
S18.00. See -Jay unit sold on money -back guar-
antee. Write for literature and send 20c for im-
proved sample cell. SEE -JAY Battery Co.. Dept.
W. 915 Brook Ave.. New York. Mail order service.

WHOLESALE AND RETAIL

GEM TUBE
A Guaranteed Radio Tube

Within Reach of AU
Every tube guaranteed. A tut.
for a dollar of 12 value. A
trial order will convince YOU II
It has thousanda of others
Send your orders at once.
Order. sent C.O.D. parcel pest.

T;::::MA $1 00
TYPO 199
Type.. I99A
(with standard base) EACH
Dealers. Write far Eilmeasts
GEM TUBE CO.

Dept. W. 200 Broadway. N. Y. C.
220 So. State St.. Chime, III.
Lafayette Bldg.. °Welt.

ZILTEVINGRnISR
TUNING' CONTROL
A VERNIER DIAL. ON WHICH YOU CAN PENCIL
RECORD THE STATIONS. GEARED 20 TI' I SILVER
FINISH So SO -GOLD FINISH 53.50

PHENIX RADIO CORP., 116-F East 25 St., N.Y.C.

Summer 2 -For -Price -of -1 Subscription Offer
For NEW RADIO WORLD Subscribers Ordering NOW

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

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

This is the way to
-for the price of one:
-Send $0.00 today for RADIO WORLD
-for one year (regular price
-for 52 numbers)
-and select any case of the other
-eight publications for twelve months.

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

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

Indicate if renewal.
Offer Good Until
August 20, 1925.

Name

Street Address

City sad State



30 RADIO WORLD August 8, 1925

THE MIDGET
allow room to insert these, and you will
find that there is room enough, indeed.
Then remove the subpanel. Then the
parts that go on it may be much more
conveniently disposed of than if you were
cramping yourself while the subpanel re-
mained attached.

The grid condenser is mounted on the
coil form, preferably at the terminal of L2
which is at right when the coil is mounted

RADIO TUBES DIRECT
NO DEALER PROFIT

Postage Prepaid-Satisfaction Guaranteed
ONE-..Goode" Two.o-eon A Tube 91.89
THREE-"Goode" Twoo-one A Tubes 5.00
The above Is a live volt, quarter -ampere tube for use
an storage batteries and can be used either as a

Detector or en Amplifier.
THE GOODE TUBE CORP., Inc.

OWENSBORO (Dept. B). KENTUCKY

THE DAVEN
SUPER AMPLIFIER

3 Stages Resistance Coupled
Econoinical,Distortionless
Sales Several Hours Assembly
Use it with any guner

,PRICE

TREEtwo unusual
RADIO CATALOGS

ILO
ilROADCA5T

norm/two/
BOOM Er

RADIO
BARGAINS

FOR "FANS"
',UR new 64 -page Radi. 'MEW 32 -page booklet of

Catalog including all IN army and navy trahs-
the best and latest Kits, milling apparatus and mis-
Parts and Accessories for cellaneous specials for

broadcast receiving sets. "hams" such as W E.

Lowest prices in the court- Choke Coils, Generator.,
try. Resistance Boles, etc.

Store than 1,000,000 fans and hams make our store
their headquarters-gat these books and find out why.

Write for either or both

509
South
State
Street

FOR "HAMS"

CHICAGO I ,

LilmAkISALvAGE stoCKEill.sui
A' 'A sToREs A'

Dept.
It. W. 6
Chicago

ILL

horizontally, with tickler at left. That
puts the aperiodic primary at right. Do
not mount the coil in the conventional up-
and-down manner.

No terminal block is provided, as in-
sulated stranded -wire leads, 10" long, are
used for connections front set to batteries,
aerial and ground. Six of these are em-
ployed. One goes to aerial and is con-
nected directly to the terminal of LI, the
second goes to ground and is treated like-
wise. There is one each for A plus and
A minus, and then one for detector B
voltage and one for amplifier B voltage.
B plus No. 1 is detector voltage in the
diagram and the other the amplifier volt-
age.

The set should be wired with care,
round bus being very handy indeed.

The outstanding features of the set are
its compactness and its adaptability to a
sewing cabinet. Therefore the mechani-
cal features are stressed, as it is assumed
that the reader is familiar with the wiring.
The set may be easily carried about (as a
portable) but was designed for home use
primarily.

FACTS ON FADING
Although there is no direct known

method by which fading may be elimin-
ated, there are some practical methods,
by which fading may be reduced.

The fault may be present at the trans-
mitting station. Then the BCL can do
nothing. The station will come rolling
back with the same amplification factor
that was prevalent before the signal faded.

The only "domestic" things that will
actually cause the fading of the signals
at the receiving station are a swinging
antenna, loose joints between the various
connections, in the antenna. A swinging
or sagging antenna will hit different ob-
jects, which probably have wonderful
grounding characteristics. An imperfect
connection in the head telephone cords
will cause the signals to fade in and out
also.

The best thing to do when the signal
starts to fade is to let the set alone, for
always the signals will come back with
the same amount of strength. To date
there has only been one real good prac-
tical method by which the fading may
be slightly corrected at the receiving end.
Place four loops in a box fashion. Each
of these loops should be of the same
dimensions in height as well as in length.
You will note that the fading signal never

Mailing Lists
Will help y increase sides
Seto, for FREou S alvtor
eouotoondrkmaot. ea

Wtr:nral State Loa,
ofosalWo4 was.

9 9 % iyu=deel 5 each

really disappears. That is due to the
fact the wave is coming in several direc-
tions, which is due to the wave being re-
fracted. If, however, you desire to see
if this test works, procure four receivers
which work off a loop. Place them side
by side. Place each one of the four loops
in a different direction. In other words,
one loop would be facing east and one
west, etc. You will hear if you are quick
enough to change plugs from one receiver
to another, the signal travel from one set
to the other, sometimes in consecutive
fashion and sometimes jumping from one
receiver which may be at one end to
a receiver at the other end. This is usu-
ally tried with two or more operators and
with series -parallel connected phones.

LOUD SPEAKER RECEPTION
from either coast on three tubes

Blueprint and instructions SIM
Necessary low loss coil $2.50
Beautiful finished Instrument 535.00

S. A. TWITCHELL CO.
1930 Western Avenue Minneapolis, Minn.

ACME
*w for dmplification

USE

NATIONAL DX
CONDENSERS

Specified by J. E. Anderson
For His

6 -tube Superheterodyne
described in July 18
issue of Radio World

Micrometer Control with the
famous Velvet Vernier Dial
that is supplied with these
condensers.

NATIONAL CO., Inc.
III W. Brookline St. Cambridge, liar.

Complete List of Stations
Appeared in RADIO WORLD. dated June 6, 1925.
Sent postpaid on receipt el I5e, or start your
suhscription with that number.

Other features In that Issue are:
The Smokestack Portable, by Neel Fitralan;

A & R Battery Eliminators, by P. E. Edelman;
How to Make a Wavemeter, by Lewis Winner, eta

RADIO WORLD. 1493 Broadway, N. Y. C.

RADIO WORLD'S QUICK -ACTION CLASSIFIED ADS.
10 CENTS A WORD. 10 WORDS MINIMUM

RADIO HOSPITAL: Specialists in Neutrodynes
and Super -Heterodyne.. Dept. 4, Abilene, Kansas.

BE A DETECTIVE. Work home or travel.
Experience unnecessary. Write Dept. 171, Amer-
ican Detective System, 1968 Broadway, N. Y.

2650 MILES DISTANCE with one tube. We
send complete understandable instructions with
panel layout, picture diagrams, etc., for 25c. Or
BIG BOOKLET FREE. VESCO RADIO CO.,
Box 117-RW, Oakland, California.

LISTEN IN every Friday at 7 P. M. and hear
Herman Bernard. managing editor of RADIO
WORLD discuss "Your Radio Problem," from
WGBS, Gimbel Bros., New York City, 315.6 metes -a.

MAKE MONEY! RADIO BUSINESS. Write
Konkle, 192 Market St., Newark, N. J.

DINING AND SLEEPING CAR CONDUCTORS
(White). Exp. unnecessary. We train you. Send
for book of Rules and application. Supt. Railway
Exchange, Sta. C, Loa Angeles.

HOW TO BECOME AN AMATEUR OPER
ATOR-A comprehensive, illustrated article ap-
peared in issue of June 27, 1923 15c per copy, or
start your subscription with this number.
RADIO WORLD, 1493 Broadway, N. Y. C.

FINEST HARD RUBBER PANELS -7x24,
$2.00; 7218, $1.50, postpaid. Drilled to specifica
tions, $1.00 extra. Leitch, Ruston, Louisiana.

A SMALL RADIO MANUFACTURING BUSI-
NESS, established three years needs an associate.
A good opportunity to go into the radio business.
Some capital required. Midland Electric Mfg.
Ct.., Transportation Bldg., Indianapolis, Ind.

WOUND WIRE AERIAL: Sound theory, con-
cerns the added capacity of the aerial wire itself.
43,000 turns to an aerial. It gets results. Radio
owners write. Sample showing construction, 5
cents postpaid. Patent buyer solicited. Will sell
interest to market big. Wound Wire Aerial
pany, Reedville, Virginia.A DX TRANSMITTER, by C. H. West, May 23

issue, RADIO WORLD, 15e.
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The Leak That Does The Trick!
NOW you can get it for the first time

in America
Used in eighty per cent of all
receiving sets in Great Britain

The "BRETWOOD"
Pulls in
inaudible
stations

Range 300.000 to 10,000,000 ohms

Variable Grid Leak
Bretwood, Ltd., London, Eng., Sole Patentees and Owners.

Eliminates
tube

noises

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. In its 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 willof the instrument great stability, making it far be immediately shipped on receipt of order
superior to the graphite, carbon or fibre, corn- to any address in the United States, prepaid

for $1.50. After 10 days' trial if it is notpressed or decompressed, resistance elements. It 100% better than any grid leak you havecan be used in the most critical circuits with the ever had and does not in every way sub-
stantiate all claims made for it, your moneygreatest success.
will be refunded without question.

The North American
Bretwood Company

Sole Distributors for
United States and Canada

1505 BROADWAY, NEW YORK CITY

Dealers and Jobbers Write for
Special Trade Terms

THE NORTH AMERICAN BRETWOOD CO.
1505 Broadway, New York City
Room 326
Gentlemen:

Enclosed find $1.50 for which you will please send me one
Bretwood Variable Grid Leak prepaid. Satisfaction guaranteed or my money back after trial within ten days ofreceipt by me.

NAME

STREET

CITY STATE.
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% Ell EA DI'HOUR
EVER I TUESDAY AT 8 P. 31.

(Eastern Standard Time)
Ior real radio enjoyment, tune in the
Leeready Group." Broadcast through

W EA F New York
W1AR
WEEI Boston WW

Providence WSA1 I
DCetroitnnati

W F I Philadelphia Minneapol
W G R Buffalo WCC0 1St. Paul
w CAE Pittsburgh WOC Davenport

Eveready
Columbus
Ignitor
"A"

Battery
The

proven
dry cell
for all
radio

dry cell
tubes
IV)
,Its

EVE a ADY
COLUMBIA
IGNITOR
DRY CELL

Olt

RADIO, 16NITIC"
ANGENERAL

PURPOSES

No. 767
45 -vole
Large

Horizontal
Price
$3.75
With

variable
taps

ilinfAbv
4 o

' PREFERRED
IT is no accident that more Eveready Radio
Batteries are purchased by the radio public than
any other radio battery made.

Such complete and voluntary endorsement
can lead to but one conclusion-for best recep-
tion and longest life, Eveready Radio Batterie,,
lead the field.

You can prove this for yourself by hooking
Eveready Radio Batteries to your set. You will
find that they deliver a steady, vigorous stream
of power that lasts longer. It is Eveready
economy that has created such an overwhelming
preference for Evereadys. For every radio use
there is a correct, long-lasting Eveready Radio
Battery. There is an Eveready dealer nearby

Manufactured and guaranteed by

NATIWNAL CARBON COMPANY, INc.
New York - San Francisco

Canadian National Carbon Co., Limited, Toronto, Ontario

EVEREADY
Radio Batteries

-they last longer

No. 772
45 -volt
Large

Vertical
Price
$3.75


