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To all whom it may coneern:

- Be-it known that T, Curns A, Tueker, a
citizen of the United States, and a 1e51dent
of Edgewood Park, in the county of Alle-
gheny and State-of Pennqvlvanm, have in-

Yented a new and useful fmprovement in

Sircuit-Breakers, of which the following is

a specification.

My invention relates to electric cireuit in-
ter 1'upter s and it has for its object to provide
a simple and durable device of this character
which ‘shall embody electro-responsive op-
crating means requiring a minimum amouni
01 electrical energy. -

~The movable’ ]mlts of e]e(,tr ically operated
cirenit interrupters conrprising stationary
and movable contact member ave often suf-
ficientlv: heavy to effect their sepamtlon from
the shhonary parts as soon as, they are re-
The  operating magnets for these
circuit interrupters usually comprise station-
ary and movable core members which are
separated- by very small air gaps when the
mterrupters are-closed and which are sepa-

rated by considerable air gaps when the in-
Lenuptels are open. With an arrangement
of this kind, the electro-magnet must ob-
viously he so desloned as to have a starting
eapaetty ((m\xdm'xbly in excess of the aver-

age demand apon’it, by rearson of the inertia

of the movable parts which are at rest and
the length of -the air gap existing between
the stationary and movable core members at
starting. ‘

Accordmg to my present invention, I pro-
vide mechanical means for assisting the ini-

tial movement of the contact membem, other
means for holding the contact members in a
position of maxiimum separation, and elec-
tro-responsive means which is adaph,d to ve-
lease the holding means and to act in con-
]lmcrmn with tho mechanical means in effect-
ing the closing of the breaker.

T igure. 1, of the accompanying drawings,

ig an o]e\ahon of a circuit intevrupter con-
structed in accordance with nLy nvention
and Fig. 2 is a detail view of iue operating
mechanism - embodied in  the interrupter
Fig. 8 is a view similar to
[Fig. 2 but 11111st1(1fm0 a slight modification.

I\deumo to the dra awings, the device here
illustrated comprises a fluid-containing tank
1, stationary coptact members 2 and 3 mov-
able contact members 4 and 5, a brldgmo
~omtact arm 6 and an operating mechanism 7.
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The movable contact members are adapted

to cobperate with the stationary contact:

members and are moved into and out of en-
gagement therewith by operating rods 8
which are connected to the bridging contact
member 6 at one end and to the )pomlmo
mechanism 7 at the other end.

The operating mechanism 7 comprises a
lever 9 which is fulerumed upon a stationary
shaft 10, a link 11 which connects one ex-
tremity of the lever 9 with the lower end of
the rod 8, and an -electvo-magnet. 12, The

electro- m‘wmt 12 comprises a winding 13

and a pair of core members 14 and 15, the
member 14 being pivotally attached to the
free end of the lever 9.

The lower extremity of the rod 8 is pro-

vided with a lateral projection 16 which-may
be engaged by a latch 17 when the station-
ary and movable contact members are sepa-
rated to a maximum degree. The latch 17
is rotatably mounted: on a St'ltlon‘uy shaft
18 and its motion is limited in one divection
by an adjustable stop 19. Under normal con-
ditions, the latch is held in engagement with
the stop: by a spring 20.

The movable core member 15 is adapted to
release the latch 17 when the winding 13 is
(\nmg,l,.o& the two parts being, comnected by

a bell-crank lever 21 and a counecting rod 22.

"The bell-crank lever 21 is prov ided with «
counter-welght projection 25 which substan-
tially balances the core member 15 and thus
facilitates the upward movement of the said
member.

A helical tension-spring 23 is connected to
a stationary rod or pin 91 at one end and to
the outer extremity of the lever 9 at the
other, the arrangement of parts being such
that the spring is under considerable {ension
when the circuit interrupter ‘is open. The

outer extremity of the operating lever 9 is

forked and supports a roller 26 which is en-
gnged by a latch 27 when the breaker is
closed. The latch 27 is a part of a bell-
crank lever 28 that is ‘fulcrumed upon a
stationary shaft 29 and is normally held in
one position by a weight 30. '

The bell-crank’ lever 28 is connected by Q
link 31 to the movable core member: 32 of
an auxiliary magnet 33 which serves, wln n
energized, to reloase the latch 27 and thus
permlt the circuit breaker to open. .\
switching device 34 is mounted on the stu-
tionary parts of the cireuit breaker and com-
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prises a rocking blade 33, stationary contact

‘members 36 and an operating arm 37 which

projects from the blade 85. The arm 37 1s
cperatively conaected to the lever 9 by a
link 38 and is so arranged that when the

- circuit breaker is open the switching device

occupies one position in which current may
be supplied to the magnet winding 13 and

when the circuit breaker is closed the circuit |

of the magnet winding 13 is interrupted.

. The operation of the device is as follows:
Assuming that the circuit interrupter is
closed, the latch 27 being in engagement with

1g. 1, and the

the roller 26, as shown in Fig.

movable and stationary contact members be-

ing in engagement with each other; if the
auxiliary magnet winding 33 is energized by

- an over-load or by the action of an attend-

ant, the latch 27 will be withdrawn from
the roller 26 and the movable contact mem-
bers, by reason of their weight, will quickly
become separated from the stationary con-
tact members to a maximum degree. Al-

- though the spring 23 is relatively. strong,
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| the contact members.

the momentum of the moving parts is suffi-
cient to put it under tension, and the latch
17, which is held against the adjustable stop
19 as long as the magnet winding 13 is de-
energized, engages the projection 16 on the
rod 18 and holds the rod in its lowermost
position. When it is desirable to close the
circuit interrupter, energy is supplied to the
magnet winding 13 and, since the core mem-
ber 14 is prevented from moving by reason
of the latch 17, the core member 15 will be
so moved as to decrease the air gap between
the members. 'This movement serves to re-
lease the latch 17 and, since the-core member
15 has now reached the limit of its move-
ment, the core member-14 will be attracted
and will act in conjunction with the spring
23 to move the contact members into engage-
ment with each other.

In Fig. 3, I have shown the rod or pin 24

“as so located with reference to the lever 9

that the spring 23 will have the double
functioh of assisting the operating magnet
to close the circuit-breaker and of supple-
menting the action of gravity in separating
The magnet 138 is de-
energized by the change in position of the
swifch 84 as soon as the breaker is closed;
consequently, the injury which might other-
wise result from the continual energizing of
the magnet windings is avoided and the
energy consumed in the breaker operation is
reduced to a minimum.

Variations in size and arrangement of
parts may be effected within the scope of my
mvention and I desive that only such limita-
tions shall be Iinposed as are indicated in the
appended claims. B

I claim as my invention: .

1. In a circuit-breaker, the combination

.with means for holding the movable mem-

924,482

ber of the breaker in open position, and

means tending to close 1t, of sn electro-

magnet winding and devices successively
actuated thereby to withdraw said holding
means and to-supplement said closing means.

2. In a circuit-breaker, the combination
! with stationary and movable contact mem-
bers, a mechanical means tending to effect
engagement of said members, and a latch for
holding the movable member in a position of
maximum separation from the stationary
member, of an electro-magnet winding and
devices sucecessively actuated thereby to
withdraw said latch and to supplement said
mechanical means. '

3. In a circuit-breaker, the combination
with stationary and movable contact mem-
Lers, a resilient means tending to effect en-
gangement of said members, and a latch for
hoiding the movable member in a position of
maximum separation from the stationary
mewmbers, of an electro-magnet and devices
successively actuated thereby to withdraw
thie latch and to supplement the resilient
means.

4, In a circuit-breaier, the combination
with stationary and movable contact mem-
bers, a starting spring:tending to effect en-
gagement of said members, a latch for hold-
mg the movable member-in a position of
maximum sepavation from the stationary
member, & stop for limiting the movement. cf
the latch in one direction and a resilient
‘means for holding the latch against the stop,
of an' electro-magnet and devices successively
actuated-thereby to withdraw the latch and
to supplement the action of the starting
spring.

5. In a circuit-breaker, the combination
with stationary and movable contact mem-
bers, a starting spring tending to etfect the
engagement of the members, a latch for
holding the movable member in a position of
maximuom separation from the stationary
meinber, a stop for limiting the movement of
the latch in one direction and a spring for
holding the lateh against the stop, of an
electro-inagnet having a winding and two
movable core members, one of said members
being adapted to withdraw the latch and the
other member being adapted to supplement
the starting spring.

6. A circuit-breaker having a latch for
holding its movable member in one of its
extreme positions in combination with a mag-
net comprising a winding and a pair of
movable cove metmbers one of which scrves
to withdraw the latch and the other to move
said mmovable member to its other extreme
position.

7. In an electrical apparatus, the combina-
flon with a wovable contact member, and
means for normally holding it in one of its
extreme positions,.of a solenoid and a pair
¢ of movable core members one of which is
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adapted to release said contact member and /-

the other of which serves to move it to its
other extreme position. SR
8. In a cireuit interrupter, the combination’
with stationary and movable contact, mem-
bers, latches for holding the movable mem-
ber in its' respective extreme positions, a

- gpring-tending to effect an initial movement -
5 / B Ry

of the movable member when it is releas:d
from either position, and a tripping magnet
for actuating one of the latches, of an oper-
ating magnet for actuating the other latch
and closing the breaker: - 4
9. In a circuit interrupter, the combina-
tion .with. stationary and movable contact
members, means for transmitting the move-
ment of the movable member, latches for
holding said member in its respective extreme-

3

pbs'itibns,.a 'startihg spring for effectin an

_Initial ‘movement of the member in either
“direction when‘the corresponding latch is

20

withdrawn, and a magnet for withdrawing .
one of the latches, of an electro-magnet hav-

ing a winding and two movable core mem-

bers, one of. said members being adapted to
withdraw the second latch and the other

| being adapted  to supplement the starting

spring in closing the breaker.
In testimony whereof, I have hereunto
subscribed my name this 21st day of August,

1907.

CURTIS A. TUCKER.

Witnesses: =~ '
J. J. ARNSFIELD,
Birxey Hixes.
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