I *I Innovation, Sciences et Innovation, Science and CA 2852493 C 2019/05/14

Déeveloppement economique Canada Economic Development Canada
Office de |la Propriete Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 852 493
12 BREVET CANADIEN
CANADIAN PATENT
(13) C
(86) Date de depot PCT/PCT Filing Date: 2012/11/12 (51) Cl.Int./Int.Cl. HOTH 3/30 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2013/06/06 HO1H 33/40 (2006.01)
2 1s , (72) Inventeurs/Inventors:
(45) Date de delivrance/lssue Date: 2019/05/14 GOTTSCHALK. ANDREW LAWRENCE US:
(85) Entree phase nationale/National Entry: 2014/04/15 SLEPIAN, ROBERT MICHAEL, US
(86) N° demande PCT/PCT Application No.: US 2012/064594 (73) Propriétaire/Owner:
(87) N° publication PCT/PCT Publication No.: 2013/081803 EATON INTELLIGENT POWER LIMITED, IE
(30) Priorité/Priority: 2011/11/29 (US13/306,374) (74) Agent: BERESKIN & PARR LLP/S.E.N.C.R.L,S.R.L.

(54) Titre : ENSEMBLE DE CHARGE A LIMITATION DE ROTATION EXCESSIVE ET APPAREIL DE COMMUTATION ELECTRIQUE
L'EMPLOYANT
(54) Title: CHARGING ASSEMBLY WITH OVER ROTATION CONTROL AND ELECTRICAL SWITCHING APPARATUS EMPLOYING

SAME
400~ |
"\ ;’ "g f 0 j’"‘ {}é
idtde W e - i e Yy fadautalas Vo Fdutatadels e dasdaay iy stdeees o) dewaeel 't Wedeeae ARl T i fe SN R SR o SIS o D W e W e G weees M e P m«a.i* /
:
/
§
i
|
|
i}‘
\
.
T 108
102 /
| CPERATING |
 HECHANISM |
106"
(57) Abrege/Abstract:

A charging assembly (200) Is provided for an electrical switching apparatus, such as a circuit breaker (102). The circuit breaker
(102) Includes a housing (104), separable contacts (106), and an operating mechanism (108) for opening and closing the
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(57) Abrege(suite)/Abstract(continued):
separable contacts (106). The charging assembly (200) includes a stored energy mechanism, such as a closing spring (204),

which Is movable between charged and discharged positions. A cast member (218) Is coupled to the closing spring (204) and
moves therewith. The cast member (218) includes a projection (220). A cam shaft (208) Is pivotably coupled to the housing (104),
and Includes a number of cams (210,212). A catchment (214), which Is also pivotably coupled to the housing (104), includes an
Impact surface (224) and a protrusion (226). The impact surface (224) cooperates with a corresponding one of the cams (212) to
resist over rotation of the cam shaft (208). The protrusion (226) of the catchment (214) cooperates with the projection (220) of the
cast member (218) to maintain the desired relationship between the catchment (214) and the cam (212).
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(57) Abstract: A charging assembly (200) 1s provided for an electrical switching apparatus, such as a circuit breaker (102). The cir -
cuit breaker (102) mcludes a housing (104), separable contacts (106), and an operating mechanism (108) for opening and closing the
separable contacts (106). The charging assembly (200) mncludes a stored energy mechanism, such as a closing spring (204), which 1s
movable between charged and discharged positions. A cast member (218) 1s coupled to the closing spring (204) and moves there-
with. The cast member (218) includes a projection (220). A cam shatt (208) 1s pivotably coupled to the housing (104), and mncludes
a number of cams (210,212). A catchment (214), which 1s also pivotably coupled to the housing (104), includes an impact surface
(224) and a protrusion (226). The impact surtace (224) cooperates with a corresponding one of the cams (212) to resist over rotation
of the cam shaftt (208). The protrusion (226) of the catchment (214) cooperates with the projection (220) of the cast member (218) to
maintain the desired relationship between the catchment (214) and the cam (212).
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CHARGING ASSEMBLY WITH OVER ROTATION CONTROL AND
ELECTRICAL SWITCHING APPARATUS EMPLOYING SAME

BACKGROUND

Field

The disclosed concept relates generally to electrical switching apparatus
and, more particularly, to charging assemblics for electrical switching apparatus. The

disclosed concept also relates to electrical switching apparatus, such as circuit breakers.

Background Information

Electrical switching apparatus, such as circuit breakers, provide protection
for electrical systems from electrical fault conditions such as, for example, current
overloads, short circuits, abnormal voltage and other fault conditions. Typically, circuit
breakers include an operating mechanism, which opcns electrical contact assemblies to
interrupt the flow of current through the conductors of an electrical system in response to
such fault conditions as detected, for example, by a trip unit. The electrical contact
assemblies include stationary electrical contacts and corresponding movable electrical
contacts that are separable from the stationary electrical contacts.

Among other components, the operating mechanisms of some low and
medium voltage circuit breakers, for example, typically include a poleshaft, a trip actuator
assembly; a closing assembly and an opening assembly. The trip actuator assembly
responds to the trip unit and actuates the operating mechanism. The closing assembly and
the opening assembly may have some common elements, which are structured to move the
movable electrical contacts between a first, open position, wherein the movable and
stationary electrical contacts are separated, and a second, closed position, wherein the
movable and stationary electrical contacts are electrically connected. Specifically, the
movable electrical contacts are coupled to the poleshaft. Elements of both the closing
assembly and the opening assembly, which are also pivotably coupled to the poleshaft,

pivot the poleshaft in order to effectuate the closing and opening of the electrical contacts.

A charging assembly, which includes a

CA 2852493 2017-11-07
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nuniber of stored CRETZY MEChaNms, 1§ oflen employed to facilitate operation of the
closing assembly.

As shown, for example, m Figures 1A and 1B, some ciraut breakers 3
have direct drive stored energy mechanisms such as, for example and withowt
Hmnation, a number of closing springs 4 {one closing spring 4 13 partially shown in
simphlied form i Figure 1A). The charging assembhes 6 of such circut breakers 2
twpically mehide g cam shaft 8 having a number of cams 10,12, and a catchment 14,
The catchment 14 in the example of Figures 1A and 1B is pvotably coupled (o a side
plate 16 of the curcust breaker 2. In such devices, the spring assembiy, which mcludes
the alorementioned closing spring{s) 4 snd a spring casting 18 based by the spring{s)
4, 15 charped by action of the cam shalt 8, and is released so the discharped spring 4
directly drives the mamn toggle hinks (not shown} ol the closing assembly. As the
spring 4 discharees, the catchunent camt 12, which has been released, contimies o
rotate i the charging direction {e.g., counterclockwise i the direction of arrow 2{]
from the perspective of Figure 1A). it rolates far enough. it can mterfere with the
discharge of the spring 4 and prevent the circwt breaker 2 from completel v closimg.
This undesirable condition is generally referred to as cam shaft over rotation.
Although the catchmend 14 1s generally structured to cooperate with the camis) 12 o
resist such over rolation of the cam shall &, it 18 possible, particudarly afler extended
use, that the impact surface 22 of the catclunent 14 and/or the comresponding
exampie, damaged or deformed surfaces 22°.24" w Figure 1B), causnis the catchment
1o be less effschive

There is, therefore, room for improvement in charging assemblies, and
in electrical switching gpparates, such as circuit breakers, which employ charging
assemblies.

-

These needs and others are miel by embodiments of the disclosed
concept, which are directed 1o a charging assembiy for an slecirical swiiching
apparatus, such as a circuit bregker. Among other benefits, the charging as \embh
includes a catchment that cooperates with the closing spring casting (o control

movement (2.4, resist over rotation) of the cam shaty.

Foud



L

10

20

CA 02852423 2014-04-15

WO 2013/081803 PCT/US2012/064594

As one aspect of the disclosed concept, a CHArgHgE assembily is
provided for an electrical switching apparatus. The electrical switching apparatas
mciudes a housing, separable contacts enclosed by the housmyg, and an operating
mechanism for opening and closimg the separable contacts. The charging assembly
COTRISES. a stored enargy mechanism movabie balwean a charged postlion and a
discharged posibion: g cast member coupled to the stored energy mechanism and
bemg movable therewith, the cast member including a projection; a cam shaft
structured to be pivotably coupled o the houstng, the cam shall including 3 munnber of
cams,; and a calchment structured (O be prvolably coupled 1o the housing, the
catchment comprising an pact sarface and a protrusion. The wmpact surface of the
catchment cooperates with § corresponding one of the cams (o resist over rotation of
the cam shall. The protrusion of the catchment cooperates with the projection of the
cast member o mamtain the desired refationship between the catchment and the
cerresponding ong of the cams,

The catchment mayv further comprise a pivel mamber, a first portion, a
second portion, and a third portion. The pivot member may be structured 10 prvotably
couple the first portion to the housing of the electrical swiiching spparstus, the second
goriion may cooperale with the corresponding one of the cams, and the third portion
may cooperate with the projection of the cast member. The mmpact surface may be
disposed on the second portion of the catchment, and the protrusion may be disposed
on the third portion of the catclinent, wherem the protrusion extends outwardly rom
the catchment proxumnate the impact surface. The catchment may be a single piege
member, wheramn the protrusion 1s a generally rectangular-shaped portion extending

have an outer edge wherein, when the nnpact surface of the catchment engages the
corresponding one of the cams, the oualer edge of the protrusion cooperates with the
nrojection of the cast member.

The cast menaber may be g single prece spring casting, and the
projection may project {aterally catwardly from the single ptece spring casting and
inchude a relaning edge. The retaiming edge of the single mece spring casting may
refain the outward edge of the catchment, thereby preventing the impact surface of the
catchment from releasing the corresponding one of the cams.

As another aspect of the disciosed concept, an electrical switching

apparatus emploving the aforementioned charging assembly is disclosed.
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BRIFF DESCRIPTION OF THE DRAWINGS
A full understanding ol the disclosed concept can be gained from the

following description of the preferred embodiments when read w conpunction with the

L

aceompanying drawings m whicls

Figures 1A and 1B are simplified side elevation views of a postion of a
orior art circuit breaker and charging assembly therefor;

Figure 2 1s g simplified side elevation view of 8 portton of 8 ccuy
oreaker and a chargmg assembly therelor, m accordance with an embodument of the
16 disclosed concept;

Fioure 3 15 top plan view of the aircuit bregker and chargng assembly,
Figure 4 18 a section view taken along hine 4-4 of Figure 3, with the
circast breaker shown n the discharged and tnpped position;
Figure 5 shows the section view of Figure 4, but modified to show the
18 circuit breaker i the charged and open position;

Figure 6 shows the section view of Figure 3, bul modified {0 show the
circui breaker when the circuit breaker 15 1 the process of closing and the spring
casting Is in position 1o stop the catchnent: and

Figure 7 shows the section view of Figure 6, but modifiad to show the

20 oircait breaker in the discharged and closed pasition.

Dectional phrases ased heretn, sach as, for example, clockwise,
counterclockwise, left, nght, upward. downward and denivatives thereof, relate 1o the
25 orientation of the elements shown in the drawings and are not Hmiting upon the
claims anless expressiy recited theren.
As emploved heremn, the statement that two or more parts are
“coupled” topether shall mean that the parts are joined 1opether either directhy @
tomned through one or more nienmediate paris.
3G As employed heredn, the term Pnumber”™ shall mean ong or an integer
greater than one (i.e., a plurality),
Fioures 2-7 show a charging assenubly 200 for an electrical switching
apparatus, such as for example and wathowt inmtation, 8 oircait breaker 102, The

circait breaker 112 inclades o housing 104, separable contacts 106 (shown in

N
Dy .
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sinplified form in Figure 23 enclosed by the housing 104, and an operating
mechanism 108 (shown in simplified form in Figure 2) for opening and closing the
separable contacts 106 {Figure 2}

As hest shown n Flgure 2, the charging assembly 200 preferably
wmctudes a stored energy mechamsm, such as tor example and withow! hnutation a
closing spring 204 (partiatly sbown i Figure 23, which s movable between a charged
posiion {Figure 3} and a discharged posttion (Figures 2, 4 and 7). A ¢ast member 218
15 coupled 1o the clostng spring 204 and 15 movable therewsth {e.p., without imatation,
felt and right n the direction of arvow 300 from the perspective of Frgare 23, The cast
member 218 meludes a projection 220, A cam shalt 2081 pivotably coupled 1o the
circuif braaker housing 104, and moludes a nuruber of cams 210,212 {fwo are shown
i the example shown and described herein). A catchment 214, whach 1s also
prvotably coupled 1o the housige 14, includes an impact surface 224 and a protrugsion
226, As will be deseribed o preater detail heremnbelow, the impact surface 224 of the
catchument 214 cooperates with a corresponding one of the cams 212 and, in
particelar, a catchment surface 222 of the cam 212, to resist over rotation of the cam
shaft 208, Additionally, i accordance with the disclosed concept, the aforementioned
grofrusion 226 of the catchment 214 cooperates with the projection 228 of the cast
member 218 0 maniam a desired relationship between the catchment 214 and cam
212,

Accordingly, 1t will be appreciated that, among other benehits, the
projeciion 220 and profrusion 226 features of the disclosed concept, function {©
augntent operation of the catchanent 214 by mierlocking the catchment 214 with the
spring casting 218 in a manner which prevents glancing collision, for example, that
could otherwise occur between the caichment surface 222 of cam 212 and impact
surface 224 ol catchment 214, In this manner, {he disclosed charging assembly 200}
provides a back-~-up mechanmsm for resisting over rotation of the cam shaft 208 and
damage associated therewith, For example and without Iimuation, wsues sach as
breaker vibration can cause prior art catchments {see, for example and without
himitation, catchment 14 of Flgures 1A and 1B) to move to a position {see, fn
example, Figure |B)Y that allows can shall over rotation,  Additionally, #t is possible
that late in life (e, alter extended use) the catchment collision feature {e.¢., without
Hmataiion, see surtace 24 of catchanent 14 of Fgure 1A) and/or the mating cam shall

feature (see, for example, cam shalt surface 22 of Figure 1A} can become damaged
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(seg, for example, deformed swrfaces 227,24 of h ¢ 1B) in a manner that allews a
plancing blow or impact that Jeads to cam shaft ov &f."~.r_maﬁt,iml . The disclosed concept
mmproves apon operation of the cawchment 214, theveby addressing and preventing
these potential problems.

More speaifically, the catchment 214 m the non-hnuting exampie
shown and described hevemn, preferably includes a prvol member 228, a hirst portion
230, g second portion 232, and g third portion 234, The pivol member 228 prvotably
couples the {irst portion 236 1o the circuit breaker housing 104 and, in particular, 1o a
side plate 110 {(partially shown 1 hidden e drawing m Figore 2) thereol, as best
shown m Frigure 2. The second portion 2332 cooperates with cam 212, and the third
poriion 234 cooperates with the projection 220 of the cast mmember 218, In the
example shown and described herem, {he impact surface 224 13 disposed on the

xcond portion 232 of the catchment 214, and the protrusion 226 1s disposed on a third
pmtion. 234 of the catchment 214, Accordingly, the protrasion 226 extends outwardly
from the catchment 214 proximate the impact surface 224, as shown, Continumng ©
reter {o Figure 2, and also 1o Figures 4-7, the catchment 214 1§ preferably a smgle
piece member, wherein the protrusion 226 15 a generally rectangular-shaped portion
that extends outwardly from the third portion 234 thereof

Az bast shown m Figure 2, 188 j_m‘fﬁtrtz-s;i{trn 26 has an outer adee 236,

When the wmpact surface 224 of the catchment 214 engages a corvesponding cam 212
and, in particular, catchment sarface 222 thereof, or is in close proximity thereto (see,

for example, Figures 2, 5 and 6), the outer edge 236 of the profrusion 226 cooparaies
with the alorementiongd projection 220 of the cast member 218

The cast member 218 is preferably a single piece spring casting,
wherein the projection 220 projects talerally outwardly from the single piece spring
casting 218 and includes a retamnmg edge 338, The relaming edge 235, therelore,
retains the ontward edge 236 of the catchment 214, as shown in Figares 2. 5 and 6,
thereby preventing the impact surface 224 of the catchment 214 from fullv relegsing
the comresponding cam 212 andfor preveniing the aforemientioned cam shalt over
rotation andior glancing cothsion {e.g. impacting and bowncmg of of) issues between
the surfages 222,224 of the cam 212 and catchument 214, respectively, It will be
appreciated that while the projection 220 of the example spring casting 218 is a cast
teatare on the single prece spring casting 218, any known or suilable alternalive type,

shape and/or confliguration of projection (not shown) could be employed to property
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cooperate with a feature (e, withowt .l.iinﬁlitatix:}m profrasion 226} of the catchment 1o
suitably control movement of the catchment 214 without departing from the scope of
the disciosed concept. For exampile and without hmitation, relatively more
compiicated couplings (not shown) are possible, such as a catchment-secured pm (not

shiown) i a slol {not shown) i the spring casting 218, or a hnkage assembly (not
SO},

As previousty discussed heremabove, the example stored energy
mechanism 13 g closing spring 204, The closing spring 2034 has opposing first and
second eads 2440 242 (Froures 2 and 4-73. The spring casting 218 i1s disposed on the
second end 242 of the closig spnng 204 and moves therewith in the direction of
arrow 33, as shown i Figure 2. The example cam shafl 208 mncludes g first cam,
winch is a charging cam 210 that prvols wiih the cam shafi 208 to charge the closmy
spring 204, and a second cam, which 15 a catchment cam 212 that also prvots with the
cam shaft 208 to engage and disengaee the impact surface 224 of the caichment 214,
as previousiy discussed.

Figures 4-7 show section views of the circud breaker 102 of Figure 3
to itlustrate the charging assembly 200 during vanons operational states of the circnit
breaker 102, More specificaliv, Figure 4 shows the cirewti breaker 102 m the
discharped and (i pped state, Figure S shows the circuit breaker in the ei.zﬂz‘*g-ﬁsé and
the Sprmg ca:&zfing 218 i 11 position to stop the catclinent 2 4 i is forced ;,is;m nward
{trom the perspecltive of Figure 6}, {or example, dug {0 excessive cam shall rotalional
force, and Figure 7 shows the cuaunt breaker 102 0 the discharsed and closed state,

Accordingly, it will be appreciated that the disclosed charamng
assembly 2080 mcludes anigue catchment 214 and spring casting 218 features {e.g.,
withowt bnutation, projection 220 of spring castimg 218, and protrasion 220 of

catclunent 2143, which interact to prevent the cam shatt 208 from shpping past {e.g..
over rofating) the catchment 214 untdl the spning casting 218 15 sufficiently close 1o
the completely closed position. Therefore, the disclosed concept functions {0
augment catchnent operation by mteriocking the cotchimant 214 with the spring
casting 218 in g manner that prevents glancing collistons andior damage to the cam
212 and catchment 214 that can cause cam shaft over rotation.

While speetfic embodiments of the disclosed concept have been

described i detail, it will be appreciated by those skilled i the art that various

"\vl
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modifications and alternatives o those details could be developed n light of the

.........

!

disclosed are meant {0 be 1Hustrative only and not miting as to the scope of the
disclosed concept which 1s to be given the full breadih of the claims appended and

any and all equivalents thereot.



What is claimed is:

1. A charging assembly for an electrical switching apparatus, said electrical switching
apparatus including a housing, separable contacts enclosed by the housing, and an
operating mechanism for opening and closing said separable contacts, said charging
assembly comprising:

a stored energy mechanism movable between a charged position and a discharged
position;

a cast member coupled to the stored energy mechanism and being movable
therewith, said cast member including a projection;

a cam shaft structured to be pivotably coupled to the housing, said cam shaft
including a number of cams; and

a catchment structured to be pivotably coupled to the housing, said catchment
comprising an impact surface and a protrusion,

wherein the impact surface of said catchment cooperates with a corresponding one
of said cams to resist over rotation of said cam shaft, and

wherein the protrusion of said catchment cooperates with the projection of said
cast member to maintain the desired relationship between said catchment and said

corresponding one of said cams.

2. The charging assembly of claim 1 wherein said catchment further comprises a
pivot member, a first portion, a second portion, and a third portion; wherein said pivot
member 1s structured to pivotably couple the first portion to the housing of said electrical
switching apparatus; wherein the second portion cooperates with said corresponding one
of said cams; and wherein the third portion cooperates with the projection of said cast

member.

3. The charging assembly of claim 2 wherein said impact surface is disposed on the
second portion of said catchment; wherein the protrusion is disposed on the third portion
of said catchment; and wherein the protrusion extends outwardly from said catchment

proximate the impact surface.

CA 2852493 2017-11-07



4. The charging assembly of claaim 3 wherein said catchment is a single piece
member; and wherein the protrusion 1s a generally rectangular-shaped portion extending

outwardly from the third portion of said singlc picce member.

5. The charging assembly of claim 4 wherein the protrusion has an outer edge; and
wherein, when the impact surface of said catchment engages said corresponding one of
sald cams, the outer edge of the protrusion cooperates with the projection of said cast

member.

6. The charging assembly of claim 5 wherein said cast member 1s a single piece
spring casting; wherein the projection projects laterally outwardly from said single piece
spring casting and includes a retaining edge; and wherein the retaining edge of said single
piece spring casting retains the outward edge of said catchment, thereby preventing the

impact surface of said catchment from releasing said corresponding one of said cams.

7. The charging assembly of any one of claims 1 to 6 wherein said stored energy
mechanism is a closing spring; wherein said cast member 1s a spring casting; wherein said
closing spring includes a first end and a second end disposed opposite and distal from the
first end; and wherein said spring casting 1s disposed on the second end of said closing

Spring.

8. The charging assembly of any one of claims 1 to 7 wherein said number of cams is

a first cam and a second cam.

9. The charging assembly of claim 8 wherein said first cam is a charging cam;
wherein said charging cam pivots with said cam shaft to charge said stored energy
mechanism; wherein said second cam 1s a catchment cam; and wherein said catchment
cam pivots with said cam shaft to engage and disengage the impact surface of said

catchment.

10.  The charging assembly of claim 9 wherein said catchment cam includes a

catchment surface; and wherein the catchment surface cooperates with the impact surface

of said catchment to resist movement of said cam shatft.

- 10 -
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11. An electrical switching apparatus comprising:
a housing;
separablc contacts cnclosed by the housing;
an operating mechanism for opening and closing said separable contacts; and
a charging assembly comprising:
a stored energy mechanism movable between a charged position and a
discharged position,
a cast member coupled to the stored energy mechanism and being movable
therewith, said cast member including a projection,
a cam shaft structured pivotably coupled to the housing, said cam shaft
including a number of cams, and
a catchment pivotably coupled to the housing, said catchment comprising
an impact surface and a protrusion,
wherein the impact surface of said catchment cooperates with a corresponding one
of said cams to resist over rotation of said cam shaft, and
wherein the protrusion of said catchment cooperates with the projection of said
cast member to maintain the desired relationship between said catchment and said

corresponding one of said cams.

12, The e¢lectrical switching apparatus of claim 11 wherein said catchment of said
charging assembly further comprises a pivot member, a first portion, a second portion, and
a third portion; wherein said pivot member pivotably couples the first portion to the
housing; wherein the second portion cooperates with said corresponding one of said cams;

and wherein the third portion cooperates with the projection of said cast member.

13. The electrical switching apparatus of claim 12 wherein said impact surface is
disposed on the second portion of said catchment; wherein the protrusion is disposed on
the third portion of said catchment; and wherein the protrusion extends outwardly from

saild catchment proximate the impact surface.

14.  The electrical switching apparatus of claim 13 wherein said catchment is a single
piece member; and wherein the protrusion 1s a generally rectangular-shaped portion

extending outwardly from the third portion of said single piece member.
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15.  The electrical switching apparatus of claim 14 wherein the protrusion has an outer
edge; and wherein, when the impact surface of said catchment engages said corresponding

one of said cams, the outer edge of the protrusion coopcrates with the projection of said

cast member.

16.  The electrical switching apparatus of claim 15 wherein said cast member 1s a single
piece spring casting; wherein the projection projects laterally outwardly from said single
piece spring casting and includes a retaining edge; and wherein the retaining edge of said
single piece spring casting retains the outward edge of said catchment, thereby preventing

the impact surface of said catchment from releasing said corresponding one of said cams.

17.  The electrical switching apparatus of any one of claims 11 to 16 wherein said
stored energy mechanism 1s a closing spring; wherein said cast member 1s a spring casting;
wherein said closing spring includes a first end and a second end disposed opposite and
distal from the first end; and wherein said spring casting is disposed on the second end of

said closing spring.

18.  The electrical switching apparatus of any one of claims 11 to 17 wherein said
number of cams 1s a first cam and a second cam; wherein said first cam 1s a charging cam;
wherein said charging cam pivots with said cam shaft to charge said stored energy
mechanism; wherein said second cam 1s a catchment cam; and wherein said catchment
cam pivots with said cam shaft to engage and disengage the impact surface of said

catchment.

19. The electrical switching apparatus of claam 18 wherein said catchment cam

includes a catchment surface; and wherein the catchment surface cooperates with the

impact surface of said catchment to resist movement of said cam shatft.

20.  The electrical switching apparatus of any one of claims 11 to 19 wherein said
electrical switching apparatus 1s a circuit breaker; wherein the housing of said circuit
breaker includes at least one side plate; and wherein said cam shaft and said catchment are

pivotably coupled to said at least one side plate.
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