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The present invention relates to combined de 
tector-oscillator circuits for radio receiving ap 
paratus and the like, wherein a single electric dis 
charge device contains, in a common envelope, 

, electrodes adapted for connection with an oscilla 
tor circuit and other electrodes adapted for con 
nection with a detector or an amplifier circuit, the 
arrangement of the electrodes being such that the 
two circuits are coupled through the common 
electronic stream of the device. 
A combined detector and oscillator System of 

the type to which the invention relates is shown 
and described in a co-pending application of J. C. 
Smith, Serial No. 654,421, filed January 31, 1933, 
entitled “Signaling systems' and assigned to the 
same assignee as this application. 
In said, co-pending application a multi-elec 

trode electric discharge device, as a combined de 
tector and oscillator, is provided with a cathode, 
an inner control grid as an OScillator grid, a Sec 
ond grid or electrode adjacent thereto as an os 
cillator plate, an outer control grid to which sig 
nals are applied, a screen electrode for said outer 
control grid, and an output anode to which is 
connected an intermediate frequency amplifier. 
Oscillations applied to the inner control grid and 
signals applied to the outer control grid are mixed 
by electronic coupling and appear in the output 
anode circuit as intermediate frequency signals. 
With the advent of multi-electrode, dual-func 

tion electric discharge devices Such as oscillator 
detectors of the above type, known commercially 
as pentagrid converters of the general type repre 
sented by the RCA 6A7 tube, the desirability of 
utilizing such devices in other circuits of radio or 
amplifier apparatus for a different purpose, or in 
the same circuit for a different purpose has be 
come evident. 

In a superheterodyne radio receiver, for exam 
ple, it may often be advantageous to provide a 
circuit and means for utilizing a detector-Oscilla 
tor, converter or frequency changer type of com 
bination electric discharge device, first normally 
as a radio signal detector and Oscillator and then 

5 as an amplifier, such as an audio frequency an 
plifier, for the amplification of signals derived 
from a phonograph pickup device. By employing 
the same electric discharge device as a combined 
signal detector and oscillator or converter and as 
an amplifier for phonograph signals, it has been 
found that radio-phonograph combination appa 
ratus of the Superheterodyne type may be consid 
erably simplified and reduced in cost. 

It is, therefore, an object of the invention to 
provide a circuit and means for utilizing an elec 

tric discharge device of the combination type of 
a normal function as a signal converter and effec 
tively for different functions in the same or an 
other circuit of radio apparatus and the like. 
Since a device of the character described em 

bodies oscillator electrodes and is connected nor 
mally With an OScillator circuit having electronic 
coupling with the amplifier or detector portion, 
the provision of circuits and Switching operations 
for effectively utilizing the device and in control 
ling the device for providing the additional func 
tions as above described has been found to present 
new problems and difficulties in the way of stable 
Operation. 

It is, therefore, a further object of the inven 
tion to provide an improved selector circuit for 
controlling an electric discharge device of the 
combined detector-oscillator type whereby the 
same may be employed in other circuits of an ap 
paratus and/or in another manner without ap 
preciably affecting the efficiency of operation of 
the device under any selected condition of opera 
tion. 

It is a further object of the present invention 
to provide an improved switching circuit for a 
combined detector-oscillator electric discharge 
tube Whereby the same may be employed nor 
mally as a detector-oscillator and alternatively as 
an amplifier. 

It is a still further object of the invention to 
provide an improved audio frequency or phono 
graph input circuit and SWitching means therefor, 
whereby the detector elements of a combined de 
tector-oscillator electric discharge device may 
provide an audio frequency amplifier without be 
ing affected by operation of the oscillator portion 
thereof. 

5 

O 

15 

20 

25 

30 

It is another object of the invention to provide, 
in connection with an electric discharge device of 
the pentagrid converter type, an improved signal 
receiving circuit and means therein for selectively 
operating said device as a combined detector 
oscillator for continuous Wave signals and as a 
detector for modulated signals. 

It is also a further object of the invention to 
provide an improved and simplified radio phono 
graph combination system embodying substan 
tially a minimum number of electric discharge de 
vices and a combined detector OScillator device 
having an improved and simplified input coupling 
circuit for radio and phonograph signals and an 
improved output coupling circuit therefor. 
The invention will be better understood, and 
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other objects and advantages of the invention will 
appear from the following description. When con 



5 

O 

O 

2 5 

3 5 

40 

5 5 

60 

5 

2 
sidered in connection with the accompanying 
drawings, and the scope of the invention will be 
pointed out in the appended claims. 
In the drawings, Figure 1 is a circuit diagram of 

a combined detector-oscillator system embodying 
the invention and arranged for utilizing a portion 
of the detector-oscillator device as an amplifier; 

Fig. 2 is a similar circuit diagram of a detector 
oscillator System showing a modification of the 
invention as adapted to provide a detector for 
continuous and modulated wave signals; and 

Fig. 3 is a circuit diagram of a radio receiving 
system and phonograph combination provided 
with an improved detector-oscillator circuit em 
bodying a further modification of the invention. 

Referring to Fig. 1, 5 is a combined detector 
oscillator electric discharge device having a cath 
ode 6 of the heater type, an inner control grid 7 
connected with a tuned oscillator circuit 8, and 
an oscillator anode electrode 9, coupled to the 
oscillator circuit 8 through an oscillator plate 
circuit 0 and a feed-back winding , the latter 
being inductively coupled to the tuned circuit 8. 
The cathode 6 is provided with a self-bias re 

sistor 2 inserted in circuit therewith to the neg 
ative end of which resistor an outer control, or 
signal grid, 3 is returned through signal input 
circuits 4 and 5. In the present example the 
signal input circuits are arranged in Series with 
each other with the circuit 5 more adjacent to 
the cathode. 
The device 5 is provided with an output or main 

anode 6, in the output circuit T of which are 
connected output circuits 8 and 9, correspond 
ing to the input circuits 4 and 5. The device 
is also provided with a screen electrode 20 be 
tween the signal grid 3 and the adjacent elec 
trodes 9 and 6. 

Suitable operating potentials for the anode and 
screen electrodes are obtained from Supply ter 
minals 2f providing a source of direct current 
having a polarity as indicated. An intermediate 
potential is provided for the screen electrode 20 
through a voltage divider resistor 22 connected 
between the terminals 2 and provided With a tap 
23 for the screen grid supply lead 24. 

In the ordinary course of operation radio fre 
quency signals are supplied through the input cir 
cuit 4 to the signal control grid 3, while Oscil 
lations are applied to the grid to provide the 
desired intermediate frequency signal, which is 
taken through the output anode circuit 7 and 
the output circuit 8. 

In circuit with the oscillator anode 9 is a re 
sistor 25 which is normally short-circuited by a 
SWitch indicated at 26, in the closed position. 
With the Switch 26 closed, a normal Operating 
potential is applied to the oscillator anode 9, 
which is relatively higher than that applied to 
the screen grid 20 from the tap 23. The value of 
the resistor 25 is such that with the Switch 26 
open, the voltage applied to the oscillator anode 
is then reduced to a value preferably below that 
of the screen grid 20. 

It has been found that such reduction of the 
voltage on the oscillator anode is sufficient to stop 
the Oscillations, and that With the oscillations 
stopped in this manner, the device 5 may be used 
for other purpose than its normal function as a 
combined detector and Oscillator. 

It will be noted that the device comprises the 
oscillator portion including the electrodes 6, 7 
and 9, and a Screen grid amplifier portion includ 
ing the electrodes 6, 3, 6 and 20. It has been 
found that by stopping the oscillations, either the 
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oscillator portion or the detector portion of the 
device may separately be used as a radio fre 
quency, intermediate frequency or audio fre 
quency amplifier and as a separate detector, de 
pending upon the type of circuit employed in con 
junction with it. 

In the present example, audio frequency input 
and output circuits are indicated respectively at 
f5 and 9, and in the circuits shown, are provided 
for the purpose of utilizing the detector portion 
as an audio frequency amplifier. It will be noted 
that the circuits f5 and 9 are located at the low 
frequency ends of the control grid and anode cir 
cuits, and when signals are applied to the device 
5 through the input circuit 5, the circuit f4 in 
Series therewith offers no appreciable impedance 
to the low frequency signals. Likewise, the high 
frequency output circuit 8 offers no appreciable 
impedance to the audio or low frequency signals 
received through the output circuit 9 in series 
there with. 
In order, however, that the low frequency input 

and output circuits may not interfere with the 
transfer of high frequency signals, the circuits 5 
and 9 are by-passed by any suitable means, such 
as a condenser of Suitable value or Short circuited 
by a Switch. In the output circuit, a condenser 
27, having a low impedance to high frequency sig 
nals is employed in the present example and the 
low frequency input circuit 5 may likewise be 
by-passed, a suitable switch 28, which is normally 
closed along with the switch 26, being shown by 
Way of example instead of a condenser. 
When the detector-oscillator device is to be 

used as an amplifier for low frequency or audio 
frequency signals, the switch 26 is opened, caus 
ing the oscillations to stop and the Switch 28 is 
Opened to admit audio frequency signals to the 
control grid 3. The amplified audio frequency 
signals are received through the output circuit 
f9. Normal operation is restored by closing the 
switch 26 and the switch 28. The switches may 
be arranged for simultaneous operation through 
a common operating means indicated at 29. 
While any suitable coupling means may be em 

ployed in the input and output circuits, in the 
present example, the input circuit f4 is provided 
With a radio frequency tuned input transformer 
3 provided with signal input terminals 3 ? and 
the output anode circuit is similarly provided with 
a Suitable intermediate frequency tuned output 

former 32 having output terminals indicated 
at 33. 
The audio frequency input and output circuits 

are provided with suitable audio frequency cou 
pling transformers indicated at 34 and 35, to 
which are connected audio frequency input and 
output terminals 36 and 37 respectively. 

For use in connection with a detector-oscillator 
or pentagrid converter tube of the type represent 
ed by the RCA 6A7, it has been found that with 
normal operating potentials, a resistance of sub 
stantially 300,000 ohms is suitable for the resistor 
25 to effectively stop the oscillations. In any case, 
however, the oscillations are effectively stopped 
by the use of a series resistor in the oscillator plate 
circuit Sufficient to reduce the plate voltage well 
below that of the screen grid. At the same time, 
the resistor, being inserted in series with the 
anode circuit, serves to reduce the energy trans 
fer from the plate to the grid circuit of the oscil 
lator, and thereby functions in a dual capacity. 

It will be noted that, by this method of stopping 
oscillations, the oscillator plate circuit is not 
opened but merely the plate voltage is reduced. 
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It has been found that if the plate circuit is en 
tirely opened, leaving the oscillator plate free, an 
undesirable effect may be produced in the other 
asSociated circuits because of unstable current 
and voltage conditions on the other elements 
of the tube. 

Accordingly, the preferred method of stopping 
the oscillations is by increasing the resistance of, 
but not opening, the oscillator plate circuit, the 
resistance being increased, preferably, by the in 
sertion of a resistor sufficient to simultaneously 
reduce the oscillator plate voltage below the Screen 
grid voltage and to reduce the energy transfer 
from the oscillator plate circuit to the oscillator 
grid circuit. 

It will therefore, be seen that, in the System 
described, means are provided to maintain the 
oscillator section energized but not functioning 
to produce oscillations, thereby making it possible 
to utilize one of the sections of the device for 
other purposes, such as signal amplification. 
Stated generally, this is done by stopping the 
oscillations in such a manner and by Such means 
that both sections, and particularly that one to 
be used for such other purpose, is maintained 
under stable voltage and current conditions. As 
above described, this is accomplished by the in 
sertion of a suitable resistance in series With the 
oscillator plate. The lowered oscillator plate 
voltage together with the reduced energy trans 
fer to the grid circuit stops the oscillation. The 
resistor at the same time limits the current to the 
oscillator, plate thereby preventing objectionable 
increase in this current. 
The oscillations may be stopped, however, by 

short-circuiting one of the oscillator circuits such 
as the plate or grid circuit. It has been found, 
however, that any system which stops the oscilla 
tions without removing or limiting the Oscillator 
plate voltage results in excessive Oscillator plate 
current unless the combined detector-Oscillator 
device is provided with other means of limiting 
the plate current such as self bias means. In the 
case of self bias means, the increased current is 
utilized to provide increased bias on the control 
grid whereby the device may be utilized as a high 
biased detector. A system of this character is 
shown in Fig. 2, to which attention is now di 
rected and wherein the same reference numerals 
are used to designate like parts as in Fig.1. 

In the circuit of Fig. 2, the combined detector 
oscillator device 5 is arranged to receive either 
modulated or continuous wave signals through 
the input circuit 4 and to deliver resulting audio 
frequency signals through the output termi 
Ihals 3. 
The oscillator plate circuit is provided with a 

short circuiting means such as a Switch 38, and 
a series resistor 39 is connected in Series With 
the oscillator anode to provide the desired anode 
voltage. The supply voltage is sufficiently high 
and the value of the resistor 39 is sufficiently low 
to permit oscillations to continue as long as the 
switch 38 is Open. 
When the switch 38 is closed, the oscillations 

are stopped, and since the oscillations provide the 
grid bias, the plate current increases to a value 
determined by the self bias resistor and to a 
inited extent by the anode resistor 39. The in 
creased anode current serves to increase the Self 
bias obtainable from the resistor 2 and the sig 
nal control grid 3 receives additional negative 
biasing potential. 
The operation of the circuit shown in Fig. 2 is 

such that with continuous wave signals received 

3 
through the input circuit 4, the oscillator is per 
mitted to operate to heterodyne therewith and to 
provide an audible beat signal through the audio 
frequency circuit 9. When the device is to be 
utilized as a detector of modulated signals, receiv 
able through the circuit 4, the oscillations are 
stopped by closing the switch 38, whereupon the 
detector receives a sufficiently increased bias to 
Operate as a high biased detector and the audio 
frequency signal component is thereby delivered 
to the audio frequency output circuit as in the 
preceding example. Thus, by stopping the oscil 
lations in the manner described, the combined 
detector-oscillator may function first as a de 
tector of continuous wave signals, and then as a 
detector of modulated wave signals. 

It will be noted that advantage is taken of the 
fact that by stopping the oscillations in the man 
ner shown, the oscillator anode current increases, 
to automatically provide a high biased detector. 
Therefore, this type of control, whereby one of 
the oscillator circuits is short-circuited to stop 
Oscillations, may be utilized whenever an increase 
in the anode current is desired to be automati 
cally produced. 

Referring now to Fig. 3, a combined detector 
Oscillator device 4 of the pentagrid converter 
type is shown in connection with a simplified com 
bination radio and phonograph system. The de 
Vice A0 is arranged to operate normally as a com 
bined detector-oscillator in the radio receiving 
System, between a tuned high frequency input 
a.inplifier and a detector 42, the latter being 
of the diode rectifier type. An audio frequency 
Output amplifier indicated at 43 is provided for 
Supplying audio frequency signals to an output 
Sound producing device such as a loud speaker, 
indicated at 44. 
The high frequency amplifier 4 is coupled to 

a Suitable source of modulated signals such as an 
antenna. 45 through a tuned input coupling trans 
former A6 and, in turn, is coupled through a sec 
Ond tuned high frequency coupling transformer 
3 to the signal input, or outer control grid A8 of 
the combined detector-oscillator se. The output 
or main anode 49 of the device it is coupled to 
the detector 42 through a suitable tuned interiae 
diate frequency transformer 55). Intermediate 
frequency signals Supplied thereby to the detec 
tor 42 and are rectified and applied to an output 
coupling in pedance device 5 in the rectifier cir 
cuit, One Side of Which in pedance device is coin 
nected to the ground lead 52 through a lead 53 
and the high potential side of which is connected 
through an output, lead Sá and the contacts 55 
and 56 of a selector switch 5, with the output 
amplifier device 63 through the usual coupling 
condenser and grid resistor 58 and 59 respective 
ly. The amplifier (33 is connected to the loud 
speaker 44 through an output coupling trans 
former 6. 
Any suitable audio frequency amplifier may be 

provided, however, except that it is preferable 
that it be provided with an input circuit adapted 
for impedance coupling. To provide high ann 
plification, however, the annplifier device 33 may 
be of the Screen grid pentade type aS soWin and 
may, preferably, be arranged for Self-biased oper 
ation as indicated by the Self-biased resistor 33. 
The detector-Oscillator device it is further 

provided with a screen grid 65 for the control 
grid 48, an oscillator anode electrode 66, and an 
inner or oscillator control grid S. adjacent to the 
cathode 68. The osciliator grid is connected with 
a tuned grid circuit 69 through the usual grid 
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4 
leak and condenser means 9-7 , the grid leak 
being connected to the cathode lead indicated at 
A2. In the cathode leads a pair of closed input 
terminals i3 are provided for a purpose which 
will hereinafter be described. 
The oscillator anode electrode 66 is connected 

through the oscillator anode circuit indicated at 
4 with a feedback Winding 5 inductively cou 

pled with the tuned circuit 69 as indicated, for 
Setting up oscillations on the grid 67 in accord 
ance with the tuning of the circuit 69. 
The tuned high frequency single input circuit 

provided through the tuned secondary circuit is 
of the transformer 4 is connected through a grid 
circuit lead it with the ground or common lead 
52. The cathode lead 2 is connected through a 
lead 8 with a tap 9 on a voltage supply resistor 
8), to the negative end of which the ground lead 
52 is connected, as indicated at St. 
The Supply resistor 8 is provided with input 

terminals 82 for applying operating potentials 
thereto for the various anode and screen elec 
trodes of the apparatus in the present example. 
The lead 83 is connected with an intermediate 
tap 34 to supply Screen grid potentials to the 
screen grid 65 in common with the device A, and 
a supply lead 85 provides a direct high potential 
for the anode circuits of the apparatus, including 
the device is and a terminal 86, the latter being 
provided for supplying the anode output circuit 
8 through the transformer 59 for the output 
anode 39, as will hereinafter be described. 
As shown in the present example, the Output 

circuit, 8 is connected through a terminal 83 and 
a supply terminal 9 with a supply lead 9 con 
nected to the high potential terminal of the Sup 
ply resistor 33 through a pair of Series resistOrS 
32 and 93. The resistor 92 is arranged to be 
short-circuited, normally, through the contacts 
94 and 95 of the Switch 5, and leads extending 
thereto as indicated at 96. A by-pass condenser 
3 to ground is provided in conjunction with a 
tap point 98 between the resistors 92 and 93. 
With the circuit arrangement shown, the anode 

49 and the oscillator anode 66 receive operating 
current through the series resistors 92 and 93, the 
latter serving as a current limiting resistor when 
the resistor 92 is short-circuited by the switch 57, 
as shown. Full operating potential may, how 
ever, be applied to the main output anode 49 
of the detector-oscillator tube, by removing the 
connection shown, between the terminals 89 and 
96, and placing it between the terminals 86 and 
89. The purpose in this connection will herein 
after be described. 
A pair of signal input terminals indicated at 

99 are provided in circuit with the control grid 
i8, preferably as shown in the grid circuit lead 

and to these terminals is connected a SGurce 
of audio frequency signals represented by an elec 
tric pickup device , the connection being com 
pleted through the usual volume control poten 
tionineter device C and input leads 32. The 
leads 2 and the leads are preferably shield 
ed from electrical disturbances. 
The operation of the System shown is as fol 

lows: With the potential supply circuits ener 
gized and the switch 57 in the position shown, the 
phonograph pickup or audio frequency input cir 
cuit is rendered ineffective by short-circuiting 
the terminals 99. In the present example, this 
is accomplished by moving the potentiometer de 
Vice to the Zero volume position. 
The detector-oscillator device 3) receives nor 

inal operating potential on the OScillator anode 
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66 through the resistor 93 from the supply ter 
minals 82 and received modulated Signals are rec 
tified by the device 42 and supplied through the 
lead 54 to the audio frequency amplifier 43, as 
hereinbefore described. 
When the system is desired to function as a 

phonograph amplifier, the Switch 5 is moved to 
the alternative position in which the contacts 56 
and 94 are connected together, leaving the con 
tact 55 open and the contact 95 is connected to 
the blank contact indicated at 3. 
This switching operation serves to remove the 

short circuit from the resistor 92, thereby reduc 
ing the operating anode potential on the oscilla 
tor anode 66 and, incidentally, from the main 
Output anode 49. The resistance offered by the 
resistor 92 is sufficient to Stop the oscillations. 
Since the resistor 92 is also inserted in the main 
Output anode circuit, it serves as a load impedance 
for that circuit, and the junction point between 
the resistor 92 and the plate or main output 
anode 43, as indicated at 04, is then coupled 
through one of the leads 96 and the contacts 94 
and 56 of the switch 57 to the audio frequency amplifier. 
With this arrangement, when audio frequency 

Signals are supplied to the terminals 99, as by 
Operation of the electric pickup device (), and 
With proper adjustment of the volume control 
potentiometer , the audio frequency signals 
are applied to the input signal grid 48 through 
the grid lead and after amplification are con 
Weyed to the output circuit 87 and to the audio 
frequency amplifier 43 in the same manner as 
radio signals rectified by the rectifier 42. 
The switch 57 therefore serves alternatively to 

connect the audio frequency output system or 
amplifier with the signal detector and a coupling 
impedance inserted in the output anode circuit 
Of the detector-OScillator device simultaneously 
thereWith by operation of the switch. Stated in 
other Words, the input circuit of the audio fre 
Quency amplifier comprising the impedance cou 
pling elements 58 and 53, is arranged for alter 
native connection with either the coupling re 
Sistor 5, or the resistor 92 which serves both as 
a coupling impedance and as a limiting resistor 
for Stopping OScillations of the combined detec 
tor-Oscillator. By this arrangement, a simpli 
fied circuit and control means for stopping the 
Oscillations of and utilizing a combined detector 
Oscillator device as an amplifier are provided. 
The biasing potential provided on the control 

grid 48 is adjusted to such a value, between the 
tap points 79 and 8 on the supply resistor a 9, 
that the device 40 may function either as a de 
tector-oscillator or as an amplifier. In the case, 
however, that it is desired to utilize the oscillator 
Section of the combined detector oscillator device 
as an amplifier, the audio frequency supply leads 
62 are connected to the input terminals 73 and 

the terminals 99 are short circuited in lieu of 
the terminals T3. With this arrangement audio 
frequency signals are applied between the cath 
Ode and oscillator grid, and the amplified signals 
appear in the output circuit 4 of the oscillator. 
Since the oscillator anode is connected through 
the coupling impedance 92, the signals delivered 
thereby may be transferred to the audio fre 
quency amplifier by operation of the SWitch. 5 
in the same manner as hereinbefore described. 

In case that the oscillator Section is to be 
utilized continuously as an amplifier instead of 
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the main output anode circuit from the coupling 
impedance 92. In the present example this is 
accomplished by disconnecting the terminal 89 
from the terminal 90 and connecting it to the 
terminal 86 whereupon the main output anode 
circuit may receive a normal value of operating 
potential, from the positive side of the supply 
terminals 82 through the lead 85. 
From the foregoing description it will be seen 

that by properly operating a combined detector 
oscillator to stop the oscillations, either the de 
tector or the Oscillator section thereof may be 
utilized as an amplifier without interfering with 
the efficient operation of the device in either ca 
pacity, and that the same may be carried out by 
a simple switching operation. 

Furthermore, it will be seen that in certain 
Systems, the oscillations may preferably be 
stopped by inserting resistance in the oscillator 
anode circuit and that the inserted resistance in 
the form of a coupling resistor or impedance may 
be utilized as a plate or anode circuit load for 
transferring signals to succeeding circuits. 

It, Will also further be seen that the oscillations 
are in any case preferably stopped by permitting 
the oscillator anode circuit to remain completed 
either by short-circuiting one of the Oscillator 
circuits or by reducing the oscillator anode po 
tential sufficiently to lower it below the screen 
grid potential and to introduce into the Oscilla 
tor anode circuit Sufficient impedance to lower 
the energy transferred from the oscillator anode 
circuit to the oscillator grid circuit. 

I claim as my invention: 
1. In a signal receiving system, combined de 

tector-oscillator means including in combination, 
a single electric discharge device having an anode, 
a cathode, and a plurality of grid electrodes there 
between, an oscillator circuit connected with and 
coupling two of said electrodes more adjacent to 
the cathode, a signal input circuit connected With 
another of said electrodes, means for Stopping 
oscillations in said oscillator circuit, and means 
for utilizing a portion of Said detector-oscillator 
means as signal amplifying means. 

2. In a signal receiving system, combined de 
tector-oscillator means including in combination, 
a single electric discharge device having an anode, 
a cathode, and a plurality of grid electrodes there 
between, an oscillator circuit connected with and 
coupling two of said electrodes more adjacent tO 
the cathode, a signal input circuit connected 
with another of said electrodes, means for in 
serting resistance in circuit with one of Said OS 
cillator electrodes to stop oscillations in Said OS 
cillator circuit, and means for utilizing Said 
cathode, anode and signal input electrode aS a 
signal amplifier. 

3. The combination with an electric discharge 
device having a cathode, an output anode, a con 
trol grid adjacent to the cathode, a second con 
trol grid adjacent to the output anode, a screen 
grid for said last named control grid and a sec 
ond anode electrode associated With Said first 
named control grid, of a tuned oscillator circuit 
connected between the first named control grid 
and the cathode, means for Coupling Said last 
named anode to said oscillator circuit to Supply 
oscillations thereto, means for Supplying signals 
to the second named control grid, and means for 
stopping the oscillations in said oscillator circuit 
whereby said signals may be amplified. 

4. The combination. With an electric discharge 
device having a cathode, an output anode, a 

5 
control grid adjacent to the cathode, a second 
control grid adjacent to the anode, a screen 
grid for said last named control grid and a sec 
Ond anode electrode associated with said first 
named control grid, of a tuned oscillator circuit 
connected between the first named control grid 
and the cathode, means for coupling said last 
named anode to said oscillator circuit to supply 
Oscillations thereto, means for supplying signals 
to the Second named control grid, means in cir 
cuit With Said last named anode electrode for re 
ducing operating potentials applied thereto below 
the screen grid potential whereby the oscillations 
in Said OScillator circuit are stopped, and means 
for utilizing Said cathode, second named control 
grid, Screen grid and output anode to amplify 
signals while said Oscillations are stopped. 

5. In a radio receiving system, the combination 
With a combined detector oscillator device of the 
pentagrid converter type, of means for stopping 
the oscillations of Said device, and means for 
utilizing Said device to amplify signals while 
said OScillations are stopped. 

6. In a signal receiving System, the combina. 
tion with a combined detector-oscillator device 
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of the pentagrid converter type having an os 
Cillator anode, of means for stopping the oscilla 
tions of Said device, including a current limiting 
impedance element, and means for selectively 
inserting said impedance in circuit with said 
anode to reduce the operating potential thereon 
to a Subnormal value. 

7. In a signal receiving System, the combina 
tion With a combined detector-oscillator device 
of the pentagrid converter type having an out 
put anode and a separate oscillator anode, of 
means for stopping the Oscillations of said device, 
including an impedance element, means for se 
lectively inserting Said impedance in circuit With 
said oscillator anode to reduce the operating po 
tential thereon to a Subnormal value, means for 
utilizing Said impedance in circuit with said os 
cillator anode as Signal output coupling means 
for external signals applied to said device, and 
means for applying Said signals to the input cir 
cuit of said device. 

8. In a signal receiving System, the combina 
tion with an electric discharge device having a 
Cathode, an anode, a control grid adjacent to 
the anode, a Second control grid adjacent to the 
cathode, a screen grid between said control grids, 
and an auxiliary anode electrode adjacent to the 
Second control grid, of a signal input circuit 
connected between the first named control grid 
and the cathode, Said circuit being adapted to 
receive continuous Wave and modulated signals, 
a self bias resistor in circuit with the cathode for 
Supplying a biasing potential to said first named 
grid, Oscillator means for heterodyning contin 
uous wave signals including a tuned grid circuit 
connected With Said Second control grid and an 
anode circuit coupled therewith and connected 
with the auxiliary anode electrode, said circuits 
being connected with the cathode, a signal out 
put circuit connected with the first named anode, 
and means for shortcircuiting one of Said oscil 
lator circuits when receiving modulated signals. 

9. In a Superheterodyne receiver, the combina 
tion with an electric discharge device providing a 
combined detector-OScillator for said receiver and 
having oscillator grid and anode electrodes, de 
tector grid and anode electrodes and a common 
cathode for said oscillator and detector elements, 
of means for applying audio frequency signals 
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to one of Said grid electrodes, means for insert- 75 
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6 
ing an impedance device in circuit with at least 
one of said anode electrodes including the OS 
Cillator anode to stop oscillations therethrough, 
and means for utilizing said impedance device as 
a Signal output coupling element for Signals ap 
plied to said control grid. 

10. In a superheterodyne receiver, the combin 
ation with an electric discharge device providing 
a combined detector-OScillator for Said receiver 
and having OScillator grid and anode electrodes, 
detector grid and anode electrodes and a Com 
mon cathode for said OScillator and detector ele 
ments, of means for applying audio frequency 
signals to one of said grid electrodes, a series 
impedance device for at least One of Said anode 
electrodes including the oscillator anode to stop 
oscillations therethrough, means for utilizing said 
impedance device as a signal output coupling ele 
ment for signals applied to Said control grids, an 
audio frequency amplifier having a signal input 
coupling circuit, and means for Simultaneously 
connecting said impedance device in Said last 
named circuit and in the oscillator anode circuit. 

11. In a radio receiving System, including a 
single electric discharge device having in a com 
non envelope electrodes adapted for Connection 
With an oscillator circuit and other electrodes 
adapted for connection With detector and output 
intermediate frequency amplifier circuits, the 
electrode arrangement therein being Such that 
the detector and oscillator circuits are coupled 
through the common electronic stream of the 
device, the combination with Said device and 
associated detector-oscillator circuits, of an audio 
frequency amplifier, and means for simultane 
ously stopping the oscillations in the oscillator 
circuit of said device and connecting the audio 
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frequency amplifier with an output circuit of said 
detector-Oscillator device. 

12. In a radio receiving System, the combina 
tion with a combined detector-oscillator device 
having a common cathode, Oscillator and detector 
portions, each comprising a control grid and a 
plate electrode, of means for limiting the oscil 
lator plate voltage to stop the oscillations of 
said device, and means for utilizing a portion of 
said device as a phonograph signal amplifier 
While Said OScillations are Stopped. 

13. In a radio receiving System, the combina 
tion with a combined detector-oscillator device 
having a common cathode, oscillator and detector 
portions, each comprising a control grid and a 
plate electrode, of a signal input grid circuit 
for said device, means for applying phonograph 
signals thereto, means associated with the os 
cillator circuit for maintaining said circuit con 
tinuous and reducing the OScillator plate voltage 
for simultaneously stopping the OScillations 
therein, and means for deriving amplified phono 
graph signals from an Output circuit of Said de 
W1Ce. 

14. The combination with a combined detector 
oscillator device having a common Cathode, OS 
cillator and detector portions, each comprising 
a control grid and a plate electrode and having 
signal input and oscillator circuits connected 
therewith, of means for maintaining Said oscil- 3 
lator circuit continuous at reduced plate voltage 
to stop the oscillations therein, and means for 
utilizing one of said circuits for the amplifica 
tion and transmission of external Signals through 
said device when the OScillations are stopped. 
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