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Claims. (C. 250-20) 
The present invention relates to radio receiv 

erS and more particularly to radio receivers of 
the type having signal responsive control cir 
cuits for controlling a condition of operation of 
the receiver, Such as automatic Volume control 
and Silent tuning. 
In certain types of delayed automatic volume 

control and silent tuning Systems, because of the 
modulation peaks only being received, distortion 
on Weak signals may occur. It is, therefore, an 
object of the present invention to provide an im 
proved system for OWerconing signal distortion 
in connection. With delayed automatic Volune 
control and for Silent tuning Systems for radio 
receivers and the like. 

Delayed automatic Volume control and re 
Sponse to signals may be obtained by providing 
in a receiving circuit, means for placing an op 
posing potential on an electrode of an electric 
discharge device or tube therein, which potential 
must be overcome by the signal potential on that 
electrode before the automatic volume or other 
control function takes place. 

Accordingly, it is also an object of the present 
invention to provide a receiver Which may oper 
ate effectively to provide a desired delay action 
or automatic Volume control and/or signal re 
Sponse with a low delay potential or a low degree 
of delay, thereby to obviate the above disad 
Wantage. 

It is a further object of the present invention 
to provide delayed automatic volume control 
With minimun distortion. On weak signals. 

it is also a further object of the invention 
to provide a degree of delay which will permit 
Silent tuning operation and at the same time 
will not introduce signal distortion on weak sig 
nals. 

It is a still further object of the present in 
vention to provide uni-control of the Sensitivity 
and degree of delay of operation of a signal re 
sponsive control circuit in a radio receiver. 
In accordance With the invention in one en 

bodiment thereof, a signal rectifier circuit is pro 
vided in a receiver, including potential drop 
producing impedance means, from which gain 
controlling potentials are obtained which vary 
in accordance With the average signal strength 
at the receiver. Additional means, preferably 
manually controllable, are also provided for con 
trolling or reducing the gain or sensitivity of the 
receiver, preceding the signal rectifier circuit. 
It has been found that with proper sensitivity 
control, there may be provided in the signal rec 
tifier circuit, a low voltage fixed source of poten 

tial in opposition to the signal potential applied 
to the rectifier circuit, for creating a proper de 
layed response and/or delayed automatic Volume 
COntrol operation. 

It is a still further object of the present in 
wention to provide delayed detection in a circuit 
having a diode electric discharge rectifier or 
thermionic diode and, in addition, a delayed 
automatic volume control without appreciable 
signal distortion, thereby eliminating certain cir 
cuit elements in a radio receiver and a separate 
circuit for the delayed automatic volune control. 

It is also an object of the invention to provide 
the foregoing delayed detection and automatic 
volume control action with a single diode recti 
fier of the above named type. 

Further, in accordance with the invention, 
there may be provided selector or switching 
means for changing the degree of delay or ex 
cluding the source of delay potential or a por 
tion thereof, from the rectifier circuit. 

Both the sensitivity control and the delay po 
tential Selecting means may also be connected 
for uni-control operation. With this arrange 
ment, on relatively Weak signals, when the gain 
control means is noved to a position of adjust 
ment for maximum gain or sensitivity, the delay 
potential source may be removed from the sig 
nal responsive circuit and the range of sensitiv 
ity of the receiver may correspondingly be in 
creased. The invention will, however, be better 
Understood from the following description when 
taken in connection. With the accompanying 
drawing, and its scope will be pointed out in the 
appended claims. 

Referring to the drawing, 
Fig. 1 is a Schematic circuit diagram of a SU 

perheterodyne receiver including a preferred em 
bodiment of the invention, and 

Fig. 2 is a portion of the circuit of Fig. 1 show 
ing a modification. 

Referring to Fig. 1, 5 is a radio frequency am 
plifier electric discharge device or tube which is 
supplied with radio signals from an antenna, cir 
cuit 6 through a suitable tuned coupling trans 
former I, the secondary 8 of which is connected 
With the control grid 9 of the device 5. The de 
vice 5 is provided with an output anode 0 which 
is coupled through a second high frequency cou 
pling transformer to a second electric dis 
charge device or tube 2 which is a combined 
detector-oscillator, and the latter is in turn Cou 
pled through an intermediate frequency trans 
former 3 with a third electric discharge device 
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2 
Or tube 4 which is an intermediate frequency 
amplifier, in the present example. 

Both of the amplifier devices 5 and are of 
the SCreen grid pentode type although other 
suitable amplifiers may be employed. Like the 
device 5, the amplifier device 4 is provided with 
an output anode is and, in addition, with a cath 
ode 6, a suppressor grid , a screen grid 8 
and a control grid 9. Corresponding Cathode 
and Suppressor and screen grids for device are 
indicated respectively at 23, 2 and 22. 
The combined detector-oscillator device 2 is 

provided with a common cathode 23, Oscillator 
grid and plate electrodes 24 and 25, respectively, 
and an Output anode 28 for intermediate fre 
quency Signals. The radio frequency input Con 
trol grid is indicated at 22 and is provided with 
a suitable screen electrode 28. 
AS the combined detector-Oscillator and an 

plifier circuits are known and Well understood, 
further description is believed to be unneces 
Sary, Since the invention is concerned only with 
the receiver gain control or amplifying circuits, 
including the control grids and cathodes. 

In the present example, the gain of the re 
ceiver is controlled through a variable resistor 
device 29 placed in the cathode return circuit of 
one or more of the signal amplifying devices and 
is shown connected in a cathode circuit return 
lead 30 for the cathodes 26 and 23 of the radio 
frequency amplifier device 5 and the combined 
detector-Oscillator device 2. The variable re 
sistor device 29 is provided with a movable tap 
3 which is connected to the grounded negative 
anode potential supply lead for the receiver in 
dicated at 32. The remainder of the bias supply 
circuit for the amplifier device Will be described 
hereinafter. 
The output anode 5 of the intermediate fre 

quency amplifier device 4 is connected through 
a suitable intermediate frequency coupling 
transformer 33 With a fourth electric discharge 
device 34 providing a combined detector-ampli 
fier. This device comprises one or more diode 
rectifier anodes or plates 35 and 36 associated 
with a common cathode 3, and amplifier ele 
ments also associated With the cathode 3 and 
comprising a control grid 38 and an Output an 
ode 39. 

In the present example, the diode plates 35 
and 36 are connected in parallel to one end of 
the Secondary 49 of the coupling transformer 
33 while the opposite end of the Secondary is 
connected to ground or the return lead 32 
through a filter impedance 6, a volume control 
potentiometer impedance 2, and an arm 4 and 
One contact 45 of a selector SWitch, a second coin 
tact of which is indicated at 6. 
The device 3A thus provides in one envelope 

an amplifier, and a rectifier of the diode type, 
and is of the electric discharge type having a 
common cathode 3. In commercially available 
tubes, a device of this type is provided with two 
diode plates 35 and 33 as shown. However, for 
purposes of the invention in the circuit of the 
present example, One diode plate is Suficient. 
With two available, however, they are connected 
preferably in parallel as shown. 
The diode rectifier circuit is completed through 

a return lead. A from the cathode through a self 
bias resistor 48 to ground or the lead 32. The 
diode rectifier circuit may then be traced from 
the Secondary 40 to both anodes 35 and 38 in 
parallel, thence to the cathode 3, through the 
lead 4 and the self-bias resistor it to ground, 
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returning through the Switch contact 45 and the 
arm 44, thence through the impedances 42 and 
Ál to the Secondary 40. 

Signals received on the antenna circuit 6 and 
amplified through devices 5, 3 and 5 are ap 
plied to the rectifici" circuit above Outlined. The 
modulation or audio frequency currents and the 
direct current component of the rectified signals 
appear across the impedance devices 32 and 
in the rectifier circuit. The latter impedance 
device and a by-pass condenser a froin tie 
diode input circuit to cathode provide a suitable 
intermediate frequency filter for the output in 
pedance provided by the impedance device £2. 
The audio frequency component is variably 

selectable by a movable potentioineter tap 59 on 
the output impedance 2. A coupling condenser 
5 provides a signal transmitting connection 
with a coupling resistor or impedance 52 in the 
control grid circuit or lead 53 of the triode or 
amplifier portion of the device 34. 
Audio frequency signals amplified by the tri 

ode, are taken from the output anode 39 and, 
through suitable coupling means, are applied to 
a loudspeaker or other suitable output, device 
indicated at 54 through an audio frequency aii 
plifier 35 comprising suitable amplifier de 
vices 56. 
The direct current component of the Signals 

in the rectifier circuit is utilized for autolinatic 
Volume control purposes in connection. With the 
control grids 9, 27 and 9 of the signal ampli 
fier devices preceding the detector circuit. To 
this end, the impedance eleinent 2 is included 
in circuit between said grids and their associated 
cathodes. In the present example, the grids 9 
and 2 are connected at the low potential ends 
of the secondaries of the coupling transformers 
and , and through a lead 57, to a tap point, 

53 between the impedance elements is and 42, 
Suitable filtering in pedance and filter condeins 
ers being provided for the circuit as indicated 
at 59 and 6), respectively. 
The control grid 9 is connected through the 

secondary of the transformer 3 with a grid po 
tential supply lead 6 which is connected with a 
tap point, 82 on the impadance 42, a filter in 
pedance 63 and filter condenser Gig being in 
cluded also in this supply circuit. 

It should be noted that the device 4 is also 
provided with a self-bias resistor 65 in the re 
turn lead 66 for the cathode 6. It will also be 
noted that anode and Screen grid Rotentials for 
the various devices are obtained from a positive 
supply lead indicated at 6, except for the de 
Vice 56 which receives its anode potential from 
a positive supply lead 68. Since the source of 
anode and screen grid potentials does not coin 
cern the invention the same is not shown, for 
the purpose of simplifying the drawing. 
From the foregoing description it will be seen 

that there is included in each of the amplifier 
grid circuits a portion or one or more elements 
of the rectifier circuit impedance means and an 
additional fixed bias means Such as a Self-bias 
resistor. For the devices 5 and 2 the grid cir 
cuit may be traced through the lead 57, and filter 
impedance 59, the tap point 58, impedance ele 
ment 42, through the switch to the ground and 
supply lead 32, thence through the contact 3 
and impedance element 2 of the variable re 
sistor to the cathode return lead 3. Likewise, 
the grid circuit for the device 4 nay be traced 
from the lead 6 through the filter impedance 63 
to the tap point 62, thence through a portion of 
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2,043,582 
the impedance 43, and through the Switch to the 
ground and negative supply lead 32, returning to 
the cathode 6 through the self-bias resistor 65 
and the cathode return lead 66. 
With the above described arrangement, a fixed 

normal bias potential is placed upon the device 
4 from the self-bias resistor 65, while a similar 

bias potential is placed upon the devices 5 and 
2 from the variable self-bias resistor 29-3. 
The value of the resistor 29 is Such that it may 
be varied between limits to establish on the con 
trol grids of the devices 5 and 2 controlling po 
tentials for varying the gain of the receiver be-, 
tween desired limits, such as a relatively high 
gain or sensitivity and a point Whereat Signals 
inlay. Substantially be cut off. 
The tap connections 58 and 62 on the rectifier 

circuit impedance elements provide, in addi 
tion, for signal control of the gain and of detec 
tion through controlling potentials which Vary 
in accordance with the average amplitude of the 
signals applied to the rectifier circuit. In the 
present, example, the arrangement is such that 
With signals applied to the rectifier circuit, the 
flow of current therein is in a direction to in 
crease the negative bias on the grids of the 
various amplifier devices preceding the detector, 
thereby to reduce the gain, and this connection 
therefore provides automatic volume control of 
the amplifier and of the receiver. 
The operation of the manual sensitivity or 

gain control means 29-3 is Such that the gain 
of the receiver is increased as the contact 3A is 
noved to include less resistance in circuit and 
in an upward direction, as viewed in the draw 
ing. It will be appreciated that with no signal 
being received to provide a controlling potential 
in the rectifier circuit, the bias potential for the 
devices S and 2 is derived wholly from the re 
sistance 29, and in the present example the air 
rangement is such that the resistance Inay be re 
duced by moving the contact 3 toward the ex 
treme or maximum position indicated at 69. 

In order that the devices 5 and 2 may receive 
a normal bias when the sensitivity or gain Con 
trol contact 3 is moved to tie position for ina-X- 
imum gain or sensitivity, a fixed bias resistor 70 
is also included in series with the resistor 29. 
The resistore may be a separate device or a part 
of the potentiometer resistance in construction 
of the resistance 29 and separated therefron by 
a stop at 69, as indicated. 
The Self-bias resistor 48 in the Cathode return 

lead & for the device 3 is of such a value that 
a desired normal bias potential is also provided 
for the triode amplifier grid 38. It Will be noted 
that the resistor is also included in the rectifier 
circuit, when the Switch arm É4 is noved to the 
contact 45 and that the polarity of the potential 
drop in the resistor. 48 is in a direction to oppose 
signal potentials appearing on the anodes 35 and 
36. In accordance with the invention this op 
posing potential is caused to be relatively low in 
value, such for example as one and one-half 
volts with electric discharge devices at present 
in use. Therefore, before rectification, that is, 
signal detection or automatic Volume control op 
eration may take place, the Signal applied to the 
diode plates 35 and 33 innust exceed the potential 
drop across the Source 48. A delay in the opera 
tion of the signal responsive control circuit of 
the receiver is thereby obtained. This results in 
a type of operation known as Silent turning Since 
the detector does not respond when the receiver 
is tuned off from a carrier Wave, and then re 

3 
sponds only to signals or carrier waves which are 
sufficiently strong to overcome the delay potential. 
AS is well known, silent tuning is desirable for 

the reason that there are no noises or other 
sounds emitted by the loundspeaker while tun- 5 
ing between carrier waves. When using a rela 
tively high delay potential, as has been employed 
in previous receivers, it often occurs that only 
the peaks of the modulation are Sufficient to over 
COne the high delay potential and therefore dis- 10 
tortion results. - 
With a relatively low delay potential, Such as 

from 1A, to 3 volts, appreciable delay and there 
fore Silent tuning may be obtained if proper Con 
trol of the Sensitivity. Or gain of the receiver is 15 
also provided in conjunction therewith, as in the 
receiver of the present example. 

It will be appreciated that silent tuning is p0S 
sible only in connection with carrier waves which 
provide a stronger signal than the noise level at 20 
the location of the receiver. The variable sensi 
tivity or gain control means is, therefore, pro 
vided to adjust the Sensitivity Or gain to any 
given noise level So that Silent tuning may be Ob 
tained off any carrier wave which is strong 25 
enough to be received above the noise level to 
which the receiver is thus adjusted. 
There is also further provided means such as 

a. Selector Switch for changing the degree of 
delay to provide silent tuning even with a high 30 
degree of sensitivity, provided the noise level is 
sufficiently low. In the present example, the 
switch contact 46 is connected with a point on 
he self bias resistor 48 or source of delay po 

tential such that when the arm 44 is moved 35 
thereto, a substantial reduction in the delay po 
tential is provided in the rectifier circuit. In 
the present example, the contact 46 is connected 
with the positive terminal if of the self bias re 
sistor 48. Therefore, it will be seen that when 40 
the arm 44 is connected with the contact 45, With 
this arrangement, no delay potential is included 
in the rectifier circuit, and rectification and au 
tomatic volume control operation Will both be 
obtained immediately upon reception of signals. 45 
An operating connection may be, and prefer 

ably is, provided between the sensitivity or gain 
control device 29-3 and the Switch, whereby 
the delay operation is obtainable throughout the 
range of operation of the Sensitivity or gain con- 50 
trol device, and at a selected position Such as 
the extreme position for maximum Sensitivity or 
gain, the switch is operated to remove, reduce Or 
otherwise change the degree of delay. 
Although it may be separate, in the present ex- 55 

ample the movable contact 3 is mechanically 
connected with the Switch arm 44, as indicated 
by the dotted line connection 72, and provided 
with a connon manual operating device. Such aS 
a knob. 3, whereby when the contact is moved 60 
to the position 69, the switch arm 44 is then 
moved to the contact 46. Likewise, When the 
contact 3 is again returned from the extreme 
position 69 the switch is again operated to move 
the arm to the contact 45 to restore the normal 65 
delayed detection and automatic Volume control 
operation. 

It will be seen that when the position of maxi 
mum sensitivity is utilized for extreinely weak 
signals, the means for changing or reducing the 70 
delayed detection is extremely advantageous for 
the reason that extremely weak signals may not 
be of sufficient strength even though amplified, 
to overcome completely the Small delay potential 
except in the peaks of the modulation, and may 75 
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therefore cause distortion, which is eliminated 
When the Switch is operated to remove the delay 
potential. 

Briefly Summarizing the foregoing, when the 
Slider or contact 3 on the resistor 29 reaches 
the straight or fixed portion 7 at the stop point 
69, the initial fixed bias provided by the poten 
tial drop in the resistor section 70 provides for 
Inaxinuin sensitivity combined with automatic 
Volume conti'ol through the automatic bias Sup 
ply resistor or impedance 42. At the same time, 
the SWitch arm 44 is moved from the contact 5 
to the contact 46 thereby throwing out or re 
noving the delay action in the diode rectifier cir 
cuit by connecting the diode circuit to cathode 
around the Cathode or self bias resistor 48. This 
renders the circuit more. Sensitive for reception 
in certain localities Where signals are Weak al 
though, by eliminating the delay action, the off 
carrier noise is somewhat increased. 
Intermediate delay potentials may be obtained 

if desired by providing other contact points on 
the Switching means and other tap connections 
therefor on the delay potential source. One oth 
er such tap connection is indicated at 7 a with 
a Switch contact 48a, therefor. 
With this arrangement the arm. A? may be 

moved to the contact 46d to change the delay 
potential to an intermediate Walue for permitting 
Undisturbed signal reception with a certain de 
gree of delay eSS than maximum. 
Operation of the SWitch means by the Sensi 

tivity or gain control means may be provided to 
select the tap 46a when the sensitivity control 
contact 3 is moved to or through an interime 
diate position before reaching the extreme posi 
tion at 69. 

It may be and often is desirable to provide 
delayed automatic volume control operation 
throughout the Sensitivity range of the receiver 
While at the same time providing means for 
changing the degree of delay in the detector or 
other tube circuit of the receiver. A circuit of 
this character applied to the detector circuit of 
Figure 1 is shown in Figure 2, to which attention 
is now directed. In this figure the same refer 
ence nurnerals are used to indicate like parts as 
are provided in Figure 1. 

In this figure it Will be seen that the diode 
rectifier plates 35 and 36 of the device 34 are 
arranged for functioning in Separate circuits, 
the rectifier plate 35 being connected in the de 
tector circuit, comprising the secondary 4) of 
the inpuit transformer 33 and the Series connected 
it pedance elements 4 and 42. The cathode 3 
is provided with a cathode return lead 47 in which 
is located the Self bias resistor 48. 
A three point selector Switch 74 in circuit with 

the diode plate 35 provides a connection through 
a contact 5 With the ground lead 32 and the 
inegative end of the Self bias resistor or potential 
Source A8, a second connection through a con 
tact S With an intermediate tap 77 between the 
terminals of the resistor 48, and a third contact 
8 provides a second tap 79 on the resistor 48 

in Gre adjacent to the positive end thereof. 
t; Will be seen that by adjusting the Switch Se 

lectively to one of the contacts 5, 6 or 8 vari 
ous potentials may be inserted in series with the 
detector circuit opposing the Signal potential of 
the diode plate 35 to Various degrees. By pro 
viding a proper number of contacts and tap 
points on the source 48, various degrees of de 
lay may be obtained in the operation of the de 
tector. 
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It will also be seen that by moving the switch 

to the contact 6 and then operating the nilovable 
contact along the resistor 8, the delay may 
be gradually changed from Zero at the positive 
end of the resistor to a maximum at the nega 
tive end. However, one or two points of con 
trol have been found to be Sufficient, as may be 
provided by a tap switch such as that shown in 
É, or in Fig. 1 and in the matter of cost is bet 

ter adapted for commercial receiver Work in Con 
nection with a variable Sensitivity control device. 
A separate autonatic voluine control circuit is 

provided in connection with the Second diode rec 
tifier plate 38 which is coupled to the input trans 
former £3 through a couping condenser 82. The 
circuit is completed through Suitable impedance 
elements 3, 32 and 33 in series with the ground 
lead 32 and the Self bias resistor (33 to the cathode 
return lead E. Bias potentials controlled by the 
Signal anapiitude are then obtained for the ampli 
fier costic leads 5 and 3 through the filter in 
pedances 3 and 63 as shown, provided with tap 
connections on the in pedance eiementS, 8, 2 
and SS, as indicated at 8 and 62. 

, Will be seen that with this arrangement, the 
delay potential set up across the self bias resistor 
33 is applied to the diode rectifier plate 35 and 
provides a fixed delay potential for the automatic 
volume control systern regardless of the adjust 
linent of the detector delay. 

it Will be noted that, in both embodiments of the 
invention, the receive is provided with a volume 
control device A2-55 in addition to the Sensitivity 
control device 29-3 . This is for the reason that 
the sensitivity or gain of the receiver may tiere 
sy be adjusted independentiy of the receiver vol 
une adjustment to provide sufficient gain to over 
coine the deiay action of the detector With sigials 
which are a gove the noise level. Stated in other 
Words, the Seisitivity may be adjusted toward 
Imaxinuin to a point. Wheire the noise level is 
reached, at Which point Weaker Signals than the 
interference at noise potential at the receiver 
location are not perhitted to be received because 
Of the delay action of the detector. 
With this adjuSheilt for maxiiiurn Sensitivity 

at the particular iocation on the receiver, the Voir. 
ume is then adjusted Wholly by means of the Wol 
Unne costic device A2-53. With this adjust 
ment the noise level and Signals below it are not 
received and Silent tuning is obtained between 
those Stations Which are received. 

3y enploying EleanS for changing the degree 
of delay of the receiver in response to signals, in 
conjunction With neans for varying the degree 
Of Sensitivity or gain of the receiver, and separate 
Wounge control healins, a greater range of sensi 
tivity is obtainable While retaining the advan 
tages of delayed respOn Se and automatic volume 
control. In addition, distortion on Weak. Sigals 
is prevented by renoviing the delay potential When 
3djusting the receiver for maximum sensitivity 
or gain. Thirdly, a certain permissible delay volt 
age, three volts or less, is utilized winerey Serious 
distortion on all signals is prevented. Foir&hly, 
the variable Seisitivity control permits a, icW de 
lay voltage to be used Without Sacrificing the ad 
vantages of silent tuning fiOWing from the USe of 
a delaye detectOr action. 

it iinay also be Said that the combination of a 
variable Serasitivity or gain contro in coiling 
tion With means for charging the degree of delay 
of the receiver, preferably at the detector, and 
automatic Volume control of the amplifier, per 
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2,043,582 
mits a saving of at least one amplifier device as 
normally required in Systems heretofore known. 
The circuit arrangement provided in accord 

ance with the invention permits effective delayed 
detection and obviates certain disadvantages in 
herent in Systems ifor accomplishing a similar re 
Suilt through other means. For example, a Sys 
ten in accoidance With the invention obviates the 
necessity for a high degree of delay or a relatively 
high delay potential in the signal receiving Cir 
cuit with its undesirable inherent distortion 
caused by Signals in a critical average value car 
rying modulation back through the threshold 
Walue of the detectO. 
This disadvantage may be overcome to a Cer 

tain degree by separating the automatic volume 
control and detector functions. However, this 
involves a further complication of the circuits and 
additional circuit elements including, in certain 
instances, an additional amplifier circuit for the 
Silent Lining or noise operation control. 
By employing a relatively low degree of delay 

or a relatively low delay potential in a Signal diode 
rectifier circuit of the thermionic Or electric dis 
charge type, the iow delay action increases greatly 
the Umber of Siginal channels which may be re 
ceived. Without distortion when the threshold 
value of the detector is reduced to Substantially 
a minimurn. Therefore, delayed detection and 
delayed autoinatic voine COintrol operation may 
be obtained in a signal receiving System in Con 
nection. With a signal diode rectifier Without ap 
preciable signal distortion when employed in con 
junction with a sensitivity or gain control means 
independently and Separately operable With re 
Spect to the diode rectifier circuit. 

ihe additional means, provided by the SWitch 
ing control of the degree of delay or delay poten 
tial. Whereby the said delay potential is automat 
ically thrown out or removed from the circuit, 
when the sensitivity or gain control is adjusted to 
give maximun Signal amplification permits 
turing in weak signals that otherWise WOuld be 
received only with distortion in connection with 
delayed detection or automatic Volume control. 
By providing the circuit arrangement and rec 

tifier circuit, as hereinbefore described, effectively 
delayed signal detection without distortion is 
made possible. 

claim as ray invention: 
1. in a radio receiver, the combination of means 

providing silent, tuning, and means for conjointly 
adjusting the initial point of response of said si 
lent, tuning and the sensitivity of Said receiver, 
whereby said silent tuning means is effective With 
out signal distortion throughout a predetermined 
range of signal strength. Variations. 

2. En a radio receiver, the combination of means 
providing delayed signal response With a low de 
gree of delay, means for independently varying 
the sensitivity to provide a degree of Signal 
strength greater than the degree of delay, and 
means for reducing the degree of delay in re 
sponse to an increase in the Sensitivity to a pre 
determined maximum degree. 

3. in a radio receiving System having means 
providing delayed signal reception, the combina 
tion therewith of means for changing the degree 
of initial delay therein, and means for conjointly 
varying the sensitivity of said receiving System 
in predetermined mutual relationship. 

4. In a radio receiving System having means 
providing delayed signal receiption, the combina 
tion of means for changing the degree of delay 
therein, means for controlling the Sensitivity of 

S 
Said receiving System, and common means for Op 
erating said delay changing and Sensitivity con 
trol means. 

5. In a radio receiver, the combination of a 
signal rectifier circuit, an amplifier for supplying 5 
signals to said rectifier circuit, means for estab 
lishing a delay potential in said rectifier circuit, 
means for controling Said last named means, 
and gain controlling means for said amplifier 
connected with said last named means for uni- 10 
control operation thereWith. 

6. In a radio receiver, the combination with a 
detector, of silent tuning means providing a rel 
atively low degree of delay in the response of 
said detector to signals of relatively low average 5 
amplitude, an amplifier for Supplying signals to 
Said detector, means for conjointly controlling 
the gain. Of Said ainplifier and changing the de 
gree of delay of said detector. 

7. In combination, a signal amplifier, a signal 20 
rectifier, means for impressing amplified signals 
On Said rectifier, means for impressing an oppos 
ing potential upon said rectifier, said potential 
being of a relatively low value with respect to in 
pressed Signal potentials, variable means for 25 
changing the gain of Said amplifier, and means 
for changing Said opposing potential simultane 
Ously With the operation of Said last named means 
for Substantially maximum gain. 

8. In combination, a signal amplifier, a signal 30 
rectifier, means for impressing amplified signals 
on Said rectifier, means for impressing an oppos 
ing potential upon said rectifier, said potential 
being of a relatively low value with respect to in 
preSSed Signal potentials, Wariable means for 35 
changing the gain of Said amplifier, means for 
changing Said Opposing potential simultaneously 
With the operation of Said variable means for 
Substantially maximum gain, means in circuit 
With Said rectifier providing gain controlling po- 40 
tentials for said amplifier, and means in circuit 
With said rectifier for deriving signal potentiais 
therefron, Said last named means being inde 
pendently Variable with respect to said first 
named Variable means, for controlling the vol-45 
une of Signal output from said rectifier. 

9. In a radio receiving System, the combination 
of a signal rectifier device comprising a cathode 
and tWo diode plates a SSociated therewith, means 
including a signal amplifier for impressing signals 50 
On each of Said diode plates, an automatic wol 
lume control circuit for said amplifier connected 
With One of Said plates, a detector circuit con 
nected. With the other of said diode plates, means 
for applying Selected delay potentials to said de- 55 
tector circuit, means for controlling the gain of 
Said amplifier independently of Said automatic 
Volume control Circuit, and means for Operating 
Said potential Selecting and gain controlling 
means in predetermined mutual relationship. 60 

10. In a radio receiving System, the combina 
tion of a Signal amplifier, means for varying the 
gain of Said amplifier, an electric discharge de 
Vice having a cathode and a second electrode 
associated thereWith to provide a signal rectifier, 65 
a Signal receiving circuit for impressing amplified 
Signals on Said rectifier between the cathode and 
Said electrode, potential drop producing imped 
ance means in Said circuit, means for passing cur 
rent through a portion of said impedance means 70 
to provide a delay potential on said rectifier, 
means for controlling the value of said delay po 
tential applied to said circuit in accordance with 
Variations in gain, means for deriving from Said 
impedance means gain controlling potentials for 75 
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6 
said amplifier, and independently variable means. 
for deriving rectified signal potentials from Said 
impedance means whereby the output volume of 
said system may be varied independently of Said 
amplifier gain, a control electrode and an anode 
electrode associated with said cathode to provide 
an electric discharge amplifier device, means for 
impressing said last named potentials on Said 
control electrode, and means for deriving low 
frequency currents from Said anode. 

11. In a radio receiving system, the combina 
tion of a signal amplifier, means for varying the 
signal gain through said amplifier whereby the 
sensitivity of the receiving system may be ad 
justed, a diode rectifier device of the electric dis 
charge type having a cathode and an anode elec 
trode associated therewith, a signal receiving 
circuit connected with said amplifier and With 
said diode rectifier to impress amplified signals 
on said rectifier through said circuit, an im 
pedance device in said circuit, means providing 
a low delay potential of substantially fixed value 
on said anode electrode, means connected with 
the first named means for varying the degree of 
delay with variations in signal gain, means for 
deriving from Said impedance device gain control 
ling potentials for said amplifier, and variable 
means for deriving rectified signal potentials from 
Said impedance device. 

12. In a radio signal receiving System, the Com 
bination of a detector of the electric discharge 
diode rectifier type, a receiving circuit for said 
detector including an impedance device and a 
low voltage source of delay potential for said 
detector, a signal amplifier for impressing Sig 
nals on said circuit, means for deriving from 
said impedance device automatic Volume Control 
potentials for Said amplifier, Separate means for 
controlling the gain of Said amplifier, volume 
control means for said System, and means for 
controlling said delay potential in response to 
operation of Said gain control means at a pre 
determined point of operation. 

13. In a radio receiving System, the combina 
tion of a combined diode rectifier and signal am 
plifier of the electric discharge type having a 
common envelope containing a diode rectifier 
plate, an anode electrode, a control electrode, and 
a cathode common to said electrodes, potential 
drop producing impedance ineans in circuit be 
tween said cathode and control electrode for pro 
viding biasing potential for Said control electrode, 
means for in pressing signal potentials on Said 
diode plate, means for Selecting a delay potential 
for said diode plate from said impedance means, 
and means for controlling the Sensitivity of said 
receiving System controllable conjointly with 
said delay potential Selecting means. 

14. In a radio receiving system, the combina 
tion of a combined diode rectifier and Signal ann 
plifier of the electric discharge type having a 
common envelope containing a diode rectifier 
plate, an anode electrode, a control electrode, and 
a cathode common to said electrodes, potential 
drop producing impedance means in circuit be 
tween said cathode and control electrode for pro 
viding biasing potential for said control electrode, 
means for impressing signal potentials on said 
diode plate, means for selecting a delay poten 

0 tial for said diode plate from said impedance 

2,043,582 
means, means for controlling the sensitivity of 
said receiving system controllable conjointly 
With said delay potential selecting means, Iineans 
for deriving rectified signals from said impedance 
means, said means being variable to control the 
volume for said receiving system, means for in 
pressing said derived signals on the control elec 
trode, and a signal output circuit connected With 
the anode electrode. 

15. In a radio signal receiving System, the coin 
bination of an electric discharge amplifier de 
vice including a cathode and at least one diode 
rectifier plate associated thereWith, Signal am 
plifying means for supplying amplified signals to 
said first named device and including a Second 
electric discharge amplifier device having a cath 
ode and a control grid and a circuit for coupling 
said device with the diode plate of Said first 
named device, selector means for impreSSing Op 
posing potentials on said plate of values rela 
tively low with respect to the average amplitude 
of signal potentials impressible thereon from said 

O 

20 

amplifying means, potential drop producing im 
pedance means connected between the cathode 
and said plate of said first amplifier device, cir 
cuit means for connecting at least a portion of 
said potential drop producing impedance means 
between the cathode and control grid of the 
second amplifier device whereby a signal re 
sponsive biasing potential is applied to said am 
plifier from said impedance means to control the 
gain tiereof, and independent gain controlling 
means for said amplifier including a manually 
variable impedance in circuit between said cath 
ode and grid. 

16. In a radio signal receiving system the com 
bination of an electric discharge amplifier de 
vice including a cathode and at least one diode 
rectifier pate associated thereWith, a second elec 
tric discharge amplifier device having a cathode 
and a control grid, means for impressing signals 
to be rectified on the diode plate of Said first 
named device, selector means for impressing op 
posing potentials on said plate of values rela 
tively low With respect to the average amplitude 
of Signal potentials impressible thereon through 
Said System, potential drop producing impedance 
ineans connected between the cathode and the 
plate of said first amplifier device, circuit means 
for connecting at least a portion of said potential 
drop producing impedance ineans between the 
cathode and control grid of the second amplifier 
device whereby a signal responsive biasing po 
tential is applied to said amplifier from said in 
pedance means to control the gain thereof, inde 
pendent gain controlling means for said amplifier 
including a manually variable impedance in cir 
cuit between said cathode and grid, and means 
providing an operating connection between said 
SelectOr means and Said independent gain con 
trolling means, Whereby Said selector means is 
operable thereWith at predetermined points. 

17. In a radio receiving system, the combina 
tion of means providing delayed signal reception, 
means for reducing the degree of delay in signal 
reception, and means for Simultaneously increas 
ing the Sensitivity of Said receiving system in pre 
determined mutual relationship. 
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