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To all whom it may concern: .

Be it known that I, Lroyp EspENSCHIED,
residing at Hollis, in the county of Queens
and State of New York, have invented cer-
tain Improvements in Transmission Regula-

* tions, of which the following is a specifica-
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tion.

This invention relatés to multiplex signal-
ing circuits, and more . particularly ‘to
methods and arrangements for controlling
the transmission over such circuits.

In a wire carrier or radio telephone sys-
tem, -the fluctuations in attenuation of the
transmission medium or line produce corre-
sponding variations in the over-all trans-
mission equivalent of the voice circuit. In
one well known type of carrier system, the

carrier frequency itself is suppressed at the -

modulator end in connection with each-chan-
nel and a fundamental frequency, which is
relatively low, is transmitted to the receiv-
ing end of the circuit and by harmonic re-

generation is caused to produce a synchro-

nous carrier supply for the respective de-
modulators. The carrier supply in this case
is transmitted at a frequency which is sub-
stantially independent of ordinary line at-
‘tenuation fluctuations and the variations in
line attenuation at the side band frequency
causes a directly proportional variation in the
over-all equivalent, there being substantially

no fluctuation of the equivalent of the circuit -

due to the carrier component itself.
With the type of carrier system, however,

5. in which the carrier frequency is transmitted

along with the side band of each individual
channel, the transmission fluctuations may
be even more serious since in demodulation
the resultant voice output may be, for nor-
mal operation of the demodulator, propor-
tional to the product of the carrier and
modulated side band. If, therefore, the at-
tenuation of the intervening line or other
transmission medinm varies, approximately
the same variation will take place for both.

" “the carrier and the modulater side band, and
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the resultant voice circuit variation, being
proportional to the product of these factors,
will be approximately double that of the line
attenuation itself. ‘

In accordance with the present invention, .

it is proposed to overcome the difficulties en-
countered in connection with the transmis-
sion fluctuations in the type of circuit in
which the carrier frequency is transmitted

°

along with the side band, by controlling
some element of the transmission channel or

circuit to vary the transmission of such ele-

ment in accordance with the amplitude of
the received carrier frequency. While the

"variation in the amplitude of the carrier,

in response to different transmission con-
ditions, may be utilized to adjust circuit con-
ditions in either the transmitting or receiv-
ing portion of a given two-way channel, as
the invention is herein specifically disclosed,
the adjustment is made in the transmitting
portion of the channel, so that the change in
transmission conditions for transmission in
one direction is made to regulate the condi-
tions for transmission in the opposite di-
rection. As similar operations will take
place at both ends of the circuit, the adjust-
ment will, of course, be made for transmis-
sion both ways. This adjustment or eontrol
may be exercised either electrically or
mechanically in accordance with the present
invention. ‘

The invention may
derstood by reference to the following de-

seription, when read in connection with the’
accompanying drawings, Figures 1 and 2 of -
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now be more fully un-

80

which illustrate two circuit arrangements .

embodying the principles of the"invention,
and Fig. 8 of which shows a curve indicating
the electrical control exercised by the carrier
over the transmitting channel of Fig. 2.
Referring to Fig. 1, ML designates a high
frequency carrier transmission circuit which
may be either a wire line or a radio antenna.
The circuit ML is balanced by the usual
form of balanciiig network MN and is pro-
vided with a hybrid coil 10 for associating it
with a transmitting channel TL and a re-
ceiving channel RL in such a manner that
the transmitting and receiving channels will
be substantially conjugate with respect to
each other, Additional transmitting and
recéiving channels for multiplex operation
may be provided if desired, but as the in-

-vention is only concerned with the operation
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of one pair of channels at a time, such ad- .

ditional channels have not been illustrated.
The receiving channel RL includes a band
filter RF for selecting the desired side band

_and the corresponding carrier frequency. A

demodulator or detector D is also provided
for detecting the low frequency signal from
the side band. This detector may be of any

~well known type but is illustrated as being
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2 vacuum tube detector. A receiving am-
plifier RA is also provided in the receiving

‘channel. - While this amplifier is shown as

a vacuum. tube amplifier, any well known

5 type of amplifying device may be used. The
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output circuit of this amplifier includes a
transformer 11 through which the detected
voice currents may be transmitted to the
low frequency line L through a low-pass
filter LPF. A rectifier R is associated with
the output circuit of the amplifier RA
through a filtering device 12, which is ar-
ranged to be highly selective to the carrier
frequency employed, so that the unmodu-
lated carrier component appearing in the
output cirenit of the detector D and ampli-
fier RA will be impressed upon the rectifier
R. This rectifier may be of any well known
type, but is illustrated as being a vacuum
tube rectifier. The rectifier includes in its
output circuit a signalling relay SR for con-
trolling the ringing signal at the receiving

station and a polar relay PR for. regulating.

the transmission of the transmitting-channel
in a manner to be described hereinafter.
The low frequency line L is balanced by

" the usual artificial line or network N and
is provided with a hybrid coil for associat-
ing the low frequency line with the transmit-

ting channel TIL: through the circuit 14.
The connection is so arranged, in a manner
well understood in the art, that the circuit
14 will be substantially conjugate with re-
spect to the circuit 13 leading from the am-
plifying and detecting circuit. The circuit

.14 is connected through a transformer 15

with the input circuit of a modulator M in
the transmitting chanpel TL, said modu-
lator being of any well known type, such
for example, as a vacuum tube modulator.
The carrier frequency is supplied to the
modulator by means of an oscillator . O,

. which may be of any well known type, but
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is illustrated as being a vacuum tube oscil-
lator with the usual form of feed-back cir-
cuit. The circuit of the oscillator O is so
tuned that it will oscillate at a desired fre-
quency, but under the control of a signaling
relay TSR the constants of the circuit may
be so. changed that oscillations will cease.
In this manner ringing signals may be
transmitted by the relay TSR by interrupt-
ing the carrier frequency which is normally
generated by the oscillator O and trans-
mitted to the modulator M over the line
MIL. The transmitting channel TL includes
a suitable band filter TF designed to freely
transmit the carrier frequency and one side
band while suppressing frequencies corre-
sponding to other channels.

The oscillator O is associated with the in-
put circuit of the modulator M through an

adjustable potentiometer P by means of-

which the amplitude of the oscillations
from the oscillator O may. be adjusted be-
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fore being impressed upon the modulator
M. This potentiometer may be adjusted by
means of some mechanical device under the
control of the polar relay PR in the receiv-
ing channel. As illustrative of a type of
mechanical device which may be employed
for this purpose, a motor 20 is illustrated,
having a field circuit 21 and an armature
circuit 22 supplied- from common power
leads 28. The relays 24 and 25 are pro-
vided for controlling the connections from
the power leads to the armature circuit and
field circuit, respectively, of the motor 20.
Either relay closes the armature circuit and
relay 24 connects the field winding for en-
ergization in one direction, while relay 25
connects the field winding for energization
in the opposite direction. Depending upon
which of these two relays is operated, there-
fore, the motor may be caused to rotate in

‘either of two directions to adjust the set-

ting of the potentiometer P. The circuits
of relays 24 and 25 are controlled by the
armature of the polar relay PR, which is
so biased that, if a current of proper am-
plitude is flowing in the output circuit of
the rectifier R, the armature will be held in
its neutral position. If, however, the out-
put current of the rectifier R is increased or
decreased, one of the relays 24 or 23 is ac-
tuated to cause a corresponding operation of
the motor 20. -

The operation is as follows: Normally,
when the circuit is not being used for the
transmission of talking currents, the carrier
will be transmitted over the line ML from
the distant station and into the receiving
channel RL, passing through the detector
D, amplifier RA and being selected by the
selecting device 12, and then passing into
the input circuit of the rectifier R. A

70

75

80

88

90

95

100

steady direct current will, therefore, flow

in the output circuit of the rectifier R
through the winding of the polar relay PR
and the winding of the signal relay SR.
When the carrier is interrupted to transmit
a ringing signal, the direct current flowing
through the relay SR will be interrupted
and the armature of the relay SR will fall
off to give a ringing signal at the receiving
station in a well known manner,

If, while the carrier frequency is being
transmitted, the transmission of the line ML
should change, the amplitude of the car-
rier would be changed correspondingly, and
the direct current flowing through the polar
relay PR would be increased or decreased,
depending upon whether the transmission
efficiency of the line ML is increased or de-
creased. If this direct current is decreased,
the biasing spring of the armature of the
polar relay PR will move it against one of
the contacts, say the lower one, and the re-
lay 25 will be energized. Relay 25 will

close the armature circuit of the motor 20
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- causing. the direct current in the output cir--

- mit the armature of the polar relay
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over its extreme left-hand contact, and over
its other contacts will close the circuit of
the field winding of the motor in such a di-
rection that the motor will rotate to adjust
the potentiometer to increase.the amplitude
of the oscillations transmitted from the os-
cillator O through the modulator M and the
filter TF to the main line ML. "The corre-
sponding receiving apparatus at the distant
station will at the same time operate in re-
sponse to the lowered transmission efficiency
of the line ML for the carrier frequency
transmitted in the opposite direction and
will adi';lst the potentiometer correspond-
ing to P at the distant station to increase

the amplitude of the carrier frequency.

transmitted through the distant modulator
to the main line

in unison and the carrier frequency supplied
by the oscillators at both stations will be

_increased in amplitude to such a point that

the direct current flowing through the polar
relay PR at the station illustrated, and the
direct current flowing through the similar
relay at the distant station, will be increased

sufficiently to bring the armatures of the
“polar relays to neutral position. The ad

justment will then cease and normal trans-
mission conditions will obtain.

If the change in the transmission efficiency
of the line was of such character as to in-
crease the amplitude -of the carrier current
transmitted therethrough, the contact of the
polar relay would be shifted to its upper

-contact to close the circuit of the relay 24.
thereby causing the motor to adjust the po-

tentiometer in the opposite direction to de-
crease the amplitude of the carrier current
transmitted from the oscillator O to the dis-
tant station. A similar process would take
place at the distant station and the adjust-
ment would continue until the carrier fre-
quencies transmitted in both directions were
decreased in' amplitude sufficiently to permit
of the armatures of the polar relays, such as
PR, again assuming their neutral position,
when the adjustment would again cease.
The interruption of the carrier frequency,
in respense to a ringing signal, would, by
cuit of the rectifier R to cease ﬂowin% per-
be shifted from. its neutral :position and
thereby cause a false adjustment of the po-

. tentiometer P to take place, even though the -
“transmission  conditions ‘be " normal.

This
would be of no consequence, however, as the

‘relay PR would cause an adjustment in the

opposite direction as soon a8 the carrier fre-
quency is again transmitted, owing to:ithe
increased carrier current flowing, by reason

of the false adjustment of the circuit. The

circuit would, therefore, be restored to nor-
mal immediately upon the -cessation of the

. . The two. potentiom-
. eters at the two stations will be operating

R to

ringing signal. This difficulty may be
eliminated, however, by employing a polar
relay having three contacts, as shown at a,
b and ¢. In the no-current condition of the
output circuit of the rectifier, the armature
of the polar relay would merely wipe over
the intermediate contact b, and rest against
the contact ¢ without causing an adjustment
of the transmission regulating apparatus.

“When the amplitude of the carrier frequency
is gradually decreased, however, the arma-

ture of the relay makes contact with the in-
termediate contact b to operate the regulat-
ing apparatus.

The operation of regulating the transmis-

sion may also take place while the circuit is
being used for talking purposes. Under
such conditions, the side band and carrier
are transmitted together over the line ML
through the filter RF. to the detector D.
The (%etector D detects the low frequency
voice currents from the side band by beating

- with the carrier frequency. The output cir-

cuit of the detector also includes a compo-
nent of the unmodulated carrier frequency
and this component, together with the voice
currents,. is impressed upon the amplifier
RA and amplified. The voice currents are

- transmitted through the transformer 11 and

the low-pass filter LPF to the line L. The
higher frequency carrier, however, is se-
lected by the selecting device 12 and trans-
mitted to the rectifier R to maintain the

armature of the polar relay PR in its neutral .

position, provided the transmission condi-
tions are normal. ' .

If, however, the transmission efficiency of
the circuit ML is decreased, the amplitude of
the unmodulated carrier coinponent trans-
mitted to the rectifier R will be decreased
and the polar relay PR will cause the ad-
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justment of the potentiometer P in the man- -

ner previously described. A similar opera-
tion will take place simultaneously at the
other end and the amplitude of the carrier
at both ends will be increased to make up for
the decreased transmission efficiency of the
line ML. Consequently, the amplitude of
the low frequency voice currents transmitted

to the line L. will be maintained normal. I
‘Similarly, if the transmission efficiency of
the line ML is increased, the unmodulated

carrier component transmitted from the de-

tector D to the rectifier R will cause the
~polar relay PR to set into action the adjust-
ment in the opposite direction to decrease’
- the amplitude of the carrier sup]ily.

. Instead of producing the regulation of the
transmission under the control of the un-
‘modulated carrier component by a mechani-
.cal means, as described in connection with

Fig. 1, the same result may be accomplished
electrically by means of the circuit illus-
trated in Fig. 2. The general arrangement
of the circuit is similar to that of Fig. 1

o
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and need not be described in detail. The
plate circuit of the rectifier R, however, is
connected through the signal relay . SR,
source B’ and over the conductor 30 to a
point on resistance 31, which is in circnit
with the grid of the modulator M. The nor-

~ mal grid potential of the modulator M and

10
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the oscillator O is derived from a battery C,

‘one terminal of which is connected to the

filament of the modulator M and the other

terminal of which is connected to the com-

mon terminal of the resistances 31 and 32.
The normal potential of the grid of the os-
cillator O will be determined by the drop
through the resistance 32 and the normal po-
tential of the grid of the modulator M will
likewise be determined by the drop through
the resistance 31. -The plate circuit of the
rectifier R may be traced from the grounded

filament.of the rectifier through the evacu-

ated space of the tube to the plate, and then
through the winding of the relay SR
through battery B’ over the conductors 80
to 4 point-along the resistance 31, and then

5 through the lower part of the-resistance 31

- and through the battery C to the grounded

40

filament. of the modulator M. The battery
C will usually be so poled as to make the
grid of the modulator negative with respect
to the filament. The battery B’ also-tends
to make the grid negative with respect to the
filament. A
Under normal transmission conditions of
the line ML, with a carrier frequency of

5 normal amplitude incoming over the line,

a rectified direct current will flow in the
circuit 80. The value of this rectified cur-
rent will be such that the potential of the
grid of the modulator M, due to the com-
bined effect of the battery C and the recti-
ﬁeil current flowing in the conductor 30,
will
istic for the vacuum tube M as a meodulator,

Referring to the curve of Fig. 3, for ex-
ample, which is a characteristic curve for
the output of the modulator M plotted be-

" tween grid potential and space current, it

50
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will be seen that the point of greatest curva-
ture of the characteristic curve occurs at =,
which corresponds to a condition in which
the grid is a given number of volts nega-
tive. The point 2 is, therefore, the point
in the characteristic curve at which the
modulator M ‘should be worked when the
transmission conditions over the line ML

“are worst. The point z of the characteristic

- 60
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curve is a point at which some modulation
will still occur, but the modulation effi-
ciency of the tube will not be nearly so great
as at the point- 2, because Verﬁ little curva-
ture occurs at this point. This point cor-
responds to a lesser negative potential of
the grid of the tube and may 'be considered
the point at which the modulator M should
be worked when the transmission conditions

ive the desired operating character--

1,610,086

of the line are best. The ihtermediaﬂe point

y of the characteristic eurve corresponds to

what may be considered the average modu-
lating efficiency of the tube M. The modu-
lating tube should, therefore, be worked at
this point when transmission conditions on
the line ML are normal.

With a carrier frequency of normal am-
plitude in coming over the line ML, the rec-
tified current flowing in the circuit 30, to-

ether with the potential from the battery
%, should bring the grid of the modulat-
ing tube to_ the point in its characteristic
corresponding to y. This may be accom-
plished by suitable adjustments of the
potential of the batteries B’ and C and by
a proper adjustment of the connection of
the conductor 80 to the resistance 31. If
the transmission efficiency of the line ML
should be decreased, the amplitude of -the
carrier frequency incoming over the line
will be decreased and the rectified direct
current flowing in the circuit 30 will also
be decreased, thereby rendering the grid of
the modulator M less negative, so that the
point of operation of the tube M will be
shifted along its characteristi¢c towards the
point @. This will increase the modulating
efficiency of the modulator M sufficiently
to compensate for the decreased transmis-
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sion of the line ML so far as transmission -

in the opposite direction is-concerned. At
the distant station, a.similar operation will

take place in connection with the transmit-

ting and receiving channels at that station,

so that the modulator at the distant station
will have its efficiency increased sufficiently -~
to compensate for the change in transmis- .

sion in the direction toward the station il-
lustrated. The detected low frequency voice
currents will, therefore, remain at substan-

tially the same samplitude, regardless of

changes in the transmission over the cir-
cuit ML, o v

If the transmission efficiency of the line
ML should he increased, the rectified di-
rect current flowing in the circuit 30 will
be increased, thereby rendering the grid of
the modulator more negative, so that its
operating point is shifted along the char-
acteristic toward the point z. The modu-
lating efficiency of the modulator will, there-
fore, be decreased sufficiently to compensate
for the change in transmission over the cir-
cuit MIs. A similar operation will take
place at the distant station for transmission
in the opposite direction. .

It will be obvious that the general prin.
ciples herein disclosed may be embedied in
many other organizations widely different
from those illustrated, without departing
from the spirit’ of the invention ps defined
in the following claims. :

What is claimed is: :

1. The method of controlling transmis-
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' gion in a carrier system in which the car-
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rier is transmitted along with the side band,
which .consists in transmitting the carrier
and 'side band over a ‘medium whose trans-
mission is variable under different condi-
tions, combining the carrier together with
the side band by detection to produce the
low frequency signaling wave represented
by the side band together with an unmodu-
lated carrier component, selecting the un-

modulated carrier component thus produced,

producing from the selected carrier a current
having characteristics depending upon the
transmission conditions to which the carrier
has been subjected, and controlling the
electrical characteristics of the transmission
circuit in accordance with the characteris-
tics of the current thus produced to com-
pensate for the change in efficiency of the
transmitting medium in at least one direc-

on. :
9. The method of controlling transmission
in a carrier system in which the carrier is
transmitted along with the side band, which
consists in transmitting the carrier and side
band over a medium whose transmission is
variable under different conditions, com-
bining the carrier together with the side
band by detection to produce the low fre-
quency signaling wave represented by the
side band together with an wnmodulated
carrier component, selecting the unmodu-
lated carrier component thus produced, pro-

ducing from the selected carrier a direct cur-

rent whose amplitude dépends upon the
transmission conditions to which the carrier
has been subjected, and controlling the elec-
trical characteristics of the transmission cir-
cuit in accordance with the amplitude of the
direct current thus produced to compensate
for the change in efficiency of the transmit-

" ting medium in at least one direction.
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3. The method of controlling transmission
in a carrier system in which the carrier is
transmitted along with the side band, which

_consists in transmitting the carrier and side

band over a medium whose transmission is
variable under different conditions, select-
ing the carrier, rectifying the selected car-
rier to produce a direct current whose ampli-
tude depends upon the transmission condi-
tions to which the carrier has been sub-
jected, and controlling the electrical char-
acteristics of the transmitting medium by
means of the rectified carrier current to com-
pensate for the change in efficiency of the
transmitting medium in at least one di-
rection.

4. The method of controlling transmission - 1 ) ;
‘ ‘sion, a transmitting medium over which the

in a two-way carrier transmission system in
which a transmitting and receiving channel
is provided at each of two intercommuni-
cating stations and in:which the carrier is

transmitted along with the side band, which
consists in transmitting the carrier and side

8

band over a medium whose transmission is
variable under-different conditions, selecting
the carrier in a receiving channel, producing
from the selected carrier a current having
characteristics depending upon the trans-
mission conditions to which the carrier has
been subjected, and controlling the electrical

70

characteristics of the transmitting channel .

in accordance with the characteristics of the
current produced from the carrier to com-
pensate for changes in the efficiency of the
transmitting medium with respect to trans-
mission in the opposite direction.

5. The method of controlling transmission
in a two-way carrier transmission system in
which a transmitting and receiving channel
is provided at each of two intercommunicat-

75
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ing stations and in which the carrier is.

transmitted along with the side band, which
consists in transmitting the carrier and side
band over a medium whose transmission is
variable under different conditions, selecting
the carrier into a receiving channel, produc-
ing from the selected carrier-a direct cur-
rent whose amplitude depends upon the
transmission conditions to which the carrier

‘has been subjected, and controlling the elec-

trical characteristics of the transmitting
channel in accordance with the amplitude of

‘said direct -current to compensate for

changes in the efficiency of the transmitting
medium. with respect to transmission in the
opposite direction.

6. The method of controlling transmission
in a two-way carrier transmission system in
which a transmitting and receiving chan-
nel is provided at each of two intercommuni-
cating stations and in which the carrier is
transmitted along with the side band, which
consists in transmitting the carrier and side

‘band over a medium whose transmission is

variable under different conditions, combin-
ing the carrier together with the side band
by detection to produce low frequency sig-
naling currents represented by the side band
together with an unmodulated carrier com-
ponent, selecting the unmodulated carrier
component thus produced, producing from
the selected carrier component a direct cur-
rent whose amplitude varies in accordance
with the transmission conditions to which
the carrier has been subjected, and control-

85

90

95

100

106

110

118

ling the electrical characteristics of the -

transmitting channel in accordance with the
amplitude of said direct current to compen-
sate for changes in the efficiency of the trans-
mitting medium with respect to transmis-
sion in the opposite direction.

7. In a system for controlling transmis-
carrier is transmitted together with the side
band, the transmission efficiency of said me-
dium being variable under different condi-
tions, a detector upon
and carrier may be simultaneously impressed

128

which the side band -
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to detect the low frequency signaling cur-
rents represented by the side band, means to
select from the output of the detector the
unmodulated carrier frequency component,
means to produce from the selected carrier
component a current having characteristics
depending upon the transmission conditions
to which the carrier has been subjected, a
circuit element, and means for controlling
said eircuit element in accordance with the
characteristics of the current thus produced
to compensate for the change in efficiency of
the transmitting medium in at least one
direction.

8. In a system for controlling transmis-
sion, a transmitting medium over which the
carrier is transmitted together with the side
band, the transmission efficiency of said me-
dium being variable under different condi-
tions, a detector upon which the side band
and carrier  may be simultaneously im-
pressed to detect the low frequency signal-

~ Ing currents represented by the side band,
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means to select from the output of the de-
tector the unmodulated carrier frequency
component, .means to produce from the se-
lected carrier component a direct current
“whose amplitude depends upon the trans-
mission conditions to which the carrier has
been subjected, a circuit element, and means
for: controlling said circuit element in ac-
cordance with the amplitude of said direct
current to compensate for the change in ef-
ficiency of the transmitting medium in at

5 least one direction. :
9. In a system for conirolling transmis-

sion, a transmitting medium over which the
carrier is transmitted along with the side
‘band, the.transmission efficiency of said me-
dium being variable under different condi-
tions, means for selecting the carrier, a vec-
tifying device to rectify the selected carrier
to produce a direct current having an am-
plitude depending upon the transmission

conditions to which the earrier has been sub--

jected, a circuit element, and means for con-
trolling said circuit element in accordance
with the amplitude of the rectified current
to compensate for the change in efficiency
of the transmitting medium in at least one
-direction. . :

10. In a system for controlling transmis-
sion, a pair of intercommunicating stations,
a transmitting medium over which the cars

rier is transmitted between said stations to-

gether with the side band, the transmission
efficiency of said medium being variable un-
der different conditions, a transmitfing
channel and a receiving channel at each sta-
tion, means for selecting the carrier into the
recelving channel after transmission, means
to produce from the selected carrier a cur-
rent having characteristics depending upon

the transmission conditions to which the car-

rier has been subjected, a transmission ele-

1,610,086

ment in the transmitting channel, and means
to control said transmission element in ac-
cordance with the characteristics of the cur-
rent produced in the receiving channel to
compensate for changes in the transmission

efficiency of the transmitting medium for

transmission in the opposite direction.

11. In a system for controlling transmis-
sion, a pair of intercommunicating stations,
a transmitting- medium over which the car-
rier is transmitted between said stations to-
gether with the side band, the transmission
efficiency. of said medium being variable un-
der different conditions, a transmitting
channel and a receiving channel at each sta-
tion, means for selecting the carrier into the
recelving channel after-transmission, means
to produce from the selected carrier a direct
current whose amplitude depends upon the
transmission conditions to which the carrier
has been subjected, a transmission element

in said transmitting channel, and means to

control said transmission element in accord-
ance with the amplitude of said direct cur-
rent to compensate for changes in the trans-
mission efficiency of said transmitting me-
dium with respect to transmission in he op-
posite direction. ‘

12. In a system for controlling transmis-
sion, a pair of intercornmunicating stations,
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a transmitting medium over which the carrier -

is transmitted between said stations together
with the side band, the transmission effi-
ciency of said medium being variable under
different conditions, a transmitting channel
and a receiving channel at each station, 2
detector in said receiving channel upon
which said side band may be impressed to-
gether with the carrier to detect the low fre-

"quency signaling current represented by the

side band, means to select the unmodulated
carrier component from the output of said
detector, means to produce from said selected
carrier component a direct current whose am-
plitude depends upon the transmission condi-
tions to which the carrier has been subject-
ed, a transmission element in said transmit-

ting channel, and means fo control said.

transmission element in accordance with the
amplitude of said direct current to compen-
sate for the change in transmission efficiency
of said transmitting medium with respect
to transmission in the opposite direction. .

- 13. In a system for controlling transmis-
sion, a pair of intercommunicating stations,
a transmitting medium over which the car-
rier is transmitted between said stations to-
gether with the side band, the transmission
efficiency of said medium being variable un-
der different conditions, a transmitting chan-
nel and & receiving channel at each station,
a detector in said receiving channel upon
which the side band may be impressed to-
gether with the carrier for detecting the low
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the side band, means to select the unmodu-
lated carrier component from the output of
said detector, a rectifier for producing a
rectified direct current from said selected car-
rier component, the amplitude of said rec-
tified current depending upon the transmis-
sion conditions to which the carrier has been

subjected, a modulator associated with said

transmitting channel, .a carrier source and
a source of signaling currents associated
with said modulator, and means to control

an element of said transmitting channel in
accordance with the amplitude of said rec-
tified current to compensate for the trans-

mission changes in said transmitting me-

dium with regard to transmission in the op-
posite direction.

In testimony whereof, T have signed my

name to this specification this 2nd day of
May, 1922. s

'LLOYD ESPENSCHIED.
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