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(57) Abstract: An electrical switching apparatus (2) includes
a plurality of poles (4,6,8) each comprising separable con-
tacts (10), an operating mechanism (12) structured to open
and close the separable contacts (10) and to trip open the
separable contacts (10) in response to a fault condition, and a
housing (20) enclosing the separable contacts (10). The
housing (20) includes an interior (22), an exterior (24), and a
plurality of receptacles (40,42,44) extending from the exteri-
or (24) toward the interior (22). A surge protection assembly
(100) includes a plurality of modules (200), wherein each of
the modules (200) is removably disposed in a corresponding
one of the receptacles (40) of the housing (20). Each of the
modules (200) provides independent surge protection for a
corresponding one of the poles (4,6,8) of the electrical
switching apparatus (2).
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SURGE PROTECTION ASSEMBLY AND METHOD
FOR ELECTRICAL SWITCHING APPARATLS

CROSS-REFERENCE TO RELATED APPLICATION

5 This application claims prionty from and claims the benefit of US.
Patent Application Serial No. 14/267,099, filed May 1, 2014, which 1s incorporated
by reference herein.

BACKGROUND

Field

10 The disclosed concept relates generally to electrical switching
apparatus and, more particularly, {0 a surge protection assembly for electrical
switching apparatus, such as circuit breakers. The disclosed concept also relates to
surge protection methods for cireust breakers.

Backeround Information

et
L

Electrical switching apparatus, such as circuit breakers, provide
protection for electrical systems from electrical fanlt conditions such as, for example,
current overloads, short circuits, abnormal voltage and other fault conditions.

One type of sbnormal voltage condition 18 an over-voltage condition,
such as transient over-voltage condition, commonly referred to as a “surge.” Over-
20 voltage conditions are problematic to electrical systems. Among other problems, they
can cause damage to the loads, such as electronic devices or other hardware, coupled
thereto. As aresult, surge protection devices (SPDs) have been developed to protect
the loads from over-voltages that woukd otherwise cause damage. SPDs typically

provide such protection by couphng various types of known ransient-suppressing

P
)

elements between the phase, and newtral andfor ground conductors of an electrical
power distribution system. Each SPD is a separate component or device, which must
be suitable mechanically coupled and electrically connected as part of the electnical
system.

There is room for improvement in surge protection assemblies and

30 wmethods for electrical switching apparatus, such as circuit breakers.
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SUMMARY

These needs and others are met by embodiments of the disclosed
concept, which are directed 1o a surge protection assembly and method for electrical
switching apparatus.

As one aspect of the disclosed concept an electrical switching
apparatus comprises: a plurality of poles each comprising separable contacts; an
operating mechanisim structured o open and close the separable contacts and to trip
open the separable contacts in response to a fault condition; a housing enclosing the
separable contacts, the housing including an interior, an exterior, and a plurality of
receptacles extending from the exterior toward the interior; and a surge protection
assembly comprising a plarahity of modules. Each of the modudes 1s removably
disposed in a corresponding one of the receptacles of the housing, Each of the
modales provides independent surge protection for a corresponding ove of the poles
of the electrical switching apparatus.

The housing may further include a first end, a second end disposed
opposite and distal from the first end, a first side, a second side disposed opposite the
first side, a first surface, and 8 second serface disposed opposite the first surface. The
plurality of receptacles may extend mwardly from the first surface toward the second
surface proximate the first end. The sarge protection assembly may further comprise
a pharality of cover members, wherein each of the cover members 1s removably
coupled to the exterior of the housing at or about a corresponding one of the
receptacles in order to at feast partially cover the receptacles.

The elecirical switching apparatus may be a multi-pole circuit bregker
adapted to provide thermal and instantaneons current protection, wherein the plurality
of receptacles is one receptacle for each of the poles of the multi-pole circuit breaker,
and wherein the plurality of modules is one module for each of the poles of the mulu-
pole circuit breaker. The modules may be replaceable to customize the multi-pole
cireuit breaker for a predetermuned appheation. The electrical switching apparatus
may be operational both with the modules installed within the receptacies and with at
least one of the modules removed from the receptacles.

As another aspect of the disclosed concept, a method of providing

surge protection for an electrical switching apparatus including a plurality of poles,

3]
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comprises: providing the elecirical switching apparatus with a honsing having an
intertor, an extertor, and a phlurality of receptacles extending from the externior toward
the interior, providing a surge protection assembly comprising a plurality of modules,
and inserting each of the modules into a corresponding one of the receptacies to
provide independent surge protection for each of the poles of the electrical switching

apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the disclosed concept can be gained from the
following description of the preferred embodiments when read in conjunction with the
accompanying drawings m which:

Figure 115 a plan view of a civcut breaker and surge protection
assembly therefor, in accordance with an embodiment of the disclosed concept;

Figare 2 is g partially exploded view of the circuit breaker and surge
protection assembly of Figure 1, modified to show a surge protection module
removed from the circuit breaker;

Frgure 3 18 a side elevation partrally exploded view of the circoit
breaker and surge protection assembly of Figure 2, with a portion of the circwit
breaker housing cut away to show imternal structures; and

Figure 4 is a schematic view of the circuit breaker and surge protection

assembly of Figure 3.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

As employed herein, the term “fastener” refers 1o any suitable
connecting or tightening mechanism expressly including, but not limited to rivets,
screws, bolts and the combinations of bolts and nuts (e.g., without lunitation, lock
nuts) and bolts, washers and nuts.

As employed herein, the term “plag-in” shall mean a secure connection
that is established between two components, without requiring a number of separate

fasteners and without requirimg the use of separate tools.
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As employed herein, the statement that two or more parts are

“coupled™ together shall mean that the parts are joined together either directly or

joined through one or more intermediate parts.

As emiploved herein, the term “number™ shall mican one or an integer
greater than one (Le., a plurality).

Figures 1-3 show an electrical switching apparatus, such as for
example and without imitation, a multi-pole cireuit breaker 2 {e g, without
limitation, three-pole circuit breaker 2) having a surge protection assembly 100, in
accordance with a non-linmiting embodiment of the disclosed concept. The multi-pole
circuit breaker 2 includes a plurality of poles 4,6,8 {all shown and indicated generally
in Pigares 1 and 2). As shown mn simplified form in Figure 3, each pole 4 of the
niti-pole circuit breaker 2 includes a pair of separable contacts 10, and an operating
mechanism 12 for opening and closing the separable contacts 10, A hougsing 20
encloses the separable contacts 10, and includes an intertor 22, an exterior 24, and a
plurality of receptacles 40 42 44 (three are shown) extending from the exterior 24
voward the interior 22,

The sarge protection assembly 100 includes a plurality of modules 200
such as, for example and without limitation, surge protection medules. One non-
timiting example surge protection module 200 is the SurgePOD™ gurge protector
maodule available from Cooper Bussmann, which has a place of business at 114 Old
State Road, Ellisville, Missouri.

Particularly unique to the disclosed concept is the fact that each of the
modules 200 is removably disposed in a corresponding one of the receptacles 40 of
the cireunit breaker housing 20, as best shown i Figare 3. [t will be appreciated that,
for ease of illustration and econonmy of disclosure, only one module 200 and one
corresponding receptacle 40 of the example surge protection assembly 100 will be
shown and described in detail herein.

Continuing to refer to Figare 3, the aircuit breaker houosing 20 Toarther
includes a first end 26, a second end 28 disposed opposite and distal from the first end
26, first and second opposing sides 3032 (both shown m Figures 1 and 2} and first

and second opposing surfaces 34,36, The receptacles 40 preferably extend inwardly

-4
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from the first surface 34 toward the second surface 36 proximate the first end 26 {e.g.,
without limitation, the load end) of the circust breaker 2, as shown,

As shown in Figuves | and 3, the example surge protection assembly
106 further mcludes a plurality of cover members 102,104, Each of the cover
members 102,104 15 struetured to be removably coupled to the exterior 24 of the
housmg 2 at or about a corresponding one of the receptacles 40,42 44 (all shown in
Figure 2}, in ordey to cover the receptacles 40,42 44, | will be appreciated that In
Figure 1, two cover members 102,104 are shown covering receptacles 40,42 {not
numbered in Figure 1, but see receptacies 40,42 of Figure 2}, whereas the cover
member {not shown) has been removed from the third receptacle 44, The covers 102,
104 may be used when the modules 200 are inserted and/or if the wodules 200 are
removed, to protect internal components, In Figure 2, all of the cover members have
been removed, and in Figure 3 one cover member 102 s shown in exploded
relationship with respect to receptacle 40 and module 200. The cover members
102,104 may be made from any known or suitable material {e.g., without lunitation,

rubber; plastic), and are preferably removably attached, without requiring a number of

separate fasteners. In this manner, the cover members 102,104 serve to enclose and
protect the surge protection assembly 100 when the modules 200 are disposed within
their corresponding receptacies 40,42 44,

As shown in Figures 1-3, the example modules 200 further include an
indicator 300 {(see, e.g., without limitation, button indicator 300, shown in simplified
form in phantom line drawing in Figures 2 and 3) adapted to provide a visual
indication in response to an actuation of the module 200, For example and withouot
{rmitation, the bution indicator 300 may pop out or extend catwardly from the module
200 to indicate, for example, that the module 200 has clamped on a surge. The
operator will, therefore, be alerted, for example. to replace the module 200, ¥ will be
appreciated, however, that any known or suitable alternative indicator (not shown)
other than the example button wdicator 300 shown and described herein, could be
emploved without departing from the scope of the disclosed concept. For example
and without Inmitation, a suitable hight mdicator (e g, withoat limitation, LED
indicator){not shown), or any other trip flag or indicia (not shown} could be

employed. It will also be appreciated that the cover members 102,104 may include an
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opening 106 (see Figure 1) see also opening 106 w cover member 102 of Figure 3}, or
window {not shown) 1o provide access for the indicator 308 such that 1t may be
readily ohserved.

in the example shown and described herein, sach of poles 4.6,8 has
one receptacle 40,42 44 structured to receive one corresponding module 200, The
example multi-pole cireuit breaker 2 is a three-pole circuit breaker 2 having three
poles 4.6,8. Thus, the example surge protection assembly 100 has three
corresponding receptacies 40,42 44 each adapted to receive a corresponding module
200, It will be appreciated, therefore, that each of the modules 200 provides
independent surge protection for a corresponding one of the poles 4,68 of the malt-
pole circuit breaker 2. it will also be appreciated that each module is removable or
replaceable, without opening or disassembling the circuit breaker 2. Thas, it s
possible to customize the cirouit breaker 2 Tor a variety of predetermined applications.
It will further be gppreciated that the cireuit bregker 2, or other known or suitgble
electrical switching apparatus {not shown), 1s operational both with the modules 208
instalied within the receptacles 40,42 44, as well as when one or more of the modules
200 are removed from thew correspondmyg receptacles 40,42 44,

Accordingly, a unique aspect of the disclosed surge protection
assembly 100 is that a plorality of individual surge protection modules 200 are
employed within the circnit breaker housing 20, vet the circuit breaker 2 can perform
all of its normal opening, closing and protection functions. Furthenmore, each of the
modules 200 can be changed (2.g., without Iimitation, removed; replaced; exchanged)
individoally, Thas, the circwmit breaker 2 s costomizable for a wide vaniety of
different predetermined applications. For example and without hmitation, different
modules 200 could be employed for different voltages.

it will be appreciated that while the disclosed concept has been shown
and described herein with respect to a three-pole circuit breaker 2, it could also be
emploved with any known or suitable alternative multi-phase electrical switching
apparatus {not shown}. For example and without limitation, it could be emploved
with a two~pole circuit breaker (not specifically shown, but snmlar to cirenit breaker 2
but only having two poles (e.g.. 4,63) for protecting two phases, or with a four pole

Lo

circutt hreaker {not shown) to protect three phases and/or including the neatral. In
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other words, the disclosed surge protection assembly 100 15 anticipated to be
applicable for use with a wide varety of additional and alternative multi-phase
electrical switching apparatus {not shown) other than the non-limiting example three-
pole circuit breaker 20 shown and described herein.

As best shown i the partially sectioned view of Figure 3 (see also
Figure 4}, each of the poles 4 further mcludes a plurality of conductors 50,52
electnically connected to a plurality of sockets 60,62, The sockets 60,62 are
accessible from within the receptacles 40, as shown. Each of the modules 200 has a
plurality of electrical conmectors 202,204, Accordingly, when the modules 200 are
installed within their cotresponding receptacles 40, the electrical connectors 202,204
are  electrical communication with the sockets 60,62 and the conductors 50,52,
respectively, of a corresponding one of the poles 4 of the multi-pole crrciat breaker 2,
It will be appreciated that only one pole 4 and the conductors 50,52 and sockets 60,62
therefor are described in detail, herein for ease of ilustration and economy of
disclosure. It will also be appreciated that, while the electrical connectors 202,204 of
the example surge protection module 200 are stabs 202,204, other known or suitable
connectors (not shown) could be employed withowt departing from the scope of the
disclosed concept. The example stabs 202,204 extend outwardly from the module
200 and advantageously provide a plog-in electrical connection with corresponding
sockets 60,62, That is, the stabs 202,204 provide an effective electrical connection
that is also mechanically secure without requiring any separate hardware or tools.

The example surge protection assembly 100 preferably further includes
an Earth connection 110, As shown in Figures 3 and 4, the Earth connection 1101518
electrical communication with a corresponding one of the sockets 62, In the example
shown and described herein, the Earth connection 110 includes an Earth terminal 112
The Earth terminal 112 (shown in simplified form in phantom Line drawing m Figures
{ and 2} is preferably accessible from the exterior 24 of the circuit breaker housing
20, For example and withoot Hmitation, in the example of Figures 1-3, the Earth
terminal 112 is acceasible on the first side 30 of the circuit breaker housing 20.

Accordingly, the disclosed surge protection assembly 100 provides
anique mechanism and method for customizing a circuit breaker 2 or other suitable

electrical switching apparatas {not shown) by wstalling different removable surge
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protection modules 200 within corresponding receptacies 40 42 44, such that each
module 200 s removably disposed within the circutt breaker housing 200, yet the
circuit breaker 2 is fully operational with the modules 200 disposed in their
corresponding receptacle 40,42 44, or with one or more of the modules 200 removed.
When the modules 200 are mstalled, each module 200 advantageously provides
mdependent surge protection for a corresponding one of the poles 4.6,8 of the multi-
pole circuit breaker 2. Thus, the disclosed concept advantageously provides a fully
functioning electrical switching apparatus 2 incorporating normal operation, as well
as thermal and short circuit protection, including surge protection, all within the
footprint of the cueait breaker 2.

While specific embodiments of the disclosed concept have been
described in detadl, 1t will be appreciated by those skilled w the art that various
modifications and alternatives to those details could be developed 1n light of the
overall teachings of the disclosure. Accordingly, the particular arrangements
disclosed are meant to be iHustrative only and not liniting as to the scope of the
disclosed concept which is to be given the full breadth of the claims appended and

any and all equivalents thereof.
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What 1s claimed 18

i. An electrical switching apparatus (2) comprising:

a plurality of poles (4,6,8) cach comprising separable contacts (10},

an operating mechanism {12} structured to open and close said
separable contacts {10} and to trip open said separable contacts in response to a fault
condition;

a housing (20) enclosing said separable contacts (10), said housing
{20} mcluding an interior (22), an exterior (24), and a plurality of receptacles
(40,42 44) extending from the exterior (24) toward the interior (22); and

a surge protection assembly (100) comprising a plarality of modules
(200},

wherein each of said modules {200} ts removably disposed n g
corresponding one of said receptacles (40} of said houosing (20), and

wherein each of said modales (200} provides independent surge
protection for a corresponding one of the poles {4,6,8) of said electrical switching
apparatus {2).

2. The electrical switching apparatus {2) of claim | wherein satd housing
(20} further ncludes a first end (26}, a second end (28) disposed opposite and distal
from the first end (26}, a first side (30), a second side (32} disposed opposite the first
side (30}, a first surface (34), and a second surface (36} disposed opposite the first
surface (34); and wherein said plurality of receptacles (40,42 44 extend mwardly
from the first surface (34) toward the second surface (36) proximate the first end (20).

3 The elecirieal switching apparatus (2) of claim 1 wherem said surge
protection assembly (100) further comprises a plurality of cover members (102,104},
and wherein gach of said cover members (102} is removably coupled to the exterior
{(24) of said housing (2} at or about a corresponding one of said receptacles {40} in
order to at least partially cover said receptacies (40).

4. The electrical switching apparatus (2} of clanm 1 wherein sad
electrical switching apparatus 1s a multi-pole circuit breaker (2}; wheretn said
plurality of receptacles is one receptacle (40) for each of the poles (4) of said mulii-
pole circait breaker (2); and wherein said plurality of modules (200) is one module for

cach of the poles {4} of said mulii-pole civcut breaker (2).

Q.
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b3 The electrical switching apparatus (2} of claim 4 wherem sawd plurahiy
of poles 13 three poles (4,6.8); and wherein sasd plarabity of modules is three modules
(200},

6. The electrical switching apparatus {2) of claim 4 wherain said modules
{200} are replaceable to customize said multi-pole circuit breaker (2} for a
predetermined application.

7. The electrical switching apparatus of claim: | wherein said surge
protection assembly (100} further comprises an indicator (300); and wherein said
indicator (300) is adapted to provide a visual indication in response to the actuation of
a corresponding one of said modales {200).

&, The electrical switching apparatus (2) of clann 1 wherem said
electrical switching apparatus (2} 1s operational both with sawd modoles {200} wmsialled
within sad receptacies (40) and with at least one of said modules (200} removed from
said receptacles (40).

9. The electrical switching apparatus (2) of claim | wherein each of the
poles {43 further comprises a plurality of conductors (50,523 electrically connected to
a plarality of sockets (60,62}; wherein said sockets (60,62 are accessible from within
said receptacles (40}, wherein each of saxd modules (200} has a plurality of electrical
cotmectors {202,204); and wherein, when said modules (200) are installed within said
receptacles (40), said electrical connectors {202.204) are in electrical communication
with said sockets (60,62) and said conductors {50,523 of a corresponding one of the
poles {4) of said electrical switching apparatus (2).

10, The electrical swiching apparatus (2) of clain 9 wherein said
electrical connectors are stabs {202,204); wherein said stabs (202.204) extend
ontwardly from said modules (200, and wherein said stabs (202 204) provide a plug-
in electrical connection with said sockets (60,62).

1. The electrical switching apparatus {2} of clasn 9 wherein said surge
protection assembly (100} further comprises an Harth connection {110} and wherem
said Farth connection {118} is in electrical conmmunication with a corresponding one
of said sockets {62},

12, The electrical switching apparatus (2) of claim 11 wherein said

housing (20) further tnchudes a first side {30) and a second side (32} disposed opposite

-10-
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the first side (30); wherem said Earth connection (110} includes an Eavth termnal
{112); and wherem said Earth terminal (112) 1s disposed on the first side (30) of said
housing (20},
13, A method of providing surge protection for an electrical switching
apparatus {2} according to any of the preceding claims, the method comprising:
providing said electrical switching apparatus {2} with a housing having
an interzor {22), an exterior {24), and a plurality of receptacies (40,42 44) extending
from the exterior {24) toward the mterior (22),
providing a surge protection assembly {100} comprising a plurality of
maodules (200}, and
mserting each of said modules (210) into a corresponding one of said
receptacies {40) to provide tdependent surge protection for each of said poles (3) of
the electrical switching apparatus (2).
14, The method of claim 13, further comprising:
providing a number of cover members (102,104}); and
removably coupling said number of cover members (102) to the
exterior (24) of said bousing (20} at or about at least one of said receptacles {4 in
order to at least partially cover said at least one of said receptactes (40).
15, The method of clam 13, further compnising:
providing said surge protection assembly {100} with an indicator (300),
and
responsive to an actuation of a corresponcling one of said meodules

{200}, providing a visual indication by said mdicater (300},
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