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My invention relates to an electrical circuit
adapted for optional use either as a radio
receiver employing a metal oxide rectifier as
a detector or as an amplifying and reproduc-

& ing unit for attachment to phonographs or
the like. The new ecircuit requires but few
elements in addition to those employed dur-
ing radio reception and may be readily con-
verted from a radio receiver to an amplifier

12 and reproducer for photographs by manipu-

lation of simple throw-over switches.

When it is desired to use elements of the
conventional type of radio receiver for am-
plifying and reproducing a phonograph ree-

15 ord, the magnetic pick-up of the phonograph
is connected with the detector tube of the re-
ceiving cireuit so as to cause that tube to
operate as an audio frequency amplifier; the
amplification effected thereby together with

20-that effected by the usual additional stage
of amplification preceding the power tube,
providing sufficient amplification for the rela-
tively low voltage delivered by the magnetic
pick-up. This method is predicated upon the

25 1nclusion of a tube type of detector and of
a stage of audio frequency amplification in
the radio receiver. Recently there has been
developed a new type of radio receiver which
utilizes a full wave metal oxide rectifier as

30 g detector and requires no audio frequency
stage of amplification; the rectifier prefer-
ably feeding directly into a power tube con-
nected to the loud speaker. Thus the usual

method above described for converting a

35 radio receiver into an amplifier and repro-
ducer is not applicable to this new type of
receiver because there would be insufficient
amplification if the magnetic pick-up were
connected directly to the input terminals of

40 the power tube. A step-up transformer be-
tween the pick-up and power tube, while
increasing the volume, would result in a con-
siderable sacrifice in the quality of reproduc-
tion and would increase the load on the pick-

45 up with consequent undue record wear..

The circuit of the present invention makes
possible the conversion of a radio receiver
utilizing a metal-oxide rectifier into an am-
plifying and reproducing unit for phono-

50 graphs while insuring sufficient volume of

reproduction without loss in quality or un-
due record wear and without the provision
of an additional stage of amplification. In
the new circuit the additional audio fre-

quency amplification required for phono-.

graphic reproduction is obtained by causing
a tube which operates as a radio frequency
amplifier during radio reception to be oper-
ated as an audio frequency amplifier when
the circuit is connected to the magnetic pick-
up ; the circuit connections being such that the
rectifier serves simply as a negligibly small
capacity path to ground during phonographic
reproduction. :

For a better understanding of the inven-
tion reference may be had to the accompany-
ing drawings of which:

Fig. 1 represents diagrammatically a radio
receiving circuit which, when converted into
an amplifying and reproducing unit for
shonographs includes a single stage of audio
amplification between the phonograph and
power tube; and o .

Fig. 2 renresents diagrammatically a cir-
cuit substantially similar to that of Fig. 1

but including also a step-up transformer op- -

erable when the circuit 1s uséd for reproduc-
tion to increase the volume of sound deliv-
ered by the loud speaker.

The circuit of Fig. 1includestheamplifierl,
having its control grid and cathode connected
across the input terminals 2 of the circuit,
the full wave metal oxide rectifier 8 and the
power tube 4, the output circuit of which is
coupled to the loud speaker 5 by means of a
transformer 6. The anode of tube 1 is con-
nected through a capacity 7 with one input
terminal of the rectifier; the other input
terminal of the rectifier being connected to
the cathode of tube 1 through capacities 8
and 9. A radio frequency choke coil" 10,
offering negligible impedance to currents of

audio frequency has one end connected to.

the plate of tube 1 and its other end connected
intermediate capacities 8 and 9. A variable
capacity 11, connected across the input ter-
minals of rectifier 3, serves, together with
coil 10, to compensate for the inherent ca-

‘pacity of the rectifier.

A resistor 12 grounded at one end, is con-
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2

nected across the output terminals of rectifier
3 to dissipate the steady direct current corre-
sponding to the rectified carrier wave when
the ciremit is used as a radio receiver. A ca-
pacity 13 and a potentiometer resistance 14

are connected in series across resistance 12

. to provide a branch for the alternating com-
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ponent of the rectifier output current corve-
sponding to the modulation current. The
adjustable tap along potentiometer 14 is con-
nected to the control grid of power tube 4.
A battery 15, having its positive terminal
connected through an iron cored inductor 16
to the end of inductor 10 connected to ca-
pacities 8 and 9 supplies plate voltage to
tube 1 and batteries 17 and 18 supply posi-
tive potentials to the screen grid and anode
respectively of tube 4. Inductor 16 has a
negligible direct current resistance and a
practically infinite alternating current reac-
tance. - Batteries 15, 17 and 18 are each
grounded at their negative terminals and the
cathodes of each of tubes 1 and 4 are con-
nected to ground through grid biasing rve-
sistors 19 and 20 respectively.  Capacities
21 and 22 for by-passing high frequency cur-
rents bridge resistors 19 and 20, respective-
ly.

‘When a high frequency voltage corre-
-sponding to a modulated carvier wave is im-
pressed across terminals 2, it is amplified by
tube 1, operating as a radio frequency am-
plifier, and delivered to rectifier 8 throngh
the medinm of inductance 10 and capacities
7. 11 and 8. The alternating component of
pulsating direct current output of the recti-
fier is conducted hy capacity 13 to potenti-
ometer 14. A controllable portion of the
voltage across potentiometer 14 is applied
-to the control grid of the tube 4 for transmis-
sion to the loudspeaker 5.

As capacity 9 by-passes inductance 16 by
providing an alternative path to ground for
the radio frequency currents, inductance 16
has no effect upon.the operation of the ecir-
cuit when used as a radio receiver.

In order to make the above receiving cir-
cuit readily convertible into an amplifier and
reproducer for phonographs it is only neces-
sary to break the cirenit at two peints, name-
Iy between the cathode of tube. 1 and ca-
pacity 9 of rectifier 3 and the grounded end
of resistor 12 and to connect the unground-
ed end of potentiometer 14 with the side of

? capacity 9 formerly connected to the cathode

of tube 1. Switches 23 and 24 and a con-
cuctor 25 are provided for effecting these
changes.  Switch 28, which is a single pole
double throw switch, has its movable con-
tact connected to one side of capacity 9, one
of its fixed contacts connected to the cathode
of tube 1.and the other of its fixed contacis
connected to one end of conductor 25; the
other end of the condunetor 25 being connected
‘to the ungrounded end of potentiometer re-
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sistance 14. Switch 24 is inserted in the con-
nection between one output terminal of the
rectifier and the grounded end of resistor 12.

When switch 24 is opened and switch 23
thrown to connect conductor 25 with capacity
9, the cireuit will operate to amplify audio
frequency voltage applied to terminal 2.
Thus, with terminal 2 connected to the mag-
netic pick-up of a phonograph, tube 1 op-
erates as an andio frequency amplifier and
the alternating voltage appearing . at the
anode thereof iz applied directly to potenti-
ometer resistence 14 by means of inductor 16
and capacity 9.

LPower tube 4 then further amplifies a con-
trollable portion of the voltage across poten-
tiometer 14 and delivers it to the loud-speak-
er through transformer 6. As inductor 10
offers practically negligible reactance to
audio frequency currents, capacity 9 may be
considered as if directly connected with the
anode of tube 1. ,
made up of capacities 7, 8 and 11 and eof rec-
tifier 3 has no effect upon the remainder of
the circuit except to provide a negligibly
small capacity path-to ground through re-
sistor 12, ‘

The circuit of Fig. 2 differs from that of
Fig. 1 only in that an auto-transformer 26 is
connected in lead 25; one end of the trans-
former being connected to the ungrounded
end of resistor 14, the other end of the trans-
former being grounded and the mid point
thereof being connected to the fixed contact

of switch 23." The secondary inductance of

transformer 26 is high enough so-that no
appreciable loss of audio frequency voltage
applied to potentiometer 14 will occur when
the circuit is used as a radio receiver. -When

used as an audio frequency amplifier and re-

producer for phonograph transformer- 26
serves to step-up the voltage applied to the
power tube and hence to increase the available
range of audio amplification.

It will be apparent from the above de-
seription that a radio receiver utilizing a
metal oxide type of rectifier and having no
stage of aundio frequency amplification pre-
ceding the power output tube, in accordance
with the invention may be readily converted
into an amplifier and reproducer for phono-
graphs by the addition of few: elements,
namely a pair of switches and an inductor
having high alternating current impedance
and negligible resistance and, if desired, an
auto transformer for increasing the range of
amplification; the additional elements be-
ing so included in the cireuit as not to in-

terfere with the proper operation of the cir-

cuit when used as a radio receiver and as to
cause a tube normally operating as a radio
frequency amplifier to perform as an audio
frequency amplifier when the circuit is used

for phonographic reproduction. .
The new radio receiving circuit disclosed

The part of the circuit
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herein forms the subject matter of other ap-

plications filed by me as follows—Serial No.

540348, filed May 27, 1931, Serial No. 566407,

filed Oct. 2, 1981, Serial No. 569480, filed Oct.
517, 1931, Serial No. 633273, filed Sept. 15,
1932; the present application being direct-
ed to the combination with such receiver of
elements which make possible its use either
as a receiver or as an amplifying and repro-
ducing unit.

Although I have herein shown and de-
scribed only two forms of apparatus embody-
ing my invention, it is understood that vari-
ous changes and modifications may be made
therein within the scope of the appended
claims without departing from the spirit and
scope of my invention. —

Having thus described my invention, what
I claim is:

1. A radio receiver including an amplifier,
a full wave metal oxide rectifier coupled to
the output circuit of said amplifier and a
power tube coupled to the output circuit of
sald rectifier, and manually operable means
in the output circuits of said amplifier and
of said rectifier adapted when operated to
convert said civcuit into an amplifying and
reproducing unit for phonographs with said
amplifier serving as an audio f{requency am-
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plifier and said rectifier cffectively by-passed.
2. A radio receiver according to. claim 1
wherein the plate circuit of said amplifier
includes an inductor of negligible direct cur-
rent rvesistance and high alternating current
impedance and the output circuit of said am-
plifier includes a capacity normally provid-
ing a by-pass for alternating currents about
said inductor, said manually operable means
in the amplifier output cirenit serving when
operated to connect the plate of said ampli-
fier to the input of said power tube through
said capacity.
3. An electric circuit adapted for use as
a radio receiver and convertible into an am-
plifier and reproducer for phonegraphs or
the like comprising in combination an ampli-
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fying tube, a metal oxide rectifier coupled to -

the output circuit of said tube, a power tube
coupled to the output circuit of said rectifier
and a reproducer coupled to the output cir-
cuit of said power tube, an inductor in the
plate cireuit of said amplifying tube and a
capacity having one side connected to the
low potential side of said inductor and its
other side adapted for connection to the cath-
ode of said amplifying tube to by-pass alter-
nating currents about sald inductor during
operation of said amplifying tube as a radio
frequency amplifier and of said circuit as a
% radio receiver or for connection to the input

circuit of said power tube to impress alter-
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nating voltages of audio frequency ampli-
fied by said amplifying tube upon said power
tube during operation of said circuit as an
amplifier and reproducer for phonographs,
the output ecircuit of said rectifier being
adapted to be opened during operation of

-said eircuits as an amplifier and reproducer.

4. An electric civcurt according to claim 3
including an auto transformer connected to
the input circuit of said power tube, said
capacity when disconnected from the cath-

cde of said amplifier being connected through

said transformer with the input circuit of
said power tube whereby the alternating
voltages amplified by said - amplifier are

“stepped up by said transformer and im-

pressed upon said power tube when the cir-
cuit is used as an amplifying and reproducing
umit. ' :

5. An electric circuit comprising in combi-
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nation an amplifier, a metal oxide rectifier -

having its input terminals coupled to the
output circuit of said amplifier, the output
cireuit of said rectifier being divided into
two branches, one for the dissipation of the

“steady direct current component and one for

the alternating currvent component of the
rectifier output corresponding respectively to
the carrier current and to the modulation
current when a modulated carrier wave igim-
pressed upon said amplifier, a switch in the
subput civcuit of said rectifier adapted when
opent to disconnect one output terminal of
said rectifier from said branches, a power
tube, means for impressing upon said power
tube a controllable portion of the voltage
across said alternating current branch and
a reproducer coupled to the output circuit of
said power tube, a source of plate potential
for said amplifier and two inductors connect-
ed in series between said source and the plate
of said amplifier, & capacity having one side
connected to the plate circuit of said ampli-
fier intermediate said conductors and manu-
ally operable means for connecting the other
siae of sald capacity either to the cathode
of said amplifier to provide a by-pass for
alternating current about one of said induc-
tors or to the said alternating current
branch of the rectifier ouput circuit, the
rectifier being connected across the other of
said inductors whereby when said switch
in the rectifier output. circuit is closed and
said capacity is connected to the cathode of
said amplifier the circuit operates as a radio
receiver and when said switch is open and
said capacity is connected to said alternating
current branch said circuit operates as an
audio frequency amplifier and reproducer.
In testimony whereof I affix my signature.

WILLARD P. PLACE.
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