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Description

FIELD

[0001] The present invention relates generally to circuit
breakers, and more particularly to apparatus adapted to
limit rotation of components used in circuit breakers.

BACKGROUND

[0002] Within circuit breakers, one or moveable elec-
trical contacts may be provided. Typically, such move-
able electrical contacts are included on moveable contact
arms that pivot relative to a circuit breaker housing. Gen-
erally, a spring biases the moveable contact to a closed
configuration such that intimate contact is provided be-
tween a stationary and moveable electrical contact.
Some circuit breakers may include multiple interconnect-
ed contact assemblies. For example, a single electrical
phase may be directed and coupled to individual side-
by-side electrical contact assemblies of a multi-phase
circuit breaker. Three or four phase breaker assemblies
are commonplace. Each electrical contact assembly may
be connected to adjacent ones through a cross member,
and each of the side-by-side electrical contact assem-
blies is adapted to pivot about a common pivot axis.
[0003] However, existing pivoting constructions may
lead to certain design compromises. Thus, improved piv-
oting apparatus adapted to use in side-by-side electrical
contact assemblies are sought. In US 3 133 164 A a
reversing drum switch is described. The switch is easily
adjustable to change either the "forward" or "reverse"
setting of the switch, or both, from a maintained position
to a momentary one or different combinations thereof.
[0004] EP 1 363 299 A2 describes a power switch
which has contact holders made of insulating molded ma-
terial, unitarily connected to a connecting link, so that a
steel core lies outside contact pressure springs. A metal
holding plate is rigidly connected to the connecting link
in a center pole space, swivelably connected to an op-
erating mechanism, and pivotably mounted at the side
pieces.

SUMMARY

[0005] In a system embodiment, a multi-pole electrical
contact assembly is provided. The multi-pole electrical
contact assembly includes a plurality of electrical contact
assemblies, each electrical contact assembly having a
crossbar and one or more contact arms pivotable relative
to the crossbar, and a limit stop apparatus coupled to the
crossbar of each electrical contact assembly, wherein
the limit stop apparatus has limit stops configured and
adapted to engage the one or more contact arms on a
same side of the one or more contact arms containing
moveable electrical contacts.
[0006] In another apparatus embodiment, a circuit
breaker is provided. The circuit breaker includes a circuit

breaker housing, a plurality of electrical contact assem-
blies, each electrical contact assembly having a crossbar
and one or more contact arms moveable relative to the
crossbar, and a limit stop apparatus coupled to the cross-
bars of each of the plurality of electrical contact assem-
blies, wherein the limit stop apparatus has limit stops
configured and adapted to engage the one or more con-
tact arms on a same side of the one or more contact arms
containing moveable electrical contacts.
[0007] In a method aspect, a method of operating a
multi-pole electrical contact assembly is provided. The
method includes providing a plurality of electrical contact
assemblies, each electrical contact assembly having a
crossbar and one or more contact arms having one or
more moveable electrical contacts pivotable relative to
the crossbar, and a limit stop apparatus having limit
stops, the limit stop apparatus coupled to and intercon-
necting to the crossbar of each electrical contact assem-
bly, and engaging with the limit stop apparatus, the one
or more contact arms on a same side of the one or more
contact arms containing the one or more moveable elec-
trical contacts.

BRIEF DESCRIPTION OF DRAWINGS

[0008]

FIG. 1A illustrates a front isometric view of a limit
stop apparatus adapted to mount to a plurality of
electrical contact assemblies according to embodi-
ments.

FIG. 1B illustrates a rear isometric view of the limit
stop apparatus according to embodiments.

FIG. 1C illustrates a front isometric view of a con-
necting bar of a limit stop apparatus according to
embodiments.

FIG. 1D illustrates a cross-sectioned side view of the
limit stop apparatus taken along section line 1D-1D
of FIG. 1B according to embodiments.

FIG. 2 illustrates an isometric view of an electrical
contact assembly according to embodiments.

FIG. 3 illustrates an isometric view of a multi-pole
contact assembly including a plurality of electrical
contact assemblies of FIG. 2 interconnected by the
limit stop apparatus of FIG. 1A-1B according to em-
bodiments.

FIGs. 4A and 4B illustrates partially cross-sectioned
partial side views of various spring assemblies that
may be used in an electrical contact assembly ac-
cording to embodiments.

FIG. 5A illustrates an isometric view of spring as-
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semblies mounted between contact arms and a com-
mon crossbar insert of an electrical contact assembly
according to embodiments.

FIG. 5B illustrates an isometric view of a bracket
adapted to mount an electrical contact assembly to
a circuit breaker housing according to embodiments.

FIG. 6A illustrates a partially cross-sectioned side
view of an electrical contact assembly shown in a
closed (ON) configuration according to embodi-
ments.

FIG. 6B illustrates a partially cross-sectioned side
view of an electrical contact assembly shown in an
open (OFF) configuration according to embodi-
ments.

FIG. 6C illustrates a partially cross-sectioned side
view of an electrical contact assembly shown in a
blown open configuration according to embodi-
ments.

FIG. 6D illustrates a partially cross-sectioned side
view of an electrical contact assembly shown in a
blown open configuration illustrating an internal con-
struction according to embodiments.

FIG. 7 shows an isometric view of a circuit breaker
including that may include a multi-pole electrical con-
tact assembly according to embodiments.

FIG. 8 shows an isometric view of a circuit breaker
housing with an upper housing portion removed in-
cluding a multi-pole electrical contact assembly ac-
cording to embodiments.

FIG. 9 illustrates a partially cross-sectioned side view
of a circuit breaker housing including a multi-pole
electrical contact assembly mounted therein accord-
ing to embodiments.

FIG. 10 illustrates a partially cross-sectioned side
view of a circuit breaker including a multi-pole elec-
trical contact assembly mounted therein according
to embodiments.

FIG. 11 is a flowchart illustrating a method of oper-
ating an electrical contact assembly according to em-
bodiments.

FIGs. 12-13 are flowcharts illustrating other methods
of operating electrical contact assemblies according
to embodiments.

DESCRIPTION

[0009] In view of the foregoing difficulties, an improved

limit stop apparatus is provided, as well as an electrical
contact assembly including the limit stop apparatus. In
another aspect, a circuit breaker including the improved
limit stop apparatus and multi-pole electrical contact as-
sembly is provided. Methods of operating a multi-pole
electrical contact assembly including the limit stop appa-
ratus are also provided.
[0010] As will become apparent from the various em-
bodiments, the limit stop apparatus has limit stops that
advantageously limit motion of the one or more contact
arms of the individual contact assemblies. The limit stop
functions to tie the individual electrical contact assem-
blies together such that the crossbars thereof move in
unison, such as when a circuit breaker handle is actuated.
Furthermore, the limit stop apparatus may include arc
shields that function to limit exposure of the internal con-
tact assembly components to arcing and arc debris upon
encountering an interruption event (e.g., after breaker
tripping).
[0011] These and other embodiments of the limit stop
apparatus, multi-pole electrical contact assembly, circuit
breakers including a multi-pole electrical contact assem-
bly and methods of operating multi-pole electrical contact
assemblies are described below with reference to FIGs.
1A-13. The drawings are not necessarily drawn to scale.
Like numerals are used throughout to denote like ele-
ments.
[0012] Referring now in specific detail to FIGs. 1A-1B,
a limit stop apparatus 100 is shown. The limit stop appa-
ratus 100 is a part of a multi-pole contact assembly 300
(FIG. 3) that may be installed in a circuit breaker housing
660 of a circuit breaker 700, as shown in FIGs. 7-10, for
example. The limit stop apparatus 100 may perform mul-
tiple functions within the circuit breaker 700, and is func-
tionally coupled to, and interconnects, individual contact
assemblies 200 (FIG. 2) with one another. In order to
understand the function of the limit stop apparatus 100,
the electrical contact assembly 200 will first be described.
[0013] Referring now in specific detail to FIG. 2 to FIG.
5B, an embodiment of the electrical contact assembly
200 and its components are shown. The electrical contact
assembly 200 will be referred to herein as an "electrical
contact assembly," "contract assembly," or just "assem-
bly." The contact assembly 200 may be installed in a
circuit breaker housing 660 of a circuit breaker 700, as
shown in FIGs. 6A-10, for example. As depicted, the cir-
cuit breaker 700 may include multiple individual contact
assemblies 200 (e.g., one for each electrical phase). For
example, a multi-pole contact assembly 300 may be in-
cluded in a three-pole circuit breaker (See FIGs. 3 and
8) and may include three electrical contact assemblies
200 oriented in a side-by side configuration.
[0014] Again referring to FIGs. 2-5B, each electrical
contact assembly 200 may be interconnected to a re-
spective load terminal (e.g., a single phase) via one or
more flexible electrical conductors 501 (FIG. 5A). In some
embodiments, the flexible electrical conductor 501 may
be one or more braided or laminated conductive metal
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lines. The flexible electrical conductor 501 may be con-
nected to each of the contact arms 206 (described be-
low), such as by braising, welding, soldering, or the like.
Other means for connection may be employed. The con-
tact assembly 200 may include one or more contact arms
206.
[0015] Referring to FIGs. 2 and 4A-4B, the electrical
contact assembly 200 may include a body structure such
as a crossbar 202, a pivot pin 204 mounted in the cross-
bar 202, and one or more contact arms 206 pivotally
mounted on the pivot pin 204 and rotatable about a first
pivot axis 207 extending along a length of the pivot pin
204. The pivot pin 204 may be manufactured from a rigid
material, such as steel. Other rigid materials may be
used. In some embodiments, the pivot pin 204 may be a
rivet. In the depicted embodiment, pivotal attachment of
the contact assembly 200 to a circuit breaker housing
660 of a circuit breaker 700, as shown in FIGs. 9 and 10,
may be about a second pivot axis 208. The crossbar 202
may function as a body to enable the pivotal attachment
of the contact assembly 200 relative to a circuit breaker
housing 660, such as shown in FIGs. 6A-6D, and FIGs.
9 and 10. Pivoting rotation of the contact assembly 200
about the second pivot axis 208 may be provided by pilots
213 extending laterally from either side of the crossbar
202 and rotationally received within holes 570A, 570B in
a bracket 315 (FIGs. 3 and 5B).
[0016] The crossbar 202 may be manufactured from a
suitably rigid material, such as a filled plastic or a metal
(e.g., steel) sheet, and may include generally parallel first
and second sidewalls 202A, 202B and a pocket 202C.
In the depicted embodiment, the pivot pin 204 may extend
between the first and second sidewalls 202A, 202B. Fur-
thermore, in the depicted embodiment, the multiple con-
tact arms 206 are pivotally mounted on the pin 204 in a
side-by-side orientation wherein the pin 204 passes
through apertures 215. Suitable spacers (e.g., bosses
on each arm 206) may maintain a proper spacing be-
tween the respective contact arms 206 such that they
may rotate freely thereon. Mounted on each of the contact
arms 206, such as on a first arm portion thereof, is a
moveable electrical contact 209M. The moveable elec-
trical contact 209M is spaced from the first pivot axis 207
on the first arm portion by a first distance. The first dis-
tance may be between about 40 mm and 60 mm, and
about 54 mm in some embodiments, for example. Other
first distances may be used.
[0017] Pivotally coupled to a second arm portion of
each contact arm 206, is a spring assembly 210. The
spring assembly 210 pivotally connects to the second
arm portion by a pivoting connector at a connection lo-
cation that is spaced a second distance from the first
pivot axis 207. The second distance may be between
about 15 and 25 mm, and about 19 mm in some embod-
iments, for example. Other distances may be used. Gen-
erally, the second distance is less than the first distance.
Furthermore, the second arm portion of the contact arm
206 may be located on an opposite side of the pivot axis

207 from the first arm portion of the contact arm 206.
[0018] In some embodiments, the spring assembly 210
may comprise a strut. The spring assembly 210 is cou-
pled between the crossbar 202 and the second arm por-
tion of the contact arm 206. The spring assembly 210
may include, as shown in FIGs. 4A-4B, a clevis pin 212,
and a spring 214 received on the clevis pin 212. The
clevis pin 212 may be a cylindrical pin including an end
portion 212A that is configured and adapted to be re-
ceived and pivot relative to the crossbar 202.
[0019] In some embodiments, the crossbar 202 may
include a crossbar insert 216 (FIGs. 4A-4B, 5A and 6D).
In the depicted embodiment, each of the spring assem-
blies 210 couples to the crossbar 202 via the crossbar
insert 216. Crossbar insert 216 may be received in the
pocket 202C of the crossbar 202 or otherwise retained
for rotation therein. In some embodiments, the crossbar
216 may be fastened by screws in the pocket 202C. The
crossbar insert 216 may be a cast metal, such as steel,
for example. A representative crossbar insert 216 is
shown in cross section in FIGs. 4A-4B. Another crossbar
insert is shown in FIG. 5A. The crossbar insert 216 is
adapted to receive the ends 212A of the clevis pins 212
of spring assemblies 210. As should be understood, elec-
trical contact assemblies 200 having any number of
spring assemblies therein, such as one, two, three, four,
five, or more may be provided. Each respective spring
assembly 210 engages the crossbar insert 216.
[0020] Specifically, each clevis pin 212 may be re-
ceived in a pivot recess 218 formed in the crossbar insert
216, for example. The pivot recess 218 may be oversized
(e.g., larger in dimension) as compared to an outside
dimension of the clevis pin 212 at the end 212A. For
example, the clevis pin 212 may include a diameter of
the cylindrical portion of between about 3 mm and 8 mm,
or even about 3 mm and 5 mm, and may be about 4 mm
in some embodiments. Other diameters may be used. In
some embodiments, the pivot recess 218 may be elon-
gated in one direction, such as along a direction of pivot
of the clevis pin 212 in the crossbar insert 216. The elon-
gation provides a larger dimension than the end of the
clevis pin 212 along the direction of pivoting, as compared
to the dimension perpendicular thereto, which may be
only slightly larger than the end 212A of the clevis pin
212. The pivoting results from tripping of the contact as-
sembly 200 from a closed (ON) configuration (FIG. 6A)
to an open (OFF) configuration (see FIG. 6B).
[0021] To minimize restriction (e.g., friction) due to piv-
oting resistance of the spring assembly 210 relative to
the crossbar insert 216 as the spring assembly 210 pivots
from the closed (FIG. 6A) to the open configuration (FIG.
6B), a curved or pointed surface 216A may be included
on a portion of the crossbar insert 216 contacted by the
spring 214 (See FIG. 6D). The surface of the crossbar
insert 216 may also include lubrication or other low friction
surface treatment thereon. In some embodiments, the
structure of the crossbar insert 216 may be integral with
the crossbar 202. In the case of a pointed ridge, the ridge
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may extend along the transverse width of the crossbar
insert 216. The pointed ridge may be formed by the in-
tersection of two planes formed on upper and lower sides
of the front surface of the crossbar insert 216. A small
radius may be provided on the ridge.
[0022] As best shown in FIGs. 4A-4B, the spring as-
sembly 210 may include a spring retainer 219 in contact
with a first end of the spring 214. The spring retainer 219
may be a separate component or part of the pivoting con-
nector of the spring assembly 210, such as part of a clevis
220 (FIG. 4B) or rod end 228 (FIG. 4A). In the depicted
embodiment, the spring 214 may be a helical coil spring.
The spring 214 may have a spring constant (K) of be-
tween about 8 and 75 N/mm, for example. The spring
214 may have a length between about 30 mm and 50
mm, for example. The outer diameter of the helical coil
spring 214 may be between about 6 mm and 14 mm, for
example. The wire diameter of the spring 214 may be
between about 1 mm and 3 mm. Other spring stiffnesses,
lengths, outer diameters, and wire diameters may be
used.
[0023] Other types of springs 214 may be used and
received over the clevis pin 112, such as conical springs,
bellville washers, volute spring, wave springs, dome
springs, or the like. Table 1 below outlines various coil
springs that may be used for several designs. However,
in some embodiments different spring constants may be
used. As will be described below, certain attachments of
the rod end 228 to the second arm portion of the contact
arm 206 may allow for use of slightly larger spring diam-
eters. In some embodiments, use of larger springs may
improve the withstand rating (maximum short time cur-
rent the circuit breaker can withstand without opening
the contacts) of the circuit breaker 700.

[0024] In some embodiments, as is shown in FIG. 4B,
a first end of the spring assembly 210 may include a
pivoting connector comprising a clevis 220 that is pivot-
ally coupled to a terminal end of a second arm portion of
the contact arm 206. The pivoting connection may be
accomplished by passing a cross pin 222 through aper-
tures formed in each side of the clevis 220 and through
a hole formed at the terminal end of the second end por-
tion of the contact arm 206. The cross pin 222 may be
of any suitable configuration. For example, in some em-
bodiments, the cross pin 222 may be a steel rivet. Cross

Table 1 - Spring Examples

# Of Contact Arms 2 3 4

Contact Force (N) 68 44 33

Spring Force (N) 263.5 170.5 129.4

Coil OD (mm) 12.2 10 7.25

Wire Diameter (mm) 2.2 1.8 1.4

Free Spring Length (mm) 39.2 39.5 39.8

pin 222 may be suitably press fit into clevis 220. In some
embodiments, the cross pin 220 may include a head. In
embodiments, a low friction pivot connection is formed
at the first end by the pin 222 received in the pivoting
connector and in the hole formed in the contact arm 206.
Other pivoting connections may be used.
[0025] In the depicted embodiment of FIG. 4B, the
spring retainer 219 comprises the portion of the clevis
220 that connects the respective sides of the clevis 220.
The dimension of the spring retainer 219 in each embod-
iment should be sufficient to allow the spring 214 to be
suitably compressed between crossbar insert 216 and
the spring retainer 219 upon installation. In some em-
bodiments, a contact surface area of the spring retainer
219 in contact with the spring 214 may be at least as
large as the end of the spring 214. The spring retainer
219 may comprise a planar surface contacting the first
end of the spring 214. The diameter of the clevis pin 212
should be sufficient to minimize any buckling of the spring
214 in the as-compressed condition. As installed, the
spring 214 may be pre-compressed between the surface
of the spring retainer 219 and the crossbar insert 216
sufficiently to provide a contact force between the sta-
tionary contact 209S and the moving contact 209M of
between about 25 N and 120 N, for example. Other con-
tact forces may be used.
[0026] In an alternate embodiment, the spring assem-
bly 210 may include a pivoting connector comprising a
rod end 228 pivotally coupled to a terminal end of a sec-
ond arm portion of the contact arm 206 with a cross pin
222 as is shown in FIG. 4A. The rod end 228 may be
coupled directly to the spring retainer 219. In some em-
bodiments, the rod end 228 can be integral with the spring
retainer 219. Rod end 228 includes a rigid hoop of ma-
terial surrounding a hole that receives the cross pin 222.
However, the spring retainer 219 and rod end 228 may
be separate components in some embodiments.
[0027] To reduce an overall width of the contact as-
sembly 200, combinations of spring assemblies 210 hav-
ing pivoting connectors of one or more rod ends 228 and
one or more clevises 220 may be provided. For example,
the outer two spring assemblies 210 may include pivoting
connectors that are rod ends 228, whereas the center
spring assembly may include a pivoting connector that
is a clevis 220. Any combination of rod ends 228 and
clevises 220 may be utilized.
[0028] In the depicted embodiment of FIG. 5A, each
of the spring assemblies 210 includes rod ends 228 that
are laterally offset from a centerline of the clevis pin 212.
Each rod end 228 includes an offset configuration where-
in the hoop of the rod end 228 is offset laterally from an
axial centerline of the clevis pin 212. This allows the
spring assembly 210 to be mounted to the contact arms
206 in a number of different configurations. Such lateral
offsets may allow for larger springs 214 to be used, while
keeping the spacing between the contact arms 206 small.
Larger springs can provide greater contact forces. Cross
pins 222 are inserted through the offset rod ends 228
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and may be peened for retention. The springs 214 may
be pre-compressed between the crossbar insert 216 and
the integral spring retainers 219. Arc horns 240 may be
provided on the ends of the contact arms 206 opposite
the moveable contacts 209M.
[0029] Again referring to FIGs 1-3, individual contact
assemblies 200 may be assembled into a multi-pole con-
tact assembly 300. In the depicted embodiment, the con-
tact assemblies 200 are identical to one another, and
each one is adapted to receive a single electrical phase
provided from a polyphase electrical power distribution
system (not shown). A three-phase contact assembly
300 is shown, but various embodiments are equally
adapted for use with four-phase systems, five-phase sys-
tems, or the like. Each of the individual contact assem-
blies 200 may be pivotally mounted to the circuit breaker
housing 660 (FIG. 6A-6D) by the bracket 315 (FIG. 3),
as is described further herein. The limit stop apparatus
100 may be provided underneath the contact arms 206
and include limit stops 102, 103, 104 engageable with
the one or more contact arms 206 of each contact as-
sembly 200 (FIGs. 3, 6A-6D, and 8-10).
[0030] In operation, the limit stop apparatus 100 in-
cludes limits stops 102, 103, 104 that are engageable
with the contact arms 206 on a same side of the contact
arms 206 containing the moveable contact 209M be-
tween the first pivot axis 207 and the moveable contacts
209M. Providing the limit stop apparatus 100 including
limit stops 102, 103, 104 under the contact arm 206 may
allow for a lower overall profile height of the contact as-
sembly 300. The limit stop apparatus 100 may limit a
motion of the spring assemblies 210 and rotation of con-
tact arms 206. For example, the limit stop apparatus can
allow all electrical phases to be opened or closed simul-
taneously by operating the handle 725 of the circuit
breaker 700 (FIG. 7). At other times, the limits stops 102,
103, 104 rest against the contact arms 206 and prevent
the contact arms 206 from pivoting beyond an intended
range. For example, the limit stop apparatus 100 may be
rotated into the OFF position a short delay time after a
tripping event by a tripping device. The pivot stop appa-
ratus 100 may prevent the contact arms 206 from over
rotation due to contact erosion due to mechanical wear
or fatigue, for example. Additionally or alternatively, the
limit stop apparatus 100 may include features that func-
tion as a barrier wall or shield to minimize arcing between
adjacent phases from the separation of the electrical con-
tacts 209M, 209S of each phase, but also to minimize an
extent of spray of arcing debris onto contact assembly
components or between the phases.
[0031] As best shown in FIG. 9, the limit stop apparatus
100 is attached to a front end of the crossbar 202 facing
the stationary and moveable electrical contacts 209S,
209M and functions as a shield that prevents arcing de-
bris from separation of the electrical contacts 209S, 209M
from each phase from entering into respective separated
areas 855A, 855B, 855C of the circuit breaker housing
760 from each of the respective arc chambers 858A,

858B, and 858C.
[0032] As best depicted in FIGs. 1C and 1D the limit
stop apparatus 100 may include a reinforcing connecting
bar_101, which may be manufactured from a nonferrous
material. Suitably rigid nonferrous materials comprise a
reinforcing steel rod such as a stainless steel rod. Other
suitably rigid, electrically-nonconductive materials may
be used, such as filled plastics. The connecting bar 101
may be about 7mm tall x 7mm wide x 180 mm long and
may extend across a lateral width of the circuit breaker
housing 660. In some embodiments, the connecting bar
101 may include a chamfer along an entire length of one
or more edges, for example. Other sizes and shapes may
be used.
[0033] In the depicted embodiment, the remaining por-
tion of the limit stop apparatus 100 (that is not the con-
necting bar 101) and the limit stops may be manufactured
from a moldable material. Thus, a limit stop apparatus
100 including integrated limit stops 102, 103, 104 and
arc shields may be formed. Suitable molded materials
comprise plastic (e.g., a thermoplastic), such as the plas-
tic used for the circuit breaker housing 660, rubber, or
the like. A suitable material is fiberglass-filled polyester.
The connecting bar 101 (e.g., reinforcing steel rod) may
be received through all of the limit stops 102, 103, 104
and connector portions 105, and in some embodiments
may be bonded thereto. A skin of molded material should
cover all portions of the connecting bar 101. The skin
thickness may be greater than about 1mm. In some em-
bodiments, the skin thickness may be between about 1
mm to about 5 mm, or even between about 1.5 mm to
about 3 mm.
[0034] The limit stop apparatus 100 may include one
or more arc shields. The one or more arc shields may be
molded, such as by an injection molding process. For
example, in the depicted embodiment, the arc shields
may comprise contact-to-components arc shields 102A,
103A, 104A embodied in the limit stops 102, 103, 104
that are spaced laterally from one another and may be
molded to, interconnected, and/or structurally reinforced
(e.g., stiffened) by the connecting bar 101. The contact-
to-components arc shields 102A, 103A, 104A may be
provided with a curved frontal surface on each of the limit
stops 102, 103, 104 facing the moveable contacts 209M.
The curved surfaces may closely mesh with a similar
curved surface (e.g., curved surfaces 660B, 660C)
formed on the circuit breaker housing 660 (FIGs. 6A-6D)
for each phase. For example, a small gap (e.g., approx.
0.5 mm) may be provided between the curved frontal
surface of contact-to-components arc shield 104A and
the curved surface 660C. Similar gaps may be provided
between arc shield 103A and the curved surface 660B
and between the arc shield 102A and the curved surface
on the circuit breaker housing 660 for the first phase.
Other sized gaps may be used.
[0035] Again referring to FIG. 1A-1B, each of the limit
stops 102, 103, 104 may include upper projections 109A
and lower projections 109B extending from a side of each
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limit stop 102, 103, 104 facing the tabs 232. The projec-
tions 109A, 109B may function to allow ease of assembly
by registering on the tabs 232.
[0036] In an ON configuration (see FIG. 6A) the curved
frontal surface of the contact-to-components arc shield
104A of the limit stop 104 is received proximate to a sur-
face (e.g., curved surface 660C) of the circuit breaker
housing 660 (only a portion shown). Upon tripping or
opening, the curved frontal surface of the cantact-to-com-
ponents arc shield 104A moves (e.g., rotates) relative to
the stationary surface 660C of the circuit breaker housing
660. The contact-to-components are shield 104A and the
curved surface 660C may still slightly overlap at the max-
imum rotational excursion of the crossbar 202. The con-
tact-to-components arc shields 102A, 103A, 104A effec-
tively form a barrier wall or shield for each electrical phase
that may operatively minimize arc debris from exiting
each respective arc chamber 858A-858C (FIG. 8) of the
circuit breaker housing 660. In particular, the cooperation
of the curved surfaces 660A, 660B, 660C of the circuit
breaker housing 660 and the contact-to-components arc
shields 102A, 103A, 104A are particular effective at lim-
iting arc spatter.
[0037] Referring to FIGs. 8 and 9, each of the arc cham-
bers 858A-858C may include the stationary electrical
contact 209S, and an arc plate assembly 959 (FIG. 9).
Arc plate assemblies are not shown in FIG. 8. Thus, splat-
tering of debris may be minimized into a respective sep-
arated chamber 855A-855C containing the other contact
assembly components of each of the contact assemblies
200 (e.g., pivoting connectors, spring assemblies 210,
brackets 500, or the like). Such arc debris, may over time
impact the smooth tripping action of the circuit breaker
700. Minimization of the travel of such arcing debris splat-
ter is desired. Thus, the contact-to-components arc
shields 102A, 103A, 104A of the limit stops 102, 103, 104
function to block splattering of arc debris generated by
the separation of the moving and stationary electrical
contacts 209M, 209S from traveling from the respective
arc chambers 858A-858C to the respective separated
chambers 855A-855C where the various contact assem-
bly components reside.
[0038] Again referring to FIGs 1A-1B, the limit stop ap-
paratus 100 may also include, for example, formed as a
molded projection, an interlock interface 110. The inter-
lock interface 110 may extend from the back side of the
limit stop apparatus 100 and function to interface with a
plunger to allow interlock of two adjacent circuit breakers.
[0039] Referring to FIGs. 1A-1B, 1D, FIGs. 6A-6D, and
FIG. 8, the arc shields may comprise phase-to-phase arc
shields 106, 107 that are spaced laterally along a length
of the limit stop apparatus 100 and integral with the limit
stops 102, 103, 104 of the limit stop apparatus 100. The
phase-to-phase arc shields 106, 107 may include planar
surfaces 106A, 107A that interface with openings in walls
865A, 665B of the circuit breaker housing 660 (FIG. 8)
that separate the respective electrical phases. In the de-
picted embodiment, the phase-to-phase arc shields 106,

107 are shown molded to the connecting bar 101 on an
inner end of the outermost limit stops 102, 104. However,
additionally, or alternatively, they may be molded on the
ends of the center limit stop 103. Each of the phase-to-
phase arc shields 106, 107 may include stiffening por-
tions 106A, 107A that are adapted to reinforce and limit
lateral flexing of the phase-to-phase arc shields 106, 107.
Stiffening portions 106A, 107A may be rib areas of the
molding that are thicker.
[0040] Each of the phase-to-phase arc shields 106,
107 may be shaped and sized so that the openings in
the walls 865A, 865B are covered regardless of the po-
sition of the limit stop apparatus 100. As installed, the
connecting portions 105 are received in the openings of
the walls 865A, 865B. Accordingly, the limit stop appa-
ratus 100 in some embodiments provides a single com-
ponent that interconnects the contact assemblies 200,
and also includes integrated arc shields that shield rear-
ward spray of arc debris towards the respective contact
components, and also minimizes phase-to-phase arcing.
The limit stop apparatus 100 is sufficiently rigid to transfer
the load from operation of the handle 725 of the circuit
breaker 700 connected to the handle assembly 1090
(FIG. 10) to simultaneously move each of the intercon-
nected contact assemblies 200 such that all electrical
phases may be simultaneously actuated.
[0041] In the depicted embodiment of FIG. 8, a first
electrical phase and the components thereof is received
and operable in arc chamber 858A and separated cham-
ber 855A. A second electrical phase and the components
thereof are received and operable in arc chamber 858B
and separated chamber 855B. A third electrical phase
and the components thereof are received and operable
in arc chamber 858C and separated chamber 855C.
[0042] FIGs. 3 and 8 illustrates the limit stop apparatus
100 for a three-pole circuit breaker 700 wherein the three
contact assemblies 200 (see FIG. 2) are coupled together
by the limit stop apparatus 100. Thus, the crossbars 202
all rotate in unison. The limit stop apparatus 100 may be
coupled to the respective crossbar 202 by mounting fea-
tures. For example, fasteners 311 (e.g., screws, bolts,
rivets or the like) may be received through holes 108
(FIG. 1A) and coupled (e.g., by threaded nuts) to tabs
232 formed on the sides of crossbars 202 (FIG. 2). Tabs
232 may include captured or welded nuts.
[0043] In operation, when a tripping event occurs, such
as due to a current over the rated current of the phase,
rotation of the moveable contact arms 206 occurs. This
causes the contact arms 206 to rapidly rotate and move
from a closed (ON) configuration (FIG. 6A) to a blown
open configuration (FIGs. 6C and 6D). Initially (in the
closed configuration), a force vector is oriented and di-
rected from the crossbar insert 216 through the spring
214 and spring retainer 219 to the pivoting connection
location of the spring assembly 210 to the second arm
portion of contact arm 206. This force vector is provided
on a first side of the pivot axis 207. Accordingly, action
of the spring assembly 210 provides a spring force to
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maintain the moveable and stationary contacts 209S,
209M in intimate contact and under suitable contact pres-
sure. Upon tripping, the force vector crosses over the
pivot axis 207 as the contact arm 206 moves from a
closed configuration to an open configuration (FIG. 6C).
In the opened configuration, as shown in FIG. 6C, the
force vector extends from the crossbar insert 216 through
the spring 214 and spring retainer 219 and through the
connection of the spring assembly 210 to the contact arm
portion, and the force vector is now provided on the op-
posite side of the pivot axis 207. Accordingly, the spring
force provided by the spring assembly 210 now holds the
contact arms 206 in an open configuration. A short du-
ration after a trip is experienced, an actuator (not shown)
may rotate the assembly of crossbars 202 and limit stop
apparatus 100 into a position as shown in FIG. 6B.
[0044] Resetting of the contact arms 206 to a closed
configuration (e.g., FIG. 6A) may be provided by any suit-
able mechanical mechanism 1090 contacting the one or
more contact arms 206 or crossbars 202 to cause the
one or more arms 206 to move back to the closed con-
figuration.
[0045] FIGs. 6A-10 illustrates a circuit breaker 700 in-
cluding a circuit breaker housing 660 that receives a plu-
rality of electrical contact assemblies 200 therein. As best
shown in FIGs. 6A-6D, each of the contact assemblies
200 may be pivotally attached to the housing 660 by the
bracket 315 (FIG. 5B). Bracket 315 includes holes 570A,
570B that are received over pilots 213. Pilots 213 allow
the respective contact assemblies 200 to pivot relative
to the bracket 315, and, thus, the breaker housing 660.
[0046] FIG. 10 illustrates some additional components
of the circuit breaker 700, such as arc plate stack 959
and handle assembly 1090 adapted to reset the circuit
breaker 700 after a tripping event to the "ON" configura-
tion or otherwise turn the circuit breaker 700 to the "OFF"
configuration.
[0047] FIG. 11 is a flowchart illustrating a method of
operating a multi-pole electrical contact assembly (e.g.,
300) according to embodiments. The method 1100 in-
cludes, in 1102, providing a plurality of electrical contact
assemblies (e.g., contact assemblies 200), each electri-
cal contact assembly having a crossbar (e.g., crossbar
202) and one or more contact arms (e.g., contact arms
206) having one or more moveable electrical contacts
(e.g., moveable electrical contacts 209M) moveable rel-
ative to the crossbar, and a limit stop apparatus (e.g.,
limit stop apparatus 100) coupled to and interconnecting
the crossbar of each electrical contact assembly. In 1104,
the limit stop apparatus engages the one or more contact
arms on a same side of the one or more contact arms
containing the one or more moveable electrical contacts.
In some embodiment, the limit stop apparatus 100 is po-
sitioned very close to the moveable contact 209M and
engages the one or more contact arms between the
moveable contacts 209M and the first pivot axis 207.
[0048] According to alternative or additional embodi-
ments as shown in FIG. 12, a method 1200 of operating

a multi-pole electrical contact assembly (e.g., multi-pole
electrical contact assembly 300) includes, in 1202, pro-
viding arc chambers (e.g., 858A-858C) in a circuit break-
er housing (e.g., circuit breaker housing 660) adjacent
to the one or more moveable electrical contacts (e.g.,
moveable electrical contacts 209M) for each respective
electrical contact assembly (e.g., contact assemblies
200). The method 1200, in 1204, also includes minimiz-
ing arc debris from exiting the respective arc chambers
of the circuit breaker housing by shielding arc debris with
contact-to-component arc shields (102A, 102B, 102C)
formed on the limit stop apparatus (e.g., limit stop appa-
ratus 100). In particular, the contact-to-component arc
shields 102A, 103A, 104A may be integral to and molded
with the limit stops 102, 103, and 104.
[0049] According to another alternative or additional
embodiment as shown in FIG. 13, a method 1300 of op-
erating a multi-pole electrical contact assembly (e.g.,
multi-pole electrical contact assembly 300) includes, in
1302, providing arc chambers (e.g., 858A-858C) in a cir-
cuit breaker housing (e.g., circuit breaker housing 660)
adjacent to the one or more moveable electrical contacts
(e.g., moveable electrical contacts 209M) for each re-
spective electrical contact assembly (e.g., contact as-
semblies 200). The method 1300, in 1304, also includes
minimizing arcing arc between adjacent phases of the
circuit breaker housing by shielding with phase-to phase
arc shields (e.g., phase-to-phase arc shields 106, 107)
on the limit stop apparatus (e.g., limit stop apparatus 100)
that are moveable relative to a wall (e.g., walls 865A,
865B) of the circuit breaker housing separating respec-
tive phases of the circuit breaker housing. The with
phase-to phase arc shields (e.g., phase-to-phase arc
shields 106, 107) may prevent arc debris from exiting
one phase and traveling to an adjacent phase of the cir-
cuit breaker housing by shielding the arc debris with
phase-to phase arc shields.

Claims

1. A multi-pole electrical contact assembly (300), com-
prising:

a plurality of electrical contact assemblies (200),
each electrical contact assembly (200) having a
crossbar (202) and one or more contact arms
(206) pivotable relative to the crossbar (202);
and
a limit stop apparatus (100) coupled to the cross-
bar (202) of each electrical contact assembly
(200), wherein the limit stop apparatus (100) has
limit stops (102, 103, 104) configured and adapt-
ed to engage the one or more contact arms (206)
on a same side of the one or more contact arms
containing moveable electrical contacts (209M),
wherein the limit stop apparatus (100) compris-
es:
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a connecting bar (101); and
one or more arc shields (102A, 103A, 104A)
molded to the connecting bar (101).

2. The multi-pole electrical contact assembly (300) of
claim 1, wherein the one or more arc shields (102A,
103A, 104A) comprises a contact-to-component arc
shield (102A, 103A, 104A) for each of the electrical
contact assemblies (200) of the plurality of electrical
contact assemblies.

3. The multi-pole electrical contact assembly (300) of
claim 1, wherein the one or more arc shields com-
prises a phase-to-phase arc shield (106, 107) for
each of the electrical contact assemblies (200) of the
plurality of electrical contact assemblies.

4. The multi-pole electrical contact assembly of claim
1, wherein the one or more arc shields comprises
phase-to-phase arc shields (106, 107) and contact-
to-component arc shields (102A, 103A, 104A).

5. The multi-pole electrical contact assembly (300) of
claim 1, wherein the limit stop apparatus (100) in-
cludes a contact-to-component arc shield (102A,
103A, 104A) for each of the electrical contact as-
semblies (200) of the plurality of electrical contact
assemblies, and each contact-to-component arc
shield has a curved surface adapted to be received
proximate a surface (660B, 660C) of a circuit breaker
housing(660), the curved surface being moveable
relative to the surface (660B, 660C) of the circuit
breaker housing to operatively minimize arc debris
from exiting an arc chamber (858A, 858B, 858C) of
the circuit breaker housing (660).

6. The multi-pole electrical contact assembly (300) of
claim 1, wherein the limit stop apparatus (100) is
mounted to tabs (232) formed on sides of each of
the crossbars (202).

7. The multi-pole electrical contact assembly (300) of
claim 1, wherein the limit stop apparatus (100) com-
prises:

a non-ferrous connecting bar (101); and phase-
to-phase arc shields (106, 107) and contact-to-
component arc shields (102A, 103A, 104A)
molded to the non-ferrous connecting bar (101).

8. The multi-pole electrical contact assembly (300) of
claim 1, wherein the arc shields (102A, 103A, 104A,
106, 107) comprises fiberglass-filled polyester.

9. The multi-pole electrical contact assembly (300) of
claim 1, comprising mounting features that are con-
figured and adapted to couple to and interconnect
the crossbars (202) of multiple electrical contact as-

semblies (200).

10. A circuit breaker (700), comprising:

a circuit breaker housing (660); a plurality of
electrical contact assemblies (200), each elec-
trical contact assembly having a crossbar (202)
and one or more contact arms (206) moveable
relative to the crossbar; and
a limit stop apparatus (100) coupled to the cross-
bars of each of the plurality of electrical contact
assemblies, wherein the limit stop apparatus
has limit stops (102, 103, 104) configured and
adapted to engage the one or more contact arms
on a same side of the one or more contact arms
containing moveable electrical contacts, where-
in the limit stop apparatus comprises:

a connecting bar (101); and
one or more arc shields (102A, 103A, 104A,
106, 107) molded to the connecting bar.

11. The circuit breaker (700) of claim 10, wherein the
limit stop apparatus comprises:

contact-to-component arc shields (102A, 103A,
104A) moveable relative to a surface of the cir-
cuit breaker housing (660) to operatively mini-
mize arc debris from exiting respective arc
chambers (858A, 858B, 858C) of the circuit
breaker housing; and
phase-to-phase arc shields (106, 107) move-
able relative to a phase separating wall separat-
ing respective phases of the circuit breaker to
operatively minimize arc debris from exiting a
respective arc chamber and entering an adja-
cent phase.

12. The circuit breaker (700) of claim 10, wherein the
limit stop apparatus (100) comprises:

a non-ferrous connecting bar (101);
contact-to-component arc shields (102A,
103A ,104A) molded to the non-ferrous con-
necting bar and moveable relative to a surface
of the circuit breaker housing (660) to operative-
ly minimize arc debris from exiting respective
arc chambers (858A, 858B, 858C) of the circuit
breaker housing; and
phase-to-phase arc shields (106, 107) molded
to the non-ferrous connecting bar and moveable
relative to a phase separating wall separating
respective phases of the circuit breaker to op-
eratively minimize arc debris from exiting a re-
spective arc chamber and entering an adjacent
phase.

13. The circuit breaker (700) of claim 10, wherein the
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arc shields (102A ,103A, 104A, 106, 107) comprises
fiberglass-filled polyester.

14. The circuit breaker (700) of claim 10, comprising
mounting features that are configured and adapted
to couple to and interconnect the crossbars (200) of
multiple electrical contact assemblies (200).

Patentansprüche

1. Vielpolige elektrische Kontaktanordnung (300), die
Folgendes umfasst:

eine Mehrzahl von elektrischen Kontaktanord-
nungen (200), wobei jede elektrische Kontakta-
nordnung (200) eine Querschiene (202) und ein
oder mehr relativ zu der Querschiene (202)
schwenkbare Kontaktarme (206) hat, und
eine an die Querschiene (202) jeder elektri-
schen Kontaktanordnung (200) gekoppelte En-
danschlagvorrichtung (100), wobei die Endan-
schlagvorrichtung (100) Endanschläge (102,
103, 104) hat, die dazu ausgebildet und geeig-
net sind, mit den ein oder mehr Kontaktarmen
(206) auf einer selben Seite der ein oder mehr
Kontaktarme, die bewegliche elektrische Kon-
takte (209M) enthalten, zusammenzuwirken,
wobei die Endanschlagvorrichtung (100) Fol-
gendes umfasst:
eine Anschlussschiene (101) und
ein oder mehr an die Anschlussschiene (101)
angeformte Lichtbogenabschirmungen (102A,
103A, 104A).

2. Vielpolige elektrische Kontaktanordnung (300) nach
Anspruch 1,
wobei die ein oder mehr Lichtbogenabschirmungen
(102A, 103A, 104A) eine Lichtbogenabschirmung
von Kontakt zu Komponente (102A, 103A, 104A) für
jede der elektrischen Kontaktanordnungen (200) der
Mehrzahl von elektrischen Kontaktanordnungen
umfassen.

3. Vielpolige elektrische Kontaktanordnung (300) nach
Anspruch 1,
wobei die ein oder mehr Lichtbogenabschirmungen
eine Lichtbogenabschirmung von Phase zu Phase
(106, 107) für jede der elektrischen Kontaktanord-
nungen (200) der Mehrzahl von elektrischen Kon-
taktanordnungen umfassen.

4. Vielpolige elektrische Kontaktanordnung nach An-
spruch 1,
wobei die ein oder mehr Lichtbogenabschirmungen
Lichtbogenabschirmungen von Phase zu Phase
(106, 107) und Lichtbogenabschirmungen von Kon-
takt zu Komponente (102A, 103A, 104A) umfassen.

5. Vielpolige elektrische Kontaktanordnung (300) nach
Anspruch 1,
wobei die Endanschlagvorrichtung (100) eine Licht-
bogenabschirmung von Kontakt zu Komponente
(102A, 103A, 104A) für jede der elektrischen Kon-
taktanordnungen (200) der Mehrzahl von elektri-
schen Kontaktanordnungen umfasst und jede der
Lichtbogenabschirmungen von Kontakt zu Kompo-
nente eine gekrümmte Fläche hat, die dazu einge-
richtet ist, nahe einer Fläche (660B, 660C) eines
Schutzschaltergehäuses (660) aufgenommen zu
werden, wobei die gekrümmte Fläche relativ zu der
Fläche (660B, 660C) des Schutzschaltergehäuses
beweglich ist, um funktionswirksam das Austreten
von durch den Lichtbogen verursachten Bruchstü-
cken aus einer Lichtbogenkammer (858A, 858B,
858C) des Schutzschaltergehäuses (660) zu mini-
mieren.

6. Vielpolige elektrische Kontaktanordnung (300) nach
Anspruch 1,
wobei die Endanschlagvorrichtung (100) an Lappen
(232) angebracht ist, die an den Seiten von jeder der
Querschienen (202) ausgebildet sind.

7. Vielpolige elektrische Kontaktanordnung (300) nach
Anspruch 1,
wobei die Endanschlagvorrichtung (100) Folgendes
umfasst:

eine Nichteisen-Anschlussschiene (101) und
an die Nichteisen-Anschlussschiene (101) an-
geformte Lichtbogenabschirmungen von Phase
zu Phase (106, 107) und Lichtbogenabschir-
mungen von Kontakt zu Komponente (102A,
103A, 104A).

8. Vielpolige elektrische Kontaktanordnung (300) nach
Anspruch 1,
wobei die Lichtbogenabschirmungen (102A, 103A,
104A, 106, 107) glasfasergefülltes Polyester umfas-
sen.

9. Vielpolige elektrische Kontaktanordnung (300) nach
Anspruch 1,
die Anbringungsmerkmale umfasst, die dazu ausge-
bildet und geeignet sind, an den Querschienen (202)
mehrerer elektrischer Kontaktanordnungen (200) zu
koppeln und diese zu verschalten.

10. Schutzschalter (700), der Folgendes umfasst:

ein Schutzschaltergehäuse (660),
eine Mehrzahl von elektrischen Kontaktanord-
nungen (200), wobei jede elektrische Kontakta-
nordnung eine Querschiene (202) und ein oder
mehr relativ zu der Querschiene bewegliche
Kontaktarme (206) hat, und
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eine an die Querschienen jeder der Mehrzahl
von elektrischen Kontaktanordnungen gekop-
pelte Endanschlagvorrichtung (100), wobei die
Endanschlagvorrichtung Endanschläge (102,
103, 104) hat, die dazu ausgebildet und geeig-
net sind, mit den ein oder mehr Kontaktarmen
auf einer selben Seite der ein oder mehr Kon-
taktarme, die bewegliche elektrische Kontakte
enthalten, zusammenzuwirken, wobei die End-
anschlagvorrichtung Folgendes umfasst:
eine Anschlussschiene (101) und
ein oder mehr an die Anschlussschiene ange-
formte Lichtbogenabschirmungen (102A, 103A,
104A, 106, 107).

11. Schutzschalter (700) nach Anspruch 10,
wobei die Endanschlagvorrichtung Folgendes um-
fasst:

Lichtbogenabschirmungen von Kontakt zu
Komponente (102A, 103A, 104A), die relativ zu
einer Fläche des Schutzschaltergehäuses (660)
beweglich sind, um funktionswirksam das Aus-
treten von durch den Lichtbogen verursachten
Bruchstücken aus jeweiligen Lichtbogenkam-
mern (858A, 858B, 858C) des Schutzschalter-
gehäuses zu minimieren, und
Lichtbogenabschirmungen von Phase zu Phase
(106, 107), die relativ zu einer Phasentrenn-
wand, die jeweilige Phasen des Schutzschalters
trennt, beweglich sind, um funktionswirksam
das Austreten von durch den Lichtbogen verur-
sachten Bruchstücken aus einer jeweiligen
Lichtbogenkammer und das Eintreten in eine
Nachbarphase zu minimieren.

12. Schutzschalter (700) nach Anspruch 10,
wobei die Endanschlagvorrichtung (100) Folgendes
umfasst:

eine Nichteisen-Anschlussschiene (101),
an die Nichteisen-Anschlussschiene angeform-
te und relativ zu einer Fläche des Schutzschal-
tergehäuses (660) bewegliche Lichtbogenab-
schirmungen von Kontakt zu Komponente
(102A, 103A, 104A), um funktionswirksam das
Austreten von durch den Lichtbogen verursach-
ten Bruchstücken aus jeweiligen Lichtbogen-
kammern (858A, 858B, 858C) des Schutzschal-
tergehäuses zu minimieren, und
an die Nichteisen-Anschlussschiene angeform-
te und relativ zu einer Phasentrennwand, die je-
weilige Phasen des Schutzschalters trennt, be-
wegliche Lichtbogenabschirmungen von Phase
zu Phase (106, 107), um funktionswirksam das
Austreten von durch den Lichtbogen verursach-
ten Bruchstücken aus einer jeweiligen Lichtbo-
genkammer und das Eintreten in eine Nachbar-

phase zu minimieren.

13. Schutzschalter (700) nach Anspruch 10,
wobei die Lichtbogenabschirmungen (102A, 103A,
104A, 106, 107) glasfasergefülltes Polyester umfas-
sen.

14. Schutzschalter (700) nach Anspruch 10,
der Anbringungsmerkmale umfasst, die dazu aus-
gebildet und geeignet sind, an den Querschienen
(200) mehrerer elektrischen Kontaktanordnungen
(200) zu koppeln und diese zu verschalten.

Revendications

1. Ensemble (300) multipolaire de contacts électriques
comprenant :

une pluralité d’ensembles (200) de contacts
électriques, chaque ensemble (200) de contacts
électriques ayant un crossbar (202) et un ou plu-
sieurs bras de contact (206) pivotant(s) par rap-
port au crossbar (202) ; et
un appareil (100) à butées de fin de course cou-
plé au crossbar (202) de chaque ensemble (200)
de contacts électriques,
dans lequel l’appareil (100) à butées de fin de
course a des butées de fin de course (102, 103,
104) configurées pour et adaptées à engager le
ou les bras de contact (206) sur un même côté
du ou des bras de contact contenant des con-
tacts électriques mobiles (209M),
dans lequel l’appareil (100) à butées de fin de
course comprend :

une barre de connexion (101) ; et
un ou plusieurs élément(s) de séparation
d’arc (102A, 103A, 104A) moulé(s) sur la
barre de connexion (101).

2. Ensemble (300) multipolaire de contacts électriques
selon la revendication 1,
dans lequel le ou les élément(s) de séparation d’arc
(102A, 103A, 104A) comprend/comprennent un élé-
ment de séparation d’arc (102A, 103A, 104A) de
contact au composant pour chacun des ensembles
(200) de contacts électriques de la pluralité d’ensem-
bles de contacts électriques.

3. Ensemble (300) multipolaire de contacts électriques
selon la revendication 1,
dans lequel le ou les élément (s) de séparation d’arc
comprend/comprennent un élément de séparation
d’arc (106, 107) de phase à phase pour chacun des
ensembles (200) de contacts électriques de la plu-
ralité d’ensembles de contacts électriques.
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4. Ensemble multipolaire de contacts électriques selon
la revendication 1,
dans lequel le ou les élément (s) de séparation d’arc
comprend/comprennent des éléments de sépara-
tion d’arc (106, 107) de phase à phase et des élé-
ments de séparation d’arc (102A, 103A, 104A) de
contact au composant.

5. Ensemble (300) multipolaire de contacts électriques
selon la revendication 1,
dans lequel l’appareil (100) à butées de fin de course
inclut un élément de séparation d’arc (102A, 103A,
104A) de contact au composant pour chacun des
ensembles (200) de contacts électriques de la plu-
ralité d’ensembles de contacts électriques, et cha-
que élément de séparation d’arc de contact au com-
posant a une surface incurvée adaptée à être reçue
à proximité d’une surface (660B, 660C) d’un boîtier
(660) de disjoncteur,
la surface incurvée étant mobile par rapport à la sur-
face (660B, 660C) du boîtier de disjoncteur pour mi-
nimiser opérationnellement la sortie de débris d’arc
d’une chambre à arc (858A, 858B, 858C) du boîtier
(660) de disjoncteur.

6. Ensemble (300) multipolaire de contacts électriques
selon la revendication 1,
dans lequel l’appareil (100) à butées de fin de course
est monté sur des onglets (232) formés sur des côtés
de chacun des crossbars (202).

7. Ensemble (300) multipolaire de contacts électriques
selon la revendication 1,
dans lequel l’appareil (100) à butées de fin de course
comprend :

une barre de connexion (101) non ferreuse ; et
des éléments de séparation d’arc (106, 107) de
phase à phase et des éléments de séparation
d’arc (102A, 103A, 104A) de contact au compo-
sant moulés sur la barre de connexion (101) non
ferreuse.

8. Ensemble (300) multipolaire de contacts électriques
selon la revendication 1,
dans lequel les éléments de séparation d’arc (102A,
103A, 104A, 106, 107) comprennent du polyester
renforcé de fibre de verre.

9. Ensemble (300) multipolaire de contacts électriques
selon la revendication 1,
comprenant des caractéristiques de montage qui
sont configurées pour et adaptées à coupler et in-
terconnecter les crossbars (202) des ensembles
(200) multiples de contacts électriques.

10. Disjoncteur (700), comprenant :

un boîtier (660) de disjoncteur ;
une pluralité d’ensembles (200) de contacts
électriques, chaque ensemble de contacts élec-
triques ayant un crossbar (202) et un ou plu-
sieurs bras de contact (206) mobile (s) par rap-
port au crossbar ; et
un appareil (100) à butées de fin de course cou-
plé aux crossbars de chacun de la pluralité d’en-
sembles de contacts électriques,
dans lequel l’appareil à butées de fin de course
a des butées de fin de course (102, 103, 104)
configurées pour et adaptées à engager le ou
les bras de contact sur un même côté du ou des
bras de contact contenant des contacts électri-
ques mobiles,
dans lequel l’appareil à butées de fin de course
comprend :

une barre de connexion (101) ; et
un ou plusieurs élément(s) de séparation
d’arc (102A, 103A, 104A, 106, 107) mou-
lé(s) sur la barre de connexion.

11. Disjoncteur (700) selon la revendication 10,
dans lequel l’appareil à butées de fin de course
comprend :

des éléments de séparation d’arc (102A, 103A,
104A) de contact au composant mobiles par rap-
port à une surface du boîtier (660) de disjoncteur
pour minimiser opérationnellement la sortie de
débris d’arc de chambres à arc (858A, 858B,
858C) respectives du boîtier de disjoncteur ; et
des éléments de séparation d’arc (106, 107) de
phase à phase mobiles par rapport à une cloison
de séparation de phases séparant des phases
respectives du disjoncteur pour minimiser opé-
rationnellement la sortie de débris d’arc d’une
chambre à arc respective et leur pénétration
dans une phase adjacente.

12. Disjoncteur (700) selon la revendication 10,
dans lequel l’appareil (100) à butées de fin de course
comprend :

une barre de connexion (101) non ferreuse ;
des éléments de séparation d’arc (102A, 103A,
104A) de contact au composant moulés sur la
barre de connexion non ferreuse et mobiles par
rapport à une surface du boîtier (660) de dis-
joncteur pour minimiser opérationnellement la
sortie de débris d’arc de chambres à arc (858A,
858B, 858C) respectives du boîtier de
disjoncteur ; et
des éléments de séparation d’arc (106, 107) de
phase à phase moulés sur la barre de connexion
non ferreuse et mobiles par rapport à une cloi-
son de séparation de phases séparant des pha-
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ses respectives du disjoncteur pour minimiser
opérationnellement la sortie de débris d’arc
d’une chambre à arc respective et leur pénétra-
tion dans une phase adjacente.

13. Disjoncteur (700) selon la revendication 10,
dans lequel les éléments de séparation d’arc (102A,
103A, 104A, 106, 107) comprennent du polyester
renforcé de fibre de verre.

14. Disjoncteur (700) selon la revendication 10,
comprenant des caractéristiques de montage qui
sont configurées pour et adaptées à coupler et in-
terconnecter les crossbars (202) des ensembles
(200) multiples de contacts électriques.
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