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My invention relates to signalling sys-
tems, and, more particularly, to that class
of signalling systems known as supervisory-
control systems in which remotely disposed
circuit breakers or other power-apparatus
units are selectively controlled and super-
vised from a central dispatching point.

The growth of power transmission sys-
tems employing large numbers of compara-
tively small-capacity substations located in
proximity to each other has made the at-
tendance of operators at each station costly
and, therefore, impracticable. -

In order to overcome this difficulty, super-
visory control systems have been developed

by which power-apparatus units loeated at
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a substation may be selectively controlled
and supervised over signalling lines from a
dispatching office.. This manual, selective,
remote control and supervision has been
found to be an effective substitute for the
individual operators at each substation.
In order, however, to selectively control
and supervise remotely disposed apparatus
units from a dispatching point, it was found
necessary to develop signalling systems hav-
ing characteristics particularly adapted to
supervisory control. Thus, for example, in-
fallible accuracy of operation in selecting
a unit for operation is necessary as distin-
guished from the permissible errors in other
forms of signalling systems. Furthermore,
while the control and supervisory operations
must be accurate, comparatively few opera-
tions are normally made during any con-
siderable period of time and the apparatus
must, therefore, be maintained normally in
a non-operating condition and arranged to
be started into operation either upon a man-
ual operation at the dispatching office or
upon an automatic operation from the sub-
station. ’
The need for a high degree of accuracy
in the control and supervision of cireuit
breakers has resulted in the development of
very complicated systems which are exceed-
ingly costly. Added to this, there is the ad-
ditional excessive cost of the signalling lines
which cennect the dispatching office and the
substation. This is a particularly heavy

burden where, in order to maintain depend-
able electric service, duplicate circuifs are
extended to a large number of distributing

points scattered throughout the area to be -

served. Inasmuch as the control and super-

~visory operations which are performed are

comparatively few in number during any
reasonable period of time, the signalling lines
connecting the stations are normally idle.

It is evident, therefore, that these normally
idle signalling lines add considerably to the

cost of the system and that this cost is un-.

justified in view of the long idle periods’of
the signalling line. o

The substation and dispatcher’s office, how-
ever, are usually provided with standard
telephone equipment for telephone inter-
communication. These signalling lines pro-
vide an excellent medium for transmitting
the necessary control and supervisory oper-
ations except for the fact that the telephone
companies have consistently objected and re-
fused to permit the use of their signalling
lines for other purposes than speech trans-
mission because of the fact that such other
use, such as the possible transmission of a
telegraphic code, interferes with the normal
use of the system, the telephone lines being

.normally designed for characteristics of

voice frequencies and not for telegraph serv-
ice. The objections raised by the telephone
companies is due to the characteristics of
some forms of signalling which differ from
those of telephone communication and there
would, therefore, be no objection to the use
of the telephone lines for supervisory con-
trol if this could be accomplished by cur-
rents of characteristics similar to the voice
current. I have discovered that currents of
voice frequencies transmitted over the tele-
phone lines can be employed for controlling
and supervising circuit breakers. '

An object of my invention, therefore, is
to provide means for employing telephone
lines for the transmission of control and
supervisory signals in a supervisory con-
trol system in such manner as to overcome
the objections raised by the telephone com-
panies. '

Another object of my invention is to pro-
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characteristics suitable for telephone’ trans-
mission, for controlling and supervising re-
motely disposed apparatus units from a cen-
tral dispatching point. o
Another object of my invention is to pro-
vide means for operating a telephone re-
ceiver located at a remote substation from
a dispatching point. ) o
Stirl)l anot}%er object of my invention is to
rovide means for supervising and control-

ing remotely disposed circuit breakers by.

the use of standard telephone equipment.

Another object of my invention is to pro-
vide means for selectively controlling re-
motely disposed devices from a central sta-
tion. o )

Other objects of my invention are such as
may be attained by the utilization of the
various combinations and subcombinations
of the principles hereinafter set forth and as
defined by the terms of the appended claims.

As shown in the drawings, Fig. 1 is a dia-

ram of the circuits and apparatus em-
ployed at the dispatching point and the re-
ceiving apparatus at the substation with the
standard telephone line connection.

Fig. 2 is a diagram of the circuit and ap-
paratus employed at the substation.
Referring now more particularly to the
Fig. 1, a key 100 is shown comprising spring
contactors 102, 103, 104 and 105, the key
being normally in the position shown with
the contacts 102 to 104 open and contact
105 closed. The contactor 102 is connected
by conductor 106 to the terminal point 107
on the secondary 116 of the transformer
109. The spring 102, when with engage-
ment in contact 110, by-passes a circuit
through a dial 112 of the standard tele-
phone type, from contact 113 over the .con-
ductor 114 and conductor 106 to contact 107.
This operation will be described in more de-
tail in the specific operation hereinafter.
The spring 103 is connected over the con-
ductor 115 to-the primary winding 108 of
transformer 109. When the spring 103 en-
gages its contact, a circuit 1s also completed
over the conductor 117 to the winding 118
of an oscillator 119’. The oscillator 119
comprises -a tuning fork which vibrates
when the winding 118 is energized, the cir-
cuit through the relay being opened and
closed by operation of the microphone but-
ton as the tuning fork vibrates. The oscil-
Jators 1207, 124’ and 119" are each tuned to
vibrate at a particular frequency to generate
alternating currents. These frequencies are
employed respectively for selecting and op-
erating the selected apparatus units at the
remote station and restoring the selecting
apparatus to its normal condition.

The spring 104 is connected by conductor
119 through the winding 120-of the oscilla-
tor 120’ and over conductor 115 to the pri-
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mary winding 108 of the audio frequency
transformer 109. When the circuit is com-
pleted for the winding of the oscillator 1207,
a current impulse is transmitted over the
telephone system in a manner to be de-
scribed in. detail hereinafter for selecting
one of the remotely disposed apparatus
units for operation.

The spring 105 is connected by conductor
121 to a control key 122, and over conduc-
tor 123 to the winding of the oscillator 124”.
When the circuit for this oscillator is com-
pleted through the contacts and spring 105
and the contacts and the control key, as will
be described in detail hereinafter, a current
of a predetermined frequency is transmit-
ted over the telephone line for operating the
selected apparatus unit to the position de-
sired. The dial 112 controls the circuit
from the secondary winding 108 of -the
transformer 109 to the howler 125 which is
of the standard well known type and, as il-
lustrated in the drawings, is placed adja-
cent the mouthpiece 126 of a standard tele-
phone set 127. The telephone set 127 com-
prises a transmitter 126 and the receiver
129, connected in the usual manner through
the alarm bell box 130 over the telephone -
line 131, 132 to the central exchange 133.

The central exchange, diagrammatically
illustrated at 133, is of well known construc-
tion and is the terminus of a number of sub-
scribers’ lines, adapted to be interconnected
to afford communication bewteen calling and -
called subscribers.

A circuit 134, 135 of the usual type em-
ployed for telephone subseribers extends to
the remote substation at which the power
apparatus units to be controlled and super-
vised are located. The conductors 134 and
185 are connected to the bell-box 136 in the
usual manner and to the telephone equip-
ment 137 comprising the receiver 138 and
the transmitter 139. The bell box 136 com-
prising the telephone relays 140 and arma-
ture 141 responds to a connection thereto
from the central exchange in a’manner well
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known in the telephone art and the arma- .

ture 141, upon operation, intermittently
closes a circuit over conductor 142 to the
slow release relay 143. Relay 143 is nor-
mally in a non-operating " condition and
maintains the original energizing circuit for
slow release relay 144 which is completed
over the back contact of armature 145 of the
relay 143. The energizing circuit for the
relay 144 is controlled not only by the arma-
ture 145 but also by armature 281 over. the

.conductor 146 for restoring the apparatus

to normal in a manner to be described in
detail hereinafter.

Relay 144, by its armature 145’, controls
energizing circuit for starting the appara-
tus normally in a non-operating condition
into operation in a manner to be described
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in detail hereinafter. The armature 145
is connected by means of conductor 146" to
a relay 147 which is normally deenergized
but energizes following the deenergization
of relay 144 when the substation has been
connected by a completed- circuit through
the central exchange in ‘a manner to be de-
scribed in detail hereinafter.

Upon energization of relay 147, a circuit
is completed for the operating magnet 148
which functions to shift the telephone re-
ceiver 138 from its resting position to the
talking position with the same effect as
when similar receiver in-an ordinary tele-
phone set is lifted manually by a subscriber.

Energization of the relay 147 also closes a’

plurality of circuits for electron discharge
devices as will be described in detail here-
inafter. Upon the lifting of the telephone
receiver, the telephone circuit is thereupon
completed from the dispatching office to the
central station in the usual manner to per-
mit the selective control in a manner to be
described in detail hereinafter. The tele-
phone receiver 138 operates a carbon micro-
phone 149 in a known manner for varying
the current flow in the conductor 150 in ac-
cordance with the sounds impinging
thereon.

The conductor 150 is connected in series
with the primary winding 152 of .trans-
former 151 and by a conductor 154 to the
battery 155 and through the battery to con-
ductor 156. ‘

The secondary winding 153 of trans-
former 151 is connected across the input
circuit of the vacuum tube 157. The device
157 comprises the three standard elements
of a vacuum tube and is connected in the
usual manner for amplifying audio-fre-
quency signals. The output of plate cir-
cuits of this device, by means of conductor
158, is passed through the primary wind-
ing 159 of the second audio-frequency trans-
former 164, over conductor 160, battery 161,
conductor 162 to the filament of the device
157.  The secondary winding 163 of the
transformer 164 is connected to the input
of a second electron discharge device 165
which is similar to the device 157. The
system including the two vacuum tubes and
the audio-frequency transformer is stand-
ard amplifying equipment and does not
form part of this invention.

Connected to the output circuit of the
device 165 is the primary winding 166 of
the audio transformer 16% The secondary
winding of this transformer comprises three
portions, 168, 169 and 170, which are con-
nected in tuned circuits including condens-
ers 171, 173 and 175, reactances 172, 174
and 176" which are resonant, respectively,
to the same frequencies as the oscillators
120°, 124’ and 119’ at the dispatcher’s office.

The grid of a three-element vacuum tube

amplifier 176 is connected by means of con-
ductor 177 to the oscillating circuit includ-

ing the reactance 172. The output circult

of the vacuum tube 176 is connected over
conductor 178 to the primary winding 179
of the audio-frequency transformer 180 and,
over conductor 181, to the battery 161 which
is connected to the filament of the amplifier.
The grids of additional amplifying devices
182 and 187 are similarly connected to the
resonant circuits including the reactances

174 and 176 and the output circuits of said

devices include the secondary windings 185
and 189 of transformers 186 and 190.

The secondary windings of the transform-
ers 180, 186 and 190 are connected through
a second set of amplifying devices 191, 194
and 197, similar to that described above.
The grids of the amplifying tubes 176, 182
and 187 have ‘a negative bias to that im-
pressed thereon from battery C, so that no

current flows in the plate circuits thereof:

under normal conditions. When signals are
received, however, the potential of the grids
is made positive and current passes through

3.

.

the plate circuits of the amplifying tubes to

operate the relays 192, 195 and 198.

Referring now more particularly to Fig.
2, a plurality of electromagnetically oper-
ated disconnect switches or circuit breakers
200, 201, and 203 are illustrated, although
it will be understood that any number of
such units can be connected in the system.
A plurality of selector switches 204 to 207
each comprising a set of contacts and a wip-
er moving over the contacts which wipers
are operated in a step by step manner by
a stepping magnet 208. As these wipers
move over the contacts, they control the
transmission, from the substation to the of-
fice, of signals indicative of the station se-
lected and of the condition of the selected
unit, in a manner to be described in detail
hereinafter. : ' :

The stepping magnet 208 is connected
over the conductor 209 to the armature 233
by which it is controlled in a manner to
be described in detail hereinafter for step-
ping the wipers of switches 204 to 207. A
slow-to-cperate relay 210 is arranged elec-
trically to energize and deenergize as the

110

115

stepping magnet 208 energizes and deener- -

gizes. By the interaction of these relays,
the stepping magnet is intermittently ener-
gized and deenergized following a station
selection to transmit the supervisory signal.
Relay 211 is electrically interposed between
relay 210 and stepping magnet 208 for con-
trolling the interaction. o

The energizing circuit for the relay 212

is controlled over the contacts of the switch”

205 and the selected apparatus unit for con-
trolling the code to be transmitted in a man-
ner to be described hereinafter. The relay
213 is normally maintained energized and

125

130



10

15

20

o
w

30

35

40

60

60

4
cooperates with the relay 212 to control the
codes transmitted over the switch wipers
204 to 207 so that either the selected station
code or the selected unit code is transmitted.
The buzzer 214 operates through a bell
transformer 215 comprising primary wind-
ings 216 and secondary winding 217 for
generating the frequency to be transmitted
which in turn is broken up in accordance
with the code set up for the station and the
selected unit.

A -second set of switches 218 to 221 are
selectively operated in accordance with
code combinations of impulses from the of-
fice for selecting the apparatus units to be
operated in a manner which will be de-
scribed in detail hereinafter. The wipers
of switches 218 to 221 are stepped from
contact to-contact by means of the stepping
magnet 222, controlled by the armature 192
of relay 191" in a manner to be described
in detail hereinafter. ‘ ,

Relays 223 and 224 are common to all of
the apparatus units and as the wiper of
switch 218 is stepped from contact to con-
tact, one or the other of these relays is ener-
gized in accordance with the condition of
the unit connected to the particular contact

-with which the wiper is at that time in en-

gagement. Switch relays 225 and 226 are
common to all of the power apparatus units
and are operated by the final control im-
pulse received from the dispatching point
to complete the operating circuit to the se-
lected unit over circuits including the con-
tacts of relays 223 or 224 in accordance with
which of these relays is energized. :
Relay 227 controls the operating circuit
to the stepping magnet 222, normally main-
taining the circuit through the stepping
magnet open at its armature. Following
the selection of the station, a vibrating cir-
cuit for the stepping magnet 222 is com-
pleted over the armature of relay 227 in a
manner to be described in detail hereinafter
for restoring the selectors to normal. The
relays 228 to 230 are energized in a man-
ner to be described in detail hereinafter, fol-
lowing the selection of a station, and func-
tion to restore the apparatus to normal after
an interval of time. . By this arrangement,
should the operator at the central station by
mistake make a connection to the substation
from some calling subscriber other than

5 the dispatcher, the apparatus will restore it-

self automatically to normal after an inter-
val of time. :

Having now described the apparatus em-
ployed in the operation of my system, the de-
tails of operation which takes place when a
unit is selected for control will now be %iven
in order to explain the invention more fully.

It will be assumed, for purposes of illus-
tration, that the operator at the control sta-
tion desires to close the circuit breaker 203

1,785,471

which is shown in its tripped position. In
order to perform this operation, it is first
necessary for the dispatcher to complete a
connection through the exchange to the sub-
station. This he will perform in the usual
manner by calling central over his telephone
line and giving her the number of his sub-
station. Central will complete the connec-
tion in the usual manner.

Upon the completion of the connection,
at the operation of bell 140 in the manner
which is well'known in the art, the arma-
ture 141 will engage its contact and a cir-’
cuit will be completed from the positive
side of battery over armature 141 and its
front contact, conductor 142 to the winding
of the slow-to-operate relay 143, and to the
negative side of battery.

It will be noted at this point that when
the relay 143 is deenergized and the appa-
ratus is in its normal, non-operating condi-
tion, a circuit is completed for the relay 144
from the positive side of battery over arma-
ture 145 and its back contact and through

‘the winding of the slow-release relay 144 to

the negative side of battery. The energiza-
tion of the relay 144 maintains its armatures
14 and 145" out of engagement with their
back contacts and its armature 15 in en-
gagement with its front contact. As a re-
sult, a circuit is prepared for the stepping
magnet 222 over the armature 15 and con-
ductor 231, but this circuit is maintained
open at armature 232 by reason of the ener-
gization of relay 227.

It will also be noted that an energizing
circuit is normally completed for both the
relays 213 and 227, over the conductor 233,
the first contact of switch 218 and its wiper,
to the negative side of battery.

Upon energization of relay 143 in the
manner described above, the relay 144 is de-
energized, its circuit being opened when the
armature 145 leaves its back contact. After
an interval of time, the armature 14 of relay
144 engages its back contact and a locking
circuit is completed for the relay 143 from
the positive side of the battery over the back
contact and armature 14, the front contact
and armature 15’, and through the winding
of the relay 143 to negative side of battery.
Relay 143 is thercafter maintained ener-
gized over this locking circuit until the re-
storing impulse is received in a manner to
be described in detail hereinafter.

Further results of the deenergization of re-
lny 144 are to open the prepared energizing
circuit for the stepping magnet 222 at arma-
ture 15 which now disengages its front con-
tact and to complete an energizing circuit
for the relay 147 from positive side of bat-
tery, over armatuve 145" and its back, con-
tact and through the winding of the relay
147 and to the negative side of battery.

A telephone circuit is simultaneously com-
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pleted from the positive side of battery over
armature 145’ and its back contact, over the
conductor 232" through the winding of the
buzzer 214 and over its armature to the
negative side of battery. This circuit, how-
ever, will be described 1n more detail herein-
after. -

~ As a result of the energization of relay
147, an obvious energizing circuit iz com-

" pleted for the operating magnet 148 of the

telephone receiver, the circuit including the
armature 16 and its front contact.
Telephone transmitter 149 is connected to
operate in response to the operations of the
telephone receiver 138 and wvaries the flow

of current.in the conductor 150 in accord-.

ance with the currents received over the tele-
phone line for operating the receiver 138,

A circuit in multiple with the energizing
circuit for relay 147 is simultaneously com-
pleted for the stepping magnet 208 from

* the negative side of battery to the winding

30

40

of the stepping magnet 208 over the conduc-
tor 209, armature 233 and its back contact,
conductor 232" and the back contact, arma-
ture 145’ to the positive side of the battery.
As a result of the energization of the step-
ping magnet 208 the wipers of the switches
204 to 207 are conditioned to be stepped to
their succeeding position and a circuit is si-
multaneously completed for the relay 211
over the front contact of the armature of the
stepping magnet 208, the circuit being com-
pleted from the negative side of battery
through the winding of the relay 211 over
conductor 234 through the front contact of
armature 235 and thence over the conductor
232’ to the back contact and armature 145
and the positive side of battery.

As a result of the energization of relay
211, an obvious energizing circuit is com-

pleted for relay 210. The energization of

- relay 211 opens the original energizing cir-

60

cait for the stepping magnet 208 at arma-
ture 233 and the stepping magnet is de-
energized. The wipers are thereupon
stepped to their second contacts. Upon de-
energization of the stepping magnet 208, the
energizing circuit for the slow-to-release re-
lay 210 is opened following deenergization
of relay 211 and after an interval of time,
this relay deenergizes and permits its arma-
ture to drop to its back contact. When the
armature 233 engages its back contact, the
original energizing circuit for the stepping
magnet 208 1s again completed and again
the wipers are prepared to be stepped from
their second to their third contact. '

In this manner, by the alternate opera-
tion of the stepping magnet 208 and the
slow to operate relay 210, the switch wipers
are stepped from contact to contact.

After the wiper of switch 204 has moved

into engagement with its second contact, it .
5 will be noted that a multiple circuit is pre-

5

pared for the stepping magnet 208 over the
contact of the switch 204 and its wiper to
ground in multiple with the circuit over
armature 145’, so that the magnet will peri-
odically energize irrespective of the condi-
tion of the relay 144, after the switch wiper
has moved into engagement with its second
contact.

In the manner described above, the wipers
are now stepped from contact to contact.
It will be recalled that, upon the. deenergi-
zation of velay 144 and the closing of arma.
ture 145’ and its back contact, the circuit
for the buzzer 214 was completed. As the
buzzer vibrates, current impulses traverse
the primary winding 216 of the bell trans-
former 215 at a frequency determined by
the adjustment of the buzzer, the circuit
being completed from the negative side of
battery, through the back contact and arma-
ture 237 and then in a multiple circuit to
the winding of the buzzer 214 and the pri-
mary winding 216 and then to the conductor

239 to the back contact and armature 145"

and positive side of battery. ‘
. As the current through the primary wind-
ing 216 is thus periodically interrupted by

the buzzer operation, an alternating current.

is generated in the secondary winding 217
of the bell transformer and a circuit is com-
pleted from the howler 199 over the con-
ductor 241 through the winding 217 of the
bell transformer 215, armature 242 and its
front contact over the wiper of switch 207
in engagement with its third contact con-
ductor 243 and back of the howler 199. This
circuit, it will be noted, is_completed, when
the wiper of switch 207 engages the third,
fifth, seventh, ninth and tenth contacts, so
that five signals of the frequency generated
by the buzzer 214 are transmitted through
the howler 199 over the telephone trans-
mitter 139 and over the telephone line in
the well known manner to operate the re-
ceiver 129 at the dispatcher’s office. The
equivalent switch 207 at any other substation

“will, of course, be connected to transmit a

different code of signals.

The buzzer 214 is designed and adjusted
to vibrate at a frequency which is within
the telephone range and the. currents trans-
mitted over the telephone line thereby, for
indicating the station selected, will have the
same characteristics as those involved in
speech transmission over the telephone line.
No objection is made by the telephone com-
panies to the use of the telephone for the
transmission of these station-sclecting sig-
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nals. At the dispatching office, the operator -

having lifted his receiver from the hook,

123

listens to the code received and is able to

identify by this code to which of the sta-
tions he is connected.

As soon as the code has been received and
the dispatcher is aware that the correct sta-
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tion selection has been made, the dispatcher
will operate his key so as to close the contact
of spring 104 and, as a result, a circuit will
be completed for the magnet 120 from the
negative side of battery through the contact
on the oscillator 120/, through the winding
120 thereof, the spring 104 and its contact
and through the primary winding 108 of the
audio-frequency transformer 109 to the posi-
tive side of battery.

The oscillator 120" now vibrates in a well-
known manuner and makes and breaks its
circuit at a predetermined frequency. As
the current through the primary winding
116 is interrupted periodically, an alternat-
ing current is generated in the secondary
winding 116 of the audio-frequency trans-
former 109 and a circuit is completed for
howler 125 from the secondary winding 116
of the audio-frequency transformer by the
conductor 20 to the howler 125, conductor
21, contact 22 of the telephone dial 112 and
then back to the other side of the winding
116 of the audio-frequency transformer 109.
The dispatcher will now operate his dial to
make and break the circuit five times in the
manner which is well-known in the tele-
phone art. When current traverses the
howler, a signal is produced which operates
through .the telephone transmitter 126 in
a manner which is usual in connection with
ordinary conversation and, as this current
is periodically interrupted, a series of cur-
rents of frequencies in the range of voice
currents will be transmitted over the tele-
phone lines 131 and 132.

At the substation, the telephone receiver
138 responds to these received currents and
operates the transmitter 149 which, in turn,
varies the flow of current through the con-
ductor 150 in accordance with the received
signals. A closed circuit now exists, in-
cluding the transmitter 149, the primary
winding 152 of the audio-frequency trans-
former 151, conductor 154, the battery 155,
conductor 156, the front contact and arma-
ture 30 of the relay 147 which is energized
in the manner described above, and conduc-
tor 81 These signals are repeated through
the audio-frequency transformer 151 and
then through the amplifying tube 157, the
audio-frequency transformer 164 and ampli-
fying tube 165 to the winding 166 of the
transformer 167. Since these signals are
generated by the oscillator 120" at the dis-
patcher’s office, which is tuned to the same
frequency as the circuit including the sec-
ondary winding 168, and condenser 171, this
circuit, therefore, will be set into oscillation
by the current flowing through the winding
166. The oscillating circuit is connected
across the grid and filament of the tube 176,
and the output thereof will be amplified by
the amplifier 176 and supplied to the pri-

, mary winding 179 of the audio-frequency
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transformer 180. The output of transform-
er 180 is again amplified and then recti-
fied by the tube 191, the negative bias on
the grid thereof being changed to a posi-
tive potential. The rectified current then
operates the relay 191’

Upon the first operation of the relay 1917,
a circuit is completed for the stepping mag-
net 222 of the switches 218 to 221, the cir-
cuit being completed from the negative side
of battery over the front contact and arma-
ture 192, conductor 250 and through the
winding of the stepping magnet 222 to the
positive side of battery. As a result of the
energization of the stepping magnet 222, the
wipers of switches 218 to 221 are conditioned
to be stepped from their first to their sec-
ond contacts. When the dial 112 opens the
circuit for the first time, the relay 191 is
deenergized and opens the energizing cir-
cuit for the stepping magnet 222. The
wipers are stepped from their first to their
second contacts. ,

As a result of the wiper of switch 218
stepping from its first to its second contact,
the energizing circuit traced above for re-
Iays 227 and 213 is opened and these relays
are deenergized. As a result of the “deener-
gization of relay 227, an energizing circuit
for the stepping magnet is prepared over
the armature 232 although this cireuit is not
completed at this time for the reason that
relay 144 is now deenergized.

As a result of the deenergization of relay
213, the energizing circuit through the
switch wiper 207 for transmitting code sig-
nals indicative of the station selected 1s
opened at armature 242 and a circuit is pre-
pared at its back contact for the wiper of
switch 206, for transmitting supervisory sig-
nals indicative of the unit selected in a man-
ner to be described in detail hereinafter.

Since the dispatcher operated the dial 112
to transmit five successive impulses. in the
manner described above, the relay 191" will
energize and deenergize successively five dif-
ferent times. As the.relay 191’ energizes
and decnergizes, the stepping magnet 222
energizes and deenergizes to in turn step
the wipers of the switches 218 to 221 from
contact to contact.

When the switch wipers have reached
their fifth contact, an energizing circuit is
completed for the relay 224 since the dis-
connect switech 203 is in its tripped posi-
tion, this circuit being completed from the
positive side of battery, through the wind-
mg of relay 224 over the conductor 251
through the pallet contact of the disconnect
switch 203, conductor 252’, over the fifth
contact of switch 218 to negative battery.

As a result of the energization of the re-
lay 224, a circuit is prepared for the relay
226 over armature 252, but this circuit 1s
not completed at this time, because of the
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fact that the armature 41 of the relay 195
A circuit is
also completed over the armature 253 for the
supervisory signal to be transmitted indica-
tive of the condition of the selected unit.
This circuit extends from the howler 199
over the conductor 241 through the sec-
ondary winding 217 of the bell transformer
215, armature 242 and its back contact, arm-
ature 255 and its back contact, over the wip-
er and contact of switch 206, over conductor
206’, armature 210’ and its back contact,
and by conductor 243 to the howler.

As the stepping magnet 208 and slow re-
lease relay 210 energize and deenergize in
the manner described in the above, this cir-
cuit is opened and closed by the stepping of
the wiper 206. It will be noted that, when
the wiper of switch 205 moves to ils sev-
enth contact, a circuit is completed for the
relay 212 from the negative side of battery

over the winding of the relay 212, through

the wiper and seventh contact of switch 205,
conductor 260, through the fifth contact of
switch 219 and its wiper to positive side of
battery. The relay 212 energizes, locks in
at armature 212°, and, at armature 255,
prevents the transmission of further su-
pervisory signals. The number of signals
transmitted up to this time will indicate the
unit selected for operation.

When the wiper of switch 205 engages its
fifteenth contact, the relay 212 is short-cir-
cuited and deenergizes preparatory of the
transmission of a supervisory signal indica-
tive of the condition of the unit. This sig-
nal is transmitted when the wiper of switch
206 engages its 16th or 18th contacts over
armatures 269 or 253 and conductor 257 to
conductor 243, according as the circuit break-
er 203 is closed or tripped. If the circuit
is completed over the 18th contact and arm-

ature 253, a long code sound will be trans-
‘mitted from the buzzer 214 as wiper 206

engages its 18th-to 23rd contacts. A long
sound of this character indicates that the
circuit is in its tripped position whereas a

short sound, transmitted as the wiper 206
engages its 16th and 17th contacts, indicates

that the circuit breaker is in the closed po-
sition. The dispatcher listens to the sound
transmitted recerved and is apprised thereby
of the condition of the circuit breaker.

The dispatcher will then operate his con-
trol key to close its lower contact 105 for
completing a circuit for the second oscillat-
or 124’, from the negative side of battery

“to the contact and magnet of the oscillator,

the contact 105, conductor 121, and over the
lower contact of the control key 122 through
the primary winding 108 of the audio-fre-
quency transformer 109 to the positive side
of battery. An alternating current will be
generated by oscillator 124" and transmitted
to the howler 125 and, over the telephone

7

line, to the receiver 138 in the manner de-
scribed in connection with the transmission
of the other signal. A similar current
traverses the transmitter 149 and the trans-
former 151 and, when received at the trans-
former winding 166, is repeated through
the secondary 169 to the second tuned cir-
cuit including the condenser 173, this cir-
cuit being tuned to the particular frequency
generated by the oscillator 124’. The cur-
rents received is amplified in the manner ex-
plained above and the output of the ampli-
fier operates the relay 195.

Upon the operation of relay 195, a cir-
cuit 1s completed for the relay 226 from the
positive side of battery over the front con-
tact and armature 41, conductor 265,
through armature 252 and its front contact,
the winding of the relay 226, conductor
266, to armature 42 and its front contact
and megative side of battery.

. As a result of the energization of relay

226, the circuit for tripping the circuit

breaker is opened at armature 267 and an
operating circuit for closing the circuit
breaker 1s closed at armature 268 from posi-
tive side of battery over the front contact
and armature 268, conductor 269, armature
270 and its back contact, conductor 271
through the wiper and fifth contact of
switch 220 to the closing coil (not shown)
of the circuit breaker 203. -

Asg a result of the completion of this cir-
cuit, the circuit breaker 203 is operated

‘from its tripped to its closed position and,

simultaneously, its pallet switch moves from
engagement with its lower contact, to en-
gagement with its upper contact. As a re-
sult of the operation of the pallet switch
203’, the energizing circuit for the relay 224
is opened at the contact of the pallet switch
and a similar energizing circuit is completed
for the relay 223, from the positive side of
battery to the winding of the relay.223,
the upper contact of the pallet switch 203/,
the fifth contact of the switch 218 and its
wiper to the negative side of battery. Asa
result of the energization of relay 228, a
circuit is prepared at the armature 283 for
energizing the relay 225 to trip the circuit
breaker and a circuit is prepared at arma-
ture 284 for the supervisory signal.

As the wiper of switch 206 now passes'

over its contacts, the energizing circuit for
the howler 199 formerly traced through con-
ductors 257 and 243 and armature 253 is
opened and a circuit is now completed over
the armature 284. This circuit extends from
the howler 199 by conductor 241 to the sec-
ondary winding 217 of the bell transformer
215, armature 242 and its back contact,
armature 255 and its back contact, the wiper
of switch 206, its 16th and 17th contacts,
the front contact and armature 284, and
thence over conductors 257 and 243 to the
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other side of the howler. When the dis-
patcher receives a short signal of this char-

acter, he is apprised that the circuit breaker

has been moved to the closed position in ac-
cordance with his operation. ‘
After completion of the operation, the dis-
patcher will close the operate key 100 to
cause spring 103 to close its contact and a
circuit will be completed for the oscillator
119’ from the negative side of battery
through its contact and winding 118 to con-
tact spring 103 and the primary winding 108
of the audio-frequency transformer 109, to

the positive side of battery. The oscillator -

118 will generate a frequency which it indi-
vidual to this oscillator and which also is
within the telephone range and, as a result,
the howler will produce a tone corresponding

to the frequency of the oscillator in the man-

ner which has been described in detail above,
and the current impulses generated in the
transmitter 126 will transmit the tone pro-
duced by the howler 125 to the receiver L38.

'This tone will be reproduced in the trans-
mitter 149 for transmitting a current of a
frequency equivalent to that generated by
the oscillator 119" to the transformer 166.
This current will then be amplified in the
tubes 187 and 197 since the circuit includ-
ing the secondary winding 170 and the con-

denser 175 is tuned to the frequency of the .

oscillator 119’, and relay 198 will be ener-
gized.
As a result of the operation of relay 198,

5 a circuit is completed for the relay 144 from

the positive side of battery over the front
contact and armature 43, and through the
winding of the relay 144 to the negative side
of battery. As a result of the energization
of relay 144, the locking circuit for the re-
lay 143 including the armatures 15 and 14
is opened at the armature 14. The energiz-
ing circuit for the stepping magnet 208 and

-the relay 147 is opened at armature 145,

If the wiper of switch 204 is not in en-
gagement with its first contact at the timne
that the energizing circuit for the stepping
magnet 208 is opened by the energization of

relay 144 as described above, a circuit is

completed for the stepping magnet 208
which is independent of the relay 144. This
circuit extends from the positive side of bat-
tery to any one of the second to the 25th
contacts of wiper 204, the wiper of the switch
and the back contact of the stepping mag-

net 208, the back contact and armature 233,

the winding of the stepping magnet 208, to

the negative side of battery. No energizing

circuit can be completed for the relay 210
at this time inasmuch as the relay 144 has
been energized. The stepping magnet, how-
aver, opens its own circuit at armature 235,
ind the wipers of the switches 204 to 207
are stepped from contact to contact until
they engage their first contact at which point
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the energizing circuit for relay 208 is no

longer completed. In this manner, the wip-

ers of the switch 204 to 207 are restored to

normal. .

Upon the deenergization of the relay 147
the energizing circuit for the operating
magnet 148 of the telephone receiver 138
is opened and‘this relay deenergizes to per-

mit the receiver 1388 to drop to the position:

shown, to disconnect the telephones in the
usual manner as in the case where the sub-
seriber hangs ‘up the receiver on the hook.

5

Further results of the deenergization of re- -

Jay 147 are to open the energizing circuit

for the filament of all the tubes at the arma-
ture 30 and to open the. circuit. for the tele-

80

phone transmitter 149 at the same time. A
further result of the energization of the re-

lay 144 is to complete a vibrating circuit for
the stepping magnet 222 from the positive

85

side of battery through the winding of the .

stepping magnet 222 and through its own
contact, the back contact and armature 232
of the relay 227 which is deenergized at this
time conductor 231, and front comntact 15
of relay 144, to the negative side of the
battery. ' : .

- Upon the energization of the stepping
magnet 222, it opens its own circuit at its
own contact and steps the wipers to the suc-
ceeding contact. In this manner the wipers
are stepped from contact to contact uutil
they are again in engagement with their
first contacts, at which point the energizing
circuit is completed for the relay 227 from
the positive side of battery to the winding
of relay 227 over the first contact and wiper
of switch 218 to the negative side of battery.
A multiple circuit is completed at this time
for the relay 213 over the same circuit. Re-

lay 227 energizes and at armature 232 opens.
“the vibrating circuit traced above for the

stepping magnet 222, and the stepping mag-
net thereupon remains deenergized. In this
manner the wipers of switch 218 to 221 are
restored to normal. :

It may happen that the telephone operator
at the central station will make an incor-

-rect connection for a calling party by con-

necting the party to the substation, in which

event the apparatus would be started into-

operation .in the manner described: above.
It is necessary, therefore, to provide means
for restoring the apparatus to normal con-
dition, after an interval of time, in the event
that no operation is to take place. Provi-
sion for such operation is made by the use
of the relays 228 to 230. When the wiper
of switch 206 reaches its 25th contact after
the apparatus has been started into opera-
tion following the deenergization of relay
144 in the manner described above, an ener-
gizing circuit is completed for the relay 229

from the negative side of the battery throu%h .
5

the winding of the relay 229, armature 2
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and its back contact, conductor 276 to the
wiper and 25th contact of the switch 206 and
thence over the conductor 232’ to the back
contact and armatyre 145 and positive side of
battery. '

The relay 229 energizes and prepares a
locking circuit for itself and the relay 228
over the armature 278, but. this circuit is
not completed at this time because the origi-

nal energizing circuit traced above short-:

circuits the winding 228. As soon, however,
as the switch wiper leaves its 25th contact
and engages its first contact for repeating
the operation of transmitting the signals
indicative of the station selected, the original
energizing circuit for relay 229 is opened
and a series of locking circuit for relay 229
and 228 is completed, this circuit being com-
pleted from the negative side of battery, to
the windings of relays 229, and 228 in series,
the front contact and armature 278, con-
ductor 279, over the conductor 232" to the
back contact and armature 145’ and the pos-
itive side of battery. -

~ When the wiper of switch 206 now again
reaches its 25th contact, for the second time,
an energizing circuit is completed for the

relay 230 from the negative side of battery; -

to the winding of relay 230, the front con-
tact and armature 280, and over the con-
ductor 276 to the wiper and the 25th con-
tact of switch 206 to the back contact and
armature 145" to the positive side of battery.

As a result of the energization of relay
230, an energizing circuit1s completed for
the relay 144 from the negative side of bat-
tery to the winding of relay 144, over con-
ductor 146 to the front contact and arma-
ture 281 and the first contact and wiper of
switeh 219 and the positive side .of battery.
The relay 144 energizes for restoring the
apparatus to normal in the manner de-
scribed above and, at the same time, the
relays 229 and 228 deenergize, their locking
circuits having been completed over the back
contact and armature 145’. Upon the de-
energization of relay 228, the original ener-
gizing circuit for relay 230 is opened and
this relay deenergizes. In this manner the
apparatus is restored to normal. It will be
noted that the restoring circuit is completed
over the contact of switch wiper 219 so that,
if the switches have remained in engage-
ment with their first contact, as they would
if any person except the dispatcher were

‘connected to the substation, the apparatus is

restored to its normal condition.
- If, however, the dispatcher has made a
selection this restoring circuit is not com-
pleted and the dispatcher can maintain con-
trol of the selected unit for as long a period
of time as he desires. .

It will be evident, from the above descrip-
tion of applicant’s system that standard tele-
phone electrical circuits may be employed,

9

operating through a central exchange, fdr

operating remotely disposed circuit break- -

ers and for supervisory control systems. No
alteration of the telephone circuit is neces-
sary and the signals transmitted over the
telephone lines are, as a matter of fact, of
exactly the same characteristics as speech

'signals inasmuch as frequencies are trans-
-mitted within the voice range, so that, on

listening in, tones that are very similar to
speech signals will be heard. -

Although I have disclosed a specific form
of my invention, I do not intend to limit my-
self to this particular form, but only in so
far as set forth in the appended claims. -

I claim as my invention: .

1. In combination, a telephone system,
the first subscriber comprising a dispatch-
ing office, a second subscriber comprising
a substation, said substation comprising a
plurality of power operated apparatus units,
a telephone system for connecting said sub-
scribing dispatching office to said substa-
tion, means at said dispatching office for
transmitting telephone signal currents of
predetermined frequency over said tele-
phone line, means at said substation respon-
sive to the frequency of said telephone cur-
rents for selecting one of said apparatus
units for operation, means at said dispatch-
ing office for transmitting other telephone
currents of a different frequency, and
means at said substation responsive to the
frequency of said second telephone current
for operating said selected apparatus unit.

2. In combination, a telephone system, a
first subscriber comprising a dispatching of-
fice, a second subscriber comprising a sub-
station, said substation comprising a plural-
ity of power operated apparatus units and
selecting apparatus, said selecting apparatus
being normally in a non-operating condition,
means including a telephone system for con-
necting said dispatching office with said sub-
station, means responsive to said connection
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for automatically conditioning said -select- -

ing apparatus at said substation for opera-

tion, means for transmitting telefhone cur- -

rents of different predetermined frequencies

over said telephone-line, and means for op-

erating said selecting apparatus in accord-
ance with the different frequencies of tele-
phone currents transmitted over said tele-
phone line for selecting and effecting the op-
eration of any of said units for operation.

3. In combination, a telephone system, a
first subscriber comprising a dispatching
office, a second subscriber comprising a substa-
tion, said substation including a plurality of
apparatus units, & telephone exchange for

for communication, means at said dispatch-

15
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connecting said first and second subscribers -

ing office-for transmitting telephone currents

over said telephone system to said second sub-

scriber’s office, means at said substation re- 130
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sponsive to said connection to said dispatch-
ing office for automatically conditioning one
of said apparatus units for operation, means
responsive to said telephone currents for se-
lectively operating said selected apparatus
units, and means at said substation for
transmitting telephone currents over said
telephone line to said first station individual
to said substation selected. :

4, In combination, a first station, a sec-
ond station, a first and second switch at
said second station, a telephone circuit, a
telephone exchange for completing a con-
nection from said first to said second sta-
tion, means responsive to said circuit for
starting said first switch into operation,
means including said first switch for trans-
mitting a code of a predetermined combi-
nation of impulses, a plurality of appara-
tus units at said second station and means
at said first station for selecting one of said
apparatus units for operation and means
responsive to this selection for rendering
said first mentioned switch non-operative
and for starting said second mentioned
switch into operation to transmit a code
combination of impulses to said first sta-
tion individual to the condition of said se-
lected unit. :

5. A remote control system comprising

" a_control station and a remote station, tele-

35
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phone instruments at said stations and con-
nections therebetween, a solenoid at the
remote station for lifting the telephone re-
ceiver at said station, an initiating relay re-
sponsive to the ringing of the remote sta-
_tion telephone bell for energizing the sole-
noid, a c¢ode transmitter and a sound
producing device at the remote station,
means controlled by said relay for initiat-
ing the operation of said code transmitter
to cause the sound producing device to pro-
duce a series of tones audible in the tele-
phone receiver at the control station for
1dentifying the remote station, a relay oper-
able to restore the system to normal, and
means responsive to the first complete oper-

- ation of the code transmitter to render the

60
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“restoring relay operable, said restoring relay
being responsive to the second complete 0}1'1)-
eration of the code transmitter to effect the
deenergization of the initiating relay and
the solenoid and to effect the stopping of
the code transmitter in its normal position.

6. A remote-control system comprising a
control station and a control station and a
distant station, telephone instruments at
said stations and connections therebetween,
a ci)lurality of high-fre%luency oscillators
and a sound-emitting device controlled
thereby at said control station, a solenoid
‘at said distant station for lifting the tele-
phone receiver thereat and a relay respon-
sive to the ringing of the substation tele-
phone bell for energizing said solenoid, a
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microphone at the distant station responsive

to the sounds emitted by the substation

telephone receiver, resonant devices, tuned
to the frequencies of said oscillators, con-
nected to said microphone, a plurality of
circuit breakers at said distant station, a
selector, a code transmitter and a sound-
producing device at the distant station,
means controlled by said relay for render-
ing said code transmitter effective to oper-
ate said sound-producing device to produce

‘a series of tones audible in the telephone

receiver at the control station for identify-

0

75

ing the distant station, and a relay con-

trolled by one of said resonant devices for
operating said selector to select one of said
circuit breakers and for causing said code
transmitter to operate the sound-producing
device to indicate the position of the
selected circuit- breaker. .

7. A remote control system comprising a
control station and a distant station, tele-
phone instruments at said stations and con-
nections therebetween, a plurality of high-
frequency oscillators and a sound-emitting
device controlled thereby at said control
station, a solenoid at said distant station
for lifting the telephone receiver thereat
and a relay responsive to the ringing of the
substation telephone bell for energizing
saiq solenoid, a microphone at the distant
station responsive to the sounds emitted
by the substation telephone receiver, res-
onant devices tuned to the frequencies of
said oscillators connected to said micro-.
phone, a plurality of circuit breakers at
said distant station, a selector, a code trans-
mitter and a sound-producing device at the
distant station, means controlled by said
relay for rendering said code transmitter
effective to operate said sound-producing
device to produce a series of tones audible
in the telephone receiver at the control sta-
tion for identifying the distant station, a

relay controlled by one of said resonant -

devices for operating said selectui to select
one of said circuit breakers and for causing
said code transmitter to operate the sound-
producing device to indicate the position of
the selected circuit breaker, and a relay
controlled by another of said resonant de-
vices for causing the operation of said
selected -circuit breaker, said code trans-
mitter being immediately effective to indi-
cate the changed condition of said circuit
brealer.

8. A remote control system comprising a
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control station and a distant station, tele- -

phone instruments at said stations and con-
nections therebetween, a plurality of high-
frequency oscillators and a sound-emitting
device controlled thereby at said control

‘station, a solenoid at said distant station for

lifting the telephone receiver thereat and a
relay responsive to the ringing of the sub-
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station telephone bell for energ_izing said
1

10

15

solenoid, a microphone at the distant sta-
tion responsive to the sounds emitted by
the substation telephone receiver, resonant
devices tuned to the frequencies of said
oscillators connected to said microphone, a

plurality of circuit breakers at said distant -

station, a selector, a code transmitter and
a sound-producing device at the distant sta-
tion, means controlled by said relay for
rendering said code transmitter effective to

operate said sound-producing device to pro--

duce a series of tones audible in the tele-
phone receiver at the control station for
identifying the distant station, a relay con-
trolled by one of said resonant devices for
operating said selector to select one of said

" eircuit breakers and for causing-said code
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transmitter to operate the sound-producing
device to_indicate the position of the se-
lected circuit breaker, a relay controlled, by
another of said resonant devices for caus-
ing the operation of said selected circuit
breaker, said code transmittéer being imme-

diately effective to indicate the changed.
condition of said circuit breaker, and a

relay controlled by another of said resonant
devices for restoring said first-mentioned
relay, said solenoid, selector and code trans-
mitter to their normal positions.

9. A remote-control system comprising a
control station and a remote station, tele-
phone instruments at said stations and con-
nections therebetween, means at the control
station for producing sounds of predeter-
mined frequencies, means ‘at the remote sta-
tion responsive to the operation of the tele-
‘phone bell-ringer thereat for lifting the re-
ceiver, a microphone actuated by the sounds
emitted from said receiver, resonant de-
vices tuned to said predetermined frequen-
cies controlled by said microphone, a sound-
reproducer and a plurality of apparatus
units at said remote station, a selector for

- selecting any one of said units, a code trans-.

mitter operative before any selection has
been made to cause said sound-reproducer

- to emit a series of sounds to identify the
station, and, after a selection has been made,
- to cause said sound-reproducer to indicate

the unit selected and the condition thereof,
means controlled by one of said resonant
devices for actuating said selector, means
controlled by another of said devices for

5- operating the unit selected by said selector,

and means controlled by another of said de-
vices for restoring said; receiver-lifting
means, said selector and said code trans-
mitter to their normal non-operative posi-
tions. ; )

10. A remote-control system comprising
a control station and a remote station, tele-
phone instruments at said stations and con-
nections therebetween, means at. the control

11

mined frequéencies, means at the remote

station responsive to the operation of the

telephone bell-ringer thereat for lifting the
receiver, a microphone actuated by the
sounds emitted from said receiver, resonant
devices tuned to said predetermined fre-
quencies controlled by said microphone, a
sound-reproducer and a plurality of appa-
ratus units at said remote station, a selector
for selecting any one of said units, a code
transmitter operative before any selection
‘has been made to cause said sound-repro-
ducer to emit a series of sounds to identify
the station, and, after a selection has been
made, to cause said sound-reproducer to in-
dicate the unit selected and the condition
thereof, means controlled by one of said
resonant devices for actuating said selector,
and means controlled by another of said
devices for operating the unit selected by

-said selector.

11. A remote-control system comprising

a control station and a remote station, tele-.
phone instruments at said stations and con-,

nections therebetween, means at the control
station for producing sounds of predeter-
mined frequencies, means at the remote sta-
tion responsive to the operation of the tele-
phone bell-ringer thereat for lifting the re-
ceiver, a microphone actuated by the sounds
emitted from said receiver, resonant devices
tuned to said predetermined frequencies
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controlled by said microphone, a sound-

reproducer and a plurality of apparatus
units at said remote station, a selector for

selecting any one of said units, a code trans- -

mitter operative before any selection has
been -made to cause said sound-reproducer

“to emit a series of sounds to identify the

station, and, after a selection has been made,
to cause said sound-reproducer to indicate
the unit selected and the condition thereof,
means controlled by one of said resonant
devices for actuating said selector, and means

controlled by another of said devices for

restoring said receiver-lifting means, said
selector and said code transmitter to their
normal non-operative positions.

12. A remote-control system comprising
a dispatcher’s office and a substation, tele-
phones at said office and station, means re-
sponsive to the ringing current for lifting
the receiver of the substation telephone, a
plurality of devices at the substation each
adapted to be operated to a plurality of po-
sitions, a selector for selecting any one of
said devices, a code sender effective while
said selector is in its non-operative position
for causing a series of sounds to be produced
near the substation transmitter to identify
the substation. st the office, and, after a

selection has been made, to identify the de- -
.vice selected and its position, and means re-

sponsive to sounds of predetermined fre-

station for producing sounds of predeter- . quencies in the substation receiver for actu-
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ating said selector, for operating the select-
evice, and for restoring said receiver-
lifting means, said selector and said code
sender to their non-operative positions.
13. A remote-control system comprising a
dispatcher’s office and a substation, tele-

phones at said office and station, means re-.

sponsive to the ringing current for the sub-

station telephone for lifting the receiver,

a plurality of devices at the substation each
adapted to be operated to a plurality of po-
sitions, a selector for selecting any one of
said devices, a code sender effective while
said selector is in its non-operative position
for causing a series of sounds to be produced
near the substation transmitter' to identify
the substation at the office, and, after a selec-
tion has been made, to identify the device
selected and its position, and means respon-
sive to sounds of predetermined frequen-
cies in the substation receiver for actuating
said selector, and for operating the selected
device. : ' :

14. A remote-control system comprising

5 a dispatcher’s office and a substation, tele-

phones at said office and station, means re-
sponsive to the ringing current for the sub-

_station telephone for lifting the receiver, a

plurality of devices at the substation each
adapted to be operated to a plurality of po-
sitions, a selector for selecting any one of
said devices, a code sender effective while
said selector is in its non-operative position
for causing a series of sounds to be produced
near the substation transmitter to identify
the substation at the office, and, after a selec-
tion has been made, to identify the device
selected and its position, and means re-
sponsive to sounds of predetermined fre-
quencies in the substation receiver for actu-
ating said selector.

15. A long-distance control and super-
visory system comprising a control tele-
phone and an operating telephone adapted
to be connected through the usual communi-
cation system, means responsive to the ring-
ing current of the operating telephone for
lifting the receiver thereof and producing

- predetermined sounds near the transmitter

to identify it at the control telephone, a
plurality of devices adapted to be operated
to a plurality of positions, means for select-
ing any one of said devices and indicatin
by appropriate sounds the device selecte
and the position thereof, and means re-
sponsive to sounds of predetermined fre-
guencms for actuating said selecting means,
or operating one of said devices after it
has been.selected and for restoring said re-
ceiver-lifting means, said selecting means
and said sound-producing means to- their
normal conditions.

_16. A long-distance control and super-
visory system comprising a control tele-
phone and an operating telephone adapted
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to be connected through the usual commu-
_nication system, means responsive to the

ringing current for the operating telephone
for lifting the receiver thereof and produc-
ing predetermined sounds near the trans-
mitter to identify it at the control telephone,

a plurality of devices adapted to be op-
erated to a plurality of positions, means for

selecting any one of said devices and indi-
cating by appropriate sounds the device se-
lected and the position thereof, and means
responsive to sounds of predetermined fre-
quencies for actuating said selecting means,
and for operating one of said devices after
it has been selected. ,

17. A long-distance control and super:
visory system comprising -a control tele-
phone and an operating telephone adapted
to be connected through the usual communi-
cation system, means responsive to the ring-
ing of the operating telephone for lifting
the receiver thereof and producing prede-
termined sounds near the transmitter -to
identify it at the control telephone, a plu-

rality of devices adapted to be operated to.

a plurality of positions, means for selecting
any one of said devices and indicating b
appropriate sounds the device selected an:
the position thereof, and means responsive
to sounds of predetermined frequencies for
actuating said selecting means.

18. A long-distance control and super-
visory system comprising normally non-op-

erative, sound-transmitting means including .

transmitters and receivers at a plurality of
different locations, means at one of said lo-
cations for establishing connections with an-
other of said locations for sound transmis-
sion, a plurality of devices at one location
operable to a plurality of positions, means
controlled by said first-mentioned means for
producing sounds to identify said location,
means’ responsive to predetermined sounds
for selecting and operating one of said de-
vices and for identifying the selected de-
vice and its position by other sounds, and
means Tresponsive to other predetermined
sounds for restoring said first-mentioned
means to normal. _ .
19. A ‘control and supervisory ‘system
comprising a- control station, a remote sta-
tion, a plurality of devices operable to a plu-
rality of positions in the remote station,
means at the control station for transmitting
sound waves of different predetermined fre-
quencies, means responsive to sound waves
of one predetermined frequency for select-
ing a device for opcration, means respon-
sive to the selection of said device for indi-
cating at the control station the device se-
lected and its position, and means respon-
sive to sound waves of another predeter-
mined frequency for effecting the operation
of the selected device. ‘
20. In a telephonic control system, a tele-
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phone, means responsive.to the telephone
ringing current for lifting the receiver and
producin% characteristic sounds to identify
the telep

ceiver to its normal position after a prede-

termined time, means responsive only to -

sounds of a predetermined frequency to pre-

vent operation of said restoring means and

means responsive to sounds of another pre-
determined frequency to causing the opera-
tion of said restoring means. '
21. In a telephone control system, a tele-
phone, means responsive to the telephone
ringing current for lifting the receiver and
producing characteristic sounds to identify
the telephone, means for restoring the re-
ceiver to its normal position after a prede-
termined time, and means responsive only
to sounds of a predetermined frequency to
prevent opeération of said restoring means.
In testimony whereof, I have hereunto
subscribed my name this thirteenth day of

October, 1927.
_ ROY J. WENSLEY.
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