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To all 1hom it may concern: .

Be it known that we, Jomy L. Harr and
Howarp R. SARGENT, citizens of the United
States, residing at Schenectady, in the county
of Schenectady, State of New York, have in-
vented certain new and useful Improvements

in Remote-Switeh-Control Systems, of which |

the following is a specification.

Our invention relates to means for con-
trolling the operation of electromagnetically-
actuated switches which
tablishing or interrupting the cireuit connec-
tions of a system of distribution or electrical
apparatus located at a distance from the point
of control, and is especially applicable to the
so-called *“ three-wire ” system of electrical dis-
tribution.

In the operation of an electromagnetically-
actuated switch from a distant point it has
been customary to use two controlling wires
or conductors connected with the actnating-
coils of said switch and running back to the
point of control, so that said switch-coils may
be energized to move the switch in either
direction. In systems employing such eleé-
tromagnetically-actuated switches it is neces-
sary to use wires of sufficient size to carry
the current required to operate the switches
and also to employ a great number of wires,
thus making these systems cumbersome and
expensive to construct and maintain.

The object of our invention is to reduce the
number of wires which are required to con-
trol a single switch or a number of switches
from a distant point and af the same time to
make the controlling-circuits independent of
the circuits through the switch-actuating coils.
To accomplish this result, we connect the
actuating -coils of the electromagnetically-
actuated switch to a source of current-supply
and to the contact-terminals of g relay, pref-
erably a polarized relay, and connect the

actuating coil or coils of said relay to a source

of current-supply in such g manner that by
sending current through the said coil or coils
be operated to
complete the local circuit through one of said
switch-actuating coils to close said switch
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(No model,)

I and by sending current through the said relay

coil or coils in the opposite direction the cir-
cuit will be completed through the other
switch-actuating coil to cause said switch to
open.

In operating a plurality of switches we
connect the actuating-coils of said relays to
the source of current-supply in such a manner
that but one wire is necessary for each relay
or group of relays, a common return being
used for all of the relays—that is to say, but
one more wire than the number of switches
or groups of switches is required for the in-
dependent control of any number of switches
or groups of switches. In the application of
our invention to the three-wire system of
distribution the neutral wire of said system
is used as the conumon return for ‘the circuit
containing the relay-actuating coils, thos dis-
pensing with the additional wire and making
it possible to employ but one extra wire for
the control of each remote switch or group
of switches.

In the accompanying drawings, which illus-
trate the preferred embodiment of our inven-
tion, Figure I represents diagrammatically a
three-wire system of distribution equipped
with electromagnetically - actuated switches
controlled from a distant point, and Fig. 2 rep-
resents our preferred form of electromagnet-
ically-actuated switch and the polarized relay
which is used therewith,

Retferring now to the drawings, A indicates
the controlling-switch which may be located
at the power-house, substation, orat any point
from which it is desired to control a plurality
of electromagnetically-actuated switches B 13/
B, & The electromagnetically - actuated
switches B, B/, and B? are ‘adapted to com-
plete or interrupt the branch circuits leading
from the supply-mains a', ', and ¢ of a three-
wire system of distribution
devices D, D', and D3

L, respectively. The
switches B, B’, and B*

are identical in con-

| struction. Therefore but one of said switches

will be described in detail and will he more
clearly understood by reference to Fig. 2 of

the  drawings, in which the switch and relay
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are shown as mounted on the panel G.

=

movable contact member 11 of the switch is
adapted to bridge the fixed contacts 12 12 in
the branch circuit leading to the translating
devices, the said movable contact member be-
ing carried by the lever-arm 13, pivoted at
14.  Also connected to the arm 13 is a con-
necting-link 15, which is pivotally attached
to one arm of the bell-crank lever 16, pivoted
at 17. The lever-arm 13 is insulated from
the lever 16 by the insulating-strips 15’, car-
ried by the link 15. Attached to the other
arm of said bell-ecrank lever 16 is an armature
18. The upward movement of the armature
18 operates the system of levers above de-
seribed to open said switch, and a downward
movement of said armature operates to close
said switeh. The levers 13 and 16, together
with the connecting member 15, form a tog-
gle-lever which operates to maintain the said
switch in its closed position independent of
the actuating-coil used for closing said switch.
The movements of the armature 18 are con-
trolled by the actuating-coils 21 and 22, re-
spectively, said coils being inclosed. within
the magnetic casings 23 and 23, respectively,
and operating when energized to attract the
armature 18 and reciprocate the same.

The actuating-coil 22 of the electromagnet-
ically-actuated switch B is connected to the
supply-mains & and ¢ in a local cireuit com-
prising the conductors 24, 94', and- 23, fixed
contact 26 of the polarized relay C, pivoted
armature 27 of said relay, and the conductor
98. The actuating-coil 21 is connected to the
supply-mains ' and ¢’ in anindependent local
circuit comprising the conductors 24 and 29,
fixed contact 30 of the polarized relay C,
pivoted armature 27 of said relay, and the
conductor 28. The current for energizing
the coils in these local circuits may be taken
from a battery or other source of current-
supply instead of from the supply-mains, as
shown.

The polarized relay Cis so constructed that
when the actuating-coil 31 of said relay isnot
energized the pivoted armature 27 assumes a
position midway between the poles 32 and 32’
of the permanent magnet 35, being main-
tained in such position by means of the spring
33. When current is passed through the ac-
tuating-coil 81 in one direction, the pivoted
armature 27, which carries said actuating-
coil 31, is moved from its normal position
midway between the poles 32 and 32" into con-
tact with the fixed terminal contact 26, thus
completing the local circuit through the ac-
tuating-coil 22 of the electromagnetically-ac-
tuated switch. When current is passed
through the said actuating-coil 31 in the op-
posite direction, the movable member or ar-
mature 27 is attracted by the pole 32" and en-
gages the fixed terminal or contact 30, thus
completing the local circuit through the ac-
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tuating-coil 21 of said electromagnetically-ac-

tuated switch.

The actuating-coils 31 of the polarized re-
lays C, ¢, and C* are connected to a source
of current-supply, preferably located at the
pointof control. In the system shown in Fig.
1 the actuating-coils 31 are connected to the
supply-mains @ and ¢ at the point of control

by means of the double-throw switch A, the

neutral main ' of the three-wire system of
distribution being employed as the return-
wire for the controlling-circuit. The switch
A is connected in such a manner as to com-
plete the circuit through the relay-actuating
coils 31, so as to cause the current to flow in
either direetion through said coils. The con-
trolling-switch A is preferably constructed so
that it will assume normally an inoperative
position, and thus maintain the controlling-
circuit normally open. '

In Fig. 2 we have also shown, on a larger
scale, our preferred form of relay, in which
the actuating-coil 81 is mounted on the piv-
oted armature 27 and the magnet 35 is made
permanent. The spring 33 acts to maintain
the pivoted armature 27 normally in a posi-
tion midway between the poles 32 and 32" of
the magnet 35. It will be clearly understood
that the relative location of the actuating-coil
and the permanent magnet may be changed
readily without departing from the spirit of
ourinvention. For instance, the armature 27
may be made a permanent magnet and the ac-
tuating coil or coils may be mounted on legs
of the magnet 35. .

The operation of the system shown in Fig.
1 will now be described. To close the elec-
tromagnetically-actuated switches, the mov-
able member of the controlling-switch A is
moved from its normal inoperative position
into engagement with the contact 6, thereby
connecting the actuating -coils 31 in series
across the main « and the neutral wire 0’
The circuit through the actuating-coils 31 of
the polarized relays Cis thus completed in
one direction, thereby causing the pivoted ar-
mature 27 of each of said relays to be attract-
ed by the pole 32’ of the magnet 35, bringing
the same into engagement with the terminal
30, thus causing the local circuits through the
actuating-coils 21 of the switches B, B, and
B* to be completed. When the said coil 21
of each switch is energized, the armature 18
is attracted and moves the movable member
11 into engagement with the fixed terminals
12 in the branch circuits.

The bell-crank levers 13 and 16 of the elec-
tromagnetically-actuated switch form a tog-
@le-joint which when straightened out into the
position it assumes when the switch is closed
will maintain such position independent of
the action of the magnet-coil 21 until a force
such as the magnetic attraction of the coil 22
is applied to buckle said toggle. By so con-
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structing said switch it is unnecessary to
maintain the circuit closed through the actu-
ating-coils 21 and 22.. Therefore immed;-
ately after the said switch. has been closed the
movable member of the swiich A
leased, and it will then automatically assume
its normal position out of engagement with
the fixed contacts € and 6. The movable
members or armatures 27 of the relays C, ¢,
and C* will then assume the position shown
in the figures, being forced into said position
by means of the springs 33. .

When it is desired to open the electromag-
netically-actuated switches, the movable mem-
ber 5 of the switch A is thrown so as to en-
gage the fixed contact-terminal 6". This con-
nects the actuating-coils 31 in series across
the main ¢ and the neutral wire 4', thus caus-
ing a current-flow through the coils 31 of
the polarized relays in
to that obtained when the movahle member 5
was in engagement with the contact 6. The
said coils 31 are thus energized, so that the
movable member 27 of each of said relays
will be attracted by the pole 32 and will en-
gage the fixed contact or terminal 26, thus

ating-coil 22 of each of the electromagnetic-
ally-actuated switches. The completion of
this local circuit energizes the said coil 22 and
causes the armature 18 to be attracted, thus
buckling the toggle above described and caus-
ing the movable member 11 of the said switch
to assume the position shown in the figures.
Releasing the movable member of the switch
A deénergizes the coils 31 and allows the
movable armature 27 of each relay to assume
its normal position between the poles 82 and
32', thus opening the local cireuit through the
actuating-coil 21 and deénergizing said coil.
The electromagnetically-actuated switchesare
maintained in their open position by gravity.

At will thus be seen that the control-circuits
through the coils 31 of the relays C (' (7
&c., are independent of the local circuits
through the actuating-coils of the switches B
B’ B, &c., and that a very small amount of
current is required to energize the coils 81 of
said relays.  The conductors in said control-
circuit, therefore, may be made of fine wire,
thus saving considerable expense in the in-
stallation of the system. Since the return-
wires of all the relays or groups of relaysare
connected together in one common return,
simplicity in connections and a great sg ving
of wire are obtained, especially when the ney-
tral wire of the three-wire system of distri-
bution is used for the common return, as
shown in the ficures. It will beseen that for
a certain number of switches to be operated
from a distant point hut one more wire or

conductor than the number corresponding to
the number of switches or groups of switches
to be operated is required in the control-cip-

a direction opposite |

may be re-

3

cuits, and when the three-wire system of dis-
tribution is employed hut one wire is re-
quired for the control of each switch or group
of switches.

Although but a single group of switches is
shown in the system illustrated, it is clear
that any number of switches or groups of
switches may he installed, it being necessary
to have an additional wire and controlling-
switch for each additional electromagnetic-
ally-actuated switch or group of switches.

The specific electromngnetical]y-actuated
switch herein shown and described forms no
part of our present invention, but constitutes
the subject-matter of a copending application
of H. R. Sargent, Serial No. 27,797.

What we claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In asystem of electrical distribution, the
combination with supply-mains and branch
mains, of an electromagnetically - actuated
switch for opening and closing the cireuit be-
tween the supply and branch mains, circuits
inwhichthe actuating-coils of said electromag-
neticswitch are located, and a relay adapted to

; complete said circnits whereby said switch is
completing the local circuit through the actu-

alternately opened and closed.

2. Inasystem of electrical distribution, the
combination with supply-mains and branch
mains, of an electromagnetically - actuated
switch for opening and closing the circuit be-
tween the supply and branch mains, circuits
in which the actuating-coils of said electro-
magnetic switch are located, a relay adapted
to complete said circnits whereby said switch
is alternately opened and closed, and means
located at a distance for controlling the oper-
ation of said relay.

3. Inasystem of clectrical distribution, the
combination with supply-mains and branch
mains, of an electron1agnetically - actuated
switch for opening and closing the circuit be-
tween the said supply and branch mains, cir-
cuits in which the actuating-coils of said elec-
tromagnetically-actnated switeh are located,
a polarized relay adapted to complete said cir-
cuits as desired, and means for maintaining
sald circuits normally open.

4. In a system of clectrical distribution, the
combination with supply-mains and branch
mains, of an electronmgneticall,\'— aetuated
switch for opening and closing the circuit be-
tween said supply and branch mains, two cir-
cuits connected with said supply-mains in
which the actuating-coil for opening said

I'switch and the actuating-coil for closing said-

switch are respectively located, and a relay
adapted to complete said circuits alternately
to open and close said switeh.

5. Inasystenm of electrical distribution, the
combination of supply - mains and branch
mains, an electl'omagnetically-actuated switch
for opening and closing the circuit between
said sapply and branch mains, two circuitsin
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which the actuating-coil for opening said
switch and the actnating-coil for closing said

~switch are regpectively located, a relay adapt-

ed to close said circuits one at a time,and means
located at a distance for completing the circuit
through the actuating-coil of said relay to op-
erate the same to cause the electromagnetic-
ally-actuated switch to open and close alter-
nately. ' » .

6. In combination, a relay, two independent
normally open circuits controlled by sald re-
lay, an electromagnetically -actuated switch
the actuating-coil for opening said switch be-
ing located in one of the circuits and the coil
for closing said switch being located in the
other of said circuits, and means for control-
ling the operation of said relay to complete

said circuits and operate said switch as de-

sired.

7. In combination, an electromagnetically-
actuated switch, two independent normally
open circuits in which the actuating-coil for
closing said switch and the actuating-coil for
opening said switch are respectively located,
a polarized relay for controlling said circuits,
and aswitch for completing the circuit through
the actuating coil or coils of said relay in one
direction to cause one of said circuits to be
closed and for completing the circuit through
said relay-actuating coilor coils in the oppo-
site direction to cause the other of said cireuits
to be closed. .

8. Inasystem of electrical distribution, the
combination of supply - mains and branch
mains, a plurality of electromagnetically-actu-
ated switches for opening and closing the cir-
cuits between said supply and branch mains,
circuits in which the actuating-coils of said
switches are respectively located, a plurality
of polarized relays the armatures of which are
adapted to make and break said circuits, and
means for holding said armatures in such a
position when the actuating-coils of said re-
lays are deénergized that the said circuits are
maintained normally open.

9. In combination with the supply-mains of
a three-wire system of electrical distribution,
branch mains,an electromagnetically-actuated
switch for opening and closing the circuit be-
tween the supply and branch mains, a relay
for controlling the actuating-coils of said
switch, and a control-circuit for the actuating-
coil of said relay which includes the neutral
wire of said three-wire systém.

10. Incombination with the supply-mains of
g three-wire system of electrical distribution,
branch mains,an electromagnetically-actuated
switch for opening and closing the circuit be-
tween the supply and branch mains, a relay
for controlling the actuating - coils of said
switch, and means located at a distant point of
control for connecting the actuating-coil of

766,391

said relay in circuit between the neutral wire
and either outside wire of said system, as de-
sired. .

11. Incombination with the supply-mains of
a three-wire system of electrical distribution,
branch mains,an electromagnetically-actuated

switeh for opening and closing the circuit be-

tween the supply and branch mains, circuits
in which the actuating-coils of said switch are
located, a polarized relay for controlling said
circnits, and a control-circuit for the actuat-
ing-coil of said relay which includes the neu-
tral wire of said three-wire system.

12. Tn combination with the supply-mains of
a three-wire system of electrical distribution,
branch mains,an electromagnetically-actuated
switeh for opening and closing the circuit be-
tween the supply and branch mains, circuits
in which the actuating-coils of said switchare
located, a polarized relay for controlling said
circuits, and a switch located at a distant point
of control for connecting the coil of said re-
lay in circuit between the neutral wire and
either outside wire of said three-wire system
whereby current may be sent in either direc-
tion throughsaid relay-actuating coil to cause
said electromagnetically-actuated switch to be
opened and closed as desired.

13. Incombination with the supply-mains of
a three-wire system of electrical distribution,
a plurality of branch mains, a plurality ofelec-
tromagnetically-actuated switches for opening
and closing the circuits between said branch
mains and said supply-mains, a plurality of
relays for controlling the actuating-coils of
said switches, and control-circuits for the ac-
tuating-coils of said relays or groups of re-
lays which include the neutral wire of said
three-wire system. ’

14. In combination with the supply-mains of
a three-wire system of electrical distribution,
a plurality of branch mains, a plurality of elec-
tromagnetically-actuated switches for opening
and closing the circuits between the branch
mains and said supply-mains, circuits in which
the actuating-coils of said switches are lo-
cated, a plurality of relays or groups of re-
lays for controlling said circuits, and means
located at a distant point of control for con-
necting the actuating-coils of said relays or
groups of relays in circuit between the neu-
tral wire of sald three-wire system and either
cutside wire as desired for the purpose of con-
trolling the operation of said electromagnet-
ically-actuated switches.

In witness whereof we have hereuntoset our
hands this 24th day of November, 1902.

JOHN L. HALL.
HOWARD R. SARGENT.
Witnesses:
Bexsamin B. Horw,
HeLexy ORFORD.

65

70

8o

85

9o

95

100

105

110

115




