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My invention relates, generally, to control sys 
tems and has reference in particular to remote 
control and signalling systems. 
Generally stated, it is an object of my inven 

tion to provide an improved control and signal 
ling System which is simple and inexpensive to 
manufacture and is easy to operate. - 
More specifically, it is an object of my inven 

tion to provide for effecting two-way supervision 
of a signalling channel for controlling remote 
apparatus over a telephone line independently 
of telephone communication and signalling op 
erations. 

It is an important object of my invention to 
provide for supervising a signalling channel by 
using different audio-frequency tones at each end 
of the channel for signalling and effecting indi 
cations at the other end of a line fault condition. 
Another object of my invention is to provide 

for using two different relatively low-frequency 
voltages on a repeated telephone circuit for con 
tinuously supervising the circuit from both ends. 
Another object of my invention is to provide 

for normally maintaining predetermined different 
audio-frequency tones on a telephone line from 
different points in order to maintain supervision 
of the line from both points, and for using con 
trol means responsive to Said tones for indicat 
ing a fault condition of the telephone line if the 
tones are removed or attenuated below a prede 
termined value for greater than a predetermined 
time. 
Yet another object of my invention is to pro 

vide for normally using 170 and 245 cycle tones 
at different points on a telephone line for super 
vising the operating condition of the telephone 
line and signalling the operator in the event of a 
line fault, as well as controlling remotely located 
apparatus. 

It is also an object of my invention to provide 
for obtaining two-way indications of a fault on 
a supervisory control channel in a telephone sys 
tem by normally maintaining different audio fre 
quencies on the telephone line and providing for 
a fault indication when either of the audio fre 
quencies is removed or appreciably attenuated 
for a predetermined interval of time. 
Other objects. Will in part be obvious and will 

in part be explained hereinafter. 
In practicing my invention, two-way Super 

vision of a supervisory control channel for a re 
mote transmitter is provided over a telephone 
line independently of the telephone equipment 
by using audio-frequency oscillators of different 
audio frequencies which are filtered from the 
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telephone circuit, at the control station and re 
mote-station, respectively. The audio tones are 
interrupted under the control of the supervisory 
control equipment to produce coded impulses for 
effecting operation of the transmitter from the 
control station. Control means at the control 
station responsive to the removal or attenuation 
of the tone frequency at the remote station indi 
cates a fault condition after a predetermined 
time interval greater than that occurring in in 
pulse signalling, and control means at the remote 
station responsive to removal or attenuation of 
the tone frequency at the control station for a 
predetermined time deenergizes the transmitter. 
Two-way supervision of the control channel is 
thus provided. - 
For a more complete understanding of the 

nature and scope of my invention, reference may 
be made to the following detailed description, 
which may be studied in connection with the ac 
companying drawing, in Which the single figure 
is a diagrammatic view of a signalling system 
embodying the invention in one of its forms. 

Referring to the single figure of the drawing, 
the reference numeral to may denote a signalling 
channel comprising a telephone line connecting 
telephone equipment at a dispatching office or 
control station. With telephone equipment at a 
substation or remote station adjacent apparatus 
to be controlled. For example microphones 
and 2 and telephone receivers 3 and 4 at the 
control and remote stations may be connected to 
the telephone line through hybrid coils 5 and 6 
having artificial lines 7 and 8, respectively, for 
balancing local speech out of the local receiver, 
and coupling transformers 9 and 20. The tele 
phone receivers 3 and 4 may be provided with 
amplifiers. 22 and 23 of any suitable type. 
In order to provide for supervising the signal 

ling channel between the remote and control sta 
tions, means may be provided at the control and 
remote stations for normally applying to the 
telephone line 0 potentials of different frequen 
cies for controlling fault indicating means at the 
other ends of the line. At the control station, an 
Oscillator 30 may be provided for applying to the 
line through the hybrid coil 5 a potential of a 
frequency in the lower portion of the audio range, 
for example, 245 cycles per second. At the re 
mote station, an oscillator 32 may be provided 
for normally applying to the telephone line fo 
through the hybrid coil 6 a potential of a dif 
ferent frequency in the audio range, for exam 
ple 170 cycles per second. For the purpose of 
preventing interference between the voice frequen 

  



cies in the telephone circuits and the line Super 
vision frequencies, high-pass filters 33 may be 
connected between the microphones and 4 
and their associated hybrid coils, and speech fil 
ters 34 may be connected between the telephone 
receivers and the hybrid coils for blocking from 
the voice frequencies all frequencies in the lower 
portion of the audio range which are not neces 
sary for intelligible transmission of speech. The 
filters may, for example, block all frequencies be 
low 300 cycles per second, 
In order to reduce the amount of equipment 

required, the oscillators 39 and 32 may be used 
in connection with supervisory control equipment 
designated generally by the numerals 36 at the 
control station and 38 at the remote station for 
Sending coded impulses for effecting operation 
of a transmitter or other apparatus at the remote. 
station through the medium of a control relay 40 
which may be used to turn a transmitter or the 
like, on or off in response to predetermined coded 
impulse signals from the control station. The 
oscillators may be controlled in any suitable man 
ner, such as by code key relays 42 and 43 of the 
Control station and remote station. Supervisory 
control equipment, respectively. 

In order to provide for receiving the coded in 
pulse signals, receiving, means, such as the am 
plifiers 45 and 46, may be utilized at the control 
and remote stations and connected to the tele 
phone line through the hybrid coils 5 and 
6, respectively. The amplifiers 45 and 4.6 may 

each be made selectively responsive only to the 
frequency of the voltage transmitted from the 
other station by means of suitable filters 8 and 
49 which, for example, pass only frequencies of 
170 and 245 cycles per second, respectively. With 
a view to operating the Supervisory control equip 
ment in response to coded impulse signals re 
ceived by the amplifiers, means, Such as the rec 
tifiers 59 and 5, may be provided for converting 
the alternating-current impulses into direct cur 
rent. 
Two-way Supervision of the telephone line 

may be provided by utilizing control means such 
as the time-delay relays 53 and 54 at the con 
trol and remote stations, which may be either 
controlled by the supervisory receiving equipment 
or may be operated directly from the amplifiers 
as shown. These relays may be normally ener 
gized in response to the voltages applied to the 
telephone line by the OScillators at the remote 
and control stations, respectively. The relays 53 
and 53 may be disposed to remain in the ener 
gized position during the relatively short periods 
of deenergization of the oscillators. Which occur 
in impulse signalling. 

If the telephone line is open circuited or short 
circuited, for an interval longer. than the periods 
of deenergization normally required for impulse 
signals, both of the time delay relays Will be 
deenergized, indicating the fault condition at 
both ends of the line. If the voltage from either 
oscillator is attenuated below a predetermined 
value at the Other station for greater than said 
periods, one or the other of the relays 53 and 54 
Will return to the deenergized position. At the 
control Station, an obvious circuit is provided for 
indicating means such as the alarm bell 56 to 
warn the Operator of a fault condition on the 
telephone line. At the remote station, a shunt 
ing circuit is provided across the control relay 

by contact members 54a, when the time-delay 
relay 54 returns to the deemergized position, since 
the control relay is locked in through contact 
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2,401,024 
members 4a, accordingly, indication of a fault 
condition on the telephone line may be provided, 
either by operating suitable indicating means from 
the control relay or by effecting disconnection 
of the apparatus being controlled from its SOUrce 
of power through separation of contact mem 
bers 40b. 
From the above description and the accom 

panying drawing, it will be apparent that I have 
provided in a simple and effective manner for 
obtaining positive supervision of a signal chan 
nel which may comprise a telephone line having 
transformers, repeaters, etc. connected therein. 
Two-way supervision is effectively provided with 
out interference with either the telephone equip 
ment or the supervisory control equipment, using 
the same channel. A signal system embodying 
my invention requires a minimum of equipment 
and is reliable in operation, regardless of at Which 
end of the line a fault may occur. 

Since certain changes may be made in the 
above-described construction, and different en 
bodiments of the invention may be made Without 
departing from the spirit or scope thereof, it is 
intended that all the matter contained in the 
above description and shown in the accompany 
ing drawing shall be considered as illustrative and 
not in a limiting sense. 

I claim as my invention: 
1. The combination with a signalling channel, 

of means for applying potential of one frequency 
to the channel at, one point, means for applying 
a potential of another frequency to the channel 
at another point, normally operable control means 
at the first point operable only in response to Said 
another frequency, additional normally operable 
control means at the other point operable only in 
response to Said one frequency, and means at each 
Of the stations responsive a predetermined time 
after deemergization of Said control means for in 
dicating a channel fault condition. 

2. The combination with a signalling channel 
in a telephone system, of filter means between 
telephone equipment and the channel for block 
ing audio frequencies in the lower range of voice 
frequencies, means for applying a potential of one 
frequency in the lower range to the signal chan 
nel at One point, means for applying a potential 
of another frequency in the lower range to the 
Channel at another point, means at said one point 
normally responsive to said potential of another 
frequency and operable upon predetermined re 
duction of Said potential at said one point for a 
predetermined time to indicate a fault condition 
On the channel, and means at the other point 
normally responsive to the potential of said one 
frequency Operable upon predetermined reduction 
of Said potential to effect indication of a fault 
condition on the channel. 

3. The combination with supervisory control 
equipment operating over a telephone line be 
tween two stations for controlling apparatus at 
One station from the other station, of high-pass 
filter means connected for blocking audio fre 
quencies below a predetermined level from tele 
phOne equipment, means at the one station for 
applying to the telephone line a potential of one 
frequency below the predetermined level, means 
at the other Station for applying to the line a 
potential of a different frequency below the pre 
determined level, means at the one station selec 
tively responsive to the potential of a different 
frequency for effecting deenergization of said ap 
paratus when said potential of a different fre 
quency falls below a predetermined value for a 
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predetermined time, and means at the other sta 
tion selectively responsive to the potential of Said 
one frequency and operable when said potential 
of one frequency falls below a predetermined 
value at said other station for a predetermined 
time to indicate a line fault condition. 

4. In a two-way Supervision system for a signal 
ling channel for controlling apparatus at a remote 
station from a control station over a telephone 
system between the stations, means connected be 
tween telephone equipment and the channel for 
blocking frequencies in the lower audio range, an 
oscillator at the control station for applying to 
the channel a Supervision potential of one fre 
quency in the lower audio range, an oscillator at 
the remote station for applying to the channel a 
supervision potential of another frequency in the 
lower audio range, a receiver at the control sta 
tion responsive only to the potential from the re 
note station, time delay means at the control sta 
tion normally energized under the control of the 
receiver for sounding an alarm to indicate a fault 
condition on the channel when the potential from 
the remote station is reduced below a predeter 
mined Operating value at Said control station, 
time-delay means at Said remote station for ef 
fecting deenergization of the apparatus at the re 
note station upon the occurrence of a channel 
fault condition, and means at the remote station 
including a receiver responsive only to the poten 
tial of said another frequency for energizing the 
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time-delay means at the remote station. So long as 
the potential of said another frequency remains 
above a predetermined value at the control 
station. 

5. The combination. With a Supervisory control 
channel for controlling apparatuS at a remote 
station from a control station. Over a signalling 
channel connected to telephone equipment at both 
stations through a hybrid coil, of high-pass filters 
connected between the telephone equipment and 
the hybrid coil for blocking audio frequencies be 
low 300 cycles, an Oscillator at the control station 
for applying to the channel through the hybrid 
coil a potential of a frequency below 300 cycles, 
means at the remote station including an ampli 
fier responsive only to said frequency and time 
delay means for effecting deenergization of the 
apparatus when the said potential remains below 
a predetermined value at the remote station for 
a predetermined time, an OScillator at the remote 
station connected to the channel through the hy 
brid coil at that station for applying to the chan 
nel a potential of a different frequency below 300 
Cycles, and means at the control station includ 
ing an amplifier responsive only to the frequency 
of the potential from the remote station and time 
delay means for operating an alarm when the po 
tential of Said different frequency remains below 
a predetermined value for a predetermined time 
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