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My invention relates to amplifying sys-

tems, and particularly to systems in which the
output from either a radio-receiver or a:
sound-record-actuated device may be applied

at will to a single amplifier.

One object of my invention is to provide, in

systems of the type referred to above, a con-

trol device that will enable the user to adjust

the volume of sound generated. v
Another object of my invention is to pro-

vide a single current-limiting device adapted

to control the output of either the radio re-
ceiver or the sound-record-actuated device.
. Another object of my invention is to pro-

15 vide, in systems of the type first referred to,
switching means for simultaneously deener-
gizing the radio receiver and connecting the

‘?iound.-reCOrd-ac_tuated device to the ampli-
er.

20 Another object of my invention is to pro-
vide means for preventing excess voltage
from being applied to the amplifier upon de-
energization of the radio receiver.

Still another, and more specific object of

28 my invention is to provide means whereby a
single switching device may be utilized to
simultaneously deenergize and disconnect a
radio receiver from an amplifier, transfer a
current-limiting device from the radio re-

10

30 ceiver to the sound-record-actuated device,

and connect in circuit the excess-voltage pre-
- venting means above referred to.

My invention broadly consists in so arrang-
ing a resistor that it may be utilized either
as a shunt resistor across the output circuit
of one of the thermionic tubes in a radio-
receiver, or may be associated as a potenti-
ometer with the output circuit of a magnetic
pick-up device actuated by a phonograph
record or the like. In the latter case, suitable
connections are provided whereby any de-
sired portion of the voltage drop across the
resistor may be employed to energize an am-
plifier, permitting perfect control of the
sound output. o

The novel features which I believe to be
characteristic of my invention, including fea-
tures not included in the brief statement of
the objects thereof, are set forth with par-
ticularity in the appended claims. My in-
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vént:,ion. itself, however, both as to its or-
ganization and method of operation, will
best be understood by reference to the follow-

ing description taken in connection with the
-accompanying drawing, the single figure of

b5
which is a diagrammatic view of a pre-
ferred form of my invention as applied to a
combined radio-receiver, magnetic-pick-up,
sound-record actuating means, amplifier and
loud-speaker, usually known in the art as a
“radio-phonograph”.

The radio receiver may embody any of the
standard and well-known circuits, or may be
of the super-heterodyne type, the latter being
the form chosen for purposes of illustration.
The super-heterodyne receiver, as usually
constructed, comprises a radio-frequency am-
plifying tube 1, provided with an incut cir-
cuit comprising an inductor 2 and a condenser
3, an oscillator tube 4, a detector tube 5, one
or more intermediate-frequency amplifier
tubes 6 and 7, a second detector tube 8, and
one or more amplifying tubes 9 and 11. The
filaments 12 of the first seven tubes may be
connected in series with a source 13 of direct
current or of rectified alternating current,
a resistance 14 being shunted across the fila-
ment of each tube to fix the voltage applied
thereto. The filament 15 of the last power-
amplifying tube 11 need not be energized by
direct current, but may be fed from a sec-
ondary 16 of a transformer 17, the primary
18 of which is energized by a source of al-
ternating current 19. A loud speaker 21 is
connected in the output circuit of the tube 11,
and is energized from a source of potential 22,
which may also supply plate potential to the
other tubes.

A magnetic pick-up 23, having output con-
ductors 24 and 25 across which may be con-
nected a filter comprising an inductor 26 and
a condenser 27 for the purpose of by-passing
current variations due to “scratch”, is ar-
ranged to be actuated by a phonograph rec-
ord 28. A resistor 29 having a value of ap-
proximateiy 25,000 ohms is connected to the
output conductor 25, the circuit back to the
other conductor 24 being completed through
a fixed contact 31 and & movable contact 32. 1cc
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The manner in which the movable contact 32
is actuated will be later explained. -
A contact-arm 33 is associated with the
resistor 29, a conductor 34 leading from the
arm 33 to a second movable contact 35, with
which are associated upper arnd lower fixed
contacts 36 and 87. A conductor 38 leads
from the lower fixed contact 37 to a termi-
nal 39 of the primary 41 of an-audio-fre-
quency transformer 42 associated with the
output circuit of the second detector tube 8,
another terminal 48 of the primary 41 being

connected by a conductor 44 to the source 22.

of plate potential, which source is also con-
nected to the magnetic pick-up output con-
ductor 25 by means of a conductor 45.

The plate 46 of the first detector tube 5 is
divectly connected, by a conductor 47, to the
upper fixed contact 36 associated with the
movable contact 35, for a purpose which will
later be explaihed. )

Two movable contacts 49 and 51 are asso-
ciated with the filament-potential source 18

through a conductor 52, a fixed contact 53

being associated with the upper contact 49,
and another fixed contact 54 being associated
with the lower contact 51. The upper fixed
contact 53 is connected to the filament 12 of
the first audio-frequency amplifying tube 9
through a conductor 55, having a resistor 56
in series therewith. This resistor should be
equal in value to the combined resistances
of the filaments of the tubes 1, 4, 5, 6, 7, and
8, and the shunting resistors 14 referred to
previously. '

A circuit can be traced from the lower
fixed contact 54 by way of a conductor 57
through the filaments of the tubes 5, 6, 1,
7, 4, 8 and 9, in the order named, a con-

ductor 58, through the filament potential.

source 13, the conductor 52, and back to the
movable contact 51. : '

Each of the four movable contacts is pref-
erably operated simultaneously by a single
movement of a switching device 59, the Iat-
ter being made of insulating material.

In the operation of my device, assuming
that it is desired to utilize the radio receiver
to actuate the loud-speaker 21, the switch-
ing device 59 is operated to close the contacts
35 and 36 and the contacts 51 and 54, and
to separate the contacts 81 and 82, contacts
35 and 37, as well as contacts 49 and 53. 'This
operation energizes the filaments of the radio
receiver, through the circuit previously
traced, and also connects the resistor 29 be-
tween the plate 46 of of the first detector tube
5 and the source of plate potential 22, there-
by shunting the primary 61 of output trans-
former 62, the secondary 63 of which serves

as the input for the intermediate frequericy

amplifier tube 6. The potential applied to
the plate 46 of the detector tube 5 then de-
pends upon the position of the contact arm
83, and may accordingly be varied as de-
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sired in order to vary the amount of energy
supplied to succeeding tubes of the system.

‘When it is desired to utilize a phonograph
record or other sound record as the source
of current variations to be amplified, the
switching device 59 is operated to close the
contacts 31 and 32, the contacts 35 and 37,
as well as the contacts 49 and 53, at the same
time separating the contacts 35 and 86 and
the contacts 51 and 54. The filament-poten-
tial supply circuit for the first six tubes is
accordingly broken, the first audio-frequency
amplifying tube 9 alone being energized di-
rectly from the source 13. The resistor 56

compensates for the resistance of the- fila- -

ments of the deenergized tubes and the re-
sistors associated therewith, in order to pre-
vent excess filament potential from being ap-
plied to the filament of the audio-frequency
amplifying tube 9.

A circuit through the magnetic pick-up is
completed by the closing of contacts 31 and
32, permitting the current variations set up
thereby to be impressed across the large re-
sistor 29, while the closing of contacts 35 and
37 causes that portion of the resistor 29 in-
cluded between the contact arm 33 and the
conductor 45 to be shunted directly across the
primary 41 of the audio frequency trans-
former 42. Potential variations existing
along the resistor 29 may accordingly be im-
pressed on the primary 41, the position of the
contact arm 33 controlling the amplitude of
such potentials.

The secondary 40 of the audio-frequency
transformer 42 serves as the input for the
first audio-frequency amplifier tube 9, the
out§ut from which energizes the power am-
plifier tube 11, which in turn, actuates the
loud-speaker 21. .

It is thus apparent that I have provided
a highly efficient system for volume control
that is applicable to any of the usual and well-
known radio receivers, when used in combi-
nation with a sound record-actuated device
for the-réproduction of either radio programs
or phonograph records. A single movement

of a single control device serves to shift from -

radio. to phonograph actuation, and a single

- resistor is used in either case for output vol-

ume control. :

By shifting the resistor from the primary

of the first audio-frequency transformer to
one of the tubes carrying radio-frequency
when it is desired to receive a radio program,
I am enabled to obtain better and more uni-
form control of the loud-speaker output, than
if the resistor were permitted to remain across
the audio-frequency transformer. At the
same time, overloading of the intermediate-
frequency-amplifying tubes and the second
detector, with consequent signal distortion, is
largely prevented. :
Although I have described my invention in
connection with a radio circuit of a single
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specific type, and have illustrated a switch-
ing device particularly adaptable for use
therein, it is obvious to those skilled in the
art that it is not restricted thereto. It ismy
intention, therefore, that my invention shall
not be limited except in so far as is necessi-
tated by the prior art and as indicated by
the spirit of the appended claims.

I claim as my invention:

1. In combination, a radio-receiving sys-
tem, an amplifying device, a source of audio-
frequency currents, a current-limiting device,

- means comprising a multi-contact switch for
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connecting either the radio-receiving system
or the source to said amplifying device, said
connecting means serving to actuate addition- -
al means for connecting said current-limiting
device in circuit with either said radio-receiv-
ing system or said audio-frequency-current
source, and means for deenergizing the radio-
receiving system when disconnected from said
amplifying device.

2. In combination, a radio-receiving sys-

tem comprising a plurality of thermionic de- -

vices having cathodes adapted to be energized
by a source of current, an amplifying device,
a source of audio-frequency currents, a cur-
rent-limiting device, means comprising a
multi-contact switch for connecting either
the radio-receiving system or the source to
said amplifying device,said connecting means
including additional means for disconnecting
said source of cathode energy from said radio-
receiving system, and simultaneously oper-
able means for connecting said current-limit-
ing device in circuit with either said radio-
receiving system or said source of audio-fre-
quency currents. : o

3. In aradio receiving system, a thermionic
device arranged to amplify incoming signals
at high frequencies, a thermionic device ar-
ranged to demodulate said signals, a thermi-
onic device arranged to amplify at audio-fre-
quencies, a pick-up device adapted to trans-
Iate the undulations of a phonograph record
into electrical fluctuations, a volume-control
device, and means for associating either said
pick-up device or said demodulating device
with said audio-frequency amplifier, the said.
means also functioning to associate the vol-
ume-control device with the output circuit of
the thermionic device that amplifies at high
frequencies when the demodulating device is
associated with the audio-frequency amplifier
and to associate the volume-control device
with the pick-up device when the said pick-up
device is associated with the audio-frequency
amplifier.

3

means actuated by said last mentioned means
for operatively associating the amplitude-
controlling means with the current-source
that is connected to the amplifier.

5. In aradio receiving system, a first device
capable of amplifying currents at radio fre-
quencies, a second device capable of demodu-
lating said currents, an output circuit for the
first device, an output circuit for the second
device, volume-control means, switching
means for associating said volume-control
means with either of said output circuits,
said switching means including instrumen-
talities for positively rendering said first de-
vice inoperative whenever the volume-control
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means is associated with the output circuit

of the second device.
In testimony whereof, I have hereunto sub-
scribed my name this 3rd day of September,

1926. 4
. JAMES R. BALSLEY.

~ 4. In combination, a plurality of sources .

of variable electric currents, an amplifier,
means for controlling the amplitude of said
currents, means comprising a multi-contact

_switch for rendering a pre-selected one of

said sources inactive and for connecting an-

other of said sources to said amplifier, and
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