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- Beat known that I, Curris A TUCKER,
citizen of the United States, and a resident

ot Idgewood Park, in the county of Alle-

oheny and State- ot Pel‘mwlvanm have 1n-

vented a new and useful hnprovement in

10

sireuit-Breakers, of whlch the fo]lowmﬂ 18

‘a specification.

My mvention relatec; 10 electric (:1rcu1t 1n-
ter 1'upter% and 1t has for its object to provide

asimple and duarable device of this charactel

which shall embody electro-responsive op-
craling nieans requiring a mlmmum amount

| ui ele(-tucﬂl energy.
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| Lenuptm% are

"Fhe movable pfut% of e]e(,trl(' ﬂly oper ated
ciredit interrupters conrprising stationary
and movable contact memberq are often suf-
ficiently heavy to effect their %epamtlon from
the stationary parts as soon as. they are re-
leaged. The operating magnets for these
erreutt interrupters uamllv comprise station-
~ary and movable core
separated by very small air gaps when the
mtemuptuq are-closed and which are sepa-

rated by considerable air gaps when the in-
e open. With an arrangement
()]L this kind, the electro-magnet muqt oh-
viously he 5o de%wned as to have n starting
capactty consider 11)11; i excess of the aver-
age demand upon'it, by reaxon of the inertia
of the movable ]mltq which are at rest and
the length of -the amr gap existing between
the %tauonm v m.(l movable core meml'}ers at
‘af‘ll‘tlllﬂ ' '

Accor ding to my present mvention, 1 pro-
vide mechanical means for assisting the ini-
tial movement of the contact me'mbe1 s, other
means for holdimg the contact members in a
position of maxiimum separati-n, and elec-
tro-responsive means which is adapted to re-
lease the holding means and to act in con-
Junetion with the niechanical means in effect-
ing the closing of the breaker.

I* ioure 1, of the accompanying drawings.-

1§ an. (*]remh(m of a circuit mterrupter con-

. structed 111&(*001{1&’(10@ with Iy mvention
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and Kig. 2 is a detail view of tue operating
interrupter

nw{lmm%m embmlled i the
shown 1 Fig. 1. "Tig. 8 is a view similar to
T, 2 but 1llmt1¢1fm0 a slight modification.

111,191'11110 to the vz awings, the device here
illllthated comprises a fluid-containing tank
1. stationary contact members 2 and 3 mov-
able contact members 4 and 5, a brldgmo
~omtact arm 6 and an operfztm{r niechanism 7.

rated to a maximum. degree.
1s rotatably wounted on a %tqtlonﬂ.w shatt
18 and its motion is limited in one direction

members which” are

The mov .:11)1(, contuct mmnb@rs are adapted

to cotperate with the stationary contact

members and are moved into and out of en-

oagement therewith by operating rods 8
1\111('11 are connected to the bridging contact
meinber 6 at one end and to the }p_e.mtum

niechanism 7 at the other end.

The operating mechanism 7 comprises a

lever 9 which is fulerumed upon a %t:ltl()lhll\ |
-shatft 10, a link 11 which connects one ex-
tremity of the lever 9 with the lower end of

the rod 8, and an electro-magnet. 12. The
electro-magnet 12 comprises a winding 13
and a pair of core members 14 and 15, the
member 14 being pivotaily attached to the
free end: of the lmfor 9.

The lower extremity of 1119 rod 8 is pw-'

vided with a lateral projection 16 which -may
be engaged by a latch 17 when the station-

ary and movable contact members are sepa-
The latch 17

by an adjustable stop 19. Under normal con-
ditions, the latch is held in engagement with
the atop by a spring 20. -

" The movable core member 15 is uhptml to
release the latch 17 when the windmg 13 1s
{hnmgﬁlmd the tw 0 parts bemng. (mmt(tu Iy

a bell-crank Tever 9 )1 and a connee Ling rod 292,

The bell-crank lever 21 1s prov ided with a
counter-weight projection 25 which substau-

tially balances the core member 15 and thus

facilitates the upward moveme,nt of the sad

‘member.

A helical tension- %pruw 93 is conmected to
a stationary rod or pin 24 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 tmamu
when the circait interrupter is open. 'T'he

outer extremity of the operating lever 9 1s

forked and supports a roller 26.which 1s en-
agaged 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 nor nnlly held 1
one position by a weight 30. =

The bell-crank’ lever 28 15 connected by 1
link 31 to the movable core member:32 of
an auxiliary magnet 33 which serves, wlien
energized, to re]f;ase the lateh 27 and this
permli the ecircuit breaker to open. .\
switching device 34 is mounted on the stu-
tionary 1)‘11"‘[0_, of the circuit breaker and com-
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prises a rocking blade 33, stationary contact

‘membeis 36 and an operating arm 37 which

projects from the blade 85. The arm 37 1s
cperatively connected to the lever 9 by =
link 388 and 1s so arranged that when the

circuit breaker is open the switching device |

eccupies one position 1n which current may

when the circuit breaker is closed the circuif .
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65 -with means for holding the movable mem- | of movable core members one of which s 130

of the magnet winding 13 is interrupted.
~ The operation of the device is as follows:

Assuming that the circuit interrupter 1s

closed, the latch 27 being in engagement with

the roller 26, as shown in Fig. 1, and the
movable and stationary contact members be-

ing in engagement with each other; 1f 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,

the momentum of the moving parts is suifi-
cient to put i1t under tension, and the latch
17, which 1s held against the adjustable stop
19 as long as the magnet winding 13 1s de-
energized, engages the projection 16 on the
rod 18 and holds the rod 1n its lowermost
position. When 1t 1s 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 iimit of 1ts 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 |

function of assisting the operating magnet
to close the circuit-breaker and of supple-
menting the action of gravity i separating

o the contact members. The magnet 13 is de-

energized by the change 1n position of the
switch 84 as soon as the breaker 1s closed;
consequently, the injury which might other-
wise result from the continual energizing of
the magnet windings 1s avoided and the
energy consumed in the breaker operation is
reduced to a nunumum. |
Variations 1n size and arrangement cf
narts may be effected within the scope of my
mvention and I desire that only such iimita-
tions shall be 1impesed as are indicated 1t the
appended claims. _
1 claim as my 1nvention:

1. In a circuit-breaker, the combination

ber of the vreaker in open position, and

means tending to close it, of an clectro-

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

_ v | with stationary and movable contact men-
be suppiied to the magnet winding 13 and |

Lers, a mechanical means tending to eflect
engagement of said members, and a latch for
holding the movable member 1n a position of
maximum separation from the stationary
member, of an electro-magnet winding and
devices successively 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-
bers, a resilient means tending to efiect en-
cagement of said members, and a lateh for
hoiding the movable member 1in a posttion of
maximum separation from the stationary
mewbers, of an electro-magnet and devices
successively actuated thereby to withdraw
the latech and to supplement the resilient
means, '

4. In a circuit-breaker, the combination
with stationary and movable contact mem-
bers, a starting spring.tending to effect en-
gagement of said members, a latch Tor hold-
g the movable member-in a position ot
maximum separation from the stationary
member, a stop Tor 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 suppleiment the action of the starting
SPring. - - -

5. In a circuit-breaker, the combination
with stationary and movable contact mem-
bers, a starting sprimg tending to effect the
engagement of the members, a latch for
holding the movable member 1 a position of
maximum  separation from the stationary
member, a ston for limiting the movement of
the latch in one dirvection and a spring for
holding the latch against the stop, of an
electro-magnet having a winding and two
movable core members, one ot said members
being adapted to withdraw the latch and the
other member being adapted to supplement
the starting spring. -

6. A circait-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 members one ot wiich serves
to witharaw the latch and the other to move
said movable member to 1ts other extreme

- postiion.

e

[, In an electrical apparatus, the combina-
tion with a wovable contact member, and
means for normally holding 1t in one of 1ts
extreme positions,.of a solenoid and a pair
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adapted to release said contact ‘member and

-

the other of which serves to move it to 1ts

- other extreme position.

L ] & B

. and closing the breaker: -

15

-0, 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.

“with stationary and movable contact, mem- |
Ders, latches for holding the movable mem-
ber -in .its respective extreme positions, a
- spring-tending to eflect an initial movement
of the movable member when 1t 1s 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

]

| pbéitibns, a’starting spring for effecting an

| Initial ‘movement of the member in either
0 . .. . | direction when‘the corresponding latch is
8. In a cireuit interrupter,the combination-

20

withdrawn, and a magnet for withdrawing

one of the latches, of an electro-magnet hav-
| ing 2 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.

25

‘In testimony whereof, T have hereunto

subscribed my name this 21st day of August,
1007, . R A

~ CURTIS A. TUCKER.
 Witnesses: . S
- J.J. ARXNSFIELD,

- BTRE BY Hm_r;s'.
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