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My invention relates to an improved control
for a signal amplifier and more particularly to
an improved conirol for muting or silencing the
output of a signal amplifier. While nof limited
therete, my invention is particularly suited for
muting the cutput of a radio receiver during the
time when ihe receiver is being tuned between
stations.

The tuning of a radio receiver from one signal
frequency to another is often accompanied by a
certain amoeunt of undesirable noise and other
disturbing sounds. This is especially true when
the receiver is provided with an automatic volume
control which operates to increase the sensitivity
of the receiver to a high value whenever the re-
ceiver is not tuned to a reasonably strong signal.
Tt is desirable that this noise, which occurs prin-
cipelly between received stations, be eliminated
90 while effect}ng a tuning of the receiver from sta-

ticn to station over a frequency spectruin.

It is therefore an object of my invention to
silence the output of a signal amplifier during a
tuning operation by an arrangement wherein the
muting circuit is completed by a person while

crasping o tuning knob to effect the funing ad-
justment.

A further obiect of my invention is to provide
a mufing arrangement in which a muting poten-
tial is apviied to a gzrid of an electron discharge
signal amplifier during an adjusting operation
of the r
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Ancther object of my invention is to provide
in a radic receiver a gilencing circuit arrvange-

receiver and the voltage appearing across the

the
pridge as a result of the unbalance is applied
after rectification o5 a hias to the grid of an am-
plifier tube to render the tube unrespensive to
signal currcnis appesring in the input cireuit
thereof.

e navel features which I believe to be charac-
eristic of my invention are set forth with par-
ticularity in the appended claims. My invention
£, hewever, both te its o© nization and
o0 of operation, together with further ob-
s and sdvantages thereof, may best be under-
ad by veference to the following description
aken in connection with the accompanying draw-
. in which Figs. 1, 3, 4 and 5 illustrate em-
ments of my invention wherein the electrical
vity of the humen body is employed n
rran for ailencirg a radio receiver out-
ik, Fig. 2 shows 2 partislly secticned elevation
of o tuning knob especially suitable for use with
the forezoing emhodiments of my mvention, PFigs.
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6 and 7 iustrate modifications of my invention

which utilize the electrical capacity of the human
body to mute or silence a radio receiver output,
and Fig. § shows in cross-section a tuning knob

particularly suited for use with the latter modi- -

fications.

Referring to Big. 1 of the drawings, my inven-
tion is illustrated as embodied in & superhetero-
dyne type of radio receiver having a radio fre-
guency amplifier £8 connected to an antenna
ground system (i, a first detector 13, a local
oscillator {2 and an intermediate frequency am-
plifier 4. The several tunable circuits of
the radio frequency amplifier {8, the first de-
tector §3, and the local oscillator 12 are con-
nected, as indicated by the broken line of the
drawing, for uni-control operation from a manu-
ally actuable knob 15 which may be grasped by
a person operating the receiver to effect a de-
sired tuning adjustment.

The output of the intermediate frequency am-

lifier {4 is coupled through a transformer {6,
having primary and secondary windings respec-
tively tuned by condensers {1, 18 to the inter-
mediate frequency, to the elements of a diode
rectifier 19. The signal oscillations are rectified
by the diode rectifier 19 and the modulation
components of the signal oscillation appearing
across the resistor 29 are coupled through a con-
denser 21 to a voltage divider resistance 22 and
to the grid 22 of an electron discharge device 24.
The electron discharge device 24 has an anode 25
which iz energized from a source of high ncten-
tial 25 through a resistor 27. The amplified
audic freguency signal appearing in the anode
circuit of the device 24 is coupled through a con-
denger 22 to an avdio frequency amplifier 29
where the sudic frequency signal is further am-
plified for reproduction by a translating de-
vice 20.

The operation of the Fig. 1 circuif arrange-
ment thus far considered is well understood in
the art and will not be described in detail.

During the time when the tunable circuits of
the receiver are being adjusted to receive a se-
lected station, it is desirahle that the ocutput of
the receiver be muied to avoid the reception of
interstation noise, undesired signals, distorted
signals caused by an impreper tuning, ete., and
to this end my invention contemplates the pro-
vision on the perivhery of the manually actuable
tuning knob 15 of a pair of current coenducting
rings 21, 32 arranged to be :gr_a‘sped by an operator
in effecting the desired adjustment cf the tunable
cirecuits. 'The ring 3! may be connected by a
conductor 38 to one end of a voltage divider
comprised by the resistors 33. 24 and 2% while the

"ying 32 may be connected through a conductor
371 and o resistor 38 to 2 point or the vcliage
divider between the rvesistors 24 and 3% A nor-
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mal biasing potential for the grid 23 is obtained

. by connecting the lower end of the voltage di-
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vider 22 through the resistor 38§ to the lower end
of the resistor 84 and by connecting the cathode
39 to the junction between the resistors 33 and
34, the magnitude of the bias being determined
by the voltage drop across the resistor 34. The
cathode 3§ of the electron discharge device 24 is
maintained "at ground potential for alternating
currents by the condenser 40 while the lower
terminal of the voltage divider 22 is maintained
at ground potential for alternating currents by
the condenser 4f.

It will now be evident that a person in grasping
the knob 15 completes an electrical circuit from
the ring 3! to the ring 32 through one or more
fingers of his hand. The completion of this cir-

cuit- connects the conductor 37 through the rings.

3l-and 32 with the conductor 38 and thereby con-
nects the left hand end of the resistor 28 to the
lower end of the voltage divider resistor 35. Cur-
rent now flows from the high voltage source 2%
through a series circuit.comprised by the resistors
33, 34 and 38 to the negative terminal of the
high voltage source, not shown, which is at ground
potential. This causes a voltage drop to appear
across the resistor 38 with a polarity such that
the grid 23 of the electron discharge device 24
is driven substantially to cut-off thereby to re-
duce the gain of the amplifier by rendering the
discharge device 24 unresponsive to signal poten-
tials impressed through the condenser 2! upon
the grid 28. The output of the receiver is thus
effectively silenced and remains muted as long as
the operator’s fingers complete a circuit from the
ring 31 to the ring 32.

For the purpose of silencing the receiver at
other times than during a tuning operation, a
switch 42 may be connected as indicated by the

‘breken lines with the conductors 36, 87 to provide

when the switch is closed a completion of the cir-
cuit between the conductors 36, 37 at 5 point other
than at the rings 31, 32.

A more detailed drawing of my tuning knob
construction is shown in Fig. 2 wherein elements
corresponding-to like elements of Fig. 1 are des-
ignated by like reference characters. The man-
ually actuable tuning knob {5, with the current
conducting rings 3! and 32 mounted on the pe-
riphery thereof, is supported on the right-hand
end of a condenser shaft 43 which extends through
an aperture 44 provided in a panel 45. The cur-
rent conducting ring 31 is connected by = con-
ductor 48, the condenser shaft 43 and a flexible
conductor 36 to ground. “The current conducting
ring 32 is connected to a collecter ring 47 arranged
te be contacted by a collector brush 48 which is
secured to the panel 45 by a pin 49. A person
in grasping the knob {5 to effect an adjustment
of the tuning condénser silences the output of
thé receiver by completing through one or more
fingers of his hand an electrical connection be-
tween the ring 3( and the ring 32 thereby to
change the bias on the grid of a signal amplifier
as explained with reference to Fig. 1.

Fig. 3 illustrates a modification of the Fig. 1
muting - circuit. Like reference characters are
used to designate elements of this figure corre-
sponding to like elements of Fig. 1, and the rec-
tangle 56 represents conventionally the combined

‘apparatus represented by the rectangles 18, 12,

13, 14 and the second detector circuit of Flg 1.
This arrangement is particularly suited for radio
receivers in which the power for operating the
receiver is furnished from bhatteries, The grid

2,186,825

23 of the electron discharge device 24 is connected
through the voltage divider resistance 22 and the
resistor 5i to a source of biasing potential §2 which
provides the grid with a normal biasing poten-
tial. The manually actuable tuning control knob
{5 is supported on the right-hand end of a tining
condenser shaft 53, the knob having on.the pe-
riphery thereof a pair of current conducting rings
B4, 55 which are respectively connected to current
collecting rings 56, 57 secured. to the inner face
of the knob. A pair of brushes 58, 58 engage the
collector rings 56, 57 respectively and complete
a circuit for the ring 55 through a conductor. 37
to the junction between the voltage divider 22
and the resistor 5 and from the ring 54 through
a resistor 60 and a source of potentisl 61 to the
grounded cathode 39 of the discharge device 24:
The potential of the source 61 is sufficient to bias
the grid 23 of the discharge device 24 substan-
tially to cut-off, and thereby silence the output
of the receiver, whenever an electrical circuit is
completed between the current conducting rings

o
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84 and 55 as by an operator in grasping the knob )

{5 to tune the receiver to a desired station. A
condenser 62 maintains the lower end of the volt.
age divider 22 at ground potential for alternating
currents. The purpose of the resistor 8¢ is to
limit the current flow from the potential source
&1 when an eléctrical circuit is completed from
the ring 54 to the ring 55. The operation of this
modification is very similar to that of Fig. 1 ag
will be readily apparent from the above descrip-
tion.

The muting circuit of Fig. 4 differs from that
of Figs. 1 and 3 in that the screen grid of an elec-
tron discharge device is used in the Fig. 4 srrange-
ment for muting purposes rather than g control
grid as in the Figs. 1 and 3 arrangements. Signal
oscillations, which may be either of audio or radio
frequency, are coupled from an input circuit §3, 64
through & condenser 65 to the grid §6 and cathode
67 of an electron discharge device 68. The elec-
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tron discharge device 8 is provided with an anods -

88, which is energized from a high potential source
18 through a resistor Ti.
provided with a suppressor grid 712, which is con-
nected directly to the cathode 67, and a screen

.grid T8 which is connected to an intermediaie

point on a voltage divider comprised by the re-
sistors 74, 76 connected across the high potant’ al
seurce 10 A normal biasing potential is im-
pressed on the grid 12 by a cathode bissing re-
sistor ‘T8 and parallel connected condenser 77.
The screen grid 7% is maintained at ground po-

tential for alternating currents by a condenser -
Amplified signal oscillations appearing in the’

78.
anode circuit of the device 88 are coupled through
a condenser 79 to an output circuit 806, 81.
During the operation of a receiving apparatus
employing the arrangement shown in Fig. 4, ¢e-
casions may demand that the output of the eiec-
tron discharge device 88 be muted. - To this end,
my invention contemplates the provision of a
switch 82 which operates to change the bias on

the screen grid 13 of the device 68 from a normal &

positive bias, with. the switch in open position, to
a small negative bias, when the switch is in elosed
cireuit position. The negative bias is provided
by the potential drop across the resistor 76 and
appears on both the grid 68 and the screen grid
73. This has the result that the current flowing

from the anode 69 to the cathode 67 is reduced
substantially to zerc thereby to render the device
68 unresponsive to signal oscillations impressed
The output of the signal amplifier’

on the grid 66.

The device 88 is also 45
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arrangement shown in Pig. 4 is thus effectively
muted or silenced by closure of the switch 82
which, in practice, is preferably positioned to be
operated by manual manipulation. My preferred
embodiment replaces the switch 82 with a pair of
current conducting rings arranged on a tuning
knob in the manner of Fig. 2 whereby the positive
potential on the screen grid 13 is reduced merely
by the act of a person in grasping the tuning knob
tc effect & desired tuning adjustment of the re-
ceiver with which the Fig. 4 arrangement may he
used.

Fig. § illustrates a meodification of my inven-
tion in which the muting of the radic receiver
output is accomplished in an intermediate fre-
quency amplifier stage by fhe inftroduction of
a  muting potfential to the admission grid of an
electron discharge device.  The intermediate fre-
quency amplifier stage here shown includes an
electron discharge device 83 provided with a
cathode 84, a pair of ancdes 8% and 86, sup-
pressor grids 37 and 88 positioned respectively
adjacent the anodes 88, 8%, a screen grid 89
common to heth anodes 83, £%, a2 control grid
85 common to the anodss 85, 85, and an admis-
sion grid 81 positiecned to control the slectron
stream to the anode 85. The control grid 89,
which is connected to receive oscillations of in-
termediate irequency from a tuned intermediate
frequency traunsformer 82, is provided with a
normal operating biss by the connection of the
cathode 84 and the control grid (through the
transformer 82 and the resistor 102¢) to spaced
apart points on a voltage divider ccmprised by
the resistors §3, 84 and 95 connected across a
high. voltage source §8. A suitable potential is
impressed on the screen grid %9 from a high
petential source 8%. The ancde 85 circuit of
the electron discharge device 83 is not shown
completed, but it is understood that this circuit
is connected to an intermediate frequency output
transformer to which may be connected addi-
tional stages of intermediate freguency amuvlfi-
cation, a second detector, an audio freguency
amplifier connected to a speaker, a frequency
discriminator network supplying potential to an
automatic frequency centrol circuit, etc., as is
well understood in the art. The admission grid
31 of the device 33 is connected through 2 re-
sistor 98 fo the junction between the voltage
divider resistors 24, 8% and is alsc connectible
through a resistor 28 and a pair of cireuit clos-
ing elements {88 to the negative terminal, nos
shown, of the high potential source 8§ which
is at ground potentisl. By-pass condensers {8t
162, i803 and {24 are emploved to maintain the
elements to which they are connected at ground
potential for currenis of alternating frequency.

The anode &3 of the electron discharge device
22 is comnected io the high potential source 23
through a resistor {05 and oscillations of inter-
mediate frequency which appear in the circuit
of ancde 85 are coupled through a condenser
{08 to the diode elements {97 of the electron
discharge device 188 which may constitute a
control tube for a tuning indicator, not shown.
Resistors 189 and {19 are connected in series
across the diode elements 107 of the device #08
and o portion of the uni-directional pulssting
potential which appears across resistors 183, 40
as a resulf of the rectifying action of the dicde
elements 187, is connected througzh a resistor
1 to a control grid {42 provided in the dis-
charge device {88. A condenser 113 is connected
between the left-hand end of resistor {§f and

3

‘ground ‘while a condenser (14 is connected be-
tween the right-hand end of resistor fii and
ground, the two condensers ({3, {14 zand the
resistor i1l acting as a filter to smooth out the
pulsating uni-directional potential appearing
across the resistors 18%, {10 before applying this
votential to the grid (i%. The anode 115 of
electron discharge device (88 is cormected in &
circuit, not shown, which controls & suitable
tuning indicator in a manner to indicate the
relative intensity of a received signal oscilla-
tion. The voltage appearing across the resistor
112 may be supplied through a vesistor 1§ to
an automatic volume control circuit 147 for the
purpose of automatically controlling the ampli-
fication of preceding radio freguency amplifier
stages, not shown.

The operation of the muting arrangement
shown in Fig. 5 will now be explained. The
circuit closing zlements {68 may take the form
of conc'entric metal rings mounted on & manually
actuable control knob in the manner shown in
Figs. 2 and 3. When an electrical circuit is
completed across the elements 188, as by a direct
metallic connection or by the fingers of the hums:
body grasping the knob to effect a desived ad-
Justment, the bias on the admission grid 8i of
the electron discharge device 82 increases to a
sufficient regative potential, by virtue of the
connection of the admission grid 9 through the
resistor 99 and elements {00 to the lower end
of the voltage divider resistor 95, to terminate
the flow of current from the ancde 83 to the
cathode 84 and thereby reduce to zeroc the output
of signal energy in the anode 85 circuit. The
muting of an intermediate frequency amplifier
stage in this manner is especially valuable since
the arrangement nct only silences the outpus
of the receiver, but simultaneocusly deenergizes
the automatic frequerntcy control circuit in radio
receivers provided with automatic frequency
control. )

It may be noted thai the admission grid 9!
controls only the current flow from the anode
&5 to the cathode 84. Further, the bias for the
control grid 89 is unaffected by the increased
potential applied to the admission grid 8! since
the resistor 98 has a high value of resistance
in the order of several megohms. The coatig!
of the grid 90 over the current in the znode
circuit 86 is, therefore, unaffected by changes
of potential on the admission grid §{ and the
elements 86, 88, 89, 908 and 84 of the electron
discharge device $3 continue, after complefion
of the muting circuit at the contact elements
180, to amplify the intermediate frequency ¢
lations supplied through the intermedis
quency transformer 82 and te supply the oscil-
lations thus amplified to the diode elements 19
of the discharge device {08, The potential which
results from the rectification of the intermediate
frequency cscillations by the dicde anfs $87
is supplied to the autcmatic volum ntrol eir-
cuit 117 and is impressed on the {2 of the
device 108 to control the current in the . cireuit
of the anode I{5 and therchy control the op-
eration of the tuning indicator, not shown, for
purposes of providing an indication that a de-
sired tuning of the receiver has been accom-
plished. ‘

The muting circuit shown in Fig. 6 is similar to
that shown in Fig. 1 except that 2 normaily bal-
anced Wheatstone bridge is unbalanced during
& tuning operation to provide the necessary po-
tential for biasing the grid of a signal amplifier
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4
beyond cut-off thereby to silence the-output of
the receiver. Elements in Fig. 6 corresponding
to like elements of Fig. 1 are designated by like
In this arrangement, a
source of alternating current {18 supplies an
alternating current potential to opposite arms of
4 capacitive Wheatstone bridge comprised by the
condensers 19, 1208, 12¢ and 122. This bridge
is normally balanced and no potential therefore
sppears across the bridge at points ¢ and b. A
manually actuable tuning control knob 123, con-
structed of a metallic material, is secured to the
right-hand end of a metallic shaft 124 which in
turn is supported from a condenser shait repre-
sented generzlly at 125, The knob {23 and
shaft 124, which are insulated from the shaft
i25 by an insulating segment {26, are connected
by a conductor §27 and brush {28 to a point on
the bridge between the condensers 120 and 121.
Points ¢ and b of the bridge are connected across
both the diode rectifier 129 and the series con-
nected resistors- 138, 131, The grid 23 of the
electron discharge device 24 is connected through
a, conductor 132 and a resistor 133 to the junc-
tion between the resistors 139 and 131, a con-
denser 134 maintaining the lower end of the re-
sistor 1382 at ground potential for alternating
currents. A switch 135, when closed, maintains
the junction point between the resistors 138 and
121 at ground potential for hoth direct and alter-
nating currents.

The capacitive bridge is initially balanced by
adjusting the condenser 121 with the hand off
of the tuning knob 123. When a balance of the
bridge has been established, no voltage is im-
pressed across the diode {29 and the electron
discharge device 28 operates with a normal bies
on its grid 23 determined by the voltage drop
scross the cathode biasing resistor 34. If now a

' Ainger of the human body touches the knob 23,

as during a tuning operation, the property of
electrical conductivity of the human body causes
the body to act as one electrode of a capacitor
whoese other electrode is ground and the bridge
hecomes unbalanced by the added capacity of the
hand. The alternating potential appearing in
the unbalanced bridge between the points a, b
is impressed across the diode {29 and resistors
130, 121. The positive half cycles of current
produced by this potential flow substantially in
their entirety through the diode 129; the nega-
tive half cycles cannot, however, flow through the
diode but flow only through the resistors 130, 131
=nd a uni-directional potential therefore appears
across the resistors 13¢, {31, When the switch
125 is open, the potential across the resistor 130
is impressed through the resistor 133 and the
conductor {22 upon the grid 23 of the electron
discharge device 24 te drive the grid beyond cut-
off and thereby silence the output of the receiver.
VWhen the tuning adjustment has been com-
pleted and the tuning knob 123 is released, the
ranacitive bridge becomes again balanced where~
upon the muting potential is removed from the
orid 22 of the electron discharge device 24 to
allow the device 24 to operate once more with
rorinal output. A time delay in the removal of
the muting potential from the grid 23 may bhe
effected by varying the time constant of the cir-
cuif, comprised by the resistor {31 and condenser
t2&4. The closing of the switch 135 serves to
maintain the grid 223 always at its normal bias
irrespective of the condition of balance of the
bridge and thus enables the receiver to be tuned
without silencing the receiver output.

2,186,825

The  knob (23 preferably has. a ‘construction
like that of the knob 136 shown in Fig. 7. This
knob is suitably mountable on a metal shaft 138
and consists of an insert 139, a thin insulating
strip 140 and an outside metal band 14f." A knob
constructed in this manner has the advantage
that one finger tip or the whole hand of the
human body causes the same capacity change so
that a good capacity change is always effected.
The capacity of an adult person is estimated to
be ‘of the order of 50 microfarads, a capacity
easily sufficient to unbalance the bridge even
though the frequency of the alternating current
supply source to the bridge is as low as 60 cycles
per second.

An additional modification of the knob con- ‘

struction is shown in Fig. 8. A metal insert 142
is provided with a socket 143 in which may be
inserted the end of a tuning condenser shaft, not
shown, the insert 142 being secured to the con-
denser shaft by a set screw. 144,  Surrounding
the insert 142 is a body of insulating material 145
which may be grasped by a person in effecting a
desired adjustment of the tuning condenser to
which the knob is secured.

The muting cireuit of Pig. 7 is similar in
arrangement and operation with that of Fig. 6
except that the purely capacitive bridge of the
Fig. 6 arrangement is replaced in the circuit of
Fig. 7 with a combined capacitive and inductive
Wheatstone bridge. Elements in this figure cor-
responding to like elements of Fig. 6 are desig-
nated by like reference characters. The inpub
and output circuits of the electron discharge de-
vice 24 are shown incomplete but it is under-
stood that the circuits are the same as those
shown in the arrangement of Fig. 6. The power
supply transformer {46 has a primary connected
to the power supply lines 118 and a center tapped
secondary winding ‘14T which constitutes a pair
of inductive arms in a brigde comprised by the
transformer winding 147 and the condensers {21
and [22. The bridge is balanced by the con-
denser 121 while the hand is off of the tuning
control knob 136. With the bridge balanced,
no potential appears across the diode {28 and
the electron discharge device 24 operates with a
normal bias on its control grid 23. . When, how-
ever, a finger of the human hand touches the
metallic ring 141 of the knob 138, the balance of
the bridge is destroyed and a muting potential is
impressed upon the grid 23 of the electron dis-
charge device 24 to reduce the output of the de-
vice 24 to zZero and thereby silence the output
of the radio receiver. The normal balance of the
bridge is restored when the knob {36 is released
by the hand, the muting potential thereupon dis-
appearing from the grid 23, and the electron dis-

mal output.

While I have shown a particular embodiment
of my invention, it will of course be understood
that I do not wish to be limited thereto since
many modifications may be made both in the me-
chanical arrangement and the instrumentalities
employed, and I therefore contemplate by the
appended claims to cover any such modifications
as fa2ll within the true spirit and scope of my in-
vention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. The combination, in a signalling system, of
means for receiving signal impulses, means for
amplifying received signal irapulses, means for

reducing the amiplification of said amplifying.
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means, and means responsive to the electrical
conductivity of the human body for actuating
sald last named raeans.

2. In a signalling system, the combination of
means for receiving signal impulses, means in-
cluding an electron discharge device having a
grid fer amplifying received signal impulses,
means for biaging said grid to selectable values
of potential for controlling the amplification of
said device, and means responsive to the elec-
trical conductivity of the human body for actuat-
ing said last named means.

3. The combination, in a radio receiver, of
means for tuning said receiver to a desired signal
frequency, sazid mesans having an actuator ar-
ranged for manual manipulation, means for am-
plifying received signals, and means responsive
to the electrical conductivity of the human hand
in grasping said actuator to effect a  desired
tuning adjustment for reducing the amplification
of said last named means.

4. The combination, in a radio receiver, of
means for tuning said receiver to a desired signal
frequency, said means having an actuator ar-
ranged for manual manipulation, means for am-
plifying received signals, said last named means
including an electron discharge device having a
grid, and means responsive to the electrical con-
ductivity of the human hand in grasping said
actuator to effect a desired tuning adjustment
for biasing said grid toward cut-off whereby the
output of said receiver is reduced.

5. In a signalling system, the combination of ‘

means for receiving signal impulses, means for
amplifying received signal impulses, a normally
balanced  Wheatstone bridge having capacitive
arms, means responsive to the unbalancing of
said bridge for reducing the amplification of said
amplifying means, an electric current conducting
member and means responsive to the proximity
of the human body to said member for adding
the electrical capacity of the body to one arm of
said bridge whereby said bridge is unbalanced
and a reduction in amplification is effected.

6..In a signalling system the combination of
means for receiving signal impulses, means for
amplifying received signal impulses, a normally
bhalanced Wheatstone bridge having a capacitive
arm, means responsive to the unbalancing of said
bridge for reducing the amplification of said am-
plifying means, a.circuit control element having
an actuator arranged for manual manipulation,
and means responsive to the electrical capacity
of the human body in proximity to said actuator
for unbalancing said bridge.

7. The combination, in a signalling system, of
means for receiving signal impulses, means for
amplifying received signal impulses, a circuit
control element having an actuator arranged for
manual manipulation, a pair of electrical current
conducting members electrically insulated from
each other and coaxially mounted in spaced
apart relation on said actuator, means including
said conducting members for reducing the am-
plification of said amplifying means, and means
responsive to the completion of an electrical
circuit between said members through the human
hand while grasping said actuator for energiz-
ing said last named means.

8. The combination in a control for a radio
receiver having a tunable element, of a manual
knob for actuating said tunable element, an
electrical current conducting member on said

S

knob arranged to be grasped by an operator in
using said knob, means for amplifying received
signal impulses, said means including an elec-
tron discharge device having a grid, means for
impressing a normal biasing potential on said
grid, and means including said conducting mem-
ver for increasing the bias on said grid when
said knob is grasped to effect a tuning operation,
said last named means biasing said grid toward
cut-off for reducing the output of said amplifier.

9. A knob for manually actuating an adjust-
able circuit element of a radio receiver, said
knob having a body of insulating material and
a pair of current conducting members thereon
arranged to be grasped by an operator in effect-
ing an adjusting operation, and means carried
by said knob for completing an electrical con-
nection between each of said current conducting
members and stationary electrical conductors.

10. A knob comprising, in combination, a me-
tallic insert, means for securing said insert to 2
shaft, & metallic band concentrically positioned
about said insert, and means for electrically in-
sulating said band from said insert.

11. The combination, in a signaling system, of
an adjustable circuit element for said system,
means for manually adjusting said element,
means including an electron discharge relay

having & control electrode for controlling an.

operating condition of said system, and means
responsive to the electrically conductive property
of the human body in close proximity to said
first named means for changing the potential on
said. control electrode thereby to effect a change
by said relay in the operating condition of said
system during the time that said first named
means is manually grasped in effecting a manual
adjustment of said circuit element.

12. The combination, in a signaling system, of
means for controlling an operating condition of
said system, an adjustable circuit element for

said system, means for manually adjusting said

element, and means responsive to the electrically
conductive property of the human hand for
effecting control of said system by said first
named means while the human hand is at least
in proximity to said second named means.

13. In a signaling system, the combination of
an amplifier, means for controlling the gain of
said amplifier, an adjustable circuit control ele-
ment having a manual actuator, and means re-
sponsive to the immediate proximity of the
human body to said manual actuator for ener-
gizing said first named means to control the gain
of said amplifier.

14. In a signaling system, the combination of
an amplifier, means for controlling the ampli-

fication of said amplifier, an adjustable circuit

control element having a manual actuator there-
for, and means responsive to the electrical con-
duetivity of the human body for energizing said
first named means to control the amplification of
said amplifier while said -manual actuator is
grasped in effecting an adjustment of said circuit
control element.

15. In combination; a receiver having a tuning
device and an audible output device, a manual
actuator for said tuning device, and means re-
sponsive to the conductivity of the human body

“during manipulation of the manual actuator to

reduce the output from said output device.
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