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A NEW AND IMPROVED MODEL

Simply Beautiful—Beautifully Simple

The B. S. T. De Luxe, a 5-Tube Receiver,
with Concentrated, Simplified Tuning, and
Price of
set, in genume walnut cabinet, and includ-
ing built-in eliminator of all “C” batteries

Usmg Resistance Coupled Audio.

prmmeeme v ey oy e S SIS PR —

GUARANTY RADIO GOODS CO,,
145 West 45th Street,
New York City.

for which kindly ship by o:press at once one B. T. De Luxe
5-Tube Set, in genuine walnut cabinet, less accessones but with
built-in eliminator of all “C" battencs on five-day money-back
guarantee.

Gentlemen:—Enclosed please find check (¢r money order) for $60.00, i

The Set That All Admire

The B. S. T. De Luxe is one of the most beautiful sets
made. Beautiful to eye and ear alike. Thrilling fidelity
of tone and fine volume assured. Uses any type tubes.
May be used with B eliminators without “motorboating.”

Awarded Certificate of Special Merit by Radio World
after exhaustive tests.

A Switch, a Volume Control and a Tuning Unit—These
are the Only Parts on the Bakelite KFront Panel.
Simplicity and Beauty in the Extreme.

GUARANTY RADIO GOODS CO.

145 WEST 45th STREE'T NEW YORK CITY
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Push-Pull Resistance AF
No Filter, Yet No Hum and No Motorboating

[The push-pull resistance coupled awdio circidt developed by J. 1 nderson
marks'a departure i awdio amplificr design. [t offers the only practical preven-
teon of motorboating, as a part of the resistance awlio design, so Jar browght to

public attention, by stiking at the cause, the comtiton tinpedaree

startlin

fact browght out in the article thut followes is that the plate supply wused g
unfiltered DC from the house line! Nao choke coils, no filter condensers’  And
still no uon! - And no motorboating! Al radio cvperimenters will weclioms Mr.
Anderson’s fmportant contribution. —FpiTok |

HF great advantage of push-pull am-
T plification is that it eliminates the even
harmonics. Since most of the frequency
distortion lies in the second harmonic 1t
is evident that this type oif amplification
is relatively free from distortion.

Heretofore push-pull amplification has
only been used in connection with trans-
former coupling, and then only in a stage
or two. But the system is equally ap-
plicable to resistance coupling, and in this
form other advantages become apparent.
Two of these are the freedom irom seli-
oscillation when all the tubes are served
by the same B battery eliminator and the
absence of hum even when no filter is
used. These, of course, follow {rom the
fact that the system eliminates the even
harmenics.

A circuit of this type was first set up
by me for eliminating motorboating. To
give the system a thorough test the cir-
cuit was made odd, that is, in each half of
the circuit an odd number of tubes was
used. Such a resistance coupled amplifier,
when one-sided, will motorboat violently.

No Filter, Still No Hum

The plate voltage was obtained mostly
from a DC lighting line without the use
of any filter whatsoever. There was
neither motorboating nor hum. If. how-
ever, one side of the circuit was rendered
inoperative by lifting out a tube or other-
wise, both hum and motorboating became
intense. Motorboating difficulties. how-
ever, were encountered when a high im-
pedance filter was put in the B voltage
supply line. The reason for this failure
of the circuit to operate as expected will
be taken up later.

It is not difficult to understand why the
push-pull resistance coupled circuit should
be relatively humless cven when the B
voltage contains considerable hum. For
the purpose of explanation we might take
the four stage amplifier shown in Fig. 1.
In this circuit Z is the impedance ot the
eliminator which is common to all the
plate circuits. It is drawn in four different
places for ocular convenience only. The
corresponding plate and grid resistors and
grid condensers are supposed to be identi-
cal in value, and the corresponding tubes
are supposed to be identical in their char-
acteristics. The audio frequency input to
the circuit is impressed across the termi-
nals ab and the loudspeaker is connected
across the terminals AB.

Suppose now that the

line voltage

By [ E. Anderson

Contributing Editor; Consulting Enginecer
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FIG. 1

Four stage push-pull, resistance coupled amplifier in which the tendency to motor-
boating and other oscillation is reduced to a minimum, and in which there is no audible
hum even when the voltage supply contains considerable. Accurate balance of the two
halves of the amplifier is essential to gain these advantages. Final balance is obtajned

by dividing input at Rl and equalizing the output at R2.

changes. The plate current to any one
tube will change, but the changes in the
plate currents in any two opposing pairs
will be the same since by supposition the
circuit is balanced, stage for stage.

Out-phased Currents

Hence there will be no change in the
numerical difference between the voltage
drops in two corresponding coupling ru-
sistors, or there will be no change iu the
potential between the points (1) and (2)).
Hence the change in the plate voltage will
not give rise to audible signal, that 1s, the
hum will not be transmitted by the ampli-
fier to the speaker.

The reason for the absence of motor-
boating also is plain. Suppose a signal
current is sent through the potentiometer
resistor RI. Divide the voltage between
the two sides equally and accurately. The
two halves of the amplifier therefore will
be in opposite phase at all times. When
the plate current to one tube increases,
the plate current to the opposing tube
decreases in exactly the same proportion.
Hence in the common impedance Z there
will be no change in the plate current. In
other words, the signal is perfectly bal-
anced out of the common impedance. This
holds for every pair of tubes. Since there
is no signal current present in the common
impedance there can be no regeneration
through it, and consequently ‘all tendency
to motorboat will be eliminated. It makes
no difference whether the number of

stages i the G it s oodd or even s Lng

i every stage 1s balaneed

Discussion of Difficulties
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Theoreteally this civont wores pr
[t will not motorboat or osallase o
frequency, even when there is o fogh
mon tmpedance It owill not hum e
the ripple in the Bovoltage has rat
filtered out. It will keep the even
monics out of the siznal, provided
are not a part of the surnall But g
tce some dithecultios arise. Some of
were eepected, others were not,

The circunt works by ¢ of Haiance,
aned the better the balance the more nearly
it works in accordance with theory. But
the practuical difficultios in attaininge ade-
quate halance are very great. No o two
things can be found ali:e, and this 13
especially true of radio parts. Any two
things having the same designation are
the same by courtesy only. 1 course,
moderate deviations from rated «alu
of small importance so long as the ¢
the matter s not that of identity of values.
That it is, in this circuit. The coupling
resistors in any one stage must have the
same values. The same applies to the
stopping condensvrs and to the grid leaks.
It 15 of course possible to select pairs of
these units which will have the same values
within narrow limits when they are work-
ing under the same conditions.

And that takes us to the main difficulty,

(Continued on next page)
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But No Extra Tubes!

The New
De Luxe Model
Bretwood

When you’re dancing to radio music you often wish your
set were just a bit louder. Compliments to partners, shuffle
of feet, distance from the speaker all put on the set a demand

for extra volume.

Use a De Luxe Model Bretwood Variable Grid Leak. Turn it to
Maximum Resistance and thus increase the volume up to 25 per cent.
—the dancing volume you desire.

Also, you thus have a handy combination volume control and sensitivity con-

trol.

The De Luxe Model may be mounted on front panel or baseboard.

TO DEALERS: If your wholesaler cannot fill your

The De Luxe Model Bret-
wood Variable Grid Leak
i specified by Herman
Bernard for Radio World’s
four-tube  Universal re-
ceiver.

orders we will supply 'you direct.

North American Bretwood Co., 145 West 45th St., N. Y. City.

Gentlemen: Enclosed find $1.75. Send me at once one
De Luxe Model Bretwood Variable Grid Leak on 5-day
meney-back guarantee. (Or $2.25 for leak with grid con-
denser attached.)

Inquiries Solicited from the Trade

No. 3
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A NEW AND IMPROVED MODEL

Simply Beautiful—Beautifulﬁy Simpie

The B. S. T. De Luxe, a 5-Tube Receiver,
with Concentrated, Simplified Tuning, and /
Using Resistance Coupled Audio. Price of

set, in genuine walnut cabinet, and includ-
ing built-in eliminator of all “C” batteries

GUARANTY RADIO GOODS CO,, |
145 West 45th Street,
New York City.

Gentlemen:—Enclosed please find check (cr money order) for $60.00,
for which kindly ship by express at once one B. S. T, De Luxe
S-Tube Sect, in genuine walnut cabinet, less accessories, but with
built-in eliminator of all “C” batteries, on five-day money-back
guarantee. I

The Set That All Admire

The B. S. T. De Luxe is one of the most beautiful sets
made. Beautiful to eye and ear alike. Thrilling fidelity
of tone and fine volume assured. Uses any type tubes.
May be used with B eliminators without “motorboating.”
Awarded Certificate of Special Merit by Radio World
after exhaustive tests.

A Switch, a Volume Control and a Tuning Unit—These
are the Only Parts on the Bakelite Front Panel
Simplicity and Beauty in the Extreme.

GUARANTY RADIO GOODS CO.

145 WEST 45th STREET NEW YORK CITY
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‘Push-Pull Resistance AF
No Filter, Yet No Hum and No Motorboating

[The push-pull resistance coupled audio circuit developed by J. E. Anderson
marks a departure in audio amplifier design. It offers the only practical preven-
tion of motorboating, as a part of the resistance audio design, so far brought to
public attention, by stiking at the cause, the common impedance. A stariling
fact brought out wn the article that follows is that the plate supply used was
unfiltered DC from the house line! No choke coils, no filter condensers! And

still no hum!  And no motorboating! All radio cxperimenters

Anderson’s important contribution—TEDpiToR]

HE great advantage of push-pull am-

plification is that it eliminates the even
harmonics. Since most of the frequency
distortion lies in the second harmonic it
is evident that this type of amplification
is relatively free from distortion.

Heretofore push-pull amplification has
only been used in connection with trans-
former coupling, and then only in a stage
or two. But the system is equally ap-
plicable to resistance coupling, and in this
form other advantages become apparent.
Two of these are the freedom from self-
oscillation when all the tubes are served
by the same B battery eliminator and the
absence of hum even when no filter is
used. These, of course, follow from the
fact that the system eliminates the even
harmonics.

A circuit of this type was first set up
by me for eliminating motorboating. To
give the system a thorough test the cir-
cuit was made odd, that is, in each half of
the circuit an odd number of tubes was
used. Such a resistance coupled amplifier,
when one-sided, will motorboat violently.

No Filter, Still No Hum

The plate voltage was obtained mostly
from a DC lighting line without the use
of any filter whatsoever. There was
neither motorboating nor hum. If, how-
ever, one side of the circuit was rendered
inoperative by lifting out a tube or other-
wise, both hum and motorboating became
intense. Motorboating difficulties, how-
ever, were encountered when a high im-
pedance filter was put in the B voltage
supply line. The reason for this failure
of the circuit to operate as expected will
be taken up later.

It is not difficult to understand why the
push-pull resistance coupled circuit should
be relatively humless even when the B
voltage contains considerable hum. Ior
the purpose of explanation we might take
the four stage amplifier shown in Fig. 1.
In this circuit Z is the impedance of the
eliminator which is common to all the
plate circuits. It is drawn in four different
places for ocular convenience only. The
corresponding plate and grid resistors and
grid condensers are supposed to be identi-
cal in value, and the corresponding tubes
are supposed to be identical in their char-
acteristics. The audio frequency input to
the circuit is impressed across the termi-
nals ab and the loudspeaker is connected
across the terminals AB

Suppose now that the line voltage

By J- E. Anderson

Contributing Editor; Consulting Engineer
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FIG. 1

Four stage push-pull, resistance coupled amplifier in which the tendency to motor-
boating and other oscillation is reduced to a minimum, and in which there is no audible
hum even when the voltage supply contains considerable. Accurate balance of the two
halves of the amplifier is essential to gain these advantages. Final balance is obtained

by dividing input at R1 and equalizing the output at R2.

changes. The plate current to any one
tube will change, but the changes in the
plate currents in any two opposing pairs
will be the same since by supposition the
circuit is balanced, stage for stage.

Out-phased Currents

Hence there will be no change in the
numerical difference between the voltage
drops in two corresponding coupling re-
sistors, or there will be no change in the
potential between the points (1) and (2)).
Hence the change in the plate voltage will
not give rise to audible signal, that 1s, the
hum will not be transmitted by the ampli-
fier to the speaker,

The reason for the absence of motor-
boating also is plain. Suppose a signal
current is sent through the potentiometer
resistor RI. Divide the voltage between
the two sides equally and accurately. The
two halves of the amplifier therefore will
be in opposite phase at all times. When
the plate current to one tube increases,
the plate current to the opposing tube
decreases in exactly the same proportion.
Hence in the common impedance Z there
will be no change in the plate current. In
other words, the signal is perfectly bal-
anced out of the common impedance. This
holds for every pair of tubes. Since there
is no signal current present in the common
impedance there can be no regeneration
through it, and consequently ‘all tendency
to motorboat will be eliminated. It makes
no difference whether the number of

stages in the circuit is odd or cven so long
as every stage is balanced.

Discussion of Difficulties

Theoretically this circuit works perfectly.
It will not motorboat or oscillate at any
frequency, even when there is a high com-
mon impedance. It will not hum even if
the ripple in the B voltage has not been
filtered out. It will keep the even har-
monics out of the signal, provided they
are not a part of the signal. But in prac-
tice some difficulties arise. Some of these
were expected, others were not.

The circuit works by virtue of balance,
and the better the balance the more nearly
it works in accordance with theory. But
the practical difficulties in attaining ade-
quate balance are very great. No two
things can be found alike, and this is
especially true of radio parts. Any two
things having the same designation are
the same by courtesy only. Of course,
moderate deviations from rated values are
of small importance so long as the crux of
the matter is not that of identity of values.
That it is, in this circuit. The coupling
resistors in any one stage must have the
same values. The same applies to the
stopping condensers and to the grid leaks.
It 1s of course possible to select pairs of
these units which will have the same values
within narrow limits when they are work-
ing under the same conditions.

And that takes us to the main difficulty,

(Continued on next page)
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FI1GS. 2 AND 3.

Circuit showing how the detected signal can be put into the balanced amplifier. (Fig.
2, left). The voltage applied at B must be filtered, otherwise the signal, which enters
the push-pull amplifier, will contain hum as a signal. Fig. 3 (right) is a circuit showing
another way in which the detected signal can be put into the balanced amplifier with-
out the use of a transformer. This method requires a separate A and B battery for the
detector tube, as shown above. Othewise one grid is grounded and the amplifier is dead.

(Continued from preceding page)

that of obtaining identical tubes. The
characteristics of any two of a pair of
tubes must be identical. They must have
the same amplification constant, the same
plate output resistance, the same filament
requirements, the same inter-electrode ca-
pacities, Tubes differ widely, and to select
a set of pairs of identical tubes would
necessitate an almost unlimited supply of
tubes. No experimenter has that good for-
tune. It is, however, possible with a lim-
ited supply to arrange the tubes, provided
their actual characteristics are known, in
such a way that differences will be partly
neutralized.

At first thought it might appear that a
small unbalance would not make much
difference. But that is not so, particularly
when there is a considerable common im-
pedance. If there is any slight unbalance
there will be an alternating current in the
common impedance, because one side of
the circuit amplifies more than the other.
Now if the common impedance is consid-
erable there will be an appreciable voltage
drop in it because of this current. This
voltage drop will increase the amplification
in the stronger side and it will decrease
it in the weaker side by the same amount.
Thus the circuit is in a sort of unstable
equilibrium. A small unbalance in the ad-
justment will cause a great unbalance in
the effective amplification in the two sides.
The primary effect of the unbalance is
hum and otorboating.

Egqualization Problems

When a circuit of this type has been
built and balanced as nearly as possible
with fixed units, the balance can still be
improved by a judicious application of
variables. Instead of fixed resistors, po-
tentiometers could be used both in the plate
and grid circuits for dividing the output
of one pair of tubes and the input to the
next.

But it is neither practical nor desirable
to usc a large number of these variables.
Onec at the beginning and onc at the end
of the amplifier should be enough to effect
a good balance, if reasonable care has been
exercised in selecting the fixed parts. Thus
the input potentiometer R will serve to
divide the voltage equally between the
two sides, or in such proportion as will
be required to maintain the same signal
level in both sides of the circuit. Again
a voltage divider can be used to equalize
the input to the last two tubes, or rather
to vary the input so as to equalize the
output currents. It is of great importance
to equalize the AC plate currents in the
last two tubes, because they are much
greater than those in any of the others,
and therefore their difference is likely to
be large. It makes little difference where
the equalization takes place, in the first
pair of tubes or in the last,

Another method of equalization that can
be resorted to is variation of the filament
current. This is not applicable to the cir-
cuit in Fig. 1, but the filament wiring can

easily be changed so that the two halves
of the amplifier are independent in this
respect and so that one master rheostat
could be put in each half. This method
is not recommended except as a minor
adjustment.

Note that no condenser is used in the
output of the amplifier. None is needed.
The speaker is connected directly between
the points A and B. No direct current will
flow through the windings of the loud-
speaker because the points (1) and (2) are
at the same potential with respect to di-
rect current. But AC current will flow
as soon as there is an AC signal imn-
pressed on the amplifier. It is, of course,
necessary that the output chokes Ch have
a high inductance and a low DC resist-
ance and that the two chokes be equal. A
push-pull output transformer can be §ub-
stituted for the two chokes, if desired.
This is desirable if high impedance tubes
and a low impedance spcaker are used. It
is apparent that the plate impedance of
the two tubes are in series and that for
this reason not much volume can be ob-
tained from the circuit unless a load im-
pendance of twice the ordinary value be
connected across the line

Detector Coupling

Instead of using an output transformer
for matching impedances two speakers can
be connected in series across the points
A & B. If only one speaker is available
it can still be connected directly across the
line without the intervention of a trans-
former provided that such low impedance
output tubes as 71 type be used. The out-
put impedance of each of these is about
2,100 ohms, so that the impedance in series
with the speaker would be 4,200 ohms,
which is about right for a good match
with the better speakers available.

There are other practical difficulties
which must be taken care of before this
circuit can be operated. Omne is that of
coupling it to the detector. Suppose an
attempt be made to operate the first two
tubes in Fig. 1 as detectors in push-pull
relation and putting a tuner across the
points a and b. Nothing but queer grunts
will be emitted from the reproducer. The

effective andio component in the plate of
the detector is the second harmonic, and
this as well as all the other even harmonics
the system effectively balances out. If
we attempt to use one of the first tubes
only as detector, one side of the circuit
becomes a useless appendage as far as the
amplification is concerned. It is still ei-
fective in keeping a certain amount of
hum out of the signal, as well as subduing
the tendency to oscillate, but there is no
gain in the amplification. The first two
tubes are ruled out as detectors, singly or
in any combination.

One way out of this difficulty is to use
a crystal detector. This can be connected
i series with the (a) lead and then con-
nected to the tuner in th¥ usual way.
\When a crystal detector is used the resist-
ance of the potentiometer R can have an
value from 2,000 ohms upwards. The vol-
ume increases as the resistance increases.
For very high values of this resistance the
circuit is likely to oscillate at a very High
frequency unless the output and all its
leads are carefully shielded electro-static-
ally from the input. This squeal is not a
question of common impedance.

hen a crystal detector is used select-

ivity must be gained in the radio frequency
stages.

AF Input Options

Another way out of the difficulty of input
is to employ the method shown in Fig. 2.
This is satisiactory if a good transformr
is used. However, it is necessary to elim-
inate thoroughly all ripple from the B
voltage supply of the detector tube. Also
the use of this method requires more com-
plete balancing of the push-pull amplifier
and removal of signal current from the
common impedance, because if there is
any residual current it will affect the plate
current in the detector and either cause
oscillation or damping of the amplification.

The use of a push-pull input transformer
does not differ in any essential detail from
the use of a single transformer and a
potentiometer. But in the case of the
push-pull transformer there is not a chance
of suttably dividing the input between the
two halves of the double amplifier.

If it is desired to avoid transformer
coupling and still retain the tube detector,
it can be done as shown in Fig. 3. Separate
A and B batteries for the detector tube
are required. If an attempt be made to
use the same batteries for the detector
as for the balanced amplifier it will be
found that one side of the amplifier is
dead. It has no input because the first
grid on that side is grounded.

Separate Tuners

There may be a possibility of using the
first two tubes in the push-pull amplifier
as detectors, provided that two separate
tuners be used. These must be entirely in-
dependent so that the phase of the output
current can be chosen at will. This choice
then has to be made in counecting the
radio frequency transformer. It should
always be possible to find a connection
so that the audio frequency outputs of
the two detectors add up across the grids

(Concluded on page 6)

(Anderson)

FIG 4.
The receiver constructed by the author consisted of a stage of tuned RF, a tuned
detector input and three stages of push-pull audio.
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Circuit diagram of the Suitcase Six, a portable
amplification, a tuned regenerative

HIS Summer the portable radio set

will be an almost indispensable part
of every camping outfit, and every onec
planning to go on an extended trip should
provide himsclf with a good portable re-
ceiver now. When a good radio set is
going in camp or other country or seaside
resort, cnjoyment of one's vacation is
nmultiplied a thousand fold.

A rather sensitive receiver is required
for woodland usc, because many locations
will be remote from any broadcasting sta-
tions. and many will be in semi-shielded
areas, too, due to trees and mountains.
A sensitive receiver insures reception in
every place.

Since sensitivity is very largely a matter
of radio frequency amplification, the de-
sign of the recciver must emphasize this
end of the circuit. Yet for practical rea-
sons more than two tunings controls
should be avoided, even when localized
tuning is employed. The only practical
way of insuring sensitivity without mul-
tiplying wavelength tuning controls is to
employ untuned radio frequency trans-
former to couple some of the RF stages,
and embody regeneration. This has been
done in this portable receiver.

Tracing of Circuit

Let us start at the beginning and trace
the design of the Suitcase Six (Fig. 1) to
the ﬁnal binding nosts.  Provision has
been made for use of either open circuit
or loop antenna. and to change from one
to the other it is only necessary to plug
the loop in to the double circuit Jack JL
Binding posts “Ant” and “Gnd” terminat-
ing the antenna input coil I.1 have been
provided in case it is desired to use an
antenna. The antenna coupling trans-
former LIL2 is a Bruno RT coupler on
2 inch diameter tubing, to At .0005 mid.
condenser, C1.

The next two RF tubes are coupled by
means of Acme R3 and R4 radio fre-
quency transformers T1 and T2

Volume and oscillation in the circuit
arce controlled with a single rheostat R1
placed in the filament circuit of the first
three radio frequency tubes. A twenty-
ohm instrument is used. Since there are
three—99 tyvpe tubes on this rheostat and
since the filament hattery has a maximum
voltage of 434 volts. the current in each
of the three tubes can be cut down to 40
milliamperes This gives adequate volume
confrol at all times.

The next coupler, L31.415 is a smali
Bruno three-circuit tuner of the same clec-
trical and mechanical dimensions as the
antenna coupler. The tickler coil L5 con-
tains 16 turns of fine wire and it is wound
on a specially moulded bakelite form 134

FIG. 1

inches in diameter. This tickler, of course,
serves to increase the selectivity and the
sensitivity of the receiver to a very high
degree. The secondary L4 of the three-
circuit tuner is tuned with a .0005 mfd.
condenser, C4. The grid condenser C3
has a_capacity of .00025 mfd. and the grid
leak R3 a resistance of 2 megohms. The
by-pass condenser C5, which serves to
facilitate regeneration and detection, has
a capacity of .001 mifd.

LISTS OF PARTS

LIL2—One Bruno antenna coupler, for
3005 mfd. condenser.

L3L4L5—One Bruno three-circuit tuner,
wound for .0005 mfd.

C1, C4—Two Bruno straight line fre-
quency condensers, .0005 mfd., arranged
for drum type localized control.

C2—One Dubilier by-pass condenser, .01
mfd. or larger.

C3—One Dubilier grid condenser, .00025
mfd. with clips.

C5-—One Dubilier by-pass condenser,
001 mfd.

R1—One Bruno 20-ohm rheostat. .

R2, R4, R5—Three Amperites, No. 4V-
199.

R3—One grid leak, 2 megohms.

Tl—One Acme R-3 radio frequency
transformer.

T2—One Acme R4 radio frequency
transformer.

T3, T4—Two Bruno Trutone audio fre-
quency transformers.

J1—One Electrad single closed circuit
jack.

SP—Two Yaxley tip jacks for loud
speaker.

S—One Bruno pilot light switch (lamp
La omitted when set is used away from
home).

Two XL binding posts (ant., grid).

Six Benjamin sockets.

Two bakelite knobs, one for rheostat
and one for tickler.

One Birnbach battery cable.

Six No. 6 dry cells for A battery.

Two 45-volt B battery blocks.

One 704-volt C battery.

Six CeCo type BX tubes.

One speaker unit and Radion horn.

Gne loop.

One Formica panel, 12x13 inches.

One suitcase, 715x13x24 inches.

Twelve 3-inch flathead 6-32 machine
screws.

Ten feet of insulated connecting wire.

Three partition boards.

Two dozen half-inch roundhead ma-
chine screws 6-32.

+fo

set consisting of one tuned stage of RF amplification, two untuned stages of RF
detector, and two stages of transformer coupled a?dio amplification.

If the set will not oscillate properly
when the tickler 1s turned on maximum
this condition can be remedicd either by
doubling the capacity of condenser C5.
However, before this change is made a
new tube should be tried as detector. It
may be that the tube is defective for de-
tection, though it may serve nicely for
audio amplification.

The audio frequency amplifier is stand-
ard in construction in that it employs two
audio frequency transformers. T3 and
T4. These have been selected because
transformers give maximum amplification
per tube.

The filament current in each of the
last three tubes is controlled by amper-
ites R2, R4 and R5, all of which are No.
4V-99.

The plates voltage on the first four
tubes is 45 volts and that on the two au-
dio frequency amplifiers 90 volts. This
voltage is enough on the small dry cell
tubes employed to give good speaker
output. A by-pass condenser C2 is con-
nected across the portion of the plate
battery which serves the radio frequency
tubes and the detector. Its capacity
should be .01 or greater.

A grid bias of 414 to 7 volts should be
employed on the two audio frequency
amplifiers. A lead in the battery cable
is provided for this purpose so that the
C battery can be placed in the compart-
ment with the rest of the batteries.

The tuning condensers are of the Bruno,
straight line frequency, drum controlled
type, in which the control is localized at
one point.

The panel arrangement can be seen
from Fig. 2. The drum control is located
in the center of the 12 x 13 inch pane!

Placement of Parts

The tubes are arranged in a crescent
shaped formation, two at the left. two at
the right, and two at the rear. The
tickler knob is placed in the left front
corner and the master rheostat in the
corresponding right corner., The input
binding posts and the loop jack are placed
at the left rear corner, and the two tip
jacks for the speaker are placed at the
right rear corner. The panel, of course,
is placed horizontally. The flament
switch is placed directly in front of the
tuning control, midway between the rheo-
stat and tickler.

The six sockets are suspended from the
panel by means of 3-inch flathcad ma-
chine screws, two being required for cach
socket, In fact all the parts are attached
to the panel. The arrangement is such

(Concluded on next page)
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(Concluded from preceding page)

as to simplify wiring and to take full
advantage of the space available.

The receiver has been built to fit into
a 7¥%x13x24-inch suitcase. These can be
bought in fabricoid for a few dollars. This
case has been divided into four compart-
ments. The largest of these, occupying
about half of the available space, is for the
receiver proper and the smaller compart-
ments are for A, B and C batteries,
speaker and collapsible loop.

Data en Loop

A loop may be built into the top of the
suitcase, wound on four notched wooden
cleats glued diagonally in the corners of
the lid. It contains 14 turns of flexible
insulated wire. The loop is concealed
behind the lining of the case so that it
cannot be seen when the set is in opera-
tion. The terminals are brought out near
the binding posts provided for the antenna

mput. When using the loop it is neces--

sary to provide a plug for inserting in
jack JL

Attention should be called to the fact
that no metal frame should be used in the
construction of the suitcase, or the loop
cannot be placed in the manner used in
this set. The metal frame would form a
complete electric circuit and it would be
very closely coupled to the loop. Thus
the frame would absorb most of the
energy the loop picks up. If a metal
frame suitcase is used the loop should
be detachable so that it can be taken out
when used, or else a cut should be made
in the frame so that the circuit thus
formed is open. This cut need not neces-
sarily weaken the structure to any con-
siderable extent.

Cable and Tubes

A battery cable is provided instead of
binding posts. FEach conductor in this
cable is colored and marked appropriately
to make correct connections simple. This
cable makes it very easy to change the
batteries when that becomes necessary.

All the tubes used in the set are of the
—99 type and are CeCo type BX. These
require a filament voltage of 414 volts,
which is supplied by three or six No. 6
dry cells. When light weight is a prime
consideration three cells can be used,
otherwise six of them should be used in
series parallel as this combination is more
economical in operation than the use of
merely three cells in series. In other
words, six cells will not last more than
twice as long as three cells of the same

FIGS. 2 AND 3

One-half of the suitcase houses the re-
ceiver, the other half the accessories.
The lower photograph (Fig. 3) shows an
underneath view of the parts and wiring.
The antenna coil is at upper right, the

tickler coil at lower left.

size. The total current drain on the cells
when no pilot light is used will be .36
ampere.

Two medium sized 45-volt B battery
blocks should be employed, and one C
battery having a maximum voltage of 734

Experts Debate Reason
DX Is Harder to Get

By Karl L. Kohl

Distant stations are not so easily re-
ceived now as they were two or three
years ago, and radio engineers often dis-
cuss this subject heatedly. Some say that
the great growth in the number of an-
tennas has had an absorption effect on
the transmitted wave.

Others say that interference is the
main cause of making DX a harder to
“catch.” The drowning effect of strong
stations, parlicularly locals, on frequen-
cies near the desired station, is the form
of intereference meant.

The absorption theory was under-
mined somewhat by recent measurements
made by a leading radio engineering con-
cern, when the field strength at a given
distance was measured when no other or
intervening sets were tuned to that wave,
and when hundreds of sets were thus

tuned. That there was absorption seemed
clear, but it was of such tiny magnitude
as to be almost negligible. In some of
the tests the meters and circuits were
not sensitive enough to disclose any
difference.

That interest in DX is still high is
proven by several facts discussion of
DX by fans, enthusiasm of set-builders
for receivers that possess distance-getting
ability, and the demand for verification
stamps or letters sent out by stations.
However, the Radio Commission does
not regard the protection of DX condi-
tions as a public service, holding that
wavelength accommodation for all sta-
tions, with minimum interference, comes
first. .

This plan is worked out in the new list
of assigned waves. See page 16.

Resistance Audio,
Using Push-Pull

(Concluded from page 4)

of the next two tubes. This is more of a
possibility than a practical solution

The two most practical ways of input-
ting this double amplifier are the use of a
crystal detector in series with a high re-
sistance potentiometer and a transformer
coupled tube detector as shown in Fig. 2.

The most practical way of putting the
amplifier to work is to use two tubes of
very low output impedance in series with
the reproducer and supply the plate cur-
rent to these two tubes through high in-
ductance choke coils of equal value.

Substitution of Resistors

Resistors of equal value can be sub-
stituted for the choke coils with fair
sffect, particularly when the available volt-
age for the plate is higher than otherwise
necessary. The resistance of these units
should be several times larger than the
plate impedance of the tubes. If 71 type
of tubes are used the values can be about
5,000 ohms each. If two speakers are used
in connection with smaller output tubes,
one speaker can be connected directly in
the plate circuit in each side of the am-
plifier, without the use of chokes. If the
speakers are identical the hum will not
be noticeable, even if it is not balanced out
until it gets into the air.

It is not t6 be expected that this will
be a popular circuit. It takes too many
tubes and too much filament current for
that. But as a special purpose amplifier
and for elaborate installations the advan-
tages of this system should well repay the
extra equipment and the care required in
balancing the circuit.

The {four stage, eight tube circuit is
much easier to stabilize than a three stage
circuit, provided that the output is shielded
carefully from the input electrostatisically.
The amplification will most likely be too
great in the four stage circuit. Hence in
order to limit the amplification controllable
magnitudes as well as to limit the number
of tubes used in the amplifier, it is desir-
able to use only three stages, even if more
care is required in balancing.

Values of Resistors

The following are suitable values for the
various parts. The six-plate coupling re-
sistors used were El-Menco 250,000 ohms;
the six intermediate grid resistors El-
Menco 2.5 megohms; the six coupling con-
densers .01 mfd. The insulation in the con-
densers should be mica. It is better to
use small coupling condensers with mica
dielectric than large condensers with leaky
diclectric. The coupling and grid resistors
can be made larger if desired. But to in-
sure success of a resistance coupled am-
plifier of this type it is essential that the
grids be properly biased and that there
is no leakage from the plate to the grid.
The total resistance of the potentiometer
R should be about 200,000 ohms. A similar
potentiometer can be placed in series with
the last two grid resistors and returning
the grid battery lead to the sliding arm.
By this means the voltage on the last two
tubes can be equalized.

Dellinger Will Study
State of Art Abroad

‘Washington.

Dr. J. H. Dellinger, chief of the Radio
Laboratory, of the Bureau of Standards,
will  visit England, France, Germany,
Switzerland, Holland and Czechoslovakia to
study the applxcatxon of radio beacons to
aviation in those countries.

Dr. Dellinger will also make a general
study in order to have first-hand knowledge
of condition of radio conditions at the in-
ternational radio conference, which is to
be held in Washington this Fall,
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A 400-Volt Power Source
A Quality B Eliminator and AF Stage

I1G. 1 is the diagram of an casy-to-

construct, yet efficient combination B
eliminator and power ampilfier. The half-
wave filament rectifier, 316B or 216B is
used in conjuncuon with the Thordarson
Power Compact Unit, R210, lgrad con-
densers, and Kroblak fixed wire-wound
resistors in the B ehmivator portion. In
the amplifier secuion, the 310 or 210
power tube, Thordarson, R76 output
choke and R200 audio transformer are
used. To regulate the voltage at the
90-volt tap, a voltage-regulator tube,
374 or 274, is used.

Placement of Parts

The proper placement of the parts when
constructing this eliminator is as essen-
tial to the successful operation as is
following the diagram and using good
parts. Therefore Fig. 2, which shows
the layout, should be followed carefully.

Instead of placing the rectifier, voltage
regulator and power amplifier tubes in
a line and close to one another the ampli-
fier tube is placed at right. With the
tubes in line the familiar drone was heard.
This was due to the vibration of both
tubes, the beat frequency produced be-
ing audible.

Where the amplifier tube would be
ordinarily, the 4 mfd. condenser C4 was
put. To reduce the length of leads from
the audio transformer to the audio tube
socket, as well as reduce electromagnetic
interaction between the power trans-
former and the audio transformer, the
audio transformer was placed at the op-
posite end and next to the audio tube.
Next to it is the output choke. Between
the power transformer unit, PTU, which
also carries the choke coils, the remain-
ing condensers, e.g., Cl, C2, C3 cach
having a capacity of 2 mid., and C5, of
I mfd. capacity, are placed. Stock size
brass lengths, aided by corner braces,
hold these condensers down.

The Chimney Effect

T'he special way of mounting of the
resistors is unique. A chimney srack
effect of preventing the resistors irom
becoming hot is obtained by placing them
upright, instead of horizontal.  Small
square pieccs of asbestos, about Yi-inch
thiek, are used to hold them i place. [n
the center of these asbestos pieces por-
tions are cut out, to fit the resistors, Jo
hold these asbestos picces to the hoard,

(Hayden) FIG. 3

The metal case in which the complete

climinator is placed. The ground post, to

which one side of the A battery must be

connecled to filter out the hum, is placed

on the same hard rubber strip as are the
other posts.

By Leonard Upham

+B A

+B890

FIG. 1

The circuit diagram of the combination B eliminator and power amplifier.

R2 is from +B Max, to +BS0.

¢ &

(Haxden)

FIG. 2
How the parts should be placed, to obtain fine results.

Note the distance between

the rz?ctiﬁer tube (upper left) and the amplifier tube (right), which prevents the
annoying drone, many times laid to the rectifier tube or the circuit. The other tube
is the voltage regulator.

screws are used. Washers are placed be-
tween ashestos and the bhoard to keep
the asbestos off the board. The hole in
the asbestos helps keep the resistor firn.
The three resistors R2 (8,000 ohms), R4
and RS (10000 ohms apicee), are placed
o triangular form, between the 4 mid.
condenser and the two, 2 mfd. condensers.
I'he fixed resistor, R1 which has a re-

sistance of 1,000 ohms, with which the
grid bias for the power amplifier tube is
obtained, is placed near the amplifier tube.
i"lexible insulated wires connect the out-
put leads from the eliminator te the
binding posts on the B eliminator case
shown in TFig. 3.

The maximum output voltage of this de-
vice is 400 volts at 65 mils,
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Balsa Wood for Speakers
The New Sounding Board That Affords Realism

(Haxden)

FIG. 1

The completed Lata Balsa wood
speaker. The three wide pieces that
occupy the imterior of the frame, the
seven radiating arms or fins, and the little
square under the uait, to which the coup-
ling rod is fastened, are Balss wood. The

rest of the pieces are hardwood.

'l‘Hh Guest for tone guality osed to po
only to the outposts the setl, never
wluding the speaker, and with ecos
sarihy  dbappownting results. You could
get b oycles through the audio channel,
bur auy speaber would cut off the low
notes  Even today many popular com-
miercially made speakers have o bogh cut
[For  tastance one, suede-baffled
parchment cone, suppresses 100 ¢y cles 80
pur cent, although 1t 18 exceptionally fine
on the high potes.

Good  audio creutts—resistance,  1n
pedance,  double mpedance o trans
foratier-——give  you relatively ntat char
actertistic, that i», cven wnphihoatt ner
the useful range of sudible drequencies
While the response 1n the spraxer ca
uot be so nearly even, tor mechamcal or

tysical reasuns, speakers can and do
bring cut low notes, and without sacnbe
e high notes to any marked extent At
least two comivercial speakers  will
spond to 14 cycles with creditable cnergy
But the general uverage sprakers will
all shert an low audio  trequency

Some Tests to Make

All the shouting about the low notes
probably arises from the fact that these
pitches give character ond spmnt to the
wewsic ol wn orchestra You have probe
abdy heard a symphenic orchestra play
w & coucert hall and when you »aw the
maesito puke his baton o the direction
of the tuba player sou heard the tuba
Also when the bassoont and bass  viol
joinied i you heard them and, what was
vastly important, you could distisgaish the
bars and strains played by ecach instru
ment, shhough any obe was Qoite near,
if not exactly in, the frequency range of
the others. But when lstening to radio
you saw Bo conductor jabbing bis baten

By H. B. Herman

toward any particular player, and 1 you
did mot hear the bass twuba, you maght
issume there wasn't any, or the thought
wouldin't even enter your head. Try some
ume—tonight, 1[ you cau—to determine
whether there is a tuba i the dance
orchesira you listen to o the radio. The
tuba 15 a wigd mstrument  Then wy 1w
judge whether there s bass viol or
viclon cello at work  These ure string
mstrawents.  There 1n o difercnce e the
scund of the percusswon aud the stnng
struments. It you are sitiing betore the
orchestra vou can hear the differvice
But f you are sittng boiore your set
can yvou do so

Then take as an dhstation the dance
urchestras. It s the rule that they are
listened to, not danced the radio-
culiveinnd home. Some 10la conuplam that
they can not dance so wddl o radio wasic
[n the grill roam of the Lot where the
crchestra is plaving these sane complaw
ants could step arouwn i waned oo
ntl dawn, and emyoy it all

The Missing Element

What s lackmg in the rad IENTS
Full reproduction ot the bass drum, the
tuba, the bass viol, the barsoon, and the
hindred of the lower rogions the audio
world.  These  low-note paoducas ac
cetituate the “tune,” o the usi
reund cut the renditton  wind coutrsbut
the guahity of crispness and pronouuced
rhythm

Now, tu get those dorua Hes il
vour home you need av au systert tha
will carry them through wilo vood wnph-
ficution.

Huyh audio freguencies giay b

the radio Ireguenecy duc superlatine

selectnity atteuuating sidehand ut oy
notes will not be lost thure CEdie
vour set were s0 selective as [
on thetr damain yon wouldu GO iy
sigials, and jou  weuld 00 e
sclectne set than auy TR
duced. So loa notes are ane aud net
radio, problem m your recanar int
who have bwlt the popular 1cieners ol
the last vear or so wmay foel themselves
properly equipped for low Feprodu

tiot—provided the spraker will tespond
to them

The fow noles are bupotlar!, so your
audi, ampliher and speaher should treat
them kindly  But the high notes e no

to be sniffed at, enber, and i ddie
notes ofy out fur consderati . How
cun we be utterly mmpartial et n?

la the Realn of Metaphysics

At ihis stage the disouss bBecogies
complex. We  must  1espoct nsicad

FIGS. 2 AND 3

propertics 1f we have a plece of purch-
ment or long fiber cover stock or wood
we know that o has @ natural penod o
4 pomnt ol maxiuum  scusitnaly  of e
spotire,  depending  on 1% shepe,  sae
thickuess and mass. Just s we know that
cach recd ot the wrgan has s owg pal
tealat freguency Yet we also know hiat
we hear a wide range ot notes. neverthe
less, when we use the paper or woad ss
the diaphragm or sowunding board whach
1s driven by the coupling red o siylus 1
a speaker unit. Abso we huow that the
cur 1s a physical thung, yet 1Lorespomds o
all the freguenccs we hear, aud we as
sutie 11 responds evendy, although phy sacs
rises Lo guestion the dassumjaot

Man has not becn able 1o produce hie
mechameally, and evew the school ot
thought that hoped 1t nught be doue has
about abandoned 1ts creed o tavor ot the
theory of the auietapliasical ongio o e
S0 we might as well agroe that hie, bang
metaphysical, 1 boyoud  our power ot
wechameal producton, that man s wor
drously made, aud that we wust Tegala
the anvil, the tympanum and the stapes
eidy with awe WO can nol make an cas
do net thank we can successtully novate
an car The car s ait ot the anial
the anvual 1w part ol htc and hife s
sctaphysical, and metaphyyicians can only
be ostudents and not producers . Havog
ne recourse to the Black art we must take
things as thoy are

What ks Balsa Wood?

That brimgs uws 1o the sounding board
Of fynipanum For our splaket éi‘\'( can
use as the matenal the most switable sub-
slalice we  calt tonirne o tind, and
easure gty ireguency sospoitse wald
meters and with the much raspected car
Iu our scarch we Uiy any things and
tap many sources, and then we go back
to nature and try the hghtest wood made
Balsa wood, 1 the Juungles w1l South
Awerica, woud with pockets L cach
weket titted with dead wir, wood that
fesembed as "Nature's sounding board!”
because ot iy used ity onginal state,
y shiced very thin o bulk it ss strong,
tut cut o 3 RZanch e naturally requires
gentle handhug
The botamcal mwue of the wood species
hanown ay Baba o “Ochiromo Lagopus,
tree found o the tropical jungle In
pearance the tree resaubles the North
Atierican Cottonwoud, the  burk beiug
tairhy smouth The wood has somew hat
the appearatice o clear white pie or
asswood, und to the touch has a simooth,
velvety feehng The nawme Balsa, the
Spanish word for rultl, came to be apphed
this wood through the use of these

How Balsa wood leocks under the microscope. At left is a transverse section, at
right & tangential section.

June 11, Y927
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logs for rafts to float heavy woods down
the rivers from the interior to the sea-
coast.

Balsa is the lightest wood that grows.
The commercial product averages from
6 to 7 Ibs. per cubic foot. This is approxi-
mately one-half the weight of good cork.
This iightness results from its peculiar
cellufar structure, which differs from that
of nearly every other wood. In ordinary
wood the thickness of the cell \\'all_s gen-
erally forms a considerable part of their
diameter while in Balsa, the ccll walls are
extremely thin and there is practically
no lignification. This structural arrange-
ment confines within its large, l}arrel—
shaped cells a considerable quantity of
dead air, that is, non-circulatory air,
which represents 92 per cent. of the total
volume.

A radial section of Balsa shows, even
better than the transverse, the thin par-
titions dividing the cells into microscopic
air spaces so small that heat passage is
reduced to a minimum, thus making Balsa
wood ecfficient for reproducers without
temperature causing response variation.

The. use of Balsa wood for radio repro-
duction is something new, but its use
for other purposes is of long standing. It
is used for stream lining of airplanes,
hydroplane pontoons, swimining floats,
shock absorption, shipping containers and
scores of other purposes, for some of
which is is specially treated and is an
excellent insulation material in itself.
But for radio purposes do not add any-
thing to the Balsa wood. Do not paint,
shellac, varnish or otherwise treat it. If
decorative instincts are strong, light tapes-
try may be employed very handsomely.
Decorators’ material, such as cretonnes,
chintzes, etc., for this purpose are com-
mercially available,

An Enlightening Experience

And what does this wood accomplish?

It furnishes us with a ready, inexpensive
and astonishingly effective means of
bringing out those low notes, about which
we are so anxious. [t still gives us good
1esponse in the middle and higher audio
frequency brackets. It enables us to hear
low notes we possibly never heard before
on the radio. It opens a new vista and
challenges the constructional side of our
nature, indeed, defies us to ignore the
existence of lLata Balsa wood. Listen to
how an orchestra sounds in a Balsa wood
speaker, listen to a piano solo, and note
the startling realism.  Never judge any
speaker by a violin solo, for even on a
poor speaker this will sound well.

I connected a Balsa wood spcaker to
a set consisting of a TRF radio channel
and three resistance-coupled audio stages.
The constants of the AF circuit were:
25 mid. stopping condensers, .l meg.
plate resistors and 2 meg. grid leaks. The
output was filtered through a 100-henry
choke and a 14 mid. condenser. I cite
these constants only to show that the
suppression at 20 cycles was not more
than 10 per cent., hence neglible.

I heard low notes that I had .never
heard Dbefore on that set and was able
to distinguish between the bassoon and
the tuba, the tuba and the bass drum. and
the tuba and the bass viol. The speaker
was a large one, hence low pitched, but
it hand'ed the higher frequencies with
credit. The speaker I had been previously
using was just as good on high notes,
or perhaps brought these out with just
a little more volume, but on low notes it
sinply did a filtering action. “On les
aura!” The air was Paris just after the
first Battle of the Marne. The low notes
never got to Paris!

Jut with the Lata Balsa wood speaker
there was an energetic response at even
14 cycles! This pitch had to be generated
from an audio beat note oscillator, De-
cause no organ was on the air, and only
the organ among musical instruments
normdlly goes as low as that.

It was interesting to compare the one
speaker with the other. This was done

FIGS. 4 AND 5

The unit’s coupling pin is secured to the small square piece of Balsa wood by

insertion in the anchor screw and tightening down the thumb nut.

The square is

securely glued to the horizontal fin, which is one piece. The diagonal fins are in two

sections, each. Notice three of them in foreground, glued to the square, too. Place the

thumb nut on the anchor screw BEFORE you mount the unit. At right (Fig. 5), four
screws that secure the unit to the crossarm.

by connecting together one tip of each
speaker cord at the flter output con-
denser, and alternately touching the free
tips to the ground post of the set (A
winus being grounded). It simply did not
sound like the same orchestra. When
the Balsa speaker was cut in the zoom-—
zoom was there, full-grown. Could you
dance enjoyably to the music as it came
from this speaker? Could you avoid
dancing to it, would be a more logical
question. Cut out Balsa and cut in the
other—fine, strong high notes, but noth-
ing much below 100 cycles, hence no char-
acter, personality, vivacity or fetching-
ness to the music. Reconnect the Balsa
and you wondered what Thomas A.
Edison possibly could have meant when
he said that radio music wasn’t worth
listening to, it was so badly distorted.
Maybe he referred to speakers with a
high audio frequency cutoff or suppres-
sion hollow, attached to an audio ampli-
fiecr suffering from core saturation and
second harmonic distortion,  But Mr.
Edison had never heard a Balsa wood
speaker when he made his famous re-
mark. Perhaps he would be surprised to
learn that the combination of set and
speaker that I used—with a CX371 power
tube in the last stage—was as good as
the Dbest in phonograph reproduction—
Orthophonic  or Panatrope or, indeed,
Edison—and with electrically recorded
records. The finest quality is on a par, in
rhonogiaph or radio. It must not be for-
gotten that when the record is reproduced
on a radio speaker, as is common practice,
speaker Jimitations affecting reproduction
from a set apply to the phonograph.

A good speaker is simply a good sound-
ing hoard and a good unit. Ii either
component is poor, the speaker is poor.
Therefore when you build a Balsa wood
speaker be sure to use a good unit,

Care In Construction

The Balsa speaker may be most con-
venlently constructed in cither or both
of two popular sizes. The construction
method is the same in both.

The speaker consists of an oblong hard
wood frame with a hardwood crosspicce
just below center, three pieces of Balsa
wood, side by side, but not touching,
occupying the space within the frame and
glued to it; seven radiating Balsa wood
ribs, a small Balsa wood square with
coupling rod screw anchor and thumb-
screw, and a unit mounted on the cross-
arm so that the coupling rod touches the
center of the speaker at the point where

the anchor is located. That’s all there

is to it—18 picces of wood, a unit, a
thumb-nut and serew  anchor for the
unit’s rod and something with which to
fasten the unit to the crossarni, eg., four
114”7 woods crews.

But the speaker can not be slapped
together and be expected to live up to
expectations. It must be made pains-
takingly. The gluing must be done with
extreme care, so that, for instance, the
square Balsa scat for the coupling rod
housing is tau: at all points, and proof
against unseating on cxertion of moderate
finger pressure. Any play at this point
means a rattle in the speaker, even at
low volume reproduction. This is the
only critical point of the speaker and
must be given close and careful attention.

Do The Gluing Well

The gluing at all places should be firm
and continuous. Especial care should be
exercised at the ends of the fins, for the
curling tendency may require a second
application of glue to insure keceping the
ends down.,

These ribs, by the way, unite the re-
spective sheets of wood with one another
and the small driving square, and if even
one of the seven ribs is omitted the low
notes suffer, while if all the ribs are
omitted you are working on virtually only
one Balsa wood sheet, and you don’t re-
produce the low notes. So, follow style,
and be careful in gluing, so that every
glued piece adheres firmly throughout the
length of intended contact.

Constructional Data

The eighteen picces of wood are con-
situted as follows: (a) three wide strips
of Balsa wood to be cut to desired width
and length; (b), seven thin ribs or fins
of Balsa wood, to be cut to desired
length; (¢), four pieces of hardwood for
frame; (d). one piece of hardwood to he
used as crossarm for mounting unit; also
two small pieces of hardwood to elevate
the crossarim suitably; (e), one small
square piece of wood, Balsa or other-
wise, for accommodation of bushing.

The accessories are one bushing, con-
sisting of anchor screw and thumb-nut
for holding stylus (or driving rod or coup-
ling pin) of unit; brads, screws and a
tube of gluc.

The hardwood frame is made first.
Glue the corners and also nail them with
brads. The 3/32-inch recesses at the
This is

corners must make an even fit.
important.
Next cut the c¢nds of the wide strips
(Concluded on page 18)
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- The Need of Neutralization
Three Different Balancing Devices Analyzed

By Lester Harrison

FIGS.1 AND 2

The bridge method of neutralization (Fig. 1, at left) in whic.h the effect of the
inter-electrode capacity Co is neutralized by the cond_ensgr Cn which feeds energy to
grid A in reverse phase. Fig. 2 shows how the neutralization takes. plaf‘.e. The various
inductances and capacities are indified by the same symbols as in Fig. L R in the
two figures represents the resistance of the parallel tuned circuit in the input of tl}e
tube. The value of this resistance is LrC, where L is the inductance of the tuning coil,

R its resistance and C the capacity of the condenser when the circuit is tuned.

NE of the greatest steps forward in

the design of radio receivers was the
" introduction of neutralization_for stop-
ping radio f{requency oscillation. That
step was taken several years ago, and
since then many different devices have
been brought out with the same object
in view. . X

Although all schemes for stopping radio
frequency oscillations are called neu-
tralizers, some of them do not neutralize
anything but the power of the set to
amplify. They are devices that introduce
power losses to such an extent that os-
cillation is impossible. In true systems of
neutralization the cause of oscillation is
removed by preventing any power in the
output of a tube from reaching the input
circuit of the tube or any preceding tube.
This is usually done by arranging a
Wheatstone bridge network and balanc-
ing it so that there is no effective fced-
back. There will be some feedback
through stray capacity and mutual in-
ductance but this is offset by feeding back
exactly the samc amount in opposite
phase.

The syvstem of neutralization introduced
by Hazeltine, and upon which the Neu-
trodyne is based, is shown in Fig, 1.
There is between the grid and the plate
of any tube, or between the parts on
the plate side and the parts on the grid
side, a certain capacity. This is repre-
sented by Co. in Fig. 1. Through this
capacity energy will flow from the plate
circuit to the grid circuit and it will be in
such phase, provided that there is a large
inductance in the plate circuit, that os-
cillation will result. Now if an equal
amount of energy be sent back to grid
A from the plate circuit in exactly
opposite phase, the effect of either part
of the fed-back energy will be nil in so
far as oscillation is concerned. This neu-
tralizing energy is supplied through the
small variable condenser Cn and the coil
Ln. The capacity of Cn is varied until the
energy fed back by the two routes is the
same.

Tlle four reactances that form the
bridge circuit are Cn, Ln, Co and Lo.
These can be arranged as shown in Fig.
2, in which R represents the resistance
of the parallel tuned circuit in the input
of the tube. If the plate circuit should
send any current through R in phase with
the current sent through by the incoming
signal, regeneration results and oscilla-
tion is likely. The phase of the incoming
signal is indicated by arrow A. Now, it
is evident that lo is 1n phase with this in

the circuit RCoLlo. If the circuitLnCn
be added and coupled to the output of
the tube in a suitable manner it is clear
that a current In can be established in
RLnCn. By suitably connecting the coil
Ln the direction of In can be made
opposite in phase to Io or so that these
two currents buck in resistance R. Also
by suitably selecting the capacity of Co
the two bucking currents can be made
exactly equal. When they are equal no
current flows through R as a result of
feedback and then there is no tendency
to oscillate.  However, this balancing
does not affect the incoming current. It
flows through R just as it did Dbeiore
neutralization.

Since the four branches of the bridge
are reactances, it is possible to effect com-
plete neutralization at one frequency and
still have unbalance at all other frequen-
cies, This is not a desirable condition.
The circuit should be neutralized for all
frequencies within the tuning range of
the receiver. This can be brought about
by making the two coils Lo and Ln equal.
This will also require that the two con-
densers Co and Cn be equal. When neu-
tralization has been effected under these
conditions it will function over the whole
tuning range

Another non-oscillating type of circuit
is exemplified in the Loftin and \Vhite
system, shown in Fig. 3. As stated above,
a tube will not oscillate unless there is a
high inductance load on it. If the load
can be made capacitive or resistive there
can Dbe no oscillation as a result of
capacitive coupling between plate and

000000V

grid. This fact is made use of in the
Loftin-White circuit. The values of the
choke coil Lo, the coupling condenser Co,
the couBling coil L1 and the coupling con-
denser C3 can be chosen so that the load
on the tube is purely resistive for one
frequency and slightly capacitive for the
rest of the band. The circuit will not
oscillate at any frequency with this ad-
justment.

The object of the dual type of coup-
ling in the Loftin-\White eircuit is not to
prevent radio frequency oscillation but to
equalize coupling over the entire tuning
range. The coupling between the primary
coil L1 and the secondary L2 is greatest
for the higher frequency end of the spec-
trum and therefore this will cause greater
amplification and these frequencies than
at the low. The low frequency amplifica-
tion is built up by capacitive coupling be-
tween the primary and the secondary cir-
cuits. The primary current flows through
C3, which is also a part of the tuned
secondary circuit. More energy is fed
into the tuned circuit by this means at
the lower end of the tuning range than
at the higher. The combined coupling of
Ll and C3 is nearly constant throughout
the tuning range.

Another method of preventing radio
frequency oscillations is exemplified in the
Phasatrol, invented by John F, Rider.
This device changes the phase of the
energy fed back in to the preceding tube

so that it does not aid the incoming sig-
nal.  In the Phasatrol device the plate
receives its voltage through a high resist-
ance potentiometer R.  This high re-
sistance itscli changes the phase of the
current forced through, the inter-electrode
capacity to grid A so that it does not aid
the incoming signal. The phase control
is still further aided by connecting the
primary Ll through a condenser C to
the sliding arm of the potentiometer and
then adjusting the position of the arm
until the tendency to oscillation disap-
pears.

It will be noted that the phase of the
fed-back energy is largely controlled by
means of resistance variation. Conse-
quently the degree of neutralization is
not greatly dependent on frequency. One
adjustnient will serve for the entire tuning
range, and there will be no appreciable
difference in the amplification for the
various frequencies. The control is also
aided by the presence of condenser C,
provided that it is not made too large.
The correct size depends on the value of
the inductance of the primary coil, and
to some extent on the coupling between

(Concluded on page 18)

FIGS. 3 AND 4
The Loftin-White circuit (Fig. 3 at left) in which oscillation is prevented by
making the load on the tube resistive or slightly capacitive. At right (Fig. 4) is the
Phasatrol method of preventing oscillation in the radio frequency tubes. The phase
of the energy is changed so that it is out of step with the input when it gets to the
grid A. The load in this tube is also resistive or capacitive. .

R
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B Battery Conservation
Higher Efficiency Gained At Reduced Cost

HE A battery must be kept “up.” In
other words, do not Jet this battery
become discharged below its efficient
operating range. If dry cells are used for
power, do not use these cells after a
meter test shows them to be below seven-
ty-five percent of their efficiency when
new. A new dry cell should read from
30 to 35 amperes when shorted with a high
resistance ammeter. Never use a low-
resistance meter to test batteries. The
cell should not be used after it reads be-
low 15 amperes.

Where a storags battery is used for A
power be sure to.keep this battery well
charged. A trickle charger is handy as
nothing has to be touched except that you
add water. Distilled water should be
added to the battery as often as is neces-
sary to keep the water line above the
lead plates in the battery.

The reason for so much concern about
the A battery is simple enough. If you
run your set when the A battery is
down it is necessary to use more B bat-
tery current to gain the same volume as
you obtained with your A battery in good
condition. It 1s cheaper to buy new A
cells or take ocasional care of your stor-
age A battery than it is to buy new B
batteries.

Get the Right Size

Cne of the first things to consider in
the use of B batteries is the size of bat-
tery to empoy in a given set. For sets
up to three tubes the small size battery
is correct. An example is the type 772
Eveready. For sets using from three to
five tubes the large size battery should be
emploved and sets using over five tubes
should employ the extra large battery.
The use ot too small a battery means
that a new battery must be purchased
within a short time.

When purchasing B batteries do not
buy them at a sale where you can obtain

By Thomas L. McKay

McKay Instrument Co.

B- Set .
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them “cheap.” Such “bargain” batteries
are likely to be seconds or have stood on
the shelves for a long time. It does not
pay to take the risk. It is well to re-
member that you usually get what you
pay for.

Using the correct size of battery in your
set, you will get six or more months
service, depending on how much you use
your set each day, what means you em-
ploy for conserving these batteries, and
how efficiently you handle vour set. For
the average case the life of a B battery
is probably eight to ten months.

Worn Out One a Drag

Where two or more B batteries are
connected together do not connect an old
worn-out battery with new Dbatteries.
This is, of course, always permissible
where the old battery reads over 37 volts.
The old battery should be tested fre-
quently and should be replaced as after
it drops below its efficient point. Not all
B batteries should be discarded when they
read under 37 volts, but satisfactory oper-
ation should be the test.

The use of poor tubes is costly. Have

)
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FIG. 1 (bottom) and FIG. 2 (top).
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your tubes tasted occasionally and discard
any that do not come up to the average
standard. The use of old tubes simply
means greater B consumption {for the
same signal strength.

Usmg the proper value of C battery is
an important method of conserving the
B batteries, Fig. 1 shows how this C
battery should be connected to the set.
If the set does not now employ a C bat-
tery it is an easy matter to rewire for
the use of one.

Where 90 volts are used on two audio
plates a 4%4-volt C battery should be em-
ployed. For 67 volts B use 3 volts C
and for 45 volts B use 144 volts C. In
resistance or impedance coupling three
tubes are usually employed with 135 volts
on the plates. But the plate resistors drop
voltage, so the actual voltage applied to
the plate is less than 135. The drop on
the speaker is smaller. Hence 414 volts
of C for the first two AF tubes will suf-
fice. For the last tube, as this may be
a power tube, conditions vary.

Case of Power Tubes

Fig. 2 shows the system necessary where
a 112, 120 or 71 power tube is used. The
usual 414 volt C battery is employed on
the first stage of audio for it uses 90
volts on the plate. The 112 power tube
requires a special 9-volt C battery. If
the 120 power tube be employed, a 2214-
volt C battery must be used. This bat-
tery can be an ordinary small size 2215-
volt B battery, Due to the voltage drop
in the speaker windings it may be advisa-
ble to use 16%5-volt post on the C battery
for the 120.

The proper use of C batteries cuts
down B battery consumption at least one
third. This means a worthwhile saving.
It is also truc that the drain on a C
battery is so small that this battery will
fast from nine months to well over a year.
Be careful not to use an old C battery.
This again impairs the efficiency of your
“saving system.” Do not use a C battery
that is below seventy-five percent of its
rated voltage, is a good rate, but not
inviolable.

The ('fﬁcmncy with which a set is
operated is very important. It has been
said that the human car cannot detect
a change in sound volume that is less
than one-fourth of the original volume,
It is, therefor, impcssible to depend on
the ear to tell whether you have your set
adjusted properly.

Fig. 3 shows a simple system that tells
vou whether or not your set is adjusted
properly.  This method helps save B

(Concluded on page 22)
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$17,500 for New Voices
Offered by Atwater Kent

Philadelphia.

Very extensive plans for a ‘“National
Radio Audition” for young men and wo-
men for the purpose of inding by test the
best undiscovered voices in the United
States were announced by the Atwater
Kent Foundation, an institution estab-
lished for scientific and educational pur-
poses

Every community in the United States
will be given an opportunity, first to se-
lect by popular vote the best voices,of
young women and young men; and then
to enter these singers in a test of state,
sectional and national auditions to be
broacast.

Awards aggregating $17,500, with one
and two years’ tultion in an American
conservatory for certain winners, will be
offered as an incentive to young people
to enter the tests, which will be held
in each of the forty-cight states.

Kent’s Statement

A. Atwater Kent, president of the Foun-
dation, said:

“The discovery of one of these rare
voices, of which cach generation produces
a very few, seems to me an event of pro-
found national nmportance. Even when
such a voice could give pleasure to only
a few thousand people in a year it was a
national treasure. Now that millions may
¢njoy it on the same evening through the
medium of radio, such a voice has become
priceless.

“The National Radio Audition, sup-
ported by the Atwater Kent Foundation,
is an undertaking to search the entire
country for beautiful voices and to offer
these singers an opportunity for full
development, recognition and reward.

“In Europe, when a singer of promise
appears, the entire family will gladly
make any necessary sacrifice to provide
means for a proper cultivation of that
voice and the support of the singer until
fame is achieved. It is in this spirit that
we hope each community in the country
will receive this Audition idea and devote
whatever effort is required to discover and
present its candidates for state and na-
tional honors.”

Opportunity for Youth

The primary purpose of the Audition
1s to provide opportunity for recognition
to every voung man or woman in every
community, no matter how isolated, and
to give to the world of music through
radio the best voices thus discovered,

After a series of state and district au-
ditions, five young men and five young
women will be brought to New York for
a final audition, which will be broadcast
over a nation-wide network of stations.

Tn the fidals—the National Audition—
five awards for merit will be given to
women and five to men. The two who
get first place in the National Audition—
a man and a woman—will each receive
a gold decoratron, $5.000 in cash and two
years' tuition in a leading conservatory.
" Winners of second awards will each
receive $2,000 in cash and one year’s
tuition.

Winners of third awards will each re-
ceive $1,000 and one year’s tuition.

Winners of fourth awards will cach re-
ceive $500.

Winners of fifth awards will each re-
ceive $250.

Musical, civic and women’s clubs in each
community in each state will be invited

to hold Jocal tests 1o select the best
young man and best young woman singer
of their towns. These winners will then
be certified to a state audition, which will
be broadcast by a radio station in each
state. A state winner of each sex will
be chosen and will receive a silver medal.

The next step is a district audition.
The young men and women who have
won state honors will be taken to a cen-
tral broadcasting station in one of five
districts, where an audition will be broad-
cast to select the two winners—a young
man and a young woman—from that dis-
trict.

The two winners in each district will
receive gold medals and the ten finalists
thus selected will be brought to New
York for the final National Audition.

Each national winner will also be well
started or the road to fame as a radio
concert artist, with a successful musical
career ahead. All expenses of contest-
ants the district and final auditions,
including railroad fare, hotel bills, enter-
tainments, etc., will be paid by the At-
water Kent Foundation.

Judging of contestants will be by vote
of radio listeners and juries made up of
the musical authorities of each commun-
ity, state or district. Listeners-in will
participate in the state and district audi-
tions, their votes counting sixty per cent
and the vote of the jury forty per cent.
For the final National Audition in New
York, a jury of great figures in the musi-
cal world is being created. Its decisions
will be made without participation by the
radio public and will be announced imme-
diately after the broadcasting of the
finals.

Qualifications for Tests

The principal qualifications for
testants are as follows:

They must not be more than twenty-
five years old; must never have been
associated with a professional theatrical
or operatic company; must never have
been a paid principal in any concert held
outside their own states; must declare
an intention to follow a musical career
and must be free from theatrical or musi-
cal contracts.

This limitation permits choir singers to
enter the auditions, even though they
may have received financial compensation
for singing in churches. It is expected
that many of the contestants will be the
leading young choir singers of their com-
munities. Other groups from which en-
tries are anticipated are students in mu-
sical schools and locally prominent singers
in high schools and colleges. Musical
organizations 1n each state are also af-
forded an opportunity to put forward
their best talent and to assist in holding
local auditions.

Preliminary organization for holding
the auditions will start soon under the
direction of the Atwater Kent Founda-
tion. It is expected that the first state
auditions will get under way early this
Fall, followed bv the district auditions
in November, with the finals in New York
early in December.

con-

CROSLEY CONVENTION HELD

The annual convention of the Crosley
Radio Corporation’s distributors was held
in Cincinnati June 8 and 9. Announce-
ments of new developments in the Cros-
ley line were made and plans for the
coming year will be discussed.

LORETTA LEE, first vocal graduate
from the Peabody Conservatory of Music
since Mabel Garrison, who obtained her
diploma in 1911. Miss Lee was the third,
one to receive the diploma in the Cons
servatory’s existence of 57 years. She re
cently gave a song recital from WBAL
Baltimore.

VARIATION OF C BIAS .
If in doubt as to the proper ohmag: k
fixed resistance to be used for providing
C bias from a B eliminator, a variable
resistance of about 2,000 ochms maximuy |,
resistance, with a carrying capacity of §
watts may be substituted.

Misleading ..
ver Air ;

‘Washington.
Federal punishment for stations whick
misrepresent articles over the radio i
planned in a bili that probably will be ini
troduced during the next session of Coni#l
gress by Senator C. C. Dill or Represental
tive Wallace White. |
Numerous complaints have reached th
Federal Radio Commission against station
which through direct advertising over the/
air have offered articles for sale and which] r
according to the complainants, have not en}
urely lived up to the promises. The com/ j
plaints have been most vigorous about &
few stations in the Middle West.
According to one letter received by the
Radio Commission, a station broadcasted ar,
announcement about radio tubes. The any y,
nouncement was that a special price had been] ¢
fixed for the tubes and anyone who sent in|
the money for the tubes was guaranteed]
satisfaction or clse the money would be
refunded. t

He Buys the Tubes &

A listener-in in another state heard the)
announcement and sent in the money for e
four tubes. In the letter containing the-’;‘;
money was a description of the kind of!
tubes desired. In about two weeks tubeslq
were forthcoming, but they were not of thel,
kind ordered nor were they suitable for ty
use.

The tubes were returned to the station
with a request that the proper kind of
tubes be sent or the money refunded. Up
to the time of writing to the Commission,
the listencr had received neither the money
nor the tubes. §

g e
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SET MADE OF MATCHES

. ; / g5
4 PAUL R. WOTTON, of Friendship,
;gMaine, made this model of the Radiola
! No. 20 entirely from matches. It took
{ Mr. Wotton’s spare time for four months.
More than 2,200 matches were used. The
drum. dial and volume control knobs turn
,and the switch pulls and pushes, as on the
; Radiola. The loop also was made of
{. matches, but wound with thread to give
' the appearance of metal. No nails or pins
were used. Every match was glued. The
-set is perfectly proportioned to the
original.

i

‘dvertising
¢ Under Fire

There is said to be no Federal statute by
which action could be taken against the
station.

It is not believed that the station was at-

i’ tempting to defraud. The opinion is that a
}' rush of orders was responsible for the

i delay.

The Legal View

Commissioner Eugene Q. Sykes, the legal
s, member of the Federal Radio Commis-
S;’ sion, belicves that a law extending the Postal
4 Act to cover attermpts to defraud over the

L radio would be a very good thing.
“The Federal Radio Commission has not
the authority to exercise censorship pro-
- grams,” says he. “It therefore follows that
we canmmot attempt to say what a station
, Shall or shall not broadcast, whether it is
dircct or indirect advertising or something

vl else.
“It is up to the listencrs entirely and if
th('y_ think the station is rendering a public
service, it is up to us to keep our hands
off.
L “Of course, if conclusive evidence of in-

tent to defraud by any station were pre-
 § sented to the IFederal Radio Commission,
¥ an effort would be made to deprive tie
& station of its license.  But it does seem that
a law covering the subject might help to
' clartfy matters.” ) ’

BANQUET BOARD TO MEET

a The organization meeting of the com-
mittee for the Fourth Annual Radio In-
(!ustrms ‘Banquet wil be held at the
Stevens Hotel on Wednesday, June 18,

Highest Type Programs
Predicted for Daytime

Hot Springs, Va.

The inauguration of a daytime broad-
casting schedule on a nationwide scale,
comparable to the best features now
transmitted between 8 P. M. and mid-
night, was forecast in an addreses by
George F. McClelland, vice-president and
general manager of the National Broad-
rasting Company, at the annual meeting
of the National Electrical Manufacturers
Association here.  Probably 10,000,000
listeners would be added to the radio
audience of the United States if a six-
teen-hour day broadcasting service were
regularly established, he said. Mr. Mec-
Clelland added: .

“There is a good reason, of course,
why radio should have settled first at the
American fireside. It was brought into
the home by the boy and finally em-
braced by the man of the house. Then,
toco, the predominantly entertainment
features of radio made it natural that
the best program features be concen-
trated during the hours when the family
usually seeks entertainment.

Too Big for Small Clothes

“But broadcasting has outgrownp the
narrow limits of its early experimental
days. It has a greater destiny to fulfill
than mere entertainment. Is mission to
the home is to carry to it every form of
cultural influence and service which this
system of mass communication is pre-
eminently equipped to do.

“Broadcasting, theoretically at least,
already covers the outermost limits of
space. But it has still far to go in time
before we may be said to have estab-
lished the best possible broadcasting serv-
ice commensurate with the requirements
of a population of 117,000,000 people.

“Of the more than 30,000,000 women
in this country over 21 years of age, less
than 9,000.000 are employed in duties out-
side of the home. Radio broadcasting
has made a start, it is true, in bringing
a daytime service of information and
entertainment to the home. Yet much
remains to be done in order to provide
an adequate daytime program for 21.-
000,000 women in the United States, most
of whom are anxious and cager to re-
ceive the musical, educational and in-
formative features which radio can bring.

The School Children Audience

“There are 25,000,000 school children in
the United States, the vast majority of
whom are still awaiting an organized
plan of service that will bring radio to
the classroom, as an established factor in

‘musical education. The decision recached

by Walter Damrosch, the distinguished
dean of musical education in this country,
to broadcast a series of cducational con-
certs to the schools, is a very great step
in the right direction.

“It may scem an anachronism in this
day of super-radio programs when the
greatest stars of the opera and the con-
cert stage, when the most distinguished
figures in cducational and public life, have
heen featured on the air, that hundreds
of thousands of people whose homes arce
cquipped with radio scts have never had
the opportunily to hear an outstanding
radio program. TFor we must remember
that in  many professions and many
trades therc are millions who labor while
most of us sleep. Daytime broadcasting
of a primary character would prove a
great boon lo this element of our popu-
Tatinn,

“The last but not the least factor that
would call for the extension of daytime
radio programs is the need of the great
buying public when it is in the market
for radio sets. It is the unique position
of radio that it is an industrv built
around a broadcasting service. It can
be demonstrated only in connection with
that service. The best possible reception
of the poorest possible program is an
inadequate recommendation for any set.
A high class broadcasting program, there-
fore, transmitted during the day hours,
would be of inestimable value to the radio
industry. z z 2z

“It is plain that any program which
advances the radio manufacturing indus-
try advances the interests of broadcasting
and therefore the interests of the public.”

Mr. McClelland in his address also
detailed the great technical progress made

-by engineers of the National Broadcast-

ing Company in broadcast transmission.
Technical Achievements

“A new science of electro-acoustics has
been created for broadcasting,” he said.
“Remarkable progress has been made in
the technique of handling sound in the
air.

“Microphone technique has been im-
proved to the extent that not only the
middle register but the high notes of
music or the speaking voice can now be
handled by the microphone.

“Modulation systems have been worked
out by which distortion in radio trans-
mission practically has been eliminated.

“Sound control systems have been de-
veloped by which an invisible radio con-
ductor mixes and controls the output
of the microphone, so that a concert
might be transmitted in perfect form by
the broadcasting station.”

The greatest contributions thus far to
the development of broadcasting in the
United States, Mr. McClelland dcclared,
have bcen made by the communication,
the electrical and radio manufacturing
industries of the country.

WLW Short Waves
Heard World Over

Short wave broadcasts from WLW, Cin-
cinnati, are being heard consistently in
countries throughout the world. Three
reports from three different individuals
in London were received in a single day
and other reports have come in from Mex-
ico, Trinidad, the Canal Zone and several
other foreign points.

The short wave transmitter, 52 meters,
uses only 500 watts as compared with the
5,000 watt power of the long wave Cros-
ley station. The short wave transmis-
sion, however, far outdistances the other.

WLW will put on a special program for
Australian listeners at 3 A. M. (E. D.
S. T.) Sunday morning, June 29 (8:00
P. M., Monday, in Australia).

AMERICA’S LEADERSHIP

Scientists of every nation are looking to
the United States in radio development,
and the majority of the new wonders
in tubes and devices for transmission and
reception, to be shown at the next Radio
World’s Fair, in New Madison Square
Garden, New York City, will be the
product of American inventive genius and
research.- .
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A THOUGHT FOR THE WEEK

JUST as millions of people a few years

ago declared there wasn't anything prac-
tical in radio, and then were shown to be
silly unbehm?r& so does that flying eagle
of the West, Chm'lm Lindbergh, come along
and prowve to a breathless but doubtful
world that Paris is omly across the way to
those who know how to mmake it; and that
same world is still divided as to whether
ittrepidity or modesty is the flyer’s middle
nane.
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“Ask Me Another” Stunt
Is Worked by WLW

“Now we'll ask one,” is the answer of
WLW, the Crosley station at Cincinnati,
for the current “Ask Me Another” craze.

Every night at 8 o’clock, Eastern Stand-
ard Time, the announcer will ask five ques-
tions, and every night he will give the an-
swers to the questions of the night before.

The queries will be taken from all of
the fields of knowledge entering into a lib-
eral education—music, art, literature, his-
tory, politics and current events. The mu-
sical questions will be answered musically
as well as verbally. For example, “\’Vhat
famous composition did Schubert write in a
beer garden?” The following night the an-
nouncer gives the answer.

WJAZ Primes Its Guns
Against Law’s Validity

Washington

_Notice that the Zenith Radio Corpora-
tion of Chicago, owners of WJAZ, is
prepared but has no present intention,
to cnter the courts to dispute the con-
stitutionality of the Radio Act of 1927,
was given to the Federal Radio Com-
mission by Irvin Herriott, attorney for
the station, preliminary to the formal
opening of a public hearing before the
Commission so the station could enter a
protest to the wavelength assignment of
the station.

Mr. Herriott asserted that the Zenith
Radio Corporation does not at present
ntend or expect to test the authoritv of
the Commission, but that he was enter-
ing possible contentions “solely for the
purpose of preserving the record.” Tt
was his belief that WJAZ could prove its
public service value fully enough to the
satisfaction of the Commission so that it
would be assigned a frequency other
than the one allocated it, effective Tune
13, namely 1,140 kilocycles (263 meters).

Prepared to Dispute

However, Mr. Herriott continued. the
Zenith Radio Corporation proposes to
be the first organization on record as
prepared to dispute the constitutionality
ot the radio law passed by Congress last
February.

If suit should be entered in the proper
court of jurisdiction, the Federal district
sourts, it will be on the following
grounds. he said:

1. The Act permits of deprivation of
property without due process of law.

2. The regulatory power of Congress
does not extend to a subject of this
character.

3. Orders of the Federal Radio Com-
mission “undoubtedly” amount to con-
fiscation,

Prefers 389.4 Meters

Representatives of the Zenith Radio
Corporation, however, disavowed anv
definite intention of going to the courts.
Required under the Commission’s pro-
cedure to name the frequencv to which
they feel they are better entitled, thev
named 770 kilocycles (389.4 meters).

E. F. McDonald, Jr.. president of the
Zenith Radio Corporatlon asserted on
the witness stand that the station was
willing to accept a frequency assignment

anywhere in the wave band between 300
and 425 meiers,

Mr. McDonald testified that Commis-
sioner Bellows specifically promised him
that Station WJAZ would be assigned a
wavelength between 300 and 400 meters
when the 60-day licens€s were issued.
to become effective June 15,

Cites Broken Promise

Relying upon this promise, the Zenith
Radio Corporation was surprised and
concerned, he said, when the 263-meter
allocation for Station WJAZ was made
known.

Mr. McDonald said that the 263-meter
wavelength was not suitable for Station
WJAZ’s range of service, and that broad-
casting upon it would largely disrupt its
value to its listeners. Station WJAZ
cannot be heard on 263 meters by the
type of receiving apparatus that was
manufactured up to about the first of
this year, he said, and under the Com-
mission’s plan of frequency separation
will not be heard suitably.

President AMcDonald said it was his
opinion that the majority of receiving
sets now in use cannot catch programs
transmitted on waves below 250 meters.
He regarded the continued operation of
WJAZ as “essential and necessary”’ to
carry on the Zenith Radio Corporation’s
business, which is primarily the manu-
facture and sale of radio apparatus.

Zenith Was the “Starter”

It was when the Zenith Radio Cor-
poration won its suits in the Federal dis-
trict court agamst the authority of the
Department of Commerce to control and
regulate radio, that Secretary Hoover
sought an opinion from the Attorrey
General regarding this authority.  The
opinion, rendered last July, stated that
the Department of Commerce had no
authority over radio under the Communi-
cation Law of 1912

Thereupon Federal control of broad-
casting broke down. There was no regu-
lation until Februarvy, 1927 when Con-
gress cnacted the law creating the Ted-
cral Radio Commission and defining its
functions and powers.

Under the ‘“public service” clause of
this act, the Commission has reallocated
conditions of broadcasting within the
program band. Station WJTAZ is one of
these required to shift its frequency.

Mathilde Harding Weds Radio Official

Mathilde Harding, hostess-accompanist
at WEAF, was married recently to
Donald Withycomb, The romance began
at the formation of the National Broad-
casting Company in November, 1926. Ar.
\\’xthycomb, is assistant secretary of the
LB, .

Miss Harding was born in Washington,
Pa. She early planned a musical career
and after lLier graduation from the Wash-
ington Seminary came to New York to
study the pilano.

Tast scason MNiss Harding served as
accompanist for Ethel Havden, who will
be remembered by WEAF's audience as
the soloist during the “Atwater Kent
Radio Hour,” when the Oratorio Society
of New York was heard. In her tour
with AMiss Hayden she went as far West
as St. Louis and toured extensively
throughout New England and northern
New York State. .

Before her appearances at WEAF,
Miss H1rdm<T had never played on the
air, and in hcr first appcarance before
\’VEAFs microphone she accompanied
“Silver Masked Tenor.” On two occasions

she appeared as the soloist with the Rus-
sian Symphony Orchestra in engagements
in Pennsylvania, and in 1923 gave her own
recital in Aeolian Hall, New York City.
To her many frlends at WEAF she 1s
known as “Billie

Donald \\’1thygomh was born July 4.
1896, in Montreal, Canada, and attended
high school and the Lower Canada Col-
lege in that city. He entered the execu-
tive offices of the Canadian Pacific Rail-
veay and later became a salesman for the
International TEquipment Company of
Montreal, in which capacity he traveled
throughout Canada.

He joined the British Roval Air Force
in 1915 and served overseas as a pilot dur-
ing the World War, returning to Canada
after the Armistice. Early in 1924, he
came to the United States to accept the
position of private secreary to Merlin H.
Aylesworth, then managing director of
the National Electric Light Association.
With AMr. Aylesworth’s appointment as
President of the N. B. Co., Mr. Withy-
comb became assistant secretary of the
company,.
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NEW WAVES IN Changes No Panacea,
But Good, Says Bellows

EFFECT JUNE 15

Washington.
Postponement until June 15 of the effec-
tive date of the new radio allocations
originally ordered to go mto cﬁec} on
June 1, was ordered by the Federal Radio
Commiission so stations would have time
to adjust themselves to the new require-
ments. R )
This was announced by the Commis-
sion when it made public its General
Order No. 13, continuing in force the
temporary operating pernnts under which
all of the 694 stations in the United States
are now operating. Nearly all of the
stations are affected by the reallocation
plan whereby the Federal Radio Commis-
sion granted 60-day licenses to all appli-
cant stations and prescribed new condi-
tions of broadcasting.

Stations Need Time

The postponement for two weeks ol
the plan, which re-logs the whole program
broadcasting scheme, was also ordered
in consideration of the fact that more
time is needed by stations to make tech-
nical changes. The full text of the order
follows :

“In consideration of the fact that a
certain amount of time is required in
many cases for making the changes of
equipment required by changes of sta-
tion frequency, and for securing suitable
control equipment to maintain frequency
without serious variations, the Federal
Radio Commission hereby amends General
Order No. 11, dated May 21, 1927, to read
as follows:

“*The Federal Radio Commission hereby
orders that all temporary permits to
operate radio broadcasting stations under
the terms of the Radio Act of 1927, shall
terminate at 3 o'clock, local standard
time, on the morning of \Wednesday, June
15, 1927, and that thereafter all radio
broadcasting stations subject to the pro-
visions of the Radio Act of 1927, shall
be operated solely in accordance svith
the provisions of the licenses issued as of
June 1, 1927, by the Federal Radio Com-
nission.’

Permits Continued

“The Federal Radio Commission here-
by ordcrs that all licenses for the period
of 60 days, issued as of June 1, 1927
shall not become cffective until 3 o'clock,
local standard time, on the morning of
Wednesday. June 15, 1927, and shall con-
tinue in effect, unless previously revoked
or modified by order of the Commission.
for a period of 60 days after June 13,
1927.”

Public hearings on disputed irequen-
cies are being held continuously and all
cases decided as quickly as possible, it
was stated by Commissioner Henry “A.
Bellows, :

Less Interference,
Bellows’ Prediction

Washington.

The new assignment of wavelengths
should result in a considerable reduction in
interference, in the opinion of Federal Radio
Co‘mmlsswner Henry A, Bellows.
. “Of course there will continue to be some
1pterference,” says Mr. Bellows. “The law
fortunately makes no provision for taking
care of thunderstorms and troubles inside
the set. But aside from those things, inter-
ference should be greatly relieved.”

) VACATION ADVICE
Don’t forget to disconnect the trickle
charger when going away on your va-
cation.

Washington,

Distance reception is not facilitated by
the new wavelength assignments of the Fed-
eral Radio Commission, according to Com-
missioner H. A. Bellows.

Proceeding on the theory that the law
does not authorize the Coummission to re-
quire anybody to get off the air, the Com-
mission assigned wavelengths for approxi-
mately 694 broadcasting stations,

Commissioner Bellows regards the new
wavelength assignments as the very Dbest
that can possibly be done under the cir-
cumstances. He says there will be an ade-
quate separation between stations to prevent
their interfering with one another. Power
was reduced to a point where three sta-
tions can operate simultancously in dif-
ferent parts of the country without inter-
fering with one another,

The Two Theories

The new arrangement of the Conununission
is predicated on two theories, They are:

(1) That the actual service area of a
broadcasting station does not exceed 200
miles, and that distance hunting does not
constitute a service.

(2) That it would be unconstitutional {o
deprive existing stations of their licenses
and therefore it is necessary to squeeze all
stations into the picture.

Commissioner Bellows displayed confi-
dence, but little pride, in discussing the new
plan.

“There is going to be a tremendous
amount of grief,” said he. “It will take
time to relog sets \We arc asking the
broadcasting stations to ask their listeners
to e’xercise patience in the new logging proc-
ess.”

Without ereating a “languishing  band,”
the Commission has made wavelength as-
signments (o some stations so bad that the
stations are not expected to renain long
on the air.  In fact Commissioner Bellows
predicted  that  within the next year the
total number of stations will be reduced to
around 450.

Believe Board Has Power

Both Senator C. C. Dill and Representative
Wallace White, co-authors of the Radio
Law, believe that the Commission has full
authority to reduce the nuinber of stations.

They said the wording of the law "pub-
lic service, nccessity or convenivnce” pro-
vided ample authority for the Commission
to reduce stations, if such a step scemed
best in tangled condition of broadcasting.
Senator Dill said that if the law were un-
constitutional, it would be betier for the
Commission to test it out inuncdiately so
that additional legislation might be pro-
vided.

Commissioner Eugene Q. Sykes, the legal
member of the Commission, said:

“It is not the duty of the Commission to
pass upon the constitutionality of the law.
It will assume that every part of the law
is constitutional, legal, valid and binding,
and the Commission will enforce the luw as
written,”

Without definitely committing themselves,
the members of the Federal Radio Com-
mission have indicated that they believe the
only satisfactory selution of the broadeast-
ing problem is a reduction of the number
of stations.

The list of broadcasting stations, with
the new wavelengths, frequencies and power,
s published in this Issuc. Sce next page.

Stations’ Wave Plea

To Fans Boomerangs

Washington.

Inspired propaganda by broadcasting
stations which have urged their listeners
to write the Federal Radio Commission
in their behali has had a boomerang ei-
fect, according to Commissioner Henry
A. Bellows, spokesman for his associates.
_In the case of two middle western sta-
uons, which asked their listeners to write
in to the Commission beseeching a good
wavelergth and plenty of power, more
than hal{ of the letters reaching Washing-
ton voiced dissatisfaction with the stations
and sonie of them even went as far as
urging the Commission to put them off
the air altogether.

According to Commissioner Bellows, the
Commicsion accepts such propaganda as
evidence that the station is afraid it can
not stand on its own merit.

The stations about which there has been
the least fan mail, Mr. Bellows says, are
those which are rendering the highest
grade of service.

He made a personal tally.

Flying Field Aerial
Masts Emblazoned
WASHINGTON.

Increased safety in flying in the United
States is the aim of a standard program
for marking and lighting obstructions to
air navigation just approved bv the De-
partment of Commerce, the Army ir
Corps and the Bureau of Aecronautics,
Navy Department.

According to provisions of the approved
report, all obstruction towers, such as
radio masts, transmission poles, flag poles,
etc,, in the vicinity of airports, interme-
diate landing fields or civil airways, must
be painted to insure maximum visibility
irom the air. The method followed will
be to use alternate bands oif white and
chrome yellow, separated by black bands
running horizontally about the obstruc-
tions.

At night the obstructions will be marked
at the top with flashing red lights. These
will be lit from sunsct to sunrise. Addi-
tion fixed red light will be used on radio
towers, one-third and two-thirds of the
height from the ground.

Compass Station Quits, Due to Shore Erosion

The radio compass station maintained by
the Department of the Navy at Hog Island,
Va., a little above the entrance of the Chesa-
peake Bay, was abandoned, due to erosion
of the shore line and consequent danger to
personnel and material, the Department an-
nounced.

Immediate replacement of this station is
not contemplated, and in the interim the
Cﬁesapeake Bay entrance group, which ad-
vises both vessels and airplanes as to their
bearings, will comprise only the stations at

Virginia Beach and Poyners Hill,

For the time being, therefore the Chesa-
peake Bay Entrance Group will only fur-
nish two bearings; viz.,, Virginia Beach and
Poyners Hill. If a third bearing is re-
quired it can be obtained by calling the
Cape Henlopen Group. In addition, ships
carrying a radio compass can take a bear-
ing on the Cape Henry radio beacon. A
radio beacon will be established on Cape
Charles Light Vessel within a few weeks,
it was announced.
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$17,500 for New Voices
Offered by Atwater Kent

Philadelphia.

Very extensive plans for a “National
Radio Audition” for young men and wo-
men for the purpose of finding by test the
best undiscovered voices in the United
States were announced by the Atwater
Kent Foundation, an mstitution estab-
hished for scientific and educational pur-
poses

Every community m the United States
will be given an opportunity, first to se-
ject by popular vote the Dbest voices, of
voung women and young men; and then
to enter these singers m a test of state,
sectional and national audivons to be
broacast.

Awards aggregating $17,500, with one
and two years’ tultion 1n an American
conservatory for certain winners, will be
offered as an incentive to young people
to enter the tests, which will be held
in each of the forty-eight states.

Kent’s Statement

A. Avwater Kent, president of the Foun-
dation, said:

“The discovery of one of these rare
voices, of which ecach generation produces
a very few, scems to me an event of pro-
found national importance. LEven when
such a voice could give pleasure to only
a few thousand people in a year it was a
national treasure. Now that millions may
¢njoy it on the same evening through the
medium of radio, such a voice has become
priceless.

“The National Radio Audition, sup-
ported by the Atwater Kent Foundation,
1s an undertaking to search the entire
country for beautiful voices and to offer
these singers an opportunity for full
development, recognition and reward.

“In Europe, when a singer of promise
appears. the entire family will gladly
make any necessary sacrifice to provide
means for a proper cultivation of that
voice and the support of the singer until
fame 1s achieved. [t is in this spirit that
we hope each community in the country
will receive this Audition idea and devote
whatever effort is required to discover and
present its candidates for state and na-
tional honors.

Opportunity for Youth

The primary purpose of the Audition
is to provide opportunity for recognition
to cvery young man or woman in every
community, no matter how isolated, and
to give to the world of music through
radio the best voices thus discovered.

After a series of state and district au-
ditions, five young men and five young
women will be brought to New York {or
a final audition, which will be broadcast
over a nation-wide network of stations.

In the fnjals—the National Audition—
five awards for merit will be given to
women and five to men. The two who
get first place in the National Audition—
a man and a woman—will cach receive
a gold decoration, $5.000 in cash and two
vears’ tuition in a leading conscrvatory.

Winners of second awards will each
receive $2,000 in cash and one vyear's
tuition.

Winners of third awards will each re-
ceive $1,.000 and one year’s tuition.

Winners of fourth awards will ecach re-
ceive $500.

Winners of fifth awards will each re-
ceive $250.

Musical, civic and women’s clubs in each
community in each state will be invited

to hold local tests to seclect the best
young man and best young woman singer
of their towns. These winners will then
be certified to a state audition, which will
be broadcast by a radio station in each
state. A state winner of each sex will
be chosen and will receive a silver medal.

The next step 1s a district audition.
The young men and womeu who have
won state honors will be taken to a cen-
tral broadcasting station in one of five
districts, where an audition will be broad-
cast to select the two winners—a young
man and a young woman-—irom that dis-
trict.

The two winners in each district will
receive gold medals and the ten finalists
thus selected will be brought to New
York for the final National Audition.

Each national winner will also be well
started on the road to fame as a radio
concert artist, with a successful musical
career ahead. All expenses of contest-
ants the district and final auditions,
mcluding railroad fare, hotel bills, enter
tainments, etc., will be paid by the At-
water Kent Foundation.

Judging of contestants will be by vote
of radio listeners and juries made up of
the musical authorities of each commun-
ity, state or district. Listeners-in will
participate in the state and district audi-
tions, their votes counting sixty per cent
and the vote of the jury forty per cent.
For the final National Audition in New
York, a jury of great figures in the musi-
cal world 1s being created. Its decisions
will be made without participation by the
radio public and will be announced imme-
diately after the broadcasting of the
finals.

Qualifications for Tests

The principa! qualifications for con-
testants are as follows:

They must not be more than twenty-
five years old; must never have beén
associated with a professional theatrical
or operatic company; must never have
been a paid principal in any concert held
outside their own states; must declare
an intention to follow a musical career
and must be free from theatrical or musi-
cal contracts.

This limitation permits choir singers to
enter the auditions, even though they
may have received financial compensation
for singing in churches. It is expected
that many of the contestants will he the
leading young choir singers of their com-
munities. Other groups from which en-
tries are anticipated are students in mu-
sical schools and locally prominent singers
in high schools and colleges. Musical
organizations in each state are also af-
forded an opportunity to put forward
their best talent and to assist in holding
local auditions

Preliminary organization for holding
the auditions will start soon under the
direction of the Atwater Kent FFounda-
tion. Tt is expected that the first state
auditions will get under way earlv this
Fall. followed bwv the district auditions
in November, with the finals in New York
early in December.

CROSLEY CONVENTION HELD

The annual convention of the Crosley
Radio Corporation’s distributors was held
in Cincinnati June 8 and 9. Announce-
ments of new developments in the Cros-
ley line were made and plans for the
coming year will be discussed.

SIGNALLY HONORED ¢

%E

4

B
Y \ W
LORETTA LEE, first vocal graduate
from the Peabody Conservatory of Music
since Mabel Garrison, who obtained her

diplorna in 1911. Miss Lee was the thi
one to receive the diploma in the Counv
servatory’s existence of 57 years. She re-
cently gave a song recital from WBAL

Baltimore.

VARIATION OF C BIAS

If in doubt as to the proper ohmag ;
fixed resistance to be used for providin
C bias from a B eliminator, a variable
resistance of about 2,000 ohms maximum
resistance, with a carrying capacity of §
watts may be substituted.

Misleading .
Over Air i

Washington.

Federal punishment for stations whick,
misrepresent articles over the radio |
planned in a bill that probably will be in:
troduced during the next session of Comi
gress by Senator C. C. Dill or Representa(
uve \Wallace White.

Numerous complaints have reached thy
Federal Radio Commission against station:
which through direct advertising over the
air have offered articles for sale and which
according to the complainants, have not en
urely lived up to the promises. The com-
plaints have been most vigorous about &
few stations in the Middle West.

According to one letter received by the |
Radio Commission, a station broadcasted ar|
announcement about radio tubes. The an-) \
nouncement was that a special price had been! ¢
fixed for the tubes and anyone who sent in{ ;
the money {or the tubes was guaranteed‘
satisfaction or else the money would be‘
refunded.

He Buys the Tubes

|

A listener-in in another state heard the)
announcement and sent in the money for|
four tubes. In the letter containing the)
money was a description of the kind o
tubes desired. In about two weeks tubes)
were forthcoming, but they were not of the!
kind ordered nor were they suitable for]
use.

The tubes were returned to the station
with a request that the proper kind of
tubes be sent or the money refunded. Up
to the time of writing to the Commission,|
the listener had received neither the money | ;
nor the tubes. i

|

N
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SET MADE OF MATCHES

PAUL R. WOTTON, of Friendship,
! Maine, made this model of the Radiola
¢ No. 20 entirely from matches. It took

‘¢ Mr. Wotton’s spare time for four months.
P

.

|

i

More than 2,200 matches were used. The
drum dial and volume control knobs turn
and the switch pulls and pushes, as on the
- Radiola. The loop also was made of
matches, but wound with thread to give
the appearance of metal. No nails or pins
were used. Every match was glued. The
- set is perfectly proportioned to the
original.

dvertising
: Under Fire

’I_‘here is said to be no Federal statute by
which action could be taken against the
> station.

"» It is not believed that the station was at-

! tempting to defraud. The opinion is that a
' rush of orders was responsible for the

i delay.

The Legal View
Commissioner Eugene O. Sykes, the legal

);% member of the Federal Radio Commis-

)

;

1

4% sion, believes that a law extending the Postal

| Act to cover attempts to defraud over the
. radio would be a very good thing.

“The Federal Radio Conunission has not
the authority to exercise censorship pro-
grams,” says he. “It therefore follows that
we cannot attempt to say what a station

) sha]l or shall not broadcast, whether it is
direct or indirect advertising or something
else.

"It is up to the listeners entirely and if
they» think the station is rendering a public

. scrvice, it is up to us to keep our hands
off.

“Of course, if conclusive evidence of in-
tent to defraud by any station were pre-
sented to the Federal Radio Commission,
an 'eﬁort would be made to deprive the
station of its license. But it does seem that
4 law covering the subject might help to
- clarify matters.” ;

1

BANQUET BOARD TO MEET
The organization meeting of the com-
mittee for the Fourth Annual Radio In-
dustries Banquet wil be held at the
Stevens Hotel on Wednesday, June 15,

Highest Type Programs
Predicted for Daytime

Hot Springs, Va.

The inauguration of a daytime broad-
casting schedule on a nationwide scale,
comparable to the best features now
transmitted between 8 P. M. and mid-
night, was forecast in an addreses by
George F. McClelland, vice-president and
general manager of the National Broad-
casting Company, at the annual meeting
of the National Electrical Manufacturers
Association here.  Probably 10,000,000
listeners would be added to the radio
audience of the United States if a six-
teen-hour day broadcasting service were
regularly established, he said. Mr. Mec-
Cleiland added: i

“There 1s a good reason, of course,
why radio should have settled first at the
American fireside. It was brought into
the home by the boy and finally em-
braced by the man of the house. Then,
too, the predominantly entertainment
features of radio made it natural that
the best program features be concen-
trated during the hours when the family
usually seeks entertainment.

Too Big for Small Clothes

“But broadcasting has outgrown the
narrow limits of its early experimental
days. It has a greater destiny to fulfill
than mere entertainment. Is mission to
the home is to carry to it every form of
cultural influence and service which this
system of mass communication is pre-
eminently equipped to do.

“Broadcasting, theoretically at least,
already covers the outermost limits of
space. But it has still far to go in time
before we may be said to have estab-
lished the best possible broadcasting serv-
ice commensurate with the requirements
of a population of 117,000,000 people.

“Of the more than 30,000,000 women
in this country over 21 years of age, less
than 9,000,000 are employed in dutics out-
side of the home. Radio broadcasting
has made a start, it is true, in bringing
a daytime service of information and
entertainment to the home. Yet much
remains to be done in order to provide
an adequate daytime program for 21,-
000,000 women in the United States, most
of whom are anxious and eager to re-
ceive the musical, educational and in-
formative features which radio can bring.

The School Children Audience
“There are 25,000,000 school children in
the United States, the vast majority of
whom are still awaiting an organized
plan of service that will bring radio to
the classroom, as an established factor in

" musical education. The decision reached

by Walter Dainrosch, the distinguished
dean of musical education in this country,
to broadcast a series of educational con-
certs to the schools, is a very great step
in the right direction.

“It may secem an anachronism in this
day of super-radio programs when the
greatest stars of the opera and the con-
cert stage, when the most distinguished
figures in cducational and public life, have
been featured on the air, that hundreds
of thousands of pcople whose homes are
equipped with radio sets have never had
the opportunity to hear an outstanding
radio program. For we must remember
that in many professions and many
trades there are millions who labor while
most of us sleep, Daytime broadcasting
of a primary character would prove a
great hoon to this element of our popu-
Tation.

“The last but not the least factor that
would call for the extension of daytime
radio programs is the need of the great
buying public when it is in the market
for radio sets. It is the unique position
of radio that it is an industrv Dbuilt
around a broadcasting service. It can
be demonstrated only in connection with
that service. The Dest possible reception
of the poorest possible program is an
inadequate recommendation for any set.
A high class broadcasting program, there-
fore, transmitted during the day hours,
would be of inestimable value to the radio
industry. z z 7z

“It is plain that any program which
advances the radio manufacturing indus-
try advances the interests of broadcasting
and therefore the interests of the public.”

Mr. McClellayd in his address also
detailed the great technical progress made

-by engineers of the National Broadcast-

ing Company in broadcast transmission.
Technical Achievements

“A new science of electro-acoustics has
been created tor Dbroadcasting,” he said.
“Remarkable progress has been made in
the technique of handling sound in the
air,

“Microphone technique has been im-
proved to the extent that not only the
middle register but the high notes of
music or the speaking voice can now be
handled by the microphone.

“Modulation systems have been worked
out by which distortion in radio trans-
mission practically has been eliminated.

“Sound control systems have been de-
veloped by which an invisible radio con-
ductor mixes and controls the output
of the microphone, so that a concert
might be transmitted in perfect form by
the broadcasting station.”

The greatest contributions thus far to
the development of broadcasting in the
United States, Mr. McClelland declared,
have been made by the communication,
the electrical and radio manufacturing
industries of the country.

WLW Short Waves
Heard World Over

Short wave broadcasts from WLW, Cin-
cinnati, are being heard consistently in
countries throughout the world. Three
reports from three different individuals

in London were received in a single day .

and other reports have come in from Mex-
ico, Trinidad, the Canal Zone and several
other foreign points.

The short wave transmitter, 52 meters,
uses only 500 watts as compared with the
5,000 watt power of the long wave Cros-
ley station. The short wave transmis-
sion, however, far outdistances the other,

WLW will put on a special program for
Australian listeners at 3 A. M. (E. D.
S. T.)) Sunday morning, June 29 (8:00
P. M., Monday, in Australia).

AMERICA’S LEADERSHIP

Scicntists of every nation are looking to
the United States in radio development,
and the majority of the new wonders
in tubes and devices for transmission and
reception, to be shown at the next Radio
World’s Fair, in New Madison Square
Garden, New York City, will be the
product of Americau inventive genius and
research.- .
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A THOUGHT FOR THE WEEK

UST as millions of people a few years

ago declared there wasn’t anything prac-
tical tn radio, and then were shown to be
silly unbelievers, so does that flying eagle
of the West, Charlie Lindbergh, come along
and prove to a Dbreathless but doubtful
world ithat Paris 1s only across the way to
those who know how to make it; and that
same world is stll divided as to whether
mtrepidity or nodesty is the flyer’s middle
nanie.
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“Ask Me Another” Stunt
Is Worked by WLW

“Now wc'll ask one)” is the answer of
WLW, the Crosley station at Cincinnati,
for the current “Ask Me Another” craze.

Every night at 8 o'clock, Eastern Stand-
ard Time, the announcer will ask five ques-
tions, and every night he will give the an-
swers to the questions of the night before,

The queries will be taken from all of
the fields of knowledge entering into a lib-
eral education—music, art, literature, his-
tory, politics and current events. The mu-
sical questions will be answered musically
as well as verbally. For example, “What
famous composition did Schubert write in a
beer garden?” The following night the an-
nouncer gives the answer.

JAZ Primes Its

uns

Against Law’s Validity

Washington.
~Notice that the Zenith Radio Corpora-
tion of Chicago, owners of WIJAZ, is
prepared but has no present intention,
to enter the courts to dispute the con-
stitutionality of the Radio Act of 1927,
as given to the Federal Radio Com-
nussion by Irvin Herriott. attorney for
the station, preliminary to the formal
opening of a public hearing before the
Commission so the station could enter a
vrotest to the wavelength assignment of
the station.

Mr. TIlerriott asserted that the Zenith
Radio Corporation does not at present
intend or expect to test the authority of
the Commission, but that he was enter-
ing possible contentions “solelv for the
purpose of preserving the record.” It
was his belief that WJAZ could prove its
public service value fully enough to the
satisfaction of the Commission so that it
would be assigned a frequency other
than the one allocated it, effective June
15, namely 1,140 kilocvcles (263 meters).

Prepared to Dispute

However, Mr. Herriott continued, the
Zenith Radio Corporation proposes to
be the first organization on record as
prepared to dispute the constitutionality
of the radio law passed by Congress last
February.

Tf suit should be entered in the proper
court of jurisdiction, the Federal district
courts, it will be on the following
grounds, he said:

1. The Act permits of deprivation of
property without due process of law.

2. The regulatory power of Congress
does not extend to a subject of {his
character.

3. Orders of the Federal Radio Com-
mission “undoubtedly” amount to con-
fiscation.

Prefers 389.4 Meters

Representatives of the Zenith Radio
Corporation, however. disavowed anv
definite intention of going to the courts.
Required under the Commission’s pro-
cedure to name the frequencv to which
they feel they are better entitled. thev
named 770 kilocycles (389.4 meters).

E. F. McDonald, Jr.. president of the
Zenith Radio Corporation, asserted on
the witness stand that the station was
willing to accept a frequency assignment

anywhere in the wave band between 300
and 425 meters.

Mr. McDonald testified that Commis-
sioner Bellows specifically promised him
that Station WJAZ would be assigned a
wavelength between 300 and 400 meters
when the 60-day licensés were issued.
to become effective June 15.

Cites Broken Promise

Relying upon this promise, the Zenith
Radio Corporation was surprised and
concerned, he said, when the 263-mcter
allocation for Station WJAZ was made
known.

Mr. McDonald said that the 263-meter
wavelength was not suitable for Station
W]JAZ’s range of service, and that broad-
casting upon it would largely disrupt its
value to its listeners. Station WIJAZ
cannot be heard on 263 meters by the
type of receiving apparatus that was
manufactured up to about the first of
this year, he said, and under the Com-
mission’s plan of frequency separation
will not be heard suitablv.

President McDonald said it was his
opinion that the majority of receiving
sets now in use cannot catch programs
transmitted on waves below 250 meters.
He regarded the continued operation of
WJAZ as “essential and neccessary” to
carry on the Zenith Radio Corporation’s
business, which is primarily the manu-
facture and sale of radio appavatus.

Zenith Was the “Starter”

Tt was when the Zenith Radio Cor-
poration won its suits in the Federal dis-
trict court against the authority of the
Department of Commerce to controt and
regulate radio, that Secretary Hoover
sought an opinion from the Attorney
General regarding this authority. The
opinion, rendered last Julv, stated that
the Department of Comnierce had no
authorlt) over radio under the Communi-
cation Law of 1912

Thereupon Federal control of broad-
casting broke down. There was no regu-
lation until Februarv, 1927 when Con-
gress cnacted the law creating the Fed-
eral Radio Commission and defining its
functions and powers.

Under the “public service” clause of
this act, the Commission has reallocated
conditions of broadcasting within the
program band. Station \WW[A7Z is one of
these required to shift its frequency.

Mathilde Harding Weds Radio Official

Mathilde Harding, hostess-accompanist
at  WEAF, was married recently to
Donald Withycomb. The romance began
at the formation of the National Broad-
casting Company in November, 1926, Nr.
Withycomb, is assistant secretary of the
N. B. Co.

Miss Harding was born in \Washington,
Pa. She early planned a musical career
and after her graduation from the \Wash-
inglon Seminary came to New York to
~tudy the piano.

Last scason Miss Harding served as
accompanist for Ethel Havden, who will
be remembered by WEATF’s audience as
the soloist during the “Atwater Kent
Radio Hour,” when the Oratorio Society
of New York was heard. In her tour
with Miss Hayden she went as far West
as St. Louis and toured extensively
throughout New England and northern
New York State. .

Before her appearances at WEAF,
Miss Harding had never played on the
air, and in her first appearance before
WEAF's microphone she accompanied
“Silver Masked Tenor.” On two occasions

she appeared as the soloist with the Rus-
slan Symphony Orchestra in engagements
in Pennsylvania, and in 1923 gave her own
recital in Aeolian Hall, New York City.
To her manv friends at WEAF she 1s
known as “Billie.”

Donald Withycomb was born July 4.
1896, in Montreal, Canada, and attended
high school and the Lower Canada Col-
]C"C in that city. He entered the execu-
tive offices of the Canadian Pacific Rail-
way and later became a salesman for the
International Equipment Company of
Montreal, in which capacity he traveled
throughout Canada.

He joined the British Royal Air Force
in 1915 and served overseas as a pilot dur-
ing the World War, returning to Canada
after the Armistice. Early in 1924, he
came to the United States to accept the
position of private secreary to Merlin H.
Avylesworth, then managing director of
the National Electric Light Association.
With Mr. Avlesworth’'s appointment as
Prestdent of the N. B, Co, Mr. Withy-
comb hccame assistant sccretary of the
company.
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NEW WAVES IN
EFFECT JUNE 15

Washington.

Postponement until June 15 of the effec-
tive date of the new radio allgcazlons
originally ordered to go into eitect on
Juflbe 1, \z,vas ordered by the Federal Radio
Commission so stations would have time
to adjust themselves to the new require-
inents. )

This was announced by the CQmmls—
sion when it made public its General
Order No. 13, continuing in force the
temporary operating permuts under which
all of the 694 stations in the United States
are now operating. Nearly ali of the
stations arc affected by the _reallocatl_on
plan whereby the Federal Radio Commis-
sion granted 60-day licenses to all appli-
cant stations and prescribed new condi-
tions of broadcasting.

Stations Need Time

The postponement for two weeks of
the plan, which re-logs the whole program
broadcasting scheme, was also ordered
in consideration of the fact that more
time is needed by stations to make tech-
nical changes. The full text of the order
follows :

“In consideration of the fact that a
certain amount of time is required in
many cascs for making the changes of
equipment required by changes of sta-
tion frequency, and for securing suitable
control equipment to maintain frequency
without serious variations, the Federal
Radio Commission hereby amends General
Order No. 11, dated May 21, 1927, to read
as follows:

“‘The Federal Radio Commission hereby
orders that all temporary pernits to
operate radio broadcasting stations under
the terms of the Radio Act of 1927, shall
terminate at 3 o'clock, local standard
time, on the morning of Wednesday, June
15, 1927, and that thercafter all radio
broadcasting stations subject to the pro-
visions of the Radio Act of 1927, shall
be operated solely in accordance with
the provisions of the licenses issued as of
Juue 1, 1927, by the Federal Radio Com-
mission.”

Permits Continued

“The Federal Radio Commission here-
by ordcrs that all licenses for the period
of 60 days, issued as of June 1, 1927,
shall not hecome effective until 3 o’clock,
local standard time, on the morning of
\Vcdng’sday, June 135, 1927, and shall con-
tinue in cffect, unless previously revoked
or modified by order of the Commission,
for a period of 60 days after June 15,
1927.”

Public hearings on disputed frequen-
cies arc being held continuously and all
cases decided as quickly as possible, it
was stated by Commissioner Henry -A.
Bellows. i

Less Interference,
Bellows’ Prediction

Washington.

The new  assignment  of wavelengths
should result in a considerable redaction in
mtcrfc'rcn.cc, in the opinion of Federal Radio
Commissioner Henry A. Bellows.
~ “Of course there will continue to be some
inferference,” says Mr. Bellows. “The law
fortunately makes no provision for taking
care of thunderstorms and troubles inside
the set.  But aside from those things, inter-
ference should be greatly relieved.” '

, VACATION ADVICE
Don’t forget to disconnect the trickle

charger when going away on your va-
cation. ’

Changes No Panacea,

But Good, Says Bellows

Washington.

Distance reception is not facilitated by
the new wavelength assignments of the Fed-
eral Radio Commission, according to Com-
missioner H. A. Bellows. ,

Proceeding on the theory that the law
does not authorize the Commission to re-
quire anybody to get off the air, the Com-
mission assigned wavelengths for approxi-
mately 694 broadcasting stations.

Commissioner Bellows regards the new
wavelength assignments as the very best
that can possibly be done under the cir-
cumstances. He says there will be an ade-
quate separation between stations to prevent
their interfering with one another. Power
was reduced to a point where three sta-
tions can operate simultaneously in dif-
ferent parts of the country without inter-
fering with one another.

The Two Theories

The new arrangement of the Commission
is predicated on two theories. They are:

(1) That the actual service area of a
broadcasting station does not exceed 200
miles, and that distance hunting does not
constitute a service.

(2) That it would be unconstitutional to
deprive existing stations of their licenses
and therefore it is necessary to squeeze all
stations into the picture.

Comimissioner Bellows displayed confi-
dence, but little pride, in discussing the new
plan.

“There is going to be a tremendous
amount of grief,” said he. “It will take
time to relog sets We are asking the
broadcasting stations to ask their listeners
to L’;?ercise patience in the new logging proc-
ess.

Without creating a “languishing band,”
the Commission has made wavelength as-
signments to some stations so bad that the
stations are not expected to reniain long
on the air. In fact Commissioner Bellows
predicted that within the next year the
total number of stations will be reduced to
around 450.

Believe Board Has Power

Both Senator C. C. Dill and Representative
Wallace White, co-authors of the Radio
Law, believe that the Commission has full
authority to reduce the number of stations.

They said the wording of the law “pub-
lic service, necessity or convenience” pro-
vided ample authority for the Commission
to reduce stations, if such a step seemed
best in tangled condition of broadcasting.
Senator Dill said that if the law were un-
constitutional, it would be better for the
Commission to test it out immediately so
that additiona! legislation might be pro-
vided.

Commissioner Eugene O. Sykes, the legal
member of the Commission, said:

“It is not the duty of the Commission to
pass upon the constitutionality of the law.
It will assume that every part of the law
is constitutional, legal, valid and binding,
and the Commission will enforce the law as
written.”

Without definitely committing themselves,
the members of the Federal Radio Com-
mission have indicated that they believe the
only satisfactory solution of the broadcast-
ing problem is a reduction of the number
of stations.

The list of broadcasting stations, with
the new wavelengths, frequencies and power,
1 published in this issue. See next page.

Stations’ Wave Plea

To Fans Boomerangs

Washington.

Inspired propaganda by broadcasting
stations which have urged their listeners
to write the Federal Radio Commission
in their behalf has had a boomerang ef-
fect, according to Commissioner Henry
A. Bellows, spokesman for his associates.
In the casc of two middie western sta-
tions, which asked their listeners to write
in to the Commission hesceching a good
wavelergth and plenty of power, more
than half of the letters reaching Washing-
ton voiced dissatisfaction with the stations
and some of them even went as far as
urging the Commission to put them off
the air altogether.

According to Commissioner Bellows, the
Commission accepts such propaganda as
evidence that the station is atraid it can
not stand on its own merit.

The stations about which there has been
the least fan mail, Mr. Bellows says, are
those which are rendering the highest
grade of service.

He made a personal tally.

. . N
Flying Field Aerial
Masts Emblazoned
WASHINGTON.

Increased safety in flying in the United
States is the aim of a standard program
for marking and lighting obstructions to
air navigation just approved by the De-
partment of Commerce, the Army Air
Corps and the Bureau of Acronautics,
Navy Department.

According to provisions of the approved
report, all obstruction towers, such as
radio masts, transmission poles, flag poles,
etc., in the vicinity of airports, interme-
diate landing fields or civil airways, must
Le painted to insure maximum visibility
{rom the.air. The method followed will
be to use alternate bands of white and
chrome vellow, separated by black bands
running horizontally about the obstruc-
tions.

At night the obstructions will be marked
at the top with flashing red lights. These
will be lit from sunset to sunrise. Addi-
tion fixed red light will be used on radio
tewers, one-third and two-thirds of the
height from the ground,

Compass Station Quits, Due to Shore Erosion

The radio compass station maintained by
the Department of the Navy at Hog [sland,
Va, a little above the entrance of the Chesa-
peake Bay, was abandoned, due to erosion
of the shore line and consequent danger to
personnel and material, the Department an-
nounced.

Immedjate replacement of this station is
not contemplated, and in the interim the
thsapcakc Bay entrance group, which ad-
vises both vessels and airplanes as to their
bearings, will comprise only the stations at

Virginia Beach and Poyners Hill.

For the time being, therefore the Chesa~
peake Bay Entrance Group will only fur-
nish two bearings; viz., Virginia Beach and
Poyners Hill. If a third bearing is re-
quired it can be obtained by calling the
Cape Henlopen Group. In addition, ships
carrying a radio compass can take a bear-
ing on the Cape Henry radio beacon. A
radio Dbeacon will be cstablished on Cape
Charles Light Vessel within a few wecks,
it was announced.
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LIST OF STATIONS

With new wavelengths, frequencies and
power, effective June 15. Time sharers in
parenthises.

Station Kc M Watts
WAAD~—Cincinnati, O.. .. 11200 267.7 25
WAAF—Chicago, 1.

WIBT) . 770 389.4 500
WAAM—Newark, N. 860 348.6 500
WAAT—Jersey Cxt), N/

WSOM) ... 1200 245.8 300
WAAW— ()maha, Nebr. (Before 7 p

only 800 374.8 500
WABC—Riclmmnd

{(WBOQ) ........ 325.9 2300
W ABF—Pringleboro, Pa, 205.4 250
WABI—Bangor, Me. (W 389.4 100
WABO—Rochester, N. Y. 232.4 100
WABQ—Philadelphia, Pa. 212.6 500
WABR—Toledo, O. (WTAL) 1070 280.2 50
WABW—\Woester, O. ....... 1210 247.8 50
WABY-—Philadelphia, Pa. 1210 247.8 50
WABZ—New Orleans, La. 1210 247.8 50
WADC—Akron, O. ........ 1250 2399 1000
WAFD—Detroit, Mich. (W 1370 218.8 250
WAGM—Royal Oak. Mich. 1330 225.4 50
WAGS—Somerville, Mass. 1390 215.7 S
WAIT—Taunton, Mass . 1400 214.2 10
WAIU—Columbus, 0. (WEAO 1060 282.8 3000
WALK—Bethayres, Pa. Portable 1490 201.6 50
WAMD—NMinneapolis, an 3 500
WAPI—Auburn, Ala.; 1000
WARS—Brooklyn, N SDA,

WBBC) ............ . 20 227.1 500
WASH—Grand Rapids, . 1170 256.3 250
WASN—DBoston, Mass. (daytime only‘

WSSH) 1300 230.6 100
WATT—Boston, Ma L1490 Ll 100
WBAA—West Lafa)ette, Ind( ) 1100 272.6 300
WBAK—Harrisburgh, Pa. (\’V}’QC) 1000 299.8 500
WBAL—Baltimore, Md. . 1050 285.5 3000
WBAOQO—Deccatur, Il . L1120 ... 100
WBAP—Fort Worth, A) 600 499.7 1500
WBAW_—Nashville, Tenn. ........... 1210 247.8 100
WBAX—Wilkes Barxe, Pa, (W BRE) 1200 249.9 100
WBBC—Brooklyn, Y

WSDA) 500
WBBL—Richmond, 100
WBBM—Chicago, in. (\VJB 1000
WBBP—Petoskey, Mich. 100
WBBR—Rossville, > 1000
WBBW-—Noriolk, Va. ... 50
WBBY—Clarleston. S, C. 75
WBBZ—Chicago, 1ll. (Portable). 100
WBCN—Chicago, 1, (WENR) 250
WBES—Takoma Park, d 100
WBET-—Boston, Mass. 500
WBKN—Brooklyn, N.

WIBI, \’VB\IS) 100
WBMH— Detrmt Mich. (WMBC).. 100
WBMS-—Union City, N. J. (V\rBI\I\,

WWRL, WIBL) ........... 1 100
WBNY—New York, N. Y. (WKBQ,

WFRL, WKB O) vivennnn. i 500
WBOQ—Richmond Hill, N Y. (WABC) 970 500
WBRC—Birmingham, Ala. .......... 1230 250
WBRE—Wilkes Barre, Pa. (WBAX) 1200 100
WBRL—Tilton, N. H................. 500
WBRS—~Brooklyn, N. Y. WCDA.

V(_(;[J \V RST) .......... 1420 2111 100

WBSO—\VelIesley
DWE,

WBT—Charlotte, N.
WSMK—Dayton, Ohio .
WBZ—Springfield, Mass.
WBZA—Boston, Mass,
WCAC—Mansfield, Conn.
WCAD—Canton,
WCAE*I’)ttshurgh Pa,
WCAH—Columbus, Obio .
WCAJ--Lincoln, Nebr.
WCAL—-Northﬁeld Minn,
WCAM—Camden, N.
WCAQO—DBaltimore, Md.
WCAT—Rapid Cny, S
WCAU—Philadelphia, Pa. .
WCAX—Burlington, Vermon
WCAZ—Carthage, TIL
WCBA—Allentown, Pa. (WSAN)
WCBD—Zion, ‘Ti'inois (WLS).
WCBE—Ncw Orleans, La.
WCBH—Oxiord, Miss .
WCBM—Baltimore, Md. (\’\’(‘ \O) d
WCBR—Providence, R. I. (Portablc) ]490 201.6
WCBS—Suringfield, Tl . b
WCCO —-Minnecapolis, M

Hl]ls, Mass.

&
(KFMX). 1270 236.1

(WCBM).
D.

WCDA—Brooklyn, N. Y.
WRRS, WCGUY ...
WCFL—Chicago, Tl WLTS) 620 4936

WCGU—Coney TIsland, N. Y. (W(‘])A

WRRS. WRST)
WCLO—Camp TLake, Wisc.
WCLS—Joliet, T, (WKBBE) oe H
WCMA-—Culver, Ind. ..... .. 1160 258.5
WCOA—Pensacola, Fla. .
WCOC- ~-Colunmibus, Miss,

WCOM-~Manchester, N H 1260 238.0
WCOT—Olneyville, R. ..o 1330 225.4
WCRD—C}\IC&L’O TIL. (\\”‘KB &

WrCey ... ... 1340 2237
WCSH—Portland, Me.. 830 3612
WCSO—Springfield, Ohio . 1170 256.3

WCWK—Fort \dene. Tnd. (\VO\VO 1310 228.9
(Portable) 1490 201.6
an 18]

WCWS—DBridgeport. Conn.
WDAD—Nashville. Tenn.
WDAE—Tampa, Fla.

WDAF—Kansas City, N
WDAG—Amarillo, Texas
WDAH—EI Paso, Texas
WDAY—Fargo. N. Dak.
WDBI—Roanoke, Va. ...
WDBK—Cleveland,. Ohio
WDRO—Winter Park Fla
WDBZ~XKingston, N. Y.
WDEL—Wilmington, Del. b
WDGY—Minneapolis, Minn. (WRFM) 1150 260.7

Station Ke

M Watts |
WDOD—Chattanooga, Tenn. ........ 1180 254.1 500
WDRC—New Haven, Conn. \’VCAC) 1090 275.1 250
WDWF—Cranston, R. 1. (WBSO).. 780 3844 500 |
WLSI— |
WDWM—Newark, N. J. (WHAP, |

\VI\’ISG) ................. 1270 236.1 500
WDZ—Tuscola, Ill. (Daytime only). 1080 277.6 100 |
WEAF—New York, N. Y.. . 610 4915 5000
WEAI—-Ithaca, N. Y. (\’VOA a 620 483.6 250
WEAM-—North Plainfield, N. J. 1250 239.9 250
WEAN—Providence, R. I. (\’Vx'\AC) 1130 265.3 500
WEAO—Columbus, O. U).. 1060 282.8 750
WEAR—Cleveland, Q. (\’\’1 AM) 730 399.8 1000
WEBC—Superior, Wisc, . . 1240 241.8 250
WEBE—Cambridge, Ohio . . 1210 247.8 10
WEBH—Chicago, Il (\V]]D) . 820 2000
WEBJ—New. York, Y. ,WMCA). 500
WEBQ—Harrisburg, IIL . 1340 15
WEBR—Buffalo, N. Y 200
WEBW-—Beloit, Wisc. . 500
WEDC—Chicago, IlIl. WGE! 500
WEEI—Boston, Mass. 500
WEHSv~I\\’1115mn . . 100
WEMC—Rerrien Spung>, Mic 1000
WENR—Chicago, IIl. (WI 500
WEPS—Gloucester, Mass. 100
WEW-—-St. Loms, Alo.... 3 1000
WFAA—Dallas, Texas 600 475.9 500
WFAM—St. Cloud, Minn. 1190 252 10
WFBC—Knuoxville, Tenn, 1280 234.2 50
WFBE—Cincinnati, Ohio 1220 245.8 250
WFBG—Altoona, Pa. 1070 280.2 100
WFBJ—Collegeville, T\Iinn. 1100 272.6 100
WFBL-—Syracuse, N. Y... 1160 282.8 750
WFBN—Indianapolis, Ind. 1330 225.4 250
WFBR—Baltimore, Md 1330 225.4 100
WFBZ—Galesburg, Il (\VRA\[) .. 1210 247.8 30
WFCI—Pawtucket, R, 1I..... .. 940 319.0 30
WFDF—Flint, Mich. ... .. 860 348.6 100
WFHH—Clearwater, Fla. 820 365.6 500
WFI-—Philadelphia, Pd (\\ B 740 405.2 500
WFIW—Hopkinsville, 245.8 500
WFKB—Chicago, 1L (\\ CRW &

WPCC) i 500
WFKD--Philadelphia, 10
WFLA—Boca I\aton 1000
WFRL—Brooklyn, Y

WKBO, V\’BNY) 0 2188 500
WGAL—Lancaster, Pa. (WKJC). 1 252.0 15
WGBG—Freeport, N. Y. (\VAA [‘

OM) a 2 245.8 400
WGBC-—Memphis, Tenn. 1080 277.6 15
WGBF—Evansville, Ind. . 1270 236.1 250
WGBI—Scranton, Pa, WQAN) 1300 230.6 100
WGBS—Astoria, L. I, N. Y. (WA '\’I) 860 348.6 500
WGBX—Orono, Me. (\VABI) o 389.4 500
WGCP—Newark, N. J. (WNT) 1070 280.2 S
WGE&(‘hlcago Tl (WED 1240 241.8 500
WGHP—Mt. Clemens, Mich.. 1230 243.8 1,500
WGL—New York, N. Y. (1,00

7 am. to 1 p.m.; W BBR) 1170 236.3 500
WGM—Jeannette, Pa. ............... 208.2
WGMU—New York, N. Y

(WRMU) ..o, 201.6 1
WGN—Chicago, Il WILIB). 980 305.9 15000
WGR—Buffalo. N. Y. ...... 990 302.8 750
WGST—Atlanta, Ga. (\VI\IA . 1110 2701 500
WGWB—Milwaukee, \V 1370 218.8 500
WGY—Schenectady, N (\\’HA7) 790 378.5 30000
WHA—Madison, \Visc. (\VI BL)..... 940 319.0 750
WHAD—Milwaukee, Wis. (\\'TM]). 1020 293.9 500
WHAM—Rochester, N. Y............. 1080 277.6 500
WHAP—New York, N. Y. (WDWNM,

WSE)) noonongooooonnspnang 236.1 1000
WHAR—Atlantic Clty, N. J. (\’\7}"(;) 1100 2726 750
WHAS—Iouisville, . 461.3 500
WHAZ—Troy, N. Y. Yoo /90 379.5 300
WHB—Kansas City, Mo. (\VOQ) 890 336.9 500
WHBA—OQil City, Pa. 10
WHBC—Canton, Ohio 10
WHBD— Beﬂefomame 100
WHBF—Rock TIsland, 100
WHBL—~Ch)cago, 11t o
WHBMA(‘hxcago, 1L

100
WHBN—! §t Petersburg, 10
WHBP—Johnstown, Pa. 250
WHBQ—NMemphis, Tenn. 100
WHBU—Anderson, Ind. .. 15
WHBW-—Philadelphia, Pa. AD). 50
WHBY—West De Dere, Wisc....... 1200 50
WHDI—Minneapolis. Minn (WLB).. 1220 500
WHEC—Rochester, N. Y. (WABQO).. 1290 100
WHFC—Chicago. Ill. ................ 1390 200
WHEK—Cleveland, Ohio (\VTA\’) 1130 500
WHN—New York, N, Y. QAO) 760 500
WHO-—Des Momcs Towa ... 560 5000
WHPP—New York, N. Y.. 1450 1
WHT—Chicago. Til. (\VIBO) 720 5000
WIAD—Pliladelphia, Pa. (\’\HB \) 1360 50
WIAS—Burlington, Jowa .. 63 100
WIBA—)\ladison, Wisc, .. L 12050 100
WIBG—Llkins Park, Pa. Sunday,

day time onl)) ..... creeees 0 440.9 50
WIBI—Flushing. N. (WBKN,

VV\’RL \VBY\TS) ......... 267.7 100
WIBJ—Chicago, Tll. (Portahle-Carrell) 1490 201.6 100
WIRM—Chicago, I'l. (Portable- C1r1e11)1490 201.6 100
WIBO—Chicago, IIl. {WHT) 720 500
WIBR—Steubenville, Ohio. 50
WIBS—E'izaheth, N.

WLBX) .6 150
WXBU——I’onnette,n] (; e 3 20

--Chicago, or ab GS
WIBW re]l)g 1470 204.0 100
WIBX—Utica, N. Y. 1260 238.0 150
WIBZ—Montgomery, Ala. 1300 230.6 15
WICC—Rridgeport, Conn. 2250
WIL-—-St. Touis, Mo. .5 250
WIOD—Miami Beach .8 1000
WTP—Philadelphia, Pa. - S00
WIAD—Waco. Texas . .5 500
WJIAG—Norfolk, Nebr. 2, 250
WJIAK—Kokomo. Ind. 5 50
WJIAM—Cedar Rapids, Ta. (K\VCR) 780 384.4 100
WJIAR—Providence, R. I. .......... 483.6 500
WJAS—Pittsburgh, Pa. (RQV)..... 1110 0.1 500

| WIJAY —C.eveland, Ohio

Station Ke
WJIAX—TJacksonville, Fla. 890
(WHK).... 1130

WJIAZ—Mt. Prospect, Ill. (WMBI) 1140
WIBA—Joliet, 1. . aimminrs sinazmer 930
WIBB--St. J’etersburg Fla.

WJIBC—LaSalle, 1. .......
WJBI -Red Bank, N. J........
WJIBK —Yopsilanti, Mich
WJIBL~-Decatur, 111 g
WIBO—New Orelans, La.
WIBR—0mro, Wis 1320
WJBT*CthBgO ot (\VBB‘\I W/ \AF) 7/0
WJIBU—Lewisburg, Pa

WIBW—New Orleans, La. - 12&(]
WIBY—Gadsden, Ala. .............. 1280
WJIBZ—Chicago Heights, o 1440

WIID—Mooscheart, Il
WIPW —Ashtabula,

(\\'LBH) 820 365.6
Ohio .. 1440 2082

WIR-WCX-—Pontiac, Mich. . ... 680 4409
WJZ—Bound Brook, N. J 660 454.3
WKAF—Changed to WITNMJ ;)I:l

waukee, Wis.

WKAQ-—S8an Juan, P. R. .......... 880 340.7
WKAR—East Lansing, Mich.

(WREO) 1300 230.6
WKAV-—Laconia, N. & oon 1340 223.7
WKBB—Joliet, Ill. (WCLA) . 1390 215.7
WKBC—Birmingham, Ala. . 1370 218.8
WKBE—Wehster, Mass. 1310 228.9
WKBF--Indianapolis, Ind. 1190 232.0
WEKBG~—Chicago, il (Portable) 1490 201.6

WKBH—La Crosse, Wis.
WKBI—Chicago, Ill. ..
WHKBL—Monroe, Mich.

WKBM-—Newburgh, N. .. 1440 208.2
WKBN—Youngstown, 0. (\’V'\IB\V) 1400 214.2
WKBO—Jersey City, N. J. (WKDB

WBNY WFRL) .. 1370 2188
WKBP—Battle Creek, Mich. .. 1410 2126
WKBQ—New York, N. Y. (WKEBO

WBNY WFRL)
WKBS—Galesburg, Il
WKBT—New Orleans, La.
WKBU—New Castle, Pa
WKBV—Brookville, Ind.
WKBW—Buffalo, N. Y. ..
WKBZ—T udington, Mich.
WKDR—Kenosha, Wis.
WKJC—Lancaster, Pa.
WKRC—Cincinnati, Ohio

(Portable) 1470 204.0
1380 g

WKY—Oklahoma City, Okla. 1040 283.3
WLAP-—Louisville, Ky. ............. 1120 267.7
WLB—Minneapolis, Minn. (WHDI) 1220 245.8
WLBC—~Muncie, lndiana 1430 2097
WLBF—Kansas City, Mo. . 1420 209.7
WILBG—Petersburg, Va. ... .. 1400 2142
WLBH—Farmingdale, N. Y. (Port-

able) . 1490 201.6
WLBI—East Wenona, TIL ......... 1 238.0

T

WLBL—Stevens Point, Wis. (WHA) 940 319.0
WLBM—Boston, Mass. 1420
WLBN—Chicago. 1ll. (Portable).
WLBO—Galesburg, Ill. (WKBS).
WLBP—Ashland, Ohio
WLBT—Crown Point, Ind.
WLRBR--Belvidere, IL ...
WLBT—Crown Point, Ind.

WLBV—Mansfield, Ohio
WLBW—0Oil City. Pa. &
WLBX—Long TIsland City Y.
(VVIBS WMBQ, \\TRC and
WALEREY  oooaao . 1470 204.0
WLRBRY—Tron ‘\Tnuntam, ] 1430 209.7
WLBZ—Dover-Foxcroft, Me. 1440 208.2
WLCI—Ithaca, N. Y. o 1210 247.8
WLIB—Chicago, Il (\’\7L . 980 305.9
WTLIT—Philadelphia, Pa. (WFI) 740 405.2
WLS—Chicago. Tll. (WCBD)
WLTS—Chicago. T (WCFL)
WLW-—_Cincinnati. Ohio

WLWL—New York, N. Y. (WOD XY 1020 293.9
WMAC—Cazenovia, N. Y. (WSYR) 1330 2254
WMAF—Snuth Dartsmouth, Mass... 70(] 428.3
WMAK~—Lncknort, N. Y. .... . 845,

WMAL—Washingten, D. C. 2
WMAN—Columbus, Ohin 234

WMAQ-—Chicago, Il (\’\’QJ) 670 447.5
WMA Louis, Mo 1210 247.8
WMAZ—Macon, Ga. \VCQT) 1110 270.1

WMBA—Newport, R. L. (Pomme)" 1470 2040

WMBRB—Chicago, Tll. (WOK). . 1190 2520
WMRC—Detroit, Mich. (\WDM 1420 g(l‘él
WMBD—Peoria Heights, IlL.. 1460 2 ‘;
WMRE—St. Paul, Minn. 1340 308,.,
WMBF—Miami Beach. Fla. 780 ?Mg
WMRGA—R"chmond.I” gy 55 . 1450 206.
2 table- .
WMBH (;h1C1§0(0r . 1470 2040
WMBI—Chicago. Tll. (WTAZ 1})40 %{232
WMR I \onesson, Pa. . 1290 ;/) i
WMRL—Lakeland. Fla. 1310 ;&g.‘)
WMBM-—Memphis, Tenn. . 1430 2 17
WMRBO—Auburn, N. \YY 1360 2204
WMBQ—RBronklyn. %
i i . 1470 2040
WIBS, \\TB.\.). e e

WMRR—Tampa, Fla
WMBS—Trrishure, Pa. .
WMPU—Pittshurgh, Pa. .
WMBW—Youngstown, O.
WMRY—Rloomington, Il
WMC—Memphis, Tenn.

CWREN) 1400 2142
(\V\‘BL) 1999

80 516.9

WMCA—New York. N. S‘O 370.2
WMPC—Tapeer, Mk}h. 280 2342
WMRJ;JQ\';‘T#?*) . 50 206.8
&
WSMG— \r\\ Yrr;;k . oTaT
WNAB— “<\<*r~\l Mass. (Changed to
WASN).
WNAC—Bnston, Mass. (WEAN) . 1130 7f§.3
WNAD—Norman, 0’1;1?. i 1250 239.9
—Qmnha, N . =
WAL GRS 1 25 5
WN AT—Philadelphia, Pa. (WRAX). 1040 262.0
WNAX—Yankton, S. D. ...l 990 302.8

|
1
1
{
i
{

g2

B
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June 11, 192/
Station s RA
WNBA— DIO
WNBII.},%’Z“‘ Park, IlL.. M Watts | Stati WORLD
WNBH_New Beds a0 | KDLR
WNBJ—K cdford, Ma: 206.8 ~—Devil
WNBL_B‘?(;)XV'»“"y Tenn. * 260.7 250 KDYL—SaltliLake' N. D. .. Ke M Watts) Stati 17
W omington, I 1450 50 | KELW— ake City, U 1300 230 ation
w]{}lBO‘WaShing(o , 1L (WMBY) 500 206.8 50| KEX— Burbank, Cal);' ta 1160 25 6 15 | KGDP—P
BQ—Roche n, Pa. . 199.9 15 Portland, Ore. (KP 13 8.5 100 | KGD Pueblo, Col Kc M
WNBR_M ster, N. Y. D142 211 1 KFAB— meln e 10 2289 250K LS Sty TRl A Watts
WNJ—Ne: emphis, Tenn. 1480 202.6 , Nebr. (5000 bef 239.9 2500 SDW—_Hamboldt, Texas (KGCD) 223.7 10
WNOX_‘mG N. T. (WGC 1310 228.9 15 | KFAD— Ph _________ ore 7 KGDX— Shre oldt, Nebr. 1) 1480 026 i
WNRC*(I;(&?"&IQ’ Tenn. s 1070 256:3 538 KFAU— Bo?seemfé {:\”z 970 309.1 2000 ﬁgngolthr?oré' 1153' : 111; 203 10?)
WNYC—New nsboro, N. 1130 2653 time) aho (4,000 watt o 5 iy A ak. . 1410 212.6 2
v York o 1 d 1000 | KFBB—. nme) Sday. 00 | KGEH—E ngeles, q . 1450 50
8\(18%—53“ Am(:moN:rez- .—fgg gg; 250 Kpgg__é‘lavre,_ Mont, — Tl KGEK_‘E{\“;gene, Ore. Fal1f, 1140 %ggg 15
e Tonn. 0 s 200 R B meraments, Cali o0 227 % |KeEo—Gr oM o e w0
VWVOC*Davenéﬁfg\f Y. (WEAM). %2§8 %07 250 Elfgls-flivﬂﬁ:?"{\o&sgauf‘ ‘gég ?47.3 100 K%%(Q)"brax\d I;Ioa‘“dCd& %ggg %04-0 10
s Seslongy Ny e o KR S s d RColo 550 oy % KOER Minncapalle Mo ebr 0 obss
WOL A‘Paterson, 'N. T (W 223'7 5000 | KFCB— paramle, N yo. 1260 238! 50 | KGES—C ng  Beach, Calnf """"" 1480 2032 4o
e B R ieaty AT BR 2 A U S Gl (dsieod) B8 o8 )
WOK_C},“’ SN daytime, 6 9 1000 KFDM,§““* Barbara, 1530 38 500 | KGEW— oy Take, Calif. 470 0'4’4 100
Wok—Chicago, il (WMBB) ® 1m0 2653 2500 By W3O o \ En g |EeEs S Miareny Eh: 11320 o
wgfﬂ, Rochester, I\i\I &, e 5000 E;ggﬁngkingrs" é‘a-DA.k. 1298 %2.8 500 chg:{{a]lspeh oo 1379% %{;,g 0
wOo_;}i\IanitoWo’cy B 250 KFEC:%I‘“ﬂeapolis, Mina 760 394@ 250 KCFF—Ava City, Iowa . 1460 205'5 15
WOOD— iladelphia,” Pa. e Cmon anty Ore. (K] 1300 215 500 | KGFG—Okia Okla. : = D he T
on7KF““““’°°df Mic'h 50| KFEG—St Jos. Colo. ... ooy o KGFG—Oklahoma City, O 2 a0 Z7 19
yeR Keoms € 200 B R e e T B BEE NIRRT A w5
ORD Bataia, TN (WA FEQ—St. Jose ano 230.6 J—Los Angeles Tex ... 40 223.7
WOS Jefferson” e (\VTA.S-)“ %0 PR Wienie: Kansas 90 224 o P TR Vi Caii, (K'I"'v"" o s F
govv—om;iz" City, Mo 5000 ';FHA—cunn?;oKagsas 100 2306 1000 KGFL rinidad By D) 1240 208.2 10
GWO— , Nebr Y FHL— n, Colo. 220 245.¢ = M—Y ,. Colo. . 340 223
VST e g B el Sl 55 5% 0 R T B
N e Ve VKRS ) 1310 2289 1000 S T Sk, o 226 o KGFO—Terra ik BEly o S g(n.l 13
T L g QAR 50 | KElo— Y, Wash. 60 dss 5000 | KGO S0 Tirchell, So. Dak. w W BB
WPDQ‘New o, N RN 40 22 REIOmyakima g Do 2R N aac dkand, S D1 2ze 10
WPEP—Buﬂ'a]o, Y . (WRNY). 970 }-3-7 500 KFIZ“J““eau. Aaska ool 1440 25'8 100 KGRS Ao Antonio, Texa 780 326 10
wpch\’Vaukegan- . (WSVS)..l. 1460 0sHI R 00 KFlz—Fond dy Lac, Wis 140 2082 100 e el I ok L 78 e s
A RE e T (W AR B e 50 KFJFAOarSha”tOWn riscd oy e o I KCU-Tione Francisco B2 50
wpsc_gam;bu,g'f,a J (\VHAR) 1100 517% 250 KFJL_Aslzlahoma’ iy A o 24;.; 100 | KGW— P%Tr‘?llul“ P T 232% 130
WESCTSiyte Collge, o 0 735 oA | KEOM Grand vors, N by Grs 8 KEVCLE W 00 gee 2
wQAA—Parkerspr}l‘r‘a Pa. 298 500 E]I_-:JR—Portland 0"55’ N. Dak 1580 2499 15 Kgé—Los Angeliss]‘c" - 1%0 915 1000
wgﬁE‘S”"ngﬁeld &, Pa. 026 8 peER= Dodge, Tow CORBRS L 060 e B s ok g o ek = 20 280 &
WOAN et i, 253 s | Kika—Gre Worth Teras . 100 2828 10| KBS Anita, Towa .. 405.2 500
WQAg_v\S/’gi?,m"v J aasg éf; i 30 KFKB—%(TfeIey, Colo exas 1208 gjgg 100 KJR——S::{;] Fl‘%?:isc(;'-._
- —Cliffside 230, 730 | KFKU—I ilford, Kansas 750 399, 50 | KKP—S ¢, Wash. '
W (WHN) ...... 6 100 | K —Lawrence, K . 124 9.8 200 | KL _eattlcv Wash.
wgJAFCh‘Cago It (W"\'I',K" K;E)Z(_I{aéﬁngs, N:b’fas ¢ 1188 5/41-8 1000 KLPTig“deP&ndenCC it
WRAH—L;( Pcrte, lndl Q 300 KFLR“K“‘kSwl]e, Mo. (KYW) 570 554‘1 500 | KLS—O ortland Orégo o
WRAK:H"",“IC“CC, R 1. o BRI M g e oo ad et (k731
o L n » ] 15 | KLZ Denver. ” Calif
e e HEE S IR e '
WRAW. R, Springs o? 10000222 a0l | RMR Galveston, Texas . o MED et on' 0 e X
WRAX Reading, Pa. hio. 78 50| KFM —Sioux City Towa . 100 | KMIC ~-Medford, "Oregen ( 110 277 250
WR Philadelphi R o [ NorthAeld” Min 100 | KM Tnglewood, Cati 201 500
W BC_Valparai = 50 FNF—Shenand, Minn, (WCAT). 3 - 100 | K. J—Fresno, Cali alit e o 3
LT i e R o oo KM Chy Coner i e a0
alei h ag 70.1 —Tacoma Bog ebr 365. ot
WREC— Nty Bh & 0 |5 — o oy, (G 100 ﬁ“&ox‘sfmﬁgm‘s‘as\h. * o o o
N g asrct Ram: 7 250 FOX—Omal ebr. ... 5 TR—Los Ange Mo. . 1180 234.1
v\xggg La"s’“fl’ce"\[}'(alns' (KFKU).. 1180 ch 50 | KF' WNAL )Neb"“ka (ROCTT i?)?) ﬁg)PZC*Santa lr\l%,:l?s’ Calif LI00R 209 302558
. , ] < 2 ) e 7 N Tor
WRES—Quiney. o, (A o RREE, foul, TG o0 100 KOAAIﬁf,Zvé}“gCelfsjca'Cal%{ o0 8 2
shington o KFPM— in, Texa . 1050 i , Colo. (10,000 890 336. 0
%VVRHM~NOI?:m)c}{ (DdyumC o IS RE M Grce il o l0s0 2853 100 KoAC e 0(000 u 3369 500
RM— polis, K ngel g OB—: is, Of . 3
Urbana, IIl.; 1000 5 1130 32159'0 50 K§§¥V_§Mervm§5’ ncahf %388 206 15 B—State College, N. M -1?128 325.9 5000
"WVRMU—I\fr‘;{f\?T’-mA (WBXZ}{;S s 59 1000 | KFQA_SE Tou > pagaspgganen DI 22 & KocH_0REY) ! 000
RNY— ok, N. Y. (Portable) 11 > quis, F10). H 50 aha, Sgagumonacesy . )
WEEN oD pley B Y. (Portahle) 0 ahg REQB—Tt. Worth, e 1220 2458 250 | KOCW. KFOX) . dlim 760 3945 5000
WRR I;l;e]}'re Haute Ind (WPCH) %0 gooé? 100 KFgg_f}"Chmage A]e;;k X ! %0 | KOIL ’Echnckasha s A 1160 238
alla s X — R a —Counci ! a. .. N .5
\‘;VVSRS*RaciSﬁe,Tc\?/“ o el B KFQW*SZL{UEC”Y, Calif. 200 ﬁOLpro“,:‘ngBlaﬁs, Towa 1% 5530 250
WRSC—ChelsCa i 00 LR EQ g G e, Wash. . g OLO—Duranse. Coio. o 11080 276 0
3T Tay Shore, N. 22 KFRC—. ywood, Cali 00 | KOMO— go, Colo. S ans R
3, Shore, N . | ey Sk ip (o 106 | Koww Seaite, Wash. = G0 JE0 I
WRya k.ol ok}, Vet 124, 15 | KKFSD S iy Mo, oo 100 N R etz Wala. 2130 3055 1000
WSAIL—Cincinnat a. 14 ysy | KESG—Tos & iego, Cal 50 | KPIM—Prescot ash L1000 299.8 000
e City, VB 230 | KFUL —-Gal ngeles. Calif 500 | KPNP—Mus ott, Ariz. .. b e o
e O ey P T w3
Sl River, A e [ESRUIO g = SIS o Springs, Colo. 5 e et Gl L1420 211 IS
X—Chi Mass KFUP— uis, M X 500 | KPRC— a, Calif. (K . 710 1100
WSAZ Hountioo) T 5 . 1K Denver, Colo. - (KSD)y 100 | K Houston, Texas (R 422.3 1000
WSB___A'H“““"zZton WV 100 K;gs:ggden,' Ug% oa X 500 KS%N}?QSHden;'. C:T;}S ll%lzg %3-9 30
W Gy o s | P ek, © . 100 | KQW— ittsburgh, Pa. | o WEY 280 H
avo. T TOW WA —S alif. (K —Sa e a. . 930 315
A o KRR G R % KRAcSh ot 1 S
—New York, N. 500 | K e Touis, 3 (BKGF. 5 —DBerkele a 10 2969
FVG— ouis, 50 | KRL y, Cal . 500
w v, (WARS, 250 KF&f;Igggependenc?,“Ka;g B RRL O e « [0 Bl
WSKC sringfield, : 250 ]l?;_VR—DenSvtg:n CTlexas & 10(5)8 goX Seattlenge\l\evs' Calif. (KGER). 1350 221 ;gg
WM Moy oy aiieh. G KEWB T Girardeas, | KSAc—Manne Wb (RO 1 o g
WSMB_\(,‘“"”“(C)v Tenn, B Ant 150 KFWC__éJOS el “éall\flo 250 KSBA_SIha“ha"an, l\’an( ROX). ... 1420 212 %0
HEOR: 940 319.0 2900 WSt Toue Calit! i §§CJ~SioL§"€%?", La 2T
Y 30 000 | KFW| uis, Mo, . . D City, (KW
Dayton. Ohig 0% s i KEwi senreke it 0 | KSEI Focsrers fio, tHFUO. 102
WSOM— Ne’v;‘”;kce W .. 3010 292"3 500 KFW}\/TE%" Francisq;fc-l-. 250 KSL_SEIOCMelIo, IdAh(o[\FUC 500
.. 0 . Ca
\“N/SRO Hmnltozrk N. Y. (WGBB"“OO 2701 5&? dakla,?d’ i ”x(;g . 100 KSMR—;a Lake City, Ut 500
SSH—DRost , Ohio . KFWO ay time) . 00 500 | KSO—CI nta Maria, C 250
WUl Tann "Citg T WASN] KOs L naeal P, Ty Colt 1000
W (Ohs e 100 | Sy poortiand Ore. 1 500 | KTAB— Sioux Falls, . D. 100
gS;XR—Syr?JS;eN-NY W) 1w | KFXF—Des Angeles, Caiit 1 3| KIAB—Qakiand, Calf b 500
D—0 » NOY (W KEXH_F) Das Coln. o 2y 50| KTBI— ntonio, T 250
WTAG_Woreos ni MAC). 50| K —EI P o, .. 2, Los A , Texas
= FXJ— aso, Tex 500 | KTBR--P ngeles, Cali 500
WTAL— orcester, Ma 500 Near FE as ... L ortland , Calif...
WA G i (WAR : 250 E;XR*Oklaho{Sfe‘(‘?‘”v Colo T % e h O (5D : 500
TAQ— eland S 500 la ty, Okla 5 15.7 —Hot e . 328
WIAR S aa RON (ML) 5 KFYF—0; it A Yo 4 o L INT o Springs, Ark. Ciow BrE s
WTIAFSI—N(,HOH( e Wis . 2 o KFYR._I;:?I';’“ e e 20;.3 13| KTSA— 51;156211:1@:, Towa 280 34(’),{ 500
TS Ty (WORD) ; S0 50 | KOAR. S, B, s 1260 054 ZlkruE B LD B
Sy AL H = T i Va y —_ 4 -
&V}Qg—s‘rcféi S‘f‘,gmn, Texas g = N GRS Aviz, . P 2 ok LISy, s g W w0 oms
w1'HO:‘I;“C';1bqrtb,n( oy 0 sop | meBY— SN, Ve o 1280 s 00 ?83,;&:@“15 Wk CRWEC KOH) e s
WTIC_H””’”v Mich, 5 50 St. ] aska 480 202.6 Fayettevil ? 760 3945
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Freshman Power Speaker

The Charles Freshman Company have
developed, and are now offering for sale
a combination high quality amplifier and
loudspeaker, housed in a small mahogany
table. The combination, called the Fresh-
man “Power Speaker,” is designed for use
with any type of radio set, having one
stage of audio frequency amplification or
the equivalent. The amplifier in the Power
Speaker takes thie place of the second
stage of audio frequency in the radio set,
thus eliminating the source of 90 per cent.
of the distortion. The amplifier requires
no batteries. It ¢btains its power directly
from the 110 volt 60 cycle house lighting
system. As an amplifier tube the R. C. A.
UX 210 is used, as a rectifier the R. C. A.
UX 216. Full voltage for proper amplifica-
tion is supplied the power tube, the result
being «¢lear pure reproduction at any
volume.

The cone speaker supplied with the
Power Speaker is of the diaphragm type,
the unit being one capable of properly
handling the great volume and fine qual-
ity available from the amplifier. The Power
Speaer is a complete audio frequency
amplifier unit and reproducer, capable of
the best in quality reproduction at any
volume,

Because of the self-contained feature of

the. Power Speaker it may be convenient-
ly used with any radio set. Receiving sets
which have been condemned as no longer
useful because of their distorted reproduc-
tion, can be made to equal and surpass
the best and latest designs on the market,
says the manufacturer, adding:

“This statement may appear extrava-
gant until it is considered that practically
the only improvement in radio sets in the
last three years has been in mechanical
design and the audio frequency amplifier.
If an old radio set is still operating the
mechanical design must be correct—replace
the old audio amplifier with a Freshman
Power Speaker and the set is up to date
in results.

“Even on sets of latest design some
manufacturers, for reasons of cost,
have not improved the audio amplifier to
the fullest extent. Indeed this is true of
most sets, since the voltage required for
an amplifier, such as that used in the
power speaker, is so great it cannot be
economically supplied with batteries.”

The mahogany table in which the Power
Speaker is housed is of conservative and
attractive design. It is intended for use
as a separate unit detached from the radi_o
set. The size is correct, however, to permit
placing the radio set on top if desired.

Need of Neutralization

(Concluded from page 10)

the primary L1 and the secondary. The
value is not at all critical in this circuit.
The maximum size is around .00073 mid.

Another method of preventing oscilla-
tions depends on the absorbtion of energy
in ecddy currents.  This method is not
strictly one of neutralization but a losser
method. However, it is possible to adjust
the losses so that the oscillation just
stops. It is then possible to retain a little
advantageous regenecration at the higher
frequencies. The loss by this method is
greatest where the need of it is greatest.
Hence the eddy current method of pre-
venting  osciilation yields a fairly even
amplification characteristic over the entire
scale. There is danger, however, of over-
doing the loss so that the circuit will
amplify much less at the higher frequen-

cies than at the lower and middle fre-
quencies, but this can be avoided by cor-
rect design.

Methods depending on variation of grid
bias should be avoided. 1i the bias is
made positive, the plate current will be
excessive when the amplification has been
reduced to the point of stopping oscilla-
tion. If the bias is made negative very
arge C batteries will be required and it
is necessary to operate the tube so far
down the characteristic that it is virtually
a detector.

Filament current control is somctimes
cffective in stopping oscillations. The
filament current is stopped down to a
point where oscillation is impossible. But
this method is not to be considered as a
practical substitute for one of the neu-
tralizing methods,

The Balsa Wood Spedker

(Concluded from page 9)

of Balsa wood (not the ribs), so that they
will just fit into the recesses specially cut
in the hardwood frame to receive them.
A sharp pen-kuife or razor blade will cut
the Balsa wood nicely. - Also trim the
side edges of these strips, so that when
the strips are finally glued to the frame,
there will be a space of about 1/16-inch
to 1/8-inch  between adjoining strips.
When you have fitted the strips, fasten
them into the recessed groove in the
frame with glue. Glue in the end Strips
first. Work with the long side or length
toward you, so that the ends are at left
and right.

After the glue has set for fifteen or
twenty minutes under suitable weight,
turn the frame over so that the Balsa
strips in the frame can rest flush on top
of a table or desk. It is well to place a
sheet of paper underneath so that excess
glue will not stick to the table top.

Fasten Ribs Upright

Now you are ready to glue the ribs
to the Balsa wood strips. [First find the
center of the frame by drawing diagonal

pencil Lines fightly from corner to corner.
Now draw two lines, centered on  the
width and the length, each line through
the point where the diagonals meet, which
is at the center of the frame. Hence
these two lines are at right angles. Take
one of the ribs and cut off the ends so
that when glued later at right angles to
the length, that rib will extend about
one inch from the long «ides of the
frame as a cross rib. Notice that this is
oune rib, whereas the corner-to-corner
ribbing will be made up of two pieces in
cach instance, due to the presence of the
cross rib.  Now cut the corner-to-corner
ribs so that they will extend to within
two inches of the corners. Then cut the
lengthwise ribs so that they will come
to within two inches of the left and right
sides of the frame.

Spread a sizing of glue along the lines
vou have just drawn and also put glue on
the edge of the ribs. These ribs will be
glued in on edge. The sizing is on the
3/32-inch edge. In other words, the ribs
are put on upright, not flat. \Vhen the
sizing s dry, spread another laver of
glue on the cross rib line and its rib and
glue the rib in. Cut the three other ribs

in half and glue them in. This accounts
for the two-piece ribbing previously re-
ferred to, and also for the total of seven
under previous classification ‘b). Be sure
all ribs come together at the center like
the spokes of a wheel which all join in
the hub. In making this glue job, be sure
that all parts are thoroughly glued, for
there is likely to be a rattle on the high-
pitched tones if they are not tightly glued.
There is an extra rib in the kit in case
one is broken.

Take the square, which may be either
hardwood or Balsa wood. Bore a 3/16-
inch hole so that the screw shank of the
bushing will pass through. Cur out
cnough around this hole on one side to
countersink the little nut so that when
you glue the square to the ribs the square
will lay flush on them. The nut must be
less than flush with this square. After
fastening the bushing in the square and
turning the bushing tap loosely on the
screw, glue the square on the ribs at the
center where they all meet. Be sure that
it is glued on firmly at all points and to
all ribs.

Test Eradicates Rattling

Now center the speaker unit on the
Fardwood cross piece so that the stylus
will fit into the expansion screw of the
bushing  Cut off the stylus to required
length. Then fasten the cross-piece to
the hardwood frame. This is done with
woad screws.  One elevating block goes
between cross-piece and the frame at each
of the two ends. The stylus must be
in the center of the speaker, which will
throw the hardwood crossarm off center.
Tighten the expansion screw by compres-
sion (not screw motion) so that the stvius
is gripped firmly in the cup-like device.
You can tighten down the nut with extra
pressure of the fingers. Do not use a
pair of pliers, as you may overdue it,
and unseat the square from the ribs

“When the glue is dry the speaker is ready

for testing.
Pluck the Parts

Now take any one rib and pluck it
gently.  There  will be a low-pitched
reverberation.  Pluck each rib this way,
also each of the three wide strips. The
object is to be sure that plucking pro-
duces no rattle. If you hear a rattle re-
move the cause, which is always a loose
part. This looseness is likely due to poor
gining.  Thus, if one of the wide strips
jroduces a rattle when plucked, but noth-
ing else produces this result, you know
that the trouble is in that section. Do
some more gluing at the weak place.

Remember that the small square must
be securely glued to the crossrid and to
the other ribs.

In other words, any tendency to rattle
can be overcome before the speaker is
actually connected to a set.

Never connect the speaker to a re-
ceiver until all the gluing is positively dry,
as the operation of the speaker will
separate wet-glue joints.

Avoid Hollows

Also be very sure there are no hollows
along the ribs, due to failure of the alue
to stick to the wide strips for the entire
length of the ribs,

With everything testing 100 per cent.
satisfactory, and with cvery speck of glue
rositively dry, connect the speaker cords
to the receiver,

When building your Balsa speaker, and
you surely must bujld one, if you want the
ultimate in tone quality he certain that
your kit is marked Lata Balsa, which is
made of scientifically treated and cared
for Balsa wood. Such kits may be ob-
tained from any good dealers.

FFurther information on the aucoustical
properties of Lata Balsa wood may be had
from Balso Wood Co,, Inc., 331 Madi-
son Avenue, New York City, manufac-
turers of the genuine Lata kit.
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The Radio University

I HAVE a five-tube tuned RF recciver,
built exactly as outlined on page 14 of
the January 9 issue of Rapio WorLp.
This set was built about a year ago, and
until last month behaved very nicely.
The set has become very hard to control.
When a station is tuned in, the set starts
to squeal terrifically. It is also impos-
sible to get stations at certain settings
of the dials, e.g., 30-50-30 or at 63-63-63.
At these points, nothing but a combina-
tion of scratches and intermittent noises
are heard. I tested the batteries and
found them to be all right. The antenna
and ground were also found to be satis-

factory. Please tell me how to recon-
dition this set—GEORGE SQUIRES,
N. Y. City.

Undoubtedly the trouble lies in variable
condensers, wherc several plates are
shorted. They touch cach other, probably
at those points where you cannot receive
a station. It is also possible that there
may bc an open circuit in the condensers,
it being complete at some points and
open at others. The best way to find
out, is with the aid of a small four and
one-half volt C battery or a one and
one-half volt battery and a pair of phones.
One terminal of the phones is connected
to a terminal of the battery, leaving you
two terminals, which go to the terminals
of the unit to be tested. Clicks indicate
shorts.  Disconnect oune lead from the
condenscers, going to the sct. when testing.
Also test your rheostats., The arm may
be making poor contact with the resis-
tance wires, or the screws may have
worked themselves loose, and are causing
a make and break circuit,

IN THE April 9 issue of Rapto WorLp
on page 21, there appeared a circuit dia-
gram of a single tube reflex. [ built this
set, and although the results arc good,
I have a bit of trouble with the crystals
which burn out on me. [ would, there-
fore, like to rebutld this set into a single
regencrative tube model, without the re-
flexing.  Please explain how this may be
done—~—EDGAR WAILL, Providence, R. L

I5irst break all the leads of the trans-
former. Take out the small condenser
running from the G post to the F post
on the transformer and rheostat.  Now
conneet the terminal that formerly weunt
to the G post on the trausformer, to the

D.X. SIX.

Holds verifieation of reception from 4QG, Bris-
bane, Australia, 11,000 miles; EAJ7, Madrid.
Spain: OAX, Lima, Peru. Se. Amorica: KGO.
KEI, KLX, KPO. KFWB. KAP, KGW, KFOA,
KMQ, otc.

This romarkablo homo-constructed six-tubo ro-
ediver i3 so designod as to incorporate the jeast
reslstanee in the R.F. stages. thus making for
maximum  sensitivity and  selcetivity, s¢ essen-
tin) in witra-distance reception, which cnubloes
the D X. fan to satisfy his desires,

Authentio schomatie wirlng diaaram, and names
of ovory unit emplay<d from acrinl down, at timp
ol 4QG pickeup,  Priee $1.00,

WHITE, c/o EXP. LAB.
217 Wyckoff Ave. Brookyn, N. Y.

Radio World cuoflrms all forementionod
verifieatlans as oenuine.

Panels in stock for all| Special sizo single panols

tho popular circuit E‘/‘\ é‘t\ltll‘r‘gdar[{
kits, HARD RUBBER

CORTLANDT

PANEL ENGRAVING COMPANY

7 CORTLANDT STREE NEW YORK

Telonhenat  Rootor 3268

plus A post. Break the lecad in series
with the G post of the socket. Procure
a .00025 mid. fixed condenser and a 2
megohm grid leak. Shunt the leak across
the condenser. Then connect both in

series with this broken G lead. Discon-
nect the end of L4, the primary coil of
the radio frequency coil, from the end
of the tickler, L3.  Connect the end of
the tickler lead to a terminal of a single
circuit jack or a binding post. Run the
other terminal of the jack or the other
binding post to the B plus, 45 volt post.
The phones are inserted here.

VICTOREEN

Super Coils
Send for Folder
Geo. W. Walker Co.
6528 Carnegie Avenue
Dept. B Cleveland, O.

World “A” Power Unit--$12.75

Automatically provides even, unvarying ““A” current from
your light socket.  Absolutely noiseless,  Assures full
tore gquality from your set and wider D. X. range. Famous
WORLD quality—at less than half of the cost of any slni-
lar equipment. = Shipped complete, subject to Inspection on
receipt of price, or C.0.D. if you wish. 25 amp. unit for
sets of 4 tubes or less, §12.75. 60 Amp. unit for sets
of 5 tubes or more, $15.75. 5% discount if cash in full
15 sent with order. Send order today. World Battery Co.,
1219 So. Wabash Ave., Dept. 82, Chicago. IIL

More Volume!
Greater Distance!
Better Quality!

All of These at Your Command

When You Use a De Luxe

Model BRETWOOD VARI-
ABLE GRID LEAK

When you are deciding on what
parts are to go into the receiver you
are about to build, under no circum-
stances dismiss the grid leak with
only casual consideration. Respect
the grid leak as something well
worthy of expert choice.

The best course is to select a
variable grid leak with an ample
resistance range, one that may be
mounted on baseboard, sub-panel or
front panel, as you prefer.

Such a leak is the BRETWQOD
VARIABLE GRID LEAK, which
is now on the market in new de luxe
model, representing improvements
i mechanical strength, electrical
efficiency and utility.

Higher Efficiency

You should use a variable grid leak like
the DBRETWOOD VARIABLE GRID
LLEAK in a set yon are about to build, or
should put one in vour present receiver,
hecause it will enable you to get highest
operating efticiency from the detector tube.
Ag nearly all tubes used as detectors draw
grid current, the resistance value of the
leak is important for hiasing and discharge
purposes. Not only can exactly the right
degree of fow be established to discard ex-
cess electrons, but the grid-to-filament im-
pedence is so affected as to afford best
selectivity under the circumstances. Only
a variable leak gives this precision choice.

Overloading Prevented

You prevent overloading of the detector
tube by correct leak setting.  This fmproves
tonc quality considerahly.  Often if your
set sounds distorted, this is immediately and
permanently  remedied.  Tlence you  reap
greater volume, hetter selectivity and purer
tone quality—all the simple insertion
of a RRETWOOD DE [LUXE MODEL
VARTABLE GRID LEAK.

Knob

Condenser

« Grid Lug
m Syphon

@ Pedestal

The De Luxe Model Bretwood Variable
Grid Leak is shown in actual size.
nut secures the knob to the threaded shaft.
The milled nut secures the leak to the front
panel, if such mounting is desired. The coil
lug goes to the outside of the secondary and
to the corresponding lug on bullet grid con-
denser.
grid post of the detector tube socket. The
syphon contains the secret resistance ele-
ment.
ing.

The lock

The grid lug is connected to the

The pedestal is for baseboard mount-

The De Luxe Model Bretwood Variable Grid
Leak is specified by Herman Bernard for
Radio World’s four-tube Universal receiver.

North American Bretwood Co., 145 West 45th St., N. Y. City.

Enclosed find $1.75.

Gentlemen:

condenser attached.)

Send me at once one De L Model B
Variable Grid Leak on 5-day money-back guaranle: Or $225 for leal o

(Or $225 for leak with grid

... STATE........

Inquiries Solicited from the Trade
Dealers: 1f your jobber can’t supply you, write us.
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T pat.

12 Watts
These units do
not deteriorate
orchangeinre-
sistance value

EL MENCO

~WAIT

TRADE MARK

HEAVY DUTY
RESISTORS

For best results with Raytheon and
other power circuits you must have
permanently accurate resistors capa-
ble of carrying heavy loads without
changeordeterioration, "HY-WATT"
Heavy Duty Resistors dissipate up
to 12 watts.

100—500-1000~-2000—5000 ohms $1.25

10,000-—25,000—50,000 ohms $1.50
100,000 ohms $2.00

Write for full details and literature
onElMencoGridleaks and Resistors
Electro-Motive Engineering Corp,
127 West 17th St. New York, N.¥Y.
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Reception Makes Many
Real Critics of Music

Radio has brought about a change in
the mind of the public about music.

A few ycars ago the mention of a mu-
sical composition or composer frequent-
ly brought a titter of laughter. It was
rare to find any except the musically
educated who could pronounce the names
of such composers as Liszt and Rach-
maninoff.

Radio has changed this. Announcers
must use extreme care in their pronun-
ciation of the titles of compositions and
the names of composers or they are like-
ly to receive call downs from very un-
expected  quarters.

The name Tannhauser no longer calls
for a shifting of the dials. Derhaps the
program will include “The Evening Star”
from this opera, which is one of the most
tuneful and beautiful picces ever com-
poscd—so tuneful in fact thar with only
a slight change in arrangement and time

X 7N Y7 )

FIXEDRESISTOR

BLUE PRINTS

For the Fenway Receiver

How to Build the Famous Fenway Receiver

2 Complete sets of Blue Prints
for the Four and Nine Tube $ 3 OO
Models .....oooiiiiii O

RADIO WORLD, 145 West 45th St., N. Y. City

GET RADIO WORLD ON YOUR VACATION
Be sure to take RADIO WORLD along with you on your vacation,
or read it while you are at your summer home so that you will not miss a
copy; send $1.50 for three months subscription and RADIO WORLD will
be sent to you all summer. RADIO WORLD, 145 W. 45th St., N. Y. C.

subscription for RADIO WORLD

—for the price of one:

—Send $6.00 today for RADIO WORLD
—for one year (regular price

—for 52 mumbers)

—and select any one of the other
—nine publications for twelve months.

Take Your Choice of 7
Other Publications!

ForNEW RADIO WORLD Subscribers Ordering NOW

Radio World has made arrangements
—To offer a year’s subscription for any one of the following publications with one year’s

RADIO NEWS or POPULAR RADIO or SCIENCE AND INVENTION or BOYS’ LIFE
or RADIO DEALER or RADIO (San Francisco) or RADIO AGE.

This is the way to 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
—oxtending subscriptions one year

—if they send renewals NOW!

premium with this offer.

Indicate if renewal.
Offer Good Until
June 30, 1927

Street Address

City and State

Radio World’s Special Two-for-Price-of-One Subscription Blank
RADIO WORLD, 145 West 45th Street, New York City.

Enclosed find $6.00, for which send me RADIO WORLD for twelve months (52 numbers),
beginning............coo i and also without additional cost, Popular Radie, or
Radio News, or Science and Invention, or Radio Dealer, or Radio (San Francisco), or
Radio Age or Boys’ Life (or $10.00 for a two-year subscription to one address). No other

it became one of the most popular of mod-
ern song hits.

Perhaps the public has not yet complete-
ly associated the name of the composer
and the name of the composition with
the number itself, but when the music
starts, the listener finds himself whistling
or humming the tune of some old classic
as if it were one of the latest popular
songs. -

Of course, radio has not yet educated
all of its listeners to the point where
they are always able to appreciate the
heavier classics, but the radio audience
today does thoroughly enjoy the orches-
trations of the lighter classics that lave
lived for generations because of their
melody and tunefulness.

A program which is causing more and
more comment coutinuously as it is being
discovered by more and more people is
that period every other Sunday afternoon
between 5:30 and 6:30 (E. D. S. T.).
These programs are presented by the
Crosley Moscow Art Orchestra on the Red
Chain from New York, comprising twenty-
two stations. This period is devoted en-
tirely to the lighter classical music of
present and bygone days.

Qualityﬁl_\lravil{aﬂzs,
Though DX Is Wanted

Of all the recent mechanical and elec-
trical developments perhaps nonc has un-
dergone so many changes as radio. Two
years ago “volume” and “distance” were
all the rage, and a set which could not
regularly pull in distant programs with a
volume sufficient to rattle the windows,
was considered useless.

Today the situation is radically different;
radio sets, it is true, still pull in distant
stations better than ever, and with as great
a volume, but the determining factor by
which a set is judged is the quality of
reproduction.

This change in public taste is a logical
change, and indicates more strongly than
anything else the transition of radio from
the class of a novelty, to the ficld of recog-
nized legitimate entertainment.

As a result of this demand for quality
reproduction, programs from radio stationg
have improved to a point where, with a
good radio set and loudspeaker, the repro-
duction in quality and volume is equal to
the actual efforts of the artists themselves.
Two factors make possible the high
quality reproduction; first, improved loud-
speakers, and sccond, improved vacuun
tubes. The first improvement, loudspeak-
ers, may be applied to any set, no matter
what the design, or how old, but with un-
certain results. Unless the radio set de-
Iivers quality to the speaker, the results
will be unsatisfactory. The sccond im-
provement. vacuum tubes. may only be
used to advantage in sets especially de-
signed for them, and even here, full ad-
vantage is not taken of the improved tubes,
To take full advantage of the improvement
in speaker and tubes, both must be used
together.

THE SUITCASE SIX
Complete Parts as Speci- $
fied by James H. Carroll. . 35-00
SUITCASE FREE WITH EACH KIT
New and Improved Diamond

of the Air

Send for Free Catalogue

BCL Radio Service Co., Inc.

220 Fulton St., 1 Flight Up, New York City
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Gernsback’s Time Chime

Is Pinnacle

The “Time Chime,” a new instrument that
broadcasts exact Western Union time in a
wholly automatic fashion went on the air
recently for the first time through station
WRNY, and proved entirely successful, ac-
cording to its inventor, Hugo Gernsback,
editor of “Radio News” magazine. The
advent of the device was announced three
months ago, but because of the labor in-
volved in the perfection of the automatic
feature, it was not completed until recently.

WRNY has installed the chime because of
its desire to furnish the maximum service
to the listening public, it was stated. It is
the only radio station now giving exact
hourly time.

Many technical details had to be over-
come 1n the design of the “Time Chime,”
the inventor declared after the successful
tryout. He explained its operation as fol-
lows:

“At the exact stroke of the hour, the
Time Chime automatically sounds a beauti-
ful Westminster chime sound. So exact is
the time that it cannot vary more than one-
half a second.

Greater Exactitude

“Listeners may therefore set their watches
more exactly than has been possible hereto-
fore, the only time signals of equal accur-
acy being those transmitted from Arlington,
Va., by the Government station. These
time signals, however, are given only twice
a day, whereas, the time chime operates
every hour.”

Several innovations have been made,
among them the following: 19 seconds be-
fore the Time Chime goes on the air, a
red warning light flashes in the studio of
WRNY. If no program is on the air, the
announcer will say: “You will now hear
the Time Chime. The sound which you
hear gives the exact Eastern Daylight Sav-
ing Time of 9 o’clock”—then immediately
the Time Chime sounds. If there is a
program going on which runs over the hour,
the Time Chime cannot break into it, for
the reason that the announcer must press
a button, which releases a contact, before
the chime can go on the air. It is therefore
impossible for the Time Chime to become
mixed with the program.

All of the contact arrangements, such
as the flashing of the warning light ten
seconds before the Time Chime is sounded,
and the actual sounding of the Chime, are
done by the clock itsetf. No human hands
interfere with or adjust anything.

Correction Problem Solved

One of the most intricate problems that
had to be solved was the correcting signal
sent out by the Western Union Telegraph
Company every hour. The electrical con-
tacts had to be arranged in such a manner
that the correcting signal did not interfere
with the normal operation of the Time
Chime. This problem was finally solved.

_ The Time Chime uses no batteries at all,
it being Mr. Gernsback’s idea to have an
electrojmagnetic pickup, located about %
of an inch away from the gong chime. No
microphone is used, but the effects of the
sound are translated into electrical vibra-
tions and are at once fed into WRNY’s
transmitter, without going through micro-

phones of any kind. This is said to be the

first time the sound of chimes has been
transmitted in this manner. The intensity
of the sound can bé varied simply by mov-
ing the electro-magnetic pickup nearer to or
furthex: away from’the Chime. The clapper
that hits the gong is nothing but a relay,
to the armature of which a clapper is at-
tached; the head of the latter is made of

of Accuracy

hard rubber. This strikes the chime spring-
gong one stroke only.

All of the technical and research work
on the Time Chime was performed in the
laboratories of “Radio News” magazine.
The actual construction was done by M. J.
Cuttler, director of the laboratorics.

THE AMPERITE BOOK

“The Amperite Book, a new book con-
taining diagrams of eight of the season's
most popular circuits, (including the Dia-
mond of the Air), and other valuable con-
struction data, will be found of real interest
to set builders and radio engineers. This
book has been published by Radiall Co.,
50 Franklin Street, New York, and will
be scnt to anyone writing for it. Mention
Rapto WorLn.

Make any Good Receiver
; BETTER

C.E.MFG.CoO.
Providence
R.1.

Many RADIO WORLD readers are
getting subscriptions for this paper,
and are making money.

Why not you?

Write to Subscription Manager,

RADIO WORLD, 145 W, 45th St.,
New York City.

From A to Z

Practically overy well
known B ollmlIpater man-
ufaeturer recommends or
uses CLAROSTAT whor-
ovor a varlablo resistanes
Is gpociflod.

“The GATEWAY TOQ
BETTER RADI0.” 32
pagos coverlng  the Iat-
est angfes  In  radlo.

Labs., Ino., 285 N. 6th
St., B'kiyn.

a e o =
Shielded Tuned Radio Transformer
The ideal col for the Na-ald Localized Con-

trol Tuning Unit, and for Truphonic Cata-
comb Assembly,

Widely adaptable to all leading control
units. This transformer is compact, sturdy,
sharp-tuning. Prevents both outside and
local interference.

PRICE $2.00
Send for Catalog
OTHER SICKLES

No. Coil Prices

24.  Browning-Drake $7.50 Set
18A. Roberts Circuit . 8.00 Set
25.  Aristocrat Circuit . 8.00 Set

THE F. W. SICKLES CO.

142 UNION STREET
SPRINGFIELD =3

MASS.

tone quality.

THE NEW FEDERAL POWER
TUBE COUPLER— '

Another great advance toward positive perfection of radio

A superior type of speaker coupler—easily installed—
neatly finished—positively efficient.

. Sold by designated Federal Ortho-sonic Retailers
FEDERAL RADIO CORPORATION

BUFFALO, NEW YORK

WATCH EXPIRATION OF YOUR SUBSCRIPTION

Subscribers will note that the end of their subscriptions is indicated on the labels
on wrappers. If your wrapper shows a date earlier than the current issue, please send
payment for renewal. Changes in expiration dates on wrappers appear two weeks after
receipt of renewal. PLEASE ALWAYS INDICATE WHEN SUBSCRIPTION IS A

RENEWAL.

RADIO WORLD, 145 West 45th Street, New York City

(Phones: Bryant 0558-0559)
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Battery Economy Since the meter is connected in the ]
Good Back Numbers 0{ (Concluded from page 11) negative side of the B battery lines, it

registers the total B current being con-

RADIO WORLD ly)zlt:rélefurrent and helps you in tuning Su\r;be}?én tuning m a station 1t will Dbe l

work of a few moments to set the rheo-
stats so as to preserve the desired volume

. . n s
T (et Sl eiet] epo AIl that is necessary is to connect a \vcl)ltéﬁectll thzt‘,tt.thg rrpletef'lrgadb greatest |
Sl S SRR s uctnateopantic esfiavelan, direct current inilliammeter in series in 1¢ station 1s exactly in tune. This
peared in back issues of RADIO WORLD: h A means that more current is used wl
1926-1927 : the line between the B- set binding post N . LS 1en
and the B- post on the battery.  This the.slatlon Is properly tuned in and that )
Oct. 9-—A Proctical ‘A" Elmlnator, by Arthur is shown in “A” of the figure where M fhzll%hlt amoun([l O,f detuning \Vlll’rdgcrease ’
B gy Bolldtng the Equamatle, by Capt. represents the meter. This meter should b donume aln [S‘W.e CL;”?"L : his may !
Oct. (6—The Dernard, by Herman Bernurd. How have a scale range of at least O-15 milli- me & f?ﬁ i} tOU(thSlina $ but there is a |
Diyoos an UAT Supply. by Herbert £. amperes. The largest meter that should %r]e ¢ c1len_ lme foti lies i |
Oct. 23—The 5-tube P. C Samson, by Capt. be employed is the 0-100 milliammeter. adi 1% ;egt "? ?le 0{1 s mether e mrt}]e
b Vi, QBourke, Gettlng DX on the Ber Deflections are not noticeable on a larger jastment ot the hlameut rheostats, The
nard by Lewls Winner .| station should first be tuned in until the i
Oct. 30—1The Wingletrol Kecoiver, by Ierbert L meter and the smaller models are to be h ‘
Hayden,  How to Get Rid of Squesls, by preferred meter reads maximum and Enen the rheo-
Heiwan Bernard, . . p stats should be adjusted. If will be
Nov. 6—Iied