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My invention relates to remote control appa 
ratus and particularly to remote control systems 
for radio receivers. 
One object of my invention is to provide an im 

proved remote control system by means of which 
a radio receiver may be tuned to receive any 
desired incoming signal. 
A further object of my invention is to provide 

an improved remote control system which may be 
adjusted to tune the receiver to a predetermined 
number of transmitting stations. 
A further object of my invention is to provide 

an improved remote control system having a 
Small number of control buttons for tuning the 
receiver to a large number of stations. 2 
A still further object of my invention is to pro 

vide an improved remote control system in which 
a tuning device and a volume control device may 
be actuated by a single motor. 
A still further object of my invention is to pro 

vide an improved tuning dial mechanism for use 
with my remote control system. 

In a preferred embodiment of my invention, I 
provide a motor which is coupled to the tuning 
condensers of a radio receiver through a fric 
tion drive and I further provide the tuning con 
densers with a magnetic brake for locking them in 
any desired position. The tuning condenser may 
be rotated in either direction by means of two 
push buttons located at a remote control point. 
The brake is actuated in response to the tuning 

condensers reaching a position such that a radio 
station is tuned in, whereby they are immediately 
locked in the correct tuning position and the fric-f 
tion drive slips until the supply circuit to the 
motor is opened by releasing the push button in 
use at the remote control point. Preferably, the 
brake is actuated in response to the reception of a 
carrier wave having a predetermined amplitude. 
By providing the receiver with a sensitivity con 
trol, it may be so adjusted that the remote con 
trol system will tune the receiver to a selected 
group of stations, such as local or nearby sta 
tions, having the strongest signals. ?? 
The volume control device for the receiver is 

driven through a second friction drive by the same 
motor that drives the tuning condensers. In one 
embodiment, a magnetic brake is provided for 
locking the volume control device in position while 
the receiver is being tuned to a station. After 
the station is tuned in and the tuning condensers 
locked in position by their magnetic brake, the 
volume control brake may be released and the 
volume increased or decreased by running the 
motor in one direction or the other. In another 

(Cl. 250—-20) 
embodiment, a single magnetic brake is employed vn 
and the volume control device is operated by lock 
ing in position one of two discs which are con 
nected through gears for rotation in opposite 
directions. 

Preferably, the receiver is provided with an im- º 
proved tuning indicator consisting of two pointers 
mounted on a dial marked in kilocycles and re 
senbling a clock face. One pointer is geared to 
rotate through ten scale divisions on a 360 degree 
Scale while the other pointer rotates through one 
of its scale-divisions. The relative position of the 
two pointers indicates the station setting of the 
receiver. Obviously these pointers can be seen 
from a considerable distance, especially if the 
dial is illuminated, so that a person tuning the re 
ceiver from a remote point can tell what station 
the receiver is tuned to. 
By mechanically connecting the dial pointers 

and the tuning condensers through a cam, the 
Scale divisions of the dial may be evenly Spaced 
throughout the tuning range of the receiver while 
employing tuning condensers of the straight-line 
capacity or modified straight-line frequency type. 
Other objects, features and advantages of my 

invention will appear from the following descrip 
tion taken in connection with the accompanying 
drawings, in which 

Figure 1 is a circuit diagram of one embodi 
ment of my invention; 

Figure 2 is a schematic diagram of a modified 
form of my invention; 

Figure 3 is a Schematic diagram of tuning appa 
ratus which may be substituted for that shown in 
Figure 1 and which includes a side-view of my 
improved tuning dial; 

Figure 4 is a front view on an enlarged scale of 
the dial and a portion of the tuning apparatus 
shown in Figure 3; and 

Figure 5 is a view of a modified form of my 
improved tuning dial. 

Referring to Figure 1, an embodiment of my 
invention is shown applied to a superheterodyne 
receiver which comprises a radio frequency am 
plifier f having an input circuit coupled to an 
antenna 3 through a radio frequency transformer 
5. The output circuit of the amplifier f is coupled 
to a first detector through a radio frequency 
transformer 9. Y. 
The secondary windings of the transformers 

5 and 9 have variable tuning condensers and 
3, respectively, connected thereacross in the 
usual manner, for uning the input circuits of 
the amplifier t and first detector 7 to the desired 
incoming signal. 
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An oscillator 5 is coupled to the first detector 
for the purpose of heterodyning an incoming 

signal to a lower internediate frequency signal. 
The frequency of the oscillator output may be 
varied by means of a variable tuning condenser 7. 
The tuning condensers , 3, and f are pref 

erably units of a gang condenser, and may be 
varied simultaneously through a common tuning 
control indicated by a dotted line 9. 
The intermediate frequency output of the first 

detector is impressed upon the input circuit of an 
intermediate frequency amplifier 2 through an 
intermediate frequency transformer 23, the pri- , 
mary and secondary of which are tuned to make 
the transformer function as a band-pass filter 
having a pass range of sufficient width to pass the 
intermediate frequency carrier and at least one 
signal side band. 

It will be understood, of course, that the tuned 
radio frequency circuits of the amplifier and 
detector are also tuned broadly enough to pass 
the carrier of the incoming radio signal and at 
least one of its side bands. 
The output of the intermediate frequency an 

plifier 2 is fed to the second detector 25 through 
an intermediate frequency transformer 2 tuned 
in the same manner as the preceding trans 
former 23. 

In the particular embodiment illustrated, the 
second detector 25 is a diode rectifier which is one 
unit of a double diode-triode vacuum tube 29. 
One terminal of the secondary 3 of trans 

former 27 is connected to the detector diode plate 
33, while the other terminal of the secondary 3 
is connected to the cathode 35 through a re 
sistor 37, the resistor being shunted by means of 
an intermediate frequency by-pass condenser 39. 
The triode section 4f of the vacuum tube 29 

functions as the first audio frequency amplifier. 
Its control grid 43 is connected to the plate end 
of the resistor 37, whereby any audio signal ap 
pearing across the resistor 37 is impressed across 
the input of the triode section and an amplified 
audio signal appears in the plate circuit thereof. 
A resistor 38 reduces the intermediate frequency 
voltage that may otherwise get to the grid 43. 
The amplified audio signal is impressed upon 

the input circuit of another audio frequency am 
plifier stage comprising an electric discharge de 
vice such as a vacuum tube. 45. The signal is im 
pressed upon said input circuit through a coupling 
system which, in the embodinent shown, includes 
an audio frequency choke coil 47 in the plate 

The upper end 

trol resistor 49 through a coupling condenser 5, 
the lower end of the resistor being connected 
to ground. The potentiometer 49 may be tapped 
to obtain the usual compensation of audio fre 
quency signals at various volume levels. 
The control grid 53 of the amplifier 45 is con 

nected to the volume control resistor 49 through 
a variable volume control tap 55. 
The output of the amplifier 45 may be further 

amplified by any suitable audio frequency am-. 
plifier, generally indicated at 57, and supplied to 

70 

a loudspeaker 59. 
It will be noted that the input circuit of the 

audio frequency amplifier 45 includes an electric 
discharge device 6 which may be a vacuum tube 
of the pentode type. The cathode-anode cifrcuit 
of the tube 6 is connected between the cathode 
68 of tube 46 and ground to function as a self 
biasing resistor which may be given a very high 
resistance to block the amplifier tube 45 when 

2,112,687 
tuning between stations. In other words, the tube 
6f applies noise suppressor control to the audio 
frequency amplifier tube 45 by functioning as a 
self-biasing resistor. This feature of my inven 
tion is described and claimed in my Patent No. 
2,028,859, Serial No. 699,641, filed November 25, 
1933, for Radio receivers, assigned to the sane 
assignee as this application, and issued January 

5 

28, 1936. ... ' 

The noise suppressor control is obtained, in the 
preferred circuit, through a diode-pentode vac 
uum tube 65 which is coupled to a transformer 
6 sharply tuned to the intermediate frequency. 
As will be explained hereinafter, the tube 65 also 
functions to contro the remote control circuit for 
tuning the receiver. 
The tube 65 comprises a diode section 40 con 

sisting of a diode plate 69 and a cathode 7, and 
a pentode section 72 consisting of the cathode , 
a contro gridi 73, a screen grid 5, a Suppressor 
grid 7, and an aisode S. - 
The input circuit of the pentode section 2 

is coupled to the resistor 37 in any suitable man 
ner for impressing the low intermediate frequency 
voltage drop of the resistor across the pentode 
amplifier input circuit. In the drawings, this 
coupling device is shown as a Small coupling Con 
denser 8 f, having a comparatively low impedance 
to signals at the intermediate frequency, but hav 
ing an impedance to audio frequency signals suf 
ficient to prevent appreciable audio signal being 
applied to the control grid 73. 

O A coupling resistor 83 is provided which is con 
nected at one end to the control grid 73 through 
a conductor 85, and connected at the other end to 
the cathode 7 through an audio-frequency by 
pass condenser 87. The coupling resistor 83 is 
shunted by a variable condenser 89 which may 
be adjusted for the purpose of controlling the 
input voltage to the pentode amplifier 72. 
The plate circuit of the pentode section 72 in 

cludes the primary winding 66 of the transformer 
67 and a resistor 9, the primary winding and 
the resistor being connected in series, and the 
lower end of the resistor being connected to a 
positive point on the voltage divider 93 of the 
power supply 95. 
The Secondary winding 68 of the transformer 

67 is loosely coupled to the primary winding 66, 
and both the primary and the secondary are 
tuned so that the transformer is tuned very 
sharply to the intermediate frequency. 
The amplified intermediate frequency output of 

the pentode section 2 is transferred through the 
sharply tuned transformer 6 and impressed 
upon the elements 69 and ! I of the diode rectifler. 
through a conductor 97 which connects the diode 
plate 69 to one terminal of the secondary wind 
ing 68, and through a connection from the cath 
ode Ti f to the other terminal of the secondary 63, 
which may be traced from the cathode through 
a self biasing resistor 99 to ground, through 
ground to the lower terminal of a resistor , 
(which may have a resistance of the order of 
one megohm), and through the resistor to. 
the said other terminal of the secondary 68. 
The sole function of the diode rectifier TD is to 

increase the negative bias on the control grid T3 
of the pentode section upon reception of a radio 
signal. Since a flow of current through the diode 
rectifier 70 causes the upper end of the resistor 
of to become negative, the control grid T3 also 

becomes more negative because of its connection 
to the negative end of the resistor of through a 
high impedance resistor f. 
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Obviously an audio frequency signal will ap 

pear in the circuit of rectifier 70 which should not 
be impressed upon the control grid 3 of the 
pentode section. This is prevented by the audio 
frequency by-pass condenser 8. 

It will be noted that the self biasing resistor 99, 
the resistor 0, and the plate resistor 9 are 
shunted by the usual intermediate frequency by 
pass condensers 0, 05, and 09, respectively. 

It will be apparent from the foregoing descrip 
tion that as soon as an intermediate frequency 
signal is impressed upon the input circuit of the 
pentode amplifier 72, the control grid 73 of that 
amplifier will become more negative because of 
the current flow through the circuit of the diode 
0. . 
It may be noted that the change in bias on the 

control grid 73 depends, to a certain extent, upon 
the voltage drop produced in the self-biasing re 
sistor 99, since this voltage drop is in series with 
the voltage drop along the resistor of the diode 
circuit. That these voltage drops are in series 
will be made evident by tracing the direct current 
path of the pentode section input circuit. It may 
be traced from the control grid 73 through the 
resistor 83, the high impedance resistor 03, 
through the diode circuit resistor of to ground, 
through ground to the self-biasing resistor 99, 
and through the self-biasing resistor 99 to cath 
ode 7 f. 
. . When there is no incoming signal, the plate 
current of the pentode amplifier portion 72 is 
large, since the only negative bias on the con 
trol grid 73 is that due to the self-biasing resistor 
89, and this negative bias is comparatively small. 
Consequently there is a large voltage drop in the 
plate resistor 9, whereby the upper end of the 
resistor 9 is at a fairly high negative potential 
with respect to the upper end of the voltage di 
vider 93. Also, the gain of amplifier T2 is low be 
cause of the low voltage on its anode 79. 
As soon as the receiver is tuned to an incoming 

carrier wave, amplifier T2 supplies signal energy 
to the diode 70, the voltage drop in the diode cir 
cuit resistor Of increases the negative bias on 
the control grid 73, whereby the plate current of 
amplifier 72 decreases and the upper end of the 
plate resistor 9 becomes less negative and the 
voltage applied to anode 79 is increased. It is the 
potential at this end of the plate resistor 9 which 
is utilized for actuating both the noise suppressor 
and certain remote-control apparatus, this point 
in the circuit being identified as point A on the 
drawings. 

It should be noted that although the decrease 
in plate current tends to cause a reduction in the 
biasing voltage in the self-biasing resistor 99, the 
increased negative bias provided by the current 
flow through the diode circuit is much greater 
than any decrease in bias due to reduction in 
plate current. 
The above described action of the diode 

pentode circuit whereby the upper end of plate 
resistor 9 becomes less negative in response to 
reception of a radio signal is preferably made a 
"trigger' action by giving plate resistor 9 a. 
proper resistance value. This “trigger' action 
depends upon the fact that the increase in gain 
caused by the increase in the plate voltage is 
greater than the decrease in gain caused by the 
increase in negative bias on the grid until a more 
or less definite bias is reached. In practice, a 
tube of the type known as RCA2B7 has been 
found satisfactory for use as the tube 65. 
A trigger amplifier employing a resistor in the 

3 
plate circuit of a pentode tube is described and . 
claimed in my co-pending application Serial No. 
704,510, filed December 29, 1933, and assigned to 
the same assignee as this application. ? 

In order to provide the proper control voltages 
for the noise suppressor biasing tube 6 and for 
the magnetic brake of the remote control circuit, 
which is described hereinafter, a potentiometer 
if f is connected between the upper end of the 
plate resistor 9 and the negative end of the 
Voltage divide 93. This potentiometer consists 
of three resistor sections, R5, R6, and R, the 
Sections R5, and RT having a high resistance value 
which may be of the order of one megohm, while 
the resistor section R6 preferably has a lower 
value of the order of 100,000 ohms. 

Referring now more specifically to the biasing 
tube 6, it has a cathode 3, a control grid 5, 
a screen grid ill, a suppressor grid 9, and an 
anode 2. 
The anode 2 is connected to the cathode 63 

of the audio frequency amplifier 45, while the 
cathode 3 is connected to ground, and through 
ground to the lower end of the volume control 
resistor 49. An audiofrequency by-pass condenser 
23 (preferably having a capacity of from 4 to 8 
microfarads) is connected between the cathode 
3 and anode 2 for by-passing the audio fre 

quency signal around the plate impedance of the 
tube 6. Thus it will be seen that the plate im 
pedance of the tube 6 is connected in the cath 
ode circuit of the audio frequency amplifier 45 to 
act as a self-biasing resistor, while the audio fre 
quency signal appearing across the volume con 
trol resistor 49 is impressed upon the input cir 
cuit of the audio frequency amplifier 45 through 
the conductor 25 and through ground and the 
by-pass condenser 23. - 
The anode 2 fl of the tube 6 preferably is con 

riected to a positive point on the voltage divider 
93 through a resistor 27 which may have a 
value of from one-fourth to one megohm. This 
resistor Serves to maintain a high anode to cath 
Ode voltage when the tube 45 is blocked because 
of any leakage current taken by tube 6 f. The 
effect of the use of resistor 27 in the circuit is 
to make the noise suppressor more rapid and 
positive in operation. 
When there is no incoming signal, the plate 

impedance of the biasing tube 6 is maintained 
at a very high value by means of the control grid 

5 which has a high negative potential sufficient. 
to block the tube. This high negative grid poten 
tial is obtained by connecting the control grid 
5 to the lower end of the resistor RT, preferably 

through a resistor 29, this end of resistor R7 
being identified as point B. Resistor 29 may be 
given a value of approximately one-half megohm. 
The negative voltage applied to the control grid 
5 from the point B is not critical in value, ap 

proximately 20 volts on the grid, with no incon 
ing signal, having been found satisfactory when 
employing an RCA 57 tube as the tube 6. 

Point B is given the desired negative voltage 
With respect to ground, the above-mentioned 20 
volts, for example, by the proper selection of the 
resistor values of the potentionster . In order 
to understand the Operation of the circuit more 
clearly, specific voltage values for the voltage 
divider 93, the plate resistor 9?, and the poten 
tiometer f will be given. 

In une Specific embodiment, the Voltage divider 
93 is connected to ground at such a point inter 
mediate its ends that the lower end of the voltage 
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ground, while the upper end of the voltage divider 
is 250 volts positive with respect to ground. With 
no incoming signal, and a plate resistor 9 having 
a value of from 50,000 - to 100,000 ohms, the plate 
current of the pentode produces a voltage drop 
in the plate resistor 9 of sufficient magnitude to 
make the upper end of the resistor 9 and poten 
tiometer if (identified as point A) 25 to 50 volts 
positive with respect to ground. The point B is 
then approximately 20 volts negative with respect 
to ground, and the upper end of resistor RS (iden 
tified as point C) is still more negative with re 
spect to ground. 
Thus, with no incoming signal, a constant bias 

ing voltage is applied from the point B to the 
control grid if 5 of the biasing tube 6, a by-pass 
condenser 13 being connected between the con 
trol grid f is and the cathode 3 for preventing 
audio frequency voltages or other ripple voltages 
from being applied to the grid. 
The biasing voltage applied to the control grid 
5 when there is no signal input is sufficient to 

block the tube 6, thereby making its plate resist 
ance so high that the audio frequency amplifier 
tube 45 is likewise blocked. The blocking poten 
tial applied to tube 45 may become as high as 
80 volts, this being much higher than necessary 
to block a tube such as an RCA 56 which has been 
found satisfactory for use with the RCA 57. 
When the receiver is turned exactly to an in 

coming signal, an intermediate frequency voltage 
is impressed upon the input circuit of the pentode 
section 72, whereby the voltage drop in the plate 
resistor 9 is decreased in value, causing the point 
B to assume a value sufficiently less negative to 
unblock the biasing tube 6 and greatly lower its 
plate in pedance. 
voltage to be applied to the grid 53 and the audio 
frequency amplifier 45 is immediately changed to 
its normal condition for an amplifier. 

It should be noted that in case the point B 
becomes positive with respect to ground, it will 
cause grid current to flow through the resistor 
29 so that the grid f f 5 will be maintained, at substantially zero bias. 
As fully explained in my above-mentioned co 

pending application, Serial No. 699,641, filled 
November 25, 1933, the characteristics of the 
pentode 6 are such that the plate impedance of 
the tube remains substantially constant within 
the range of voltage applied to the control grid 
during the time the amplifier 45 is effective. This 
range of voltages is determined by the adjustment 
of the "trigger' amplifier 65. . In a preferred ad 
justment the potential of point B is changed in 
stantly from approximately 20 volts negative to 
about 3 volts negative upon reception of a signal. 

Further slight voltage changes may be caused 
by variations in the strength of an incoming sig 
nal but they will not cause changes in the im 
pedance of tube 6. For example, if the tube 6 
is an RCA 57, its plate impedance, will remain 
Substantially constant for control grid voltages 
ranging from about 4 volts negative to zero and, 
since the variation in plate voltage of tube 65 
is much greater than is necessary for the control 
of grid f, considerable variation in signal may 
take place without affecting the bias on tube 45. 
The remote control circuit for tuning the re 

ceiver comprises a control tube 33, a magnetic 
brake is, a motor 37 and a remote control unit 

which includes a plurality of control buttons 
4, 143, 45 and 147. The motor 37 is con 
nected through gears f49 and through a friction 
drive, such as a belt drive comprising pulleys is 

63 and 67 and a switch 69. 

This causes a normal biasing. 

2,112,887 
and 53 and a belt 65, to a shaft 57 for rotating 
the tuning condensers. 
The shaft f 57, which is shown broken off at one 

end, ordinarily would be the rotor shaft of a gang 
condenser, in the drawings a rigid connection 
between this shaft, and the tuning condensers 
being indicated by the dotted line 9. 
The motor 37, which is of the reversible type, 

may be connected to a power supply fle through 
cable conductors Sf and 63 for operation in one 
direction by depressing the control button 4 to 
close a Switch 65, or it may be run in the opposite 
direction by depressing the control button - 
whereby a reversing motor winding is connected 
to the power supply 59 through cable conductors 

Thus, it will be 
Seen that the tuning condensers may be rotated 
to tune the receiver either up or down the tuning 
range by depressing either the button 4 or the 
button f43. , 

In order to stop the tuning, condensers at the 
instant the receiver is exactly tuned to an incon 
ing signal, the tuning condenser shaft S has 
mounted thereon a disc segment f which is 
positioned between the core 3 and the shoe S 

- of the magnetic brake 135. The particular mag 
netic brake illustrated as well as the use of a 
brake for automatic tuning is disclosed and 
claimed in my co-pending application, Serial No. 

O 

s 

20 

25 

700,471, filed December 1, 1933, and assigned to 0 
ühe same assignee as this application. It should 
be understood, however, that any electrically 
Operated brake may be employed. 
The brake 35 is actuated to lock the tuning 

condensers in position in response to the reception 
of a signal by means of the trigger amplifier cir 
cult and the control tube 33. 
The control tube 33 includes a cathode 77 

which is connected to ground, a control grid 
which is connected to a point D on the resistor 
R6 through a grid leak resistor 8 (which may 
have a resistance of the order of one megohm), 
and an anode 83 which is connected through a 
conductor 85, to the magnet coil 8 of the brake 
35, and a conductor 89 to a positive point on 
the voltage divider 93. The control grid 79 also 
may be connected to the point A through a con 
denser 9, which may have a value of approxi 
mately 0.1 microfarad, to increase the speed with 
which the tube 33 is caused to function when the 
receiver is tuned to an incoming signal. 

It will generally be desirable to have the tube 
33 and the biasing tube 6 start drawing plate 

current at the same time. Therefore, the point 
on the potentiometer if f f to which the control 
grid 79 should be connected depends upon the 
relative characteristics of the two vacuum tubes, 
If the tube 33 were the same type as the tube 
6, the control grid 79 preferably would be con 
nected to the same point as the control grid of 
tube 6, that is, to the point B. 
So long as no signal is being received, as when 

the receiver is tuned between stations, the point 
Dapplies a negative potential to the control grid 
79 which is sufficient to block the tube 38 so 

that there is no plate current flow through the 
brake winding 87, and the brake 35 is deemer. 
gi zed. - 

There is, however, a small flow of current 
through the magnet winding 87, which flows in 
a direction opposite to the flow of plate current, 
for the purpose of removing residual magnetism 
from the brake after it is de-energized. This 
flow of current may be traced from the positive 
end of the voltage divider 9, through a resistor 
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2,112,687 
93 (which may have a resistance of the order of 

100,000 ohms) to the conductor 85, and through 
the magnet winding 87 and the conductor 89 to 
a positive point on the voltage divider 93. 
Assuming that the brake 35 is not energized, 

the receiver is tuned by depressing either the tun 
ing button 4f or 43 to cause a rotation of the 
tuning condensers and the brake disc or segment 
f 7. The instant the tuning condensers reach a 
position where the receiver is tuned to the carrier 
wave of an incoming signal, the voltage applied 
to the control grid 79 of the brake control tube 
33 is changed. This change in Control grid 

voltage is Sufficient to cause a flow of plate current 
through the magnet coil 8 of the brake 35 
and the brake is instantly energized thereby 
clamping the brake disc 7 between the brake 
shoe f5 and the core 3 to lock, the rotors of 
the tuning condensers in position. 

It should be noted that the tuning condensers 
are locked in the correct position for tuning the 
receiver exactly to a desired signal regardless of 
any tendency the notor may have to “over-run'. 
In other words, it is not necessary to release a 
tuning button at a certain time in order to stop 

his 
result is obtained by means of the friction drive 
between the motor f37 and the tuning condienser 
shaft 5, the friction drive being so adjusted that 
it slips as soon as the brake 35 is energized 
whereby further rotation of the motor has no 
effect upon the position of the turing condensers. 

In order to tune the receiver to a different sta 
tion after the brake has been energized, it is 
necessary to depress the brake release button 45 
on the remote control unit. When the brake re 
lease button 45 is depressed, a switch 95 is closed 
whereby the upper end of the potentiometer re 
sistor R. is connected to ground through a con 
ductor 9 so that a high negative potential is 
put on the control grid 9 thereby blocking the 
control tube 33 and releasing the brake 35. 
From the above description it will be apparent 

that the receiver is tuned by depressing either 
the tuning button 4 or the tuning button 43, 
depending upon whether the receiver is to be 
tuned up or down the tuning range, and by de 
pressing the brake release button 45 momen 
tarily. Although the brake release button is de 
pressed for only an instant to release the brake, 
(providing the next incoming signal is to be re 
ceived), the tuning button is held down until a 
station is tuned in. 

In some cases it may be desirable to have the 
receiver so adjusted that the remote control cir 
cuit will cause the receiver to tune in only a 
limited number of stations. Such an adjustment 
may be made by means of the sensitivity control. 
If the receiver is adjusted to have low sensitivity 
the magnetic brake 35 will be operated only in 
response to the reception of Strong signals. 

In practice, it is found both difficult and ex 
pensive to provide a control circuit for the mag 
netic brake which is so sharp that the selectivity 
of the control circuit is itself sufficient to prevent 
the magnetic brake from being operated too soon 
if strong signals are impressed upon the control 
circuit. This will readily be understood since the 
brake is operated when the plate current of tube 
65 reaches a predetermined value. If signals of 
varying strength are impressed upon the input 
circuit of tube 65, a very strong signal at a fre 
quency on one side of the resonant curve for the 
transformer 6 might produce the same plate 
current flow as a weaker signal at the inter 

5 
mediate frequency which is located at the middle 
or peak of the resonant curve. 

It has been found that the magnetic brake 
35 may be made to operate at the proper time 
when employing a control circuit having reason 
ably sharp selectivity if the strength of all signals 
applied to the control circuit is held Substan 
tially uniform. A convenient way of accom 
plishing this is to to provide the receiver with an 
automatic volume control circuit or AVC circuit 
which is applied to the portion of the receiver 
preceding the point supplying voltage to the brake 
control circuit. 
While various forms of automatic volume, con 

trol may be utilized, the circuit illustrated in the 
drawings is simple and effective in operation. 
The AVC circuit includes one of the diode 
rectifiers 99 of the vacuum tube 29, this diode 
Comprising the cathode 35 and a plate 20. The 
plate 2 is connected through a filter resistor 
203 and a volume control resistor 205 to ground. 
The junction point of the resistors 203 and 205 is 
connected to the control grids of the tubes I, 
and 2 through resistors 207, 209, and 2 ft, respec 
tively. A filter condenser 23 is connected be 
tween the grid end of the filter resistor 203 and 
ground. 
The cathode 35 is connected to the negative end 

of the voltage divider 93 through a cathode re 
sistor 25. This resistor is by-passed by means 
of an audio frequency by-pass condenser 2 fl. 
The operation of the AVC circuit is as follows: 

ASSunning that a strong signal is being received, 
there is then maximum flow of current through 
the second detector resistor 37 and the control 
grid 43 is at a rather high negative potential, 
whereby the plate current of the tube 29 is small 
and there is a Small voltage drop in the Cathode 
resistor 25. Therefore, a large part of the volt 
age across the lower section 29 of the voltage 
divider 93 is impressed upon the diode rectifier 
99. This will be seen by noting that the ground 
ed point of the voltage divider 93 is connected 
to the plate 20 of the diode rectifier 99 through 
ground and through the volume control resis 
tor 25, this grounded point being positive with 
respect to the cathode 35. The voltage across 
the voltage divider section 29 is large compared 
with the voltage drop in the volume control re 
sistor 2 5 under the conditions assumed, so that 
although the two voltages are in opposition, the 
greater part of the voltage across the voltage 
divider section 29 is applied to the rectifier 99. 
This results in a comparatively large flow of 

current through the resistor 205, with the result 
that the voltage drop in resistor 205 maintains 
the control grids of the tubes , , and 2 highly 
negative with respect to their cathodes, whereby 
their gain is held at a low value. , 

If the strength of the received signal becomes 
less, the control grid 43 becomes less negative, 
the plate current and the voltage drop in the re 
sistor 2 5 increase, and a lower voltage is in 
pressed across the rectifier 99. As a result, the 
current flow through the volume control resistor 
205 decreases and the control grids of the tubes 
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l, 7, and 2 become less negative, whereby the 
gain of the receiver is increased to bring up 
the signal strength. 
From the above description it will be apparent 

that the output of the transformer 2 remains 
substantially constant in amplitude so that sig 
nals of uniform amplitude are applied to the brake 
control circuit whereby it will function uniformly 
regardless of the strength of incoming signals. 
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Thus, the tuning condensers will never be stopped 
by the brake before they have been rotated to the 
proper position. The above described automatic 
volume control circuit is described and claimed in 
my application Serial No. 640,946, fled November 
5, 1932, and assigned to the same assignee as this 
application. 
The manual volume control device 55 in the re 

ceiver may be controlled from the remote control 
unit by utilizing the motor f37 and a second 
magnetic brake 23. The arm 55 of the volume 
Control potentiometer 49 is preferably rotatably 
mounted and connected to a shaft 223, as indi 
cated by the dotted line 225. The shaft 223 is 
connected to the motor 37 through the gears 49 
and through a second friction drive which con 
prises pulleys 227 and 229 and a belt 231. Abrake 
disc 233 is fastened to the shaft 223 and posi 
tioned to extend between the core 235 and brake 
shoe 23 of the magnetic brake 22. 
A flow of current is normally supplied from 

voltage divider 93 through the conductors 89 
and 239 to the magnet winding 24 of the brake 
for locking the shaft 223, and therefore the po 
tentiometer arm 55, in position. It will be evident 
that so long as the shaft 223 is locked in position, 
rotation of the motor 37 merely causes slippage 
of the belt 23. Therefore the receiver may be 
tuned to any desired station and the volume Con 
trol device 55 will not be affected. 

After the receiver is tuned to a station, how 
ever, and the tuning brake 35 is energized, the 
volume control device 55 may be operated by de 
pressing the volume control button 4 whereby a 
switch 243 is opened to break the circuit through 
the winding 24 of the volume control brake 22. 
So long as the Volume control button 47 is de 
pressed, the volume control device 55 may be op 
erated to either increase or decrease the volume 
by depressing either the tuning button 4 or 
the tuning button 43, since the belt 55 will slip' 
and the belt 23 will be effective. 
A switch may be provided in the volume control 

Or on the volume control shaft to permit turn 
ing off the set at the minimum volume control 
position. To turn the set on it would only be 
necessary to depress the up button until the dial 
is illuminated after which the tubes should be 
allowed to heat before further tuning is at 
tempted, from the remote point. This operation 
necessitates a separate alternating current power 
source 59 for the motor. 

tion with Figure 3. 
Referring to Figure 2 there is shown a remote 

Control circuit which permits a radio receiver to 
be set up for the reception of certain predeter 
mined stations. 
are indicated generally at 245 have a pulley 247 
mounted upon their rotor shaft 249. A motor 
25 of the reversible type is connected to the 
rotor shaft 249 through gears 253 and through 
a pulley 255 which is connected to the pulley 247 
by means of a belt 25, , 
A remote control unit 259 is provided which 

has tuning buttons 26 and 263 and a brake re 
lease button 265 mounted thereon. The motor 
may be run in one direction by depressing the 
tuning button 26 whereby a switch 267 is closed 
to connect a source of power 269 to one of the 
motor windings through cable conductors 2 
and 273. The motor 25 may be run in the op 
posite direction by pressing the tuning button 
263 whereby a switch 275 is closed to connect 
the reversing motor winding to the Source of 

edge. 

An “on-off' switch of 
this type is described hereinafter in connec 

The tuning condensers which 
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power 269 through cable conductors 273 and 2. 
A magnetic brake 29 is provided for locking 

the tuning condensers. 245 in place at any pre 
determined position. This brake includes a mag 
netic winding 28, a magnetic core 28, and a 
brake shoe 285. A sector 28 of a disc, preferably 
of magnetic material, is mounted upon the con 
denser shaft 249 in such a position that it extends 
between the core 283 and the brake shoe 285 
whereby actuation of the brake 279 will clamp 
it securely in position. s 
The apparatus for actuating the brake 29 

when the receiver is tuned to a desired station 
comprises a disc 289 mounted upon the condenser 
shaft 249, or otherwise mounted for fixed rota 
tion therewith, and a plurality of contact devices 
29 clamped to the periphery of the disc 289. 
Each contact device consists of a U-shaped clamp 
member having a set screw 293 therein and a 
contact member 295 which preferably has a knife 

By loosening the set screw 293, the contact 
device 29 may be moved to any desired position 
on the disc 289 for tuning in a certain station and 
again clanped in position. - 
A contact point 297 is fixedly mounted in suc 

position that when a contact member 295 is ro 
tated to a position adjacent thereto, Con 
tact is made to complete a circuit through the 
magnet winding 28 to energize the brake 29. 
This brake energizing circuit may be traced from 

0. 
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the lower terminal of the brake winding 28, 
which is grounded, through the winding 28 and 
through a battery 299, the conductor 301, the 
contact member 29, and the disc 289, back to 
ground through the rotor shaft of the condensers 
245? W 

From the above description it will be under 
stood that the receiver may be tuned in One direc 
tion by depressing the tuning button 26, assum 
ing that the brake 279 is de-energized. This will 
cause the tuning condensers 245 to be rotated 
until a contact member 295 comes into contact 
with the contact point 297, at which instant the 
brake 279 is energized to clamp the tuning con 
densers 245 in position. Further rotation of the 
motor 25 will have no effect upon the tuning of 
the receiver since the belt 25 will slip. 
To tune the receiver to a different station 

either the tuning button 26 or the tuning button 
263 is depressed, depending upon whether it is 
desired to tune the receiver up or down the tun 
ing scale, and the brake release button 265 is 
depressed momentarily. By depressing the brake 
release button 265 a switch 303 is closed to con 
nect a resistor 305 across the brake winding 2 
whereby the winding is substantially short-cir 
cuited and the brake is de-energized. It will be 
seen that as soon as the brake 279 is released, the 
condensers 245 and the disc 289 are rotated and 
the brake circuit is broken at the contact men 
ber 295 and the contact point 297. Therefore, if 
the brake release button 265 has been permitted 
to move back to its upper position, the brake 29 
will again be energized as soon as the contact 
point 29 comes into contact with the next con 
tact member 295. - 

Since it may be desirable to operate the receiver 
at a remote point located where the tuning dial 
of the main receiver unit cannot be seen, it is 
desirable to have an indicator on the remote con 
trol unit 259 to indicate the tuning position of 
the receiver. Such a device is illustrated consist 
ing of a milliammeter 307 having a pointer 309 co 
operating with a scale 3 calibrated in kilocycles, 
and a variable resistance device 33 and a bat 
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tery 35 for actuating the milliammeter 30l. The 
resistance device 33 consists of a resistor wind 
ing 3 ft arranged in the form of a semi-circle and 
a contact arm. 39 cooperating therewith and 
fastened to the condenser shaft 249. The re 
sistor winding 3 is connected in series with the 
milliammeter 30 and the battery 3 f 5 so that the 
current flowing through the milliammeter, and 
consequently the position of the pointer 309, de 
pends upon the position of the tuning condensers 
245. . . 

Referring to Figure 3 there is shown remote 
control apparatus which may be substituted for 
the corresponding remote control apparatus 
shown in Figure: 1. In the two figures like parts 
are indicated by the same reference numbers. 
As will appear from the following description the 
apparatus show in Figure 3 permits remotc. 
control of both the tuning and the volume while 
utilizing only one magnetic brake and only throe 
control buttons. In this case the tuning con 
densers indicated at 32 are driven from a short 
shaft 323 through sprocket wheels 325 and 327 
and a perforated metal belt 329, the sprocket 
wheel 32 being rhounted off center on the tuning 
condenser shaft. 33?, as shown in Figure 4, to 
act as a cam for purposes which will be explained 
hereinafter. The shaft 323 is coupled to the 
motor 37 through a worm gear 333, and a fric 
tion driven device including friction wheels 335 
and 33. 
A volume control shaft 339 is provided upon 

which the friction disc 337 and a similar friction 
disc 34 are rotatably mounted. When the fric 
tion disc 337 is held in a fixed position by the 
brake 87, the shaft .339 may be driven through 
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the friction discs 335 and 34 and bevel gears 
343, 345, and 347. Gears 343 and 345 are 
mounted to rotate with the friction discs 34 and 
337, respectively. The bevel gear 34, which is 
positioned between and meshes with the bevel 
gears 343 and 345, is rotatably mounted upon a 
Short shaft 349 extending from a collar 35 locked 
in position on the shaft 339 by means of a set 
ScreW. 

It will be seen that if the two friction discs 
34 and 337 are free to rotate, operation of the 
motor 3 will cause them to rotate in opposite 
directionas at the same speed whereby the center 
bevel gear 34 will rotate without causing rota 
tion of the shaft 339. 

be slippage between the friction discs 335 and 
337, and the friction disc 34 will be the only 
one which will rotate whereby the shaft 339 will 
be rotated through the bevel gears. 
The magnetic brake 35 is mounted adjacent 

the friction disc 33 to lock it in position in re 
Sponse to the reception of an incoming signal. 
Therefore, if either the tuning button 4 or 43 
is depressed, assuming that the brake is not 
clanping the friction disc 337 in position, the two 
friction discs 337 and 34 f will be rotated in oppo 
site directions, the shaft 339 will remain station 
alry while the tuning condensers 32 will be driven 
through the metal belt 329. As soon as the tun 
ing condensers 32 reach a position such that a 
signal is tuned in, the brake 35 is automatically 
energized to prevent further movement of the 
tuning condensers (as explained in connection 
with Figure 1) and there is slippage between the 
friction discs 335 and 337 so long as the tuning 
button is held down. Therefore, as soon as a 
station is tuned in, the tuning button should be 
released immediately, unless it is desired to 

On the other hand, if the , 
friction disc 337 is locked in position there will 
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change the volume as will be understood from the 
following description. 

Remote control of the volume is obtained by 
Connecting the movable arm 55 of the volume 
control device to the shaft 339. From the fore 
going description it will be understood that, when 
the friction disc 33 is locked in position, the 
Volume may be either increased or decreased by 
depressing the proper turning button. This, after 
a station has been tuned in and the brake 35 en 
ergized, operation of either one of the tuning but 
tons will cause a change in the volume. 
In order to turn the radio receiver on or off by 

actuating the tuning buttons, a switch 353 is 
mounted adjacent to the volume control shaft 
339 for actuation thereby. The switch is of a 
conventional type pivoted at the point 355 and 
provided with a spring 357 for moving the switch 
either to the "on' or 'off' position when the 
Switch arm is moved to one side of its center po 
Sition. A pin 359 on the volume control shaft - 
cooperates with any suitable device such as a pin 
36 on the switch arm for connecting the switch 

O 

5 

20 

arm over to its “on' or “off’ position when the 
Volume control shaft is rotated to predetermined 
positions. 
In Figure 3 the apparatus is illustrated in the 

"off’ position of the receiver. It will be noted 
that the volume control device 55 is in its low 
Volume position. It will also be noted that the 
friction disc 337 is locked in position by means of 
a spring arm and cam device 363 which is pro 
vided for reasons that will be apparent from the 
description hereinafter. A spring arm 365 is 
mounted opposite the brake f35 and provided with 
a projecting member 367 which is positioned to 
engage the brakeshoe 5. The lower end of the 
spring arm 365 is provided with a cam member 
369 positioned to cooperate with a pin 37 mount. 
ed upon one end of the bevel geaf shaft 349. In 
the “off’ position of the receiver, therefore, the 
pin 37 f forces the projecting member 36 against 
the brake shoe and locks the friction disc 33 in 
position. 
Assume now that it is desired to turn the re 

ceiving set on. The tuning button marked "Up' 
is depressed and the notor rotates the friction 
disc 34 in such a direction as to move the pin 
37 off the cam 369, the friction disc 337 being 
locked up to this point. Before the pin 37 moves 
off the cam member 369, however, the volume con 
trol shaft 339 has been rotated sufficiently to kick 
the switch arm 353 over to the “on' position. The 
operator of the receiver should now wait a few 
Seconds until the vacuum tubes of the receiver 
have Warned up sufficiently to permit operation 
of the receiver. At the end of the warming up period the re 
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ceiver may be tuned either up or down the tuning 
scale by depressing the propertuning button since 
the spring arm 365 has released the brake shoe 
| 75 and friction discs 337 and 34 are free to 
rotate. As soon as the receiver is tuned to an 
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incoming signal, the brake 35 is automatically 
energized and the friction disc 337 is again locked 
in position. The volume may now be increased 
by depressing the tuning button marked 'Up' or 
decreased by depressing the tuning button marked 
*DOWn”. 
To tune the receiver to another station, both a 

tuning button and the brake release button f 45 
are depressed, the brake release button being de 
pressed only momentarily if the next incoming 
signal is to be received. If it is desired to tune 
the receiver through a number of stations, the 6 
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lock the friction disc 337. 

S 
brake release button is held down until the re 
ceiver is tuned close to the desired station, at 
which time it is released. 
To turn the power off the receiver, the "Down' 

tuning button is depressed. Ordinarily an in 
coming signal will be holding the brake 35 ener 
gized so that the friction disc 337 will not be free 
to move, and the volume control shaft 339 will be 
rotated to such a position that it will kick the 
switch arm 353 over to the 'off' position. It 
will be noted that in this position the spring arm 
365 is again forced against the brake shoe 75 to 

In the event that it 
is desired to turn off the receiver when there is no 
incoming signal, it is merely necessary to hold 
down the tuning button until the tuning conden 
sers have been rotated to their limiting position, 
at which position further rotation of the friction 
disc 337 is prevented so that the other friction. 
disc 34 will drive the volume control shaft. 
While a conventional tuning dial may be em 

ployed with my receiver, the type of dial illus 
trated in Figures 3 and 4 is preferred. This tun 
ing dial comprises a dial face 373 having two 
scales marked thereon (as shown in Figure 4), the 
inner scale being divided into ten equal units and 
the outer scale being divided into a number of 
units determined by the tuning range to be cov 
ered by the receiver. In Figure 4, both scales are 
shown divided into ten units. - 
Two pointers are provided, one pointer 375 be 

ing connected directly to the sprocket wheel shaft 
323 and the other pointer 377 being geared to the 
Sprocket wheel shaft 323, the gear ratio being such 
that the pointer 377 cooperating with the inner 
scale makes one complete rotation while the 
pointer 375 cooperating with the outer scale 
moves through one scaIe division. In the par 
ticular embodiment illustrated in Figure 4, the 
pointer 3TT which cooperates with the inner-scale 
makes ten rotations while the pointer 375 makes 
One rotation. 
The dial shown in Figure 4 is calibrated for use 

with a receiver having a tuning range of from 
550 kilocycles to 1500 kilocycles. The numerals 
on the Outer scale represent the first numerals 
of the kilocycle reading, while the numerals on 
the inner scale represent the last two numerals 
of the kilocycle reading. Thus with the pointers 
in the position shown the dial reading is approx 
imately 608 kilocycles. 

It will be evident that when employing this type 
of dial the Scale divisions should be evenly spaced 
apart throughout the tuning range of the receiver. 
Obviously the dial divisions would be so spaced if 
straight line frequency tuning condensers were 
employed, the tuning condensers being connected 
to the sprocket wheel through a simple sprocket 
wheel and belt mechanism having a 2:1 ratio. 
In practice, the use of straight line frequency 
condensers has been found undesirable for var 
ious reasons, one reason being that the straight 
line frequency condenser occupies - too much 
Space. 

In accordance with one feature of my inven 
tion I. utilize either straight line capacity con 
densers, or preferably, the so-called modified 
straight line frequency condensers, and shape 
the sprocket wheel 327 to form a cam. The cam 
327 is so shaped that, at the high frequency end 
of the tuning range where the stations are nor 
mally crowded together on the tuning dial, the 
tuntng condensers are rotated only a slight 
amount during a comparatively . great rotation 
of the sprocket wheel 325 and the tuning dial 
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pointers. Since with this cam arrangement the 
length of belt required between the sprocket wheel 
325 and the cam 327 varies with the position of 
the cam, the ends of the belt 329 are connected 
by means of a spring 319. 

Referring to Figure 5, a modified tuning dial 
arrangement is illustrated in which the main 
pointer 38 rotates through only 180°. The small 
pointer 383, however, rotates through 360° and, 
as in the case of the dial shown in Figure 4, it 
rotates through ten dial divisions while the main 
pointer rotates through a single dial division. 
The dial illustrated is designed for use with a 
receiver having a tuning range from 400 kilo 
cycles to 2000 kilocycles. The dial is read the 
same as the dial previously described, the reading 
for the dial with the pointers in the positions 
shown being 20 kilocycles. 

Various other modifications may be made in 
my invention without departing from the spirit 
and scope thereof and I desire therefore that only 
Such limitations shall be placed thereon as are 

2. 

necessitated by the prior art and set forth in the . 
appended claims. 

I claim as my invention: 
1. In a remote control system for a radio re 

ceiver having a tuning device and a volume con 
trol device, a motor, a friction drive connecting 
said motor and said tuning device, a second fric 
tion drive connecting said motor and said volume 
control device, a brake for said tuning device, a 
brake for said volume control device, means in 
cluding a switch at a point remote from said 
receiver for starting said motor, and means in 
cluding a switch at said remote point for operat 
ing said second brake. 

2. Radio receiver apparatus comprising a tun 
ing unit, a volume control unit, two coaxially and 
rotatably mounted drive members, said tuning 
unit being connected to one of said drive mem 
bers, means for rotating said drive members in 
opposite directions through a friction drive, a 
volume control shaft extending through the axis 
of one of said drive members and connected to 
said volume control unit, a gear shaft rigidly se 
cured to said volume control shaft, and at right 
angles thereto, a gear wheel rotatably mounted 
upon said gear shaft, a second gear wheel rigidly 
secured to one of said drive members and en 
gaging one side of said first gear wheel, a third 
gear wheel rigidly secured to the other of said 
drive members and engaging the opposite side of 
said first gear wheel, and a brake for engaging 
the drive member to which the tuning unit is con 
nected. 

3. In a remote Control System for a radio re 
ceiver having a tuning device, a motor, a tuning 
dial having equally spaced frequency markings 
thereon, a driving shaft, means for coupling said 
dial to said shaft, means for coupling said motor 
to said shaft, means for coupling Said tuning de 
vice to said shaft, said last means including a 
driving wheel having teeth thereon, a driven 
wheel having teeth thereon, one of said wheels 
being shaped to act as a can, and a belt con 
necting said two wheels, the ends of said belt 
being connected by means of a connector which 
is flexible in a longitudinal direction to permit 
variations in the length of the belt, means for 
applying power to said motor in response to the 
actuation of a tuning control unit whereby said 
tuning device is moved to tune the receiver, and 
means including a brake for stopping the move 
ment of said driving shaft in response to the 
receiver being tuned to an incoming signal. 
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4. Radio apparatus comprising a main receiver 

unit having a tuning unit therein, a motor, a fric 
tion drive for coupling said motor and said tun 
ing unit, a remote-control unit connected to 
said main unit and including two switches, means 
for running said motor in one direction in re 
Sponse to closing one of Said Switches, means for 
running said motor in the opposite direction in 

0 
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response to closing the other of Said Switches, a 
brake for said tuning unit, means independent 
of said first named means for actuating said 
brake, means provided in connection with said 
brake actuating means for controlling the lat 
iter in response to signal waves having a prede 
termined strength, and means for controlling the 
signal level at which said last named means re 
sponds. 

5. Radio apparatus comprising a main receiver 
unit. having a tuning unit therein, a motor, a 
friction drive for coupling said motor and said 
tuning unit, a remote-control unit connected to 
said main unit and including two switches, means 
for running said motor in one direction in re 
sponse to' closing one of said switches, means for 

ses running said motor in the opposite direction in 
response to closing the other of said switches, a 
brake for said tuning unit, neans independent 
of said first named means for actuating said 
brake, and means provided in connection with 

30 said brake actuating means for controlling the 
latter in response to received signal waves of 
predetermined strength. 

6. Radio apparatus comprising a main receiver 
unit having a tuning unit therein, a motor, a fric 
tion drive for coupling said motor and said tun 
ing unit, a remote-control unit connected to said 
main unit and including two switches, means for 

9 
running said motor in one direction in response 
to closing one of said switches, means for run 
ning said motor in the opposite direction in re 
sponse to closing the other of Said SWitches, a 
brake for said tuning unit, means independent 
of said first named means for actuating said 
brake, in response to received signal of prede 
termined strength, a third switch at said remote 
control unit, and means for releasing said brake 
in response to the actuation of said third Switch. 

7. In a remote control System for a radio re 
ceiver having a tuning device, a motor, a fric 
tion drive connecting said motor and Said tuning 
device, a brake for Said tuning device, means in 
cluding a remote control unit having a pair of 
switches, means for running said motor in one 
direction in response to closing one of said 
switches, means for running said motor in the 
opposite direction in response to closing the other 
of said switches, means for actuating said brake 
in response to said receiver being tuned to an in 
coming signal, and means for making said last 
means effective only when the strength of Said 
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incoming signal is above a predetermined value. . 
8. In a remote control system for a radio re 

ceiver having a tuning device and a volume con 
trol device, a motor drive means connecting said 
motor and said tuning device, a second drive 
means connecting said motor and said volume 
control device, means for locking said tuning de 
vice and volume control device in positions of 
adjustment, means including a switch at a point 
remote from said receiver for starting said mo 
tor, and means including a switch at said remote 
point for operating said volume control means. 

OY E. BARTON. 


