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1 .
This invention relates to a modulation control
and more particularly to an arrangement for re-
dueing the gain of an audio frequency amplifier

supplying an amplitude modulating potential to’

a radio frequency carrier.

An object of this invention is to provide & novel
arrangement for preventing over-modulation of
a radio frequency carrier. i

Another object of this invention is to reduce
the gain of an audio frequency amplifier before
over-modulation of a radio frequency carrier
takes place.

A turther object of this invention is to antici-
pate over-modulation of a radio frequency car-
rier by correcting the gain of an audio frequency
amplifier before such over-modulation occurs.

A still further object of this invention is to
prevent over-modulation of & radilo frequency
carrier by reducing the gain of an. audio fre-
quency modulating amplifier whenever the audio
frequency voltage approaches the high poten-
tial applied to the plate of the modulated radio
frequency amplifying stage. ‘

Other objects and advantages of the present

invention will be apparent from a study of the og

following description of a preferred embodiment

thereof, illustrated in the accompanying draw-.

ing, in which the single figure illustrates a cir-
cuit diagram of a preferred form of gain re-
ducer in accordance with the present invention.

As shown in the drawing the invention may be
applied to a conventional radio frequency ampli-
fying stage, generally indicated at A, to the plate
circuit of which a suitable audio input B is con-
nected through a conventional audio amplifier C
and a transformer 10. The plate of the R.-F.
amplifying stage A is supplied with & suitable
high potential from source H. )

In order to prevent over-modulation of ‘the
radio frequency carrier from audio input B and
amplifier C, the arrangement in accordance with
the present invention serves to reduce the gain
of the amplifier C whenever the audio frequency
modulating voltage approaches that of the high
potential source H. Such gain reduction is pref-
erably applied to an early stage of the audio fre-
quency amplifier C and, in the form of the inven-
tion illustrated, the gain of the first audio fre-
quency amplifier tube 14 is controlled. This tube
14 is preferably, although not necessarily, of the
pentode type having a control grid 16, indirectly
heated cathode 18, plate 20 screen grid 22, and
suppressor grid 24.

The control grid (8§ is connected to a suitable
low potentia] source L while the cathode 18 is
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connected to a suitably low potential source L’,

the voltages of such sources being so chosen that

under normal operating conditions the tube (4

will provide full gain in its amplifying stage.
5 The screen grid 22 may be connected to a suit-
able high potential source H’, while the suppres-
sor grid 24 is connected to the control grid 186
through a suitable resistor-26.

The plate 28 of a diode 308 is likewise connect-
ed to the control grid potential source L, whereas
the ‘cathode 32 of this tube receives its power
from a suitable resistor 34 serially connected be-
tween the modulating transformer {0 and the
radio frequency amplifier A. The resistor 34§ may
be shunted by a suitable capacitor 36 to permit a
by-passing of the alternating currents. For pur-
poses to be explained hereinafter, the grid 16 of
the audio frequency tube {4 is preferably con-
nected to the plate 28 of the diode 30 through
a suitable smoothing network generally indicat-
ed at D, while a suitable high resistor 38 is inter-
posed between the potential source L. on the one
hand, and the plate 28 and grid 16 on the other
hand.

The system in accordance with the present in-
vention will operate to reduce the gsain in the
audio frequency amplifier C to prevent over-
modulation of the radio frequency carrier in the
following manner: Under normal operating con-
30 ditions when the audio frequency output is such

that there is no danger of over-modulation, the
relative potentials I’ and L on the cathode 18
and grid 16, respectively, of the amplifier tube 14
will be so chosen that the tube {4 will operate

35 with full gain. As a practical example of the in-
vention, the potential L’ may be 53 volts and
that of I may be 50 volts. If the potential source

H is at a suitable high potential for operating
the radio frequency amplifier A, say at 500 volts,

40 the diode 30 whose cathode 32 is connected to this

' high potential source will not operate, since the
potential of its plate 28 will only be 50 volts,
However, whenever the negative peak of the
modulating voltage from the amplifier C ap-
45 proaches the voltage of the high potential source
H to such a degree that the mean effective po-
tential of the cathode 32 drops below the poten-
-tial of the plate 28, or, in the example given, be-
low 50 volts, the diode 38 becomas conductive.
50 This, in turn, will reduce the poiential on the
grid 16 to such an extent thei the gain of the
audio frequency tube {4 will be reduced. Ac-
cordingly, the danger of over-modulation of the
radio frequency carrier is anticipated and avoid-

53 ed. The smoothing fiiter network D between the
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diode 30 and the grid i8 renders the action suf-
ficiently gradual, and if the resistor 38 is suf-
clently high in comparison with the internal im-
pedance of the diode 30 whenever the latter be-
comes conducting, the circuit will have an asym-
metric time constant, being quick to reduce
gain and slow to restore the gain to normal.

_It will be noted that the cathode of the diode
.30 i3 heated by a portion of the plate current
- -supplied to the radio frequency amplifier A. This
Is necessary since the diode is operated with
- its cathode at a high voltage with respect to
. ground and avoids the use of a filament tranhs-
former which would introduce an undesirable
large capacity to ground, shunting the secondary
of the audio modulating transformer (6.

" It will be obvious te those skilled in this art

<

4
cluding at least one stage having an electron dis.
charge device, a source of one predetermined po-
tential connected to the grid of said electron dis-
charge device, a second source of another prede-

8 ‘termined potential connected to the cathode of
- sald electron discharge device, said potentials be-

lo

ing so related that full gain through sald elec-
tron discharge device Is normally produced, a
source of high potential connected to the plate
circuit of said high frequency amplifier, a diode
having a plate and a cathode, a resistor having a

. high value relatively to the impedance of the
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that there are modiflcations of the preferred em.

bodiment of this invention as. described ahove,
which may be made while still embodying the
broad novel featufes of the same. For example,
it is to be clearly understood that the voltages
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mentioned in describing the operation of the in- -

vention were given merely by way of example,
-and that these will vary in accordance with the
constants of the circuit and the types of tubes
used. While the audio frequency amplifier has
been illustrated as comprising ‘a plurality of
-stages, the invention will operate with a suitable
" amplifier having one controlled stage. Further-
more, while the audio frequency amplifier ttibe to

25

diode connected intermediate said source of grid ,

potential and the plate of said diode, means con-

necting said plate to the grid of said electron dis.
charge device, and means connecting the cathode
of said diode to the plate circuit of said high
freguency amplifier s0 as to be responsive to the
compined irepressed andio frequency modulating
voltage and said high potential source, whereby,
whenever thie mean of said audio frequency modu-
lating voltage and said high potential source falls
below the potential on the plate of said diode the
latter becomes conductive and reduces the poten-
tial on the grid of sald electron discharge device

. to reduce the asudio frequency amplifier gain.

N

.30

be controlled has been {llustrated as a pentode,

the invention will operate properly with any suit-
able triode or tetrode. The rectifier illustrated
as a diode 30 can be replaced by any suitable rec-

tifying means which is capable of use with the:

potentials to be used.

Accordingly, while for the purposes of illustra-
‘tlon I have described one embodiment of my in-
Vention, 1t is to be understood that I do not in-
tend such invention to be limited thereto.

What I claim is: : ,

1. In combination, a high frequency amplifier,
a source of audio frequency, an audio frequency
amplifier connected thereto, means for coupling
_ sald audio frequency amplifier to the plate cir-

cuit of said high frequency amplifier to- modulate
the output thereof, said audio frequency amplifier
including at least one stage having an electron
discharge device, a source of one predetermined
potential connected to a grid of sald electron dis-
charge device, & second source of another pre-

determined potential connecteq to the cathode of-

said electron discharge device, sald potentials
being so related that full gain through said elec-
tron discharge device is normally produced, &
source of high potential connected to the plate
circuit of said high frequency amplifier, a re-
sistor in the plate circult of said high frequency
amplifier, & diode having its plate connected to

the grid of sald electron discharge device, and .

means for connecting the cathode of sald diode
across sald resistor, whereby whenever the mean
of sald audio frequency modulating voltage and
said high potential source falls below the poten-
tlal on the plate of said diode, the latter becomes
conductive and reduces the potential on the grid
of said electron discharge device to reduce the
" audio frequency amplifier gain.

2. In combination, & high frequency amplifier,
& source of audio frequency, an audio frequency
amplifier connected thereto, means for coupling

3. In combination, a high frequency amplifier,
a source of audio frequency, an audio frequency
amplifier connected thereto, means for coupling
sald audio frequency amplifier to the plate cir-
cuit of said high frequency amplifier to modulate
the output thereof, said audio frequency amplifier
including at least one stage having an electron
discharge device, a source of one predetermined
potential connected to the grid of said electron
discharge device, a second source of another pre-
determined potential connected to the cathode of
said electron discharge device, said potentials

being 30 related that full gain through said elec-
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1

tron discharge device is normally produced, a
source of high potential connected to the plate
circuit of said high frequency amplifier, a diode
having a plate and a cathode, a smoothing filter
network intermediate the plate of said diode and
the grid of said electron discharge device, means
connecting the cathode of said diode to the plate
circuit of said high frequency amplifier so as to be
responsive to the combined impressed audio fre-
quency modulating voltage and said high poten-

"tial source, and meens for heating the cathode

of said diode with a portion of the plate current
of said high frequency amplifier, whereby, when-
ever, thie mean of said audio frequency modulating
voltage and said high potential source falls be-
low the potential on the plate of said diode, the
latter becomes conductive and reduces the po-

" tential on the grid of said electron discharge de-

vice to reduce the audio frequency amplifier gain.

4. The combination according to claim 1, in
combination with & resistor having a high.value
relatively to the impedance of the diode, con-
nected intermediate the source of grid potential
and the plate of sald diode.

5. In combination, a high frequency amplifier,
a source of audio frequency, an audio frequency
amplifier connected thereto, means for coupling
said audio frequency amplifier to the plate cir-
cuit of sald high frequency amplifier to modulate

" the output thereof, said audio frequency amplifier
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said audio frequency amplifier to the plate circuit

of said high frequency amplifler to modulate the
output thereof, said audio frequency amplifier in-

((

including at least one stage having an electron
discharge device, a source of one predetermined
potential connected to the grid of said electron
discharge device, a second source of another pre-
determined potential connected to the cathode of
sald electron discharge device, said potentials
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being so related that full gain through said elec-
tron discharge device is normally produced, a
source of high potential connected to the plate
circuit of said high frequency amplifier, a diode
having & plate and a cathode, a resistor having
a high value relatively to the impedance of the

diode connected intermediate said source of grid.

potential and the plate of said diode, a smoothing
filter network intermediate the plate of said diode

and the grid of said electron discharge device, & 19

resistor in the plate circuit of said high frequency
amplifier, and means for connecting the cathoede
of said diode across said resistor whereby, when-
ever the mean of said audio frequency modulat-
ing voltage and said high potential source falls
below the potential on said diode the ldtier be-
comes conductive and reduces the potential on the
grid of said electron discharge device to reduce
the audio frequency amplifier gain.
BENJAMIN MALCOLM CHARCHIAN.




