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1 Claim.

My invention relates to a sound reproducing
system, and in particular to a system for the
electric reproduction of sound from either radio
waves or phonograph records at will,

5 An object of my invention is to devise an elec-
tric reproducing system for phonographs in
which the audiofrequency stages of a radio re-
ceiver are employed for the amplification of the
phonograph pick-up currents.

A further object of my invention is to de-
vise a phonograph reproducing system in which
the phonograph pick-up element is connected in
series with the input circuit of the detector tube
in a radio receiver.

Still another object is to devise an electric
reproducing system in which the audio stages
of a radio receiver are employed for amplifying
the pick-up current, and in which the pick-up
element is connected into the input circuit of
20 the detector tube by a plug and jack connection

which automatically changes the operation of

the detector tube from that of a detector to that
of an amplifier. More specifically, my invention
provides means for connecting -a phonograph

25 pick-up device to the input eircuit of a detector
tube which is normally maintained at a high
negative potential for detector action, and which
upon the insertion of the pick-up device into the
circuit automatically changes the biasing poten-

30 tial to cause the detector tube to function as
an amplifier.

The single figure of the drawing illustrates my
invention as applied to a commercial radio re-
ceiver which comprises a tuner compartment A,

35 an amplifying and detecting compartment B, and

" a compartment C containing the audio frequency
amplifiers and the power supply units. Com-
partments A, B and C comprise metallic casings
which are connected together by suitable bond-
ing connections indicated at (@) and (b).

The tuning compartment A contains suitable
tuning apparatus for selecting the desired wave,
which apparatus forms no part of the present
invention, and it is not described in this appli-
cation.

Compartment B contains a radio frequency
amplifier comprising five transformer-coupled
vacuum tube amplifiers Al, A2, A3, A4 and A5,
and a vacuum tube detector D. The vacuum
. tubes employed are of the uni-potential cathode
"type with heater. The uni-potential cathodes

of the amplifiers are connected to a common con~
nection 2 which is grounded to the metallic cas-
ing of compartment B as at (¢) through a con-
55 nection including a fixed resistance Re in com-
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partment C and the volume control resistance
Rwve. The cathode-return terminals of the input
circuits of the amplifiers are connected to a com-
mon connection 3 which is connected to the
metallic casing of compartment B as indicated
at (¢). The heaters of the amplifier and de-
tector tubes are supplied with heating current
from. secondary winding 5 of transformer T5.
The midpoint of secondary winding 5 is grounded
to the metallic casing C as indicated at (d).
The plate current supply source for the ampli-
fier and detector tubes includes a full wave rec-
tifier tube RT, the filament of which is heated
from winding 6, and the plate elements of which
are connected to opposite terminals of winding 7.
The midpoint of winding 7, which constitutes the
negative terminal of the plate current supply, is
grounded to the metallic casing C as indicated at
(e). The midpoint of winding 6, which consti-
tutes the positive terminal of the rectifier, is
connected to a filter unit including choke coils
8.-and 9, resistance 10 and 11, and condensers 12,
13 and 14. Choke coils 8 and 9 and resistances
10 are included in series in the positive side of the
plate supply circuit, while resistance 11 and con-
densers 12, 13 and 14 are connected in shunt to
the plate supply circuit as shown. The plate
circuit for the radio frequency amplifiers A1l to
A5 is.-completed from the positive side of the
rectifier filtter through wire 15 to winding 16
of the loud speaker LS, and through winding
16 to a common wire 4, to which the plate cir-
cuits of the radio frequency amplifiers are con-
nected. The plate circuit of the ‘detector D
is completed from positive terminals 17 of the
rectifier filter through primary winding of trans-
former T6, through radio frequency choke coil
RC, to the plate element of the detector. The
cathode of detector D is grounded to the metallic
casing C by a connection including biasing resist-
ance R2 which is connected to the frame of a
jack J mounted on metallic compartment C. A
by-pass condenser C3 is connected between the
plate and cathode elements of detector D to
by-pass the radioc frequency current, and a by-
pass condenser C10 is connected from the de-
tector cathode to the conductor 3 and to the cas-
ing B by connection C. The cathode-return ter-
minal of the input circuit of detector D is ground-
ed to metallic compartment B and to wire 3
through normally closed jack contacts 18 and
19. The midpoint of the secondary winding of
transformer T6 is grounded to metallic casing
C, and the end terminals of the winding are con-
nected, respectively, to the grids of a push-pull
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amplifier A6—A7. 'The cathodes of amplifiers
A6 and A7 are heated by current supplied from
winding 20 of transformer T5. The midpoint
of winding 20 is grounded to casing C through
a biasing resistance 21. The plate elements of
amplifiers A6 and A7 are connected respectively
to opposite terminals of the primary winding of
transformer 'T'7, and plate current is supplied to
these amplifiers by a connection 22 from between
choke coils 8 and 9 on the rectifier filter to the
midpoint of the primary winding of transformer
T7. The secondary of transformer T7 is con-
nected to the operating winding 23 of loud speaker
LS. A resistance R3 shunted by a condenser
C4 is connected from one terminal of magnetiz-
ing winding 16 of loud speaker LS to mefallic
casing C for the purpose of supplying additional
magnetizing current to winding 16 over that
supplied by the plate currents of amplifiers Al
to A5.

24 indicates a plug the leads of which are
connected to a phonograph. pick-up device PC
whereby the audiofrequency stages of the radio
receiver may be employed for the electric repro-
duction of phonograph records. The sleeve of
plug 24 is adapted to make connection with a
jack contact to connect resistance R5 in par-
allel with resistance R2. 'The tip of plug 24

. makes contact with spring contact 18 of jack

J to complete the grid circuit of detector D
through the phonograph pick-up device and to
open contact between contacts 18 and 19.
Operation of the arrangement is as follows:
With the plug 24 removed from jack J, contacts
18 and 19 are closed, and the grid-cathode cir-
cuit of detector D includes resistance R2. The
drop in potential across resistance R2, due to
the space current flowing through it, maintains

. the grid highly negative with respect to the

cathode, so that the tube operates on the lower
bend of its characteristic curve. 'This operation
is commonly referred to as plate-circuit- detec-
tion. Incoming radio waves selected by tuner A
are amplified by radio amplifier stages Al to
A5, detected by D, and the resultant audiofre-
quency currents are amplified by the push-pull
amplifier A6—AY7, and reproduced in the loud-
speaker I.S. The volume of the reproduction is

_ controlled by regulating resistance Rve, which
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is included in the input circuits of the radio-
frequency amplifiers and determines the value
of the negative bias.

Upon inserting plug 24 into jack J for pho-
nographic reproduction, the input circuit of de-
tector D is broken at contacts 18—19 and the
phonograph pick-up device PC is connected in
series with the grid circuit by the tip and sleeve
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of the plug. Resistance R5 is automatically con-
nected in parallel with biasing resistance R2 upon
the insertion of the plug, and the effective or com-
bined biasing resistance thereby produced is such
that the tube D operates as an amplifier on the
straight line portion of its characteristic curve.
For example, in one commercial embodiment of
my invention, resistance R2 is of the order of
20,000 ohms while resistance R5 is of the order
of 1000 ohms. It will be understood, however,
that the values of these resistances will be deter-
mined by the characteristic of the detector tube
employed.

The currents generated in the pick-up PC are
amplified by tube D and again amplified by the
push-pull stage A6—AYT before being transmitted
to the loud-speaker LS. The volume of the repro-
duction may be controlled in any desired manner,
preferably by the usual control incorporated in
the pick-up device.

While I have described but one commercial em-
bodiment of my invention, it is obvious that cer-
tain other arrangements could be substituted
without departing from the spirit of the inven-
tion. For instance, a switch may be substituted
for a jack in cases where the phonograph and
radio apparatus are incorporated in a single in-
strument. It is desirable in such a case to com-
bine the motor control switch or the main pho-
nograph controlling means with my bias con-
trolling switching means so that as the turntable
is thrown into operation change in biasing resist-
ance adapting the detector for audio amplifying
is accomplished in a single control.
tact 30 on the phonograph jack 24 is connected
in a general manner at 32. 'The conductor 33
connects the supply voltage main with the other
side of the motor. The other side of the supply
line is grounded at 34 so that when the phono-
graph jack is inserted the phonograph motor
switch is closed simultaneously with the changing
of the bias above referred to.

‘What I claim is:

In a radio phonograph combination, a radio

receiver including a vacuum tube detector, an i

audiofrequency amplifier, and a sound repro-
ducer, said vacuum tube detector being provided
with input and output circuits, and a resistance
common to said circuits, a phonograph pick-up
device, a turntable, an electric motor for operat-
ing said turntable, and means provided to con-
trol simultaneously the connection of said pho-
nograph pick-up, the value of said common re-
sistance and the supply circuit for said pho-
nograph motor, v
STUART WM. SEELEY.
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