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PATENT OFFICE. 

RALPH K. POTTER, OF NEW YORK, N. Y., ASSIGNOR TO AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY, A CORPORATION OF NEW YORK. 

TRANSMISSION LEVEL REGULATION. 

Application filed November 

This invention relates to radio signaling 
systems, and particularly to means for regu- 
lating the transmission level of a two- -wiy 
system in order to render the overall equiva- 
lent of the system substantially constant. 

In radio signaling systems, it is desirable 
to maintain a substantially fixed ratio be- 
tween the signal strength ’a ad noise strength 
throughout the system so that at the receiv- 
ing end the signal will be sufficiently strone- 
er than the noise, to’ render the signal 
reaclily selectable. This ratio may be main- 
tained constant by controlling the transmit- 
ter output a the sending sta ition. If the 
attenuation is high, it willt requir oa stronger 
output to maintain the required signal to 
noise ratio. If the attenuation diminishes, 
a smaller amount of energy need be trans- 
mitted to maintain the required signal to 
noise ratio. 

One of the objects of this invention is to 
control the transmitter output by means of 
a contro] signal sent out from the receiving 
station, which control signal will be sub- 
jected to the same degree. of attenuation as 
the communication wave which is being 
transmitted in the opposite direction. 

Other objects of this inventien will be ap- 
parent from the following description when 
read in connection with the attached draw- 
ing, of which Figures 1 and 2 represent tao 
stations A and B, of a system of communi- 
eation, each station preferably einploying 
the same type of eireuit, which, civeuit shows 
schematically one form of the invention. 

In Fig. 1, which represents station A, the 
line L, serves to connect the radio terminal 
circuit shown in the fi igure with a distant 
station oer subscriber. This lme is con- 
nected in a well-known manner with. certain 
of the windings of the hybrid coil 1 which 
has also connected therewith an artificial 
line 2 serving to balance the real line 1,. 
Also connected with the hyb id coil is the 
transmitting branch circuit 8, by means of 
which the communication signals are im- 
pressed upon the transmitting apparatus of 
the radio station. This cirewit is connected 
by the transforiner 4 with the modulatoy M, 
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which may be of any well-known type, but 
prefer ably is of that type in which the car- 
rier current is suppressed. This modulating 
cireuit has connected therewith a source of 
cartier oscillations 5, which oscillations are 
medwated in the device M, by the incom- 
ine communication currents. The output 
side of the modulator is connected by the 
transformer 6 with a band filter 7, which j is 
prefer ‘ably of the type adapted to suppress 
one ot the bands resulting from modulation 
and to transmit the other. This band filter 
is connected with a regulator 8, which in 
turn is connected by the transformer 9 with 
the power amplifier 10, and this is connected 
with the antenna T, from which waves will 
be radiated to a distant station such as B 
shown. in Fig. 2 2, where they will be received 
by the receiving antenna R,. The oscillator 
5 of Fig. 1 is also connected with the input 
side of another modulator, M., to which is 
connected an oscillator 11, ‘producing a. con- 
trol signal intended to modulate the oscilla- 
tions produced by 5. These carrier fre- 
quency oscillations as modulated by the- 
control signal are transmitted through the 
filter 12 and, when regulated as to ampli- 
tude by the regulator 13, will be impressed 
upon the power amplifier 10 and trans- 
niitted to the distant station B of Fig. 2 for 
the purpose of controlling transmission 
from that station to station A shown 1 m Fig. 
1. The manner in which this result is at- 
tained will be described later. 

The receiving branch of station A com- 
prises a receiving antenna R, which is cou- 
pled by the transformer 15 to the filter 16, 
I hich has a two fold function, one to select 
the received communication band and im- 
press it upon the circuit of the detector 1%, 
and the other to separate out the control sig- 
nal band produced at the distant station B 
by the circuit containing the modulator M,’, 
and transmitted therefrom for the purpose 
of controlling the amplitude of the com- 
munication sional sent from the antenna T, 
to the said distant station. This control sig- 
naling band passes into the branch cireuit 
18, with which is connected a rectifier con- 
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sisting of the tubes 19 and 20, which serves 
to détermine the amplitude of ‘the communi- 
cation side band that will be passed by the 
regtlator 8 and impressed upon the power- 
amplifier 10... ‘Fhe communication wave is 
impressed upon the detector 17 and the re- 
sultant current is impressed upon the level 
control circuit comprising the tubes 21 and 
22. The output side of the tube 21 is con- 
nected with the amplifier 23. The tube 22 
is connected with.the input circuit of the reg- 
ulator 18 and thus effects a control of the 
aniplitude of the control signal sent out from’ 
the modulator M,. The output side of the 
amplifier. 23 is connected with the line L, 
through the hybrid coil 1. 

The manner in which. the circuit works 
will perhaps, be best understood if we consid- 
er first how a communication signal is trans- 
mitted from Station A to station B, and is re- 
ceived at station B and transiated by. the re- 
ceiving branch of that station, which is simi- 
lar to the receiving branch of station A. Let 
it be assumed that a communication signal, 
such as a speech band, is transmitted over the 
line L, from apparatus connected therewith, 
and is received at the radio terminal station 
A for transmission to a subscriber connected 
with the line L,’ which connects with the dis- 
tant-radio station B. ‘The speech band will 
pass into the circuit 8 and be impressed by 
the transformer 4 upon the mput side of the 

modulator M,, wher ein it serves to modulate 
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the ¢ carrier oscillations produced by the 
source 5, and the two resultant bands will be 
impresse ed by the transformer .6 upon the 
band filter 7. One of the bands, as, for ex- 
ample, the upper side band, willbe selected 
and transmitted through the filter, and the 
other band will be suppressed. The selected 
band will pass through the regulator 8, which 
is normally adjusted to produce a predeter- 
mined amplitude. ‘The resultant wave when 
given the required degree of amplification 
by the power amplifier 10, will be radiated 
by the antenna T, to the distant radio sta- 
tion -B. - The receive d band will be im- 
pressed by the receiving antenna R, upon 
the receiving circuit,. and after being passed 
by the filter 16’, will be unpressed upon the 

17’. This cletected signal then 
passes through the tube 217 and when am: 
plified by the tube 28%, will be impressed 

_ upon the line L, for transmission to-the dis- 
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tant station. The transmission of a com- 
munication signal from station B to station 
Avis likewise effected i in the manner described 
above. 

While a communication wave is passing 
from station A to station B, control signal 
raves are being sent from both stations, “but 

we need be concerned only with that "sent 
from station B to station A, because this 
wave controls the level of. the communica- 
tion wave from A to B. At station B there 
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is created a control signal band represented 
by the modtlation by M,’ of the carrier 
oscillations from the source 5’ by a control 
signal from the source 11’.. This high fre- 
quency control signal passes through ‘the fil- 
ter 12’ and the regulator 18’, and when am- 
plified by the power amplifier 10’, will be 
transmitted to the receiving antenna R, of 
station A, from which station the communi- 
cation signal is then being transmitted to 
be distant station B. Tt is j important that 

the frequency of the control signal produ xced 
by the generators 11 and 11’ shall lie just 
outside the range of communication tre- 
quencies, is, for example, outside the range 
of voice frequencies so that -the filters 
and 16’ may separate the control signal and 
the communication signal and send each into 
its proper paths. The. control signal re- 
ceived by the antenna R, of station A will 
be impressed upon the filter 16, and will be 
in turn. impressed. upon the circuit 18. The 
tube 19 vectifies the received control signal, 
that is to say, the carrier frequency modu. 
lInted by -the control frequency from the 
source 1i’, The amplitude of the rectified 
voltage will, of course, depend upon the 
amplitude of the control signal which may 
vary from time to time, depending upon its 
attenuation during the course of its. trans- 
mission from the antenna T, to the antenna 

Since this rectified voltage is impressed 
upon the grid of the tube 20, “the plate volt- 
age of the regulator 8 may be varied and 
amplitude of the communication wave may 
be proportioned to meet changing condi- 
tions in its path of transmission. 

In practice, the attendant at station B ob- 
serves the level of the communication sional 
incoming from station A and adjusts in the 
following manner the amplitude of the con- 
trol signal sent out from station B to sta- 
tion AL By manipulating the potentiometer 
25° he varies the grid potential of the tubes 
21’ and 99”. ‘The variation of the grid po- 
tential of tube 21’ varies the amplification 
of the communication signal that is passing 
over the receiving bre anch o ft station B to the 
line E,% Any ve wiation of the grid potential 
of tube 22’ causes a corresponding varia- 
tion of its plate current, and since this cur- 
reat flows through the resistance 24’ con- 
nected with the ovid clreuit of the regulator 
13’ corresponding changes of potent ial will 
be produced on the evid of 13’. The ampli- 
ide of the control signal wave produced 
by the modulation of the carrier oscillations 
of source 5’ by the control signal of source 
11’ is controlled by the grid Voltage of the 
regulator 13’, The attendant at station B 
will therefore vary the potentiometer 25’ in 
such way as to effect the tr ansmission from, 
station 2B of a control signal of such. ampli 
tude as to effect the proper adjustment of ‘the 
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ting branch at station A. If the attenuation 
of the communication sional between station 
A-and station Bis high, ‘the level of the con- 
trol signal will accordingly be adjusted by 
the operator at station B so that when the 
control signal is received and rectified at. sta- 
tion A, the voltage of the plate circuit of 
the regulator 8 will be so increased as to 
raise the amplitude of the side band pass- 
ing through the said regulator. In this way, 
the side band representing the communica- 
tion signal transmitted from station A, will 
be adjusted to meet changes in the attenuat- 
ing characteristics of its path, which has 
produced a similar effect upon the control 
signal transmitted from the distant station 
B to the station A shown in Fig.l. 
Now let it be assumed that a communica- 

tion signal is tr: unsnutted from antenna T, 
of station B to the receiving antenna R, at 
station A. This signal will be passed by the 
filter 16 to the detector 17, and the detected 
signal will be impressed upon the level con- 
trol civenit comprising the tubes 20 and 21. 
Tf the energy level of this received signal 
is low, which would be determined by the 
attendant at station A, he would effect an 
adjustment of the level control by varying 
the potentiometer 25 and thus would vary 
the magnitude of the plate current produced 
by the tnbe 22. 
this current flowing through the resistance 
24, which is connected in the input side of 
the tube 13, controls the grid potential of 
that tube and thus controls the magnitude 
of the control signal transmitted to the dis- 
tant station. Assuming, as stated, that the 
level of the received communication signal 
was low, z the adjustment of the level control 
device 25—26 would be made in such way as 
to increase the amplitude of the outgoing 
control signal from the modulator M,.. This 
would be transmitted by the antenna. T, to 
the distant receiving antenna R,, and. pass- 
ing there into the branch cireult 18’, would 
serve in the manner similar to that herein- 
before described to increase the amplitude of 
the communication signal wave being trans- 
mitted from the antenna T, , which increase 
would be effected by the variation of the 
plate potential of the regulator 8’. 

Tt will therefore be seen that by means of 
the arrangements shown in the figures just 
described, the regulation of the transmission 
level of the communication wave between 
two stations would he effected from the re- 
ceiving station by means of a control signal 
transmitted from the latter station to the 
sending station. 

For the purpose of simplifying the deserip- 
tion the invention has been described in con- 
nection with a system characterized by car- 
rier suppre ssion and transmission of a single 
side band, but, the invention is not so limited 
but may be employed in other systems, such 

The voltage produced by 
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as for example, those in which the carrier 
and one side band, or the carrier and both 
side bands are transmitted. 

While this invention has beeri disclosed as 
embodied in.a particular form, it is obvious 
that it is capable of embodiment in other and 
different forms without departing from the 
spivit and scope of the appended claims. 

What is claimed is: 
1. The method of controlling the. trans- 

mission level in a two-way radio signaling 
system which consists in transmitting a com- 
munication signal from one station to a sec- 
ond station of the said systeny and simultane- 
ously transmitting a control signal from the 
said second station to the said, first station, 
varying the amplitude of the control signal 
sent from the second station to the said first 
station, rectifying the control signal re- 
ceived by the said first station and con- 
trolling the amplitude of the communication 
signal transmitted from the first station by 
the rectified control signal, 

2. The method of ‘controlling the trans- 
mission level in a two-way radio. signaling 
system which consists in transmitting a com- 
nrunication signal from one station to a sec- 
ond station of the said system and simulta- 
neously transmitting a control signal from 
the said second station to the said first. sta- 
tion, varying the magnitude of the control 
signal j in accordance with the magnitude of 
the communication signal transmitted from 
the first station as received at the said second 
station. 

3. In a transmission level regulating sys- 
tem, the combination with a radio signaling 
station having transmitting and receiving 
ciretiits, of a second station. “likewise having 
transmitting and receiving cireuits, each 
transmitting circuit of each station having 
means to effect the transmission of a com- 
munication signal and also of.a control slg- 
nal, and each receiving circuit having means 
to control the amplifica ation-of the communi- 
cation signal transmitted from that station 
by virtue of the control signal as received 
trom -the said other station. 

4. In a transmission level regulating sys- 
tem, the combination with a radio signaling 
station having transmitting and receiving 
cirenits, ofa second station “likewise having 
transmitting and receiving cir cuts, each 
tr ansmitting circuit of each station having 
means. to effect the transmission of a com- 
munication signal and also of a control sig- 
nal, and means at each station connecting the 
said receiving circuit and said transmitting 
circuit thereat adapted to rectify the control 
signal received thereat and to control the 
amplitude of the transmitted communica- 
tion signal from that station by and in ac- 
cordance with the amplitude of | the rectified 
control signal. 

5. The method of controlling the trans- 
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mission level in a two- -way high frequency 
signaling system which consists in transmit- 
ting a communication signal from one sta- 
tion to a second station of the said system 
and simultaneously transmitting a control 
signal from the said second station to the 
first station, varying the level.of the control 
signal in accordance with the level of the 
communication signal transmitted from the 
first station as received at the second sta- 
tion, and changing the level of the com- 
munication signal as transmitted from the 
first station in accordance with changes in 
level of the said control signal as received at 
the said first station. 

6. ‘The method of controlling the trans- 
mission level in a two-way high frequency 
signaling system which consists in transmit- 
ting a.communication wave from one station 
of a cystenr and simultancously transmitting 
a control wave from another station, both of 
said waves traversing substantially the same 
path so as to be influenced to substantially 
the same degree of factors affecting trans- 
mission, varying the level of the said control 
wave as transmitted from the said other sta- 
tion according to changes in the level of the 
communication wave as received at the said 
other station, and utilizing the control wave 
as this varied to govern the level of trans- 
mission of the said communication ‘wave 
from the first mentioned station. 

%. The method of controlling the trans- 
mission level in a two-way high frequency 
signaling system which consists in trans- 
mitting a communication wave from-one sta- 
tion of a system and simultaneously trans- 
initting a control wave from another station, 
both of said waves tr aversing substantially 
the same.path so as to be influenced to sub- 
stantially the same degree by factors affect- 
ing transmission, determining the level of 
the communication wave as received at the 
said other station, varying the level of the 
said wave as thus received and simultancous- 
ly varying ‘the level of the control wave be- 

-ing transmitted from the said other station, 
and changing at the first mentioned station 
the level ‘of the communication wave in ac- 
cordance with changes in the control wave as 
received at the first mentioned station. 

8. In a two-way signaling system, the 
combination with a plurality “of stations of 
a transinission medium between them, each 
station having a transmitting and receiving 
branch, means connected with the transmit. 
ting branch to produce a high frequency com- 
munication - Ww ave, means also connected 
therewith to produce a high frequency con- 
trel wave, the frequencies ‘of the said waves 
being different, means connected with the 
receiving br anch of each station to select. the 
control waves transmitted from another sta- 
tion, and means responsive to the-said select. 
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ed control wave to govern the level of the 
communication wave as transmitted. 

9. In a two-way signaling system, the 
combination with a plurality “of stations of 
a transmission medium between them, each 
station having a transmitting and receiving 
branch, means connected w ith the transmit. 
ting branch to produce a high frequency 
communication wave, means also connected 
therewith to produce a high frequency con- 
trol wave, the frequencies ‘of the said waves 
being different, means connected with the 
receLying branch of each station to vary the 
level of “the control wave being transmitted 
from -each station to another station to con- 
trol the level of the communication wave 
being transmitted from the said other sta- 
tion. 

10. In a two-way signaling system, the 
combination with a plur ality of stations of a 
éransmission medium between them, each 
station having a transmitting and receiving 
branch, means connected with the tr ansmit- 
ting branch to produce a high frequency 
communication wave, means also connected 
therewith to produce a high frequency con- 
trol wave, means connected with the receiv- 
ing branch of each station to vary not only 
the level of the communication wave received 
thereat, but also the level of the control wave 
being transmitted from the said receiving 
station to the station transmitting the said 
communication wave. 

11. In a two-way signaling system, the 
combination with a plurality ‘of stations of 
a transmission mecitm between them, each 
station ‘having a:transmitting and receiving 
branch, means connected with the transmit. 
ting branch to produce a high frequency 
communication wave, Ineans also connected 
therewith to produce a high frequency con- 
trol wave, the frequencies “of the said waves 
being different, means connected with the 
receiving branch of each station to sepa- 
rate, ‘by “filtering , the received control wave 
from ‘the received communication . wave, 
means to detect the communication signal, 
means to amplify the communication signal 
and means connected with the said amplity - 
ing means to vary, at will, the level of the 
communication Wave as received at each sta- 
tion and also to simultaneously vary, at will, 
the level of the control wave being tr: ans- 
mitted from the same station. 

12. In a two-way signaling system, the 
combination with a plurality ‘of stations of 
a transmission medium connecting them, 
each station having a transmitting branch 
comprising a source ‘of high frequency waves, 
a source of communication signals to modu- 
late the said waves, a source ‘of control sig- 
nals to modulate the said waves, means to 
reeulate the said modulated communication 
wayes, means to ragilate the modulated GETLa 
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trol waves, and a receiving branch compris- 
ing means to separate, by filtering, the com- 
munication waves and the control waves, 
means to detect the communication signal, 
means to amplify the communication signal, 
means to detect the control signal, means ef- 
fectiveiy connecting the latter detector with 
the means to regulate the communication 
waves in the transmitting branch of the same 

5 

station and means connected with the am- 
plifier of the communication signal to gov- 
ern the operation of the regulating means of 
the control waves connected with the trans- 
mitting branch of the same station. 

In testimony whereof, I have signed my 
name to this specification this 19th day of 
November, 1925. 

RALPH K. POTTER. 
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