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UNITED STATES PATENT OFFICE 
2,207,023 

voLUME CONTROL FOR RADIO RECEIVERs 
Robert H. Pratt, Milwaukee, Wis. 

Application May 11, 1938, serial No. 20,357 
14 Claims. (CL 250-20) 

This invention relates to electrical apparatuS 
generally. More particularly this invention re 
lates to devices for controlling the output or 
volume of a signal receiving or other apparatus 
in Which alternating current is being trans 
mitted. 
An object of this invention is to provide a 

volume control device for signal receiving ap 
paratus, said volume control device employing a 
Series circuit of capacity and inductance which 
inay be tuned to resonance or near resonance to 
control the volume of an alternating or periodic 
current having a frequency corresponding to Said 
resonance frequency. 
Another object of this invention is to provide 

an adjustable volume control device for signal 
transmitting circuits, said volume control device 
employing an adjustable resonant circuit adapted 
to control the signal Volume in a continuous and 
gradual manner not accompanied by disturbances 
introduced into the circuit by conventional vari 
able resistance type controls. 
A further object of this invention is to pro 

vide a volume control adapted to be employed 
with a pretuned amplifier, such as, the inter 
mediate frequency amplifier of a superhetero 
dyne receiver, Said Volume control consisting of 
a Series resonant circuit adapted to be adjusted 
to be resonant at or near the signal frequency 
So that the output of Said amplifier may be easily 
and efficiently controlled without introducing un 
desirable disturbances into the circuits of the 
amplifier. . . . 

Other and further objects of this invention 
will be apparent from the following specification 
and claims. 
In accordance with this invention I provide 

a volume control which may be used conveniently 
with amplifiers and signal transmission systems 
of the high frequency type which are tuned or 
adjusted to amplify or transmit a predetermined 
set of high frequencies or band of frequencies. 
The volume control of my invention consists es 
sentially of one or more Series resonant circuits, 
each of which consist of an inductance and an 
adjustable condenser. The inductance may, of 
course be made variable, one form which may be 
variometer or a variable core inductance if de 
sired, although I prefer to employ a variable con 
denser and a set inductance coil. . . . 

I am aware of the numerous uses. to which 
series resonant circuits have been placed since 
the phenomenon of resonance in electrical cir 
cuits including inductance and capacity was dis 
covered. I am also familiar with the various 

types of devices used for volume controls in radio 
receivers. The manually adjustable types of vol 
ume controls generally employ a variable resistor 
connected as a potentiometer into different parts 
Of the amplifier circuit. 
control has numerous disadvantages a number 
of which my invention has overcome. For ex 
ample, the Volume control of my invention does 
not require the use of sliding contacts as does a 
Variable resistance device. Consequently the 
likelihood of producing poor and noisy contacts 
is avoided even in cases where the volume con 
trol has been in-long and continuous use. The 
volume control of my invention also may be em 
ployed as a tone compensating device since al 
tering the IC ratio may be made to eliminate, 
first the high frequencies and then the low fre 
quencies of one of the side bands, gradually as 
the value of the capacity C is increased. 
Numerous other advantages are inherent in 

my invention. These will be apparent from the 
following specification including the description 
of the drawings in which, briefly, Fig. 1 illus 
trates a schematic diagram of an embodiment of 
my invention; Figs. 2, 3, 4 and 5 are schematic 
diagrams used to facilitate the explanation of 
this invention; Fig. 6 is a modified form of my 
invention; Fig. 7 is another modified form of my 
invention; Fig. 8 illustrates another embodiment 
of this invention; Fig. 9 shows an embodiment 
of this invention applied to energize and con 
trol potentials on grid electrodes of a volume ex 
pander tube; Fig. 10 shows another embodiment 
of this invention in which the manual volume con 
trol device is employed to control the potential 
aCrOSS a rectifier or detector tube arranged to 
provide both a positive and a negative bias or 
potential derived from a signal; and Fig. 11 illus 
trates a practical embodiment of a condenser 
and inductance unit which may be employed in 
accordance with this invention. 

Referring to Fig. 1 of the drawings in detail 
reference numeral to designates one of the in 
termediate frequency amplifier tubes of a super 
heterodyne receiver. This tube may be of the 
type sold under the designation 6K7 or 58. It 
is of course obvious that the receiver may em 
ploy one or more tubes in the intermediate fre 
quency amplifier and that this amplifier is de 
signed to amplify a certain frequency band se 
lectively as is well known in the art. The anode 
of the tube 0 is connected by the wire. I to the 
primary inductance 2 of the transformer 3, and 
to the condenser 5. This condenser 5 is con 

: nected to the grid 6 of the tube a 7 which is 55 
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2 
of the duplex diode pentode type Sold as type 
2B7 and is in this case employed as a separate 
automatic volume control. This tube is pro 
Wided With the grid electrode 6, Screen electrode 
2, Suppressor electrode 9, plate electrode 20, 
Cathode 8, diodes 23 and cathode heater 22. 
The grid f6 is also connected to one end of the 
resistor 25, the other end of which is connected 
to the chassis or ground 24. A positive potential 
is applied to the Screen electrode 2 and this 
potential may be derived from a source of recti 
fied alterilating current which also may be em 
ployed for energizing anode, Screens and grid 
bias circuits of various tubes of the superhetero 
dyne receiver, if desired. 
A by-pass condenser 26 is connected to the 

Screen electrode 2 and to the chassis, that is, 
the common ground to by-paSS signal alternat 
ing currents from the power supply circuit. The 
anode 2 is connected to the primary 28 of the 
transformer 2 and the primary and secondary 
are tuned, the former by the condenser 29 and 
the latter by condenser 3. 
The diodes 23 are employed in this case as 

part of the rectifier for rectifying the current 
flowing through the potentiometer 32 of the au 
tomatic volume control circuit. A variable con 
tact 34 is provided to the potentiometer 32 and 
this contact is connected to the grid circuits of 
tubes of the Superheterodyne receiver which are 
to have grid electrodes biased in accordance with 
potential derived from the automatic Volume Con 
trol circuit. One end of the potentiometer 32 is 
connected to the inductance 30 and the other 
end is connected to the common ground Or 
chassis. A condenser 33 is connected across the 
resistance element of the potentiometer to by 
pass high frequency currents across the element 
and thereby prevent high potential high fre 
quency currents from affecting the operation of 
the device. 
A positive potential source is connected to the 

inductance 28 to energize the anode of the tube 
f. This source of current supply may be the 
same as that employed for the Screen 2. 
The detector tube 35, employing a pair of diodes 

37 and an indirectly heated cathode, is Con 
nected to the secondary 4 which is shunted by 
a tuning condenser Ai. A resistor 42, by-passed 
With a condenser 43, is connected to one end of 
the tuned circuit including the secondary 4 and 
condenser 4f, and the other end of this tuned 
circuit is connected to the diodes 37 and the 
variable condenser 40 of the volume control cir 
cuit 38. The condenser 4 is connected to the 
inductance 39 which in turn is connected to the 
resistor A2 and the secondary 4. The cathode 
of the tube 35 is connected to the chassis as is 
also the resistor 42. 
The portion of the receiving circuit showing 

the principal connections of the diode detector 35 
and the volume control circuit employing the con 
denser 39 and the capacity 40 are illustrated in 
Figs. 2 and 4. The equivalent electrical network 
diagram shown in Fig. 3 illustrates the operation 
of this volume control when employed in the cir 
cuit arrangement ShoWn in Fig. 2. When the 
volume control circuit is modified as shown in 
Fig. 4 the equivalent electrical network shown 
in Fig. 5 applies. In Fig. 3, Eo designates the in 
put voltage impressed upon the secondary 4. 
The inductance of this secondary is indicated by 
Lo and the resistance is indicated by Ro. The 
condenser 4. Which is connected across the Sec 
ondary 4 is designated by C1 and the resistance 

2,207,028 
of this condenser is designated by R1; the imped 
ance of this branch is designated by Z1. The 
volume control branch of the circuit including the 
inductance 39 and the condenser 4 is divided into 
inductance L2, resistance R2 and capacity C2; 
the impedance of this combination is designated 
as Z2. The diode detector 35 having impedance 
Rd is in effect connected in series with the re 
sistance and capacity parallel circuit 42, 43. Thus 
the diode detector and the parallel circuit 42, 43 
form a shunt across the inductance-capacity Wol 
ume control circuit 39, 40. 
From a mathematical analysis of this circuit 

it can be shown that the Volume of the high fre 
quency signal acroSS the Output impedance Z3 
can be controlled by the Volume control circuit 
forming the impedance Z2. The attenuation ob 
tained for different Settings of the variable con 
denser 40 can be predetermined and attenuation 
curves of any desired shape or shapes can be ob 
tained simply by changing the shape of the rotor 
and stator plates of the condenser 40. 
The values of the volume control elements 39 

and 40 depend, of course, upon the frequency to 
which the intermediate frequency amplifier, or 
other substantially fixed frequency amplifier with 
which the invention is employed, is tuned. War 
ious values of capacity and inductance have been 
employed in the volume control disclosed herein 
With a Superheterodyne receiver having an inter 
mediate frequency of 465 kilocycles. The best 
results were obtained using a radio frequency 
choke coil having an inductance of 2.5 milli 
henrys as the inductance 39. This choke coil was 
made up of four spaced honey-comb Wound coil 
sections connected in series. A 150 micro-micro 
farad variable condenser WaS employed as the 
capacity 40. By employing this combination 
series resonant could be readily obtained at the 
intermediate frequency of 465 kilocycles and the 
volume of the Superheterodyne receiver could be 
accurately and easily controlled from low to high 
intensities and also intermediate intensities. 
In order to simplify the installation of this 

volume control device the circuit illustrated in 
Fig. 4 was developed. This circuit is substantially 
the same as the circuit shown in Fig. 2 except that 
the volume control is connected across the diode 
detector 35, the inductance 39 being connected to 
the diodes 37 and the rotor plates of the con 
denser 40 being connected to the chassis and the 
cathode 36 of the tube 35. By employing this con 
nection the operator can adjust the variable con 
denser 40 without introducing the effects of body 
capacity inasmuch as the rotor of this condenser 
is connected to the metal chassis of the radio re 
ceiver direct. The equivalent electrical network 
that is applicable to this circuit is shown in Fig. 5 
and from this it will be observed that the par 
allel circuit formed by the volume control and 
the diode detector 35 is connected in Series with 
the parallel circuit formed by the resistance 42 
and the condenser 83. This complex series cir 
cuit is connected across the tuned secondary 4. 
The output circuit is connected across the im 
pedance Z3 as before. 
The circuit illustrated in Fig. 4 requires a con 

denser 40 of larger size than that required in the 
arrangement shown in Fig. 2 to produce minimum 
volume in the output of the radio receiver. The 
circuit illustrated in Fig. 4 however results in a 
simpler device as far as its electrical connections 
are concerned since the condenser shaft can be 
grounded to the chassis of the radio receiver and 
the condenser and inductance arrangement 
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2,207,023 
placed in a single shield container. The induc 
tance is then connected to the diodes 37 by a 
single wire which may be shielded if necessary. 

In the development of the embodiment of this 
invention shown in Fig. 4 the inductance 39 was 
made Substantially larger than that employed in 
the embodiment shown in Fig. 2. The purpose 
of making the inductance 39 as large as possible, 
consistent with producing the desired results, is 
to permit the use of a relatively small capacity 
condenser 40. By making the inductance 39 ap 
proximately twice as large as that described in 
preceding paragraphs in connection with the 
description of Fig. 2, a condenser of approximate 
ly 50 micro-microfarad maximum capacity was 
found to be Sufficient to produce a condition of 
Series resonance at the intermediate frequency 
of the Superheterodyne amplifier. Thus this vol 
lume control Would produce a condition of mini 
mum output in the radio receiver when the con 
denser 40 is adjusted Substantially to maximum 
capacity, that is, when a condition of series res 
Onance Was obtained. Maximum output would 
therefore be produced when the volume con 
trol condenser Was adjusted to substantially mini 
mum capacity. This is desirable since the value 
of the tuning condenser 40 connected across the 
secondary f4 can be adjusted to “peak' the inter 
mediate frequency transformer at the interme 
diate frequency more readily under these condi 
tions. 
tuning of this intermediate frequency trans 
former secondary 4 must be adjusted after the 
volume control 38 is connected into the circuit. 
After the Volume control is connected into cir 
cuit and the secondary 4 is tuned, adjustment 
of the condenser 40 may be necessary to compen 
Sate the variations in inductance and capacity 
of the elements of the volume control, however 
this is accomplished in a simple manner by 
mounting the Volume control in a metal can to 
shield the control effectively. Means is also pro 
vided for changing the relation of the stator 
plates of the condenser With respect to the metal 
shield to adjust the maximum capacity. If de 
sired the inductance also may be made adjust 
able With respect to the metal shield. 

It will be observed that various values have 
been given for the inductance and capacity of 
the volume control elements. These are, of 
course, given only for the purpose of illustration 
and it is not intended that this invention is op 
erable only when those values are employed. The 
Values of inductance and capacity employed de 
pend upon the range of control desired and the 
frequency at which the control is to be operated. 
Furthermore it may be desirable to employ in 
ductance units provided with COres of magnetic 
material, such as are now employed in intermedi 
ate frequency transformers. On the other hand 
the inductance unit 39 may be made variable in 
stead of the condenser 40 and a Suitable variome 
ter construction employed. If desired the Con 
denser 40 may be divided into two sections, only 
One of which is variable, and these two sections 
connected in series, one on each side of the in 
ductance 39. Other combinations may include 
the use of the inductance 39 and the capacity 40 
circuit as shown in Figs. 2 and 4 and another con 
denser of suitable size may be shunted across both 
the inductance 39 and the capacity 40. It will 
therefore be observed that various combinations 
may be employed in the Volume control of my 
invention. 
A modified form of this volume control ar 

It Should be borne in mind that the 

3 
rangement is illustrated in Fig. 6 in which tWO 
series resonant circuits connected in parallel are 
employed. The purpose of this arrangement is 
to lower the resistance of the Volume control 
circuit to the radio frequency potential. When 
the volume control is in a condition of series 
resonance to the frequency of the radio frequency 
potential. When the Volume control circuit is 
in resonance with the signal frequency the signal 
voltage across the volume control circuit will 
be the potential drop due to the ohmic resistance 
of the coils or inductance windings at the signal 
frequency. In order to obtain as great a range 
of control as possible the ohmic resistance of 
these coils should be made as low as possible con 
sistent with proper design. It is of course pos 
sible and in Some cases may be desirable to make 
each of the series circuits comprising the parallel 
volume control circuit arrangement shown in Fig. 
6, of slightly different frequency characteristics 
so that only one of the parallel branches will 
actually be in series resonance at any particular 
frequency and it is of course not desired to limit 
this invention to an arrangement in which the 
parallel branches are exactly alike since a con 
dition such as this might be difficult to obtain 
in practice. 
Where it is desired to be able to control the 

volume of radio stations of substantial power 
located in close proximity to the radio receiving 
set employing the volume control of my inven 
tion, a circuit such as illustrated in Fig. 7 has 
proved very satisfactory. This circuit employs 
a series volume control, Such as shown in Fig. 4 
including an inductance coil 39 and a variable 
condenser 49 connected by means of a wire 50, 
which is provided with a grounded shield 5, to 
the diodes of the tube 35. In this case the vol 
lume control includes another Series resonant cir 
cuit made up of the inductance 52 and the war 
iable condensel 53. The Variable condenser 53 
is connected to the variable condenser 4 and to 
the metal chassis of the radio receiving appa 
ratus by means of the wire 54. The inductance 
52, is connected by the wire 55 which is shielded 
by the hollow conductor 56, to the grid 58 of the 
Second intermediate frequency amplifier 57. The 
condensers 40 and 53 may be controlled by a 

10 

15 

single shaft or other gang control arrangement, 
if desired. It Will be observed from the circuit 
diagram illustrated in Fig. 7 that the intermedi 
ate frequency amplifier of the superheterodyne 
receiver consists of the first, second and third 
intermediate frequency amplifier tubes which are 
of the screen grid type and which are connected 
in cascade. 
The condensers 40 and 53 are preferably of the 

twin straight line frequency type each having a 
maximum capacity of 150 micro-microfarads and 
the inductance units 37 and 52 each consist of . 
multi-section Windings in which each section is 
a small honey-comb coil. The inductance of each 
of the inductance units is slightly over 2 milli 
henrys. These values are satisfactory where the 
intermediate frequency to which the amplifier is 
adjusted is 465 kilocycles. 

In operation the secondary 4 should be tuned 
by the condenser 4 to the maximum volume, that 
is the circuit including this secondary 4 and the 
condenser 4 should be tuned to parallel reso 
nance at the intermediate frequency so that the 
output of the amplifier will be substantially max 
imum when the condenser 40 is set at minimum 
capacity. The circuit of the secondary 60 and 
the condenser 59, on the other hand should be 
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4 
tuned so that maximum volume is obtained when 
the condenser 53 is set at about one-half of its 
full capacity. If this procedure is not followed 
Side band interference may be obtained When 
signals from a weak station are being received 
and a strong station is transmitting on a fre 
quency adjacent to that of the Weak station. 
This is caused by detuning influence of the con 
denser 53 on the tuned circuit including the con 
denser 59 and secondary inductance 60. In prac 
tice it was found that the capacity of the con 
densers 4 and 53 affected less detuning of the 
secondary circuits of the intermediate frequency 
transformers to which the volume control is con 
nected. When condensers of 50 micro-microfarad 
capacities were employed as the condensers 40 
and 53 than when these condensers were of 150 
micro-microfarad capacity. 
The Volume control connected as ShoWn in Fig. 

7 affects the separate automatic volume control 
apparatus inasmuch as it decreases the action 
of the automatic control as the signal volume is 
lowered. No unsatisfactory results appeared 
from this however, and it is therefore possible 
that the automatic volume control and detection 
can be combined in the Same tube. The Volume 
control of this invention may of course be ar 
ranged in the circuit of the receiver So that re 
ducing the signal voltage with the manually op 
erated Volume control Would have no effect on 
the automatic volume control voltage and the 
amplification of the set Would not increase, 
through the operation of the automatic volume 
control, as the manual volume control is oper 
ated. This may be accomplished by taking the 
automatic volume control voltage from the plate 
of the last intermediate frequency amplifier, rec 
tifying this voltage by one diode and using it in 
the conventional manner. The other diode in 
this case is used as a signal detector with the 
resonant volume control of my invention con 
nected acroSS it. In this case reducing the signal 
voltage by the manual Volume control would have 
no effect on the automatic volume control volt 
age. 
In the arrangement of my invention shown in 

Fig. 2, for example, the resistor 42 connected be 
tween the secondary 4 and the metal chassis of 
the receiving set may be connected between the 
diodes 3 and the volume control inductance 39 
so current passing through the diode circuit would 
have to pass through this resistance. In this 
case the secondary 4 is connected direct to the 
metal chassis and a coupling condenser is pro 
vided between the audio frequency amplifier and 
the conductor connecting the inductance 39 to 
the condenser 48 and the secondary 4. This 
arrangement is very desirable inasmuch as the 
size of the condenser of the volume control 
may be reduced considerably. 
In Fig. 8 I have shown a slightly modified form 

Of this invention in Which the LC circuit, includ 
ing the secondary 4 and the tuning condenser 
4 is connected to the chaSSis or ground as shown 
and the cathode 36 of the tube 35 is connected 
to the chassis or ground through the resistance 
82 shunted by the condenser 43. The cathode 
36 is connected to the intermediate frequency or 
audio or low frequency circuits of the signal ap 
paratus through the coupling condenser 36a. 
The circuit arrangement shown in Fig. 9 illus 
trates an embodiment similar to that shown in 
Fig. 8 adapted for use with a volume expander 
circuit employing a 6L7 type of tube 70. The 
grid electrodes 7 and 72 of the tube 70 are cou 

2,207,023 
pled to suitable current supply sources for bias 
ing or other purposes by the resistors 75 and 76, 
respectively. The resistor 73 and condenser 74 
are employed for coupling or connecting the elec 
trodes and 72, respectively, to the cathode 36 
of the detector or rectifier tube 35. The circuit 
ShoWn in Fig. 10 illustrates an embodiment of 
this invention employing a tube 35 in which the 
anode 37, associated with the cathode 36, is con 
nected to the cathode 36d. which is associated 
With the anode 3d. The anode 37 and cathode 
36d. are connected together and to the inductance 
39 of the volume control. This circuit is par 
ticularly adapted for use in cases where it is 
desired to impress positive and/or negative po 
tentials derived from a signal upon amplifier cir 
cuits. A coupling condenser 36c and resistors 36e 
and 36f are connected to the cathode 36 for this 
purpose and a coupling condenser 37C and re 
sistor 37 b are connected to the anode 37d for 
this purpose. The rectified voltages derived from 
the detector which are proportional to the signal 
intensity and the position of the volume control 
may be used to operate or control other devices 
Which may be used to effect control of Volume, 
tone, fidelity, or anywhere a Voltage proportional 
to signal intensity and volume are desired. 
In Fig. 11 I have illustrated an embodiment of 

this volume control which is adapted for use in 
a circuit such as illustrated in Fig. 4 wherein the 
condenser 49 may be grounded to the metal chas 
sis of the radio receiving apparatus. The ar 
rangement shown in Fig. 11 employs a condenser 
40 having a shaft 33d connected to the metal 
shield Ob which is connected to the metal chas 
sis of the receiving set. The rotor plates of the 
condenser are mounted on the shaft 40d and may 
be rotated by manipulating the knob 40C. The 
stator plates are carried by a suitable metallic 
member 40d which is attached to the insulation strip 4 ce. 
Where desired the bolts Oh which fasten the 

condenser frame to the bottom of the can may 
be made slidable in slotS provided in Said can 
and by loosening these bolts the condenser may 
be slidably adjusted with respect to the can to 
adjust the maximum capacity of the condenser. 
It is of course obvious that various expedients 
may be employed to adjust the maximum and 
minimum capacities of this condenser; different 
methods may be found more desirable in different 
arrangements and I do not therefore desire to 
limit this invention to use with condensers of the 
type illustrated in Fig. 8. 

In manufacturing the volume control of my 
invention to be sold as a unit it may of course 
be desirable to mount the inductance coil 39 in 
side of the same shielding can With the condenser 
and in that case a small bracket 39c may be at 
tached to the frame of the condenser for hold 
ing the insulation Support 39b of the inductance 
coil. Where desired the support 39b may include 
a metallic core of magnetic material Such as is 
now provided to intermediate frequency trans 
former windings. Furthermore this support 39b 
may be made longer in order to receive a plu 
rality of coil sections which are to be connected 
in series. One end of the coil 39 is connected 
by means of the wire 39a to the stationary plates 
of the condenser and the other end of the coil is 
connected to the diodes of the tube 35. 
Numerous modifications within the spirit and 

scope of my invention may of course be made and 
I do not therefore desire to limit this invention 
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2,207,028. 
to the exact details shown except in so far as 
those details may be defined by the claims. 
I claim: 
1. A volume control for a radio receiver of the 

Superheterodyne type, comprising: an inductance 
element and a capacity element connected in Se 
ries, an intermediate frequency amplifier for the 
superheterodyne receiver, a rectifier connected 
to the output of said intermediate frequency aim 
plifier, means for connecting said inductance and 
capacity elements across said rectifier, and means 
for varying the impedance of one of Said elements 
whereby the ratio of the impedances of said ele 
ments to one another may be changed gradually 
for varying the output of the circuit of said rec 
tifier. 

2. A volume control for a radio receiver of the 
superheterodyne type, comprising: an inductance 
element and a capacity element connected in Se 
ries, means for connecting said series connected 
inductance and capacity elements to the inter 
mediate frequency amplifier of the superhetero 
dyne receiver for impressing signal potentials 
across said series connected elements, means for 
varying one of said elements for gradually vary 
ing the ratio between the impedances of said ele 
ments whereby the impedances of said elements 
may be gradually brought into a predetermined 
ratio such that the output of the intermediate 
frequency amplifier may be controlled. 

3. A volume control for a radio receiver of the 
superheterodyne type, comprising: an inductance 
element and a capacity element connected in Se 
ries, an intermediate frequency amplifier for the 
superheterodyne receiver, said amplifier com 
prising at least one amplifier tube and a tuned 
transformer connected to the output of said am 
plifier tube, a rectifier connected to the secondary 
of said tuned transformer, means for connecting 
said inductance and capacity elements acroSS 
said rectifier, and means for varying the imped 
ance of one of said elements whereby the ratio 
of the impedances of said elements to one an 
other may be changed gradually for varying the 
output of the circuit of said rectifier. 

4. A volume control for a radio receiver of the 
superheterodyne type, comprising: an inductance 
element and a capacity element connected in Se 
ries, means for connecting said Series connected 
inductance and capacity elements to the inter 
mediate frequency amplifier of the Superhetero 
dyne receiver for impressing signal potentials 
across said series connected elements, means for 
varying one of said elements for gradually vary 
ing the ratio between the impedances of Said ele 
ments whereby the impedances of said elements 
may be gradually brought into series resonance 
at the intermediate frequency of said amplifier 
whereby the output of the intermediate fre 
quency amplifier may be controlled. 

5. A volume control for a radio receiver of the 
superheterodyne type, comprising: an inductance 
element and a capacity element connected into a 
series circuit, an intermediate frequency ampli 
fier for the superheterodyne receiver, a rectifier 
connected to the output of said intermediate fre 
quency amplifier, means for connecting said Se 
ries circuit across said rectifier, and means for 
tuning said series circuit whereby the ratio of the 
impedances of said elements to one another may 
be changed gradually up to a condition of Series 
resonance for varying the output of the circuit 
of said rectifier. 

6. A volume control for a radio receiver of the 
superheterodyne type, comprising: an inductance 

5 
element and a capacity element connected in se 
ries, means for connecting said series connected 
inductance and capacity elements to a tuned 
Stage of the intermediate frequency amplifier of 
the Superheterodyne receiver for impressing sig 
nal potentials across said Series connected ele 
ments such that the output of said amplifier may 
be determined by the overall impedance of said 
Series circuit, and means for varying one of said 
elements for gradually varying the ratio between 
the impedances of said elements whereby the im 
pedances of said elements may be gradually 
brought into a predetermined ratio. 

7. A Volume control for an amplifier of the type 
adapted to amplify desired signals in a set fre 
quency band, Comprising: an inductance element 
and a capacity element connected into a series 
circuit, means included in one of said elements 
for varying the ratio between the impedances 
thereof whereby said series circuit may be brought 
to Series resonance at a frequency in the band to 
which said amplifier is adjusted and connections 
for impressing desired-signal currents having 
frequencies within said band upon said series cir 
cuit. Whereby the effective potential of said de 
Sired-signal currents may be controlled. 

8. A volume control for an amplifier of the 
type adapted to amplify desired signals in a set 
frequency band, comprising: an inductance ele 
ment and a capacity element connected into a 
Series circuit, means for varying said capacity 
whereby said series circuit may be brought to 
Series resonance at a desired-signal frequency in 
the band to which said amplifier is adjusted and 
connections for impressing desired-signal cur 
rents having frequencies within said band upon 
said series circuit whereby the effective potential 
of Said desired-signal currents may be controlled. 

9. A volume control for an amplifier of the type 
adapted to amplify desired signals in a set fre 
quency band, comprising: an inductance and a 
capacity, connections for connecting said induc 
tance and said capacity into a series circuit and 
for connecting said series circuit across a portion 
of the circuit of the amplifier having a desired-sig 
nal potential difference thereacross correspond 
ing to at least one of the frequencies of the set 
frequency band, and means for adjusting said 
Series circuit to resonance to control the magni 
tude of Said desired-signal potential difference. 

10. A volume control for an amplifier of the 
type adapted to amplify desired signals in a set 
frequency band, comprising: an inductance ele 
ment and a capacity element connected into a 
Series circuit, means included in one of said ele 
ments for varying the ratio between the impe 
dances thereof whereby said series circuit may be 
brought to series resonance at a desired-signal 
frequency in the band to which Said amplifier is 
adjusted and means for Connecting said series 
circuit to said amplifier for impressing desired 
signal currents having frequencies Within said 
band upon said series circuit for controlling the 
effective potential of said desired-signal currents 
across the output circuit of said amplifier. 

11. A volume control for an amplifier of the 
type adapted to amplify desired signals in a set 
frequency band, comprising: an inductance and 
a capacity, connections for connecting said in 
ductance and said capacity into a series circuit 
and for connecting said series circuit across a 
portion of the circuit of the amplifier having a 
desired-signal potential difference thereaCrOSS 
corresponding to at least one of the frequencies 
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trolling the overall impedance of said series cir 
cuit whereby the magnitude of said desired-sig 
inal potential difference across Said. Series circuit 
and the output of Said amplifier may be Con 
trolled. 

12. A volume control for a radio receiver of the 
Supeiheterodyne type, comprising: a pair of Se 
lies circuits each including an inductance ele 
ment and a capacity element, an intermediate 
frequency amplifier for the superheterodyne re 
ceiver, a rectifier connected to the output of Said 
intermediate frequency amplifier, means for con 
necting one of said series circuits across Said 
rectifier, means for connecting the other of said 
Series circuits across a tuned circuit of Said inter 
mediate frequency amplifier, means for varying 
the impedance of one of Said elements in each 
of Said series circuits whereby the ratio of the 
in pedances of Said elements to One another, in 
each of said circuits, may be changed gradually 
for varying the output of said amplifier. 

13. A volume control for a radio receiver of the 
superheterodyne type, comprising: a pair of se 
ries circuits each including an inductance ele 
ment and a capacity element, means for connect 
ing each of said series connected circuits to the 
intermediate frequency amplifier of the super 
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heterodyne receiver for impressing signal poten 
tials from different circuits of said amplifier 
across each of said series circuits, means for 
varying One of said elements in each of said cir 
cuits whereby said circuits may be gradually 
brought into Series. eSonance at the intermediate 
frequency of said intermediate frequency ampli 
fier to control the output thereof. 

14. A volume control for a radio receiver of the 
superheterodyne type, comprising: a pair of series 
circuits each including an inductance element 
and a capacity element, an intermediate fre 
quency amplifier for the Superheterodyne re 
ceiver, said amplifier including at least one ampli 
fier tube and tuned input and output circuits, a 
rectifier connected to said output circuit, connec 
tions for connecting one of said pair of series cir 
cuits to said rectifier, and connections for con 
necting the other of said series circuits to one of 
Said tuned circuits connected to Said amplifier 
whereby the output of Said amplifier may be grad 
ually and uniformly controlled when said series 
circuits are adjusted to a condition of Series reso 
nance at the intermediate frequency of said inter 
mediate frequency amplifier. 

ROBERT H. PRATT. 
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