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VICTOREEN POWER SUPPLY AND AUDIO AMPLIFIER
New Combination-Beauty of Sound and of Appearance in Reproducers
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New and Much Better

Polymet
Filter Condensers

At All
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The Finished Product

They are selected by leading engineers and

A new plate supply with maximum of 975 v
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210 output,

Victorecn Power Supply.
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most

sets and power units. Follow the leaders.
Write for Polymet Catalog

efficient

filtering. the tatput tuta was made to conform to
requirements of low direct current resistance, with
suitably high littpedame at the working frequencies.
told teresistance unit was specially designed for

POLYMET MFG. CORP.
597 Broadway, New York City

an nbsolutely dependable steadiness of voltage output. Made with proper 1liter condensers and using
two UN -281 or 216-B tubes fur fall wave rectification. this amt' supply affords amazing depth

of tune. richness of solume and flawless reproduc

tion even at enormous signal loads.
The construction of the Power Supply was described by J. E. Anderson In the Oct. 15 and 22
Issues of RADIO RORLD.
How to build the
Vletoreen Power Supply with an audio amplifier
is described in the present Issue by the same

distinguished engineer.
The Victoreen 112 audio transformer unit is
tined in cOnjunotton with the previously mentioned
apparatus

to

constitute

one

of

the

finest

power

supplies and audio amplifiers ever designed.
Everybody who has heard one has gone into
testae'es and has wanted one Immediately for himself. Enjoy the fullest and finest that radio has
to offer and let the guests you mdertain in your
!tome see what a wise choice you make when it
comes

to

selecting

a

as standard equipment by

nationally known manufacturers of receiving

The power transformer
nas spec.alty designed to carry tile loud with
ample safety margin, the choke unit was made

POLYMET

the prongs'are completely enclosed and can't spread.

No more socket trouble to shoot!
After all. a sm!ket's only lob Is to provide a perfect rontact.
The Eby three point witting spring
contact Is the most sclentifieallY perfect type known.
Easy to mount above or below Bakelite, Wood or
Metal honfl.
Used by leading manufacturers and specified In
most of the popular circuits.
List Prise 40c

The H. H. Eby Mfg. Co.
Incorperattd

4710 Stenton Avenue, Phila., Pa.
Makers of Eby Binding Posts

BETTER THAN ANY FIXED LEAK is the
Bret wood Variable Grid Leak. It allows adjustment of grid voltage to maximum sensitivity for
reception of far -distant signals, with distortion.
The Improved 1928 Model Dr Luxe Bret wood
Grid Leak, $1.75; or $2.25 for Grid Leak with
Bretwood Bullet Condenser attached. The North
American Bretwood Co.,

New York City.

145

West 45th Street,

suitable power supply and

audio channel. Critical persons who have heard this
de luxe outfit simply marvel at the difference
between

this and the ordinary B eliminator and

ordinary audio amplifier.
is

roost

The Victoreen apparatus
extraordinary In its performance because

it

no pains are spared In the search for perfection,
on) every Pleee of apparatus is tested three times
and then once more for good meastwe to make
sure that it measures up to the Victoreen standards
of flawlessness.

The modem battleship, typifying power,

is a true symbol of the engineering genius,

The

112

audio

transformer unit

'rm., transformers In a single casing constitute
the 112 unit, which amplifies with perfect naturalness.
Use a 112 tube in the first stage and a
In the last stage in connection with the
V ictoreen Power kluiply.
The 112 unit may be used as the audio channel
In any receiver. Send for booklet and learn how.
Your Victoreen parts are obtainable at your dealer.
Virtoreen 116 sower transformer
416
Victoreen 216 choke unit
IS
V ictoreen 115 output unit
10
Victoreen 316 resistance unit
3
Victoreen 112 audio transformer unit
22
210

Write today for 1928 blueprints
and circulars
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the mechanical and electrical precision
embodied in Ceco Tubes.

Judge these triumphant Ceco Tubes by
RESULTS achieved in your own set
Buy them by the name Ceco, choosing
in consultation with your radio dealer
the general or special purpose tubes best
suited to your set.

You may justly expect more of Ceco
Tubes and you'll GET more.
Steadier Performance -- Longer Life.

A Type for
Every Radio Need
General Purpose Tubes
Special Purnose Tubes
Power Tubes, Filament Type

Rectifiers. Gas Filled Rectifiers and A. C. Tubes.

Ask your radio dealer for
complete data sheet
of Ceco Tubes.
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By Brunsten Brunn

PLAN OF AN ELIMINATOR ASSEMBLY
WHEN electric current flows in a conductor having resistance, heat is generated. The amount of heat generated is

proportional to the square of the current
flowing, to the time it flows, and to the
resistance through which it flows. The
amount of heat generated in a given time
is measured in joules, or in calories. The

rate at which the heat

generated is
measured in joules per second, or in watts.
is

Manufacturers of resistors have taken
the heat generation into account and they
usually specify their product by the wat-

tage as well as by the resistance. The
wattage specified is the maximum safe
working rate of heat dissipation. If this
rate is exceeded the resistor is likely to
burn out. For example, if the resistor is

rated at 50 watts it will dissipate 50 joules
every second without getting too hot, but
if it is called on to dissipate 100 watts it

Ignorant Misplacement
of Parts in Some Elimi-

nators Causes Resistance
Bank to Melt Condenser

Wax, Short -Circuit Leads
and then the Unit

"Stews"-What's Really

What and Why You

Should Know and Respect It.

may get so hot as to burn out in about
a minute.
The maximum wattage of a resistor

depends on the kind of resistance element

that is used, on the provision made for
heat radiation, and on the material on
which the heating element is mounted.
When the heating element is mounted on
porcelain or asbestos, or equivalent, the
wattage of a resistor is determined by the

fusing point of the resistance element,

because porcelain and asbestos are highly
refractory and will stand much more heat
than ordinary resistance elements. But
if the resistance element is wound on the
ordinary moulded insulator materials used
in radio receiver parts, then the fusing or

softening points of these determine the
wattage limit, because these melt or soften
at much lower temperatures than wires.
Many modern resistance elements designed for use in B battery eliminators
are wound on either asbestos or porcelain,
and hence they will stand a high wattage.

But the wattage limit of the resistor
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element alone is not sufficient to determine whether it is safe to use a given resis-

tor in a given place.

PHASE CONTROL

It must be taken

in conjunction with the other parts of the
assembly in which it is used.
Common Sense Needed

WELL DONE IN

If the resistance element can stand a
white heat it is apparent that it cannot

KNICKERBOCKER

be placed near any inflammable material,
or near any painted, varnished and waxed
parts. Even if the resistance element is
normally operated at a dull red heat it
cannot be placed close to any parts which
will be damaged by excessive heat.

By Herbert E. Hayden
Phase is a subject not well understood

This is a point which some B battery

eliminator

constructors

have

in radio. Yet it plays an important part
in the functioning of a receiver.
The
amplification depends on it, the quality
depends on it, and even the selectivity
depends on it.

entirely

overlooked. They have taken the wattage
rating of the resistor manufacturers and
have forgotten the practical conditions 01
subsequent use. As a result such elimin-

ators have not stood up in use but have
burned out.
The ratings of the resistors have been
determined in free air where the circulation of the air is unimpeded. If the resistors were rated under the conditions
of use, in many cases the rating would
not be one-fourth as high. This cannot
be held against the makers of the resistor
elements, unless they have grossly overrated their products. The trouble must
be laid to the designers of the eliminators
who have not applied the resistors properly. It is not to be supposed that it is
only the little fellows who have been
guilty of this engineering misdemeanor.

Big fellows have been guilty of just as

sizzling errors.
A resistor rated at 50 watts, say, in the
open air is put into a B battery eliminator
and placed next to a varnished or Painted
coil, a

wax -filled condenser, a balelite

moulded case, and no adequate provision
made for ventilation or air circulation.
What is the result? After twenty minutes

of

operation

an

obnoxious

odor

permeates the room and makes everybody
sniff.

"Why, something is burning," somebody
suggests with alarm.
A search for the source is instituted.

But before the fuming inferno can be
located the varnish and paint have been
burned off the eliminator, the wax has
been melted out of the condensers, the

insulation of open leads has bee charred,
and the bakelite trimmings have been dis-

One stage consisting of a tube and a
transformer changes the phase of the

signal a certain amount depending on the
frequency of the impressed signal and on
the various impedances involved.

(Hayden)
A USEFUL IDEA on mounting resistors
in a vertical position. First put a piece of

asbestos on the baseboard and drive a
long nail through it. Then the hollow
resistor is put over the wire, on top of the
asbestos. The leads running from the
various taps on the resistor, if made of
stiff acme celatsite, will hold the resistor
upright. The asbestos protects the baseboard from the heat generated in the

that all is not well with the design.
The Facts Come Out

He investigates and finds that the re-

sistor element is placed too close to a
condenser, a coil, the case of the eliminator, or other part'which is not as refrac-

tory as the asbestos form on which the
resistance element is wound. He also
discovers that there is not enough ventilation in the eliminator to carry away the
heat. Perhaps the ventilation provided
would have been enough had not the
eliminator been placed in an airtight container while in use. The designer found

little consolation in that when all of his
eliminators

were

subject

to the same

stewing while in use, no matter where
they were placed.
Perhaps the makers of the resistor elements could help the designers of the
eliminators by including certain warnings
with the resistors. For example, a resis-

tor might be rated at 50 watts with the
provisions that it must be mounted in free
air and not less than 5 inches from any
substance which will be damaged if the

The

change also depends on the manner in
which the leads to the transformer are
connected The angle of shift lies between minus 90 and plus 90 degrees or
plus 90 and minus 90, depending on the
polarity of the transformer connections.
In either connection there is some frequency at which the shift is zero, and at
that frequency the amplification is often

a maximum.

Comparison of Shifts
In an audio transformer like the Karas
Harmonik the angle of shift over the
greater portion of the scale is small, and
the characteristic of the transformer is
water.
therefore a flat curve over most of the
It is very desirable to enclose the elim- audible scale. This is one criterion for
inator in an airtight case just to keep the determining a good transformer.
dust out. Then again it is easier to make
\Vhen two transformers are used in a
the job appear attractive if it is all - circuit, each stage introduces a certain
inclosed without any visible ventholes. shift in the phase. The plate currents in
But since this is not good front the effic- the primaries of the two transformers
iency point of view, holes must be cut in will differ in phase by the shift introduced
the container and dust allowed to get in. by the second tube and transformer.
Again the last tube and the loudspeaker
Ways of Disposing of Heat
introduce another shift in the phase
Home constructors of eliminators may will
of
signal, and the plate currents in
find of interest the things that dispose thethe
second
and that in the
of the heat which is generated in the loudspeakertransformer
will differ by the shift introresistance element and in the rectifier
tubes. Heat is removed by three routes, duced by the last tube and speaker. The
namely, by radiation, by convection, and sum of the shifts in the second and the

resistor and the vertical position facilitates the disposal of the heat generated.
temperature reaches the boiling point of

Perhaps a short-circuit has oc- by conduction.
curred as a result of the charring of the
Radiation requires no physical medium.
leads. If the stewing has gone that far The heat energy moves from one point
before the source of the fumes has been in space to another in the same way that
located the chances are that the elimin- radio waves travel. The transfer of heat
ator has been irreparably damaged.
energy is always from the hotter to the
The designer of the eliminator is told cooler, and the rate of transfer depends
about the sudden end of his creation. He on the fourth powers of the absolute temchecks his figure and finds a wide margin peratures of the radiating and the absorbof safety. Something else caused the ing bodies.
trouble, he concludes. The error was not
Some substances and surfaces radiate
his. But many other reports of the same much better than others. Also some
nature come in and he is finally convinced absorb heat much better than others.
colored.
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Those bodies and surfaces which are good
radiators of heat are also good absorbers.

Black and rough surfaces are the best
radiators and absorbers of heat. Hence

last tubes may be such as to cause the

difference in phase between the currents
in the primary of the first transformer
and that in the speaker to be zero. That
means that they are flowing in the same
direction at the same time.
Now suppose that the plate currents of
all the tubes flow through some common
impedance ffi:e the resistance of a

B

battery or the impedance of a B battery
eliminator.

Up Goes the Amplification
This impedance will be a coupler between the last and the first tube, and
since the currents are in phase the cir-

cuit will regenerate. The amplification at
radiators and cooling fins on eliminators the frequency where the phase difference
'between
the last and the first tubes is
should be made of such surfaces.
In conduction the heat also moves from zero will be tremendously great, or there
might
even
be oscillation. Distortion will
the hotter to the cooler body and the
This is a common occurrence if
greater the difference in their tempera- result.
tures the faster is the conduction. A inferior audio transformers are used,
physical medium is required for heat con- hence one should choose only excellent
duction.

The best heat conductors are transformers.

ductors.

Silver, copper and aluminum are

usually those that are good electric con-

very good conductors of heat. Hence
these metals should be used for heat dissipators in an eliminator.
DIRECT TO GREENLAND
Washington.

With the installation of the new high

powered transmitter at Greenland, direct
Greenland and
Copenhagen will be possible. Heretofore
such communication has been carried on
via Iceland.
communication between

Phases in Knickerbocker 4
In

the Knickerbocker Four the' first

primary is set at a certain angle on the
shaft

of

the

tuning condenser which

makes the inductive reactance just below
that which will cause regeneration. As
the condenser is turned the coupling is
automatically changed so that the sub critical adjustment remains. At no time
in the course of the tuning condenser is
the phase of the fed -back current such as
to start oscillation, and yet it is always
such as to yield the maximum sensitivity
and selectivity.
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Tyrman Ten Efficiency
By Paul R. Fernald
SUPER -HETERODYNE SPECIALIST
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THE SUBPANEL OF THE TYRMAN TEN AS SEEN WHEN ONE TAKES A PEEK UNDERNEATH.
A FEATURE of outstanding import- carrier to 50,000 the ratio becomes two - operation of the Super -Heterodyne, all
ance in the Tyrman Ten is the inter- tenths and the corresponding selectivity right, but they are not indicative
of

mediate frequency used in the circuit. The
frequency chosen by the designers of the
Tyrman Ten is 340 kc as contrasted with
30 to 43 kc selected by many engineers.

What are the advantages of this high
intermediate frequency over the lower
frequencies employed in other sets?
When I say that they are superior
quality and a greater freedom from

squeals, do not express a sophisticated "I
thought so" until you have heard the
reasons for the claims. As soon as you
have read the defense for the claims you
will admit that it is self-evident that quality is better and interference less than
when the intermediate frequency is lower.
One thing that militates against the
quality of reproduction in a super -Heterodyne is super -selectivity, that is, selectiv-

ity which is much greater than is ever
necessary to separate two adjacent frequencies which are clamoring for entrance
into the charmed circle.
The Selectivity Question
It is a simple matter in a Super Heterodyne when the intermediate frequency is low to get adequate selectivity.
It is an infinitely more difficult assign-

250.
If the intermediate carrier is
100,000 the selectivity falls to 125 and the
ratio to one -tenth.

is

Now, suppose we use an intermediate
frequency of 340 kc the ratio of the highest audio frequency to the carrier is 1 -to -

34 and the selectivity is 34.

When the Super -Heterodyne designers
are at work, they are pulled in two directions at once. The demand for higher

selectivity is tugging in one direction andthe
in

demand for perfect quality is tugging
The designer cannot

the opposite.

to both if he is to have a real
receiver which will satisfy anybody. He
must hit on a compromise. If he pays
more attention to selectivity than to quality his set is likely to be too selective.
If he keeps quality uppermost he is likely
yield

proper design. The squeals are avoidable

and the problem is simply one of design.
More particularly it is a matter of choice
of the intermediate frequency.

If this

frequency be chosen high enough there

will be no squeals.
Usually it is not practical to choose a
frequency high enough to avoid squeals,
but one can be chosen which avoids most
of them. And this has another advantage.

It not only avoids the usual squeals but
it also eliminates repetition of the same

signal on the dials. It makes the receiver
so-called "one spot." The elimination of

to design a set which will have all the
selectivity required and still be capable of
quality so near the original that only a

the squeals and the extra "spot" is due
to the same cause, the projection of
both the squeals and the "spot" beyond
the tuning range of the oscillator in the
receiver. Some of the shorter wave stations will appear twice on the oscillator
dial when the intermediate frequency is
340 kc, but they will he so far apart that

the slightest difference.

suppress any squeals which tend to result.

trained and experienced observer can tell

The wise and

conscientious designer naturally will follow this method.
Avoiding Over -Selectivity

There are several ways of building an
ment to get quality under the same con- intermediate channel which will not be
ditions. It is also difficult not to exceed too
selective.
of these is to choose
the allowable selectivity. As soon as the an intermediateOne
frequency which is high
selectivity is too high the signal is boomy in comparison with the highest audible
and is entirely lacking in the higher audio frequency in the signal to be received.
frequencies whichput crispness and snap The designer of the Tyrman Ten chose
into the reception. Unless the higher 340 kc as the intermediate frequency for
audio notes are admitted to the speaker this reason. Perhaps it would not have
in volume comparable with the volume of been necessary to choose a frequency
the low notes the reproduction will lack quite so high had it not been for other
naturalness and it will not be pleasing considerations which entered into
the
to the ear of the discriminating listener.
We proceed to one of these which
In what way does the intermediate fre- choice.
is of first importance.
quency affect the selectivity of the reAnyone who has turned the dials on an
ceiver, and hence the quality?
ordinary
-Heterodyne knows that
The effective selectivity depends directly there is anSuper
abundance of squeals. These
on the ratio of the highest audible fre- are annoying at first but soon the operaquency to the intermediate carrier fre- tor comes to regard them as the inevitable
quency. Suppose that the highest audible and considers them as symptoms of
proper
frequency be taken as 10,000 cycles.
operation. Indeed at certain times of the
If the intermediate frequency is 25,000 day when the
squeals
are
absent
he
thinks
cycles the ratio of the highest audible that all is not well with the receiver.
He
frequency to the carrier is four -tenths. forgets that half of the stations
are
The corresponding selectivity let us say the air when these squeals are absent. off
is 500. Now if we raise the intermediate
These squeals are indicative of proper

the radio frequency tuner will effectively

The efficiency of the Tyrman Ten has
been achieved by peaking all the inter-

mediate transformers at exactly the same
frequency and by matching the coils with
the

tubes.

It

has

also

been

greatly

increased by the radio frequency amplifier ahead of the modulator. The tuner
that goes with this tube has a great deal
to do with the elimination of the squeals

that part of the tuning range where
the set behaves in "two spot" fashion.
in

The interference does not get by the two
tuners. If it cannot get to the mixer tube
it cannot give rise to any squeals.
The Camfield Condensers
In discussing the efficiency of the Tyr man Ten, due credit must be given to the

Camfield variable condensers.
have a positive contact yet turnThese
with

gentle smoothness that greatly facilitates
tuning. The condensers have an extremely
low high frequency resistance and are
sturdy in construction. The security and
ruggedness of the mechanical construc-

tion are such that the condensers

will

last as long as any piece of apparatus in
the receiver.

[The constructional article was published

last week.]
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TheVictoreen Power Sup,
By J. E. Anderson
Contributing Editor
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TOP VIEW OF THE VICTOR EEN POWER SUPPLY AND AUDIO AMPLIFIER.
[The Victoreen Power Supply was in- the use of the 210 tube at its best operating Radio Frequency Fountain of the Unified
troduced by Radio World in the Oct. 15 point. The results from this power supply, Diamond, the radio frequency portion of the
issue and further data were published in the using Tobe filter condensers and output con- Universal, of the Aristocrat or of any of
Oct. 22 issue. This power supply consists
of a B eliminator of exceptionally fine de-

sign, using a power transformer, chokes, output filter and a resistance network designed
by John A. Victoreen.' The full -wave meth-

od of rectification

is

used, with two 281

tubes or two 216-B tubes. In the power sup-

ply itself one socket is intended for the outThe
put tube, which should be a 210.
maximum plate voltage, 475 volts, enables

F you have a receiver of ancient vintage
/ and think that it is giving you quality
reproduction, do not make the mistake of

listening to a receiver equipped with a

first-class power supply and power amplifier, like the Victoreen, because if you do
you will lose all faith in your old set, and

that would be terrible.
If you have heard a good receiver and
have come to the conclusion that your old
one is not doing justice to the wonderful
broadcast programs, do not make the mistake of listening to the tempter who
yodels "just as good" in your ears in
trying to sell you something which is

denser, have been very remarkable, so that
experts well able to judge of its performance pronounced them exquisite. The following article, the final one of the series,
deals with the addition of a two -stage audio
amplifier to the power supply. Thus any
radio frequency amplifying and detecting
system may be used in conjunction with the
circuit network discussed this week. The
two -tube Browning -Drake, the

three -tube

good amplification and good reproduction.
John A. Victoreen has designed his power
supply and power amplifier in accordance
with his laboratory findings, which will
be as valuable five or ten years from now
as they are to -day.
The Victoreen power amplifier consists
of a Victoreen 112 audio transformer unit,
one 112 power tube, one 210 power tube,
and one Victoreen 115 output unit. These

units have been assembled and coordin-

ated for operation with high plate and
grid voltages and also for AC filament

the Super -Heterodynes, is well adapted to

audio amplification and B elimination by the
present system. The highest type of advanced engineering is embodied in the de-

sign of the parts and of the circuit network
and it is our pleasure unqualifiedly to recom-

mend the construction of the device Mr.
Anderson so ably describes

in

the three
one,

articles, particularly the following
which is unusually interesting.]

action between the two units and insures
a more pleasing appearance.
The performance capability of the unit
is such that the amplification is uniform

over the entire audible scale from fre-

quencies as low as 16 to as high as 5,000.
Even above the 5,000 frequency the amplification is satisfactory for another 5,000
cycles. The cores of the two transformers

have ample section so that there will be
no saturation of the cores and hence no

wave form distortion. The insulation between the two windings is high enough
to withstand voltages above 500 volts and
supply for the last tube.
the current carrying capacity of the primGood Results
aries is greater than will ever be required
below mediocrity. Hear for yourself of
even when high power tubes are used.
The
112
audio
transformer
unit
consists
various
amplifiers
and
power
what the
The first tube in the amplifier, being a
of two audio transformers in one case.
supply units are capable.
If you miss hearing the Victoreen The object of assembling the transformers ux112, is operated on the six volt storage
to
make
sure
that
they
battery
which supplies the filament curis
Power Supply Unit and Power Amplifier in one case
you have missed hearing an up-to-date are placed correctly with respect to each rent for the detector and radio frequency
combination designed by one who knows other and to afford compactness and tubes. An 112 Amperite is put in the negevery wrinkle in radio and who also simplicity. This assembly not only min- ative leg of the filament to limit the curknows that in the near future the public imizes the space required for the audio rent to the normal value of half an
Will be keen judges as to what constitutes amplifier, but eliminates detrimental inter - ampere.
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with Audio Channel
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LIST OF PARTS

6

For the Power Supply
One Victoreen 116 power transformer.
One Victoreen 216 choke unit.
One Victoreen 316 resistance unit.

rim/.

Po

Two Tobe 2 mfd. 1000 volt DC con-

iP

V4.-. GO t e'er,

/52 0,101(L

densers, No. 602.

Three Tobe 4 mfd. 1000 volt DC con-

)
0 51

densers, No. 634.
Two Eby sockets.
One baseboard 9x16 inches.

One binding post strip with eight Eby
posts (speaker +, speaker -, B + Amp.,
Det., A - and A
One 354x7" hard rubber strip.

CAW

B-, B

For the Power Amplifier
One UX 210 power tube.
Two Eby sockets.
One Victoreen 115 output unit.
One Tobe 2 mfd. condenser, No. 302.

:f---1111111111111---

@

0

05 210-0.

0

Twelve feet of Acme Celatsite wire.
Two No. 763 Eveready batteries.
One 112 Victoreen Audio Unit.
One hard rubber strip 31ix83¢.
One 112 Amperite.

O

0
0
CI% 2/6-8'

The last tube derives its filament current from a 7.5 volt winding on the Victoreen 116 power transformer. This wind-

ing is tapped at the middle point for the
grid and plate returns.
Ample Capacity

The output of the 210 power tube

is

delivered to the loudspeaker through a
2 mfd. or higher capacity condenser, connected in the lead from the plate. Across

the speaker and the condenser is a Victoreen

115

choke unit.

This unit has

ample core and current carrying capacity
to handle the direct plate current without
saturation and without heating. It also
has a high inductance so that the lower
audio frequencies are forced through the
loudspeaker as well as the higher.

positive of the C Battery and to the mid tap on the heating transformer. This
point has also been connected to the negative side of the power supply unit. Thus
the entire 45 volts of the battery is
impressed on both of the grids. This connection differs from ordinary connections
in minor details only, and is made possible
by the use of the grid battery. This con-

nection does not prevent the use of a
portion of the 45 volt C battery as grid
bias for other tubes in the receiver, for

example, the radio frequency
tubes.

amplifier

If a lower grid bias is needed for the
112 tube because of the use of a lower
plate voltage, this bias also can be obThe voltage applied to both the first tained from the 45 volt dry battery by
and the second tubes is the full output connecting the grid return lead of the 112
voltage of the Victoreen power supply. tube to the proper tap on the grid batThis is about 475 volts. While this volt- tery. In selecting the grid battery it is
age is much higher than recommended well to keep this possibility in mind and

for the 112 tube it car. be employed provided that suitable grid bias is also used.
When this voltage is used the undistorted
output of the 112 becomes comparable in
magnitude with the output of the 210 tube.
If it is not desired to use the high voltage
on the 112 tube the plate return from
that tube can be connected to one of the
lower voltage taps on the Victoreen 316
resistance unit. When this is done the
grid bias on the 112 tube must be adjusted
to the new plate voltage.
Biases Alike
Since the amplification factors of the
210 and the 112 tubes are about the same,
the same plate voltage also requires the
same grid bias. The bias needed is about
45 volts for the 475 plate voltage. This
voltage is obtained from two small 22.5
volt dry cell batteries connected in series

get one which is well provided with taps.
Mounting Advice

The layout of the Victoreen Power

Amplifier

and

Power

Supply Unit

is

shown in the photograph. In the left
rear is the Victoreen power transformer
and just below it are the two sockets for
the two 216-B rectifier tubes. In the middle

of the back row are the Tobe cona part of the

densers which constitute

gions of the scale. A dry cell C battery
is a simple way of avoiding part of the
common resistance.

Note that the minus A terminal on the
first amplifier has been connected to the

densers are the two choke coils (the Victoreen 216 choke unit). A close inspection of this unit will reveal that the

Victoreen 316 resistance unit is mounted
over this choke unit. At the right of the

choke unit arc the two sockets of the
power tubes and next to the soc,ets is

the Victoreen 112 transformer unit. The
assembly of the power amplifier is very
compact and all leads are short and direct.
The

Victoreen

115

output

choke

is

mounted in the upper right corner and
the stopping condenser in series with the
speaker is mounted between that and the
Victoreen audio transformer unit.
The binding post strip is at the extreme
right

of the

assembly.

It contains ter-

minals for plus A and minus A, minus B,
detector plus B, power plus B, two for the
loud speaker and one for the input. The
plate of the detector should be connected
to this terminal.
Tile Victoreen power supply and power
amplifier unit is mounted on a )/4 inch
aluminum plate I8.A by IPA inches. This
not only serves as a support for the unit
but it also serves as a shield and as a heat
dissipator. There is always a little heat
generated in a power supply unit and
aluminum is one of the best conductors
of heat.
(See Oct. 15 and 22 issues.)

WEAF Now Sending
from Bellmore Plant
The 50 kw transmitter at Bellmore, L.
which tested under the call letters 2 XZ,

has replaced WEAF's 5000 -watt transmitter

and then to the mid -tap lead to the 7.5
volt heating transformer. A grid battery

is used to obtain the grid bias rather than
a resistor because it does not have the
same detrimental effects on the quality.
Any resistance or other impedance in the
common lead either produces amplification peaks at some frequencies or it depresses the amplification in certain re-

filtering system. Just in front of the con-

(Hayden)

In a battery cable there is considerable

capacity between the various conductors.

This capacity minimizes the pick-up to
which the cable is subject. The pick-up
can be still further decreased by grounding one of the conductors in the cable.
This

facilitates

the

by-passing

effect

and helps to stabilize the circuit.

at 463 West Street, New York City. The
new management began October 10.
The transmitter received its first public
test from WEAF's studio on Sunday morning, August 28, being heard continuously
for twelve hours. Previous tests, transmitting portions of WEAF's evening programs
from its studio or regular remote control
points, were made early in September.
Graham McNamee's description of the

Tunney-Dempsey fight on Thursday evening, September 22, was broadcast through
the new transmitter.

RADIO WORLD

8

The

October 29, 1927

Completion of the

Wnner

By Lewis Winner
Technical Editor; Associate, Institute of Radio Engineers

therefore, important that the following
data are fol.owed. If the transformers are
so placed that the words, "1st stage," and

"2nd stage," are to the right, the P and
G posts will be at the rear, or towards
the baseboard, the B and P posts being
near the cans. If the transformers are

F

so placed that the words, "1st stage," and
"2nd stage," appear to the,_left, then the

ro FILANIFJIT

set
R,

P and G posts will be towards the can,
while the B and F posts will appear
towards the rear of the baseboard. The

R3

P post is on the same side as the B post,
while the G post is on the same side as
the F post. For easier wiring, it is best

to place the AFT, so that the F and B

posts are towards the can.

The unconnected post of the RF choke
is brought to the P post of the first audio
frequency transformer as well as the unconnected' terminal of the bridged condensers, C4C5. The B post of this transformer is then connected to the rod on
the plus plug marked, "B plus 2." This
is the same terminal to which the .5 mfd.

TO C -3

fixed condenser was connected.

TO A -C.

FIRST Q F

DETEcToiz.
FIG. 7

The

exact wiring of the first radio frequency amplifier and the detector circuit is
clearly shown in the above picture diagram.

[Part I of this article appeared in

Oct. 1 issue.

the

Part II was published in the

Oct. 8 issue. Part III appeared in the Oct.
15 issue. Part IV was published last week,

Oct. 22 issue.
lows.]

Part V the conclusion fol-

HE remaining connections in the RF
The first lug
from the rear on the strip of the RF coil
is connected to the antenna post on the
strip, via a lead run through the lower
left (rear) of the RF can. A lead from
the terminal right in front of it, or second
from the rear on the strip, is run through
a hole close to the one carrying the antenna connection, to the ground post on
the strip.
One Terminal Unconnected
The same lead is connected to the
minus A lead on the rheostat Rl. The
next terminal is left unconnected. The
last one is connected to the rotary plate
post of the condenser Cl, in this can, and
also to a flexible lead, which should be
labelled, "C minus RF." This lead is
brought out through a large hole in the
upper left side of this can. There is one
more connection to make on this coil and
that is to the grid. The coil terminal

I can are then made.

will be found on a fibre strip, near the
bottom of the frame carrying the movable
rod.

The stationary plate post is also conto this terminal.
Through the
large hole, through which the C battery
connection as been brought, run a nut
and bolt with a washer. Scrape off some
insulation on the lead so that it makes
contact with this nut and bolt. Tighten
so that positive contact is made between
the metal can and the lead. This is exemplified in Fig. 8. It will be noted that
nected

the shield in this way becomes grounded

through the C battery.
Detector Connections
The remaining connections in the detector circuit are next attended to. A
lead is brought from the front contact on
the strip of the detector coil to the rotary

plate post of the variable condenser C2,
in this can, and also to the can through a
wood screw on the right holding the bottom of the can to the sides. A lead is
brought from another wood screw which
holds the bottom of the can to the
ground post. Two terminals still remain
unconnected, one being the tap on the
primary and the other on the secondary.
The tap on the primary is left unconnected, while the secondary connection,

which is near the bottom of the sliding
rod is brought to a terminal of the gird leak -condenser

R8C6

combination,

as

well as the stationary post of the variable
condenser in the can. The other side of
the condenser -leak combination is brought

to the G post on the socket, with the aid
of a stiff piece of bus bar.
The A minus is, of course, also connected to the shield, the lead being made
directly from the low side of the ballast
R3, in this can, which already has been
connected to the minus A.
Now from the minus F post on the detector socket, a lead is brought, through
a hole in the lower left hand side of the

front part of the detector can to a ter-

minal on the .5 mfd. fixed condenser C12.

The other terminal of this condenser is
connected to a rod on the plug, which
you should label, "B plus 2."
Through a hole in the left side of the
detector can bring a lead from det. plate
to the RF choke. This same terminal is
also connected to a terminal on one of
the bridged .00025 mfd. condensers. From

the common connecting point of these

condensers, e.g., the point where the con-

densers are held together with a screw
to the baseboard, a lead is brought to
the minus F post on the detector socket.
This lead is also brought through a hole
in the left side of the detector can.
Audio Wiring
We are now ready to wire the audio
side.

The

fixed

condensers

along-

side of the transformers will hide the
markings on the transformers. It is,

The G post on this first audio transformer is connected to the G post of the
first audio tube socket. The F post of
this transformer is connected to a terminal on a 1 mfd. fixed condenser C7,
and also to a terminal of the .1 megohm
grid leak R6. The other terminal of this
leak is connected to a flexible lead which
should be labelled "C minus first AF."
The other terminal of the
mfd. fixed
condenser is connected to the F minus
1

post on the first audio socket. Another
lead is brought from this point to a terminal on another I mid. fixed condenser
C8. The other terminal of the condenser
is connected to the B post on the second
audio transformer, which lead is also continued on to a rod on the plug. This

lead should be labelled "B plus 3." The
P post on this AFT is connected to the
plate post of the first audio tube socket.
The G post on the AFT is connected to
the G post of the second audio socket.
The F post of this AFT is connected
to terminal of a
mfd. fixed condenser
C9, and to a terminal of the resistor R7.
The other terminal of R7 is brought to
a rod on the plug, this being labelled "C
minus last AF." The other terminal of
C9 is connected to the F minus post of
1

the last audio socket. It is also connected
to a terminal on the
mfd. fixed con1

The other terminal of this
condenser is connected to a terminal of
the output choke coil OC, this lead also
being connected to the last rod on the
plug, which should be labelled "B plus
denser C10.

4."

The other terminal of the choke oil

is connected to the plate post of the last
audio socket and to a terminal of the 4
mfd. fixed condenser Cll.
The other
terminal of this condenser is connected

to a phone tip jack on the plug.

The

remaining phone tip jack on the plug is
connected to the minus A post on this
plug.

Wiring for AC Power Tube
Now, there are two posts on the strip,
which have not, as yet, been connected
anywhere. One post is connected to the

F minus post of the last audio socket,
while the other is connected to the F
plus post of the last audio socket. They
are for connection to an AC source, when

(Concluded on next page)
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Fixed Resistors Starred
Only during the past two years has

the fixed resistor assumed its present role
of importance in radio work. It is true
that fixed resistances had been used, but

they were of a type that limited their

value to circuits where small loads were
imposed. Carbon coated paper and the
dom-

resistor practically
inated the radio field.
The radio public first had its attention
called to the importance and value of
efficient resistors when the current supply
composition

unit and high voltage power amplifier

came into widespread popularity. The
average experimenter began a search far

and wide to find a resistor suitable for
this type of work, for he realized that

makeshift and inaccurate resistors would
not stand up in this service.
Development Work Dates Far Back
No one who has an intimate knowledge
of power amplifier equipment and power
supply units will question the statement

that the resistor, in the last analysis, is
the determining factor in the perform.
ance of units of this type. The resistor is
called upon to absorb voltage surges
when tubes are shifted in the receiver
while the current to the supply unit is
Fluctuations in the incoming line

still on.

voltage may place an added load on a

resistor, which it must carry.

Other fac-

tors unite to place on the resistor the

burden of keeping the power supply unit
working at normal, even though outside
factors may impose severe and abnormal
conditions on it.
That certain resistors have reached

their present high state of perfection is
no matter of chance or casual planning
and production. Although the public
has given serious attention to the applications and many uses of resistors in
radio work for but a few years, electrical
engineers have used and studied resistors

extensively even prior to 1890. Many
different types of winding were tried,

many kinds of binding material were used

the wound wire, hundreds of
varied methods were worked on to produce a resistor which would give constant, unfailing service without change
in resistance value.
Years before fixed resistors were used
to coat

for radio work, the electrical industry set-

tled the question and adopted a wire -

wound type of resistor with the wire em-

beded in enamel as the resistor which

would not deteriorate or change in value
with long and constant use.
Early Development Work
A number of methods had been tried
prior to 1890 whereby a metallic conductor could be operated as a resistance at
high temperature, thus reducing its bulk
for a given dissipation. In many of these

experiments was the germ of what is
now one of the most popular and efficient

resistors-a wire protected by a vitreous
enamel, so that the wire could be used
without exposure to air, which would
cause it to oxidize.
Among these early experimenters was
Albert T. Herrick, who tried among other

materials plaster of paris and portland
cement as the insulator binder. He found,

however, that the dissipation was reduced. The silicate and sulphates from

these substances also combined with the

wire at high temperatures, and eventually destroyed the resistance element.
Embedded Type the Solution
Many substances were tried as electrical insulating and binding material to
prevent the chemical action of the air on
the resistive material. The difficulty lay
in eliminating the spaces of dead air between wire and binder. Practically all
substances seemed to enter into combination with the wire, as Herrick found. In

addidtion to this, most of the materials
were brittle and moisture -absorbing.
They were also apt to cause ruptures in

the resistance wire, due to differences in
the expansion coefficients between the
binding material and the wire. The prob-

lem before research men working was

to find an insulator -binder which would
protect the resistance wire, yet make intimate bond with it, thereby eliminating
dead air space between wire and binder.

At the same time, the binder must not
destroy or affect the resistance wire.

Further, it must be impervious to moisture and all other atmospheric actions.

It remained for H. Ward Leonard to

perfect, thirty-five years ago, an embedded type resistor which others had sought
in vain, and which was free from the disadvantages considered inherent in earlier
type resistances. Since that time, the
fixed resistor has found dozens of new
and valuable uses, including its many
applications to radio work.

Directions for Operating the Winner
(Concluded from page 8)

a 210 tube is used in the last stage of
audio. The AC winding is connected
across these posts, the grid return being
made to the minus post of a C battery.
The center tap on the AC winding is
brought to the plus post of the C battery.
By taking out the ballast resistor R5 in
the last filament stage, the battery circuit

for this tube is broken, thus there is no
connection between the battery and the
AC side.

Use Flexible Wire
Flexible wiring should be used through-

out this set, except in one case and that
is where the grid leak and condenser
is connected to the grid post on the de-

tector socket. Where soldering is necessary, be sire that the lead is held in place
by solder, not paste or rosin. All plate
and grid wires should be kept away from
each other and run at right angles. The
A lines can run parallel though. After

three C batteries connected up in series
for the C biases. Each bias should come
from a separate source.
Operating the Set
The battery terminal connections are
made to the leads of the cable connector,
care being taken as to get the voltages
according to the labels on the plug. The
plug is then attached and the tubes inserted. Be sure that the A and B leads
are running to their proper places, this
being made certain with a small C battery and phones.
Before turning on the switch, the dials
should read zero. Also the left hand
rheostat should be placed one-half the
way up, while the right hand knob should
be placed in the same position. Now turn

on the switch. Turn the control knobs
slowly to the right, the left one a degree
ahead of the right one. Signals should
come rolling in with full volume. The
volume is controlled with the right hand
knob at this point. Until you reach 50
on the dials, the position of the left hand
knob remains the same. When tuning in
below this point, turn this knob so that
it is one quarter of the way up.
Special Antenna Allowance
If you have an average -sized antenna,
say about 75 feet, then connections to the
primary of the coil stand.

connected terminal of the first coil, severing the other antenna connection.

the receiver is wired and -a careful mechanical as well as electrical inspection
has been made, the batteries should be
connected. The first RF tube should receive 90 volts, it being possible to use
this voltage due to the resistance in the
plate lead of this tube, which drops the

To the plate of the detector
tube, apply 45 volts. To the plate of the
voltage.

first audio tube apply

135

DETECT012
5111ELD

volts, while

the last tube, it being a 112, using dry B
batteries, gets 157% volts. The C bias

for the RF tube is from 1/2 to 3. The
first audio C bias is 9, while the C bias

for the last tube is 10%. The C battery
for the RF tube is placed in front of the
rheostat R1, while the C battery for the
first audio tube is placed near the strip

carrying the antenna and ground connections. The C battery for the last
audio tube is placed outside.

Don't use

However,

should you have a longer antenna, the
antenna should be connected to the un-

10111111101

11111111111111

FIG. 8

How the ground connection is made to the shields.
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An Electric Push -1
Transformers Are Adapted to this Use By Equally
Divided Resistance Across Secondaries-Two 71 tubes
in Output for Fine Quality Under Heavy Volume
By J. E. Anderson
Contributing Editor

MOST of the present development in
receivers is concentrated in the audio
end of the circuit. Amplifiers are being
designed which can handle great power
without overloading, which will amplify
the low notes as well as the middle, the

327

AF2

37,

high as well as, but no better than, the
low.

Amplifiers are being designed to

work on alternating current exclusively
without any hum and without any service
troubles. Amplifiers are being designed
which will operate the best cone and exponential horn speakers in a manner
which makes the reproduced music superior, in some respects, to the original.

The hew AC tubes play an important

role in the iiew deveiopment as do power

tubes of the 71 and 10 types.
One of the new AC tubes that is par-

ticularly attractive to the designers is
the 27 type. This has a cathode or electron emitting member which is entirely

separate from the filament and which is
heated by radiation from the heated filament. The filament of this tube can be
heated with alternating current without
danger of hum. The only way that hum
can be introduced in the signal in this tube

is the cooling of the filament, and hence
of the cathode while the alternating current is zero or below the effective value.
alternating current of 60 cycles
reaches its maximum heating effect 120
Since

times a second, there is little chance of
the cathode cooling appreciably in between maxima. This chance is greatly
reduced by the fact that all the elements
of the tube

are in

a vacuum so that

there can be no loss of heat by convection.
Excellent Amplifier

As the heater type of tube as exempli-

fied in the 27 model is an excellent amplifier as well as a detector it is particularl'
suitable as the first audio tube in a power
amplifier. It is large enough to handle
voltages which will overload two 71 type

tubes in push-pull relation without itself
becoming overloaded. And it steps up the

voltage impressed on it so that it will never
be necessary to overload the detector feeding it. This is the ideal condition of adjustment in an audio amplifier. The last

stage is the weakest link, as far as overloading is concerned, yet that stage is so
powerful as to handle more volume than
will ever be required of it.
In the accompanying drawing is shown
an amplifier which is capable of unequalled quality in tremendous volume,
and

which contains

no batteries. The

plate voltage is obtained from a B battery
eliminator, the filament current is obtained

from two windings on a heating trans-

former, and the grid bias is obtained from
voltage drops in resistances
placed M the supply circuit.

suitably

AF1 is a high grade transformer cap-

able of even amplification over the audible

scale when connected to an ordinary detector tube, or to some signal source of
lower impedance.

There are a number

of types now available to the radio fan.

Across the secondary of the trans-

former is a 500,000 ohm potentiometer Fl
for controlling the volume, in case ade-

8

/44
FIG. 1.

The circuit diagram of a two stage, push-pull power amplifier using one -27 tube
and two -71 type tubes. No batteries are used in the circuit.
quate means have not been provided in the tap should be taken off at the center.
the radio frequency amplifier. The po- Now it may be that a one megohm potententiometer P1 is especially convenient for tiometer cannot be obtained. Neither cats
controlling the volume when the circuit two equal fixed resistors be obtained
without a great deal of search.
is used to amplify phonograph pick-up.
The Heater Tube
Compensate for Differences
Now we come to the heater type tube,
This is one way of getting around the
the five -element tube. The filament of difficulty. Use two .25 megohm resistors
this tube is connected across the 2.5 volt on either side of a IA megohm potentiowinding on a step-down transformer. The meter. Differences in the two 'A megohm
leads from the transformer should be resistors can be compensated for by the
made of wire heavy enough to carry at IA megohm potentiometer in the middle.
least 2 amperes and they should be care- Differences in the tubes used and the outfully twisted all the way. It would be put impedances can also be compensated
desirable in addition to use a grounded for with this potentiometer.
shield around the leads.
The loud speaker is connected from
Two condensers Cl and C2 are con- plate to plate of the two push-pull tubes.
nected across the grid return and the cat- An inductance coil or audio frequency
hode and across the plate and the cathode. choke, tapped in the middle is used to
They serve to by-pass ripple currents supply the plate voltage to the two tubes.
across the grid bias resistor and the plate The inductance of this coil should be over
supply. The larger these condensers are
100 henrys, and it should be wound with
the better. They should not be smaller wire which will cause a negligible voltage
than 2 mfd. each.
drop when 20 milliamperes flow through
While there is more to be said about it. Such chokes can be obtained. Howthe first stage let us defer the discussion ever, if difficulty should be experienced
until we have considered the last stage.
in finding such inductances two separate
Between the first tube and the last stage and equal chokes can be used.
is another high grade transformer, AF2.
The filament current for the two pushThis may be a push-pull input transformer pull tubes is derived front a five -volt secbut it is not shown as such in the draw
ondary on the heating transformer.
ing. An ordinary coupling transformer winding should be able to carry one This
amis indicated and the secondary voltage is pere or more. As in the case of the -27
divided equally between the two push-pull tube the leads from the transformer to the
power tube by means of a potentiometer filaments should be made of twisted wire
P2. The total resistance of this potenti- and preferably shielded.
ometer should be about one megohm and
The grid bias for the two push-pull tubes
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)-till Audio Channel
LIST OF PARTS
AFI, AF2-Two transformers.
PI-One megohm potentiometer.
P2-One 3.6 megohm potentiometer and
two .25 megohm fixed resistors.
P3-One 1,000 ohm potentiometer or a
potentiometer of 2,000 ohms with two
sliders.

Cl, C2-Two 2 mfd. by-pass condensers,
or larger.

L-One high inductance output choke
center tapped, or two output chokes of

equal value.

RI, R2-One tapoed resistor of 10,030

ohms with tap at 6540 ohms.

One heating transformer with one 2.5

volt winding, and one 5 volt center tapped
winding.

One -,-27 type socket.
Two UX sockets.
Seven binding posts.
Heavy twisted wire for filament circuits.

is derived from the voltage drop in the

resistance of potentiometer P3 connected
in the plate return to the two tubes, that
is. to the midpoint of the five volt winding. The value of this resistance should be
1.000 ohms to give the proper bias to the

71 type tubes when the plate voltage is
180 volts.

The grid bias for the 27 tube is also derived from the same resistor. The slider
of the potentiometer PI is connected to
the most negative point in the eliminator.
The cathode of the 27 tube is connected to
a suitable point on potentiometer P3. Any
desired bias between zero and 40 volts
can he obtained by adjusting the slider
on P3. Since the plate voltage on the
first tube is 135. a bias of 9 volts is desired on the grid of the tube. The current
flowing through P3 is 40 milliamperes

Hence the resistance between B minus
and the slider on P3 should be 225 ohms
to give the 9 volt bias.
If there is any unbalance in the pushpull stage there will be a signal voltage
across this 225 ohm portion of P3, and
this

will be added to the input on the

first tube. This will react unfavorably on
the operation of the circuit and may lead
to distortion. This can be remedied to a

certain extent by increasing the size of

But a better way of
condenser Cl.
minimizing the possible trouble is to balance the push-pull stage.
The tap on the 5 volt winding should be
strictly in the middle. Similarly the tap
on coil L should be in the middle. The
two 71 type tubes should be as nearly
alive as possible. But in any practical case
the chances are that there will be some

unbalance. This can be removed by adjust-

ing the slider on P2.
One way of testing whether the last tube
is balanced well is to connect an amplifier
tube so that its grid circuit is across Cl

with the grid to B minus and the fila-

ment to the cathode. This test tube should
be supplied with filament and plate voltages front an independent source, such as
small batteries. It can well be a 99 type
tube. A telephone headset is connected
in the plate circuit of the small test tube.

Now when there

is

no signal on the

amplifier but with all the power turned on,
any unbalance will reveal a slight hum
which is composed mainly of 60 and 120
cycle frequencies. The probability is

that this is so small that it will be barely
audible in the headset, and if it is, it will
not be loud enough to make itself heard
in the loud speaker.
Technical Analysis
Now suppose a signal of normal intensity

is impressed on the grid of the first tube.
Any unbalance in the push-pull circuit
will now show up in the form of a rather
strong signal tone in the headset. This
tone can he increased by moving the slider
of P2 away from the electrical center.

At one point the intensity will be zero or
a very low minimum. If this balance point
is not found on the potentiometer resist-

ance, the two -71 tubes are hopelessly
The resistance element of P3 must stand
at least 100 milliamperes in continuous
service.

The bias for the first tube could be obtained in another way. For example, the
cathode could be connected to a suitable
point on resistor RI with the grid return
left where it is. There would be no difference in the results, but the method
shown is somewhat simpler because a
suitable potentiometer can be obtained for
P3.

The voltage across the eliminator
which supplies the plate power should be
220 volts. This voltage is divided in the
radio 40 to 180 between the grid and the
plate circuits of the power tubes.

The effective voltage on the plate of
the -27 tube is 135 volts with 9 volts on
the grid. Hence the plate return from
the -27 tube should go to a point on the
output potentiomeer RIR2 which is 144
volts above the negative terminal. Since

the total voltage is 220 the ratio of RI
to R2 must be 144 to 220-144, or 144 to
76. Or RI must be 144 over 220 of the

sum of the two resistors, that is, .654 of
the total.
The total value of the sum of RI and
R2 would depend on the output voltage
of the eliminator and on other loads.
But suppose that the voltage is 220 and
the resistance is 10,000 ohms. The total
current through RI and R2, neglecting
the plate current in the first tube, would
be 22 milliamperes. This is so large that
the plate current in the first tube may be
neglected in con parison. Then RI should
be 6,540 ohms' and R2 should be 3,460
ohms.

It is probable that a commercial voltage divider having this ratio cannot be

obtained. But it is not necessary to cling
to the exact values given above. Instead

of using a tapped 10,000 ohm resistor, one
of 10,000 ohms and another of 5,300 ohms
can be used. These bear the correct relation to each other.
The voltage output of an eliminator depends on the current that is drawn from

it as well as on the type of rectifier and
input voltage. If the voltage across the
output is more than 220 when about 50
milliamperes flow it

is

usually possible

to bring it down to the correct value by
putting a variable resistance across the
line, in parallel with RI and R2 and adjusting it until the total current drawn
from the eliminator is such that the voltage is that specified.
Numerous advantages of an amplifier
like this can be pointed out. The first is
that batteries

Hence there

are entirely

is

eliminated.

no battery troubles to

worry about. There wilt be no corroded

contacts, no interruption of service due
to run down batteries. The net advantage is unequalled quality.

AN EXCELLENT view of the 1928 Victoreen Universal.
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The circuit diagram requested by Emanuel Seaman.
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NORMAN SWEETSER, one of the popular announcers of WJZ. His voice is

Oi

Loop

also heard through many other stations
that tie in with the chain of the National

C/
3

Broadcasting Company.

37'90

TRAIN CONTROL BY RADIO
Washington.

Adoption of radio for the control of

railroad trains was predicted in a recent
speech by the Chairman of the Federal
Radio Commission, Admiral W. H. G.
Bullard, delivered before the Telegraph
and Telephone Section of the American
Railway

Association.

Admiral

Bullard

said that the use of radio in the operation of trains is a feasible proposition

and should be developed. He pointed out
that the idea was first broached about 12

years ago, and that the now perfected

invention makes it possible to utilize the
device as a considerable saving.

C-/FIG. 573

I AM BUILDING an electrolytic con-

denser but have been unable to find the in-

Can you tell me where to buy
ammonium phosphate, aluminum and disgredients.

tilled water? I live in the country and cannot buy the parts locally.
Maurice Frankland, St. Anthony, Idaho.
Get distilled water from a battery service
station or a drug store. You can get alum -
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inum from almost any hardware store, not
pure but serviceable. If your nearest drug
store has not the ammonium phosphate write

to a mail order house, or see what your
high school chemistry teacher can do.
*

*

*

I HAVE a five -tube receiver of the

tuned radio frequency variety. Recently

I changed it from an antenna operated
set to a loop operated. Although the signals are fairly loud, I would like to get

them a bit louder. A friend informed me
that this could be made possible by regenerating the first tube. Could you show
how to do this in a schematic diagram?Willis Kennedy, Los Angeles, Calif.
Fig. 572 shows this diagram. C4 is the
device which makes the tube oscillatory,
it having a capacity of 50 mmfd. The
loop is tapped in the center.
*

*

*

PLEASE GIVE me the circuit diagram
of a four -tube receiver, wherein the first
tube is reflexed.

I want to use trans-

former coupled audio amplification.
(2)-I have tuned radio frequency
transformers, with secondaries wound to

match the variable condensers. Could
they be used?
(3)-I have a 112 Amperite and two 10
ohm rheostats. Please show how they
can be used in this circuit.

Emanuel Sellman, Los Angeles, Calif.
(1)-Fig. 572 shows the circuit diagram
of such a receiver.
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1-10W TO obtain a C bias.
(2)-Yes. Be sure that when you place

the coils they are not parallel to each
other, the right angle or neutrodyne systems being used. Shields should be used
if they are placed parallel.

(3)-R2 and R3 are the 10 ohm rheo-

stats, while R4 is the Amperite.
*

*

*

PLEASE PRINT the list of parts of

the audio frequency basin for the Unified
Diamond, giving the Organic Kit, Inorganic Kit and accessories. I am quite
interested in this receiver.
Charles Merlen, San Francisco, Calif.
Below is the list of parts as you requested with the Organic Kit, Inorganic
Kit and accessories.

LIST OF PARTS
for the Audio Frequency Basin
Organic Kit
Three Lynch .1 meg. metallized re-

(International Newsreel)

CAPTAIN J. C. PLUGGE, ex -air force officer and noted radio experimenter, with
the special receiving and transmitting apparatus, which enabled him to maintain
constant communication with another car fitted up in the same manner, some 500

miles distant, while he was travelling across the center and south of Europe to
Algiers, Africa.

Permanent Capacities

Key to Gang Tunin

sistors.

Two Lynch 2 meg. metallized resistors.

One Lynch

.002

meg. (2,000

metallized resistor.
Three Lynch double mountings.

ohms)

One Lynch single mounting.
Three Frost sockets, No. 530.
Three Aerovox .01 mfd. Moulded con-

densers, No. 1450.
One Aerovox .5 mfd. bypass condenser,
No. 250.

One 4A Amperite with mounting.

Two Eby binding posts (speaker +

speaker -).

Inorganic Kit
One 8%x5%x3/16 inch Bakelite base.

Five feet for base.
Six lengths of Acme Celatsite.
Accessories

Two CeCo type G tubes for sockets 4

and 5; one CeCoF type for socket 6.
One Lata Balsa Wood Reproducer.
One Pacent Phonovox.

WBBM Takes Up
Gospel Broadcast
Chicago.

For the past several years, religious

services and Sunday entertainment have
been presented from 10 A.M. to midnight
by station WJBT from the Chicago GosTabernacle, tinder the direction of
Paul Rader. The frequency allocation

pel

last spring prevented these services from
being continued on full scale. However,
so many thousands of letters were re-

ceived by Mr. Rader that WBBM, the
station with which WJBT shares time,
has allowed WJBT full use of the time
on Sunday.

Thus the religious broadcasts are again
on the air to the delight of many.

The success of tandem tuning-the

tivity.

denser, and capacity of a condenser varying inversely with the distance between
plates. The amount of capacity difference
caused by this variation in spacing varies
with the inverse squares of the distance.
Thus a slight variation in distance between two plates separated, say one inch,

coils,

same variation between plates separated

simultaneous tuning of two or more frequency circuits-depends upon the careful matching of individual circuits. Efficient single control receivers depend upon

tandem tuning for selectivity and sensiThe burden of matching rests with the
tuning condensers and wiring the
receiver. The matching of the wiring depends upon the skill of the designer. It
is an easy matter to make matched coils.
Any two coils having the same mechanical dimensions-the same number of turns
of wire distributed in the same manner -are electrically the same. It is a simple
matter in factory production.
The condensers, however, present an
entirely different problem. It is not difficult to make two, three or four condensers, as the case may be, having capacities that vary, one from the other, in
only negligible degrees.

It is quite as

simple as the making of matched coils.

unfortunately, it is an extremely. .difficult
task to make even two variable condensers
that will hold this equal calibration on all
capacities.

While it is simple enough to match two

condensers exactly at say 200 micromicrofarads, it is no guarantee that they

will be matched at say 250 micro -micro farads. This discrepancy has been inevitable in the past and has been responsible
for the majority of failures in single control receivers.
Inconsistent equalization may be the
effect of several causes. It is impossible

to adjust condenser plates so that they
are perfectly parallel. Therefore, at different degrees of rotation the difference
between certain stator and rotor plates

will vary. This variation will necessarily
cause changes in the capacity of the con-

will have four times the effect of the
two inches.

Quite obviously, variations of this nature can be greatly reduced by increasing
the spacing between plates. In appreciation of this fact, Amsco Products, of New
York, specialists in tandum tuning appar-

atus, have brought out a line of extra
space condensers, having a spacing between

rotor and stator

plates

of

32

thousandths of an inch, ten ,thousandths
greater than standard types.
Mounting Important
These condensers, known as the Duo space, are made in single, double and
triple units. The larger spacing, in addition to contributing an accuracy essential to single dial arrangements, recommends their use in power oscillators and
five watt transmitters.
Condensers built up in three or more
gangs are often thrown out of alignment
by different forms of mounting which
place varying stresses on the frame. Condensers that match perfectly in the laboratory will often be found considerably
out, and to different degrees depending
on whether they are mounted with two
or three screws, or base mounted. The
possibility of discrepancies arising from
this cause is also eliminated in the Duo space Precision three gang condensers by
casting the frame in aluminum.
A factor of safety characterizing the
casting eliminated the possibility of warp.
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The circuit diagram requested by Emanuel Sellman,
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NORMAN SWEETSER, one of the pop-

Loop

ular announcers of WJZ. His voice is
also heard through many other stations
that tie in with the chain of the National
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TRAIN CONTROL BY RADIO
Washington.

7L

Adoption of radio for the control of

railroad trains was predicted in a recent
speech by the Chairman of the Federal
Radio Commission, Admiral W. H. G.
Bullard, delivered before the Telegraph
and Telephone Section of the American
Railway Association.

Admiral

Bullard

said that the use of radio in the opera-

tion of trains is a feasible proposition
and should be developed. He pointed out
that the idea was first broached about 12

years ago, and that the now perfected

invention makes it possible to utilize the
device as a considerable saving.

FIG. 573

I AM BUILDING an electrolytic con-

denser but have been unable to find the in-

Can you tell me where to buy
ammonium phosphate, aluminum and disgredients.

tilled water? I live in the country and cannot buy the parts locally.
Maurice Frankland, St. Anthony, Idaho.
Get distilled water from a battery service
station or a drug store. You can get alum -
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inum from almost any hardware store, not
pure but serviceable. If your nearest drug

store has not the ammonium phosphate write

to a mail order house, or see what your
high school chemistry teacher can do.
*

*

*

I HAVE a five -tube receiver of the

tuned radio frequency variety. Recently

I changed it from an antenna operated

set to a loop operated. Although the signals are fairly loud, I would like to get
them a bit louder. A friend informed me
that this could be made possible by regenerating the first tube. Could you show
how to do this in a schematic diagram?Willis Kennedy, Los Angeles, Calif.
Fig. 572 shows this diagram. C4 is the
device which makes the tube oscillatory,
it having a capacity of 50 mmfd. The
loop is tapped in the center.
*

*

*

PLEASE GIVE me the circuit diagram
of a four -tube receiver, wherein the first
tube is reflexed. I want to use transformer coupled audio amplification.

(2)-I

have

tuned

radio

frequency

transformers, with secondaries wound to
match the variable condensers.. Could
they be used?
(3)-I have a 112 Amperite and two 10
ohm rheostats. Please show how they
can be used in this circuit.
Emanuel Sellman, Los Angeles, Calif.
(1)-Fig. 572 shows the circuit diagram
of such a receiver.
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HOW TO obtain a C bias.
(2)-Yes. Be sure that when you place

the coils they are not parallel to each
other, the right angle or neutrodyne systems being used. Shields should be used
if they are placed parallel.

(3)-R2 and R3 are the 10 ohm rheo-

stats, while R4 is the Amperite.
*

*

*

PLEASE PRINT the list of parts of

the audio frequency basin for the Unified
Diamond, giving the Organic Kit, InorI am quite
ganic Kit and accessories.
interested in this receiver.

Charles Merlen, San Francisco, Calif.
Below is the list of parts as you re-

quested with the Organic Kit, Inorganic
Kit and accessories.

LIST OF PARTS
for the Audio Frequency Basin
Organic Kit
Three Lynch .1 meg. metallized re-

(International Newsreel)

CAPTAIN J. C. PLUGGE, ex -air force officer and noted radio experimenter, with
the special receiving and transmitting apparatus, which enabled him to maintain
constant communication with another car fitted up in the same manner, some 500

miles distant, while he was travelling across the center and south of Europe to
Algiers, Africa.

Permanent Capacities

Key to Gang Tuning

sistors.

Two Lynch 2 meg. metallized resistors.

One Lynch

.002

meg. (2,000

metallized resistor.
Three Lynch double mountings.

ohms)

One Lynch single mounting.
Three Frost sockets, No. 530.
Three Aerovox .01 mfd. Moulded con-

densers, No. 1450.
One Aerovox .5 mfd. bypass condenser,
No. 250.

One 4A Amperite with mounting.

Two Eby binding posts (speaker +

speaker -).

Inorganic Kit
One 8%x5rAx3/16 inch Bakelite base.

Five feet for base.
Six lengths of Acme Celatsite.
Accessories

Two CeCo type C tubes for sockets 4
and 5; one CeCoF type for socket 6.
One Lata Balsa Wood Reproducer.
One Pacent Phonovox.

WBBM Takes Up
Gospel r adcast
Chicago.
For the past several years, religious

services and Sunday entertainment have
been presented from 10 A.M. to midnight
by station WJBT from the Chicago Gospel Tabernacle, under the direction of
Paul Rader. The frequency allocation
last spring prevented these services from
being continued on full scale. However,
so many thousands of letters were re-

ceived by Mr. Rader that WBBM, the
station with which WJBT shares time,
has allowed WJBT full use of the time
on Sunday.

Thus the religious broadcasts are again
on the air to the delight of many.

The success of tandem tuning-the
simultaneous tuning of two or more frequency circuits-depends upon the careful matching of individual circuits. Efficient single control receivers depend upon

tandem tuning for selectivity and sensitivity.

The burden of matching rests with the
coils, tuning condensers and wiring the
receiver. The matching of the wiring depends upon the skill of the designer. It
is an easy matter to make matched coils.
Any two coils having the same mechanical dimensions-the same number of turns
of wire distributed in the same manner -are electrically the same. It is a simple
matter in factory production.
The condensers, however, present an
entirely different problem. It is not difficult to make two, three or four con-

densers, as the case may be, having capacities that vary, one from the other, in
only negligible degrees.

It

is

quite as

simple as the making of matched coils.
unfortunately, it is an extremely. ,difficult
task to make even two variable condensers
that will hold this equal calibration on all
capacities.

While it is simple enough to match two

condensers exactly at say 200 micromicrof arads, it is no guarantee that they

will be matched at say 250 micro -micro farads. This discrepancy has been inevitable in the past and has been responsible
for the majority of failures in single control receivers.
Inconsistent equalization may be the
effect of several causes. It is impossible

to adjust condenser plates so that they
are perfectly parallel. Therefore, at different degrees of rotation the difference
between certain stator and rotor plates
will vary. This variation will necessarily

cause changes in the capacity of the con-

denser, and capacity of a condenser varying inversely with the distance between
plates. The amount of capacity difference
caused by this variation in spacing varies
with the inverse squares of the distance.
Thus a slight variation in distance between two plates separated, say one inch,

will have four times the effect of the
same variation between plates separated
two inches.

Quite obviously, variations of this nature can be greatly reduced by increasing
the spacing between plates. In appreciation of this fact, Amsco Products, of New
York, specialists in tandum tuning appar-

atus, have brought out a line of extra
space condensers, having a spacing between

rotor and stator

plates

of

32

thousandths of an inch, ten thousandths
greater than standard types.
Mounting Important
These condensers, known as the Duo space, are made in single, double and
triple units. The larger spacing, in addition to contributing an accuracy essential to single dial arrangements, recommends their use in power oscillators and
five watt transmitters.
Condensers built up in three or more
gangs are often thrown out of alignment
by different forms of mounting which
place varying stresses on the frame. Condensers that match perfectly in the laboratory will often be found considerably
out, and to different degrees depending
on whether they are mounted with two
or three screws, or base mounted. The
possibility of discrepancies arising from
this cause is also eliminated in the Duo space Precision three gang condensers by
casting the frame in aluminum.
A factor of safety characterizing the
casting eliminated the possibility of warp.
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The circuit diagram requested by Emanuel Seliman.
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NORMAN SWEETSER, one of the popular announcers of WJZ. His voice is

*1

also heard through many other stations
that tie in with the chain of the National

Loop

C/

Broadcasting Company.
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TRAIN CONTROL BY RADIO
Washington.

f7

Adoption of radio for the control of

railroad trains was predicted in a recent
speech by the Chairman of the Federal
Radio Commission, Admiral W. H. G.
Bullard, delivered before the Telegraph
and Telephone Section of the American
Railway Association.

Admiral

Bullard

said that the use of radio in the operation of trains is a feasible proposition

and should be developed. He pointed out
that the idea was first broached about 12

years ago, and that the now perfected
invention makes it possible to utilize the
device as a considerable saving.

/3
FIG. 573

I AM BUILDING an electrolytic con-

denser but have been unable to find the in-

Can you tell me where to buy
ammonium phosphate, aluminum and disgredients.

tilled water? I live in the country and cannot buy the parts locally.
Maurice Frankland, St. Anthony, Idaho.
Get distilled water from a battery service
station or a drug store. You can get alum -
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Mum from almost any hardware store, not
pure but serviceable. If your nearest drug

store has not the ammonium phosphate write

to a mail order house, or see what your

high school chemistry teacher can do.
*

*

*

I HAVE a five -tube receiver of the

tuned radio frequency variety. Recently
I changed it from an antenna operated
set to a loop operated. Although the sig-

nals are fairly loud, I would like to get
them a bit louder. A friend informed me
that this could be made possible by regenerating the first tube. Could you show
how to do this in a schematic diagram?-

Willis Kennedy, Los Angeles, Calif.
Fig. 572 shows this diagram. C4 is the
device which makes the tube oscillatory,

it having a capacity of 50 mmfd.
loop is tapped in the center.
*

*

The

*

PLEASE GIVE me the circuit diagram
of a four -tube receiver, wherein the first
tube is reflexed. I want to use transformer coupled audio amplification.

(2)-I

have

tuned

radio

frequency

transformers, with secondaries wound to
match the variable condensers.. Could
they be used?
(3)-I have a 112 Amperite and two 10
ohm rheostats. Please show how they
can be used in this circuit.
Emanuel Sellman, Los Angeles, Calif.
(1)-Fig. 572 shows the circuit diagram
of such a receiver.
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HOW TO obtain a C bias.
(2)-Yes. Be sure that when you place

the coils they are not parallel to each
other, the right angle or neutrodyne systems being used. Shields should be used
if they are placed parallel.

(3)-R2 and R3 are the 10 ohm rheo-

stats, while R4 is the Amperite.
*

*

*

PLEASE PRINT the list of parts of

the audio frequency basin for the Unified
Diamond, giving the Organic Kit, Inorganic Kit and accessories. I am quite
interested in this receiver.
Charles Merlen, San Francisco, Calif.
Below is the list of parts as you re-

quested with the Organic Kit, Inorganic

(International Newsreel)
CAPTAIN J. C. PLUGGE, ex -air force officer and noted radio experimenter, with
the special receiving and transmitting apparatus, which enabled him to maintain
constant communication with another car fitted up in the same manner, some 500

miles distant, while he was travelling across the center and south of Europe to
Algiers, Africa.

Kit and accessories.

LIST OF PARTS
for the Audio Frequency Basin
Organic Kit
Three Lynch .1 meg. metallized re-

Permanent Capacities

Key to Gang Tuning

sistors.

Two Lynch 2 meg. metallized resistors.

One Lynch

.002

meg.

(2,000

metallized resistor.
Three Lynch double mountings.

ohms)

One Lynch single mounting.
Three Frost sockets, No. 530.
Three Aerovox .01 mfd. Moulded con-

densers, No. 1450.
One Aerovox
mfd. bypass condenser,
No. 250.

One 4A Amperite with mounting.

Two Eby binding posts (speaker +

speaker -).

Inorganic Kit
One 8%x5%x3/16 inch Bakelite base.

Five feet for base.
Six lengths of Acme Celatsite.
Accessories

Two CeCo type G tubes for sockets 4

and 5; one CeCoF type for socket 6.
One Lata Balsa Wood Reproducer.
One Pacent Phonovox.

WBBM T -(es Up
G spet Broadcast
Chicago.

For the past several years, religious

services and Sunday entertainment have
been presented from 10 A.M. to midnight
by station WJBT from the Chicago Gospel Tabernacle, under the direction of
Paul Rader. The frequency allocation
last spring prevented these services from
being continued on full scale. However,
so many thousands of letters were re-

ceived by Mr. Rader that WBBM, the
station with which WJBT shares time,
has allowed WJBT full use of the time
on Sunday.

Thus the religious broadcasts are again
on the air to the delight of many.

The success of tandem tuning-the

simultaneous tuning of two or more frequency circuits-depends upon the careful matching of individual circuits. Efficient single control receivers depend upon

tandem tuning for selectivity and sensitivity.

The burden of matching rests with the
coils, tuning condensers and wiring the
receiver. The matching of the wiring depends upon the skill of the designer. It
is an easy matter to make matched coils.
Any two coils having the same mechanical dimensions-the same number of turns
of wire distributed in the same manner -are electrically the same. It is a simple
matter in factory production.
The condensers, however, present an
entirely different problem. It is not difficult to make two, three or four con-

densers, as the case may be, having capacities that vary, one from the other, in
only negligible degrees.

It

is

quite as

simple as the making of matched coils.

unfortunately, it is an extremely:difficult
task to make even two variable condensers
that will hold this equal calibration on all
Capacities.

While it is simple enough to match two

condensers exactly at say 200 micromicrofarads, it is no guarantee that they

will be matched at say 250 micro -micro farads. This discrepancy has been inevitable in the past and has been responsible
for the majority of failures in single control receivers.
Inconsistent equalization may be the
effect of several causes. It is impossible

to adjust condenser plates so that they
are perfectly parallel. Therefore, at different degrees of rotation the difference
between certain stator and rotor plates

will vary. This variation will necessarily
cause changes in the capacity of the con-

denser, and capacity of a condenser varying inversely with the distance between
plates. The amount of capacity difference
caused by this variation in spacing varies
with the inverse squares of the distance.
Thus a slight variation in distance between two plates separated, say one inch,

will have four times the effect of the
same variation between plates separated
two inches.

Quite obviously, variations of this nature can be greatly reduced by increasing
the spacing between plates. In appreciation of this fact, Amsco Products, of New
York, specialists in tandum tuning appar-

atus, have brought out a line of extra
space condensers, having a spacing between

rotor

and

stator plates of

32

thousandths of an inch, ten ,thousandths
greater than standard types.
Mounting Important
These condensers, known as the Duo space, are made in single, double and
triple units. The larger spacing, in addition to contributing an accuracy essential to single dial arrangements, recommends their use in power oscillators and
five watt transmitters.
Condensers built up in three or more
gangs are often thrown out of alignment
by different forms of mounting which
place varying stresses on the frame. Condensers that match perfectly in the laboratory will often be found considerably
out, and to different degrees depending
on whether they are mounted with two
or three screws, or base mounted. The
possibility of discrepancies arising from
this cause is also eliminated in the Duo space Precision three gang condensers by
casting the frame in aluminum.

A factor of safety characterizing the

casting eliminated the possibility of warp.
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LIST OF STATIONS

WEAF-N. Y. City

October 29, 1927
M Watts

Kc
610

491.5 50.000

WEAM-North Plainfield, N. J.
1250 239.9
WEAN -Providence. R. I
1130 265.3
The stations are listed alphabetically.
WEAO-Columbus,
0.
(WAIU)
1060 282.8
Those stdtions sharing time are in paren- WEAR -Cleveland, 0. (WTAM)
750 399.8
theses.
WEBC-Superior, Wise.
1240 241.8
Station
1210 247.8
Kc
M Watts WEBE-Cambridge, Ohio
WEBH-Chicago, it. (WllD)
WAAD-Cincinnati, 0
820 365.6
1120 267.7
2.5
WEBJ-New York, N. Y. (WJBI,
WAAF-Chicago, Ill. (WBBM,
WLTH, WBBR)
WJBT, WORD))
770 389.4
500
WAAM-Newark, N. J. (WGBS)
860 348.6
5W WE3Q--11arrisburg, Ill.
1340 233.7
WEBR-Buffalo, N. Y.
WAAT-Jersey City, N. J.
1240 241.8
Wisc.
WGBB and WEVD)
1220 245.8
1160 258.5
300 WEBW-Beloit,
WAAW-Omaha, Neb. (6 to 7 only) 860 348.6 500 WEDC-Chicago, Ill. (WGES)
1240 241.8
WEEI-Boston, Mass.
WABC-Richmond Hill, N. Y.
670 447.5
(WBOQ)
1390 215.7
920 325.9
2,500 WEHS-Evanston, Ill.
1260 238.0
WABF-Pringleboro, Pa.
1460 205.4
250 WEMC-Berrien Springs. Mich.
WENR Chicago, Ill. (WBCN)
1040 283.3
WABI-Bangor, Me.
770 389.4
100
1010 296.9
WABQ-Philadelphia, Pa.
1410 212.6
500 WEPS-Glonce-ter, Mass.
WABW-Wooster, 0.
1210 247.8
50 WEVD-Woodhaven, N. Y. (WAAT
and WG BB)
1220 245.8
WABY-Philadelphia, Pa.
1210 247.8
50
WEW-St. I.ouis, Mo.
850 352.7
WABZ-New Orleans, La.
1210 247.8
50
600 475.9
WADC-Akron. 0.
1250 239.9
1,000 WFAA-Dallas, Texas (WBAP)
1190 252
WAFD-Detroit, Mich. (WMBC)
1230 243.8
250 WFAM-St. Cloud, Minn.
WEBC-Knoxville, Tenn.
1280 234.2
WAGM-Royal Oak, Mich.
1330 225.4
50
WEBE-Cincinnati, 0. (WKRC)
1220 245.8
WAGS -Somerville, Mass.
1390 215.7
5
WFBG-Mtoona, Pa.
1070 280.2
WAIT -Taunton, Mass.
1400 214.2
10
WEBJ-Collegeville, Minn.
1100 272.6
WAIU-Columbus, 0. (WEAO)
1060 282.8
5,000 WFBL-Syracuse, N. Y.
1160 282.8
WALK-Bethayres, Pa. (Portable) 1490 201.6
50
WFBM-Indianapolis, Ind. (WTAS.
WAMD-Minneapolis. Minn.
1330 225.4
500
\VKBF)
10(0 275.1
WAPI-Auburn. Ala. (daytime only) 940 319 1,000
WFBR-Baltimore, Old.
WARS -Brooklyn N. Y. (WSDA,
1230 243.8
W Illtd)
1210 247.8
1320 227.1
500 WFBZ-Galesburg, Ill. (\VRAM)
WFCI-Pawtucket, R.
WASH -Grand Rapids, Mich.
1240 241.8
1170 256.3
250
WFDF-Flint,
Mich.
(WSKC)
WASN-Boston, Mass.
860 374.8
990 302.8
100
WFHH-Clearwater, Fla.
WATT -Boston, Mass.
820 3(S.6
1490 201.6
100
740 405.2
WBAA-We=t Lalayelie. Ind. (WRNI) 1110 472.6
500 WFI-Philadelphia. Pa. (WLIT)
WFIW-dlopkinsville,
Ky.
1220 245.8
WBAK-Ilarrishurg. Pa. (WPSC) . 1000 299.8 500
WFKB-Chicago, Ill. (WCRW)
1340 223.7
WBAL-Baltimore, Old.
1050 285.5
3,000
WFKD-Philadelphia, Pa.
WBAO-Decatur, III.
1460 205.4
1120 267.7
100
WFLA-Bova
Raton.
Fla.
1410
212.6
WBAP-Fort Worth. Tex. (WFAA) 6110 449.7 1.50)
WGAL-I.ancaster, Pa. (WKJC)
1190 252.0
WBAW-Nashville, Tenn.
1210 247.8
100
WGBB-Freeport,
N.
Y.
WBAX-Wilkes Barre, Pa. (VVIIRE) 1200 249.9
100
(WEVD and WAAT)
1220 245.8
WBBC-Brooklyn, N. Y. (WARS,
1

.

WBBL-Richmond,

1320
1210

Va.

WBBM-Glenview, Ill. (\VUIIT,
1,VAAF, WORD)
WBBP-Pctoskey, Mich.
WBBR-Rossville N. Y. (WJBI,
\VLTIi, WEB.1)
WBBW-Norfork, Va.
WBBY-Charleston. S. C.
WBBZ-Chicago, Ill. (Portable)
WBCN-Chicago. III

(WENR)

WBES-Takonia Park, Md.
WBET-Roston, Mass
WBKN-Brooklyn, N. Y. (WWRL,
Will. WBMS)
WBMH-Detroit, Mich.
WBMS-Union City, N.J. (WBKN,
WWRI. \VIBI)
WBNY-New York City, N. Y.
(WF no. w K no)

227.7
247.8

500

770 389.4
1250 239.9

5,000

1170 256.3
1270 236.1
600 499.7
1470 204.0
1040 283.3
1010 296.9
1240 241.8
1120
1420

WCAE-Pittsburgh, Pa.

WCAH-Columbus, Ohio

WCAJ-Lincoln, Neb. (KMMJ)
WCAL-Northfield, Minn. (KFMX)
WCAM-Camden, N. J
WCAO-Baltimore, Md. (WCBM
WCAT-Rapid City, S. D.
WCAU-Philadelphia, Pa.
WCAX-Burlington, Vermont
WCAZ-Carthage, III.
WCBA-Allentown, Pa. (WSAN)
WCBD-Zion, Illinois (WLS)
WCBE-New Orleans, La

WCRD-Chicago,Ill. (WFKB &
WPCC)

WCSH-Portland, Me.
WCSO-Springfield, Ohio
WCWK-Fort Wayne Ind

WCWS-Bridgeport, Conn. (Portable)

WDAD-WLAC-Nashville, Tenn.
WDAE-Tampa, Fla.
WDAF-Kansas City Mo.
WDAG-Amarillo, Texas
WDAH-E1 Paso, Texas

WDAY-Fargo, N. Dak.
WDBJ-Roanoke, Va.
WDBO-Orlando, Fla.

1,000
50
75
100

500
100

500
100
100

267.7

100

1370

218.8

500

560
820
580
560
790
1270
1340
780
1210
890
1180

325.9
243.8
249.9
461.1

500
250
100
500

211.1

100

384.4
100
258.5
500
333.1 15,000
333.1
503
535.4
500
365.6
500
516.9
500
535.4
250
379.5
500
236.1
500
223.7
500
384.4
250
247.8
100
336.9
500
254.1
100

1350 222.1
870 344.6
1320 277.1
780 384.4

WCBM-Baltimore, Md. (WCAO)
WCBR-Providence, R. I. (Portable) 1490
WCBS-Springfield, Ill.
1430
WCCO-Minneapolis, Minn.
740
WCDA-Brooklyn, N. Y. (WRST,
WBRS, WCGU)
1420
WCFL-Chicago, Ill. (WLTS)
620
WCGU-Coney Island, N. Y. (WCDA,
WBRS WRST)
1420
WCLO-Camp Lake, Wisc.
1321
WC1S-joliet, Ill. (WKBB)
1390
WCMA-Culver, Ind.
1160
WCOA-Pensacola, Fla.
WC0C-Columbus, Miss.
WCOT-Olneyville R. I.

100

1120

WBOQ-Richmond Hill, N. Y.
(WABC)
920
WBRC-Birmingham, Ala.
1230
WBRE-Wilkes-Barre, Pa. (WBAX) 1200
WBRL-Tilton, N. H.
650
WBRS-Brooklyn, N. Y. (WCDA,
5,VCC 0, WRST)
1420
WBSO-Wellesley Hills, Mass.
(WDWF)
780
WBT-Charlotte, N. C.
1160
WBZ-Springfield, Mass.
900
WBZA-Boston, Mass.
900
WCAC-Mansfield, Conn. (WDRC)
WCAD-Canton, N. Y.

267.7
211.1

100

1200
1300
1330

201.6
209.7
405.2
211.1

493.6
211.1
227.1
215.7
258.5
249.9
230.6
225.4

1340
700
1170
1400

425.3
256.3
214.2
1490 201.6
1330 225.4
1120 267.7
810 370.2
1140 263.0

1280 234.2
830
1300

WDBZ-Kingston, N. Y. (WOKO) 1390
WDEL-Wilmington, Del.
1130
WDGY-Minneapolis, Minn. (WRHM) 1150
WDOD-Chattanooga, Tenn
1180
WDRC-New Haven, Conn.
1090

WDWF-Cranstem, R. L (WRSO)
780
WDWM-Newark, N. J. (WRAP,
WMSG)
1270
WDZ-Tuscoa, Ill. (Daytime only). 1080

361.2
230.6
215.7
265.3
260.7.
254.1
275.1

384.4
236.1
277.6

100

5,000
5

100
100
250
5,000

500
1,500

WOBC-Memphis, Tenn.
WGBF-Evansville, Ind.
WGBI-Scranton, Pa. (WQAN)
WGBS-Astoria, L. I., N. Y.
(WAAM)
WGCP-Newark, N. J. (WNJ)

WGHP-Mt. Clemens, Mich.

WGL-New York, N. Y. (WODA)
WGM-Jeanette, Pa.
WGMU-New York, N. Y., Portable
(WRMU)
WON -Chicago, Ill.

Y.

500
500
500
250
100
1.000
500
1.000
250
100
250
250
50
100
500

500
250
500
500
100

250
100
100

750

250
100
50
50
100
500
500
500
500
10

1.000
15

400
15

100
201.6
305.9 15.000
750
302.8
270.1
500
500
218.8
378.5 50.000
750
319.0
270.1
500
277.6 5,000

100

201.6
296.9
228.9
1290 232.4
1360 220.4
1360 220.4
1200 249.9
1220 245.8

100
10
250
100

WHBY-West De Pere, Wisc
WHDI-Minneapolis, Minn. (WLB)
WHEC-WABO-Rochester, N. Y
1180
1390
WHFC-Chicago, Ill.
WHK-Cleveland, Ohio (WJAY)
1130
WHN-N. Y. City (WQAO, WPAP) 760
560
WHO -Des Moines, Iowa
WEIPP-New York, N. Y. (WMRJ) 1450
WHT-Chicago, Ill. (WIBO)
WIAD-Philadelphia, Pa. (WHBW)
WIAS--Burlington, Ia. (KICK)

254.1
215.7
265.4
394.5
535.4
206.8
720 416.4
1360 220.4
630 475.9
1250 239.9

WIBA-Madison, Wisc
WIBG-Elkins Park, Pa. (Sunday,
day time only)
Washington, N. Y.
(WBKN, WWRL.
WBMS)

WIBM-Chicago, Ill-PortableCar-

10
50

204.0

790
890
1150
1270
1350

WHBF-Rock Island, Ill.
WHBL-Chicago, Ill. (Portable -Carrell)
1470
WHBM-Chicago, Ill. (Portable -Carrel)
1490
1010
WHBN-St. Petersburg, Fla.
1310
WHBP-Johnstown, Pa.

100
150

500
1,000
500

Loott

WEIBC-Canton, Ohio

WIBJ-Chicago, Ill. (Portable -Car-

500
500
100
1.000
500
100

236.1
272.6
461.3
379.5
336.9
260.7
236.1
222.1

WHAZ-Troy, N. Y. (WGY)
WHB-Kansas City, Mo. (WOO)
WHBA-Oil City, Pa.

500
250
500
250
50

1080

(W DWNI, WMSG)
1270
WHAR-Atlantic City, N. J. (WPG) 1100
650
WHAS--Louisville, Ky.

WHBQ-Memphis, Tenn.
WHBU-Anderson, Ind.
WHBW-Philadelphia, Pa. (WIAD)

SOO

500
500
500
1.500
500
50

1490

N.

15

200

860 348.6
1070 280.2
1240 241.8
1230 243.8
1020 293.9
1440 238.2

(WLIB)
980
990
1110
WGST-Atlanta, Ga. (WMAZ)
1370
WGWB-Milwankee, V1 isc.
(WHAZ) 790
WGY-Schenectady,
940
WHA-Nladison, Wisc. (WLBL)
1110
WHAD-Milwaukee, Wis.

WHAP-New York, N. Y.

560

250
100

WGR-Buffalo, N. Y

WHAM -Rochester,

10

2,000

277.6
216.1
230.6

1080
1270
1300

WOES -Chicago, Ill. (WEDC)

250
500
750
1.000
250

rell)

WIBO-Chicago, Ill. (WHT)
WIBR-Steubenville, Ohio

N. J.
WIBS-ElizaWLBX, WMBQbeth ) (WTRC,

WIBU-Polynette, Wisc.
Ill. (PortableCar,

750
SOO

500
500
10
10
100

15

100
50

500
100
200
500

500
5,0(?s,

5,000
50

10)
100

680

440.9

50

1120

267.7

100

1490 201.6

100

1490 201.6

100
500
50

720
1200

416.4
249.9

1470
1380

204
217.3

150

204.0
238.0
230.6
214.2
258.5
247.8
508.2
447.5
222.1
234.2
352.7
483.6
270.1
336.9
265.3
263.0
322.4
344.6
227.1

100
150
15
250

20

WIBW-Chicago,celo

WIBX-Utica, N. Y

WIBZ-Montgomery, Ala.
WICC-Bridgeport, Conn.

WIL-St. Louis. Mo. (\VSBF)

1260
1300
1400
1160
1210
590
670
1350
1280
850
620
1110

WIOD-Miami Beach, Fla.
WIP-Philadelphia, Pa. (WOO)
WJAD-Waco, Texas
WJAG-Norfolk, Nebr.
WJAK-Kokomo, Tnd.
WJAM-Cedar Rapids, Ia. (KWCR)
WJAR-Providence, R. I
WJAS-Pittsburgh, Pa. (KW)
890
WJAX-Jacksonville, Fla.
WJAY-Cleveland, Ohio (WHIC)
1130
WJAZ-Mt. Prospect, 111. (WMBI) 1140

WJBA-Joliet, Ill.

WJBB-St. Petersburg, Fla.
WJBC-LaSalle, Ill.

930
870
1320

250
1,000
500
500
250
50

250
500
500
1,000
500
5,000
50
250
100

Station

M Watts

Ks

WJBI-Red Bank, N. J. (WEBJ,
WLTH, WBBR)
WJBK-Ypsilanti, Mich.
WJBL-Decatar, HI.
WJBO-New Orleans. La.
WJBR-Appleton, Wise.
WJBT-Chicago, Ill. (WBBM,
WAAF, WORD)
WJBU-Lewisburg, Pa.
WJBW-New Orleans, La.
WJBY-Gadsden, Ala.
WJBZ-Chicago Heights. Ill.
WJJD-Mooseheart, Ill. (WEBH)
WJPW-Ashtabula, Ohio
WJR-WCX-Pontiac, Mich.

WJZ-Bound Brook, N. J
WKAF-Changed to WTMJ Milwaukee, \Vis.
WKAQ-San Juan, P. R.
WKAR-East Lansing, Mich.
WKAV-Laconia, N. H.
wicr38-- oliet. III. (WCLA)
WKBC- Immingham, Ala.
Mass.

WKBF-Indianapolis. Ind. (WFBM,

1170
1360
1410
1140
1320

256.3
220.4
212.6

770
1400
1260
1280
1440
820
1440
680
660

389.4
214.2
238.0
214.2

365.6
208.2
440.9

454.3 30,003
500
1,000
50
150
10
100

100

500
50

218.8
212.6

500
50

210.8
217.3
252.0
217.3
1380 217.3
1500 199 9
930 322.4
1190 252.0
1220 245.8
1040 283.3
1120 267.7
1220 245.8
1430 209.7
1430 209.7
1400 214.2

500
100
50
100

WLBT-Crown Point, Ind.

1380
930

WLBV-Nlansfield, Ohio.

930
1450

WLBW-Oil City, Pa.
1020
WLBX-Long Island City, N. Y.
(W1BS,
WTRC) 1470
WLBY-Iron Mountain, Slick.
1430
WI,BZ-DoverFoxcroft, Me.
1440
WLCI-Ithaca, N. Y.
1210
WLIB-Chicago,
(WGN)
980
WLIT-Phil idelphia, Pa. (WFI)
740
WLS-Chicago, Ill (WCBn)
870
WLTS-Chicago,
(WCFL)
620
WLTH-Brooklyn, N. Y. (WBBR,
WEBJ, WJBI)
1170
WLWI..-Kearny, N. J. (WMCA)
810

1450

232.4
228.9
209.7
220.4
204.0
252.0
234.2
214.2
516.9
370.2
234.2
206.8

239.9

0160 258.5

WNAT-Philadelphia, Pa. (WRAX) 1040
WNAX-Yankton, S. D.
990

50

250
150
30

503
50
50
100

250
50
250
50

WMSG-.New York, N. Y. (WRAP,
WDWM)
1270 236.1
WNAB-Boston, Mass. (Changed to WASN)
WNAC-Boston, Mass.
850 352.7
1250

15
15

204.0
209.7
208.2
247.8
305.9
405.2
384.4
483.6

WMAL-Washington, D. C
WMAN-Columbus, Ohio
WMAQ-Chicago, Ill. (WQJ)
WMAY-St. Louis, Mo. (KFQA)
WMAZ-Macon, Ga. (WGST)
1110 270.1
WMBA-Newport, R. I. (Portable) 1470 204.0
WMBB-Homewood, Ill. (WOK)
1190
252
WMBC-Detroit, Mich. (WAFD)
1230 243.8
WMBD-Peoria Heights, Ill.
1460 205.4
WMBE-St. Paul, Minn.
1440 208.2
WMBF-Miami Beach, Fla.
780 384.4
WMBG-Richmond, Va. (WTAZ)
1360 220.4
WMBH-Chicago, Ill. (Portable -E. D.
Aber.)
1470 204.0
WMBI-Addison, Ill. (WJAZ)
1140 263

WMBO-Auburn, N. Y.
WMBQ-Brooklyn, N. Y. (WTRC,
WIBS, WLBX)
1470
WMBR-Tampa, Fla.
1190
WMBS-Harrisburg, Pa.
1280
WMBW-Youngstown, 0. (WKBN) 1400
WMC-Memphis, Tenn.
580
WMCA-New York, N. Y. (WLWL) 810
WMPC-Lapeer, Mich.
1280
WMRJ-Jamaica. N. Y.

500

30
250
1,000

256.3
370.2
225.4
428.3
545.1
1310 228.9
1280 234.2
670 447.5
1210 247.8

1290
1310
1430
1360

15
50

201.6
238.0
319.0
230.6
204.0
217.3
322.4
322.4
206.8
267.7

WMAC-Caeenovia, N. Y. (WSYR) 1330
WMAF-South Dartmouth, Mass.
700
WMAK-Lockport, N. Y
550

WNAD-Norman, Okla.
WNAL-Omaha,Nebr. (KOCH and

SO

1,000
100
5,000

250

WKY-Oklahoma City, Okla.
WLAP-Louisville, Ky.
WLB-Nlinneapolis, Minn. (WIIDI)
WL3C-Muncie, Indiana
WLBF-Kansas City, Mo.
WLBG-Petersburg, Va.
WLBH-Farmingdale, N. Y. (Portable)
1490
WLBI-East Wenona. Tll.
1260
WLBL-Stevens Point, Vis. (WHA) 940
1300
WLBM-Cambridge, Mass.
WLBN-Chicago. Ill. (Portable)
1470

WMBJ-Monnesson, Pa.
WMBL-Lakeland, Fla.
WMBM-Memplus, Tenn.

30

.

275.1

930

WL1312-Belvidere,

100
100

220.4
322.4
205.4
214.2

WKBL-Monroe, Mich.
1460
WKBN-Youngstown. 0. (WMTIW) 1400
WKBO-Jersey City. N. J. (WKBQ
and WIINY)
1370
WKBP-battle Creek, Mich.
1410
WKBQ-New York. N. Y.
(WK110, \VBNY)
1370
WKBS-Galesburg, Ill. (WLBO)
1.180
WKRT-New Orleans. La
1190
WKBV-Bronkville, Ind.
1380

WLBO-Galeshurg, III. (WKBS)

1

15

250
100
100

': 1490 201.6
1360

WKBW-Buffalo. N. Y.
WKBZ-Liislingion, Mich.
WKDR-Kcnosft, Wis.
WKJC-Lancaster, Pa. (WGAL)..
WKRC-Cincinnati, 0. (W FBE)

227.1

880 340.7
1300 230.6
1340 223.7
1390 215.7
1370 218 8
1310 223.9
1090

WKBG-Chicago, 111. (Portable)
WKBH-I.a Crosse, Wis.
WKBI-Chicago, Ill.

28,1.3

250

263.0
302.8

50
50
100
50
15

50

500

50)
500
5,000
100
500

1,000
500
500
750
100
50
1,000
100

500
100
5,000
100
250
10

500
15

100

5,000
50
50
10
100
100
100
250
50
500
500
30
10

500

500
500

250
100
250

(500 Watts, 6 A. M. to 6 P. M.)

WNBA-Forrest Park, III.
WNBF-Endicott, N. Y.

WNBH-New Bedford, Mass.
WNBJ-Knoxville, Tenn.
WNBC-Bloomington, III.
WNBO-Washington, Pa.
WNBQ-Rochester, N. Y.
WNBR-Memphis, Tenn.
WNJ-Newark, N. J. (WGCP)
WNOX-Knoxville, Teno.
WNRC--Greensboro,

N. C

WNYC-New York City, N. Y

WOAI-San Antonio, Texas

1440
1450
1150
1450
1500
1420
1480
1310
1070
1130
1340
570
990

208.2
205.8
260.7

200

206.8
199.9
211.1
202.6

50
50
15
15

228.9
256.3
265.3
223.7

20
500
1,003
500
500
2,000

526
302.8

50

250
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Station
250
1050 260.7
WOAN-Lawrenceburg, Tenn.
WOAX-Trenton, N. J. (WEAM) 1250 239.9 500
50
1120 267.7
WOBU-Charleston, W. Va.
15
1460 205.4
WOBT-Union City, Tenn.
800 374.8 5,000
WOC-Davenport, Ia.
25
1340 223.7
WOCL-Jamestown, N. Y.
1020 293.9 1,000
WODA-Paterson, N. J. (WGL)
WOI-Ames, Iowa; 5000. daytime, 6
WSUI

to 6

WOK -Chicago, Ill. (WMBB)
WOKO-Peekskill, N. Y.
WOKT-Rochester. N. Y.
WOMT-Maoitowoc, Wis.
WOO -Philadelphia, Pa. (WIP)
WOOD-Furnwood, Mich.
WOQ-Kansas City, Mo. (WHB)
, N. J.
WOR-i 'e
WORD-Batarta, OIL (WBBM),
IVJ BT. WAAF)
WOS-Jefferson City, Mo.
WOW -Omaha, Nebr.

WOWO-Ft. Wayne, Ind.

1130
1190

265.3
252.0

1390

209.7
221.1
506,
260.7
336.9
422.3

500
50
500
500
250
500

770 389.4
760 394.5
590 508.2

5,000
500
1,000
1.000
2,500

1430
1350
590
1150
890
710

1310

228.9

1430 209.7
WPAB-Norfolk, Va.
WPCC-Chicago, Ill., (WFKB.
1340 223.7
WCR\V)
970 309.1
WPCH-Hcboken, N. J. (WRNY)
1460 205.4
WPDQ-11u ff am, N. Y. (WSVS)
1390 215.7
WP EP -Waukegan, Ill.
WPG-Atlantic City, N. J. (WHAR) 1100 272.6
1430 209.7
WPRC-Harrishurg, Po.
WPSC-State College. Pa. (WBAK) 1000 299.8
1480 202.6
WPSW-Philadelphia, Pa.
720 416.4
WPTF-Raleigh, N. C.
1390 215.7
WQAA-Parkershurg, Pa.
1200 249.9
WQAE-Springfield. Vt.
930 322.4
WQAM-Miami, Fla.
1300 230.6
WQAN-scranton, Pa. (WGBI)
WQACI-WPAP-Cliff side, .N J.

(11/11N)

WQ.1-Chicago, Ill. (WMAQ)

760 394.5
670 447.5
1440 208.2
1500 199.9

WRAF -1.a Porte, Ind.
WRAH-Providence, R. I.
IMO 282.8
WRAK- Escanaba, Mich.
1210 247.8
WRAM-Galeshurg, Ill. (WFBZ)
WRAV-Yerow Springs, Ohio
880 340.7
1260 238.0
WRAW-Reading. Pa.
WRAX-Philadelphia, Pa. (\VNAT). 1040 283.3
1260 2.01.0
WRBC-Valparaiso, Ind.
640 468.5
WRC-Washington, D. C.
11510
254.1
WR EC -51 eniphis, Tenn.
WREN -Lawrence, Kans. (KFKU). 1180 254.1
1380 217.3
WRES-Quincy. Mass.
WRHF-Wasliington, D. C.
930 3=.4
(6 a.m. to 6 p.m.)
WRHM-Minneapolis, Minn.
1150 260.7
WRM-Urbana, Ill.; ionn watts be.
fore

6

p.m. (W BA A)

1100

272.6

WRMU-New York, N. Y. Portable)
(WGAIU)
1490 201.6
WRNY-New York, N. Y. (WPCH) 970 309.1
WRPI -Terre Haute, Ind.
1440 208.2
WRR-Dallas, Texas
850 352.7
WRRS-Racine, Wis.
930 322.4
WRSC-Chelsea, Mass
1420 211.1
WRST-Bay Shore, N. Y. (WCDA,
W R RS, WCGU)
1420 211.1
WRVA-Richmond, Va.
1180 254.1
WSAI-Cincinnati, 0.
830 361.2
WSAJ-Grove City, Pa.
1340 223.7
WSAN-Allentown, Pa. (WCBA)
1350 222.1
WSAR-Fall River, Mass.
1190 252.0
WSAX-Chicago, Ill.
1470 204.0
WSAZ-Huntington, W. Va.
1240 241.8
WSB-Atlanta, Ga.
630 475.9
WSBC--Chicago. III. (WWAE)
1290 232.4
WSBF-St. Louis, Mo. (WIL)
1160 258.5
WSBT-South Bend, Ind. (WEMC) 1350 222.1
WSDA-New York, N. Y. (WARS,
WBBC)
1320 227.1
WSEA-Virginia Beach, Va.
(WTAR)

WSIX-Springfield, Tenn.

2,500
5,000

1140 263.0
1410 212.6

WSKC-Bay City, Mich. (WFDF)
800 374.8
WSM-Nashville, Tenn.
880 340.7
WSMB-New Orleans, La.
930 322.4
WAAT)
1220 245.8
WSMK-Dayton, 0.
1010 296.9
WSOE-Milwaukee, Wis.
1100 270.1
WSRO-Hamilton, Ohio.
870 384.4
WSSH-Boston, Mass.
1300 230.6
WSUI-Iowa City, Iowa (WOI)
1130 265.3
WSVS-Buffalo, N. Y. (WPDQ)
1460 205.4
WSYR-Syracuse, N. Y. (WMAC) 1330 225.4
WTAD-Quincy, IR.
1270 236.1
WTAG-Worcester, Mass.
1040 283.3
WTAL=Toledo, Ohio (WABR)
1070 280.2
WTAM-Cleveland, Ohio (WEAR)
750 399.8
,
WTAR-Norfolk, Va. (WSEA)
1140 263.0
WTAS-Chicago, Ill. (WFBM,
WKBF)
1090 275.1
WTAS-Batavia, 111. (WORD)
1090 275.1
WTAW-College Station, Texas
970 309.1
WTAX-Streator, III.
930 322.4
WTAZ-Richmond, Va. (WMBG)
1360 220.4
WTFF-Washington, D. C.
1470 204
WITI-Taccoa, Ga.
1430 209.7
WTIC-Hartford, Conn.
560 535.4
WTMJ-Milwaukee, Wisc. (WHAD) 1020 293.9
WTRC-Brooklyn, N. Y. (WI BS,
WMBQ, WLBX)
1470 204
WTRI.--Midland Park. N. J.,
(WJBI, WTBI, WBMS) 1120 267.7
WUBR-Appleton, Wis.
1320 227.1
WWAT-Chicago, III. (WSBC)
1290 232.4
WWJ-Detroit, Mich.
850 352.7
WWL-New Oreans, La.
1090

100

500
500
50
250

2,560
100

500
50
500
500
50
750
100

500
500
100
250
50
50
100
50
250
250
500
50
750
50
150

1,000
500
100
500
100

500
50
100

250
1.000
5,000
250
100
100
100
100

1,000
500
250
250
250
250
150

250

5,(00
500
500
200
500
100
100
500
50
500
250
970
100

3,500

ClaireWTAQ-Eau

500
250
3,500
500
50
15

50
250
500
1,000

Kc

Station

KEX-Portland, Ore.

KFAB-Lincoln, Nebr. (5000 before 7
p. m.)
KFAD--Phoenix, Arm.
KFAU-Boise, Idaho (4,000 watts
daytime)

1250

970 309.1
1100 272.6

2,000
500

285.5
275.5
247.8
535.4
223.7

2.000
2,500

2.18.0

15
500
125
50
500

1050

1090
KFBB-Havre, Mont.
1210
KFBC-San Diego, Calif.
KFBK-Sacramento, Calif.
1340
KFBL-Evcrett,
Wash.560
1260
KFBS-Trinidad, Colo.
700
KFBU-I.aramie, W1,o.

KFCB--Phoenix, Arta.

KFCR--Santa Barbara, Calif.
KFDM-Beaumont, Tex
KFOX-Shreveport, La.
KFDY-Brooklings, S. D. (KMA,
KWKH)
KFDZ--31ineapolis, Minn.
KFEC--Portland, Ore. (XFIF)
KFEL-Denver, Colo.
KFEQ-.St. Joseph, Mo.
KFEY-Kellogg. Idaho

KFEQ-St. Joseph, Mo.
KFH-Wichita, Kansas

KFHA-Gunnison, Colo.
KFHL-Oskalo.isa, Iowa.

KFI-Los Angeles. Calif.
KFIF-Portland, ()re. (KFEC)
KFIO-Spokane, Wash. (KFPY)
KFIU-Juneau, Alaska
KFIZ-Fond du 1.ac. Wisc.
KFJB-Marshalltown. Iowa
KFJF-Oklahoma, Okla.
KFJI-Astoria, Ore.
KFJM-Grand Forks, N. Dak.
KFJR-Portland, Ore. (I, I BR)
KFJY-Fort Dodge. Ia. (IC FNIR)
KFJZ-Fort Worth, Texas

428.3
1230 243.8
1420 211
620 483.6
1270 236.1
1

760
1300
1400
1210
1300
1290
1300
1220
1180
1410
640
1400
1220
1110
1120
1210
1100
1200

WNAL)

394.5
215.7
214.2
247.8
230.6
232.4
230.6
245.8
254.1
212.6
468.5
214.2
245.8
235.4
267.7
247.8

272.6
249.9

90) 333.1
1060
680
1200
750
1240

KFKA-Greeley, Colo.
KFKB-M Word, Kansas
KFKU-Lawrence, Kansas (WREN) 1180
570
KFKX-Chicago, III. (KYW)
1330
KFKZ-Kirksville 111o.
KFLR-A limner,' ue, N M.
720
1120
KFLV-Rock ford, III.
720
KFLR-Albuquerque, N. M.
1110
KFLX-Galveston, Texas
KFMX-North field, 51 inn. (\'CAL). 1270
670
KFOA-Scattle, Wash.
KFNF-Shenandoah, Iowa (KMA) 1110
KFON-Long Beach, Calif.
1240
KFOR-Lincoln, Nebr.
1380
KFOX-Omaha. Nel raska (KOCH,

KFOY-St. Paul, Minn.
KFPL-Dublin, Texas

15

M Watts Station
239.9 2,500 KG EK-Yuma. Colo.
KGEN-E1 Centro, Calif.

1160
1050
1090

1.100
KFPM--Greenville, Texas
KFPR-Los Angeles, Calif. (KFQZ). 1290

282.8
440.9
249.9
399.8
241.8

100

100
50

250
500
10

50
250
LOOD
10

1.000
50()

50
10

5,000
50
100
10

100
15

750
IS
100
100
100
50

200
1.000

254.1

500

526.0
225.4
225.4
267.7

2,500

416
270.1
236.1
447.5
270.1
241.8

217.2
258.5
285.5
275.1
230.6
232.4
253.0
245.8
247.8
325.9
344.6
249.0
218.3
232.4
454.3
249.9
440.9
275.1
258.5
236.1
234.2

IS
15

100
100
100
500
LOOP

1,000
500
100
100
100
15
15

250

KFPW-Carterville. Mo.
1140
50
KFPY-Spokane. Wash. OK Fl (7)
1220
250
50
KFQA-St. Louis, Mo. (WATAY)... 1210
KFBQ-Ft. Worth, Tex
920
1,000
KFQD-Anchorage, Alaska
870
130
KFQU-I fitly City. Calif.
1200
100
KFQW-Seattle, Wash.
1380
100
KFQZ-IIollywood, Calif. (KFPR)
1290
100
KFRC-San Francisco, Calif.
660
1.310
111o.
KFRU-Columbia,
1200
500
KFSD-San Diego, Calif.
680
500
KFSG-Los Angeles, Calif.
1090
500
KFUL-Galveston, Texas
1160
500
KFUM-Colorado Springs, Colo. .... 1270
100
KFUO-St. Louis. Mo. (KFVE)
1280
1,000
(500 to 1500 Watts, 6 A. M. to 6 P. M.)
KFUP-Denver, Colo
100
KFIJR-Ogden, Utah
1330 225.4
50
KFUS-Oakland, Calif. (KRE)
1170 256.3
50
KFUT-Salt Lake City, Utah
600 499.7
50
KFVD-Venice, Calif. (KGFJ)
1440 208.2
250
KFVE-St. Louis, Mo. (KFUO)
1230 234.2 WOO
KFVG-Independence, Kans.
1330 225.4
50
KFV1-Houston, Texas
1260 238.0
50
KFVR-Denver, Colo
630 475.9
250
KFVS-Cape Girardeau, Mo.
1340 223.7
50
KFWB-Los Angeles, Calif.
830 361.2
500
KFWC-San Bernadino, Calif.
1350 222.1
100
KFWF-St. Louis, Mo.
'
1400 214.2
250
KFWI-San Francisco, Calif.
1120 267.7
500
KFWM-Oakland, Calif. (1000 watts
day
500
KFWO-Avalon, Calif.
1370 218.8
250
KFWV-Portland, Ore.
1310 228.9
50
KFXB-Los Angeles, Calif.
190 252.0
500
KFXF-Denver, Colo
1060 282.2
50)
KFXJ-Near Edgewater, Colo.
1390 215.7
15
KFXR-Oklahoma City, Okla.
1400 214.2
15
KFXY-Flagstaff, Ariz.
1460 205.4
25
KFYO-Breckinridge, Texas
1420 211.1
15
KGA-Spokane, Wash.
1150 260.7 2,000
KGAR-Tuscon, Ariz.
1280 234.2
100
KGBS-Seattle, Wash.
1480 202.6
100
KGBU-Getchikan, Alaska
1310 228.9
500
KGBX-St. Joseph, Mo.
1040 283.3
100
KGBY-Columbus, Nebr.
1480 202.6
50
KGBZ-York, Nebr,
1410 212.6
100
KGCA-Decorah, Iowa
1480 202.6
10
KGCB-Oklahoma City, Okla.
(KGFG)

1390

215.7

KGCH-Wayne, Nebr.
1020 293.9
KGCI-San Antonio, Texas (KGDR) 1480 202.6
KGCL-Seattle, Wash. (KPCB)
1300 230.6
50 KGCN-Concordia, Kansas
1440 208.2
KGCR-Braoklings, N. Dak.
1440 208.2
100 KGCU-Mandan, N. Dak.
1440 2(18.2
100 KGCX-Vida, Mont.
1230 243.8
500 KGDA-Dell Rapids, S. Dak. (Day
1,000
time only)
1280 234.2
Minn.
1460 205.4
WWNC-Ashville, N. C.1010 296..9 1,000 KGDE-Barrett,
KGDJ-Cresco, Iowa
1480 202.6
WWRL-Woodside, N. Y. (1AT T1KN,
Calif.
1380 217.3
WJBI, WTHI, WBMS) 1120 267.7 100 KGDM-Stockton,
KGDP-Pueblo, Colo
1340 223.7
WWVA-Wheeling, W. Va.
770 389.4
KGDR-San
Antonio,
Texas
(KGCI)
1480
202.6
1CDKA-East Pittsburgh, Pa.
950
50,000 KGDW-Humboldt, Nebr.
1450 216.8
KDLR-Devils Lake, N. D
1300 21.6 50,000 KGDX-Shreveport, La.
1410 212.6
KDYL-Salt Lake City, Utah
1160 258.5
100 KGDY-Oldham, S. Dak.
1450 236.8
KELW-Burbank, Calif. (KPPC)
1310 228.9
500 KGEF-Los Angeles, Calif.
1140 263.0
(1,000 Watts, 6 A. M. to 6 P. M.) KGEH-Eugene. Ore.
1490 311.6

50

250
15

50
50
15
100
10
15
15

10
10
10
15
100
250
15
500
50

M Watts

Kc
1470
1330

1460
KGEO-Grand Island, Nebr.
1480
KGEQ-Nlineapolis, Minn.
KGER-Long Bench, Calif. (KRLO) 1390
1320
KGEU-Lower I.ake, Calif.
1370
KGE'W-Fort Morgan, Colo,
1490
KGEY-Lenver, Colo.
1460
KGEZ-Kalispell, Mont.
1340
KGFB-Iowa City, Iowa
1460
KGFF-Ava. Okla.
KGFG-Oklahoma City, Okla.
1390
(KCCI1
KGFH-La Crescenta, Cal. (KMIC) 1340
1360
KGF1-San Angelo, Tex.
KGFJ-Los Angeles, Calif. (KFVD) 1440
2140
KGFK-Flallock, Minn.
1350
KGFL-Trinidad, Colo.
1420
KGFM-Yuba City, Calif.
1500
KGFN-Aneta, N. Dak.
1470
KGFO-Terra Haute, Ind.
KGFP-Mitchell. So. Dak.
1410
780
KGO-Oakland, Calif.
1360
KGRC-San Antonio, Texan
1230
KGRS-Amarillo, Texas
1430
KGTT-San Francisco, Calif.
1110
KGU-Ifonolultt, T. H.
610
KGW-Portland, Ore.
12.10
KGY-LaCeY, Wash,
KHJ-Los Angeles, Calif.
740
1270
KHMC-Ilarlingen, Texas
810
KHQ-Spokane, Wash.
KICK -Anita. la. (WI AS)
630
KJBS--Sart Francisca, Calif.
130)

204.0
225.4
205.4
202.6
215.7

100
50
100

227.1

SO

218.8
201.6
205.4
223.7
205.4

100

215.7
223.7
220.4
208.2
223.7
222.1
211.1
199.9
204.0
212.6
384.6
220.4
243.8
206.8
270.1

491.5
243.8
405.2

10
15

10
15

10
25

50
100
15

100
50
50
15
15

100
10

5,000
50
150
50

610
1,000
50
5110

236.1

100

1,130

KJR-Sea t le. Wash.
KKP-Seat Ile. NA'ash.

370.2
475.9
220.4
860 348.6
11.10 265.3
270.1

1,500

KLS-Oakland, Calif. (KZM)

1110
1450
1220

206.8
245.8
508.2
267.7

250
500
260

KLDS-Independence, Mo.
K L IT -Portland, Oregon
KLX-Oakland, Calif.
K LZ -Den tier. Colo,
KMA-Shenandiinh, Iowa

590
1120

(KWKII and KFDY)

KMED-Nleillor 1. Oregon

KMIC-Inglewoxl. Calif. (KGFII)
KMJ-Fresno, Calif.
KMMJ-Clay City. Neb. (AVCAJ )
KMO-Tacoma, Wash.
KMOX-St. Louis, kfo.
KMTR -.Los Angeles, Calif.

KNRC-Santa Monica, Calif.
KNX-Los angeles, Calif.
KOA-Denver, Colo. (10000 until 7 p
ni.)
KOAC-Corvalis. Ore.
KOB-State College, N. M. (KWSC,
KTW)

760
1120
134n
1333

790

394.5
267.7
223.7
365.6
379.5

1(8)

50

2,500
15
10

1.000
50
250
50

570 526.0
800 374.8
890 336.9

500
250
5,000
500
500
503

$003

1180 254.1
1100 299.8

920

325.9

1110

270.1

500

760

394.5

5.000

1160 258.5
1190 252.0
1080 277.6
940 319.0
980 305.9
1000 299.8

250
250
1.500
1,000
1,000

(7,500 Watts, 6 A. M. to 6 P. M.)

KOCH-Omaha,
Nebr. (W NAL,
.
KOCW-Chickasha. Okla.
KOIL-Council Bluffs, Iowa
KOIN-Portland, Ore.
KOMO-Sea f tie, Wash.

KOWW-Walla Walla, Wash.
500
KPCB-Seatte, Wash. (KGCL)
13110
230 6
50
KPJM-Prescott. Ariz.
1400 214.2
15
KPNP-5I usca tine. Iowa
1420 211.1
100
KPO-San Francisco Calif
710 422.3
1.003
KPPC-Pasadena, Calif. (RELY)
1310 228.9
50
KPRC-.Houston, Texas
1020 293.9
500
KPSN-Pasadena, Calif.
1,010
950 315.6
KQV-Pittsburgh, Pa. (WJAS)
1110 270.1
5110
KQW-San Jose, Calif.
1010 296.9
500
KRAC-Shreveport, La.
1360 220.4
50
KRE-Berkeley, Calif. (KFUS)
1170 256.3
100
ICRLD-Dallas, Texas
1350 2231
500
KRLO-Los Angeles, Calif. (KGER) 1390 215.7
250
KROX-Seattle, Wash. (KRSC)
1433 211.3
50
KRSC-Seattle, Wash. (KROX)
1420 211.1
50
KSAC--Manhattan, Kans.
900 333.1
50)
KSBA-Shreveport. La.
1120 267.7
1,000
KSCJ-Sioux City, Ia. (KWUC)
1230 243.8500
(1.000 Watts, 6 A. M. to 6 P. IL)

KSD-St. Louis, Mo.
K-SEI-Pocatello, Idaho
KSL-Salt Lake City, Utah
KSMR-Santa Maria, Calif
KSO-Clarinda, Iowa
KS00--Siottx Falls, S. D.
KTAB--Oakland, Calif.
KTAP-San Antonio, Texas
KTBI-Los Angeles, Calif.
KT13R-Portland, Ore. (KFJR)
KTHS-Hot Springs, Ark.
KTNT-Muscatine, Ia.
KTSA-San Antonio, Tex. (formerly
WCAR)

..

500
250
1,000

1070
1310
1040
1060
880
1170

545.1
333.1
302.8
272.6
227.1
209.7
280.2
228.9
282.3
282.8
340.7
256.3

1130

265.3

2,000

550

900
990
1100
1320
1430

KTUE-Houston, Tex.
1410 212.6
KTW-Seattle, Wash. (KWSC, KOB) 760 394.5
KUJ-Seattle Wash.
1500 199.9
KUOA-Fayetteville, Ark.
1010
96.9
KUOM-Missoula, Mont.
880 374.8
KUSD-Vermillion, S. D.
620 483.6
KUT-Austin, Texas
1280 232.4
KVI-Tacoma, Wash.
1280 2324
KVOO-Bristow, Okla.
860 348.6
KVOS-Seattle, Wash.
1430 209.7
KWBS-Portland, Ore,
1500 199.9
KWCR-Cedar Rapids, Ia. (WJAM) 780 384.4
KWG-Stockton, Calif.
870 344.6
KWJJ-Portland, Ore.
1310 228.9
KWKC-Kansas City, Mo.
1350 222.1
KWKH-Shreveport, La. (KMA,
KFOY)

KWLC-Deccrah, Iowa
KWSC-Pullman, Wash,
KTW)

(KOB,

KWTC-Santa Ana, Calf.
KWUC--LaMars, Iowa (KSCJ)
KWAVG--Brownsville, Texas ....,
KXA-Seattle. Wash.
KXL-Portland, Ore.
KYA-San Francisco, Calif.
KYW-Chicago, Ill, (KFKX)
KZM-Oakland. Calif. (KLS)

100
500

250
500
10
500
50
750
1,000

5

1,0311

10

500
500
250
500
50
1,000
50
15

250
50
50
100

760 394.5
1210 247.8

1,000

394.5
340.7
243.8
277.6
277.6
220.4
309.1

500

760
880
1230
1080
1080
1360
970

50

5

1500
500
500

50
500

250')

570 526
5000
1220 245.8 100
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Literature
Wanted
THE names and addresses of readers of
RADIO WORLD who desire literature on parts and sets from radio manufacturer% jobbers, dealer. and mail order
houses are published in RADIO WORLD
on request of the reader. The blank below may be used, or a post card or letter

will do instead.

RADIO WORLD,

145 West 45th St., N. Y. City.
I desire to receive radio literature.
Name
Address

THE RADIO TRADE

De Forest' Wins Anew
In Feedback Suits
Philadelphia.
In a verdict handed down by Judge
Wooley and agreed to by Judges Buffington
and Davis of the United States Circuit

Court of Appeals, Dr. Lee De Forest, noted
radio inventor, was declared the original inventor of the feedback circuit and oscillating

City or town
State

Earl Collins, Lock Box 15, Cincinnati, 0.
Lawrence Fergel, 506 West 6th St., Topeka, Kan.
V. Wilson, 753% St. Helens, Tacoma, Wash.
Charlie Distler, 21 N. Hamilton Ave., Mount
Healthy, O.
C. A. Kollof, 718 10th St., Rock Island, Ill.
W. F. Hempel, 3310 West North Ave., Baltimore,

Md.

Henry Fethe, Box 392, Hickman, Ky.
K. E. Smith, 17 Bayonne St., Springfield, Mass.
Willis Fitzgerald, 123, Box 60 4a, Portland, Ore.
William H. Kiley 16 Barrow St., New York City.
N. Y.
Vern Peters, Box 544, Havre, Mont.
C. F. Snyder, 15 St. Marks Ave., Brooklyn,
N. Y.
J A. Chaney, 219 West St., Winchester, Va.
R. A. Pirrotta, 269 Van Dozer St., Stapleton, S.
I., N. Y.
J. M. Metzner, 650 Faxon Ave., San Francisco,
Cal.
Rodrick E. Murray, 388 West 40 Place, La,
Angeles, Cal.
G. Snape, 802 North Garfield Ave., Indianapolis,
Ind.
Lew Fisher, 798 Washington Ave., Memphis,
Tenn.
C. D. Unger, 105 East Hanover St., Trenton, N.J.

tube.

By this ruling priority was denied to the

of the Government (Alexander
Meissner patent) ; Major Edwin H. Armstrong; the Westinghouse Electric and
Manufacturing Company, and the General
claims

Electric Company (Irving Langmuir pat-

ent).
The controversy regarding this invention

has cost hundreds of thousands of dollars
and has been going on for five years.. So
far, Dr. De Forest has been adjudged the
rightful owner of the invention four times.
When asked for a statement regarding the

Sylvester Siporski, 674 3rd Ave., Milwaukee, Wis.

Superior Electric Service, 394 W. Evergreen
Ave., Youngstown, 0.
M. L. Patterson, Box 531, Deland, Fla.
V. A. Moody, 6351 Frankstown Ave., E. Pittsburgh, Pa.
H. C. Jacobs, 4801 13th Ave., Smith Minneapolis,
Minn.
Bob Hodge, 252 Lebanon Ave., Belleville, Ill.

Angel F. Bruno, P. 0. Box A, Guayama, Porto
Thedore Lubitz, 83 Hernes St., Brooklyn, N. Y.
Ralph E. Sherman, 614 East 39th St., Brooklyn,
N. Y.
Earl L. Tasker, 724 35th St., Rock Island, Ill.
D. V. Knapp, 239 East Iowa Ave., Memphis,
Tenn.
W. E. Potthoff, Orting, Wash.
A. J. Rosemary, 2132 W. Estaugh St., Philadelphia, Pa.
E. C. Glascock, 12.5% Howard St., Greenwood,
Miss.
J. E. Buckley, 151 2nd St., Pittsfield, Mass.
Rico.

M.

B.

Zihnin,

Taschkent, Russia.
Zaborovsky,
Russia.
R.

Stroikonrnora,
6

Glavchlopkoma,

Nozdokskayaul, Stalingrad,

P. Lee, 193 Cathcart St., Ottawa, Ontario,
John Sadler, Ronkonkoma, L. I., N. Y.
W. C. Matheny, 1644 Hazel Ave.. Carthage, Mo.
L.

Canada.

J. Reardon, 2 West 45th St.. N. Y. C.

A Ward Howe, New Hartford. N. Y.
S. Osik, 3251 -21st St.. Brooklyn. N. Y.
P. K. Poole, 1316 Hill St., Covington. Ky.

51. L. Hart 9 East 11th Ave., Gloversville, N. V
William L. Koilbrenner, 138 Oakland St.. Syr.
acuse, N. Y.
Nicholas Chiafery. 83 Pansy St., Rochester, N. Y.

G. Taylor, Hightstown, N. J.
S. H. Stevenson, Box 3, Waynesville, N. C.
H. W. Rissi, 4827 Springle, Detroit, Mich.
P. C. Warren, Box 536, Worthington, Minn.
E. Wittstock, 5 Linneaus Place, Flushing, N. Y.
S. R. Grabill, 819 Columbia Ave., Lancaster,
C.

Pa.

H. L. Warner, 70 W. South St., Akron, 0.

R. B. Murphy, 247 Charlotte St., St. Augustine,

Fla.

J. B. Williams,

312

Berkley Ave., Virginia

Heights, Roanoke, W. Va.
G. A. Hillsman, 757 North Ave., Wilkinsburg,
Pa.
A. MacArthur, 454 Quebec St., London, Ont.
D. D. Bartholomew, 221 South 3rd Ave., Bozeman, Mont.
C. A. Kollof, 715 10th St.. Rock Island.
Arthur Argenbeight, 130 South St., Chambers burg, Pa.
Joseph DeBay, 370 East Main St., New Britain,
Conn.

Edwin Lindberg, 16 Nutton.St., Worcester, Mass.

effect of the decision rendered by the Circuit
Court of Appeals in Philadelphia, David
Sarnoff, vice-president and general manager

of the Radio Corporation of America, said:
"The decision by the Circuit Court of Appeals in Philadelphia is to the ,effect that
the two DeForest patents therein involved
are for inventions actually made by DeForest. The DeForest Company therefore has
a right to use those inventions subject to the
rights which had already been granted under
those patents to the American Telephone and
Telegraph Company and those to whom the
latter might extend such rights, among
whom are the Radio Corporation of America, the General Electric Company and the
Westinghouse Electric & Manufacturing
Company.

"The rights of these companies with refer-

ence to the DeForest patents is in no way
altered by the decision just rendered."

sell your products when the readers of
that magazine, for the most part, actually put themselves out to the extent of

GREAT READER

going to a news-stand, asking for a copy

INTEREST HEWS

Henry Hobscheid, 9318 Woodlawn Ave., Chicago,

H. Banjo, 941 South 2nd St., Philadelphia, Pa.
M. D. Frink, 909 Central Ave., Charlotte, N. C.
Charles S. Telvich, 8614 Denison Ave. Cleveland,
0.
Elden Caldwell, Holton, Kans.
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PATH TO SALES
By Herman Bernard
The
RADIO

average annual
WORLD

has

circulation

increased

of
steadily

since that day, more than five and a half
years ago, when we published our first
issue. Whether radio seasons have Been
prosperous

or lean
circulation

since then, RADIO
has gone steadily

of RADIO WORLD and producing 15c with

which to purchase that copy. What a
man gets for nothing he values at
nothing, but he must place a high value
on a magazine when he pays for
time, effort and money, and does this regularly throughout the year.

We have noticed a growing desire
among parts manufacturers for publicity
for their products. Fifty-two weeks a
year, every year, Winter and Summer,
without fail, we publish circuits and articles that encourage

professional sets

builders and other radloists to build sets

-which means to buy parts.

It behooves the radio manufacturers to
assist us in making known what their
forward to prove that our reader interest products are and how they should be
is independent of seasonal fluctuations. used. We move hundreds upon hundreds
This is a situation that radio parts manu- of thousands of dollars worth of radio
facturers in particular should desire to goods each season and the advertising
capitalize, because reader interest is the that is placed in RADIO WORLD actually
test of the power of a publication to pro- doesn't cost the advertiser anything, if
duce sales for advertisers. You can sell he is a consistent advertiser, because the
your product because we sell our own to increased business payg for the advertisthe same customers.
ing.
RADIO WORLD'S circulation consists of
We feel that every worthwhile manu75% news-stand circulation and 23% facturer should be represented in the adsubscription circulation, the other 2% be- vertising columns of RADIO WORLD for
ing accounted for by copies furnished to his own benefit and to that end we appeal
advertisers and others in connection with only to manufacturers in that category.
business that they turn in to us.
An inch a week in RADIO WORLD costs
Just imagine a magazine's power to only $416 for an entire year, $1.10 a day.
WORLD'S

How to Mount Eby Sockets

New Q. R. S. Line Ready

The H. H. Eby Mfg. Co., Inc., has simplified the assembly of the new Eby Universal socket on top of a wood or metal
panel by packing an insulator in each
box. Instructions follow :

Clarence 1\1. Plechter, known everywhere in the trade as the live -wire mall,
announces that the well-known line of
Q. R. S. tubes is complete and ready for
distribution. There is a Q. R. S. tube for

"It's a cinch to mount the new Eby

socket on top of a wood or metal panel.
Drill two clearance holes for the mounting screws, then bend back four soldering terminals in the slots provided. Place

the Bakelite insulating plate against the

lugs and the socket is ready for mounting.
The four contacts protrude far enough to

every radio and power supply use.
Mr. Plechter is one of the most energetic men in the trade, is full of enthusiasm for the line he handles, and has
done wonders with Q. R. S. in the Eastern
territory. He reports a vast amount of
business booked at the recent Show here

and predicts the greatest season in hismake soldering easy, and are insulated tory for his line as well as for radio in
from the metal or wood panel."
general. Full information on this line
Set builders will find this addition of of tubes may be had from the Q. R. S.
great value.
Music Co., Chicago.-J. H. C.
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The New Combination
of Beauty of Sound and Beauty of Appearance

In Reproducers
By H. B. Herman,
Acoustical Expert
To judge the speaker in

AFEELING has grown up in radio cirdes that quality of reproduction and
attractiveness cannot go together in loudspeakers. The idea has been that decorative features on the speaker necessarily
destroyed the quality of the reproduced
music. It is this feeling which is largely

responsible for the two great extremes
in radio-the ultra -decorative speaker of
doubtful tone and the plain monstrosities
of equally uncertain performance.

The ultra -decorative speakers were sold

to those who judged performance by
Appearance and who were willing to

accept the less than mediocre in quality
in

order to get something not hard to

look at. The plain speakers were sold to

those who had to have top-notch quality

irrespective of how the speakers looked.

As to the difference between the tonal
performances of the two extremes there
was little to choose.

Usually both classes

of purchasers were satisfied for a while
that they had the acme of perfection, as
they judged the pinnacle of tone quality,
and quite often the so -thought marvelous
quality was purely subjective and illusory.

A Glimpse at an

Ideal

To be sure there are several speakers
on the market which are capable of radiating as good quality as is delivered to
them by the amplifier. Some of these
speakers are not bad to look at, others
are better put behind a screen. But be
they good to look at or not, they are
pleasant to listen to, provided they are

not abused with the output of an atrocious
receiver.

The ideal speaker is one which dips
deep into the basses and radiates them
forcefully, which ascends to the higher
registers and brings out the articulation
distinctly, which

is

equally efficient

in

between the two extremes in frequency.
To judge a good speaker when it is connected to a good amplifier, listen to the
boom of the kettle drum, the zoom of
the bass viol, the bassing of the bassoon.
Do these sounds come through as clearly
as they do in the original? If they do the
speaker is all right on the lows.
To judge the speaker on the highs listen

for the hissing sounds such as th, s, z,
sh, f and v. Does the speaker actually
radiate these sounds or do you have to
supply them where they are missing.

the

middle

range about all that is necessary is to
listen for over -emphasized notes, or am-

plification peaks. Does the sound become
unpleasantly loud on some notes, and does

the speaker or power tube become overloaded on some notes? The overloading

of the last tube may be due to a defect
in the loud speaker as this is related to
the amplifier and the source of power.
If the lows come out forcefully, if there
are no unpleasantly loud notes in the
middle scale, and if the very high audio
frequencies come out to make the repro-

duction as distinct and as crisp as the

original, then the speaker is good.
We return to the question of combining
quality with attractiveness. Is the feeling
against the possibility of this combination
founded on fact? It may have been once
but it is no longer. Tone quality in a
high degree has been combined with compelling attractiveness in the commercial
models of
reproducer.

the new Lata Balsa wood

This speaker neither looks

like a loud speaker nor sounds like a loudspeaker, as we have become accustomed
to see and hear loudspeakers. It looks
and sounds more like the loud speaker of
the future.

Work of Art
At the present time, in either of three

commercial models, it looks like the work

of an artist not yet removed from the
easel, and it sounds like a recreation of
the original music. Our artist has illus-

trated one model, the one with pelicans
on it.
The quality of the Balsa wood speaker
is derived from the extremely light and
resilient wood used as the sounding board,

from the ample dimensions of the sounding board, from the efficient and power-

ful unit driving the sounding board, and
from the scientific manner in which the
vibrations of the armature of the unit are
distributed over the sounding surface.
The ample dimensions of the sounding
surface

insure that the

low notes

be

brought out with full and rich volume.

The extreme lightness of the sounding
board and its ability to vibrate in sections
as required by the frequency impressed
insure that the high notes be brought out
fully. The freedom from reflections from
the edges of the sounding surface insures

Worst Magnetic Chaos
Recorded in Potsdam
Berlin.
Instruments in the Meterological Magnetic Observatory in Potsdam have recorded
the most violent electro-magnetic disturbances in eleven years.
Sun spots, which

violent and continued so for some time.
The phenomenon was coincident with in-

the unusual results.
Special instruments for studying the relation between radio reception and sun spots
evidenced nervousness for several days, but
noon on Oct. 12 the fluctuations became

northern countries were seriously affected.
Long wave communication in all directions

recur periodically, are held responsible for

tense and spectacular displays of the Aurora
Borealis. Telegraph service over open lines
and

short

wave

radio

communication to

and short wave radio toward the equator
were not greatly affected by the helio-electric disturbances. Rotation of the sun
is the cause of the periodicity.

A DECORATIVE MODEL BALSA
REPRODUCER

the absence of any response peaks.
Balsa wood insures good quality.

The

That Balsa is synonymous with quality
is a discovery which more people make
every day. Thtat a Balsa speaker scientifically constructed is not a piece of fine
art must be admitted. But the coordination of the scientific features of the Balsa
speaker with fine art in such a manner as
to retain all the quality and yet have the
advantages of art is an achievement which
will soon be reflected in the better homes

the world over.
The Balsa wood sounding board is
mounted in an attractive wooden frame,
which may either be hung on a wall like
a picture or put on an easel standing on
the floor. In either type the sounding
board is concealed from view with a finely
decorated silk or other sheer textile. This
decorated screen does not affect the sound

radiation from the sounding board behind
it

because

the

sound

waves

can

go

through it without suffering any reflection
or retardation. Even if the sound could
not go through, the screen is so light that
it could move in unison with the sounding

board without affecting the second adversely. In fact, the screen would tend to

smooth out any small irregularities in the
response characteristic of the sounding
board.

"Ham" Mania Injures
Son, Says Eric Palmer
Washington.

Eric II. Palmer, publicity director for
Radio World's Fair held annually in New
York and radio editor of the Brook'vn
"Daily Times," has applied to the Feder...
Radio Commission for the cancellation of
the transmitting license of his son, Eric H.

Palmer, Jr.
So devoted was young Palmer to his radio

that he stayed up all night communicating
with his fellow amateurs, losing interest in

his meals and neglecting to get proper sleep,
his father said. From a robust, straight shouldered lad he became sunken -chested
and weak eyed. Nothing but a suspension of

his license with the aid of the commission,
Mr. Palmer said, would save the boy's
health.
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A THOUGHT FOR THE WEEK
110 ADIO has given new significance to the
poet's lines:

"Walls do not a prison make,
Nor iron bars a cage."

PICKARD GETS

TAYLOR WINS

POST ON BOARD;

SIXTH YEAR

BELLOWS QUITS
Stout Pickard, formerly chief of the
Radio Service division of the Department

of Agriculture and more recently secretary of the Federal
Radio Commission

appointed by
President Coolidge to
succeed Henry A.
Bellows as a memwas
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THEY SAY
WILLIAM MARCONI. noted inven-

tor: "Some day electric waves may be
used for the transmission of power,

should we succeed in perfecting devices

for projecting the radiation in parallel
beams in such manner as to minimize

their dispersion and diffusion into space."
*

*

*

H. S. MILLER, law examiner at the

Patent Office:
resulted in
applications.

a

"Radio's popularity has

large increase in patent

Mostly these concern reThe problem of supplying current to operate radios has received most attention lately. Some of
the devices turned out by radio listeners
have been ingenious, to say the least."
ceiver apparatus.

Institute

of

Radio
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Society
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American Assviation for the Advancement of Science, as well as chairman of
the Washington Section of the Institute
of Radio Engineers.
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The Liebmann prize of $500 awarded

yearly

Engineers to the person contributing the
greatest advance in the science was given
to Commander A. Hoyt Taylor, who is
in charge of the Naval Research Laboratory at Bellevue, Md., for his work on
short waves and new developments in
the application of the Piezo crystal in

received his B. S. degree at Northwestern
University, Evanston, Ill., and was also
awarded the degree of Doctor of Sciences
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OF INSTITUTE

with the governmental radio field since
1917, when he joined the Naval Reserve
with a commission as a commander. He

"A radio sot for every home."

Radio World's Slogan:

ANNUAL PRIZE

Commission of the fourth zone to become
effective November I.
All the commissioners have been serving without pay, due to the failure of the
salary bill last March. This was Mr.
Bellows' reason for his resigning.

Radioed Pictures Used
With Voice In Contract
Utilizing both the radiotelephone and
photpradio links between New York and
London,

a

complete transaction involv-

ing the purchase of the motion picture
rights to "Broadway" a current popular
show running in New York City, was
recently completed between Jed Harris,
other.
of the play who was in New
Before Mr. Bellows joined the commis- producer
and Carl Laemmle, president of
sion he was director of WCCO, Minne- York,
motion picture concern, who was in
apolis, St. Paul. He will return to that the
London.
post.
The only portion of the contract that
was transmitted was the last page on
Mr. Bellows was one of the members
the Senate failed to confirm. Commissioner Caldwell of New York was the

LC (TD) Goes White
One Better on Name

Here's a little studio byplay that took

place

recently

during

the

which the signatures were to be affixed.
This was sent to Mr. Laemmle in London
who signed it. Sam Harris, who acted as
a witness, also signed it. It was then
sent hack to New York.

Columbia

Broadcasting System's Intimate Hour.

Maj. J. Andrew White was being informal in introducing Elsie Thiede, and
explained to his radio audience that, although the name was spelled T-h-i-e-d-e,
it was pronounced as though it were just
two letters T D. When he finished this,
Miss Thiede explained that she goes in
heavier than that for the alphabet, pointing out to the Major that her first name
could also be expressed with two letters :
L C.

McNamee from Blimp
Addresses Listeners

Higher Wavelength
Satisfies Argentina

the city.

Operating on the

Akron, O.

Those who were fortunate enough to
have tuned in to WADC of this city got
the thrill of their life when they heard the
voice of Graham McNamee, WEAF announcer, coming from the world's smallest
blimp the "Pilgrim," which was flying above

A small short wave transmitter installed
aboard the blimp carried McNamee's voice
to WADC, whicn retransmitted.

Washington.
425

meter band,

which is the highest wave -length allowed

by the Ministry of Marine in charge of
radio in Buenos Aires, the municipal
broadcasting located at the Colon Theatre is receiving excellent reports on its
transmission.
This is the first station permitted to
use the higher wave -lengths,

KLAN STATION SEEKS 50,000 WATTS
Washington
A request for an increase of power
from 500 to 50,000 watts was recently

made by station WTFF, Washington,
D. C., owned by the K. K. K.

Orators to Be Heard
from W I P Sundays
Arrangements have just been completed
the Germantown, Pa., branch of the
Y. M. C. A., through its secretary, William
H. Crown, to present before the microphone
of WIP, from the Germantown Theatre in
Philadelphia, every Sunday afternoon at 4
P. M., beginning Nov. 6, prominent orators.
Included are congressmen, doctors, humby

Major Joe R. Handley
will inaugurate the series.
orists, statesmen, etc.
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Mechanical Man Born;
Uses Tubes and "Mike"
By Smith Rawhnson
The Westinghouse Electric and Manufacturing Company has demonstrated an electromechanism which is almost human in its

It obeys the spoken voice
or commands given to it by means of other
sounds of certain frequencies, and it does
it at a distance.
For example, when it is spoken to in the
characteristics.

proper tone over a telephone line

19

More KWKH Power
Opposed by Stations
Washington.
William K. Henderson, owner of station
KWKH, of Shreveport, La., against whom
proceedings have been brought in the Louisiana court for alleged use of power in excess
of that specified by the Federal Radio Commission, appeared before the commission to
press his request for an increase from 1,000
to 10,000 watts. Representatives of other
stations operating on the same frequency of
760 kilocycles as station KWKEI, among
them station WHN of New York, opposed
the increase in power on the ground that
they would be crowded off the channel.
H. P. Chandler for the Department of
Justice undertook to examine Mr. Henderson

it will

with respect to his alleged violation of the

perform any desired and prearranged service.
It will start or stop a machine, it will

commission's order limiting KWKH to 1,000
Mr. Henderson declined to answer

watts.

report the level of water in a river or reservoir, it will give the pressure in a steam
boiler located far away, or it will give the

on advice of counsel the ground that he
would have to answer those questions in
court when his case was called. The Government charges that Mr. Henderson has
used 3,000 watts instead of 1,000 watts.

voltage and current in a distant power plant.
But this automaton is as temperamental
as a sploilt child and will do nothing unless
it is spoken to in exactly the right tone.
The earlier models of the machine respond

Penalty Is Proposed for
Improper Use of SOS

to the sound of "Open, sesame" but later
models respond to the pure tones of exact
frequencies generated by tuning forks.
A tuning fork is sounded electrically, say
at a frequency of 600 cycles. The electromechanism responds at a distant point and

Washington.
A

sub -court Jittee

Radiotelegraph c

performs a certain operation, such as closing
a relay, ringing a bell, closing an electric
circuit which in turn does something else
desired. When this operation has been per-

the International
tentatively
Conference
of

adopted a proposal that improper use of the
international distress signal SOS by operators of ships and airplane pilots be penalized.

formed another tuning fork is sounded and
a different operation is performed. Then a
third (rk is sounded and a third operation

Representatives of shipping interests op-

posed the proposal on the ground that

in

many cases a master of a vessel decides that
his ship is in genuine danger only to ride
out the storm without accident. Penalization
in such cases would be unjust. The objec-

is executed.

"He" Never Sleeps
This electro-mechanical man never sleeps

but is on duty 24 hours a day and is alert
every moment. In this respect it does not

tion was overruled by unanimous vote of

working conditions

Roosevelt, Taft, Wilson,
Harding Records On Air

the committee.

in respect to other
it is very exacting.

obey union rules but

While it is very exacting as to frequency of
tone it is unerring and instantaneous in its
response.
It looks like an

audio

Whenever a supervisor in Washington

wishes to know the height of the water in
any one of the three reservoirs he simply
calls up the mechanical man on duty at that
point and makes the proper requests. The
mechanical man replies with a series of tones
indicating the level of the water. If the
reply warrants a stoppage in the pumps tak-

ing water from that reservoir a tone of
proper frequency

transmitted and the
mechanical man stops the pumps.
is

Now on Regular Phone
Remote control devices similar to this have
been used for some time, but previously' they
have required separate lines between the control point and the station operated. In many

cases the cost of such lines have prohibited
the installation of the systems.
In the new device, the invention of R. J.
Wensley, of the Westinghouse Company,
ordinary telephone lines are used because
these lines are already installed between the
points in question.
Since the telephone companies prohibit the
attachment of any devices to their equipment,
mechanical or electrical, the system used in
connection with

the telephone

line must

operate with sound. The supervisor can lift

the hook of the transmitter and send out a
certain sound with the aid of a tunlntz fork.
an amplifier and a loud speaker. The loud
speakers speaks the tone into the microphone

just as a man would speak.

Armistice day, Nov. 11, will be celebrated at KOA, Denver, by a two-hour
evening program. The famous farcical

amplifier and

switchboard; in no sense like a man.
There are three of these mechanical men
in actual service, all three on duty with the
War Department in Washington, D. C.
where they are supervising the water level
in the three reservoirs supplying the capital
city with water.

Hence there

(International Newsreel Photo)
A. J. Wensley, Westinghouse engineer

and inventor of the intricate machinery
shown, which is known as the televocal
system or the mechanical man. This is
the latest step in the automatic operation
of distant machinery by sound impulses.
The operation is quite simple.
no connection at the transmitter which
violates the rules of the telephone company.
The operator obtains his connection with
the distant receiver in the usual way. if

is

he gets the right number the sound of the
telephone bell lifts the receiver off the hook.

A relay is then put into play which gives
of buzzes which indicates to the
calling operator that he has the correct number. He then proceeds to give the mechanical man the commands.
Determined by Frequency
Before him the operator has the equipment for sending three different tones, the
desired tone being selected by pushing nne
of three buttons on the control box. One

a series

of them gives a tone of 600 cycles, and

when this is transmitted the mechanical man
connects the operator with the desired ma-

The second has a frequency of 900
cycles, and this one makes the mechanical
man report the condition of the machine
selected. The third has a frequency of 1400
chine.

cycles.

When this is sounded the mechanical

man is dismissed for the time being.

In the near future a large number of
these automatons will be installed for con-

comedy, "Behind the Front," will be given

by KOA players as the program's first
part.

As the second part, there will be broad-

cast records of addresses made by four
past Presidents of the United States:
Theodore Roosevelt, William H. Taft,

Woodrow Wilson and Warren G. Harding.

trolling and supervising distant machinery.
Everyone of these will displace at least one

human being and release him for service
elsewhere. One immediate use of the new

device will be the control of substations and
distant power plants from a central office.
The Electrical Circuit
The sounds used to give the electromechanical man are generated by tuning
forks electricaly driven. Vacuum tubes play
an important part in the operation.
The sounds generated are amplified with
ordinary amplifiers and then impressed on
loud speakers so that the microphone in
the telephone may "hear." Audio frequency
tuned circuits are used to separate the dif-

ferent frequencies in the same manner as
radio frequency tuned circuits are used to
separate two radio stations.

LOOMIS AT KOA
Ernest Loomis and his Victor Record-

ing orchestra are to furnish two dance
programs every week for KOA, Denver,
during the Winter. They will g,D on the
air each Tuesday from 8:30 to 9:30 P.
and Friday from 10 to 11 P. M., M. S. T.
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THE ORIGINAL AND WORLD'S
FINEST 3 FOOT SPEAKER KIT

WITH

STANDARD

HARDWOOD
W ALL
FRAME

KIT
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Unified Diamond Packs
A Powerful Wallop
By the Laboratory Staff
In building the Unified Diamond one
has the option of making the set selec-

tive, very selective, or ultra -selective, as
he sees fit. The best general advice is to
the

follow

circuit

diagram

as

shown.

However, some special requirements of
selectivity, due to one's

location near

powerful broadcasting stations, may be
readily fulfilled. There are three simple
methods of procedure, and one or all of
which may be followed:
1. A fixed condenser of .0001 or smaller
capacity may be placed in series with the
antenna.

2. The entire primaries of the Aero
coils need not be used. An easy way to
reduce the primaries is to short circuit
Ever -Popular IMPROVED tt 17.50
DIAMOND of the AIR KIT tP

The

CET 01/5 PRICES! SAVE ON THESE!
Why buy a manufactured speaker at a high price wpm,
you can buy the 'Ensce" KR at $10.00, eseemble It In

less than an hour and have the equal of the finest speaker
money can buy. We guarantee the "Ensco" to be the equal
of any manufactured speaker, regardless of cost.
The Kit Is complete-every necessary part is

Included -

Your choice of els styles and three ages, all described In
the illustrated Instruction book.
Anyone mu assemble
the KR. No eoldering or complicated work.
At your dealer's er direct from any of the offices listed
below. Send cheek, money order or C. 0
D.
(Shinning
charges paid) In Canada 511.50 and 512.80. Absolute
money back

guarantee.

ENGINEERS' SERVICE COMPANY

25 Church Street. New York
28 E. Jackson Blvd., Chicago

73 Cornhlll. Boston
331 Bay St. Toronto, Can.

011BR RADIO

..44$11998'

It's a wonder

41;.°.72rntniniii.c7cuit,

Coast to coast reception! Finely built of
selected, tested parts.
now in one.
FREE Log and Cell Book and New ISO,. Catalog
tivith thousands or nationally advertised
`CO
Latest in radiiiat
Sit
.Write for Free CO..
AMERICAN AUTO & RADIO MFG. CO.
Dept.

ten. ,ntancart Radio Bldg.. Kansas City, No.

25 Cents

Brings ALL THIS!
One Official Blueprint of the Five Tube Diamond of the Air
One

official booklet

describing In detail

how to build this famous set, wind coils,
etc.

Act Now! Send That Quarter to

RADIO WORLD
145

West

45th

Street,

Nam York City

Karen

E q °emetic. Kama K n I ck °Hnker 4,
I leerfw.trthall nhielded Si..
New 1.1-rnmarlund-Raheets
HI O. Everyman 4. Aero.7, Powertone, 4 -Tube

Diamond of

the Alr and other New Kits.

Send for New Free Catalog, Just Out

B.C.L. RADIO SERVICE CO., Inc.

220 FULTON ST., NEW YORK CITY

The New Morecroft Opens
Wide Field to You
The great Morecroft has a new message
for you. The second edition of his masterof Radio Communication," just off the press, is offered to you
by Professor John H. Morecroft of the

Electrical Engineering Department of Columbia University and past president of
the Institute of Electrical Engineers.
The outstanding book on radio principles
and practice is something that you must
not be without. Every set builder, every
designer,

every

engineer,

every

service
man, simply must have this book. Ready
reference to all intricate problems makes
this volume invaluable. Distributors and

dealers, salesmen and teachers, students and
operators, all find Morecroft their standby,
and now the new second edition awaits you.
1,001 pages and
831
illustrations in this
cloth -bound

volume.

coupon

SURSCRTPTION RATES:
Single Copy
$ .15
Three Months
1.50
Six Months
3.00
One Year, 52 Issues
6.00
Add $1.00 a Year for Foreign
Postage; 50c for Canadian Postage.

tional cases.
Some

set builders have the

opinion

that the resistance coupled audio amplification
volume.

does not give commensurate
In the Unified Diamond the

volume is se'great that even without high
mu tubes in the first and second audio
sockets (4 and 5 in diagram), the CeCo

type F tube in the output is taxed. In-

deed even a type J CeCo tube or equivalent 71 tube, may be used, except that the
circuit as described to date is for battery
operation exclusively, and it is well to use
a semi -power tube like the CeCo type F
or equivalent 112 to keep the B battery

drain as well as C bias voltage within

reasonable limits.
The receiver lends itself to electrification, and systems embodying this will be
the subject of future discussions.
(The Sept. 17, 24, Oct. 1, 8, 15 and 22
issues contained

data on this set.)

important constructional

BAYER JOINS VENUS
Venus Radio Corporation, 142 Liberty
Street, jobbers, announces the addition to
its staff of Hy Bayer, formerly technical
editor of floe "Graphic," a New York tabloid.

Mr. Bayer will attend to the pub-

licity of this rapidly growing concern and
will also assist Sol Angstreich, sales manager and secretary of the corporation, on

For Best Results

GUARANTY RADIO GOODS CO.,

145 West 45th St.. New York City.
Gentlemen. Please send me at once and without
coat to me full analytical exposition of brand-new
edition of Professor Morecroft's famous 'Principles
1,001

of Radio Communication," consisting
pages and 831 illustrations, constituting the second
edition, which is brought right up to date. and
constituting We most complete and authoritative
of

book.

NAME
ADDRESS
CITY

STATE

RADIO WORLD

Please send me RADIO WORLD for

cases the bus may be joined even from
post 4 to post 2.
3. The adjustable primary on the Aero
coil in the antenna circuit, U963, may be
moved farther from the secondary by
pressure of the finger.
It must be remembered that all such
gain in selectivity is at the expense of
volume and of sensitivity. The circuit
as originally designed is just what it
should be for average conditions. The
outline given above takes care of excep-

Fill out and mail in the attached

SUBSCRIPTION BLANK

please find enclosed

on the Aero U43 coil, and the B plus
lead run to either 3 or 4. In extreme

sales and distribution.

SEND NO MONEY

FILL OUT AND MAIL NOW
RADIO WORLD

any unused part. A piece of bus bar

may be connected between posts 3 and 4

145 West 45th Street, New York Citl
(lust East of Broadway)
months, for which

with the

"WINNER"
RECEIVER
Featured in

RADIO WORLD
Use Only Me

HAMMARLUND
CONDENSERS, COILS

and SHIELDS
Specified by the Designer
HAMMARLUND MFG. CO.
424-438 West 33d Street, New York

3-o^1 Rettet,

itammarlund
F' FR ECIS /ON

PRODUCTS
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Marconi Back, Tells
of New Dream Realized
In an address before an assembly of

members of the Institute of Radio
Engineers and the American Institute

of Electrical Engineers, William Marconi
told of the remar <able success of his radio
beam system, with which it has been possible to encircle the world. Only five
years ago he had demonstrated before a
similar gathering with some crude

mechanisms how he thought the beam
This time, he
system would work.
showed slides of the huge beam transmitting plants.
He dwelt at length on fading, which he
said was the main obstacle in the progress
of radio.
"Fading has always been more frequent
and more severe on the England -Canada

circuit than on any of the others," he
continued. "It may be noticed that our

Canadian service is also our shortest distance service, that it is mostly across

the sea and that the Canadian station is
the one which happens to be nearest to
the north magnetic pole."

One Out, Other Goes On

"It frequently occurs that when the
Canadian communication fades out for
some hours on end, the other services to
Australia, India and South Africa, which

meters, then, by applying the basis of a
rule proposed for the consideration of
the International Radiotelegraph Conference at Washington, we find that 3,700

GREBE LICENSED BY
HAZELTINE AND LATOUR
The A. H. Grebe Company of Richmond
Hill, Queens, N. York was recently
awarded a complete license by the Hazeltine Corporation and its subsidiary, the
Latour Corporation.
With this license and licenses from the
Radio Corporation and its associated companies, the Grebe company becomes fully
protected under important patents.
.

wavebands or channels will be practicable

Another Circuit-es mat-

and permissible for the short waves, but
only 90 for the long waves."

s,'

Any Dealer Can Sneuly

BEAM SYSTEM POPULAR

r
CarteRadio
Co.

Washington.

The beam radio system operating between Australia and Great Britain and

300 S. Itonir., Ave. CHICAGO

between Australia and various European
countries is proving immensely popular,

traffic having more than doubled since
its inception.
During the first five weeks from the
opening of the service the beam traffic
averaged 63,000 words per week. Dur-

In B ELIMINATORS, in
T. R. F. sets: in all Mr cults, CLAROSTAT, the

greatest vcrlabla resistor,
Don't
is indispensable.

experiment-use CLANSSTAT.

ing the second five weeks the traffic averaged 130,000 words per week, and during
the third five weeks the average had
grown to 152,000 words per week, while
during the last five weeks there has been
a further increase to an average of 156,000
words per week.

"THE GATEWAY TO
BETTER RADIO." 32
Pages

St., B'klyn.

"We have also frequently noticed that
during these periods signals could be received on a shorter wavelength than the

TUE KNICKERBOCKER 4 was built around Karen
Parts and no others will giro you the saint res4lts
so be sore to use the following Karas Parts when
You Solid MI, set:
2 Karas Orthometrle S.F.L. Extended Shaft .00037 mid.

meter wave when a 26 -meter wave would
not come through.
Under 16 Meters
"As is now generally known very short
waves of 16 meters and under can be better received at long distances by daylight

2 Karen Harmonik Audio Transiormers
I
Karas Eouamatie Inductance Coll
I
Karas 3 -Circuit Inductance

a 16 -

Variable Condensers

2 Karas Micrometric Vernier Dials

Your dealer can supply you with these Karoo parts and the

other standard
parts

today.

You know

stright
Ilne

the

quality

and

frequency
Karas OrthometrIc

Condensers_the

splendid

volume

and

purity

of tone provided by Karas Harmonik 'Transformers-the reliahliti) of
Karen inductance Cella and 3-CIrcult Inductances-and the I -1000th
of an Inch control furnished by Karen Micrometric Vernier Dials. So

classed between 5,000 and 30,000 meters,
and

will

you

to
build
this receiver. Begin to build II
need

and in summer time than during Winter
or at night, and we also know that very
long waves are not affected by daylight."
"If we assume that long waves may be
5

SET, The

To Deliver Truly Am sizing Results

action.

short waves between

lat.

"KNICKERBOCKER 4"

perience difficulties or are thrown out of

BETTER THAN ANY FIXED LEAK is

the

American Mechanical
Labs., Ins., 285 N. 5th

WONDE

also been noticed that the times of bad
fading practically always coincide with
the appearance of large sunspots and intense aurora borealis, usually accompanied
by magnetic storms and at the same
periods when cables and land lines ex-

and

covering

est angles in radio. S.nd
250 to
Dept. R. W..

Parts En ble the NEW

use similar wave -lengths, continue working with undiminished efficiency. It has

one usually employed, often on

rises

CARTER PARTS

TYRMAN TEN RECEIVER

100

be siire to order these Karat parts, so es to make sure of 100 per cord
performance of your K NICK ERBOCK ER 4.

Write for complete. detailed Information about the KNICKERBOCKER
4-wiring Instructions-everything you need in the way of informaMailed free on request. Address

the

Bretwood Variable Grid Leak. It allows adjustment of grid voltage to maximum sensitivity for
reception of fardistant signals, with distortion.

tion.

The Improved 1928 Model De Luxe Bretwood
Grid Leak $1.75; or $2.25 for Grid Leak with
Bretwood Bullet Condenser attached. The North
American Bretwood Co., 145 West 45th Street,

2 Karas Harmonik Audio Transformers
are

used

in

the

Knicknrhoeker

4.

KARAS ELECTRIC CO.

CHICAGO

4039-J NO. ROCKWELL STREET

Complete Stocks of Parts for the KNICKERBOCKER 4

Price. each 55.00.

Now Are Available at All Dealers

New York City

Radio World's CLASSIFIED ADS for Quick Action
10 Cents a Word -10 Words Minimum-Cash With Order

DIRECT FACTORY SALE-Wholesale prices.
Tremendous Savings. Selling direct to you. Here
are some of our many items: 30 Henry Choke,

RADIO CABINETS AND CONSOLES --Before

100 M.A., $2.19; 10 Henry Choke, 403 M.A., $5.48.
Power Transformers for all kinds of Eliminators

buying your radio cabinet or console see our cata
A postal card will bring it to you. Odd
log.
sizes built to your specifications. Standard sizes
shipped promptly. FULT1RTGHT CABINET CO.,
HICKORY, NORTH CAROLINA.

Promptly shipped, upon receipt of order. Send for
free illustrated catalog today. Todd Electric Co.,
Inc. (Manufacturers) 36 West 20th Street, Dept. D,

VALET AUTOSTROP RAZOR-The only razor

and for all types of A.C. Tubes, at Special Low
Prices. EVERY ITEM FULLY GUARANTEED.
New York City.

SEND $1 for 8 weeks' subscription to
RADIO Wosu3, 145 W. 45th St., N. Y. C.
DATA ON how to make a 5,000 mfd. electrolytic condenser, the size of your fist, appeared in
the Sept. 17 and 24 issues of Radio World. Send
30c for these issues or steam your subscription with
Sept. 17 issue. RADIO WORLD, 145 West 45th

St., New York City.

sharpens its own blades. Highly polished
nickelolated, self -stropping Valet AUTOSTROP
Razor, with one blade, in velvet lined metal case.
Leather strop especially prepared, and complete
outfit in neat, lithographed carton. Mailed post

that

paid on recent of 50c. Sl'ECIAL: Send $2 for
one-third of a year subscription for Radio World
(yearly price $6), mention this particular ad. and
complete "Pal" set will be sent as a premium.
If already a subscriber, your subscription will be
extended three months. The COLUMBIA PRINT,
145 West 45th Street, New York City.

BUILD THE WORLD'S RECORD one -tube

By employing an amplifying crystal detector
it operates a speaker and receives great distances.
Instructions 50c. Literature free. Tre Strong,
Box 771, Oklahoma City, Okla.
set.

AMPLIFYING CRYSTAL DETECTOR-Opera
ates speaker-No tubes; no transformers. Money
back Guarantee. Plans 50 cents. Frank Pritchard,
Box 107, Oklahoma City, Okla.
RADIO SET ASSEMBLING, Wiring, Repairing.

Guaranteed

workmanship.

Reasonable

charges.

Write Wm. H. Vordenfeld, Shumway, Illinois.

HOW TO BUILD RADIO WORLD'S Four -Tube

Universal Receiver fully described
Bernard in the March 12, 19 and

by
26

Herman
issues of

RADIO WORLD. Send 45c and get these three
numbers or start your subscription with the first
of these numbers.
RADIO WORLD, 145 West
45th Street, New York City.
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The Big Thrill of

DX, and at very

Higher Notes Impeded
By Leaky Detection

Small Cost to You
Everybody who owns a radio set likes to
tulle in far -distant stations now and then
because not only is there a thrill in hearing
a voice or instrument thousands of miles
away but one verifies the fact that he has
a powerful receiver and that it is in good
condition. if it is able to pick up these
weak signals. Now that the broadcasting

stations are more suitably distributed as to
wavelength or frequency, fans are in a
better position to tune in distance. Be-

sides, the weather is in their favor these

But what kind of a set shall
You know very well that if

days.
used?

be

the

set can tune in distance once in a while,
you can develop sufficient skill to make it

far -distant stations very often,
every night.
Then when you
have visitors you need not boast about
the DX qualities of your set but simply
tune the receiver and let them listen to
You
stations thousands of miles away.
must be sure to have a receiver capable
in

tune

virtually

of responding to your distancegetting tie sires. You also want this set to have delightful tone quality, so that your own
critical ears cannot detect even a single
flaw

reproduction.

the

in

music lovers who may he guests at your
home will comment admiringly upon the
bewitching tone

of your

receiver.

Then

you know you have something real. The
ability to get distance and to reproduce the
original music without distortion depends
largely on the circuit design, and you wiU
find that the Diamond of the Air. either
the 4 -tube or the 5 -tube model, will live
your

to

up

highest

expectations.

By Rudmore J. Fawcett
Detection by the grid condenser and

grid leak method introduces a suppression
of the higher frequencies in the sidebands.

This method detects the low frequencies
much more completely than the high. The
closer the carrier frequency and the modulation frequency, the greater is this effect.
For this reason the, first detector in a
Super -Heterodyne is not so efficient as a
detector which changes the frequency directly from radio to audio frequency.
Again in the second detector, where the

ratio of the intermediate carrier to the

audio frequencies is small, the suppression

of the higher audio frequencies is greater
than in a detector working between radio

tection occurs between radio and audio
frequencies.

But the effect is rather small when de-

Specified for the

TEN

TYRMAN

cifolf fir

including

construction,

winding of coils, how to connect terminals,
what values of condensers and resistors to
use, etc. The receiver consists of a stage
of timed radio frequency amplification, a
specially sensitized detector. first stage of
transformer audio and next two stages 01
resistance audio. it is easily adapted to
playing phonograph records through the
Get acquainted
set tuld on your speaker.
with this new delight.

The 4 -Tube Diamond

perienced listener.

tion

of

such

apparatus.

Thousands

Twin Coupler Coils
The Twin Coupler Co., Inc., 26 Cottage
Street, Poughkeepsie, N. Y., makes more
than twenty,five types of coils, carried in
stock for every type of circuit. These
cover space -wound tuning coils, short
wave kits, space -wound RF transformer,
also plug-in type, low -loss three circuit

Formalize tubing (a strong hard tube of

signer, Twin Coupler coils were specified
for the "Everyman 4." Literature may be'

had from the above concern-J. H. C.

eager to build an economical

set

mechanical design.

electrical

etlieleneY.

workmanship and general utility. They look the
part. too-as handsome a job as you ever saw.

A TRIBUTE TO A LEADER
That's the reams why Cornfield condensers are so
popular. They are the selection of leading circuit
designers and are officially specified for the Cornfield Sutter Select ive-9 and 10, Tyrol. Ten. Madison Moore. Citizens Super -8, Durrfortner- 7. Duo forme r-5. Thompson Super -7 and many other circondenser

will

gins

such

remarkable

Mail coupon for free booklet, "Wherever
You Require

of sur-

batteries, either type

accuracy.

No other
service.

Quality"

CAMFIELD RADIO MFG. COMPANY

passing performance and amazing achievement and this one is the most economical,
the niodt scientific, and the least expen
sive in cost of parts and upkeep. Works
splendidly from

Caulfield condensers are again wedded! Equalizing adjusunent device makes them unegun led for

Leading jobbers and dealers supply Cornfield's.

are

35 E. Walker Drive

Dept. R.W.

Chicago

Mall me your free booklet as advertised.

Look over both of these

City

State

APRIL 23.-How to measure the cut-off

APRIL 0.-A five -tube shielded set em-

-

ploying transformer AF, by Herbert E.
Hayden. Part II of constructional data on
Power Compact, by Lewis Winner. Part
Il of the four-part article on the Nine -

145 West 45th Street, New York City

Address

APRIL 30.-The Equamatic mixer which
can he used with almost any "super" coils,
by Herman Bernard.

E. Hayden.
Part II of discussion
the Nine -in -Line Super -Heterodyne, by
Lewis Rand.

Guaranty Radio Goods CO.

strop.
Name

(Part II.)
MAY 7.-Part I of the Six -Tube Adams
Griffin Shielded Set, by Dana Adams Griffin How to remove squeals in Super.
Heterodynes by employing the 54 degree
angle method. by John L. Barrett.
Gri ffi n.

on

Just fill out the coupon below and note

on delivery. Also, you are to send me, without extra cost, one Auto Strop Safety
Razor, one blade and one automatic razor

MAY 14. The distinction between vo/tage and power amplification, by Spaulding
Spencer. Operating the Six -Tube Adams Griffin Shielded Set, by Dana Adams-

bert

SEND NO MONEY

Air, one newly printed official blueprint of
the 4tube Diamond, and the textual data
giving full directions for constructing these
sets. I agree to pay the postman 75 cents

Interesting Issues of
Radio World

erodyne, by Lewis Rand.
APRIL 10.-Part I of the description of
the MeloHeard Super -Heterodyne. by Her-

blueprints and read the text in both cases

before choosing the receiver you are to
build.

Please send me one newly -printed official
blueprint of the 5 -tube Diamond of the

other fine receivers.

eleven tube Super- Heterodyne, by Herbert E. Hayden, (Part II). Part IV of
the four-part article on how to obtain best
results with the Nine -in -Line Super Het-

Address

--------

AERO-SEVEN and in many

the resistance AF, by J. E. Anderson.
Constructional data on the Melo-Heald. an

Neme

with great success.

what you seat FREE.

PARTS

are specified in the

in

99

or type IA tubes, and can be used with
A and B eliminators, power packs, etc.,

Most listeners can

tell that something is missing but have
difficulty in locating the void.

light brown or black) is carried in stock,
also Westinghouse Micarta panels. After long research on the part of the de-

cuits.

represents the most that is obtainable from
four tubes. A stage of tuned radio frequency amplification. a specially sensitized
detector and two stages of transformer
Follow the blueprint to
coupled audio.
amazing success. Build the set from parts
you have. Full instructions cover utiliza-

most

of high selectivity the suppresion is so
great as to impair seriously the quality.
The lack of strength of the higher notes
can actually be appreciated by the ex-

EQUALTUNE CONDENSERS

the

in

impregnated paper with a polished finish,

How

The 5 -Tube Diamond

of

negligible

quencies in the sidebands.
And this
effect is much greater. In most circuits

Can be constructed in a couple of hours.

exposition

is

The tuner in the radio frequency level
has a similar effect on the higher fre-

tuners, midget solenoids, flat low -loss, and
many others.
A complete
line of

itelffloe

are you going to know which to build?
Carefully inspect the textual data as well
as the blueprints that fully expound the
theory, operation, characteristics and amplification of these two outstanding receivers that differ principally in the type of
audio amplification.

The authorized blueprints that make this
speed and efficiency possible are just off
the press and will be shipped at once together with the new booklet of full textual

It

cases.

and audio frequencies.

even

Indeed,

October 29, 1927

in -Line SuperIleterodyne. by Lewis Rand.

for RADIO
WIRING

Flexible stranded Celatsite is composed of fine,
tinned copper wires with
non -inflammable Celatsite covering in 9 bright
colors. Strips clean, solders readily. Sold only in 25' coils, in cartons colored to match contents. Solid
Celatsite has same colored covering, but
over bus bar wire. Write for tolder to The
Acme Wire Co., Dept. Y, New Haven, Conn.

APRIL 2 -(Fifth Anniversary Number)
Part I of the four-part article on the
super -sensitive Nine -in -Line Super -Heterodyne. by Lewis Rand.
The
-tube
compact. a simple onedial, three three
- tithe
generative set by jasper Henry. Partre-I
of the two-part article on a Power Compact, the B eliminator with a stage of
power audio frequency amplification
by
Lewis Winner.
15

cents

a copy-all seven issues for
mate

80

Radio World. 145 W 45th St., N. Y. City
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112A and 71A Tubes
Are Put on the Market
When we were introduced to the 71 power

tube we were given opportunity for popower in the loudspeaker.
Shortly afterward the high mu tube came
out to make the potential power active.
The result was that we could obtain fine
quality and great volume with resistance
coupled amplifiers.
Introduction of the AC tubes, 26 and
tentional

ment current but otherwise it has the
same characteristics as the older power
tube.

a

.0005

coil

with a

.00035 con-

catalog number of the Aero coil. One
L'-963, list $4.50, and two U-43, list $4.00 each,
should be ordered.
A full description of how to use Aero

As soon as we had become familiar with

the characteristics of the AC tubes the
announcement of the four -element 22
tube was made. This tube has not yet
been put on the market but the manufacturers have promised that it will be
before the end of the current year. Samples of the new tube have been distributed among licensed receiver manufacturers in order that they may be able to

various circuits will be mailed on
The six sockets specified for the Unified
Diamond are those manufactured by Herbert
H. Frost. These are mculded Bakelite and
have springs that make a clinch grip on the
two prongs. The sockets are Frost No.
530, list price 40 cents each.
The volume control is a Frost potentiometer No. S-1895, 'with switch attached.
This potentiometer has a resistance element
recently invf nted and which affords great
versatility and smoothness. The S-1895 lists
at $2.10. It is housed in a Bakelite case
and is supplied with a knob.
Single hole
mounting is used.
Acme stiff Celatsite wire is officially specified for the Unified Diamond.
The finest apparatus is used throughout.
Lynch metalized fixed resistors, Electrad
Phasatrol, CeCo tubes, Eby binding posts,
Turnit variable leak and Anmerites are among
the parts.
coils in

request.

U-43, Price

U-963, Price $4.50

$4.00

The Aero Universal super -sensitive
coils are officially prescribed by Radio
World's Laboratory Staff for the Unified Diamond. These coils are not

only efficient but are so constructed
that they may be placed reasonably
close to one another without fear of
trouble due to magnetic coupling.

incorporate the new tube in next season's
Interesti tg circuits embodying
models.
this tube have already been suggested.

The coil shown at left is the one used
the antenna input circuit. The primary
After the adjustment as made
for best all around results, it is left that
in

The 112 which was introduced about
two years ago as a power amplifier. It

is adjustable.
way.

a good semi -power tube and deserves
a greater popularity. Perhaps in its new
form, as the 112A with .25 ampere filament instead of .5 ampere, it will forge
ahead on the sales chart. This tube has
is

The primaries of the two other coils, illus-

trated at right, are fixed. These primaries
are inside the secondaries at a point where
maximum coupling is obtained. The coils
are versatile in that three ranges of inductances are available in the primary. Of
course, for the secondary the inductance is

been quietly put on the market and has
been obtainable for a month. It has the
same characteristics as the 112, with the

always the same.
The coils used in the Unified Diamond
are to be tuned with .00035 mfd. condensers.

exception of the filament current. A
more efficient filament emitter accounts

World "A" Power Unit --$12.75
Autenmucally provides even
tom

It tell, you Inx to do a th Me and why it is done.
"Prin. plea of Radio Communication" is the title
and edition of which has just
Everything brought right up

but this fact has not deterred users, who
usually heat its filament from the power
mains through a step-down transformer.
The cost is low.

denser you will not be able to tune above
495 meters or thereabouts. Check up on the

around these tubes.

Without Morecroft at their bind radio experimenters and set builders feel lost. Nlorecroft is
the outstanding book on the technique of radio.

quired than for any of the other tubes,

If you use

storage batteries and chargers. Many
fine receivers have already been built

A Case of Necessity

tele

,Ssekt

unvarying

A.dumb nokeless.
t..

i'S'

current tram

Assures full

Lode

madly from your set and wider D. X ranee
Fatuous
WORLD um. 1 1 ty--a t lean than half of the mat of any aimi tar miuliment. Shipped complete. aubieci to inapeetion on
receipt of price. or C. 0 D.. if you wish
25 amp unit
far sets of 4 tuhea or less, 212.75.
80 amp unit for
seta of 5 tubes or more $ i 5.75
Set diamunt it cites In
lull is sent with order Send order today. World Bette,.
Co.. 1219 So. Wabash Ave., Dept. 82, Chicago. Ill.

The Unified
Diamond Group

145 West 45th St.

New York

71% T
METALLIZED

1 1 A.-,
FIXED ESISTOR

the book. the s
come utY the prose.
of

An au thorlta tine book for designers. engineers. service men, distributors. dealers, salesmen. leacher, stud, nta
set owners. John H.
Alurecrof has gained world-wide fame for this
iodate. ul volume
Professor Morecrof L. of the
Electrical Engineering Department of Columbia

to date.

University, mai past president of the institute of
Radio Engineers, pliers hla latest and greatest
Prod -et with strong binding and on good pater.
pages and 831 illustrations.
shipment. Price, $7.50.
1,001

immediate

Guaranty Radio Goods Co.
145 West 45th St.
New York City
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subscription for

Subscribers o

Look at the

Expiration Date ofi
Your Wrapper
We do not like to take your name from
our subscription list without specific instruction to do so, because many of our
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date stamped on your last wrapper, and
if that date is earlier than the issue contained in the wrapper, please send check
to cover your renewal.
In this was, vou will get your conies
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Subscription Dept, RAM WORLD, 145 W.

45th Street, New York City.

and

high power handling capacity account for
the swing of the public toward this tune.
A much higher filament wattage is re-

Aero coils are also made for .0005 mid. tuning,
but if the three -section condenser specified
for the Unified Diamond is used, or any
other condenser where each section is .00035,
be sure that the right Aero coil is used.

and made possible and practical the operation of receiver from the alternating
current mains without the intervention of

71-A, which requires only r/4 ampere fila-

Its high amplification

popularity.

AERO COILS Chosen by Experts

27, followed soon after the high mu tubes,

for the doubled filament efficiency.
The same improvement has been introduced into tile 71, in the form of the

The 210 tube has long been in the field
just now it is rapidly gaining in

and
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-for
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THE R" IS MADE
STRAIGHT LINE!
IN electricity in all its forms, including radio, "R" stands
for resistance. Any resistor that is variable should vary
directly in proportion to the adjustment. In variable grid
leaks this asset of "straight line R" has been missing. But
now it is supplied-efficiently, perfectly-in

The New De Luxe Model

BRETWOOD
The DE LUXE MODEL

-with Condenser Attached

Variable Grid Leak

The 'De Luxe Model
Variable

Grid

Leak

Bretwood
by

specified

Herman Bernard for Radio World's
Four -Tube Universal Receiver.

The improvements made in the new
model-imported from England and
released for the first time-are:

(1) Constant readings, (2) even distribution of the resistance element, (3)
support provided for optional baseboard mountings.

By using the Bretwood Variable Grid Leak you improve
tone quality, by avoiding detector tube overloading,
achieved by correct leak setting. Thereafter the leak may
be varied for extremely distant stations, or may be left at
the original setting.

1.

The knob is hard rubber.

2.

The shaft is durable brass, and can not

3.

The brass lock nut, with milled edge. enables
single hole panel mount.

4.

The barrel is of hard rubber and houses the
the resistnace element and plunger.

5.

The lugs are adjustable

6.

The grid condenser is securely fastened to
the lower lug and requires no extra room,
as it is within the projection of the lugs.

7.

The syphon container distributes a constant
supply of resistance element, making the
reading straight line resistance, and preventing uneven distribution of the resistance

jam or stick.

to any

position

within the sweep of a circle.

element.

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 money -back guarantee., (Or $2.25 for leak with grid condenser attached.,

8.

The hard rubber pedestal affords the option
of perpendicular mounting, as on a baseboard.

Each Bretwood Variable Grid Leak and
Bretwood Bullet Condenser is guaranteed
against mechanical or electrical imperfections and is sold on an absolute five-day

NAME

ADDRESS
CITY

I

STATE

'

Inquiries Solicited from the Trade

money -back guarantee.

If you're not delighted with results, then
we're not even satisfied!

