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Thisinvention relates to signaling systems, .

and more particularly to arrangements in
such systems for controlling the amplitude of
the carrier frequency thereof in accordance
with the amplitude of low or voice frequency
signals, , : )

In radio systems for the transmission of

modulated telephone and telegraph signals,
-especially in high power transmission sys-

tems, where a high field strength is ordi-

narily employed, the carrier frequency seems

to be a source of considerable noise in a radio
receiver when the carrier frequency is re-
ceived by the radio receiver modulated by low
frequency signals of low or of negligible
amplitude. During the transmission of
modulated telephone and telegraph signals,
when the amplitude of the low frequency sig-
nals decreases, the noise is clearly heard in a
loud speaker at the radio. receiver. The
noise, however, is not very desirable. But
when the low frequency signals have a great-
er amplitude, the ratio between the modula-
tion of these signals and the noise is not suffi-
cient to be very noticeable at the radio re-
ceiver. ' ‘

In this invention there is disclosed a sig-

naling system which may be used for the

transmission of carrier frequencies modu-
lated by .low frequency signals, in which the
amount of the carrier radiated depends upon
the level of the low frequency signals sup-
plied to the system, to a considerably greater
extent than is"ordinarily the case.

It is an object of this invention to reduce
the amount of noise which would normally
be brought in at a radio receiver when a large
amount of carrier is being transmitted dur-

ing the intervals in which weak signals are.

being transmitted ; and it is a further object
to supply a sufficient. amount of carrier to the
gystem to satisfactorily demodulate one or
both side bands that are transmitted without
objectionable distortion when relatively high

lévels of modulated carrier-frequencies are

being transmitted. - In other words, an object

. of this invention is to provide a system in

50

which the carrier frequency employed bears
a fixed relation to the low frequency signals

that are to be modulated on the carrier fre-
quency. :

Other objects and features of the invention
will be better understood from the detailed
description hereinafter following when read

"in connection with the *accompanying draw-

ing showing one embodiment of the inven-
tion applied to a radio transmitting system
in which the carrier frequency is controlled
as 1to its amplitude by the low frequency sig-
nals.

Voice frequencies from 50 to 10,000 cycles
ordinarily vary in amplitude at a rate corre-
sponding to a wave having a frequency of
less than about 20 cycles. This variation
represents the envelope of-the voice fre-
quencies. Generally, such low frequencies
cannot pass through the voice frequency cir-
cuits. But when such low frequencies are
considered as modulating the voice fre-
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quencies, they can then pass through the voice

frequency circuits, the voice frequencies act-

ing as the carriers of said low frequencies.

Similarly, the voice frequencies cannot pass
through radio frequency circuits, but when
the voice frequencies are considered as modu-
lating the radio frequencies, the voice fre-
quencies can pass through the radio frequency

£ ]

circuits, the radio frequencies acting as the .

carriers of the voice frequencies. If ordi-
nary voice frequencies are rectified and
passed through a low pass filter, low fre-'
quencies corresponding to the volume varia-
tions in the voice of about 20 cycles or less,
may then be utilized for controlling the

‘amplitude of the carrier frequency.

Referring to the drawing, the reference

.character L, represents the leads connected to

o low frequency signaling source which may
be, for example, a voice frequency signaling
source. These leads L; are also connected to
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an amplifier VA for the amplification of the -

low frequency signals coming from the

source. This amplifier may be of any tyi)e :

capable of amplifying low frequency signals,
preferably any well-known vacuum tube am-
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plifier. Part of the energy passing from the -

_amplifier VA goes to a rectifier R and a low

passfilter LF.  The rectifier R may be of any
well-known type, preferably a rectifier oper-
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ating on thermionic principle. The low Ipass
filter may-also be of any type capable of free-
ly transmitting very low frequencies, frequen-
cies of 20 cycles or less, and of substantlrni}llly

e

suppressing all higher frequencies.
filter may be of the tyﬁze disclosed in the pat-
ent to G. A. Campbell, dated May 22, 1917,

No. 1,227,113, having a series inductance 11
and shunt capacities 12. The rest of the en-
ergy passing the amplifier VA goes to another
amplifier A. This amplifier A may also be of
any well-known type, preferably a vacuum
tube amplifier capable of amplifying low fre-
quency signals. ‘

An oscillator is designated by the refer-
ence character O. This oscillator may be of
any type well known in the art, preferably a
vacuum tube oscillator capable of setting up
oscillations of the frequency to be employed
in the systemi as the carrier frequency. A
modulator M is conngcted to the oscillator O

which is supplied with potential from a source-

B through a choke coil 13. The modulator
M may be any modulator, preferably a
yacuum tube modulator suitable for modulat-
ing a high frequency carrier wave by low
frequency signals.

The low frequency signals that have been
amplified by the amplifier VA pass through
a rectifier R where these low frequency sig-
nals are rectified. After these low frequency
signals have been rectified, they are passed
through the low pass filter LF which smooths
out changes in the amplitude of the rectified
low frequency signals. The output of the

low pass filter LF may be considered to be a

low frequency wave corresponding to the en-
velope of the low frequency signals coming
in over the leads Ly, having a frequency of
less than about 20 cycles. This low frequen-
cy frecly transmitted by the low pass filter

LF also corresponds to volume variations in.

the low frequency signals. :

The low frequency wave rectified by the
rectifier R and transmitted by the low pass
filter LF causes changes in the potential of

the source of battery B which is used to sup-

ply both the plate voltage for the amplifier A
through the choke coil 13 and a conductor 14
and the plate voltage for the modulator M
through the choke coil 13, the conductor 15
and the winding 16. '

Thus, the magnitude of the potential of
the battery B is controlled by the low fre-
quency wave passing the rectifier R and the
low pass filter LF. Since the amplitude of
the carrier frequency is proportional to the
magnitude of the voltage acting on the plate
of the modulator M the amplitude of the car-
rier frequency will be changed in accordance
with the magnitude of the potential of the
battery I3 and therefore, also in accordance
with the amplitude of the low frequency wave
passing the rectifier R and the low pass filter

quency wave
t
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carrier frequency will be controlled by the
low frequeney signals coming in over the
leads L, so that the amplitude of the carrier
frequency will bear a fixed relation to the

amplitude of the low frequency signals. As

the amplitude of the low frequency signals
changes, the amplitude of the carrier fre-
quency will also change.

Part of the energy passing the amplifier
VA gets to the amplifier A, a condenser 17
being directly in the path leading to the grid
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of the amplifier A. There is a resistance 18 .

included in the. path between the plate and
filament of the amplifier A and ground,
through which the low frequency wave trans-
mitted by the rectifier R and the low pass
filter LF passes. Thus, when this low fre-
gmsses through the circuit of

e plate and filament of the amplifier A and
the resistance 18, there will be a drop in po-
tential across the resistance 18 caused
thereby. The drop in potential across the
resistance 18 will vary with variations in the
amplitude of the low frequency wave trans-
mitted by the rectifier R and the low pass
filter LF. Thus, when the amplitude of the
low frequency wave transmitted by the rec-

tifier R and the Iow pass filter LF increases,

the drop in potential across the resistance 18
will increase, and vice versa. i

This resistance 18 is also included in the
input circuit of the amplifier A, the input
circuit comprising the grid and filament of
the amplifier A, the resistance 18 and another
resistance 19. Therefore, when the drop in
potential across the resistance 18 changes,
there will be a corresponding change in the
potential impressed upon the grid and fila-
ment of the amplifier A, effecting also a cor-
responding change in the output of the ampli-
fier A. This all means that when the ampli-
tude of the low frequency signals increases
or ‘decreases, the output of the amplifier A
will increase or decrease accordingly. A con-
denser 20 shunts the resistance 18 for all high
frequency currents. Any undesirable varia-
tion in the current flowing between the plate
and filament of the amplifier A is kept from
acting on the grid of the amplifier A by the
condenser-resistance filter through which the
potential of the grid is supplied.

The modulator M acts to modulate the car-
rier frequency of the oscillator O by the low
frequency signals coming in over theleads L,
amplified by the amplifier VA and the am-
plifier A, the amplitude of the carrier fre-
quency being controlled by the amplitude
of the low frequency signals. When the am-
plitude of the low frequency signals changes,
the output of the modulator M will corre-
spondingly change. ’

An inductance 25 is so related to the in-
ductance 16 that the carrier frequency modu-
later by the low frequency signals will be

“LF. In other words, the amplitude of the transmitted to a transmitting antenna ar-
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rangement AT. The transmitting antenna
arrangement AT.is in series with the in-
ductance 25, and the amount of the indue-

“tance 25 is adjusted by a movable arm asso-

ciated therewith. :

It is to be understood that whatever {re-
quencies have been mentioned herein have
been given merely for the purpose of illus-
tration, and in practice other frequencies
may be used as conditions necessitate.

While the arrangements disclosed herein
are particularly suitable for the transmis-
sion of carrier frequencies modulated by low
frequency telegraph signals, it is to be dis-
tinctly understood that modifications of these
arrangements may be made within the scope
of the invention so as te render them suitable
for the transmission of carrier frequencies
modulated by low frequéncy telephone sig-
‘nals. ; o
- It will also be understood that while the
arrangements of this invention have been
shown with particular reference to the con-
trol of the carrier frequencies employed in
transmission systems, the invention may be
embodied in other systems and in other and -

widely varied organizations without depart-~

ing from the spirit of the invention and the
scope of the appended claims.

What is claimed is:

1. In a signaling system, a source of voice
frequency signals, means for selecting from

“-said voice frequency signals a low frequency

[
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wave corresponding to changes in the am-
plitude of said voice frequency signals, a
carrier frequency oscillator, a direct current
source of potential associated with said car-
rier frequency oscillator, and ‘means for
varying the magnitude of the. potential of
said direct current source in accordance with
changes in the amplitude of the voice fre-

uency signals, the amplitude of the carrier
(tlrequency,of said oscillator varying with
the potential of the direct current source
associated therewith, and means for modu-
lating the controlled carried frequency by
the voice frequency signals. - ‘

2. In a signaling system, low frequency
signals of varying amplitude. a carrier fre-
quency generator, a source of potential as-
sociated with said generator, means for con-
trolling the potential of said source associated
‘with the carrier frequency generator in ac-
cordance with the envelope of the low fre-

uency signals, and means for modulating
the controlled carrier frequency by the low
frequency signals for transmission to-a dis-
tant point. , ‘

3. In a signaling system, low frequency
signals, means for selecting from the low fre-
quency signals, a wave corresponding to
changes in the amplitude of the low fre-
quency oscjllator, a source of potential as-
sociated with said carrier frequency oscil-

. ' 3

ried in accordance with the periodicity of the
selected wave, means for modifying the am-

plitude of the carrier frequency as changes

occur in the potential of said source, and
means for superimposing the low frequency
signals on the modified carrier frequency for
transmission to a receiving station.

4. Ina signaling system, low frequency sig-
nals, means for selecting from the low fre-
quency signals a wave corresponding to the
envelope of the low frequency signals, means
for rectifying the selected wave, a carrier
frequency oscillator, a source of direct cur-

‘rent potential associated with said oscillator,

means for modifying the magnitude of the
potential of the direct current source by an
amount proportional to the amplitude of the
wave selected from the low frequency sig-
nals and rectified by said rectifying means,
the amplitude of said carrier frequency vary-
ing with the magnitude of the potential of
said, direct current source, and means for
superimposing the low frequency signals on
the modified carrier frequency for trans-
mission to a distant station.

5. In a signaling system, a source of low
frequency signals of varying amplitude, a
carrier frequency oscillator, a source of po-
tential associated with said oscillator, means
for chapging the potential: of said source as-
sociated with said oscillator as the ampli-
tude of the low frequency signals changes
thereby causing a corresponding change in
the amplitude of the carrier frequency, and
a modulator for modulat'ng the carrier fre-
quency of said oscillator %y the low fre-
quency signals.

6. In a system in which a carrier frequency
is modulated by the low frequency signals,
a source of low frequency signals, a carrier
frequency generator, means for controlling
the amplitude of the carrier frequency of
said generator in accordance with the am-
plitude of the-low frequency signals, said
means comprising a filter for selecting from
the low frequency signals a frequency cor-
responding to the envelope of the low fre-
quency signals, a rectifier for rectifying the
selected frequency, a direct current poten-
tial associated with said carrier frequency
generator which is changed in amplitude in
accordance-with the nature of the selected
and rectified wave, the amplitude of the car-

,rier frequency being modified by changes in
the direct current potential, and a modulator
for modulating the controlled carrier fre-
quency by the low frequency signals.

7. In a signaling system, a source of low
frequency signaling oscillations of varying
amplitude, a source of high frequency oscil-
‘lations, a filter for selecting from the low fre-
quency signaling oscillations a wave repre-
senting the variation in the amplitude of the
low frequency signaling oscillations, means
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> lator, the potential of said source being va- -for controlling the amiplitude of said high 12)
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frequency oscillations in accordance with the
nature o"g the wave selected from the low fre-
quency signaling oscillations, a modulator

or modulating the low frequency signaling
ozeillations and the high frequency signal-
ing oscillations controlled as to their ampli-
tude, and means for transmitting the prod-

ucts of modulation.
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of the first discharge path in accordance with
signals, and independent means including a

rectifying element for varying the electronic '

flow of the second discharge path in accord-
ance with other signals. :

In testimmony whereof, T have signed my
name to this specification this 29th day of

December, 1925,
RUSSELL S. OHL.
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8. In combination, & variable impedance de-
vice having a space discharge path, a second
device having a space discharge path, said
devices having said discharge paths effective-
ly connected in parallel, s source of space cur-
rent common to said devices, means independ-
ent of said variable impedance device for
producing alternating current variations in
the discharge path of the second device, means
for varying the impedance of the variable im-
pedance device, a low frequency choke coil
connected to said source of space current, and
means including a rectifying elément in series
with said source of space current and said dis-
charge paths for varying the current in the
circuit including said source of space current.

9. In combination, a variable impedance
device having a space discharge path. a sec-
ond device having a space discharge path,
said devices having said discharge paths ef-
fectively connected in parallel, a source of
space current common to said devices, a low
frequency choke coil connected to said source
of space current, means independent of said
variable impedance device for producing al-
ternating current variations in the discharge
85 path of the second device, means for varying
¢ the impedance of the variable impedance de-

vice, and additional means including a rec-
tifying element for varying the current in
the circuit which includes said source of space
current and said discharge paths.

10. The combinatien of two variable im-
pedance devices each having a space discharge
path, said space discharge paths being cou- .
pled effectively in parallel relationship with .
each other, a source of current common to
said space discharge paths, a low frequency
choke coil associated with said source of cur-
rent, means for bringing about alternating
current fluctuations' in the space discharge
path of one of said variable impedance de-
vices, means for bringing about signal varia-
tions in the discharge path of the second va-
riable impedance device, and means includ-
ing a two-electrode rectifying element for va-
rying the magnitude of the current in the cir-
cuit of said source of current and said space

“discharge paths. ‘
. 11. A modulating system comprising a first
device and a second device, each having a
space discharge path, said discharge paths
Leing coupled effectively in parallel relation-
ship with each other and being mutually re-
active, means for transmitting current
through said discharge paths at a constant
85 rate, means for varying the electronic flow
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