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9 Claims. (Cl. 250-20) 
My invention relates to means for tuning re 

ceiving Systems for the reception of signals of 
various frequencies, and more particularly to 
means for automatically tuning the various oscil 
lating circuits of a receiving system to a point of 
exact response to a selected signal frequency after 
the System has been manually tuned to a condi 
tion roughly responsive to the selected signal frequency. 
My invention is applicable to the so-called 

tuned radio frequency Systems in which the reso 
nating Circuits are all tuned to the signal fre 
quency; as Well as to Systems involving a fre 
quency change which comprise, in addition to 
the circuits tuned to the signal frequency, a local 
oscillating circuit so tuned that its output fre 
quency differs from that of the signal frequency 
by a constant quantity. Regulation of the above 
types of Systems is usually performed manually 
by adjusting variable condensers connected in 
the oscillating circuits of the receiving system. 
However, it is rather difficult to adjust the con 
denser control member with sufficient accuracy 
to tune the circuits to the exact center of the 
carrier signal current which it is desired to re 
ceive. This detracts from the efficiency of the 
system and faithful reproduction of the received Signal. 
In accordance With my invention the above 

noted disadvantages are obviated by the provi 
Sion of a tuning device arranged automatically 
to tune the system to exact resonance With the 
frequency of a selected signal current which it 
is desired to receive. To accomplish the auto 
matic tuning I provide means responsive to the 
Variations in the anode current of a control tube 
of the system which is subjected to the control of 
an automatic Volume control circuit, for in 
fluencing the tuning of the System. 

It is an object of my invention to provide in a 
radio receiving System equipped With an auto 
matic Volume control circuit, an improved tuning 
device for automatically tuning the System to a 
Selected carrier Signal frequency, which is re 
sponsive to variations in the direct component of 
current flowing in the anode circuit of One branch of the System. 
It is a further object of my invention to pro 

wide in a radio receiving System a tuning arrange 
ment comprising manually controlled tuning 
means for roughly tuning the system to respond 
to a signal carrier current of a selected frequency 
and automatic tuning means responsive to varia 
tions in the direct component of current flowing 
in an anode circuit of the System for tuning the 

System to exact resonance with the carrier signal 
current after the approximate manual tuning 
Operation has been effected. ". . . 

It is an additional object of my invention to 
provide in a radio receiving System an automatic 
auxiliary tuning means of simple and economical 
construction, which is extremely positive and accurate in operation. 
The novel features which I believe to be char 

acteristic of my invention are set forth with par 
ticularity in the appended claims. My invention 
itself, however, both as to its organization and 
the method of operation, together with further 
objects and advantages thereof, will best be un 
derstood by reference to the following specifica 
tion taken in connection with the accompanying 
drawing in which Fig. 1 illustrates a receiving 
System having my automatic tuning device em 
bodied therein; Fig.2 shows the operating curves 
of certain elements of the circuit of Fig. 1: Fig. 
3 shows my invention in slightly modified form; 
Fig. 4 illustrates one form of condenser which 
may conveniently be employed in the circuit of 
Fig. 1; Fig. 5 illustrates a regulation curve apply 
ing to a particular case; and Fig. 6 shows one 
form of tuning dial which may be incorporated 
in a receiving set having my invention embodied therein. 

Referring to Fig. 1 of the drawing I have shown 
my invention embodied in a receiving system of 
the well known superheterodyne, or local Oscil 
lator, type which is provided with an automatic 
Volume control circuit. As shown, the incoming 
Signal currents from the antenna circuit are im 
pressed on the input circuit of a radio frequency 
amplifier tube by the coupling transformer 2 
having a secondary 3. The tube is of the 
pentode type having an indirectly heated cathode 
4, a control grid 5 connected to the secondary 3, 
a screen grid 6, a secondary electron emission 
Suppressor grid and an anode 8. The input cir 
cuit to the tube is completed through the radio 
frequency by-pass condensers 9 and 6 connected 
between one end of the transformer secondary 
3 and the cathode 4. This input circuit is tuned 
by the relatively large manually controlled vari 
able condenser and the comparatively small 
variable condenser 12; the two condensers being 
connected in parallel across the series circuit 
consisting of the condenser 9 and the transformer Secondary 3. 
and 2 to tune the input circuit to resonate at a particular selected frequency is described in de 
tail hereinafter. 
The output from the amplifier tube f is im 
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2 
pressed on the primary 3 of a coupling device 
4 having a secondary 5 connected across the 
control grid 6 and cathode 7 of a frequency 
changer, or mixer tube f8 in series with radio 
frequency by-pass condensers 9 and 20. The 
mixer tube 8 includes a screen grid 2 and a pair 
of additional grids 22 and 23 which are con 
nected to a local oscillatory circuit comprising the 
coupled inductances 24 and 25, condensers 26 
and 27, and the variable condensers 28 and 29 
shunting the inductance 24. The radio frequency 
input circuit of the tube 8 is tuned by the rela 
tively large manually controlled condenser 30 and 
the comparatively small variable condenser 3 
which are connected in parallel across the Series 
connected secondary 5 and the condenser 9. 
The function of the local oscillator in this type 
of circuit is well understood in the art. Briefly, 
its action is to modulate the electron stream be 
tween the cathode 7 and the control grid 6 in 
accordance with the locally generated oscillating 
control current, the frequency of which is deter 
mined by the coupling between the inductances 
24 and 25 and the capacity Settings of the con 
densers 28 and 29. 
The output circuit of the tube 8 includes the 

anode 32 thereof and the primary 33 of a cou 
pling transformer 34 having a secondary 35 
connected to the control grid 36 of an interme 
diate frequency amplifier tube 37. The input cir 
cuit to the tube 37 is completed by the interme 
diate frequency by-pass condensers 38 and 39 
connected in series between the remaining end 
of the secondary 35 and the cathode 40 of the tube 
37. A fixed tuning condenser 4 is shunted across 
the secondary 35 for tuning the input circuit to 
resonate at the selected intermediate frequency. 
The tube 37 includes a screen grid 42 and a sup 
pressor grid 43 for suppressing secondary electron 
emission due to bombardment of the Cathode. 
The output from the intermediate frequency 

amplifier is coupled to the input of a duplex di 
ode pentode detector and automatic volume con 
trol tube 44 by means of the transformer 45 hav 
ing its primary 46 connected in the output cir 
cuit including the cathode 40 and anode 47 of 
the amplifier tube 37. The tube 44 includes a 
pair of diodes 48 and 49, a cathode 50, a control 
grid 5, a screen grid 52, a suppressor grid 53 and 
an anode 54. The two diodes 48 and 49 are in 
cluded in the input circuit of the tube 44 and 
are connected to one end of the secondary 55 of 
the coupling transformer 45. The secondary 55 
is tuned to resonate at the intermediate frequency 
by a condenser 56 shunting its leads. A source 
of automatic volume grid biasing control is de 
rived from a resistance circuit which includes 
the Series connected resistors 57, 58 and 59 con 
nected between the remaining end of the sec 
ondary 55 and ground. 

Briefly described, the automatic volume control 
potential is, under signal conditions, derived in 
the following manner: The rectified and modul 
lated signal Current which varies in accordance 
with the intensity of the received carrier, flows 
from diodes 48 and 49 to cathode 50 through re 
Sistors 57 and 58, the secondary 55, and back to 
the diodes. Intermediate frequency current 
Smoothing condensers 60 and 6 are provided 
which are connected in series across the resistor 
58. From the above it will be seen that the end 
62 of the resistor 58 will be at negative potential 
with respect to the end 63 thereof, which in turn 
is maintained at a predetermined potential with 
respect to the cathodes 4, 7 and 40 respectively 
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of the tubes 1, 18 and 37 by means of the re 
sistance 59 and resistances 64, 65 and 66 con 
nected in the respective cathode leads of the tubes 
, 8 and 37. The point 62 is connected by means 
Of the lead 67 and resistance 68 to impress the 
varying negative control potential on the control 
electrodes 5, 6 and 36 of the tubes , 8 and 37. 
Resistances 69 and 70 are interposed respectively 
between the lead 67 and the control electrodes 5 
and 36 to control the biasing effect of the poten 
tial existing at the point 62. The value of the 
negative potential at point 62 varies in accord 
ance With the amplitude of the intermediate fre 
quency current and since this potential is con 
nected to exert a controlling effect on the tubes 
, 8 and 37, automatic volume control is achieved 
in a manner well known in the art. 
The control potential for the control grid 5 of 

the tube 44 is derived from the resistance 58 by 
means of a condenser T and a resistance 72. 
The derived potential follows the audio frequency 
envelope and controls in a Well known manner 
the current flowing in the anode output circuit 
Which includes the input circuit of an audio fre 
quency amplifier indicated diagrammatically at 
T3. The Output from the audio amplifier 73 is im 
pressed on a reproducing instrument such as a 
loud Speaker in the manner illustrated. 
A Suitable source of high Voltage potential 74 

is provided for supplying the anode circuits of 
the respective tubes in the manner shown. A 
Screen grid circuit is also provided which includes 
the lead 75 to which the screen grids of each of 
the tubes are connected and this circuit is main 
tained at a positive potential slightly below that 
of the anodes by connecting it to the positive side 
of the plate potential source through the resistor 
6. In the operation of the above described system 

the input and local oscillator circuits are manu 
ally tuned by means of the variable condensers 
2, 3 and 28 approximately to the desired signal 
Current frequency to be received. As shown dia 
grammatically, these condensers are connected to 
be operated by a common control member. The 
received signal current is amplified in the tube 
and heterodyned with the output from the local 

Oscillator in the tube 8. The intermediate fre 
quency output from the tube f8 is amplified in 
the tube 37, rectified in the tube 44 and the audio 
frequency currents are finally amplified in the 
amplifier T3. The volume of the received signal 
is maintained substantially constant by the auto 
matic volume control circuit in the manner de 
scribed above, 

In accordance with my invention I employ the 
Varying anode current flowing in one branch of 
the System to energize a driving means coupled 
to an auxiliary tuning means thereby to effect an 
automatic accurate tuning of the system. To ac 
complish this automatic tuning, the auxiliary tun 
ing condensers , 29 and 30 are connected by a 
Common mechanical connection 7 to the movable 
coil 8 of a galvanometer which is electrically 
connected in the anode circuit of the radio fre 
quency amplifier tube . A convenient form of 
triple condenser which may be used as the aux 
iliary condensers ff, 29 and 30 is shown in Fig. 4 
wherein the stationary electrodes 79, 80 and 8 
cooperate With the movable sectionalized elec 
trode 82 which is mounted on the Shaft 83. It 
Will be understood that the shaft 83 is connected 
to be rotated by the movable element of the gal 
vanometer in any suitable manner. The movable 
coil 78 is provided with a suitable mechanical 
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biasing means such as a spring 84 for retaining 
the condensers , 29 and 30 in a position of maxi 
mum capacity when no current is flowing through the galvanometer. 
The operation of the above-described arrange 

ment for obtaining automatic accurate tuning 
Will best be understood by reference to Fig. 2 in 
which a represents the resonant frequency of the 
high frequency amplifier input circuit as a func 
tion of the value of tuning capacitance, which 
function is assumed to be a straight line Over a 
Small range of frequencies. The curve I illus 
trates the direct component of the output current 
of the high frequency amplifier tube as a func 
tion of the tuning of the input circuit of the tube 
When the resonant frequency of the input circuit 
is varied on either side of a frequency equal to a 
Selected signal current frequency. The curve I 
may be explained by referring again to the action 
of the automatic volume control Circuit in re 
sponse to variation in intensity of the received 
signal current. As the input circuit of the tube 

is manually tuned by the condenser 2 to ap 
proach resonance With a Selected signal current 
the amplitude of the current in the input circuit 
increases and thus brings about an increase in the 
biasing potential on the control electrode 5 de 
rived from the automatic Volume control resistor 
58. This increase in turn lowers the value of the 
direct component of current flowing in the anode 
circuit. The action is cumulative and continues 
until the input circuit of the tube is in exact 
resonance With the signal Current of the selected 
frequency which it is desired to receive. It will 
be observed that the value of the direct compo 
nent of current varies as a function of the differ 
ence between the resonant frequency of the in 
put circuit and the frequency of the signal cur 
rent when the frequency difference between the 
two is within a certain range. Thus, the current 
decreases only when the input circuit is tuned to 
a frequency within a frequency range correspond 
ing to a condenser setting between C1 and Cr and 
increases only when the input circuit is tuned to 
a frequency within the range corresponding to 
a condenser setting between Cr and C2. 
To initiate the automatic tuning the set of con 

densers 2, 28 and 3 are first manually adjusted 
until the System is approximately responsive to 
the selected signal to be received, having a fre 
quency which may be aSSumed to be equal to Fs. 
From the curves of Fig. 2 it will be seen that when 
the total capacitance of condensers and 2 
has attained the value C1, the anode current of 
tube i begins to decrease and, since this current 
flows through the mechanically biased galva 
nometer coil 78, rotation thereof results which 
changes the settings of the condensers , 29 and 
30 to increase the capacitance thereof. This in 
crease in the capacitance of condenser shunt 
ing the condenser 2 brings about in turn a new 
decrease of the current I, which causes a new 
change in the settings of the condensers , 29 
and 3). This mutual effect between the tuning 
and variations in the anode current continues . 
until the anode current of amplifier has at 
tained its minimum value Icr, that is; until the 
input circuits including the secondaries 3 and 5 
of the transformers 2 and 4 are tuned exactly 
to the frequency of the preselected signal Fs, and 
the OScillatory circuit including the inductances 
24 and 25 is tuned to a frequency Fs--MF, MF 
being the intermediate frequency obtained by 
heterodyning the incoming radio frequency with 
the output frequency of the local oscillator. 

3 
From the foregoing description of the opera 

tion it will be seen that I have provided an ar 
rangement wherein the various tuned circuits of 
a radio receiving system are automatically tuned 
to the correct frequencies corresponding to reSO 
nant condition of the input circuit With the Signal 
current frequency after the system has been 
roughly tuned manually. It will further be seen 
that the direct component of the anode current 
of one of the tubes subjected to control of the 
automatic volume control circuit is employed as 
the electrical quantity which Varies as a function 
of the input circuit tuning. 
As shown in Fig. 1, the desired automatic tun 

ing is effected by variation of the capacitance 
of the different tuned circuit.S. It Will be under 
stood, however, that my invention is not limited 
thereto, and that the desired tuning may be ef 
fected by varying the inductance of the tuned 
circuits as well. One convenient means whereby 
this may be effected is indicated in Fig. 3 in 
which the inductance of any one of the tuned 

10 

15 

20. 

circuits is shown as the coil 85 on the permalloy 
core 86 and shunted by the variable tuning con 
denser 8. A change in the inductance is effected 
automatically by means of the coil 88 which is 
connected in the anode circuit of a tube included 
in the System having an amplification factor 
which is controlled by the automatic volume con 
trol circuit as, for example, the tube f of the 
circuit shown in Fig. 1. Preferably this arrange 
ment should include a third coil 89 which is ex 
cited from a direct current source 90 in opposi 
tion to the coil 88 and at a value equal to the 
minimum current flowing in the anode circuit 
in which the coil 88 is connected. With this ar 
rangement it Will be seen that as the anode cur 
rent in the coil 88 varies in response to a rough 
manual tuning of the System, the inductance of 
the coil 85 will be varied to initiate the automatic 
accurate tuning, following which the change in 
inductance is cumulative until a resonant con 
dition of the System obtains. An obvious modifi 
cation of this arrangement is that of causing 
the anode current to mechanically influence the 
relative positions of a sectionalized tuning in 
ductance having one or more movable sections. 
While I have described my invention as applied 

to a system of the frequency changing type 
Wherein the constants of the oscillating circuit 
are influenced, it will of course be understood 
that the Operating conditions (Sf the oscillator 
tube may be influenced to accomplish the desired 
automatic variations in the oscillator frequency. 
Thus, for example, the variation of the direct 
component of one of the tubes controlled by the 
automatic volume control circuit may be utilized 
to regulate the voltage bias of the control grid 
of the OScillator tube, the space charge of the 
tube, the tube heating circuit, or its plate voltage, 
to accomplish the desired automatic adjustment 
of the circuit. Furthermore, it will be obvious to 
those skilled in the art that my invention may be 
applied to a System of the tuned radio frequency 
type which comprises one or more cascade con 
nected tubes coupled together by several circuits 
tuned to the Signal frequency; the same system 
of regulation being used to tune the several cir 
cuits automatically and exactly to the selected signal frequency. 
From the foregoing description it Will be seen 

that I have devised an extremely simple and 
positive acting arrangement for overcoming the 
disadvantages and inaccuracies attendant with 
manual tuning. Thus, in the practical operation 
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4. 
of a system equipped with my automatic tuning 
means it is only necessary to adjust the indicating 
pointer of the main tuning means to a point such 
that the natural frequencies of the tuned circuits 

5: are within certain ranges and the automatic tun 
ing means then completes the tuning operation. 
In Fig. 6 I have shown two convenient forms of 
a tuning dial which may be used to indicate when 
the main tuning means are set to tune the circuits 

10 to frequencies within the ranges necessary to 
initiate the automatic tuning action. On the 
indicating dials shown, marks 9 are arranged 
to cooperate With a pointer mounted on the main 
tuning control member to give the desired indi 

15 cation. These marks are made a certain length 
corresponding to the condenser play C1-Cr (Fig. 
2), and the adjustment is such that when the 
pointer intersects the mark corresponding to a 
Selected Station, the automatic tuning operation 

20 is initiated and the manual tuning operation is 
complete. The marks 9 may be distributed in 
either of the two ways shown, or in any other 
manner Suitable to a particular system. 

It will be readily understood from the previous 
25 description that if a plurality of transmitting 

Stations to be received have carrier wave fre 
quencies increasing in arithmetic progression, 
and separated by a definite frequency band as, 
for example, by 9 kc. per second, and further; 

30 if the receiving circuit which is to be tuned is so 
designed that the band corresponding to the posi 
tions C1-Cr is precisely equal to 4% kc. per 
Second; the tuning curve of the set will be as 
shown in Fig. 5. When the above conditions are 

35 satisfied and provided the auxiliary tuning means 
has a range capable of varying the tuning Over 
a frequency range equal to 4% kilocycles, move 
ment of the main tuning means causes the re 
ceiving System to automatically change over from 

40 a transmitting station having the frequency F1 
(for example) to the immediately following sta 
tion having a frequency F2, or from F2 to F3 
and so on. With such an arrangement the auto 
matically controlled auxiliary tuning means 

45 maintains the receiving means in tune with one 
Selected signal current frequency during the pre 
liminary movement of the main tuning means 
Over a certain capacity range and immediately 
Snaps the System to resonance with a different 

50 and succeeding signal current frequency when 
the range is slightly exceeded due to the re 
Stricted range of the auxiliary tuning means. 
Thus, if the auxiliary condenser of Fig. 1 has 
a capacity range sufficient to increase the total 

55 capacity in the input circuit of tube from C1 
to Cr, it Will maintain the System in tune when 
the main tuning condenser 2 is increased from 
a value C1 to a value C2, since increases in the 
capacitance of the condenser 2 between the 

60 values Cr and C2 will be compensated by de 
creases in the capacitance of the condenser . 
However, as the capacitance of condenser 2 is 
increased above C2 the condenser f is ineffective 
until the next succeeding lower signal current 

65 frequency resonance curve is approached, when 
the condenser again automatically influences 
the tuning of the System until a point of exact 
resonance with the lower signal frequency is 
reached. It should be noted that if the con 

70 denser 2 is set at a value C3, for example, which 
is outside the resonance curve of the signal fre 
quency F's it is desired to receive, and the capaci 
tance of the condenser 2 is decreased to tune 
the system to the signal frequency Fs, the auto 

is matically controlled condenser f is ineffective 

2,188,849 
to automatically tune the system to the frequency 
F's until the total capacitance is decreased to a 
value less than Cr. This follows from the fact 
that the total capacitance of condensers and 2 
must be decreased, and the additional fact that 5 
the condenser f is at a position of minimum 
capacitance when the decrease in capacitance is 
started. This slight disadvantage is of no im 
portance if a graduated indicating dial of the 
type shown in Fig. 5 is employed. 0. 
The above described automatic tuning means 

is simple and positive in operation and of eco 
nomical construction. Wery few parts are nec 
essary and, consequently, it may be readily 
adapted to any type of receiving system. Without 5 
unduly complicating the circuit thereof. 
While I have ShoWn particular embodiments 

of my invention, it will of course be understood 
that I do not wish to be limited thereto since 
many modifications in the structure may be made, 20 
and I contemplate by the appended claims to 
cover all. Such modifications as fall. Within the 
true spirit and scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 25 
1. The combination, in a radio receiving system 

of a variably tuned input circuit including a main 
tuning condenser and an auxiliary tuning con 
denser, an output circuit in Said System carrying 
current which assumes a normal value when no 30 
carrier Wave is being received and which varies 
as said input circuit is tuned to resonance with 
a received carrier Wave, the variation of Said cur 
rent from said normal value being maximum 
when said circuit is in resonance with a received 35 
Carrier Wave, means responsive to Said current 
variations to actuate said auxiliary tuning con 
denser to tune said input circuit to exact reso 
nance with a received carrier Wave after said 
main tuning condenser has been varied to tune 4n. 
said input circuit to approximate resonance with 
Said carrier Wave. 

2. The combination in a radio receiving System 
of an amplifier having input electrodes, an input 
circuit connected to Said electrodes, means for 
manually tuning Said input circuit to resonance 
With Selected carrier Waves, an output circuit con 
nected to said amplifier, means for varying the 
current in said output circuit in accordance with 
the tuning of Said input circuit, and means elec 
trically connected to said output circuit and re 
Sponsive to said current variations produced by 
manual Operation of said first named tuning 
means to tune said input circuit to exact reso 
nance with the received carrier wave after said 55 
input circuit has been tuned to approximate res 
Onance With Said carrier Wave. 

3. The combination in a radio receiving system 
of an amplifier having input electrodes, an input 
circuit connected to said electrodes, means for ot 
manually tuning Said input circuit to resonance 
With Selected carrier Waves, an output circuit 
connected to said amplifier, means including an 
automatic volume control circuit for impressing 
on one of said input electrodes a control voltage 
which decreases the current in said output cir 
cuit as Said input circuit is tuned to approximate 
resonance With a received carrier wave, and 
means controlled by current in said output circuit 
and responsive to operation of said manual tun 
ing means for automatically tuning said input 
circuit to exact resonance with said carrier wave. 

4. The combination, of a manually tunable 
radio receiver, automatic volume control means 
therefor, and means actuated by the operation of 
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Said automatic volume control means to control 
the tuning of said receiver, said means being re 
sponsive to manual tuning of said receiver toward 
and approximately to resonance with a received 
carrier wave to tune Said receiver to exact reSO 
nance With the received carrier Wave. 

5. The combination, in a radio receiver, of 
manual tuning means therefor, automatic volume 
control means to maintain the output from said 
receiver substantially constant over a range of 
variation of the tuning of said receiver on either 
side of exact resonance at a frequency correspond 
ing to a desired signal, and means actuated by 
the operation of said last named means in re 
sponse to the manual operation of said first 
named means to increase the accuracy of tuning 
of said receiver to exact resonance at said fre 
quency when said manual means is varied ap 
proximately to tune said receiver to resonance at Said frequency. 

6. The combination, in a radio receiver, of an 
input circuit manually tunable to currents to be 
received, an electron discharge amplifier, having 
a grid, an anode, and a cathode, an anode circuit 
including said anode, means to Supply oscillations 
varying in strength in accordance With the tun 
ing of Said input circuit to Said grid, means re 
sponsive to the strength of Said Oscillations to 
supply to said grid a negative unidirectional po 
tential with respect to said cathode to control 
the amplification of said amplifier, said last 
named means effecting changes of direct current 
in said anode circuit, and means controlled by the 
direct current in said anode circuit to vary the 
tuning of Said input circuit, said last named 
means being responsive to manual tuning of Said 
input circuit approximately to resonance with 
Said carrier wave to tune said input circuit to 
exact resonance With Said carrier Wave. 

7. The combination, in a radio receiver having 
a manually tunable input circuit, of a high fre 
quency amplifier for received currents, an output 
circuit therefor, means to vary the amplification 
of said amplifier in response to the intensity of 

5 
Oscillations received through said input circuit, 
thereby to reduce the variations in intensity of 
currents in said output circuit produced by varia 
tions in intensity of currents received in said in 
put circuit, and means actuated by said last 
named means in response to manual tuning of 
Said input circuit approximately to resonance 
With received oscillations to tune said input for 
inaximum intensity of Said OScillationS. 
8. The combination, in a radio receiver, of a 

manually tuned input circuit, an output circuit, 
an amplifier between said input circuit and said 
output circuit, means responsive to the intensity 
of current received through said input circuit to 
control the amplification of said amplifier to re 
duce variations in intensity of currents in said 
output circuit, manual means to vary the tun 
ing of said input circuit through a range of fre 
quencies, and means actuated by said first named 
means additionally to vary the tuning of said in 
put circuit to exact resonance with a received 
carrier wave in response to the tuning by said sec 
ond named means of Said input circuit to ap 
proximate resonance with said carrier Wave. 

9. The combination, in a Superheterodyne radio 
receiver, of a local oscillator, an output circuit, 
means to produce currents having a constant 
beat frequency between received oscillations and 
oscillations produced by said local oscillator, and 
to Supply Said currents to said output circuit, 
manual means to vary the tuning of said local 
oscillator through a range of frequencies, means 
to reduce variations in intensity of currents in 
said output circuit relative to variations of the 
intensity of received currents, and means actu 
ated by said last means in response to the opera 
tion of said means to vary the tuning of said local 
OScillator to produce beat currents of said con 
stant frequency throughout variation of said first 
tuning varying means through a range of fre 
quencies approximating a frequency different 
from the frequency of received oscillations by said fixed frequency. 
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Hereby disclaims from the scope of claim 2 all means for varying the current. 
in said output circuit in accordance with the tuning of said input circuit except 
where said means comprises means for varying the gain of said amplifier in response 
to the tuning of said input circuit to a selected station. 

Official Gazette April 18, 1939.) 


