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My invention relates to control and sig-
nalling systems, and; in' particular, to con-
trol systems of the type adapted to utilize
existing telephone circuits for controlling a

5 plurality of apparatus units, such as circuit-

breakers or the like, from a distance, and

transmitting a signal indication of the con-.

- dition of such units.

~ The general object of this invention is to
10 improve upon the system disclosed in my
co-pending application, Serial No. 226,116,
filed Oct. 14, 1927, for “Televox controller
and supervisor.” In said application, a
system of control and signalling is disclosed
15 which makes possible the control and super-
vision of distant apparatus units over stand-

‘ard telephone circuits. :
It is the particular object of this invention
to improve upon-the system of said applica-
20 tion in the means for identifying the distant
station ‘when the telephone at the latter .is
called by an attendant at the control station.

. In the previous system, the called station was P

identified by a characteristic code of buzzer

- 25 tones. In the present invention, I propose te

provide means for giving .vocal response
from an unattended station to the calling at-
tendant at the central control station.. In ad-
dition, it is an object of this invention to pro-
vide means for automatically calling the at-
tendant at the control station by telephone, in
" the usual manner, when an automatic oper-
ation occurs at the distant substation. This
call will be made, according to my invention,

by automatic speech-reproducing means -

which will be caused to function upon:the
- automatic operation of any wunit, such as a
circuit breaker.- ’

. Although the system of my invention was

ers-of ‘an electric-distribution system, in va-
,rious substations thereof, from the dispatch-

[ er’s office at the central station, it is obvious
45 that numerous other applications of my in-
vention are possible. - - i

My invention is described herein in con-
nection with an electric distribution system

having automatically operable circuit break-

. 80 ers but it is to be understood that it is not to

s

be limited by the description of the specific

embodiment mentioned.
For a full understanding of my invention,

it will be necessary to refer to the accom-

panying drawings, Figs. 1 and 2 of which
jointly illustrate diagrammatically an oper-
ative embodiment of the invention.

The' various elements utilized in the em-
bodiment illustrated will be deséribed in the
course of the following description of oper-
ation. - E - '

Referring to Fig. 1, the dispatcher’s tele-
Ehone is illustrated at 10 and is adapted to

e connected, through the usual telephone
system indicated schematically at 11, to the
substation telephone 12. I wish to empha-
size, at this point, that the telephone appa-
ratus utilized in connection with the system
of my invention is'standard in every respect
and that no electrical connections thereto are
necessary. The only adjunct to such equip-
ment is the automatic receiver-lifting mecha-
ism which will be described later, but this
1s not electrically connected to the telephone
equipment, and the mechanical relation
therebetween is such that it may be easily dis-
connected.

It must be assumed, in the first place, that
the dispatcher, through the usual central of-
fice, has obtained a connection from his tele-

hone 10 to the substation telephone 12.

he complete circuits and auxiliary appara-
tus associated with the telephone equipment
have been omitted for the sake of simplicity,
since they are standard,.and well known.
When this connection has been'effected, the
substation telephone bell (not shown) will be
energized bg the usual alternating ringing
current. Thi
called ring-down relay 13 which has its wind-
ing connected across the telephone circuit 11.
While this relay is directly connected to the
circuit 11, it is a connection, such as the
telephone companies supply as standard
equipment upon request of the subscriber.

~~ When the ring-down relay is energized by

the ringing current, an obvious energizing
circuit for a slow-release relay 14 is com-
pleted at the front contact and armature of
the relay 13, from positive battery through

70
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s current also energizes a so- -
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said armature and the winding of the relay
14, to negative battery. In the drawing, I
have adopted the convention of indicating
positive and negative battery terminals by

lus and minus signs within small circles.
Although these symbols are duplicated in the
drawings, it will be understood that a single

'source of direct current, such as a storage bat-

‘tery or generator, may be employed at the dis-
patcher’s office and the substation, the va-
rious voltages required being obtained from
said source by any convenient well-known
means. ' ’

It should be noted at this point that a relay
15, associated with the relay 14, is normally
energized in a circuit including the back con-
tact and b armature of thé relay 14, as long
as the system is not operating. The relay 15
is also a slow-release relay, i. e., it does not
release its armatures until after the lapse of
a short time interval following the opening
of its normally closed energizing circuit by
the energization of the relay 14. ‘When the
relay 15 finally releases its armatures, a lock-
ing circuit is completed for the relay 14,
through the ¢ armature and front contact of
said relay and the ¢ armature and back con-
tact of the relay 15, to positive battery. Thus,
when the ring-down relay is energized by the
telephone ringing current, the relay 14 is
locked in that position, and
the relay 15 is deenergized. The slow-release
characteristic of the relay 15 requires that
relay 14 be energized for a definite interval
before the substation equipment will be placed
in operation. This feature avoids false op-
erations resulting from inadvertent or ac-
cidental energization of the substation tele-
phone bell-ringer.

The " deenergization of the relay 15 con-
nects positive battery, through the b arma-

- ture of said relay and its back contact, to

the winding of a relay 16, the other terminal
of which is connected to negative battery.
The resulting energization of the relay 16
completes a circuit at its @ armature and front
contact, from positive battery, through a re-
ceiver-lifting magnet 17, to negative bat-
tery. The energization of the receiver-lifting
magnet 17 causes the receiver of the substa-
tion telephone 12 to be lifted from its hook

"switch to establish communication between

the dispatcher’s office 10 and the substation.
The relay 16, at its b armature and front con-
tact, completes a circuit including a winding
of an induction ¢oil 18 and a microphone 19,
waich is connected to the substation telephone
receiver through a tubular arm 20 pivoted
at 21 and terminating in a bell 22 for coop-

~eration. with the receiver at the substation

telephone. :

e relay 16 also causes positive battery to
be supplied through its ¢ armature to the
winding of a relay 23 through a circuit in-

- cluding the ¢ armature and back contact of a -
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relay 24. The relay 23 is thereby energized
and, at its  armature and front contact, com-
pletes a circuit from negative battery for the
thermionic amplifying tubes of a standard
amplifying unit 25, the purpose of which will
become apparent later. The relay 23 is
adapted to prepare, at its b and ¢ armatures,
circuits for electric lamps 26 and 27 which
constitute parts of a speech-reproduction
mechanism of a well-known type. This mech-

anism utilizes a film record of sound waves, .

and, through the agency of a photo-electric

. cell, is adapted to reproduce the speech re-
ﬂe film. In the system of my in-~

corded on t
vention, I employ a motor 28 for driving &
film 29 through the standard drive and gate
mechanism (not shown). A photo-electric
cell 30 is adapted to be energized by the light
passing through the film 29 from either of
the lamps 26 and 27. The circuit of the motor

98 is controlled through the d armature and

front contact of the relay 23. A manual

switch 31 serves to control the connection of

the motor circuit to the current source.
According to my invention, the film29bears
two speech records, one of which is adapted to
be illuminated by each of the lamps 26 and 27.
One speech record may be that identifying
the substation, and, when reproduced, may
be caused to.emit audibly the name and num-
ber of the substation. K‘he speech record is
translated into electric current by the photo-
electric cell 30, the output of which is ampli-
fied by the amplifier 25 and supplied to a loud
speaker 32 which is placed adjacent to the

(]

100

transmitter of the substation telephone 12. A .

relay 33 (Fig. 2), at its ¢ armature, controls
the Yamps 26 and 27, and the position of said
armature determines which of said lamps is
to be energized.

The relay 33 is ﬁdapted to be controlled by

108

means which will be explained later, to cause -

an appropriate message to be emitted. 'When
the relay 33 is deenergized, the circuit pre-
pared at the ¢ armature of relay 33 for the
lamp 27 will be complete from iosmve bat-
tery, by the ¢ armature and back contact of
relay 33, to the ¢ armature and front contact
of relay 23, to the lamp 27 and negative bat-
tery. The lamp 27 will thus be energized to
illuminate the left-hand portion of the film
29 and the speech recorded upon that portion
of the film will thereby be reproduced in the
speaker 32 and transmitted over the telephone
circuit to the dispatcher at the central sta-
tion 10. '

The speech recorded on the left-hand half
of the film, may appropriately be something
of the following nature, “This is the Fourth
Avenue Substation of the Electric Light &

- Power Company, Williams 2573.” It is thus

possible for the operator at the central sta-
tion to be informed as to the particular sta-

‘tion with which he is actually connected by

the telephone operator. This message is re-
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corded on the length of the film 29 and, when
the message has been conveyed once, an auxil-
l1ary switch 34, associated with the film in
any convenient manner, is adapted- to be
closed, for example, by a projection 85" car-
ried by the film. When the message has been
transmitted once and the switch 84 is closed,

" negative battery is connected to the lower

10

15
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terminal of a relay 85. The upper termi-
nal of the winding of this relay obtains
positive battery from the back contact and b
armature of the relay 15. The relay 35 is
thereupon energized. : o

At this point it is necessary to explain that
a relay 86 is normally energized in a circuib
including the winding of said relay, the first
contact and wiper 37 of a step-by-step selector
switch 38 to negative battery. This selector
switch is well known in the art and its wipers
87, 89, 40 and 41 are adapted to be actuated
from contact to contact by a stepping magnet
42 which, when energized, operates a ratchet
and pawl against the tension of a spring and,
when deenergized, permits the spring,
through the ratchet and pawl, to advance the
shaft on which the wipers are mounted, so
that the wipers move to the next succeeding
contact. Another relay 43 is also energized
in a circuit including the first contact and
wiper 37 of the switch 38.

Thus, when the relay 35 is encrgized by the
closing of the switch 84, a circuit 1s completed
from positive battery, through the front con-
tact and armature of relay 33, the front con-
tact and @ armature of the relay 36, and ¢
armature and front contact of relay 43 and

" ‘the ¢ armature and back contact of a relay
" 44, to the winding of a relay 45 and negative

40

battery.. The relay 45 is energized by the
completion of the circuit just traced and, at

- its armature and front contact, prepares &

45
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“contact of relay 15.

series energizing circuit for the relays 44 and

45, This circnit is traceable from negative
battery, through the winding of relay 45, the
winding of the relay 44 and the armature and
front contact of the relay 45, to positive bat-
tery at the back contact of armature & of re-
lay 15. Solong as the original energizing cir-
cuit of the relay 45 is maintained, however,
it will be seen that both terminals of the wind-
ing of the relay 44 will be connected to posi-
tive battery. 'The relay, therefore, will not
be energized, since the terminals of its wind-
ings are at the same potential.

When the switch 34 is permitted, by the
‘passage of the projection 35’, to assume its
normal open position, the relay 85 is deener-

gized, and the original energizing circuit for.

the relay 45 is interrupted at the armature
of the relay 85. This permits current to flow
from negative battery through the windings

"of the relays 45 and 44 in series, to positive

battery through the & armature and back
The relays 44 and .45
are thus energized in series.

3 3

Nothing further happens until the substa- «

tion identifying message has again been re-
produced, and the switch 34 closed the second
time. When this occurs, a circuit is completed
for the relay 85 as previously described, and

“the latter again supplies positive battery to

the front contact and ¢ armature of relay 86
to the ¢ armature and front contact of the
relay 43. Since the relay 44 is now energized,
however, the circuit continues through the
b armature of the relay 44 instead of the ¢
armature, as in the first instance. The cir-

70

76

cuit then extends to the upper terminal of -

the winding of relay 15, through the winding
of said relay, to negative battery. The relay

15, upon operation, interrupts the locking

circuit of the relay 14 at its ¢ armature and,

80

ab its & armature, removes positive battery -

from the relay 16, the induction coil 18 and
the relay 23. The reproduction of the identi-
fying message is thereby stopped, and the sub-
station telephone receiver restored to the nor-
mal position on the hook switch, The station
is thus restored to the condition which ob-
tained at the beginning of this deseription.

It will be seen from the foregoing that, if
the central station attendan? is connected to
the wrong substation, it being contemplated
that a number of similar stations may be con-
trolled from a single control station, the

85

80

95
called station will respond, identify itself

and restore to normal if appropriste signals
are not transmitted to it. This feature is alse
of importance in the event that a telephone
subscriber, other than the central station at-
tendant, should be erronecusly connected to
the substation telephone. In such instances,
the calling party, not having the means of
controlling the called-station equipment, the
latter would restore to normsal afier repeat-
ing its identifying message twice.

It is obvious that, if control and signalling
operations are to be accomplished, the auto-
matic restoration of the equipment must bs
precluded when desired. In order to prevent
automatic restoration and also to control the
apparatus units at the substation and obtain
a signal indicating their position, I provide,
at the central station, suitable means for pro-
ducing sounds of predetermined. frequency.
These means are not illustrated since they
may take any one of a number of forms.
High-pitched buzzers, whistles or other suit-
able means may be employed, and the zttend-
ant at the central station may even be able to
produce sounds of required frequency from
his own throat by whistling appropriately.
In the following description, it will be as-
sumed that whistles are employed to produce
the required sounds. "When, after a connec-
tion with the substation has been made and

‘it has identified itself, a sound of appropriate

frequency which will be designated as tone
A, is produced at the transmitter. of the cen-
tral station telephone, this sound will be

100
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transmitted to the substation telephone re-
ceiver and thence to the microphone 19 and
the induction coil 18. _ v

A plurality of relays 46, 47 and 48 are con-

- niected in parallel to the induction coil 18.

These relays are of the mechanically tuned,
vibrating-reed type which is well known,
and are designed to respond bg closing their
contacts only when energized by currents of
predetermined frequencies. Assuming that
after a telephonic connection to the substa-
tion has been obtained and before the station
identifying message has been repeated the
second time, a sound of the frequency corre-

- sponding to tone A to which the relay 46 re-

sponds, is produced by a whistle at the cen-
tral station telephone transmitter, the relay
46 will be caused. to close its contacts and con-
nect the grid and cathode of a so-called “grid-
glow” tube 49 which is also well knov.n in the
art. This device serves to prevenc flow of
current in the circuit in which it is connected,
as long as the grid retains a provdetermined
%(;?ntial with respect to the other electrodes.
en this potential is removed, as by con-
necting the cathode and grid, current flows
through the tube. 4. relay 50 of the slow-re-
lease type is connected 1n series with the
grid-glow tube 49, and when the latter is
causeﬁ to pass current by the energization of
the relay 46, the relay 50 is energized.
When the relay 50 1s thus energized, it com-
pletes an obvious energizing circuit for a re-
lay 51 at its @ armature. The relay 51 is
energized and, at its b armature and front
contact, completes a locking circuit for itself
to Iositive battery through the back contact
and b armature of relay 15. The relay 50,
at its b armature, supplies negative battery
to the stepping magnet 42 of the selector
switch 38, which attracts its ratchet against
the tension of its actuating spring to pre-
pare to move the wipers of the selector switch
38 to their second contacts when the stepping
magnet is deenergized. "The relay 51,at itsa
armature, prepares a circuit for the winding
of the relay 24 and this circuit is completed
when the switch 34 is closed by the engage-
ment therewith of the projection 35 after
the transmission of the station-identifying
message. The relay 24, upon being ener-
gized, completes a locking circuit at its &
armature which also includes the ¢ and ¢
armatures of the relay 51. _
At its ¢ armature, the relay 24 interrupts
the circuit of the relay 23 and, by deenergiz-

'ing the latter, stops the film motor 28 and de-

energizes the lamp 27 and the amplifier 25.
At its a armature, the relay 24 supplies posi-
tive battery from the b armature and mk
contact of the relay 15 to the a armature and
back contact of a relay 52, & armature and
back contact of the relay 53, to the winding
of the stepping magnet 54 of a second selec-
tor switch 55 having wipers 56, 57 and 58 and

“comple
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59 and associated banks of contacts. The
function of the selector switch 55 is different
from that of the selector switch 38, although
the mechanical construction of the two is
identical. The selector switch 55. serves to
transmit signals indicating the positions of
the various apparatus units at the substation,
while the selector switch 38 serves to select
the particular apparatus unit which it is de-
sired to operate and supervise. .
The energization of stepping magnet 54
causes the ratchet of the selector switch 55
to prepare to advance the wipers thereof to
the second contact and also closes an energiz-
ing circuit from the same source of positive
battery traced for the stepping magnet 54,
through the front contact of the stepping
magnet and to the winding of a relay 60, to
negative battery. The relay 60 is thereby
energized to close an obvious energizing cir-
cuit for the relay 53. The relay 53, upon

'being energized, interrupts the circuit origi-

nally traced for the stepping magnet 54 at
the & armature of the former, so that, the
stepping magnet 54 being deenergized, the
selector switch 55 advances its wipers to the
second contact. : .
At the end of the whistle blast producing
the frequency required to operate the relay
46, the relay 50 is deenergized, and the step-
ping magnet 42 of the selector switch 38 1s
also deenergized to permit. the wipers of the
said switch to advance to its second contacts.
The selector switch 38 is now in position to
control and supervise an ap%ara.tus unit, such
as the circuit breaker 61. By repeating the
whistle blasts of tone A, the selector switch
38 may be so stepped from contact as to be
associated’ with any circuit breaker in the
substation, corresponding to that shown in 61
or to any other apparatus unit located there-
at. For the purposes of the present descrip-
tion, however, it will be assumed that tone A
will not be repeated, so that the selector
switch 38 remains in wﬁtion to control and
supervise the circuit breaker 61. It is un-
necessary to state that, when the selector
switch 38 moves to its second contact, the en-
ergizing circuits for the relays 36 and 43
are interrupted at the first contact engaged
by the wiper 37. o
: en the wiper 56 of the selector switch 55
has engaged its second contact, a circuit Is
ted from positive battery, through
said contact and wiper, to the back contact of
the stepping magnet, the 4 armature and
back contact of the relay 53 and the winding
of the stepping magnet 52, to negative bat-
tery. The completion of this circuit causes
the energization of the stepping magnet and
the consequent energization of the relays 60
and 53, as described before, so that the se-
lector switch 55 is again advanced, this time
from its second contact to the third contact,

as a result of the deenergization of the mag-
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net 54 which is effected by the energization

of the relay 53. The continued successive

energization of the stepping magnet 54 and
the relays 60 and 53 causes the wipers of

. the selector switch 55 to be advanced continu-

ously. . ,

As the wiper 58 is advanced from contact
to contact, a series of buzzer impulses will be
produced by a buzzer 62, located adjacent to
the substation telephone transmitter. It will
be noted that the second to sixth contacts of
the bank associated with the wiper 58 are
strapped together and connected to one ter-
minal of the buzzer 62 through the back con-
tact and a armature of the relay 53. It will
be remembered that the relay 53 is deener-
gized after the lapse of a short time interval
iollowing the deenergization of the stepping
magnet 54. In other words, the stepping
magnet 54 is energized, the relay 60 is ener-
gized, the relay 53 is energized, the stepping
magnet 54 is deenergized and the relays 60
and 53 are deenergized. The relay 53 is a
slow-releéase relay, however, so that its back

5 contacts are not closed until after the wipers

of the switch 55 have advanced to succeeding
contact after the magnet 54 is deenergized.
The buzzer circuit may be traced in detail
as follows:—from positive battery, through
the b armature and back contact of relay 36,
the back contact and ¢ armature of relay 52,

. the wiper 58 and associated bank contacts,

35

40

the back contact and ¢ armuture of the relay
53, to the buzzer 62 and negative battery.

. The purpose of the impulses generated by
the wiper 58 is to indicate the particular ap-
paratus unit selécted, that is to say, if No. 1
breaker has been selected by the selector
switch 38, only a single buzzer impulse will
be transmitted. If No. 2 breaker has been se-

-lected by the selector 88, two buzzer impulses

will be transmitted. The central station at-
tendant is thus assured that the desired se-
lection has been effected. If, for example, the
attendant transmits the A tone three times to
select breaker No. 3, he obtains, as an answer-
back signal, three buzzer impulses.

The means by which the appropriate num-

* ber of buzzer signals are returned to the

50

central station attendant will now be de-
scribed. It will be observed that the contacts

- of the banks associated with the wipers 39

&6
80

85

and 57 of the switches 38 and 55, respectively,
are electrically connected. It ‘is thus appar-
ent that, if the wipers of the switch 38 are in
engagement with their second bank contacts,
which will permit control and supervision of
No. 1 breaker, as will be described later, a cir-
cuit will be completed from positive battery
to wiper 39 of switch 88, its second contact,
the second contact of the bank associated

“with wiper 57 to the winding of relay 52 and

negative battery. This circuit will be pre-
pared as soon as the switch 38 reaches its
second stepping position but will not be com-

5

pleted until the switch 55 reaches the corre-
sponding position. Because of the slow-re-
lease relay 53, the stepping of the switch
55 is at a slower rate than that of the switch
38, the la‘ter being stepped directly in re-
sponse onlv to the sounds produced by the
central station attendant. '

When the relay 52 is energized by the com-
pletion of the above circuit, the original ener-
gizing circuit for the stepping magnet 54 is
interrupted at the ¢ armature of the relay 52,
This does not affect the stepping of the switch
55 since the positive battery therefor is now
obtained from the bank contacts associated
with the wiper 56. The energization of the
relay 52, however, at its armature ¢ opens the
circuit for the buzzer 62 so that, after the
transmission of the first buzzer impulse, no
further impulses will be transmitted as a re-
sult of the successive engagement of the
wiper 58 with its third to sixth bank con-
tacts. If a breaker, other than breaker No.
3, (not shown) is selected, of course, the in-
terruption of the buzzer signals will occur at
a different peint in the cycle of the selector-

‘switch operation, because the circuit for the

relay 52 will not be completed until the
wipers have advanced to the position corre-
sponding to the selected breaker. It should

70
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be noted that the relay 52, at its armature b, g¢

closes its own locking circuit.

The selector switch 55 has now transmitted
a signal to indicate the position of selector
switch 38, and it continues its operation,

without further signal transmission from the

central station, until the wipers engage their-
seventh bank contacts. At this point;, a
shunting circuit is completed from negative
battery, ‘through the ¢ armature and back
contact of relay 36, the seventh bank contact
and wiper 57, to the winding of relay 52
which 1s thereby shunted and deenergized.
The deenergization of the relay 52, of course,
re-establishes the slow stepping of the selec-
tor switch 55.

Simultaneously, the ¢ armature of the re-
lay 52 re-establishes the buzzer circuit over
a path different from that traced before.
This path includes the wiper 58 and its asso-
ciated bank contacts and the ¢ armature of
one of the relays 63 and 64. The re-estab-
lishment of a buzzer circuit causes a signal to
be transmitted to indicate the position of the
selected cireuit breaker. The signal will be
two buzzer impulses, caused by the engage-

- ment of wiper 58 with its seventh and eighth

contacts, if the circuit breaker 61 is closed,
and four buzzer impulses resulting from en-
gagement of wiper 58 with its ninth to
twelfth contacts, if the breaker is open. The
character of the signal transmitted is deter-
mined, as stated, by the position of the cir-
cuit breaker 61. o _

When the circuit breaker 61 is open, an
associated circuit-breaker relay 65 will be
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deenergized. Since the relay 65 is deener-
gized, a circuit is completed for the relay 64
from positive battery, through the winding
of said relay, the back contact and armature
a of the relay 65, the second bank contact and
wiper 37, to negative battery. The relay 64,
therefore, is energized and, at its armature a,
extends (he cireuit from positive battery,
through armature b and back contact of 36,
the back contact and armature ¢ of relay 52,
the wiper 58 and its last four bank contacts,

to the armature @ and front contact of relay

64 and thence to the buzzer 62.
If the circuit breaker 61 is closed, the asso-

- ciated relay 65 will be energized and also the

relay 63, since negative battery will be con-
nected to the latter through the wiper 37, its
2nd contact, armature ¢ and front contact of
relay 65, armature ¢ and back contact of relay
63. When the relay 63 is energized, instead

of the relay 64, as described above, the buzzer

circuit will be controlled by 7th and 8th con-
tacts associated with the wiper 58, to produce
two buzzer impulses indicating that the cir-
cuit breaker 61 is closed. = -

In this manner, the character of the signal
impulse transmitted is made to depend on the
position of the circuit breaker so that the at-
tendant at the central station, in addition to
checking the sclection, by the answer back de-
scribed above, is also able to determine the
position of the sclected unit by means of the
buzzer code. =

The central station attendant has now ob-
tained an indication of the position of the

seloctor switch 38, as well as an indication of-

the position of the apparatus unit or circuit
breaker corresponding to such position of the
selector switch. It will be desirable, ob-
viously, to enable him to effect any desired
operation of the sub-station circuit breaker,

“and I provide means for accomplishing this

- of relay 68.

result. . _ :

If the attendant desires to close the eircuit
breaker 61, he operates any convenient
means, as mentionad above, for producing a

-sound at the central station 10 having a fre-

(}uenc.y to which the relay 47 responds which,
or brevity, may be designated tone B. The
consequent operation of the relay 47 causes a
grid-glow tube 66 to energize a relay 67 in
the manner described for grid-glow tube 49
and relay 50. :

The operation of relay 67 connects positive

- battery through the front contact ¢ armature

thereof to the ugper terminal of the winding

ositive battery is also sup-
plied from the same source through the front
contact and b armature of relay 64, which,

" as explained above, is energized when the

circuit breaker 61 is open, to the lower termi-
nal of a winding of the relay 69. Negative
battery is supphed through the front contact
and the b armature of relay 67 to the upper
terminal of the winding of relay 69. The
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relay 69 is thus energized aid locks in

momentarily through its b armature, until

relay 67 is deenergized as a result of the

cessation of tone B. :
Positive battery is also supplied, through
the front contact and @ armature of the re-
lay 67 to the front contact and b armature
of the relay 64, to the back contact and b
armature of relay 68, and ¢ armature and
back contact of relay 63, to the wiper 40 of
the selector switch 38 and the second contact

‘of the bank associated therewith, to the wind-

ing of relay 65. The relay 65 is thereby en-
ergized to close its own locking circuit at its
b armature. The operation of the ¢ arm-
ature of relay 65 transfers positive battery
from the circuit-breaker 'tripPing relay 70 to
the circuit-breaker closing relay 71. The re-
lay 71, upon operation, completes an obvious
energizing circuit for the closing coil of the
circuit breaker 61 which is thereby closed.

At its a armature, the relay 65 transfers
negative battery, to which it is connected by
wiper 87 and its second contact, from the re-
lay 64 to the relay 63, the circuit for the latter
including the ¢ armature and back contact
of the relay 69 which is deenergized as soon
as the attendant ceases to produce tone B
which is necessary to operate the relay 67.
The relay 63, upon energization, causes the

.circuit for the buzzer 62 to be transferred
from the group of four contacts of the hank:

cooperating with wiper 58 to the associated
group of two contacts, so that two buzzer im-
pulses are transmitted over the telephone cir-
cuit, indicating to the attendant that tho
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circuit breaker 61 has closed. The selector -

switch 55 operates continuously and thus
transmits the signal indication repeatedly.

. Now that the circuit breaker has been
closed, let it-be assumed that the central-sta-
tion attendant desires to trip the breaker.

105

For this purpose, it will also be assumed that

the selector switch 38 is in position to control
circuit breaker 61, that is, its wipers engage
their second bank contacts. Since the circuit
breaker 61 was assumed to be closed, the re-
lay 65 is, of course, energized and locked in.

Che relay 63 is also energized by the comple-
tion of & circuit already traced.

The tﬁg&ng operation is effected by the -
‘same imp

n as that required for the closing
operation, namely, an impulse of tone B.

en this impulse is produced by the central-
station' attendant, the relay 47 operates to
discharge the tube 66 and energize the relay
67.. The operation of the reﬂy 67 at its
armature ¢, as already described, sup?lies
positive battery to the upper terminal of the
wmd.m.% of relay 68. At its b armature, the
relay 67 connects negative battery to the
upper terminal of the relay 69 and also

the relay 63, to the lower terminal of the re-
lay 68. The relay 69 is not energized, how-
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- ever, since its circuit is open at the armature

10

15

30

b of the relay 64. The relay 68, having posi-
tive and negative battery connected to its ter-
minals, is energized and locks in temporarily
through its armature ¢ and its front contact,
until the tone B ceases. o _
The negative battery supplied to the lower
terminal of the winding of relay 68, is also
supplied through the back contact and ¢
armature of the relay 69, the back contact

and ¢ armature of the relay 64 to wiper 41

of the selector switch 38 and its second con-
tact;, which is connected to the lower terminal
of the winding of the circuit-breaker relay
65. Since negative battery is now connected
to both terminals of the winding of relay
65, the relay is deenergized and, at its ¢ arm-
ature and back contact, completes a circuit
for the circuit-breaker-closing relay 70,
which, in turn, closes a circuit to the circuit-
breaker trip coil. g

The operation of the circuit breaker, in the
manner heretofore described, causes the sig-
nal transmitted to the central station to be
changed in accordance with the circuit-break-
er position. o

Additional circuit breakers may be simi-
larly controlled by relays similar to 65, such
as that shown at 78. Signal lamps 79 and 80
may be provided at the sub-station for indi-
cating thereat the position of the various cir-
cuit breakers if the latter dre located out-

~doors, to give an indication of their position

within the station.

It will be obvious that the lamps 79 are en-
ergized when their circuit-breaker closing
relays are energized, and that the lamps 80
will be illuminated when their circuit-break-
er closing relays are deenergized.

I provide also means whereby the attend-

ant at the central station may restore all of
-the equipment at the substation to its nor-

mal condition. To effect this result, the at-
tendant produces a designated tone C, of a
frequency to which the relay 48 responds,
thus causing”the operation of the grid-glow
tube 72 and a relay 78 connected in series
therewith. The operation of relay 73, at its
a armature, connects negative battery to the
@ armature and back contact of relay 43, to
the armature and back contact of the step-
ping magnet 42, to the winding of the step-
ping magnet, the other end of which is con-
nected to positive battery. The selector
switch 38 thereby operates step by step, break-
ing its own energizing circuit and is thus re-
stored to normal in a very short time. When
the selector switch 88 reaches the normal po-
sition, the wiper 37 connects the upper ter-
minal of the winding of the relay 48 to nega-
tive battery, and the relay is energized, the

other terminal thereof being connected to-

positive battery. The relay 86 is energized
in the same manner. ' )
The energization of the relay 43, at its e

7

armature, interrupts the “spinning” or fast-
stepping circuit for the selector switch and
the latter is thereby stopped. When the re-
lay 86 is emergized, it supplies positive bat-
tery through its & armature and front con-
tact to the wiper 59 of the selector switch 55,
Since the selector switch 55 continues step-
ping, a circuit will be completed for the buz-
zer 62 through the wiper 59 as it engages its

first, third and fifth contacts. In this way,.
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a particular buzzer code is transmitted to the

central-station attendant to inform him that
the apparatus at the substation is restoring

itself to normal. When the wiper 59 reaches .

its sixth contact, it supplies positive battery
to the sixth contact of the bank cooperating
with wiper 57. This causes the energization
of relay 52 which energizes, and at its ¢ ar-
mature opens the normal or slow-stepping
circuit of the stepping magnet 54 of the se-
lector switch 55. A spinning circuit for the
selector switch 55 is thereby established
through the wiper 56, of the selector switch,
55 returns to its normal position in a very
short space of time. ,‘

When the wipers engage the last, contact,
a circuit is established from negative bat-
tery through the ¢ armature and front con-
tact of relay 86, the last contact of the bank
engaged by wiper 57, through said wiper to
the winding of relay 52.. Negative battery is
now connected to both terminals of the wind-
ing of relay 52 and the latter:is thereby de-
energized. The deenergization of the relay
52 reestablishes the slow-stepping circuit for
the selector switch 55 and the buzzer code in-
dicating that normal condition is again trans-

mitted to the central station attendant by the

engagement of wiper 59 with its first, third
and fifth contacts.

In order to cause the substation telephone
to hang up and other equipment return to

the idle position, after a repetition of the

“restored-to-normal” signal, the attendant
again energizes the relay 48 by repeating tone
C. The relay 43, which was energized when
the selector switch 38 was restored to nor-
mal, closed a circuit at its ¢ armature. A
circuit is now completed from negative bat-
tery to the front contact and ¢ armature of
the relay 73 which responds to tone C and is
a slow-release relay, to the ¢ armature and
front contact of relay 43 which was ener-
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gized as wiper 387 engaged its 1lst contact, -

‘to the @ armature and back contact of a relay

74, to the winding of a relay 75 and positive

‘battery. The relay 75, at its a-armature, pre-

pares a series energizing circuit for the relays
74 and 75 which, however, does not become ef-
fective until the relay 73 releases its armature

as tone C ceases. When this has occurred, a

series circuit is completed from positive bat-
tery. through the windings of relays 75 and
74, the ¢ armature and front contact of relay
75, the front contact and & armature of relay
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43 to the back contatt and ¢ armature of the
relay 15, to negative battery. Upon the sec-
ond impulse of tone C, the relay 73 is again
energized and supplies positive battery
s through its front contact and b armature, the
front contact and b armature of relay 74, to
the relay 15. As the relay 15 operates, the
locking circuit of the relay 14 is opened and
it is deenergized to restore all equipment to
10 normal. Lo

It is also desirable, in systems of this kind,
to. provide means for automatically indicat-
ing to the central-station attendant when a_
circuit breaker at the substation operates

1s automatically. - All the substation circuit

" breakers will be provided with the usual au-

tomatic tripping devices and may also be pro-

vided with automatic closing equipment, and

the sequence of operations resulting from an

20 automatic tripping or closing of a circuit
breaker will now be described.

If it is assumed that the circuit breaker 61
is automatically t_rip{Jed after having been
closed, the normally closed energizing circuit

28 of a relay 76 will be interrupted at the auxil-
_lary switch 77 of the circuit breaker 61. The
“circuit of the relay 76 is restored immediately
but the momentary interruption therein per-
mits the relays 76 and 33 to energize in series,
30 the circuit including windings of said relays,
the front contact and o armature of relay 76
to the first contact of the bank associated with
the wiper 39, through said wiper to positive
battery. The energization of relay 33 trans-
38 fers positive battery from the circuit for the
lamp 27 to the circuit for the lamp 26. At
the same time, the relay 33, at its b armature,
energizes relay 14 to place the speech repro-
ducer in operation and to lift the receiver of

&0 the substation telephone.

The speech record produced by the ener-
gization of the lamp 26 sends out a call for
the telephone at the central station. This call
is received by the telephone operator and

48 completed in the usual manner. When the
- central-station attendant has obtained a con-
nection with the substation, he may make ap-
‘propriate selections to determine which cir-
cuit breaker has been actuated and take such
80 action as may appear advisable under the
circumstances. The restoration of the system
. is accomplished in the same manner as de-
scribed heretofore. The relays 76 and 33 will,
obviously, be deenergized as soon as the se-
88 lector switch 38 steps from its initial position
and the energizing circuit of the relay 76 will
be reestablished to prepare for the repetition

of the sequence described above. )
, From the foregoing description, it is ap-
® parent that, in the system of my invention, I
have provi(ied a means for permitting an at-
- tendant at the central station of a power-dis-
tribution system, to control circuit breakers
at distant substations and observe the opera-
@ tion thereof, making use of telephone circuits
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for transmitting the control and signalling
impulses.. It is a particular feature of my in-
vention tk .t the control and signalling im-
pulses. are such as are normally transmitted
over telephone circuits and hence are not ob-
jectionable, in any way, from the standpoint
of interference with normal use of said cir-
cuits.

In addition, I have provided means for ob-
taining a vocal response from an unattended
substation when called by a central-station at-

70

75 .

tendant. I have also provided means for °

causing the central station telephone to be
automatically called by the performance of
the usual steps in Futtmg through an ordi-
nary telephone call, substituting an electro-
mechanical speech reproducer for the calling
party in an ordinary operation. The advan-
tages and desirable features of the system of
my invention, it is believed, will be obvious
from the description thereof without further
discussion. ' :

Since. numerous alteraﬁons and modifica- -

tions of the embodiment of my invention
herein illustrated and described will doubt-
less occur to those skilled in the art, it is not
my intention to be limited to the embodiment
herein shown, except as necessitated by the
scope of the appended claims. '

I claim as my invention: -

1. A remote-control system adapted to be
operated by sounds of different frequencies
over standard telephone circuits including a

control office, a remote station, telephone con- -

nections therebetween, speech-reproduction

means at said station, a receiver-lifting de-

vice for the remote station telephone, means
responsive to the ringing current for the sta-
tion telephone bell for energizing the re-

- ceiver lifting device and initiating the oper-

ation of said speech reproduction means to
transmit a predetermined vocal message to
said office to identify the station, automati-

‘cally operable apparatus units at said station

and means nsive to the operation of one
of said units ior energizing the receiver lift-
ing device and initiating the operation of said
speech-reproduction means to transmit to a

telephone operator a call for the central-sta- -

tion telephone.
2. A remote-control system adapted to be
operated b,
tra.nsmitteg
ing a control office, a remote station.and tele-
ghope connections therebtween, sPeech-repro-
ucing means at said station, said means com-
prising a motor-actuated film record, means
responsive to the ri1¥inﬁ currént for the sta-
tion telephone bell for lifting the telephone

‘receiver and initiating the operation of said

speech-reproducing means to transmit speech
to said office to identify said station, and
means actuated by a predetermined move-
ment of the film recorg to effect the release

of the receiver and stop the speech-reproducer

sounds of different frequencies
over telephone circuits, includ-
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by deenergizing the actuating motor for the-

film record.

3. In a remote-control system responsive
to sounds of differing frequencies, a control
office, a remote station having automatically
operable apparatus units therein, telephone

" connections between said stations, speech-

reproducing means at said station selectively
operable to identify the station when called
and for calling the number of the office tele-
phone, means responsive to the ringing of the
station telephone hell for lifting the receiver
and for effecting the operation of said speech
reproducing means to identify the station and
means responsive to an automatic operation
of one of said units for lifting the receiver
and effecting the operation of the speech re-

“producing means to call the number of the

20.
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office telephone.

4. In a remote-control system, & control
office, a remote station having automatically-
operable apparatus units therein, telephones
in said office and station connected to a com-
mon system, an electro-magnetic receiver-
lifting device for the telephone at the remote
station, a speech-reproducing device oper-
able to produce different vocal messages near
the transmitter of the telephone at the remote
station, said device comprising a movable
film record, a motor for actuating the film
record and a plurality of control lamps ef-
fective when separately energized to select
the vocal message produced by the speech-
reproducing device, and a relay responsive to
the automatic operation of an apparatus unit
for effecting the energization of the receiver-

lifting device and. the actuating motor for

the film record and for selecting a predeter-
mined control lamp.

5. A remote-control system comprising a
dispatcher’s office and a substation, telephones
at said office and station disposed to be con-
nected through a public telephone system,
speech—reprogucing means at the substation
selectively operable to produce vocal sounds
of predetermined nature, means responsive to

- a calling operation for the substation tele-
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phone for rendering said telephone operative
and for initiating the operation of the speech-
reproducing means to cause said means to
identify the substation, a plurality of ap-
paratus units at the substation, and means
responsive to the automatic operation of any
one of said apparatus units for rendering the
substation telephone effective to transmit a
message to the telephone operator and for
initiating the operation of the speech-repro-
ducing means to cause said speech-reproduc-

ing means to produce vocal sounds calling for

a connection to the telephone at the dispatch-

-er’s office.

6. In a remote-control system comprising a
dispatcher’s office and a remote station, tele-
phones at each of said stations disposed to be
connected through a public telephone system,

S

a plurality of apparatus units at the substa-
tion each being disposed to be operated to a
plurality of positions, a speech reproducer as-
sociated with the substation telephone oper-
able to transmit vocal messages of different

-predetermined meanings, and means operable

in response to the automatic operation of an
apparatus unit for rendering the substation
telephone operable to transmit a call and to
cause the speech reproducer to transmit a pre-
determined message to the telephone operator
calling for the dispatcher’s office.

7. In a remote-control system comprising
a dispatcher’s office and a substation, tele-

_phones in said office and substation disposed

to be connected through a public telephone
system, apparatus units at the substation,
electro-magnetically operated means for 1ift-
ing the receiver of the substation telephone,
a speech-reproducing device operable to pro-
duce different predetermined vocal messages
near the transmitter of the substation tele-
phone, means responsive to the ringing of the
substation telephone for effecting the opera-
tion of the receiver-lifting means and for in-
itiating the operation of the speech-reproduc-
ing device to transmit a vocal message to iden-
tify the station, means responsive to sounds
of predetermined frequency for selecting any
one of the apparatus units, and means respon-
sive to predetermined operations of the
speech-reproducing device for effecting & dis-
connection of the substation telephone in the
event a selecting operation has not been made
before the said predetermined operations of
the speech-reproducing device are completed.
8. In 2 remote-control system comprising a
dispatcher’s office and a substation, telephones
In said office and substation disposed to be
connected through a public telephone system,
apparatus units at the substation, electro-
magnetically operated means for lifting the
receiver of the substation telephone, a speech-
reproducing device operable to produce dif-
ferent predetermined vocal messages near the
transmitter of the substation telephone,
means responsive to the ringing of the sub-
station telephone for effecting the operation
of the receiver-lifting means and for initiat-
ing the operation of the speech-reproducing
device to transmit a vocal message to identify
the station, means responsive to sounds of
predetermined frequency for selecting an
one of the apparatus units, a control swite
disposed to be actuated by the speech-repro-
ducing device upon the completion of each
vocal message, means responsive to a prede-
termined number of operations of said con-
trol switch for causing the receiver-lifting
means to restore the receiver to normal posi-
tion and to discontinue the operation of the
speech-reproducing device, and means actu-
ated in response to a selecting operation for
rendering the control switch ineffective to
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restore the receiver of the substation tele-
phone to its normal position.

- 9. A remote-control system comprising a.
dispatcher’s office and a substation, telephones
at said dispatcher’s office and substation, a
plurality of apparatus units at the substation,
an electro-magnetic receiver lifting device
for the substation telephone, a speech-repro-
ducing device for producing vocal sounds of
predetermined character near the transmitter
of the substation telephone, means responsive
to the ringing current for the substation tele-
phone for effecting the energization of the re-
ceiver lifting device and for causing the
speech-reproducing device to transmit a pre-

‘determined vocal message to identify the

substation, a selector for selecting any one of
the apparatus units, means responsive to
sounds of a predetermined frequency for ef-
fecting the operation of the selector to effect -
the selection of any desired apparatus units, -
control means operable to discontinue the op-
eration of the speech-reproducing device, and
means responsive to the operation of the
sound-responsive device for actuating the se-
lector and a predetermined operation of the
sound-reproducing device for effecting the
operation of the control means, thereby to ren-
der the sound-reproducing device inoperative
in response to the initiation of a selecting op-
eration. _ . _
In testimony whereof, I have hereunto sub-
scribed my name this 16th day of March, 1929.
ROY J. WENSLEY.



