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BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION ,

The present invention relates to circuit interrupters generally and, more
‘speciﬁcally, to those kinds of circuit interripters that can be tripped by an

external accessory devige.
| ¢
DESCRIPTION OF THE PRIOR ART

Molded case circuit breakers and interrupters are well known in the art as

exemplified by U.S. Patent No. 4,503,408 issued March 5, 1985, to Mrenna et

-al., and U.8. Patent 5,910,760 issued June 8, 1999 to Malingowski et al., each
of which is assigned to the assignee of the present application and incorporated
herein by reference.

A continuing industry objective with respect to many types of circuit
interrupters is to be able to reduce the size and/or footprint of the interrupter
housing while at the same time providing the same or improved performance
capabilities.- A major advantage of creating such a "smaller package” is that it
provides increased flexibility in installation. However, a consequence of this
objective is that the internal space constraints of such interrupters have become
much more limiting, posing certain design obstacles that need to be overcome.

Circuit interrupters include trip mechanisms that can be activated
in a variety of manners so as to set in motion a tripping operation to open the
-.contacts of the interrupter. These trip mechanisms often employ & rotatable trip
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devices, such as a residual current device (RDC), connected thereto. When
such an accessory device determines that a “problem” exists, such as interrupter
current leakage, it can likewise initiate a tripping operation.

In the prior art, an external accessory device typically initiates a tripping
operation by contacting and rotating an accessory trip lever on the trip bar
| asésembly that then causes the trip bar assembly to rotate. Unfortunately,
accessory trip levers in the prior art do not iﬁierface with the rest of the trip bar
assembly in a space efficient manner, making them difficult to employ in a circuit
- interrupter having the aforementioned internal space constraints. In addition, the
prior art has provided external access to the accessory trip lever that requires a °
positioning of the external accessory device that can not effectively and
conveniently be implemented in DIN rail installation situations. Furthermore,
prior art circuit interrupters that may be used in connection with such external
accessory devices are typically required to be manufactured with an opening or
the like in order to provide the aforementioned external access. Because of the
possibility of entry of foreign items into such an opening, such interrupters are
not suitable in situations where an external accessory device will not be
implemented.
In view of the above, it would b advantageous if a way existed by which
‘an external accessory device tripping operation could be conveniently and
effectively implemented in a circuit interrupter having Internal space constrains.
It would also be advantageous if the provision of such a tripping operation
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in the OFF disposition.

Figure 7 is a side elevational, partially broken away view of the operating
mechanism with the contacts and the handle in the ON disposition.

Figure 8 is a side elevational, partially broken away view of the operating
mechanism with the contacts and the handie in the TRIPPED disposition.

Figure 9 is a side elevational, partially broken away view of the operating
mechanism during a resetting operation.

Figure 10 is a side elevational, partially broken away view of the cam
housing of the circuit interrupter of Figure 1. '

Figure 11 is another side elevational, partially broken away view of the
cam housing.

Figure 12 is an orthogonal view of the crossbar assembly of the circuit
interrupter of Figure 1.

Figure 13A'is an orthogonal view of the trip bar assembly of the circuit
interrupter of Figure 1.

Figure 13B is another orthogonal view of the trip bar assembly.

Figure 13C is another orthogonal view of the trip bar assembly.



4 BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is an orthogonal view of a

mol ded case circuit interrupter enbodying the present in¢éfebwary Flgure 2
I s an expl oded view of the base, primary cover, and secondary cover of the
circuit interrupter of Figure 1, Figures3 is a side elevational view of an
Internal portion of the circuit interrupter of Figure 1. Figure 4 is an
orthogonal view of the internal portions of the circuit interrupter of
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housi ng. Fi gureFikiré 4. an orthogonal view of the crossbar assenbly of the
circuit interrupter_of Figure 1. Figure 13A is an orthogonal view of the

trip bar assenbly of FIGHE 1§ s explodacbontigpemal oo igtaigeplate BsitBly 1354 o

anot her ort hogogiguiMh I rLR bar assenbly. Figure 13C Is another
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Figure 19 is an orthogonal view of the sideplate assembly, trip bar
assembly, and crossbar assembly of an intemal portion of the circuit interrupter
- of Figure 1.
Figure 20 is an _orth_ogonal. partially broken away view of the trip bar
assembly and dual purpose trip actuator of the circuit interrupter of Figure 1.
Figure 21A is an orthogonal view of the dual purpose trip actuator .
Figure 21B is another orthogonal view of the dual purpose trip actuator.
Figure 22 is an orthogonal, partially broken away view of the trip bar
assembly and dual purpose trip actuator of the circuit interrupter of Figure 1. |
Figure 23A is an orthogonal view of the automatic trip assembly of the
circuit interrupter of Figure 1.
Figure 23B is another orthogbnal view the automatic trip assembly,
Figure 24A is an orthogonal view of an attaching structure of the trip bar
assembly of the circuit interrupter of Figure 1.
Figure 24B is another orthogonal view of the aftaching structure.
Figure 24C is another orthogonal view of the attaching structure.
Figure 24D is another orthogonal view of the attachirg striicture.
Figure 25A Is an orthogonal view of an accessory trip lever of the circuit
interrupter of Figure 1.

Figure 25B is another orthogonal view of the accessory trip lever,



5 Figure 13D is another orthogonal view of the trip bar assenbly. Figure
13E is another orthogonal view of the trip bar assenbly. BVdebmiaby20® an
orthogonal, partially broken away view of a portion of the <circuit
interrupter of Figure 1 including the tig p bar assenbly and its bias
spring. Figure 15 is an orthogonal view simlar to Figure 14 w thout the
bias spring. Figure 16 is an orthogonal view similar to Figure 15 with the
bias spring. Figure F’L? is an orthogonal view of a latch of the circuit )
interrupter of Fi gurdddre 2§ iganertregbaalaiewe opthecmtessdr aipoaads c)fiii?%hr%‘;?s%\
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actuator. Figure 21 E?I_s ano{shﬁggﬁﬁé%%%%ﬁ\ﬁhéwn& H‘leh%'B:j?él agsenpy avithr i p
actuator. Fi guldecessarytriprlevensititgdnal , partially broken away view of the
trip bar assenbly ang,; urpose trip actuator of the circuit interrupter
of Igi gure 1. Fi éureﬁgﬁé?g?saﬂ?8aﬁm£ar\ﬁ@\brﬁkeﬂﬁi@ah‘!iewmﬂaigrobvélhthep
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| ever of the circu f Figure 1. Figure 25B is another
ort hogonal view of thgumsﬁhrmﬁdgbﬁal'._ Bafially broken away view of the break-away

region of Figure 29,

| figure 32 is an orthogonal, partially broken away view of the break-away
" region broken off, '
Figure 33 is side elevational view of the base and primary cover of the
circuit interruptgr of Figure 1 showing the break-away region broken off.
Figure 34 is an orthogonal view of the internal portions of the base of the
circuit interrupter of Figure 1.

Figure 35 is an orthogonal view of break-away regions of the circuit
interrupter of Figure 1.

Figure 36 is an orthogonal view of the underside of the base of the circuit
interrupter of Figure 1.

Figure 37 is a cross-sectional view taken along the line 37-37 of Figure
36 showing cutouts in the base.

Figure 38 is an orthogonal view of an intemal portion of the circuit
interrupter of Figure 1 showing the positioning of the break-away regions. of
Figure 35,

Figure 38 is an orthogonal view of a locking plate of the circuit interrupter
of Figure 1.
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| ever of Figure 25A connected to the attaching structure2bfeRiugor20024A.
Figure 27A is an orthogonal view simlar to Figure 26 with the accessory
trip lever tilted. Figure 27B is an orthogonal view showing the trip bar
assenbly with accessory trip levers tilted. Figure 28 is an orthogonal,
partially broken away view of a groove in the' base of the circuit
interrupter of Fi gur(i:,l. Figure 29 is an orthogonal view of the primary
cover of the circuit T9UR 40 jsen erthqgonﬁl,@arﬁall)lbsikemm@yafiéwwhemﬁxﬁgﬁ&éon-'

Figure 30 is anj vy th rimry coyver and base of t
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broken away vi eW.of the break-away region of Figure 29. Figure 32 is an
ort hogonal , partiall E br Og?l’,l away view of the break-away region broken
of f. Figure 33 is si i&UEF @4t paRENogoRal partiahebioke away view smiilar 60 FRjure
the <circuirt inygerrupter of Figure 1 show ng the break-away regi on broken
off. Figure 34 |Is an orthogonal view of the internal portions of the base

of the circuit inteFigups &2 isoh chosgeseetidnalFiicywitakeR 2albrg e !ﬁfettgj.gg@gi:%}?e‘é" g‘;\
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o't hogonal vi ew of & Pagicrase diPbfifaorL vig Btia relaiicer deviea of the ciru
interrupter of Figure 1.
Figure 43C is a side elevational view of a secondary cover mounting
screw of the circuit interrupter of Figure 1.
Figure 44A is a cross-sectional, partially broken away view taken along
the line 44-44 of Figure 43A showing the mounting screw and retaining dev}ce
with respect to the hole and recessed regions of the primary cover.
Figure 44B is a crcss-sedtional. partially broken away view similar to
Figure 44A,
Figure 45 is an exploded orthogonal view of the base and primary cover
of the circuit interrupter of Figure 1 along with a screw retainment plate.
Figure 46 is an orthogonal view of the screw retainment plate.
Figure 47 is an orthogonal, partially broken away view of the screw
retainment plate positioned within a recessed region of the primary cover of the
circuit interrupter of Figure 1.

Figure 48 is a side elevational view of a mounting screw of the circuit
interrupter of Figure 1.
Figure 49 is a cross-sectional, partially broken away view taken along the
~ line 49-49 of Figure 45 showing the.screw retainment plate and the mounting
screw of the circult interrupter of Figure 1.

Figure 50 is an overhead view of a recessed region of the primary cover
of the circuit interrupter of Figure 1.
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8]; oElaguaway vi ew of theyl ocking plate in connection wt h2?lﬁebMB}§2(m4d
primary cover of the circuit interrupter of Figure 1. Figure 41 is a22 _
orthogonal, partially broken away view gimlar to Figure 40. Figure IS
a cross-sectional view taken along the l'ine 42-42 of Figure 36-show ng
support menbers of the circuit interrupter of Figure 1. Figure 43Ais aln
orthogonal , partially_broken away view of a hole and rece-ss_ed.regl ons In
the primary cover of T#dedY isian exnleded aphegorad visngaf 2 tarmindli giielg ahaBhks an
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orthogonal , par toeerd of the eiteut iﬁt@t_ﬂp‘t’ér@f’f’ﬂ%uréh_e_ screw retai ?nfﬂte pL?'ﬁ gui t
positioned within a Eecessed regi on of the primary cover o

interrupter of Figur Igilfe ﬁf'@ﬁﬁéﬂQBhO@@iyimg.ﬁhgfami?lggiﬂe%w@f a nounting
cr0ss-sectianal | par N 578 Eaing ot View o B Grinel shieid omvens- 40 of
Fi gure 45 showi ng t hElgue B6\is metarthogenal vibwi 6f 18 deftiRaln B Qfer SBHANPT
the circuit int gﬁi@}ﬂ?bgge,ogﬂnﬁérg%ser.lénd secondary cover in a totally assembled state.

Figure 57 is a cross-sectional, partially broken away view taken along the
line §7-57 of Figure 56 showing a wire seal arrangement.

Figure 58 is an orthogonal view of the circuit interrupter of Figure 1 with
a DIN rail adapter connected thereto.

Figure 59 is an orthogonal view of the DIN rail adapter.
Figure 60 is an orthagonal view of the backplate of the DIN rail adapter.
Figure 61 is an orthogonal view of the slider of the DIN rail adapter.

Figure 62 is a cross-sectional, partially broken away view taken along the
line 62-62 of Figure 59 showing a stop mechanism. '

Figure 63 Is an orthogonal view of the DIN rail adapter in a locked-open
state. '

- Figure 64 is an exploded orthogonal view of the base and primary cover

of the circuit interrupter of Figure 1 with the sideplates positioned within the
base.

- DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings and Figures 1 and 2 in particular, shown
is a molded case circuit interrupter or breaker 10. Circuit breaker 10 includes a
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the slider of the DIN rail adapter
partially brokefP Bags 12i dplealosropenings 247e ate providedoid S¥cohil rtﬁ)V’é? 18?3\“" ng

& T ocked: opea ol sErautol g afecnii? dRipes bl sﬁ{eﬁtsgéﬁ@nonah%»'mes oﬁteer
base and pri mar gpenings 24Bin phmaw EovEri14i fof Rist #éeﬁ&ggw\%h&%
si depl at es p05| L on ‘Z | t he base. DESCRI P PR .
EMBODI MENT Ref e ?‘{eﬁa I8 %7%'“0*?%%@ qaver #P qndesortespoding iholesa 7B Wl ar ,
shown primary cover 14 are for attachment of external accessories as described below.
Holes 28 are also for attachment of external accessories (only to secondary
cover 16) as described be!ow Holes 25, which feed through secondary cover
16, primary cover 14, and into base 12 (one side showing holes 25), are
provided for access to electrical terminal areas of circuit breaker 10. Holes 26A,
which feed through secondary cover 16, correspond to holes 26 that feed
through primary cover 14 and base 12, and are provided for attaching the entire
circuit breaker assembly onto a wall, or into 2 DIN rail back pane! or a load
center, or the like. Surfaces 29 and 30 of secondary cover 16 are for placement
of labels onto circuit breaker 10. Primary cover 14 includes cavities 31 , 32, and
33 for placement of internal accessories of circuit breaker 10. Secondary cover
16 includes a secondary cover handle opening 36. Primary cover 14 includes
a primary cover handle opening 38. A handle 40 (Figure 1) protrudes through
openings 36 and 38 and is used in a conventional manner to manually open and
close the contacts of circuit breaker 10 and to reset circuit breaker 10when itis
in a tripped state. Handle 40 may also prowde an indication of the status of
*circuit breaker 10 whereby the position of handle 40 corresponds with a legend
(not shown) on secondary cover 16 near handle opening 36 which clearly
indicates whether circuit breaker 10 is ON (contacts closed), OFF (contacts




Is a nolded case circuit interrupter or breaker 10. G rcuit breaker 10
includes a 27 February 2004 9 base 12 mechanical ly intercoppesigd sdosh a
primary cover 14. Disposed on top of primary cover 14 is an auxiliary or
secondary cover 16. Wen renoved, secomiary cover 16 renders sone internal
portions of the circuit breaker available for maintenance and the 1ike

W t hout requiring disassenbly of the entire <circuit breaker, Base 12 .
i ncl udes outside sidewalls 18 and 19, and internal phase walls 20, 21, and
22. Hol es or op&RPAysOr2IRIRPEDp(ntates dpenpdieetby focexamplkd A9 o\RFGFRINY
screws or ot her cgﬁ&i &i)i ns devi ces that en’%P:r , correspondi ng hol es or

openi ngs 23B | n“Baseoy PEFORIALY SOVRE 1BrandPiimasy &ovan 14tinclude eetingtial es
or openi ngs 24Aopemings 4ei slppain &ﬂ%ﬂf N6 | cepting screws or
ot her attaching p,evigis t hat 4g'n'£ee%'?§corré}sf%@%ﬁr%ﬁﬁalpgétmocfe %B%il’??&@“zﬁ% in
primary cover 1iFig@e 1) gkabuitan forecpusticostrim actaatot.6Atso shiiviriry oz udthr

Hol es 27A I n se ' d,cprrespondi,ng holes 27B in primary
cover 14 are fo?ﬁgtgﬁ%%ﬁrgrgﬁy ag% qﬁ&'@?ﬁﬁ'leicgegg9§Q§?&3’§aﬁ§eﬂ@§€|§iﬁfbdAlibbmgh

Hol es 28 are al giccuiitobreakémdbrie depidte®dseh i YulL secondary
cover 16) as described bel Hoﬁpgseza ﬁ?gaaﬁggﬂ%ﬁwlg% Q{sélétg{?dgﬁfeggver

W'l
16, prinmary coviyeqypn lamtﬁ'ﬁ'!tﬁd o) foue-pnase operaibe showi ng hol es 25), are
provi ded for access ' . inal  ar of .circuit, breaker 10.
ol o5 26A, i ch 1 acerRidy B9 Eiohf 8 & ngBiAg onn B shiskibvatian. oo 26
that feed throRAfHalptbrokey awayeandipartally b phantbh, ofBRcult IsreBk&VA RS HoNn
to

attaching the Je | cul aker assenbly ontgo a wall, or In a DI N
rail back paneﬁq%)r"{ al’%"’{é{d‘%r@wéﬁ?ﬂaﬁ'ﬁﬁéewiﬂe( 541 hefeds shownadplasmaf
secondary coverart@Gceslerstion thamtﬂmatcoanrizsh_@la}ﬁg@t g{%}@oags%@%ﬁ rﬁﬁggﬁraréo'

Primary cover 14 . nc) Edes cavities 31, '3
internal accessS3HNgUisRer agsembly 58, Adaocshorm is Secantaictrassemblyr 60, i i ncl udes a

Cover nanat o ot HEgSoRGR %oy 0 e BRI B4, KRB Fouiefebgsen nos
36 and 38 and ifgursell each phasevbdrduittrtakaritcias its ORA I6Hd terARRN56fhe C! 0SE
| PR} pplafab. R B AR5 ok S sy oo e
\?vit ﬂ\ us IO]; ge(r:I L r extinglisieerasseiibly b8, Aicdnidet BeSshbRBM hs MBH NG as b &g PONds
below. Reference is often made herein to only one such group of
components and their constituents for the sake of simplicity.
Referring again fo Figure 3, and now also to Figure 4 which shows a
side elevational view of the internal workings of circuit breaker 10 without
"base 12 and covers 14 and 16, each slot motor assembly 56 is shown as
including a separate upper slot motor assembly 56A and a separate lower slot
motor assembly 56B. Upper slot motor assembly 56A includes an upper slot
rotor assembly housing 66 within which are stacked side-by-side U-shaped
upper slot motor assembly plates 68, Similarly, lower slot motor assembly
56B includes a lower slot motor assembly housing 70 within which are
stacked side-by-side lower slot motor assembly plates 72. Plates 68 and 72
) .ér'e both composed of magnetic material. -
Each arc extinguisher assembly 58 inciudes an arc chute 74 within
which are positioned spaced-apart generally paralle! angutarly offset arc
chute plates 76 and an upper arc runner 76A. As known 1o one of ordinary



(not shown) on secondary cover 16 near handl e opening. 36 which clearly

I ndi cates whether circuit breaker 10 is ON (contacts closgﬂrebﬁ}ﬂ§gb@gntacts
27 February 2004 10 open), or TRIPPED (contacts open due to, for exanple,
an overcurrent condition). Secondary cover 16 and primary cover 14 include
rectangul ar openings 42 and 44, respetlively, through which protrudes -a
top portion 46 (Figure 1) of a button for a push-to-trip actuator. Al so

shown are | .conductor . openings 48 in base 12 that shield and protect
| oad term ngﬁﬂ e %ﬁtf%mjwﬁ%pf 2ig extipguigherassermbly Bfeisitoreckiesaad f our phase

circuit brealeepat ' i i | i, t t o f.our-phase
operation. Ref &a r‘% ﬁgcﬁg\%ﬁﬁg E}dé%}’%@r%a@éah lf%orldg;%p l?crf%l' t[?é]l 0%3%%{59@,2,0%]:&%& si de
el evation, thesgikufibrgakeroken away and partially In phantom of circuit

breaker 10 is sh .havin load termnal 50 and a line term nal 52.
There is shown aﬁgﬁg&ino‘ﬁ&%%@ﬁ@l épw&dsaﬁ‘a%mgoaal dewmfian inderaals| ot

ot or assenbb&ioﬁ@famwmeaké‘r1@&5&%&&%%5@&%@%@%5@?@?’1%%@@ﬁ‘g‘?i [Srsn 2,

contact assenbly 60, an operating nmechanism6

Al t hough nofomP f &nquablergagtacs agn 78sthppitiag theséorca novableloafleesp, 10 has
its own | oa ey ' rmnal. 5 | as rc accel eration
chamber 64,512‘? gt%nﬁt?{gﬁgggﬂghg rf/ngg,sueglpgmngip?%ﬁﬂiEgg}@ﬁc’m&%ﬁﬂt@8; and
contact assEath gtaionarycoptatararsl Heslectibslly cdrnkotd tB fERtRils s9f t en made
herein to o e ucq ﬂr oup of conponents and their constituents for the
sake of si n%ﬂ%@ﬁﬁ?/”g%\:@ ShPWReachdNavalle eonjastarm 784s elestinaly camneoteli gur e 4
whi ch showstoa load tshrilat 8o | i ' | kings of circuit
breaker 10 wit ﬁout. basgglgggﬁégo%\%v?yoﬁg%négg %@BQZéasc%m@f k?\g?ﬁ?%'lheassenbl y
56 i s showWidth of gigquitdiragker Hepad is wtataplyrdispasedrant an irdss@nbbitioath and a

separate | as .y 56B. Upper sl ot .notor assenbly 5 6A
i n(F:)I udes a?%%pi% Qé?tggﬁ&&r%t O%Sg%bérﬁtﬂ \PRTS gnﬁ'eﬁga'%?mhﬁ% 'Wﬁd’ﬁa@%;é st acked

si de- by- si diescribédhjredetaill pplow, ShoseqrossbasResRbly 38 B mobvleUdted! | V.
6B incl udes a | ower "sl ot notor assenbly housing

70" thi n VAT S PIOEER Eﬁ‘%sgc’%‘i & Figrasiinn waigk plases maveblercantantsB0y pl at es
72. Plates if® onduf’of a28RpBSIidn SR BIERACL!" WntifBYN Rith bRt E5itdlts 84,
- Crossbar assembly 86 includes a movable contact cam housing 88 for each
movable contact arm 78. A pivot pin 90 is disposed in each housing 88 upon
which a movable contact arm 78 is rotatably disposed. Under normal
circumstances, movable contact arms 78 rotate in unison with the rotation of
crossbar assembly 86 (and housings 88) as crossbar assembly 86 is rotated
clockwise or counter-clockwise by action of operating mechanism 62. However,
it is to be noted that each movable contact arm 78 is free to rotate (within limits)
independently of the rotation of crossbar assembly 86. In particular, in certain
dynamic, electro-magnetic situations, each movable contact arm 78 can rotate
upwardly about pivot pin 90 under the influence of high magnetic forces. This
is referred to as “blow-open” operation, and is described in greater detail bejow.
Continuing to refer to Figure 5 and again fo Figure 3, operating
~mechanism 62 is shown. Operating mechanism 62 is structurally and
functionally similar to that shown and described in United States Patent
5,910,760 issued June 8, 1999 to Malingowski, et al., entitled “Circuit Breaker
with Double Rate Spring” and U.S. Patent Application Serlal No.



rc extingui sher assenbly 58 includes an are chute 74 within which
E?ghpgs?t i onedgspaced-apart general ly parallel angularly Qﬂ:é_grtuaﬁffbgg chute
plates 76 and an upper arc runner 76A. As known to one of ordi _naLy
February 2004 11 skill in the art, the function of arc extinguisher o
assenbly 58 is to receive and dissifgate electrical arcs that are.crea te
upon separation of the contacts of the circuit breaker. Referring now to

[ [ h Vi - Lnternal —portion of circuit
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nne . : _
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ted that each novabl tact ar (wit .
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again to Fi g% ) 88 5

bar 112 is laterally disposed between sideplates 106, and provides a limit to

the counter-clockwise movement of cradle 94.

Referring now to Figure 6, an elevation of that part of circuit breaker 10
particular assoclated with operating mechanism 62 is shown for the OFF
disposition of circuit breaker 10. Contacts 80 and 84 are shown in the
| disconnected or open disposition. An intermediate latch 114 is shown in its

latched position wherein it abuts hard against a lower portion 1186 of a latch

cutout region 118 of cradle 94. A pair of side-by-side aligned compression

springs 120 (Figure 5) such as shown in United States Patent No. 4,503,408

is disposed between the top portion of handle assembly 92 and the

intermediate toggle link pivot pin 102. The tension in springs 120 has a

~tendency to load lower portion 116 of cradle 94 against the intermediate latch

114." In the OPEN disposition shown in Figure 6, latch 114 is prevented from

unlatching cradie 94, notwithstanding the spring tension, because the other

end thereof is fixed in place by a rotatable trip bar assembly 122 of trip



mechani sm 62 is shown. Operating nechanism62 is structurally and
functionally simlar to that shown and described in Uniteg;Btgigs Joalent
5,910, 760 issued June 8, 1999 to Malingowski, et at., entitled "G rcuit
Breaker with Double Rate Spring” and US. Patent Application Serial No. 27
February 2004 12 / , Eaton Docket No.99-PDC-279, filed August _, 1999,
entitled "Circuit Interrupter Wth A Trip Mechani sm Havi ng | nproved Spring
Bi asi ng", both disclosures of which are incorporated herein-by reference.
Qperating  mechdRPSIIN 88 is deseritteatid Insorardetait batowriiip s assihiy 932 i
(connected to & , fi.qur.e late or cradle 94, an upper toggle
link 96, an | ﬁ?‘ﬁ?ﬁ’&%%"ﬂ%&’ﬁ%%ﬁv@o%ﬁﬁe sataliopal difgctipnrdainsgiog e | i nk

pi vot pin 100 whitetmedintedatchnids, Ui fs ' ' e, 94, Lower
toggle link 98 Is piyotal Ly inter connﬂgg%gé vﬁrdti E‘ﬂﬁgﬁmg{%@]g *3&1‘%'2 &l by
way of an interr‘f&ﬂo&t 'Q"FSQé'F‘E"II brerkerst Q/except thel TRIPRERIdisbosition ahrRas

assenbly 86 at piey&ibdd bel@y. Provided is a cradle pivot pin 104 which is
| aterally and rotatably (JI sposed between parallel, spaced apart operating

- mechani sm support neReéaring nowitdEigure §5 opefating FesHaRisAfed & dHy fogp.geOt-at e
an

(within limts) Ak a: | e pivot pin 104. Also provided Is a
assenbly roller d{%@'%?‘ﬂﬂ“ PEC'H?%H@@%'&PW 9. dndhis dispesttion, canfadisBalandagsenbl y
92 in such a naarecdosed [if coA h ! ' rol | agaj nst)
arcuate ‘portions of - bgclg rieé%ﬁgﬁﬁ_l%%gh gﬁ{egf‘gﬁ%%%gfﬂcf%ahéwgentm& Wi ng"
operation of ci freh load fareiesls B0 tadne terdunals Baedn bedevto achisPd theshp bar 112

is laterally di i tes 106,  and provides a limt to the
count er - cl ockwi gg%nﬁs%ﬁ'g‘tm o¥4§'r%§qba§§¥eé¥ﬁgﬁa?%ﬁw fesemiy 08, are an

el evation of t heatatedin acounteraiodkwisedilattion Qto ha1df)tidéa Lated with
operating rrechaﬂgeﬁ,g,]ethli s@omfor the OFF disposition of circuit breaker
10. Contacts 80 JP 10G5R din PIVAL RIREI 02dp Srednfianced byrthe tensioni spipgist | on.
An i nt er medi at e12@{Rigurbls) dich bt 4 | flon whereln it
abuts hard again t(a@lj O\I\j?gl‘. por??Bmér?ﬂ%g@%h?gﬁﬁﬁ%ﬁéoﬁsm gé ﬂg of
cradl e 94. A pdPfugficespiprings 420 causesuprbrdoogle dak BomndIpwemnBggibdifkds gur e

Che™Loh o P R i b i ol

- interconnection with crossbar assembly 86 at pivot point 90 to rotate crossbar
assembly 86 in the counter-clockwise difection. This rotation of crossbar
assembly 86 causes movable contact arms 78 to rotate in the counter-
clockwise direction and ultimately force movable contacts 80 into a
pressurized abutted disposition with stationary contacts 84, it is to be noted
that cradie 94 remains latched by intermediate latch 114 as influenced by trip
mechanism 64.

Refetring now to Figure 8, operating mechanism 62 is shown for the
TRIPPED disposition of circuit breaker 10. The TRIPPED disposition is
related (except when a manual tripping operation is performed, as described
below) to an automatic opening of circuit breaker 10 caused by the thermaily
or magnetically induced reaction of trip mechanism 64 to the magnitude of the

current flowing between load conductors 50 and line conductors 52. The
operation of trip mechanism 64 is described in detaif below. For purposes
here, circumstances such as a load current with a magnitude exceeding a

predetermined threshold will cause trip mechanism 64 to rotate trip bar



internedi ate toggle link pivot pin 102. The tension in springs 120 has a
tendency to load lower portion. 116 of cradle 94 against $hechdhsomedi ate
latch 114. ' In the OPEN disposition shown in Figure 6, latch 114 is
prevented from_ wunlatching cradle 94, nptw thstanding the spring tension,
because the other end thereof is fixed in place by a rotatable trip bar
assenbly 122 of trip 27 February 2004 13 nechanism64. As is described in
nore detail below, trip bar assenbly 122 is spring-biased in the

count er - ¢l ockwi $Esemblyti22nabckiiisemA Gt i tieLnedi h 114.
Th:Js I's the standard i&tatch acrrgalm gﬁgfﬁﬁn‘?g%‘E??%ﬂdgﬁordeﬁlg{ggg%{s%ﬁgﬂygﬁﬁ
circuit breaker M BCHRNOSHE disection BPE“@NS‘MEinfemned&aﬁeduchdeﬁ?ﬂﬁi ]E)ed )
bel ow. Referrin | rati hani sm 62 |s, shown for the
ON di sposi t1 on cpeeRn e F4 foledBS Gl FEThET boen hodn plasestso and
84 are closed lawergonticrct16oflatchanitotirégivh 14BPaeY¥NEbIES itth bRl roflisd ent My
flow froml oad 5 mnlallg 50 ta line termnals 52. In-order to achieve the
ON  di sposition® ‘E@ﬁﬁ%c Hyse 4n e'iﬁ'?ﬁéﬂﬂq%a|°5ﬂ%[w<atmglsam| (Eigﬁseémbl y 92,
are rotated injnterael \ | ' ), hus causing
the internediate tg%“qgéwggqmﬁoﬁ%ﬁ%é&{éﬁ%gg?%Fﬁ%hﬁﬁr I28e tensi on
springs 120 (Flaggleding pivetipic 62. ﬂ'hewmdir@cbltapselmeltﬁel}ogg% ag%aﬁyeg-, senbly
92. The influe f.snrl ause er t e lin an ower
toggle Iink og cguses s"?ﬁné’”?ﬁ@“%@gfcﬁﬁéﬁ’ dogiyiss andHgwarly o e kausaisos ¢ he
pi votal - i nt er cerastariazsemblyh8E toosimmary RIS #atin @‘:éfﬁs[b%?’kgéefﬁg,gt o

rotate crossbar assenblé 86 In the counter-ciockw se directron:.
rotation of cros&FaYsesAclagrise swtion of sovableerndactarmscis, sesuitingfintsp ot at e

i n the count er -seapst0MN Sfool hC d tl e force, novabl e contacts
80 into a pressé?ri zed abut lttéecggg?ggggat it”r? é/\ng% As%&?ﬁ%ﬁ??‘f%@%f tgingq. |t
is to be noted hansg 4@ bgingplaced iotmam interaexiatd dispositioprgdieat s Orirch 114 as

I nfl uenced by tg&in.q: ' Referri to Figure 8, operating
mechani sm 62 i sdig%\kﬁﬁ@?rythﬁgjnqéﬁfq@ﬁﬁg BP‘ggﬁw AROgHIOR (a shawmindigure 10.
The TRI PPED di sb?ﬂndedn this TJIIBPE%&tgﬁ@iﬁiﬁQbir&ﬁl?Bre%kaﬁwegn hbt BR4iRY

e
operation is peéch?ervréetﬁé Cﬁ\? dls%ggigiclm (contacts 80 and 84 closéd) until it is first “reset”

vja a resetting operation which is described in detail below.

Referring now to Figure 9, operating mechanism 62 is shown during
the resetting operation of circuit breaker 10. This occurs while contacts 80
and 84 remain open, and is exemplified by a forceful movement of handle 40
t_o the right (or in a clockwise direction) after a tripping operation has occurred
as described above with respect to Figure 8. As handle 40 is thus moved,
handle assembly 92 moves correspondingly, causing handle assembly roller
108 to make cantact with back region 110 of cradle 94. This contact forces
cradle 94 to rotate clockwise about cradle pivot pin 104 and against the
tension of springs 120 (Figure 5) that are located between the top of handle
assembly 92 and the intermediate toggle link pivot pin 102, until an upper
-----pbrtion 124 of latch cutout region 118 abuts against the upper arm or end of
' jntermediate latch 114. This abutment forces intermediate latch 114 to rotate
to the left (or in a counter-clockwise direction) so that the bottom portion
thereof rotates to a disposition of interlatching with trip bar assembly 122,-in a



bel ow) to an automatic opening of circuit breaker 10 caused by the

thermally or nagnetically induced reaction of trip nechagjvggb,gérytébohhe
magni tude of the current flow ng between | oad conductors 50 and’li ne
conductors 52. The operation of trip ghani sm64 is described in detail
bel ow. For purposes here, circunstances”such as a load current with a
magni t ude exceeding a predetermned threshold will cause trip nechani sm 64
to rotate trip bar 27 February 2004 14 assenbly 122 cl ockwi se (overcom ng

t he spring forcengmmesi RSRE o h POSI direction) and away
from Pnt e?rredi ate | at gr?gc::LM. hi és/'eﬁ?'égéf’hge%%ﬂr aﬁ%‘hﬁ'ﬁﬁ”ﬁ‘%ﬁ%%@@d&il e
94 (which had bédiskeleasedh hahdiesttatotates te thedeft overna éﬂrﬁu%fnghﬁawgtréﬁﬂ{aﬁgt
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resulting coll apse Oél the toggl e arrangenent causes p
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simlarly rotat g S ' 0 ossbar assenbl 86 causes a cl ockw se
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| )

I nto anintermagb_gte di sposition between its sposition (&s shown In
Figure 6) and i E%?’H?%‘B%f‘i'i‘& fisHrbed) ui apntaetsiB0and84 aje inandiepositishbs

TRI PPED di sposi foreeful éledtfida| I.n. _achieve the ON
di sposition (contacts 80 antgogzﬁglk@@eebgh%rpﬁqﬁ%%nﬁ"f"gf’verrck'g@f‘t' via a

resetting oper afPnslitinstilliexists, cetippingaperatiatesudhl ashddpivted BRI dsched oW t O
Figure 9, operakg i i s shown durj the resetting operation
of circuit brea %@1‘%&%@%&8@9%‘%@%@ 35Kt tak¢ plase caystngspniants BA aagen,
and i s exenpl i f84tb dyaimopencef ul novenent of handle 40 to the right (or in
a clockw se direction) after a tripping operation has occurred as

vt e ascon 5o TEIABaARTIRH 4. opovsion s somempiyait e
R A e e B e e
910, , 0
Malingowski et al., and plates 68 and 72 thereof form an essentially closed
electro-magnetiq path in the vicinity of contacts 80 and 84. At the beginning
of a contact opening operation, electrical current continues to flow in a
movable contact arm 78 and through an electrical arc created between
cont_acts 80 and 84. This current induces a magnetic field into the closed
magnetic loop provided by upper plates 68 and fower plates 72 of upper slot
motor assembly 56A and lower slot motor assembly 56B, respectively. This
magnetic field electromagnetically interacts with the current in such a manner
as to accelerate the movement of the movabie bontact arm 78 in the opening
direction whereby contacts 80 and 84 are more rapidly separated. The higher
the magnitude of the electrical current flowing in the arc, the stronger the
“magnetic interaction and the more quickly contacts 80 and 84 separate, For
" very high current (an overcurrent condition), the above process provides the
blow-open operation described above in which the movable contact arm 78

forcefulty‘rotates upwardly about pivot pin 90 and separates contacts 80 and



tension of springs 120 (Figure 5) that are |ocated between the top of

handl e assenbly 92 and the internediate toggle |ink pivo7pebruaf22004nti |
an upper portion 124 of latch cutout region 118 abuts agai nst the upper
armor end of internediate latch 114. Jhis abutnment forces internediate

| atch 114 to rotate to the left (or in a counter-clockw se direction) so
that the bottom portion thereof rotates to a disposition of interlatching
with trip bar asgenbly 122, in a 27 February 2004 15 manner described in
more detai | ~bel o thifdetatiom bainglieddpandentofdrassban assimbly4®, i i BloRRs

. f . | '
ower porti on- LI LRLE ehBhhBidesEyBenin vl SietBaten boohatsasa nst
i ntermedi ate | atissuckldunatd, clio74stonSb eliah P ;ﬁéqrbéétéd)@:ﬁir{g&beg%%b E%}["F rt@i p

bar assenbly 122. grcuit breaker 10 is then inh the own
in Figure 6, arfioWdRYRdaster separetiamofieontaste 80 @ndB4cthan lcan oraally detut B8

left) towards the r&hind | C ln Fiqure 7 (w thout the

| at chi ng arrangemarr]t @g%@ﬁ@%g%@gﬂaﬁ@p Sifﬁ-\%lr‘ll’tgggﬁg%f'?cgéméﬁbﬁ‘hﬁsare ina

di sposi tion of descdkddabaedntcohnedtionomitiaFiguré 8h each ot her. However, if an
overcurrent condition still exists, a tripping operation such as depicted

and descri bed abovepy ct..to Figure 8 gai n_take place causing
contacts 80 and 84 F(géfée{ggéﬁgg’ggh:.'gﬁgﬁe&ﬁiﬁgaﬁggén&iqwf!zlngﬁg@@’HJisza sidad 5,
Struct ural 1y ang funct ron Ly ooy eenarieth S NA] SRE R M G St at es

structurally an functiggnally simlar to that descr

Patent 5, 910, 760'°MSI08 35 o geosgban asspmbly 8fkGamybowsing 88 indiudescmdaml at es 68

and 72 thereof f&I ' I tO- magneiic path in the
vicinity of cont agtwseaggeang %S&k%e@h@ﬁﬁggpﬁﬁ%@'o ?prg‘gcﬁﬁ%fgl"eﬁf%hi ng
operation, el ectbeivesn eam fallower 426 iandehe bottbBBA oF HousiFRyad)! ﬁoﬁﬁgb ?gtis arm
78 and t hrough %nﬁéﬁtﬁ% 'Cﬂl arc created between contacts 80 an . This
current induces a g% ﬁr@ ng]govqr{lﬁ negfongf sapfollomigh t26 againstsppingvizBed by
upper pl ates 68 Abdrriepw80 iDINSEEIVRHE e | v, 56A and
Ig\a/er sl ot noto .ass?gﬂgy SGB,g?r eyspecté?\%gﬁg.éoéﬁqseorragné??%iﬁgi@gl(#eaéo

el ect r omagnet i cgfql&';e i abextends fram the hatfome88A ohheusitg 88 mad vehich ek 0

accel erate the fyY@PRAbn of coMBclBPMFagoNt act arm 78 in the opening

During a blow-open operation as described above, movable contact
arm 78 rotates clockwi_se about pivet pin 90, as shown in Figure 11. During
this rotation, a bottom portion 78A of contact arm 78 similarly rotates, causing
it to abut the top of cam followsr 126 and force follower 126 downward, thus
compressing spring'128. An opening 88B (Figure 10) in the side of cam
housing 88 enables (provides clearance for) this rotational movement of
bottom portion 78A of contact arm 78. The size of opening 88B is preferably
limited to only that which is necessary to enable this movement, with the
resulting size determining how far barrier 130 extends upwardly from the
bottom 88A of housing 88. Cam follower 126 is forced downward until it is

.app.roximate_ly_ level with the top 130A of barrier 130, as shown in Figure 11.

. The positioning of barrier 130 then substantially and effectively protects
spring 128 and cam follower 126 from hot gases and debris that are often
formed during such a blow-open operation and which flow towards barrier 130
from the direction of contacts 80 and 84. As crossbar assembly 86 is then



di rection whereby contacts 80 and 84 are nore rapidly separated. The hi gher
the magni tude of the electrical current flowing in the ar@/ Feheiagt2Mdger
the magnetic interaction and the nore quickly contacts 80 and 84 separate.
For very high current (an overcurrent ggpndition), the above process

provi des the bl ow open operation described above i'n which the novabl e
contact arm78 forcefully rotates upwardly about pivot pin 90 and
separates contacts 80 and 27 February 2004 16 84, this rotation being

i ndependent of dotededelociasiseuriyg & sMe&u@h@%ﬂﬁQ”tﬁp@ﬁ@@Hérﬁﬁ)ﬂ s shown and
described in United %tabei,Patent No. 3,815,059 issued™June 4, 1974, to
Spoel man and i néSPFHHSE &Y thir machapigmy G4, drebettom £34 ofpasvhalesingss ast er

separation of c : ' . Qccur .as the result of
a F ri ppi ng oper g?ibgﬁiié%sﬁ@rﬂgp gﬁ)}%p %&S?%cﬁggn@ #T%%ﬂgisscorﬁ'@%ﬁj-i B’b@dqﬂi@% in
connecti on w t h iEpgMidng sucte pmtedtion, bariet ¢3(¥:bgueﬁﬁétlyjd&enéﬁlﬁn§% ct§ReW
in Figure 10 is | View o portion of operating nmechanism

i ncl ugi ng one ofozif:lal'g'qioﬁﬂngn%s{ §%8”@%‘%PB?§B’HP9'H§§§W%H isdcigweartZiousi ng
88 i ncludes a caqarridraldodmeiad \rSERSers | | ressi o ring
128 connected b tr\l/veren cam f%ﬁi’g\i\g;erré 126 grﬂg'ﬁ‘ﬁ?rbﬁg?%ﬁ%ﬁg@ﬁ%mg9#@9388.

Housing 88 is h greriaeluded onlyiforfanitaling the molding bbeamhoasiny el | oner 126
agai nst spring 128. A barrier 130 is integrally forned on the outside of

cam housing 88 (see el S am t bott om 88A of

housi'ng'88gand \(/\hi ch;?%g:iwhgm%%%%’ggﬁt gél?'sa%&;ﬁﬁ%" I53Pibag a

bl ow- open oper aBBggMblY lith e chbiism, 64r0Asszintbl¢ 022 fludesaty

cl ockvmpse anut 1Q%cg\£vhf’é'hri %8 as Fhovvn I n, Fi ure‘zll. Duur |ﬁﬁr~?g€m-l E)iagerrrg':lﬁl?i on,

a bottom portion o1 gﬂ?cﬁﬁ? ef@'aw‘ﬁiqag? Py prgdlas 442, rpagretiedripibars o

abut the top of ocpaudies taden lﬁﬁﬁi—;ﬂﬂg%sfé)i(fﬂgﬁmieﬁide?‘é?ﬁ éﬁtﬁ ﬁq;eg\g% g‘?P ieg(uss
igure In € Si

conpressi ng spr B

housi ng 88 _enab:'lg@q %ﬁoﬁﬂ%&ﬁg{}é&%&ﬁc@ eagh) oft whish rig dastribveal inrdetaitbslowf
T ted to only onelc Rt 142 Hherel i shah i R TECABILARIES W kR ne *
resulting size #Rafedddni figr reasdnar disewssedr bdldw, enilepdepotevahomenitcrMddie

+ includes, as best seen in Figure 13E, a push-to-trip actdating protrusion or

region 148A, an interlock trip actuating protrusion or region 146B, and a trip

interface surface or region 146C. Trip bar assembly 122 also includes, as best

seen in Figure 13A, an intermediate latch interface 150 having a protrusion or

stepped-up region 152 and a cutout region or stepped-down region 154 with a

surface 154A. Also connected to trip shaft 140 is a contact region 156 that

includes a cavity 156A (Figure 13D) formed in the underside thereof,

~ Referring now to Figures 14, 15, and 16, shown in Figure 14 is a portion

of base 12 with a portion of the internal components of circuit breaker 10

inserted therein. Trip bar assembly 122, which is rotationally disposed between

outer sidewalls 18 and 19 of base 12 (Figure 2), is shown extending and

vertically held between portions 200 of sideplates 106 and ledges 202 of intemal

- phase walls 20, 21, and 22 of base 12 (only phase wall 20, and thus only one

‘ ledge 202 , is shown for the sake of simplicity). As best shown in Figures 15

and 16 wherein a portion of trip bar assembly 122 has been cut away for ease

of illustration, a cavity 204 is formed in ledge 202 of internal wall 20 in which is



bott om 88A of housing 88. Camfollower 126 is forced downward until it is
approximately level with the top 130A of barrier 130, as 8héabruary Hiogur e
11. The positioning of barrier 130 then substantially and effectively
protects spring 128 and camfollower 1 from hot gases and debris that
are often forned during such a bl owopen operation and which flow towards
‘barrier 130 fromthe direction of contacts 80 and 84. As crossbar assenbly
86 is then 27 February 2004 17 rotated cl ockwi se during the subsequent

"normel " trippi sgatedesrat élﬁtﬂofQ@Bﬁfp?és%ﬁbrpé’pﬁrfgmﬁe‘?ﬁéﬂir%?’eﬁé’ogf;gﬁggglbéom 88A

of cam housi ng 88 cooperates with barrier 130 whereby this Mis
continued. |n adBP¥D&ERNtEStIRG eontattTggionctbepartiadly cutawhefor ease &Billustration)

beneficially st t .. of housing..88. In th |
onboch ment best CLaROH SabiBly SHMUER 1t SatS b SR (ihaPiase gpBo vramoainon
and a bottom el dtapitionedogesicty shAAE 208/ preidas & édiﬁu!tém&kgﬁgé’aé&’rc‘:on%igtent

L gur

facilitating the t%di g% off cam housing 88. Referring nowto
13A, 13B, 13C, 13D°ta1RNa Bl Torpsuen trip ban gssembly 422 donpurpass désctibeg bakmhani sm

64. Assenbly 12 [ : an:ﬁ% whi ¢ onnect ed
t her matlS tri )p/) bargga%?tg%igg‘fvgghﬁg?@ﬂ{é%ﬁﬁ I C '%‘.“B’l %Qaqiﬁoralnbﬁ?f&h?@mﬂ@ oh
mul ti - pur pose t fipparassemblyst22 smthat kdegs<a02/ddes motlimpedsclodid@de Fordiddl8F

the function of o ich. is.described in, detail below Mgnetic trip
bars 144 are ta%%%@@l?azg%ég',mgw&%éﬁ%ﬁf?ﬁ BEVided\by apring #06) during & prippireaf t

140. For reasonspetationas ddstiiedMbelow] s sH [ g Incl udes,
as best seen In Fi&'“q%ﬁ 13E, a é)ush-to-'tsri pmgg?ﬁséwﬁ ug%o 'réuasvitggogﬁasraébi on

¥ PTg Aot opm i) edge gl
best seen in Ia:{lgﬁtﬂtr?ez %gi,&gler\élsﬂg&eor@rée%&a@ qnﬁf@ﬁ%} h%%?f“é{g Whihalds sgller
protrusion or tAeghe diameteeg springs20@msel tiatospiring20BaMeR A beth FBNBLLARA"
cont act reg on USRI IO e A0 ol Ty 156 (i gure 130) formed i ¢he
e P AP0 Sah (Bl crout o1y RN B, 0 °
circuit breakerlt 580 C?ﬁ@g?é@@efw@r@prpar'ﬁasgnw 132 deiristafledi2 2A “lifé oh sight”
rotational ly digfsesfll BIHUEEHvided which beneficially enables assembling personnel to
easily see whether or not spring 206 is appropriately positioned. Positioned
substantially within internal phase wall 20, spring 206 does not occupy valuable
internal space, and is not directly exposed to hot gases that may be generated
within circuit breaker 10. Such gases would flow i the direction of arrow “A”
(Figure 16) between the internal phase walls and the sidewalls of base 12, with
this direction of movement causing the gases to substantially flow past and not
into spring 206. Because spring 206 is a compression spring, it is easy to
fabricate, leading to more accurately held tolerances and, thus, a more
consistent spring force,
Referring now to Figure 17, shown is intermediate latch 114. Latch 114
 Includes a main member 210 having ends 212 which are bent towards each
.other and in which are formed holes or openings 214. .Extending from main
member 210 is an upper latch portion 216 and a lower latch portion 218, the
latch portions being lineary offset from each other in the exemplary embodiment.
Lower latch portion 218 includes a protruding region 220 with a bottomn surface



outer sidewalls 18 and 19 of base 12 (Figure 2), |Is shown extendi ng and
vertically held between portions 200 of sideplates 106 an&? Febigey 2002 of
Internal phase walls 20, 21 and 22 of base 12 (only phase wall 20, and
thus only one .Iedge 202 , is shown forqghe sake of sinplicity). As best
shown in Figures 15 and 16 wherein a portlon of trip bar assenbly 122 has
been cut away for ease of illustration, a cavity 204 is fornmed in | edge
202 of internal wall 20 in which is 27 February 2004 18 seated one end of a
conpr essi on spr i fAPAREed aridouttragion®®. of spring 206 is shown contacting
contact region 156 (partially cut away for-ease of illustration) of trip

bar assenbly 122 wher 0, FQY A 13D) t hereof.
Positi oned as such, ng:'lr %Sbfﬁgﬁ%%\é}ggg t%éﬂ%gg 'ﬁq‘ﬂ%‘ﬂ/\ﬁgﬁrea Iscon3| st ent
rotational bias lntermedlate ltatchm ﬂmh@ﬁwmbémuﬂa@ b&ad BuaeA S §hpsd

bel ow. Ledge 2 posi ti oned ?I ciently apar rom cont act

region 156 of t 9'%5 B%Pp%fg%%1‘§/°&|§@hsb1q W&tma@dg‘étmreﬂpesdmgtcmmpede

cl ockwi se rot at igst forc Bro i ded by
spring 206) durlprr ?lg{)ﬁ?&ﬁﬁﬁ@ﬂ%&éﬁ%%?@ ‘é%@?’;%@ﬁg ﬁg Yhown best

In Figure 15, cdQ attlpngolmtotatuanpmmmammmzmirﬂﬁ&e;ﬁ@fé@ftm Fafiag’y ended
si de, enabling I |Iy nol dabl e.” Openi ng 208
has a width wl t%‘g?&ﬁ%i@qﬂ&’ ﬁf é?Fi’ fjf%ﬂgh (’(S'*P‘W@&rQ“f@@t'QlDMmh t hat

spring 206 does omotlrsbﬂmng!athpbmgaideYattdﬂl'éd@é&ﬁgetﬁbQWaV' ty 204. Spring 206
|'s easily assenbl ed |nto circuit breaker 10 by vertlcally sliding it into

cavity 204 before trH) F‘senbé% 122 is installed. A "line of sight"
assenbly I's thus proVi9f&y 1% BWS Yémban agsembly é?\%lﬂl@l'éiﬁlenﬁvlm*@ppﬂmmfnel

Lo easily see theintdthalitoRpigs P el Ql%gréﬁ CRIAR, ﬁi@&ﬁﬁgﬁgf ﬁél oS v <

Positioned substantially within interna ase
not occupy val ué{bF’é'-"'q?ﬁeAﬁQBSWbC&nedtrlmbarcassdmbgdsIlatemﬂ emad to hot

Prow in the af r Spial seiboatioblibrt bitct el fEand dn offase Heeanals phase
wal I's and the sratatienally bisselddn thel Sounter-tlockwibs dréEtRA byPshritg SOW 8
Because spring 38 Fous Shpudd aterive a%iﬁgé‘rﬂggt”fgégq'sr{‘é?d%aé;.t.m o
leading to moreciradttirabkéry 0@lcépt He"TRIPHED 8ldfositidl'S LoReRid portion 218
of latch 114 is shown fixed in place by intermediate latch interface 1500f frip
bar assembly 122 (a portion of trip bar assembly 122 being partially cut away
for ease of illustration). In particutar, cutout region 222 of latch 114 is shown
mated with protrusion 152 of interface 150, with bottom surface 220A of
protruding region 220 of latch 114 in an abutted, engaged relationship with
surface 154A of interface 150. Upper latch portion 216 of latch 114 is shown
abutted hard against lower portion 116 of latch cutout region 118 of cradle 94.
Because latch 114 is prevented from clockwise rotation due to the
engagement of lower latch portion 218 with intermediate latch interface 150,
the abutment of upper fatch portion 216 with cradle 94 prevents the counter-
clockwise rotation of cradle 94, not\mthstandmg the spring tension (described
__above) expenenced by the cradle in that direction. However, during a tripping
operation as described below, trip bar assembly 122 is rotated clockwise
(overcqming the spring tension provided by spring 206), causing surface
164A of intermediate latch interface 150 to rotate away from its abutted,



consistent spring force. Referring nowto Figure 17, shown is internediate
| atch 114. Latch 114 includes a main nenber 210 havi ng eBd&eBlaryw#00gh are
bent towards each other and in which are fornmed hol es or openings 214..
Extending frommin menmber 210 is an ugper latch portion 216 and a | ower

| atch portion 218, the latch portions being linearly offset-from each
-other in the exenplary enbodinent. Lower |atch portion 218 includes a
protruding region 220 with a bottom surface 27 February 2004 19 220A, and a
cutout region 2ZEN92ged eelationshipwith peatrudingiegiore220L6f intedmaSiates e 41 Fi gure

18 is internmediwg:eq 114 whi i.,s laterally di sposed between
si dlapl a!t es 106. Iﬁ\g—%ﬁjlégﬁﬁbe&%i%ggﬁa‘e 8P"‘F%&’6‘Ff¥31%¥9921980%bxeqraﬁa94 to

correspondi ng cirotatd fatch Proir 2 sloekFise dirbBEH) | hirsd s, 106,
providing a pivo rea for rot atiog 01! | at é%ﬁelr%%ﬁt ﬁ](l) rtﬁt}gﬁ%%bg@r i ndent s

226 in sidepl at &V Hed¥eeR uaperdaish ostion 216 ant gradie9d,cirat refasitg that ch
114 in the cl oclgm ' ' \ r uring a trippi-ng operation as-
descri bed bel ow%mlg?ghc?%é E@égeﬁgcm%%#égﬁo%QIES%a%ég}ﬁﬂf?%tpﬁggéﬁi'fwﬁ:wtdn Wi th

a portion of tBpetalingmmedhanisnk 6A¢sincthe TIRIPPED dissaditfin ddchbsd Hﬂ%\@m in
particul ar, tho§$ ﬁh wWn { n E&&ure 18. As described above, trip bar
assenbly is |at’ %Ff“&%lﬁﬂ he Eigire Snal | y di sposed between outer sidewalls 18
and 19 of base 12, and is ‘rotationally biased in the counter-clockw se

di rection by spring PRére(dre@evsral fpbs oFtrippirRy é&éﬁ@*@gé{;r&rﬁg&@%@g baf o

arrangenent found | nbal | dispositions of ‘crrcult

TR PPED di sposi BF$PlY d@e o retateningbe closkwiseglirestion and theréy retesgacadlbi xed

in place by int ' ' ol ar assenbly 122 (a

porf i on of ytri pg%'ar as gﬂ)ﬁ%%@@hg‘%goﬁé}gﬁ )%tbﬂpeﬁ{wonipg,thgggg of

il lustration). $howainfigutes2). Elgueai20 showsr pirfornéf thatistrmkl oi‘lﬁn@@ﬁ"a\m .
0

mat ed wi t h prot LuUsS) 2 pnterfa 150, with bottom surface

prot rudi ng regi é@%e%l?erl'@{‘@'ﬁh'ﬁ@s?ﬁEaW'tﬁbﬁﬁ? dd havingdpen pastiallyiaubsivay wi t h
surface 154A of to proeidé actsetfdr Yiewp ks h 114 is
shown abutted @a;:rg agai nst | é)ewerS;ﬁ)gvrvt‘?%gﬁl%ga%?%gﬁﬁzg%qdoﬁpﬁtf%lﬂ'f)?ﬁe 118 of
cradle 94. Bec agaemﬂ%f#qmrmf. frengthecapiter sydewaibt& of bass €2 ktapn due to

t he __ integrally molded dual purpose trip actuator 230 of trip mechanism 64 that is
positioned such that it can be moved upwardly or downwardly.

Referring now also to Figures 21A and 218, dual purpose trip actuator
230 is comprised of a curved bar-like member 232 having shoulders 234
which define a top portion or bution 46. Connected to bar-like member 232 is
a body member 236 with a first side 236A and a second side 2368, Body
member 236 includes a rounded portion 238 on .the, bottom thereof. Body
member 236 also has a first tab member or push-to-trip member 240, and a
second tab member or secondary cover intetiock member 242, The above-
described configuration of dual purpose trip actuator 230 can be
advantageously molded without complicated molding processes such as
bypass molding or side pull molding.

When dual purpose trip actuator 230 is assembled into circuit breaker
10 (as shown in Figure 20), an end of a compression spring 244 is in contact
with the rounded portion 238 and extends between actuator 230 and a fedge



f lower latch portion 218 with internediate latch Interface
igg?gegﬁgtagutnent of uppeP latch portion 216 with cradl e2DBelpuerye2®d t he
counter- clockwi se rotation of cradle 94, notw thstanding the spring
tensi on (descri.bed above) experienced the cradle in that_dlrectlon.nbl
However, during a tripping operation as described below, trip bar assembly
122 is rotated clockwi se (overconmng the spring tension provided by spring
206), causing su % C 154A of internediate [atch interface 150 to rotate
away fromits ab% (?a@gt?asfﬂ 4eBpiing 944 trois providesjan epwaed biak dorebion atidior

trudi ng regi 2 WAt i latch 114 - Thi.s di sengagenent _
e e et
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| ease cradle . S a_mnya ri 18 ., _
1[ 5n§? i oni ng t her'ﬁémbgs]ﬁ%%f)ﬁﬁ %’63?@“5@.1#! 6&?(@9&7‘ de2368 [m)adjaoentct? 2t he
i nt er nal  wor ki ngiterfsidealc1d bf @émrln]tﬁisvﬂotsﬁ%ﬂ pagﬁglt%% m@hg%g?@gt .
havi ng been part,i al I¥,cut away to provide a etter view pr
assenbly 122 andofale JushappissaushrioHpestuating prctrusien e46A onﬂQpﬁrbés@ﬁﬂaator
sidewal | 18 of basfberlt4d s an integrally nol ded dual purpose trip a

: . . : a . be moved
230 of trip mechanism 64 that is positioned such that it can
upwar dl y OIF‘) downwar dwﬁ Referring now also to Figures 21A and 21 B, dual

- iyt ‘resultieg do@hwhidRoVBMBRL o232
purpose trip actuat oWhergeution 4bisitapsessedf the resu bowal MoVEMEAt of 2 1
bar 11ke. nomber 2955tr 290 Eahshe bl BTG ReRRer b4 4 bomdectsuseiogua and o
second si de 236Brhudting protarsieT 14@63#:@ﬁiﬂd@ﬁd&vﬁ%ﬂ@@e‘?@ﬁ%&ﬁﬁirﬁfﬁip@art he
bot t om t her eof . _Body g‘ger. 286, al so has a first tab merber o
push-to-trip o RS by J22 45 dotzte Belb® fleckwisediestion bvheredewed; for exareple,
Interlock nmenbeln Pigdre BNeAL8E3RIbed above, this rotation of assembly 122 releases

cradle 94 and results in the TRIPPED disposition shown in Figure 8. Spring

244 causes dual purpose trip actuator 230 to return to its initial position when

force upon top portion 25A of button 25 is no longer exerted.

In addition to the manual (or push-to-trip) tripping operation described
above, dual purpose trip actuator 230 also provides a secondary cover
interlock tripping operation, the functioning of which is shown in Figure 22,
Figure 20 shows a portion of circuit breaker 10 with base 12 having been
partially cut away to provide a better view. Actuator 230 is positioned in
relation to multi-purpose trip member 146 such that secondary cover interlock
member 242 is located just below interiock trip actuating region 1468 of multi-
purpose trip member 146. If secondary cover 16 is removed, shoulders 234

. of actuator 230 have nothing to abut upwards against under the influence of
compression spring 244 (not shown in Figure 22 for the sake of simplicity).
This causes actuator 230 to move upwardly, causing secondary cover _
interlock member 242 to contact interlock trip actuating region 146B and



descri bed configuration of dual purpose trip actuator 230 can be

advant ageously nol ded wi t hout conplicated nol di ng process@g Fshrianeid4bypass
nol di ng or side pull nolding. Wen dual purpose trip actuator 230 is
assenbled into circuit breaker 10 (as shown in Figure 20), an end of a
conpression spring 244 is in contact 2@ith the rounded portion 238 and

ext ends between actuator 230 and a [edge 27 February 2004 21 246 of base
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trip nenber 146 r\mﬁﬂm Lti@é’icid;ﬁs? d [?Q?BF the resul ting downward

novenment of act uator 230 rﬂ%'r?d\é’rméﬂlﬁﬁttcdﬂpwngact

push-to-tri mpeaatbnawm@ IIMeRlige 6drPBaustGAp BaFa s thereby
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vi ened, for B?EWH‘I‘* 'fecpg.n NG thesoly relpaserradieife T hataineiure forprodtimgi on of
assenbl y 122}-.;55@1%% he TRIPPED di sposition
a) ﬁfgﬁmfi"f% aftft "ra?'%{?l é‘% gt%‘ ?} i sbewsr 230 to

shown in Figure 8. Sprin causes du _
eturn to | SHoHHpREkeT Hbiiits GN (mmeRlplemdispamdrowmétch%42a”bﬁ f button
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of which is_shown ure 22. Figure 2 ovvs a
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146 such that secondary
An automatic tl’lp assembly 250 is provided for each phase of circuit breaker

10 with each assembly 250 interfacing with one of thermal trip bars 142 and

one of magnetic trip bars 144 of trip bar assembly 122, as described in detail
below,

. Referring now also to Figures 23A and 23B, shown in isolation is an
automatic trip assembly 250 and its various components. A thorough
description of the structure and operation of automatic trip assembly 250 and
its components is disclosed in U.S. Patent Application Serial No.

/ » Eaton Docket No. 99-PDC-279, filed August _, 1999, entitled
“Circuit Interrupter With A Trip Mechanism Having Improved Spring Biasing”,
the entire disclosure of which is incorporated herein by reference. Briefly,
assembly 250 includes a magnetic yoke 252, a bimetal 254, a magnetic

* “clapper or armature 256 having a bottom 256A that is separated from yoke
252 by springs 257, and load terminal 50. Load terminal 50 includes a
substantially planar portion 258 from which protrudes, in approximately
perpendicular fashion, a bottom connector portion 260 for connecting with an




is located just below interlock trip actuating region 146B of
xln?:ar Sﬁrzpo:e trip mejnber 146. |If secondary cover 16 is Eéfebrdry 200dul ders
234 of actuator 230 have nothing to abut upwards against under the
i nfl uence of conpression spring 244 (n shown in Figure 22 for the sake
of sinplicity). This causes actuator 2 to nove upwardly, causing _
secondary cover interlock nmenber 242 to contact interlock trip actuating
region 1468 and 27 February 2004 22 nove it upwar dly, there_t?y rotating trip
bar assenbly 1222¥¢fnaheonsiigtor by-medrsosfid devick sweati asoa sellestaii lakn Figure

; . ; . 6). As
22 r the cloc r 0, e vi ewed r. exanpl e, In Figure

descri bed above, CoRetrsBHdAed elles érf\t,’;’ﬁ‘g)-‘té?g fPlleasqns discusnes iglowand
results in the TRI PPED di sposition shown in Figure 8. Circuit breaker 10

i ncl udes aut omatic t Néhemimplagenmariacireuit bﬂeERéﬂﬂJ aﬁ’lﬁﬁé\% iiﬁ?@g\%‘j{c li kew se

[ ' Il on and
can cause trip cl ockwi se™di'T et

ly 122 to rotate in the / | N
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10 PR TESOBN (o RSy vaRety racedhdtiBie of Ul 18068 G e iPRER o
agai nst | ower pdlieRositon teserfbdchalndvedniconnhestioniwith Riglreoos, whaskver 94, and
latch 114 held iRepd l..ater me i.aEeb tch interface 150 (Figure 13A) of
trip bar assenbly f%ﬁt%hddﬂ SRAEL I the gdﬁ%ﬂi‘!ﬂ"@ thiqughdbe ehissy 250 of
trip mechani smaddodidiat with thabatitoRiae tiasdehasly PEOX m’*&i‘a“?%#ﬁ"'&ﬁ@%aa&]ase o

mbly 122.  Ap autopmtic_trip assenbly 250 1s provided
gs?gui tybr eaker SHEW','” NreZcelegiisalapment Bows fie the totlowingior dppaisite of  t her nal

ipb 142 hel el 4 AN r assenbly 122,
;;I gesé‘: isbed i ﬁaggta gllg fﬁ?eﬁ%&v&%ﬁi%‘rqq' ?Hgﬁgﬁp%{:ég?#' ﬁ%B%;QIﬁ?Sg 23B,
SO ntlsoka:mv o w:m ioﬁwgfh ?Ce structure and 8 errz’aﬁd(’)rﬁ o?
automatic trip S8 WBUedTEh R Bralelt ighed Coagedh anbatandlin Pat ent
Appl i cation Ser statiohry doatazh aba @eab liNe terfindlBe: W&om%ﬂé@iﬁbné\'gﬁ%msggéggg’

entitled "Crcuit Interrupter Wth ATrl-{)ONEchanlsm Spring

Bi asi ng" reacts to an undesirably high amount of electrical current flowing through it,

providing both a thermal and a magnetic tripping operation.

The thermal tripping operation of automatic trip assembly 250 is
attributable to the reaction of bimetal 254 to current flowing therethrough.
The temperature of bimetal 254 is proportional to the magnitude of the
electrical current. As current magnitude increases, the heat buildup in bimetal
254 has a tendency to cause bottom portion 254A to deflect (bend) to the left
(as viewed in Figure 7). When non-overcurrent conditions exist, this
deflection is minimal. However, above a predetermined current level, the
temperature of bimetal 254 will exceed a threshold temperature whereby the
deflection of bimetal 254 causes bottom portion 254A to make contact with
one of thermal trip bars or members 142 of trip bar assembly 122. This
contact forces assembly 122 to rotate in the clockwise direction, thereby

_ releasing cradle 94 which leads to the TRIPPED disposition. The
predetermined current fevel (overcurrent) that causes this thermal tripping
operation can be adjusted in a conventional manner by changing the size
and/for shape of bimetal 254. Furthermore, adjustment can be made by



the entire disclosure of which is incorporated herein by reference.
Briefly, assenmbly 250 includes a magnetic yoke 252, a bi B&Fabruai4004
magneti c clapper or armature 256 having a bottom 256A that is separated
fromyoke 252 by springs 257, and | oadzferm nal 50. Load term nal 50
includes a substantially planar portion 258 from which protrudes, in
approxi mately perpendicul ar fashion, a bottom connector portion 260 for
connecting with a 7 February 2004 23 external conductor by neans of a
devi ce such as &C&Elyely sceawinggcrew 264 (Figute 2389 tiuougivah openid§th beghmdes a

cutout 261 for n | . bel o en inplemqented in circult breaker
10 as shown in'ii gur € 7&{ g@wﬁgfﬁﬁﬁfﬁﬁeﬁ.\wa%@ Wtégwuﬂbéh%lpﬂ'@rlsiﬂecause :
a cl ockw se r ot §tomandothermibtribaremBssEId)] Yra&ddi I yng cradle 94
whi ch [ eads to the .TR%{’E{I:ED dIbSpOSi t i?nmdescri Bre;%ﬁggg% slrcﬁé“gg%ésgt ifon with

Figure 8, wheneP@Pitioy mere rraddy aentartihermagl tgp mamidra 40add sinasiotaten

t hrough t he phagg i | |.c trip-assenbly 250. In the
ON di sposition assergﬁlgam%hmgp\g&ﬁpgtai/?g%Fgﬂ%é{gghpgéﬁlfa?@ Y ieducieothe the X
fol | owi ng or opgBwuntof deflestion that i memasba@dotcauaéﬂedthéﬂna!tthﬁ;ﬂHg% PHT%B"’"
254, frombinmetal 254 to novable contact arm 78 through a con ug I've tord

Zon o150’ e 2 Ao B U1 TS paanet oo o v n
e T g o M R AL e
magnetic tri ppi H§2! Pﬂ?@?ﬁt'cwgetzﬁ haying:a ﬁwgfg thids ptaportiontl ithenat i ¢
curFent 11 ow ng. CRaradensf e edrefl CThiS matiehiE ek feheTite af ebdhetls foroe
proportional tothehbasadendansy tobull hettorml 23564 dfanhgmaticlchiiper 486 SoU4raat
Tane bort o pol 5 CoAMBE NG R bl AR ernenorasunina
SRt o o i
bimetal 254 causesi, #€irbsHoIa NVl Riaghafté it ITBESEPRERSTerthbs the spring
: tension, compressing springs 257 and enabling bottom portion 256A of
clapper 256 to forcefully rotate counter-clockwise towards yoke 252. During
this rotation, bottom portion 256A of clapper 256 makes contact with one of
magnetic trip paddies or members 144 which, as shown in Figure 7, is
partially positioned between clapper 256 and yoke 252. This contact moves
magnetic trip member 144 to the right, thereby forcing trip bar assembly 122
to rotate in the clockwise direction. This leads to the TRIPPED disposition as
described in detail above in connection with Figure 8. As with the thermal
tripping operation, the predetermined current level that causes this magnetic
tripping operation can be adjusted. Adjustment méy be accomplished by
implementation of different sized or tensioned springs 257 that are connected
-..between bottom portion 256A of clapper 256 and load terminal 50.

Circuit breaker 10 includes the ability to provide accessory tripping
. operations which likewise can ¢ause trip bar assembly 122 to rotate in the
clockwise direction and thereby release cradle 94. Referring now briefly




f thernmal trip bars or nenbers 142 of trip bar assenbly 122. This
ggﬁt gcttforces assgnbl y 122 to rotate In the clockw se di eeEthransy dooer eby
rel easing cradle 94 which |eads to the TRIPPED disposition. The o
predeterm ned current |evel (overcurrenyg that causes this thermal tripping
operation can be adjusted in a conventional manner by changing the size
and/ or- shape of binetal 254. Furthernore, adjustment can pe made by 27
February 2004 24 sel ectively screw ng screw 264 (El_gure 2' 3B) through an
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- disposition as described in detail above in connection with Figure 8.

Internal components of circuit breaker 10, such as automatic trip
assembly 250 or portions of primary cover 14, may obstruct the rotational
movement of the top of an accessory trip lever 148 during clockwise rotation
of trip bar assembly 122 during any type of tripping operation (push-to-trip,
thermal, magnetic, efc.). This s especially true in a circuit breaker having
internal space constraints. Such an obstruction can prevent lever 148 from
continuing to rotate in the clockwise direction. In a manner described below,
circuit breaker 10 of the present invention ensures that trip bar assembly 122
can continue to sufficiently rotate in the clockwise direction during a tripping
operation notwithstanding such obstruction of an accessory trip lever 148,

_ Referring again to Figure 13A, trip bar assembly includes integrally
molded attaching devices or structures 166 that connect accessory trip levers -
148A and 148B to trip bar assembly 122. Referring now also to Figures 24A,
24B, 24C, and 24D, each of the attaching structures 166 includes a rearward



tripping operation can be adjusted. Adjustnent may be acconplished by

i mpl enentation of different sized or tensioned springs 2537 Faatagre04
connected between bottom portion 256A of cl apper 256 and | oad term nal 50.
G rcuit breaker. 10 includes the ability,do provide accessory tripping
operations which |ikew se can cause trip bar assenbly 122 to rotate in the
cl ockwi se direction and thereby release cradle 94. Referring now briefly 27
February 2004 25 ahgai nto Figure 2, primary cover 14 includes cavities 32
and 33 into whi ¢ Mapbee! $hepaceddpant feoma firatferdsloippsrt fstriuciirs 670 anfAlpeaker

10. Exanpl f ti | int I ' | ud
undorvol Lage 1 ol S5and {0 el Syl 1727 BN RGR il mesabar doaratoashuoras
i ncludes 9 ri ghtsupport stpedturg 17004nd $TPRY vérfa ;gﬁ-@@é{ﬁ%@@@ﬁgﬁ@ﬁ@hﬁ ase 12

and which faces tr 'JO mechani sm 64. In-particu ‘cavity
32 provides act daE3Vity Cheeloytragion 162 exists hetween suppartstructirds 170dndne2

rovi des act o6 _ _ _ 72
1435 (Seo Fi gur o SR EMECHET By 178, dRe GBI OuBTERTSS frend in -

cavity 33 for ed@kdedne pminusions dristepscmenderd tMeand W,W@§pé’tﬁﬁ%§by it

det ermi nes t hat rlfgﬂﬁ oreration of circuit breaker 10 should be
initiated, a pl GhgEts iocludes aQitteut ¢ phapierer segion i1Z€ carttie inmarabmettes

t hrough the ri gtieredfd THaqH; Sk ; tact wth a
contact surface 160 of acgg?ggjrag tr|%élly“eélazlpe@gggghﬁ’yag'a@oﬁ?ggtcum%s trip
| ever 148B to nthamfesed rgion §T8., Nehetheblyottom of sepoad dlont wupsort $iigdup eved

in Figure 7) r Wela ' r_assepbly 1. Il ch | eads to the TRI PPED
di sposition as 322;{&&?%&525 F%{OHQPQ%HH%&%%#%%@% feé“ﬁs\l\ﬁ’ R abuloent 8.

| nternal  conponsurfaceof82:i Winddrhedthetarorka) sUpp6R sBicRk PA&lHde id '%tpr%}’sse”bl y
250 or portions Otf @rlséi%r cover 14, may obstruct the rotational. vement
of the top of af!'Q¥c¥. F.'i}le"ﬁdifsgl‘a@v’@‘i-fmg amabutyeet sicfase 4851 didjadenito of -
trip bar assenbiut ' oYl e ' ush-to-trip,
thermal | magnetf o et A e o yBrdhloe o CBBUERRRIPLER nBllgi  putace
having i nt er nal8%pada culng 188 Tihe. atwerdescribds tonfiguiationedattasiangnt | ever

148 from conti gl ta@al e clockw irection. In a nanner

described bel ow%‘_l'u%%reg(lﬁst&%}?ﬁeeg%g%"i%%qu yh@\gbrsegé"gﬂtm? FFrsembedder es t hat

trip bar assenbwihc@2omplicated molding processes such as bypass molding or side pull
molding. :

Now referring also to Figures 25A and 25B, shown is an accessory trip

lever 148. Accessory trip lever 148 includes a main body portion 189 with a
contact surface 160 (as described above). Lever 148 has cutout regions 190
and 191 that form a neck portion 192 and which define a head portion 194,
Head portion 194 includes arms 195A and 1958 which, in conjunction with
neck 192, form an inverted T shape. Arm 195A has a rear abutment surface
193A, and arm 195B has a front abutment surface 193B. Adjacent to the top
of neck portion 192 are cutout or chamfered regions 196A and 196B. In close
proximity to chamfered regions 196A and 196B, main body portion 189
includes abutment surfaces 197A and 1978 on opposite sides thereof. A

* cutout 198 exists in one side of body portion 189 for clearance of other
internal components, '

Accessory trip levers 148A and 148B insert into attaching



can continue to sufficiently rotate in the clockw se direction during a
tripping operation notw thstanding such obstruction of a7 BelgassaOp4trip
| ever 148. Referring again to Figure 13A, trip bar assenbly includes
integrally nolded attaching devices orpstructures 166 that connect
accessory trip levers 148A and 148B to trip bar assenbly 122. Referring
now al so to Figures 24A, 2413, 24C, and 24D, each of the attaching
structures 166 includes a rearward 27 February 2004 26 wal |l nenber 168
spaced apart fr¥§IUES1E6 in ostards bewppoedtedto tript hareassEMmbimPa R&R

frontal t , { val | 168 and. each of t
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.including a surfl4@are septed a tep oficannectisg walls d74b The resscisishewn in Figure
ded
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25B, shown is ap %10 ESEOHF trip, C

I ncl udes a main'h H’g} FOPITYRA regions § A/ and dd8: espectivelaof attathingstrasary | bed
above). Lever 145.hasaddificn) | an ortion
192 and which define a headhggﬁﬁrgg%l g’?w?&g%\&%%sr%llgo "Iigif{p.% %arrrs
195A and 195B wii# intorplages jpnd chaoerad regiond6k aldhd witiocotoatregmretded T

shape. Arm 195 rface . 193A and arm 195B has a front

abut ment sur f aégﬁigg%_lééigﬁ%ég@h‘ttaﬁﬁglbéﬁgkotrg%?e m%o péce. L}ﬂe aforementioned
positioning of accessory trip lever 148 provides a relatively secure '
engagement of lever 148 with attaching structure 166, and provides for limited

pivotal movement therebetween in a manner described below.

The attachment of an accessory trip lever 148 to an attaching
structure 166 enables lever 148 to move to the right (when viewed in Figure
7) and thereby cause a clockwise rotation of trip bar assembly 122 when an
accessory tripping operation is initiated by one of the above-described
accessory devices. When contact surface 160 is first moved by such an
accessory device, trip lever 148 is positioned 'whereby abutment surface
193B of arm 195B is substantially in contact with abutment surface 185 of
attaching structure 166. In addition, abutment surface 1978 of trip lever 148
Is substantially in contact with wall member 168 of attaching device 166. The

 contact of these components causes movement of trip lever 148 to be directly
converted into movement of trip bar assembly 122.

Reference is now made to Figures 27A and 27B. In ord_ef to



of neck portion 192 are cutout or chanfered regions 196A and 196B. In close
proximty to chanfered regi ons 196A and 196B, nmi-n body p®T Feiomad83904

i ncl udes abut nent surfaces 197A and 197B on opposite sides thereof. A
cutout 198 exists in one side of body tion 189 for clearance of other

I nternal conponents, Accessory trip levers 148A and 148B insert into
attaching 27 February 2004 27 structures 166 in order to be connected to
trip bar assenbl'# 122. Iieferri n now al so to Figure 26, the insertion
process begins AF¢¢MIRdaieferana egentionasliobstrusiomof a9 acadssory fripllexer 148

into cavity 169 ' . til neck portion 192 is.
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Figure 26. Mechbutnent seface t9380f anm 1988 andwalb nembepveswikttaéhihgver 148
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arm 195A to rotate '%t o_pl acewgrﬁgqgﬁgtrrfﬂ er e@?éﬁ@%%&ggi%%g&%ﬁﬂﬁ@ut out
region 186 pr oRpuimest M&%@?t&er@f substantially captacte abutmenp badace TYEA

f ntioned ofRE §950i L4t q-dever, 148 provi des a
?ef);t?insel y secur e eﬁ%%!ghngnsﬁé%ﬁﬁ?@?/ezg qﬁé{%ﬁ*ﬁ%{fﬁﬂaﬁ'ﬁﬂﬂ&{@ﬁ#m@@e 166,
and provi dgsl f osuhstantta&wcorﬁamtajtrfnenvm”de 197 eftfip V@i%ﬁﬂw. %4%@%%
descri bed bel o, t nt of an gccessory trip |ever 0 an
att aclhi ng str Y}%’E’g&?%eﬁ%gﬁ?%@@@#ﬂaw%ﬂ?ﬂﬂﬂ@%ﬂta@m dgvicq Viten
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assenbly 122 when_an accessory tripping operation is one of
t he above- descridiiientaoditionst godkwise etational mavement of siprdanaesar@blyi 12 i r st

moved by such aibtwHSSERAAG thelGlitfifetioh of Bid Mbkibet 188! FoPRR'dalk@'2gd Wher eby

abut ment surface _
, illustration, Figure 27B shows the interconnection of attaching devices 166

and accessory trip members 148A and 148B when full pivoting has occurred

with respect to both interconnections due to an obstruction {no obstruction is
.shown).

In addition to the accessory tripping operations associated with internal
accessories that may be positioned within cavities 32 and 33 of primary cover
14, circuit breaker 10 includes the ability to conveniently provide a tripping
operation associated with an external accessory device. An example of such
an extemnal accessory device is a residual current device (RCD) which
typically uses a toroid in order to externally monitor the current flowing
through a circuit interrupter and determine whether or riot current leakage
exists. Cireuit interrupter 10 enables such an accessory device to cause a

‘rotation of trip bar assembly 122 and thereby generate a tripping operation.

Referring now to Figures 28-33, shown in Figure 28 is a portion of
outer sidewall 18 of base 12 and a portion of trip bar assembly 122 positioned



193B of arm 195B Is substantially in contact with abutnment surface 185 of
attaching structure 166. In addition, abutnment surface 19ZBFebfrutiyizoohever
148 is substantially In contact with wall menber 168 of attaching device
166. The contact of these conponents causes novenent of trip lever 148 to
be directly converted into novenent of trip bar assenbly 122. Reference is
now made to Figures 27A and 27B. In order to 27 February 2004 28
accomodat e for an aforenenti oned obstructi on of an accessory trip |ever
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attaching structure 166 substantially contact abutnent surf-ac
trip |lever 148, NYNERRTY iCRVe- 4igragsembledror tap ofhasedidsaoéhdwn In Figaieer 148
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and 148B when fprehkRegtregianizs, occurred with respect to both

I nt erconnections due to an obstruction (no obstruction is shown). In
addition to the aCCjﬁsory tri ppi ng operations associated with internal
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a tripping operation assSocia W th an externa An
exanpl e of suchregion 28 is fermedienansg caigediswifate 282 that,ds tulipls forne®on agevi ce
(RCD) which inner surface 284 of primary cover 14. A curved wall portion 286, with a rear

~ portion 288A, is likewise formed upon raised surface 282 and which partially
" defines cutout 276.

When an external accessory device, such as an RCD, is desired to be
connected to an assembled circuit breaker 10 in order to provide an additional
tripping operation, a tool such as a screwdriver is inserted into opening 280
(Figure 30). The tool is then used to pry behind break-away region 278,
causing reglon 278 to flex outwardly and eventually break off, with the result
shown in Figure 32 (showing primary cover 14 in isolation). Rear ledge 272A
and rear portion 286A of wail 286 provide leverage for this prying process,
and cooperate with the outward prying force to cause a snapped-off break-
away region 278 to be deposited outside of circuit breaker 10 and not within.

. Ledge 272A and rear portion.286A also help to prevent the too! from
inadvertently entering the main internat portions of circuit breaker 10 during
the prying process. - In the exemplary embodiment, break-away region 278 is
molded of the same material as the rest of primary cover 14. Break-away



typically uses a toroid in order to externally nonitor the current flow ng
through a circuit interrupter and determ ne whet her or no27 Eetsruamtoobgakage
exists. CGrcuit interrupter 10 enabl es such an accessory device to cause a
rotation of tri.p bar assenbly 122 and tfereby generate a tripping
operation. Referring now to Figures 28-33, shown in Figure 28 is a portion
of - outer sidewall 18 of base 12 and a portion of trip bar assenbly 122
positioned 27 February 2004 29 within base 12. Sidewall 18 includes a

recessed porti oredigtD278isomoliedsulfciodti i tnd vEl s (tion
272 having a rear Iﬁgge 272A. gt e_;)epeg-iln po.rtio%%%bf@€ﬁ8?%5§§3§g6§i mty
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i ncluding a gr ot&rlu |néﬁé]ggefa%r?ffﬁa'%?ﬂ?%\}%ﬁccﬁ%q%s2'%0r rreg an a%erture or

cutout 276 which defines a. break-away region 278: \When primary cover 14
i s assenbl ed on top A% shewe inPigare 3% dha breakMgolf of biedR-awdiybgidfi2rg  egi on

274 t ith Ay 270 ith b K- . ' 278 th b
posi 11 oned abov2BEEREEABAIM, 286 e sioembiRt el phentO fraharoviiasot weon
the bottom of stemmeaiént acesysitbe %?&fﬁé%drﬁ%p _eliQBb‘?ni*lﬁ‘}eaf%ﬁ?;ﬁ e%ﬁ%}{e{ egi on

278. Figure 31 shows an underside view of primary cover lcinity

of break-away r@kfie§RoryHevigednetshawn)zas hehmouotod ofto sitcuitrbreiterallo; Gysy

region 278 is f N1 82 that In turn, is formed on
an inner surfatcgzge\mzaé;% o!f B&i'ﬁr@?@iﬁgﬁ/@ftﬁﬁioﬁmmr@&hmlWih'b'S'PPFWFQ Q@S Wi t h
a rear porti ore¥B@FAgure33) irkendes to érsure dppruphiatepssitbring. Rﬁ%pﬁé@ri@{bd whi ch
partially defitﬂ gﬁoug 276. en agn external accessory device, such as
-an RCD, is desi BRing ngrmber ey 6t shown of éheaeemal spsaseny deviceean 10 | n
order to provi dhembyddinte b Ml .as . a
screwdriver is in ery ted i n?%wg]é%g?%rgﬁgggs%?E%E'rtgngg?df# %ﬁt @g@?’q%%ﬁ?cf‘?en
used to pry betiUiacBrld8le. SSuah a tripping meBber iscensiblayl toagowmh@nitallyfihex

Ceha v PR s 0 b Pl B3B8 v on
286A of wal | 2&®sirablei(such aywhang eufrent lebksgeis)deteetéd )0 WBiSéning 288 is sized
- 80 as to be large enough to accommodate this horizontal movement of the
tripping member. Such contact with surface 146C causes trip bar assembly
122 to be rotated counter-clockwise when viewed in Figure 28 (clockwise
when viewed in Figure 7) to thereby release cradle 94 and generate a tripping
operation to separate contacts 80 and 84.

Because trip interface region 146C is a portion of member 146 that
also provides push-to-trip and interlock fripping opé_ration, internal space is
conserved within circuit breaker 10. Also, break-away region 278 enables
circuit breaker 10 to be adapted for use with an extemal accessory device
only if desired. In addition, break-away region 278 and trip interface region
146C are positioned so that circuit breaker 10 can effectively and

conveniently interface with an external 'acces_sory device in DIN rail
.installation situations.

Circuit breaker 10 also enables convenient adaptation thereof for
implementation of a walking beam wherein the closing of the contacts of one



and cooperate with the outward prying force to cause a snapped-off break-
away region 278 to be deposited outside of circuit breake?27 Eébrang 3004
within. Ledge 272A and rear. portion -286A also help to prevent the tool
from inadvertently entering the main igfernal portions of circuit breaker
10 during the prying process. . In the exenplary enbodi ment, break-away
region 278 is nolded of the same material as the rest of prinmary cover 14.
Br eak- away 27 February 2004 30 region 278 is nolded sufficiently thin and

with sharp cor nems:u(ttboeaheeaale betmmspredfs@l?%}némoﬁ&e@ w:tmﬁé b ér’ﬁhg of fHes
surroundi ng areas of cover 14
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external accessory device (not shown) can be nounted onto circuit brea
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accessory devi candéﬁzﬁlsmndedes ad eldngadettiaperture 308 exterriity albRgoRB of t§ and

trip interface aakof, pe exemplary embodiment, apertures 308 are very thin in width.

Referring also now to Figures 36-38, shown in Figure 36 is the
underside of base 12, Quter surface 17B of bottom 17 includes elongated
cutouts 310 and 312 which, as described below, are positioned substantially
adjacent to break-away regions 300 and 302, respectively. As shown in the
cross-sectional view of Figure 37 taken along the line 37-37 of Figure 386,
cutout 310 tapers inwards into bottom 17 until elongated aperture 308 of

. break-away region 300 is formed. Cutout 312 similarly tapers inwards into
bottom 17 until elongated aperture 308 of break-away region 302 is formed.
In the exemplary embodiment, each of cutouts 310 and 312 have a slanted
tapering region 314 that is bppositely configured from that of the other. Each

- slanted tapering region 314 slants inwardly in the direction of its associated
. break-away région.

If a walking beam application is desired, a tool such as a screwdriver Is
inserted into one of cutouts 310 and 312. The choice of cutout depends on



sitioned so that circuit breaker 10 can effectively and
ggg\?eﬁirgnﬁ)y Interface with an external accessory device ZhFébrianya0D4
installation situations. Grcuit breaker 10 al so enabl es convenient
adaptation thereof for inplenentation g a walking beam wherein th_e .
closing of the contacts of one 27 February 2004 31 circuit breaker caﬂ e
nore precisely synchronized with the opening of the contacts of anot er.
Circuit breaker 10 can conveniently serve as either the initially "ON'
breaker or the ithe Ppaitioying OFEircuit Erakiker 10 thahis rmleksen? "bgase 1%669 eREf erring
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without causing damage to other areas of base 12.
As shown in Figure 38, where base 12 Is partially cut away for the sake
of illustration, break-away regions 300 (broken off in this view) and 302 are
positioned adjacent to the bottom rear of crosshar assembly 86 in an assembled
circuit breaker 10. Positioned as such, the opening provided by the breaking off
of one of regions 300 and 302, for example opening 316, is correctly located for
proper application of the walking beam whether circuit breaker 10 is the initially
“ON” breaker or the inltia!ly “OFF" breaker of the walking beam setup. If circuit
breaker 10 is the initially “OFF” breaker of the walking beam setup, then the end
of the walking beam is vertically inserted into opening 316 when circuit breaker
10 Is in the OFF disposition as shown in Figure 6. This insertion causes the end
of the walking beam to abut the back 318 (see Figure 10) of one of the cam
“housings 88 of crossbar assembly 86. This abutment prevents crossbar
assembly 86, in its rotated disposition as shown in Figure 6, from rotating
counter-clockwise and closing contacts 80 and 84, even when a closing
operation of handle 40 is subsequently performed. The initiation of such a



slanted tapering region 314 slants inwardly in the direction of its

associ ated break-away region. |If a wal king beam appl i cat2bRebraage®oded, a
tool such as a screwdriver is inserted into one of cutouts 310 and 312.
The choice of cutout depends on 27 Febramry 2004 32 the positioning of
circuit breaker 10 that is necessary in order t'o provide access for an end
of the wal king beam In the case where, for exanple, break-away region 300
woul d provide the best access for the wal king beam the tool is inserted
into cutout 310 C&¥NIrIeEtien Houghpeilput thedest offtpeetinginiedhanisHs@inttAe

break away regi d.outwardly from bottom 17 of base 12. This
causes break- avvggs p?%@?ﬁ%é@k ﬂmb’ft\ﬁ%aqf% 1QH§EGB‘Wb,'Y @i the brink ofrsschicontest
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break away reg|§p§| 3@3’ a&ﬁd 3‘&)2 e nol ded of the sane thern%set RSy

as the rest of BagEUPregier, -%W@i%%%‘@mlww&m thenopeting of the
sufficiently theontasd of the iRitaRs SORF ' acilitate this
breakage wi thout causing datrtr{gg% ?g’ mléilrt Wl‘grgérggfe(g}&?%ri@ét %.0% 'l‘ﬂ{)%thﬁh

Fi gure 38, wherWalkingbeamepetupartially cut away for the sake of

I 1lustration, break-away regions 300 (broken off in this view) and 302 are

eserbl od oi reui t by onenoregkérctl e 1ol OR aReu PR aBg st thy wsond ded by
the breaking of pearasetupethen erogstanas8ORLYESE B4R its ON d@Fﬁﬁ%ﬁ%ﬁcﬁ’?&é ‘;’16’
ci roui t b eakera0 e (ol e R B ol BFa fighrestONatens et oo hosgar
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: operation, then crossbar assembly 86 rotates clockwise and enables the end
of the walking beam to be inserted into opening 316 and to abut the back 318
(see Figure 10) of the particular cam housing 88 of crossbar assembly 86 (as
described above). As known to one of skill in the art, this insertion of the
walking beam into the initially “ON" circuit breaker of the walking beam setup
causes the other end of the walking beam to be removed from the opening in
the other initially “OFF” circuit breaker of the setup, thereby quickly closing

the contacts of the initially “OFF” circuit breaker as described above.

Now referring agaln to Figure 36, shown are load conductor openings
or cavities 48 formed in molded base 12. Each cavity 48 includes a pajr of
locking surfaces or abutment walls 330, each one of the pair focated on the

.opposite side of the cavity 48 from the other (only one, or the left, abutment
wall 330 is viewable in Figure 36). Also shown in Figure 36 are grooves or
channels 332 into which the sides of load terminals 50 are inserted in an
assembiled circuit breaker 10, with the bottdm connector portion 260 (Figure



of the wal king beamto abut the back 318 (see Figure 10) of one of the cam
housi ngs 88 of crossbar assenbly 86. This abutnent preven2aFelirQssi2a04
assenbly 86, in its rotated disposition as shown in Figure 6, fromrotating
count er-cl ockwi . se and cl osing contacts and 84, even when a cl osing
operat.ion of handle 40 Is subsequently perforned. The initiation of such a
27 February 2004 33 cl osing operation, though, will put the rest of .
operating nechanism62 in the ON disposition whereby circuit breaker 10 is

desirably on t hé&3B)ofikadt load dérnipaltsteéeatsd 88 idtes BARER R hdd wal ki ng
beami s rermvede%gﬁ)rrm.b} by operation of the “other ?ﬁﬁtf@lqafe'%rci rcuit
interrupter of f way |¥ﬁ; beam setup), crossbar assenbly 86 will quickly
rotate counter clockw se and cl ose contacts 80 and 84: The qui ck closing

afforded in this sitRafd t ' ] nt s .of circuit
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i nto opening 3 e phack 31 see Figure 10) of the

particul ar cam %ﬁs%ﬁﬁégﬁmma@bd@&ﬁ%haﬁ%zgn%? %%W%@eloﬂescri bed above). As
known to one of skill in the art, this insertion of the walking beaminto
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tab 346 inserted into and engaging cutout 261 (Figure 23B) of connector
portion 260 of load terminal 50. Pointed regions 344 are shown located
beneath and in close proximity to abutment walls 330 (only one, or the right,
abutment wall 330 of the cavity 48 is shown in the cut—away—viéw). With
locking plate 336 in this position, bent region 342 can then be pushed
inwards, causing plate 336 to substantially straighten thereby causing pointed
regions 344 to pierce and engage abutment walls 330. The resulting
interconnection of locking plate 336 with base 12 (Via pointed regions 344)
and with terminal 50 (via insertion tab 346) conveniently and effectively holds
or locks load terminat 50 within channels 334 of base 12. Locking plate 336

also serves to help shield terminal 50 from the external environment.

Locking plates 336 can be conveniently inserted into load conductor
‘cavities 48 in order to be positioned as shown in Figures 40 and 41. This |
insertion can be achieved even when circuit breaker 10 is in assembled form
with primary cover 14 and secondary cover 16 positioned atop base 12. In



ki ng surfaces or abutnment walls 330, each one of the pair |ocated on the
ngosi '?e side of the cavity 48 fromthe other (only one, 27 F&heatelbs
abutment wall 330 is viewable in Figure 36). Also shown In Figure 36 are
grooves or channels 332 into which thessides of load termnals 50 are
inserted in an assembled circuit breaker 10, wi th the bottom connector
portion 260 (Figure 27 February 2004 34 236) of each load termnal 50 I
seated on ledges 334 formed in base 12 for each cavity 48. Referring ia SO
now to Figures $gderto r%'i‘i‘@\l\?\ailwhmggmate@iﬁafsodesmadahthnrrtﬁHlerthQ{lﬁdgq?@ ate
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envi ronment . - 18and 19. In the exemplary embodiment, support members 350 are
integrally formed in molded base 12 of the same molded material, and are
approximately the same height as seating members 349.

When interruption of high electrical currents occurs, hot gases are
formed that can exert significant pressure on the housing of circuit interrupter
12. In particular, such pressure can exert significant outward forces on
sidewalls 18 and 29 of molded base 12, as shown with the arrows labeled “F"
in Figure 42. These outward forces also have a teﬁdency to put downward
pressure on those portions of sidewalls 18 and 19 that connect with bottom
17 of base 12 (the bottom “corner” areas shown in Figure 42). Substantially
in contact with the mounting surface of circuit interrupter 10, support
members 350 provide underneath support for sidewalls 18 and 18, thereby
éubstantia!ly preventing the bottom “corner” areas from being unduly stressed -
'and bent by the aforementioned forces. This prevents craéking in those
areas that could cause structural failure of base 12,



Locki ng pl ates 336 can be conveniently inserted into | oad conductor
cavities 48 In order to be positioned as shown in Fi gur es2d4belanary£2004Thi s
insertion can be achieved even when circuit breaker 10 is in assenbled form
with primary cover 14 and secondary covgg 16 positioned atop base 12. In 27
February 2004 35 order to renove a |locking plate 336 if so desired, a hook
or other tool can be Inserted Into cavity 48 and into opening 348 of plate
336. After the tool is worked behind plate 336 and a sufficient engagenent

I's made, the tool carf'S HOWLIN the esemparylembodinetnt, fumipottenembeisEBY ot
becone di sengag Sya330:, Lockin | at e, 336 can then be
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interrupter 10 b f base 12 is also shown as |ncl ugglﬁng support
nmenbers or ribs a?gé @%&%QP@Y?‘?&]PBWGSEQ&‘G&g'i?@bi"ﬁu'@ti@éiﬂ Wogearddss 1.8 and
19. In the exenplary enbodirnment, support menbers 350 are integrally forned

in mol ded base 12 of Refasrin inrioetd Fiatiey 2 Rdty ' ly the
same hei ght as 54 tin rreg%grgg 349. V@gn I n'fs_lgf?upt | %E?%?ﬁﬁgﬁﬁggg@Eﬁ cal
currents occurs: ﬁ‘f?’%‘é@@ NG Serewsgaten attachingrdeyioss thati antér darmsspopdiag sur e

on the housing &blesi 248 intprirdo : | cul h pressure can
exert significant out mrchorrggg%ﬁgr%\k%'{"ﬁgB%@%@ %"e&‘s’%ﬁﬁﬂﬁ@&?%ase 12,
as shown with tfev&rt4 s despdbastiabiove. Refefingunow digo td PR M A IB faces
al so have a tenggnc U rd essure on those portions of
sidewal | s 18 ang:%i?igﬁgb%hrmvﬁwrﬁ%ﬁ% o‘?fh‘?ﬁ‘;]%@m@!g%dtw%pnem
"corner" areas ofiovies R2ABRN grirandedver 34D ALEEH ALd Be seBn§ g{ea& ML b
nmount i ng surfacgi w giFr.cuit interrupter 10, su pq?tsleepre ers%%é%'roi'\grde
under neat h supp P 519 '%faﬁﬁéﬁ%dfg%ﬁﬁqu!ong ¢ §ihg 44-44 of Figure 43A, hole

24B is formed in a circular recess 360 having a bottom surface 360A. Recess.

360, in turn, is formed in a larger circular recess 362 having a bottom surface
362A. ‘

Figure 438 shows a retaining device or washer 364 having an opening
366 with a diameter m1. Diameter m1 is selected to be smaller than the
diameter m2 of the threads of a secondary cover mounting screw 368 (Figure
43C), and yet still enable screw 368 to be threaded therethrough. Diameter
m2 of screw 368 is larger than the diameter of hole 24B (to provide for
threading action therein) but, in the exemplary embodiment, is smaller than
the diameter of hole 24A in secondary cover 16 (to not provide for threading |
action therein). In the exemplary embodiment, screw 368 does not have any
non-threaded portions. During the assembly process when secondary cover
16 is fastened to primary cover 14, washer 364 is rotated onto the threads of
screw 368 after screw 368 has been inserted through one of holes 24A in
secondary cover 16. Screw 368 is then completely threaded into hole 24B,
as shown in Figure 44A. In this disposition, washer 364 is positioned within



substantially preventing the bottom "corner" areas from being unduly
stressed and bent by the aforenentioned forces. This prekéhebruarydidng in
those areas that could cause structural failure of base 12. 27 February
2004 36 As shown in the exenplary enbodjpent, support nembers 350 do not
extend underneath outer walls 48A of | oad conductor cavities 48 or ‘outer
wal I s 49A of |ine conductor cavities 49, and do not extend underneath those
portions of sidewalls 18 and 19 that are |Imedi ately adjacent to outer

wal |'s 48A and Z8RUIantecess 62 and abutayagaiestitbe Sotiermwaefacs BEQ bPsdcmagly t hose
areas and the gBygigig surface of circuit interrupter 10. These air gaps
advant ageously provide increased electrical insulation in those areas.
Referring again now to Figure 2, secondary cover 16 Includes holes 24A for

accepting screws or Whesrsesondatyicoyer¢d iscloshd Qiiseqiéimly réﬁfoﬁt@&%ﬂ'péﬁma hol es
secondary cover 16 to prinmary ccover

24B in primary rq4l t.enin

14, as 8escri begaéﬁc?\?‘éémfﬁg%é@&&%é%ﬂa%ef beje 248y rAssthisangeuns Bhe dpRard 4;1A,
and 44B, shown forcéggneatetByy t ed I view.of one 0O

hol es 24B in prj rg cover %.%A?ngggﬁgl SO B%Pésjcet@ﬁ *’.%Weﬂbs‘%{?‘a 80 i onal

vi ews of Figur eéo ﬁé%ﬂ"@mlﬁ@q@ké%&m@i RAe screme3@Blisdiondd (pviarews hol e

24B is forned i i S 0 [ a bottom surface 360A. Recess

360, in turn. | ofabutcatisBAGH A 376 Selunlly Soeriy catsing weshem

surface 362A %@ml@euﬂaammmaﬁ@iQér@@g@yiwé\;ery@ﬁ%ﬂ%%@ i ng. an
Dianeter mlL is selected to S Fer t han

opening 366 wi i er m..

tﬁe dig.arret er Wef‘qﬁ'ﬁh;e@gag fiom Boled4fhsrahthabitesbottonu 868 A @ntars ew 368 )
Figure 430, smalareirecsit e threaded t heret hr ough.
E)i a?ret er n2 of,scr e.vvrgG'gr !ice?gggg?afﬁg% ﬁ’gﬁgp%ré{%riﬁ?ﬂ &WdFFE"aZ'SB (to
provide for thtURAHIAG Auttiome actiagainmycrowt36siceatbe(seraBEa Hes RBPdI MENt, 'S

smaller than t ' . .24A i n secondary cover 16 (to not

provi de for thr%@%‘?ﬁgqﬁg}l’gf’%@g&sé’f ﬁ?‘.’or\dﬁq?%veéigmfatmsm rthent , screw

368 does not hmh&umingmfsbrewﬂsﬁiwﬂm&ids@%‘érevpﬂséEﬂdk%ghélsﬁ? Ij}%@rocess |
, _washer

when secondary ey 16 i S stened to primary cover 4 |s,
rotated onto t ﬁ@%ﬁ?@a‘ﬂ@s%f 316% remaining a particular distance away from the bottomn

368A of screw 368. This distance is largely determined by the height of
smaller recess 360. When all secondary cover mounting screws 368 are
unthreaded from their associated holes 248B, secondary cover 16 can then be
separated from primary cover'14, with screw 368 effectively and convenientiy
retained through hole 24A of secondary cover 16 by the abutment between
washer 364 and bottom surface 370 of cover 16. In order to be removed,

- screw 368 must be pulled upwards and rotated in order to cause washer 364
to thread off. In the exemplary embodiment wherein washer 364 is made of
nylon, vulcanized fiber material, or rubber, the shug fit engagement between

screw 368 and washer 364 can also be terminated by simply forcibly pulling
screw 368 through hole 24A.

Although the screw retainment stmctufe Is described above with
. Tespect to one screw 368 and one hole 24B in primary cover 14, it is
preferably implemented with respect to all secondary cover mounting screws
368 and their associated holes 24B. In an embodiment wherein washer 364

is made of nylon, washer 364 has a thickness of approximately .032 inches.



after screw 368 has been inserted through one of holes 24A in
:g(r:g\rllvdg?g cover 16. Screw 368 is then conpletely threaded?] helyuaryl29024B,
as shown In Figure 44A. In this disposition, washer 364 |s positioned
within 27 February 2004 37 circul ar recggs 362 and abuts against the bottom
surface 370 .of secondary cover 16. Wen secondary cover 16 is to be |
subsequently renoved fromprimary cover 14, screw 368 Is thrltlaaded out -of
hole 24B. As this occurs, the upward force generated by the "threading |
out" Interaction bet \ﬁ@é&!rriegmwiﬁﬁ’ﬁgmd45hﬂ|,%h8WBirPF@a?éa5$§55§’é @@@#Hpv\ar '

[ d, washer 364 abuts against bottom surface 370
Qfs :g(r:g\rllvdg?g Lg\}iﬁrﬁ){ a‘fﬂc&@é’ﬁ@ P\%S'g%sﬁﬁ'@“ tOBGANtthlﬁ%CQSﬁBéaegidnsjéﬂ?mﬁpgtggq S(r:irew
' r from e suc
that 115 botom 356 cararacs 2oa ERERFng {AbNEEHER scheW 400 idariening
Fi gure 44B, the®HREY GRvRrid tO"hasedﬁdiAiﬁo uwthtrr]} rbofmzqﬁgi‘dr?g gemrgoazgg%gsﬁer
3G¢hi hread thro e 24A i :
L6550 (" B0kl RO, o 8 e sondcomsmants
her B6MStaBA ofseconiiary ddvbh i r SARLR [ticu
g??t gzgewg\?vairfrom .h:‘ bottolran zl¢'§68A of@?(ﬁé?wgg%g) #’E\E?g d@{@%@@nse | argel y
det er mi ned by 't HIP%@P% REreyt suckyag $@¢Wr4@eégemntingmer?ir§ cﬁgflte)lg}@gﬁgg f[pver
[ I r hei r soci a ,
secondary cover 56 oo DINTaFbESEREndl e Gk, Ipieare e R pmbadimanth scr ew
368 ef fecti vel yheadi482A eéniountihg scroet 402kl & irhatBr Pk & &ﬂéqé}fth g@ng?ry

t n. washer 364 and bottom surface
cover 16. n' or SEMEFGnaR A Br s Cidaty caver FBebutiergnandhaniameler ond
rotated in ordeholes 26aulthin pAmBRAf co¥ef 14 0 thread off. In thé exenplary

enbodi nent wherein washer 364 i's made of nylon, vulcanized fiber material,

' her 364 can
rubber, the snug fit engagepent between screw 368 and was
glrso be terninated s?;?ﬁﬂg??'? gelgyr%ﬂ‘; 5@ spieMgretejoment plag: 404 thag mdydbe 24A.

Al though the scemwenRingy ﬂﬁﬁ@?ne%iédJﬁrﬁHiﬁ%nbsor%ér%rrkggé%e?qgé%n\gdbq. Arset;séas%Ct to
one screw 368 and one_hole 24B in primary cover ;| : ‘

seen in Figure 46, screw retainment plate 404 includes a first opening 406

and a second opening 408.'with second opening 408 having a diameter d1.

Screw retainment plate 404 is inserted into recessed region 401 whereby the

bottom surface 404B is in contact with surface 401A and openings 406 and

>408 are positioned above holes 23A and 28, respectively, of primary cover

14. When screw 400 is used to fasten primary cover 14 to base 12, screw

400 is threaded into opening 406 and Into hole 23A of primary cover 14, with

head 400A of screw 400 abutted against top surface 404A of plate 404, as

shown in Figure 47. This abutment secures plate 404 within recessed region
401.

Referring now also to Figure 48, shown Is mounting screw 402 of the
exemplary embodiment. Screw 402 includes a threaded portion 410, and a
non-threaded portion 412. Threaded portion 410 has a diameter d2, and non-

.threaded portion 412 has a diameter d3. For purposes discussed below,
diameter d2 of threaded portion 410 is selected to be farger than diameter d1
of opening 408 and yet still enable portion 410 to be threaded through
opening 408. Diameter d3_ of non-threaded portion 412 is selected to be



preferably inplenented with respect to all secondary cover nounting screws
368 and their associated holes 24B. In an enbodi nent wher &l Rebwsiygi00364 s
made of nyl on, washer 364 has a thickness of approximately .032 inches. 27
February 2004 38 Referring now to Figurgs 45-47, shown in Figure 45 is base
12 with primary cover 14 positioned on top. Wthin recessed regions 401 of
primary cover 14 are holes 23A for receiving a screw such as screw 400 for

fastening pri m\%rﬁ/ coyer 14 to base 12. Also within recessed regions 401
are hol es 26, FURT Bianddiametar Ui openimgrd08c her didreton df ho@el2 setighes 26

correspond to kg S [ over, 16 ee Figure 2), and are for
recei ving a noun'!)i@?é-gési?;g‘fv?/ns%%ﬁ%i?'%gﬁgw 333ng gg nounting the entire

circuit breaker 10 to a wall or DINrail back panel or the like. In the
exenpl ary enbodi ment Referdag nee2tsmfo Figure 49)3hewhaya 402 @8&-%&@5‘%}?{ t hat
, DU

Is smaller than éﬂmg'gfmeter. of Eol eF 26A of secondary cover

| arger than theP -aYaY Viow tagen glapathe lings 4940 of 45AWHerso shown
in Figure 45 | snioutingvirt@t B ‘ onvenjently

i mpl enented within ong or nﬁ%@gi%gségggéﬁcﬁlﬁag‘gx@%gls '"%%’&iin'nﬁp
Figure 46, scre@PPRINGARRWEPIate 404. Fbwedded paition 410 of strewdeRi(REH406 and a
second openi ng | openi 408 ving a dianmeter dl. Screw
retai nment pl at g%eié\fi %ﬁrﬁgg‘qﬁ? &f'?ﬁ%‘r}ﬁ@@g@;@@%ﬂm 4P isiheeasted t he

bot t om surface dompletaly througinbpehingidoB, sksrivitnieh §Qeh A% i ngs 406 and
408 are po-sitioagd- above hol es ZBAWgnd 26, respecté‘lﬁvel y,&@f% mary cover

14. Wen screw 98N8 SEiahNqle 26 dintibits betiom ceanbes thie mouhthwpsufaces A eW
400 is th dedton i : ; A _of ' ry cover 14,
W th head 400A gl erray e soovkiierRintRlSad  fiie ot 802 blbhean 4924 o 404
as shown in Fi 3RHt8 syfacerfi04A abplate 404, seiareby tobaded gitflonid BigHnrEshss ed

region 401. Reh ' to Figure 48, shown Is nounting screw 402
of the exenpl ar?@#bqg%?%nwgt%lﬁ%E%W 402 includes a threaded portion 410,

and 'a non-threaded portion 412. Threaded portion 410 has a dianeter d2,
and non- threaded pdtlatectddiadvantagenusiysprovides (68 colreanidnt! esstetdbmCYng ed

bel ow, efiective retainment of a mounting screw 402 within circuit breaker 10 when
the breaker is not mounted to a surface. Such retainment is particularly
desirable during shipment of circuit breaker 10 to a customer so that
mounting screws 402 can be positioned in their appropriate holes and yet
cannot be fost. When screw 402 is in the above-described disposition where
threaded portion 410 has been threaded through opening 408, it cannot fall
out of circuit breaker 10. In particular, upwards vertical movement of screw
402 is prevented by the abutment of the top 410A (Figure 48) of threaded
portion 41C against the bottom surface 4048 of plate 404, as shown in Figure
49. Downward vertical movement of screw 402 is, of course, prevented by
abutment of head 402A (not shown in Figure 49) with surface 404A of plate
404. in order to be removed, screw 402 must be rotated until threaded
portion 410 is threaded upwards and out of opening 408.

Plates 404, and the retainment feature they provide, have the flexibility
to be easily implemented within or easily removed from circuit breaker 10,
depending on the circumstances. In the exemplary embodiment, retainment



di aneter d2 of threaded portion 410 is selected to be | arger than dianeter
dl of opening 408 and yet still enable portion 410 to bel® helwaalg@00#r ough
openi ng 408. Di aneter d3 of non-threaded portion 412 is selected to be 27
February 2004 39 smaller than dianeter g of opening 408. The dianeter of
hole 26 is selected to be greater than each of dianeters d2 and d3.
Referring now also to Figure 49, shown is, a side cross-sectional and
partially cut-awﬁé view taken along the lines 49-49 of Figure 45. Wen

t

MUNt i ng ci r cui tPIBlecHIdaViceatOdds gormdfafcbender@ﬂbtdu@gn@t@ﬁﬂvyuéﬁ%sivjf&)dgﬂﬁ%ﬁt ed
Wth a

into opening 4 aje 404. Threaded pgrtion 410 of screw

di aneter d2 t ha?ﬁ’iegEFg‘%tg{eS?’"ﬁ%E??sdﬁmép a3 "figh PapRmi ARd isoaproximately 20l
conpl et el y t hr ounthesghickn $udh Py \ ily, .slides
downwar d t hrough hol e 26 unt jﬁif?nalttéﬁé!g(gts;@fg%e?%%gﬁ@ éfﬁéelﬁggrﬁr?édﬁ sgﬂpgace. A
tool such as a se(fpé’ﬂglt‘? aintaia itsrehapa sven after baving serenewhredded i hhd Bgad 402A

abuts surface 4QKkéregf t by t hrea portion 410 |Is threaded
Into the mountin ikst:‘?fr fé%lég'.ﬁﬁﬁ%é’&%@%@ﬁéﬂ&'ﬂﬁ@ﬁg?ﬁ‘%‘?%@ﬁ' dresf oprning 406
conveni ent, costol plate 40¢is theasathe & diafistoral T 6tay i SCrew
402 within ci rcuﬁjt"% ﬁ%%eé 10 when_ the breake@%ﬁmq&?%g%@%g%qgrofc
surface. Such retar 4 EO’S‘QPf‘pQBI(EﬁgWe43)5@?%8&)?6%&3%9@3&’(6@5@1&?11&&;
circuit breaker d2®ftireadéd BbRBR" Wsin ' screws 402 can be
positioned In their appr oprﬁigitsﬁﬂg%s an "%P‘Wc ot be lost. Wen screw

402 is In the above-%e cri bed disposition where threaded portion 410 has
been threaded throug e%ﬁ‘é’?ﬂ higw A Bigure 5@.zstomn isain oveshsadadndoéniaield Jasgaker

10. In particul g ek i cal nt of scre 402 is prevented by

t he abutment of aganeéjto gﬁs(;y‘f C h’P@'gr“Q%?’ﬁEﬁlﬂw FRvEd4d AsHinscribad abovergai nst

‘the bottom surfhele ecsfof jid for eeobfdng a%@?ﬂf@ﬂfa\d@erﬁhggl‘ﬁg .4g0vepqﬁgﬁ/ard

vertical novene 402 i.s, of course, preven c] 9’ abut t of

head 402A (not g %ﬁz ﬁﬁé%ﬁa‘ﬁwghmﬁo%f h°'§ﬁ?§ééeHnl§426,ovhi¢h extendsiougin

order to be renpriradry covert4 40d baws i12bg féfélg%ta&ﬁg‘é‘fﬂomﬁﬁégﬁgﬁfﬁ% ortion 410
: es ,

I's threaded upwards %Bd out .of openi n? 4 8% ai nnent
feature they priXPH&VR0PWNiAElgure #Bbforimaunting the entire circuit breaker 10 to a

mounting surface (together with the other holes 26). As shown in Figure 50,
each hole 26 is purposely made to not be perfectly round. In particular, hole
26 is elongated or stretched in the lateral direction, creating smal! flat or
straight zones 450 with each having a length z1. This elongated shape of
hole 26 extends through primary cover 14 and base 12. Configured as such,
hole 26 can accommodate mounting screws 402 with different sized
diameters. This flexibility is often useful, for example, when circuit breaker 10
may be used in either an environment where English measuring units aré
used, or in an environment where metric measuring units are used. In such a
situation, an “English" mounting screw 402 may have a threaded portion 410
with a diameter d2 (see Figure 48) that is either slightly larger or slightly

- smaller than the diameter d2 of the threaded portion 410 of a “metric”

mounting screw 402. Hole 26 advantageously enables either such screw 402
'to be effectively implemented.

The elongated distance z3 (Figure 50) provided by flat zones 450
provides additional room for the larger sized diameter screw 402 to be



to be easily Inplenmented within or easily renmoved fromcircuit breaker 10,
dependi ng on the circunstances. In the exenpl ary enbodi neaf Febroagyiadddnt 27
February 2004 40 plate or device 404 is formed of bonded fbrous nmaterial
such as vul canized fiber sheet, (sonmetypes referred to as "fish paper"),
and is approximately .015 inches thick. Such material has good |nsulating
properties, and is strong enough to maintain its shape even after having
screws threaded ﬁr@ ﬁng 0@% thereof. Also, in the exenplary enbodi nent, the
di aneter d4 of openlhg Withesdisiange a2 between i gonesrd5a seldtipaaioahatii

: . . afitjuat
openi ng 408, andehifles g eaded shaft, portion 400B (Figure 49)
of screw 400 is the sa:re agﬁéisgfr-%wgr]ﬁt‘g%%}ﬁt ﬁ\%ﬁ&%&&s%atﬂf%}*ﬁt&m@w 402
mounting screw 4Wouldiasvervituallymawerticafi“gluy cbdiReers RAbHeS 430 ﬁlvtﬁE%%ad and
enl arged vi ew Oaf:lir'%&ﬁn?f recegfed regions 401 of primary CO\}er ~ As
described above, - "horra) PYAWOHKE have same herizqntali MRigimtheczedirdation) égs #ni ng

i

primary cover ldthealo €d & \ . gt | es 23A),. Hol e 26,
whi ch extends throu hﬁmg)ri rrgerlé/é gg@e@%ﬂ%ﬁl&gd%@gﬂlgﬁ{q Q’R?ngrsll@ INAlera

mount i ng screw, 338N 492 canepbopuree, fitwdthin hole REgisrvee!d 8nd iuldRAY é:@g.ughe

entire circuit bingak@tidd « unt i surface (together with t t her
hol es 26). As shown %ﬂlﬁig%@gag’gﬁgu@éﬁﬂp'ﬁm'@ag@"ﬁji‘oﬁmrﬁélsélew"ﬂmheo not be
perfectly round.largersizetidiatheter sbreied40£6 is el ongated or stretched in the

| ateral direction, creating small flat or straight zones 450 with each

having a |l ength zi. ' | ongated shape of hole 26 extends through
primary cover 14 andwggigeegﬁ@%@bﬁﬁnelﬁo Menjentiy ecommedalingslifferantsizertmodat e

mounting screws didrietsir sbretis’ 40, fidle 56 '{da}g ﬁl@ Lexibility is

of ten useful, for_exanple, when ci rcuﬁt8 nrtée’éol erll')feL‘{?%p H%@T A of Bueh ¢ her

an envi ronment WYEWS BRyMiimusaThe hatzenialt‘plagt affordsé to beth tha l#8er and

envi ronnent wherggndiet sizéd | ' ar e d. In such a srtuation, an

"Engl i sh" nountin scrlevy 432 é}%bﬂﬁg\\}gﬁéggrﬁy@éﬁ@&y &5 66 Is;adyaniageoua in

di ameter d2 (sedhaticgnveniasyy enatiles screivsiua2 t6lbiedlatibbiy RsHRh Bﬁ.vh'élré[?,ﬁt Iy

smal il er than th% g‘hiﬁﬁﬁ%@@ g& of the@é{}rgaded portion 410 Of " & FIEPr i ¢

mount i ng screw ) 3 5 %@Qﬁt’ﬁ < fq/swifaees davisgtmeuntingsurface dioled 02

to be effectivebpacings dmetns Rerizontal or 23 direction) that differ. Again, this flexibility is
often useful, for example, when circuit breaker 10 may be used in either an
English measuring unit environment or a metric measuring unit environment.

In one embodiment, hole 26 is configured such that distance 22 is
approximately .168 inches, distance 73 is approximately .188 inches, and
length z1 is approximately .020 inches. In this exemplary embodiment, a
larger mounting screw 402 with a diameter d2 (Figure 48) of approximately
.164 inches can be effectively implemented, and a smafler mounting screw

402 with a diameter d2 of approximately .157 inches can be effectively
implemented.

Referring now to Figures 51-53, shown in Figure 51 is base 12 with
primary cover 14 positioned on top. On both the line terminal and load
terminal ends of the base 12 and cover 14 combination are slots 500 that
extend from the top of cover 14 to the bottom of bése 12, as shown in Figure
1. Engagement walls 502 of a terminal shield 504 may be vertically inserted



The el ongated di stance z3 (Figure 50) provided by flat zones 450 provides
additional roomfor the |arger sized dianeter screw 402 t&7 bebparymdduary
2004 41 inserted, with the distance z2 between flat zones 450 selected so
that it just enables the larger screw #p» fit. As such, the larger sized
di aneter screw 402 would have virtually no vertical "play" between fl at
zones 450 (in the z2 direction), but would have sone horizontal "play" (in

the z3 directio the elongated shape of hole 26 in that direction.
The small er si z@c}ogﬁgﬁéﬁgPnaé'&tﬁmﬁ?%eéé[ﬁt,h"bﬁlo%ﬁﬂ%%bmf&mpwﬁﬂ%, mehuiigy 26 as
wel |, and woul dirhadevstil L alielk N Aok still

m ni mal ) and hor} zon'tlal_ @g%g%qge{ﬁﬁ%rﬁ b%éﬁgéérfgiﬁlalgﬁ@azng(dﬁé{s et (E19UER Pl 402.
Whi | e benefi ci aPughgnthield A041is conveptionaltyrasedan ionderdo bf@idincidzed  di anet er

402, hol usly, k tical " " of h t
S The. ProtSeN BRI 4t (EH ee ke iGtorm Rleckiog activel sl | o1
si zed -di amet er tesoinals) qnalcsevse 'ﬂﬁﬁeljﬁﬁnﬂé@iﬁ%oﬁﬁeéﬁ%nWmnfeggmagi&} al géui .

conveniently en%bldﬁé screws 402 to be variably positione
breaker 10 can BREYIBURARE SO0dseaFiguse 3).nEot easenehilustratios woipoge fsthinal

spaci ngs (i n thghiBRrs04Ge K | pect i, hat differ. Again, this
flexibility I's often USE?EYVR In é&%@ﬁﬁ}%&‘%i‘ﬂe&?wﬁ@n&@&m# beakey be
used in either f:" Terginalkstiield 864 inclgdesnan apatire OB UNPEn gp@ﬁﬁﬁ'ﬂ?@%ﬁu“ ng
unit environnenf, '5 Q@ﬁ%en‘a dllrrent, hol e 26 is configured such that
di-stance z2 is 38% DRIHETS 3’?‘1"6‘8 i nches, distance z3 is approximtely
.188 inches, and length z1 is approximately .020 inches. In this exenplary

enbodi nent, a | ar geAs showr inRigees S AR5 thinifa 'l'ﬁém%%ﬁﬁ?o ﬁg{gggée 48) of
approximately 1%{' ngbes can be effectively 1 nplenmented, an mal | er

. mount i ng screw PRFURR (4PSLrAratiusiens 806, srachms mhichaingsoutviardly durtiggthean be
effectively i nps&tieRbe i ' 1-53 hown i n Fi gure
51 is base 12 with .ri%ﬁr?]?% E:g’?/‘%!r%‘p@&%ﬁ{éﬁ%&ﬁiwﬁgﬂ.e‘f@:l?”@ﬁyh the line
ternminal and | o'%@St&fgﬁ“ﬁm esatithsa ddwerrmtdutor Mgurting 2¢a 200 g GRII Y4 | on

ilrz,e Z !S Ots rs1 . \%Oi ;d?agoaﬁ(? éfd‘é@ Gr bAI S NBr&i RS 1ab2 D6 s%.l%stta?'lti;ﬁ]yeco?:%tr E:Strgug orbas ©

mounting areas 290 of base 12 to ensure that tools or other external devices
“can not be inserted therein and touch an electrically active terminal. For this
purpose, tabs 506 are sufficiently rigid so that they do not easily bend
inwards. In the exemplary embodiment, terminal shield 504 (including tabs
506) is molded of thermoplastic material. Protections tabs 506 of the
exemplary embodiment are not intended to help secure terminal shield 504
within slots 500 by way of an abutted engagement with cutouts 290. Rather,
in order to facllitate the upward removal of terminal shield 504 from slots 500,
each tab 506 preferably includes a chamfered region 506A which helps to
channel or direct tab 506 outwardly around, and thereby minimize

interference with, the upper ledge 290A (Figure 51) of cutout 290.

As shown in Figures 53 and 54, secondary cover 16 may be positioned
.on top of primary cover 14 after terminal shield 504 is fully inserted into slots
500. As shown, region 16A of secondary cover 16 covers the dovetail
engagement between shield 504 and slots 500 (preventing removal of shield
504 without first removing cover 16), and is level with the top 504A of shield



1. Engagenent walls 502 of a term nal shield 504 may be vertically Inserted
27 February 2004 42 into slots 500 until internal |edges ¥ tébmari2004 500
abut stops 502A, resulting in a dovetail ed engagenent between shield 504
and slots 500 (Figure 53). Such a shiekgd 504 is conventionally used in
order to provide increased protection to an operator of circuit breaker 10
from electrically active termnals, and can be inplenented in connection

with line termn ragb(y | oad mnals, 50 (see Figure 3). For ease
of illustrati on,gdz)fil éﬁ%ne Pgﬁ?ﬁyr@f"er ‘Lﬁlse?%PWﬂeﬁ'-gh@ma%rshmqmmﬂm with
the |ine term nainaghd pukitioned di ' i el.d 5Q4 includes
an aperture 505Aofand &?sépertgggh %%E@%F‘aﬁggm@@%%%ggé aﬂaﬂemﬁOﬂ@
shown in Figures $hield §0 s shawn indfiguiei 56. dAS Skovn BOFigivel 568 $he Eb%ﬁct i on
tabs or protrusi Leh W utwardly during the
~insertion of ter%g?%?ﬁﬁgq?gg}g%{? ‘m{‘%’ugf"%ng%ﬁfﬁf%mwg\mwf@wmmmm
substantial | y neRngageiholess28/o(Rigure B49iH sé&onﬂﬁéfﬁdv@ﬂ16‘%&8&%%%,‘25@8%%%51) on

opposite sides .12, Protection tabs 506 substan touts
or nounting ar gggbéég'%ia"ﬂﬁ@ eence dit thesewith.: Whentaoves5e8 isgidstionedtagy nal

devi ces cars nauchgthkns ' - h lectrically active
terminal. For this pur pggg@%éa%@@g%r%dr}gs ég#l'fcqul‘vﬁ}'ih&itﬁp sorfaeg16Bhey
do not easily b&h&econsdasy eaveri16. t!hadditiel‘rpd:cﬂ.'bﬁeﬂ’@@ﬁhip@é]% co &F%%ﬁé eg:]' el d
504 (i ncluding tr@@én 1583)_1 .u %%dfed of .t hernopl astic material. Pr { i ons
tabs 506 of the ‘exenp ry g EGPNIATY CRVer 16 adroretsoviretrpugles 50@ in

term nal shi el dt0304Aiof ShisldB0a, APARHD BxieRY: ed engagenent with
cutouts 290. Ra qur, in order to fe}(_:ihlpiét at ea!tkggé&dégwepgqﬁwgﬁgﬁ? t erm nal
shiel d 504 frontSasy §esely proyiding additiersb prtestionzoan dpmémdeﬁci%uﬁfﬁéi%fd
regi on 506A whi ¢0, &Hd e ‘ ' t tab outwardly around, and
thereby minimze,_ int er{%@eﬂggﬁv%ht,lﬁq ﬁgéc{f@%@’rcqvgaag?@!?b;@\e'('gipréeﬁl) of

cutout 290. As Wibowt first remgwingsshisld aoverB8. SReaRsaT
positioned on flﬂ@l 14 after term nalngﬁ'?gl W?ggwl |y

inserted into sl ot g%gggg’%%éﬁ%eﬂﬁgﬁéﬂomm‘gléiébﬂtmpgsiﬁmwoﬂﬁomovers
the dovetail —eokpppriuees S08A ene 805B] RsPedifbnABftetnfia MO A qyet i nd

renmoval of shie .
: ﬂ:lﬂ’poses described below. Cover 508 also includes a elongated cutout
portion or break line 511 that can be used to break off a region 513 in order to
adapt a particular cover 508 for use with the load terminal end of circuit -

breaker 10. Inthe exemplary embodiment, terminal shield cover 508 is
molded of thermoplastic materiai.

Now referring also to Figure 57, a cross-sectional view is shown taken
along the lines 57-57 of Figure 56. Openings 510 and 512 of shield cover
508 are shown positioned over apertures 505A and 5058. respectively, of
terminal shield 504. A cavity 516 extends between apertures 505A and
505B. Cavity 516 is formed in a housing structure 518 that is molded into
shield 504. As shown in Figure 57, a wire 520 extends through openings 510
and 512 and through cavity 516, enabling a wire seal to be conveniently and

-effectively implemented. Such a wire seal is a tamper-evident device that will
upon proper inspection, indicate whether or n6t it was manipulated in order to
remove terminal shield cover 508 from its disposition shown in Figure 56.



' irst renoving cover 16), and is level with the top 504A of
ggﬁe}Mdt ggu}:ei)ruary 2004 4% 504. After secondary cover 16 #&Fefgugy00#oned,
a termnal shield cover 508 may be positioned such that it overlaps region
16A of cover 16 and top 504A of shiel 4904, as shown in Figure 56. A'sbb ;
shown in Figure 55B, the bottom .surface 5088 of cover 508 includes ri o e
retaining protrusions.514 which engage holes 25A (Figure 54) in seco.nt ﬁry
cover 16 and primary cover 14 and provide an |nterfer.ence fl‘t therfevv: .
When cover 508 is poSeferingaowdo Raurbs 58tand 5% shown reEiguRd8did hrygof | S

[ | 16. In
2dd tron cover PLeer10%PR pIN AT apterss e onan 1of danastam o freitmtioen 54)

3 . m
f dary cowébadd12 bydvaaoraictes 632Bitiat E1EshoRA%o burkiRg HBRA Sl ©
204.Sezgnsﬁcﬁ, eéiﬁ{inal ﬁcess is prevented to toﬁose ar ea@, %@r e{'):' ure

provi di ng addit Fircyft braaker I8, ichraroadanierds used to emable a&agﬂh@;ﬁttoglgi and
irst removing oprn RSk APRAEESERER DI ol b8 eheRodAFiase S9rrdanten cl o

I rS r * . ) . . . .
Cover 502 Lngl, ed nshulearmbacifhte 664 shaapht e/ dePsss| G ARy O
doscribed bel owehESARTert fsckplie 54l sloer SHganads olstompod stset on of
adapt a particular e angages banentBloltabe 856 R BloRde uith el cui ¢
adapt a particular cover 508 for use wt e Toad e o |
breaker 10. In ?%s@?é'ﬁiﬂéa?séﬁﬂtﬂmtmhan?&ﬁmtmgtr?gttﬁoml gureerg7 |

nmol ded of thern@@% Btd S50 4 BMI'Q%IEW referring )

[ [ -57 of Figure 56.
cross-secti onal W I S shown, along the lines 57-!
Openi ngs 510 and 512 of shield cover 508 are shown positioned over

rringamye alsbwe Figure 60, baskplzte 555 Ry i A cavity
apertures 505A and Ségferringawye Fig Hg'avi £y 51‘% 'ﬁg’ﬁgéﬁ med in a

516 extends bet . I 505A S505B. m .
housi ng struct ue;l?]@f@rpqeéé#oﬁg oﬁﬁfrﬂigg&r‘fpﬁpu@ﬁﬁﬁq Qe%@.edm@homr?cﬁnﬂ;tibgur e
57, a wire 520 amtseordpiddmengieroBE0 aFEEp&iAg oﬁeﬁoﬁﬂsﬁ@zﬂ%w(«&iﬂ%@% {ed
516, enabling i Lgssepl to be conveniently and” eftectively nt ed.
Such a wire sej?%% 63+ %ﬁﬁ@"gﬂlﬁr&tﬂﬂlfmbé S6Aare pidvided am’g‘? da?'?ﬂﬁo'
i nspecti on, i nBaAEHEELBGImeHt slRbcd Bﬁéﬁﬁmls%@ﬁt%ﬂy in'ling with boflom

560A of an arm 560. Stabilizing tabs 566 are easily and conveniently

stamped into backplate 554 using a simple lancing process that does not

require any forming, bending, or curving of material. Also provided on

backplate 554 is a curved protrusion 568 with a stop region 568A and a upper
spring attachment region 568B.

Referring now also to Figure 61, slider 556 includes a plate region 570
having elongated curved members 572. Each curved member 572 includes
an upper region 574 and a lower engagement region 576. Each engagement
region 876 includes a notch or cutout 578, for reasons discussed below.
Plate region 570 of slider 556 also includes a stop protrusion 579 and a lower
spring attachment region 580. Connected to plate region 570 is a handle

_portion 581 which includes a downwardly curved stop member 582. .

As shown in Figure 59 wherein backplate 554 and slider 556 are in an
assembled state, plate region 570 is substantially positioned between



' [ [ [ ition shown in Figure 56.
rmnal shield cover 508 fromits disposi _
;sngggrhgry 2004 44 Referring nom/to.rlggref 585§8dp§2it?gﬁzgmygyEOQGre 58
[ ircuit breaker 10 with a DIN rail adapter
Lgnﬁggfion to tthe bottom of base 12 by4@ay of hol es 552hthat ggr{gfpfgd to
nmounting holes 26 (Figure 2) In circuit breaker }0. Such an ?_ gal N
used to enable attachnent of circuit breaker 10 'to a conventio
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attachment. rogl anddaBel SidheChtichfrent faior. 550 ot signieo oBoskbalbs 50,
curved nember 577, ot e Mg e 8 MR SRR TR Big abumany ehten
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Feqi on 576, Eac MR SIdpeShtbandSiopiragion s88AIbe 2 ssAp iR 8 1o

i : r.eqi .7,0 sl.i der 556 al so inclu
e M R AR o ey s e
pl ate regi on 57 the ciosmsetitionalpdew ishowh 3 Figair€ B2 F@u‘t‘tg% sﬂo&%}ﬁ;&%a y

As shown. in Figure 59 whereln bac 54 and
SH \ég? gggpagnlgﬁé%gﬁgg% E‘e'}ﬁ)?'gﬁe%ﬁ?‘é?"'% whereiregiIN r5ir boild bewesupy i al | y

positioned betwesgaged under lower engagement regions 576 of slider 556 and under tabs
558 of backplate 554.

!ln use, adapter 550 is placed in an open disposition in order to enable
adapter 550 o be appropriately positioned on a DIN rail before the closed
disposition is assumed. The opén disposition is achieved by upwardly pulling
handle portion 581 against the spring tension provided by spring 584. This
causes slider 556 to slide upwards. Handle portion 581 is pulled until lower
engagement regions 5§76 of slider 556 have sﬁfﬂciently moved upwardly
towards channeling portions 560 of backplate 554 to enable the DIN rail to
make solid contact with surface 586, Thereatter, handle portion 581 is
re!egsed. causing lower engagement regions 576 of slider 556 to ride over

the DIN rail, leading to the closed disposition described above and shown in
Figure 59,

Referring now to Figure .63, shown is DIN rail adapter 550 in a locked
open disposition. This disposition is achieved by upwardly pulling handle
portion 581 until lower engagement regions 576 are approximately above



4 45 channeling arms 560 of backplate 554. As such,
(Z:Eaﬁﬁg{:]ﬁéya?(r)rg 560 will abu'? portions of curved npnbersZBFQbr!UErysQOOéerSggG
I's attenpted to be laterally tilted. Cooperating with channeling arms
are stabilizing tabs 558 which provide jgateral abutment to upper rlegl ons
574 of curved nenbers 572 (which are not positioned between channel!ng
arms 560) if slider 556 is attenpted to be laterally tilted. Stabilizing
tabs 558 thus prpyide enhanced stabili téBto t he connection b_et ween
backpl ate 554 anﬁo I eradesHe4é Q&Cgléﬂutﬁfés Hfhdlesn:mmf&‘gr:ge?gag?@gg?ﬁg
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' dly pulling handle portion . agal nst - ensi on
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' ' ' ' ' | i 556
porion, 581, 1o Rl Bteel st on STRIRN of S Se i sonnt
hackpl a1 o & int lb%ﬂmmve% tlcjapre\ivt?erjtapﬁeditbwams iratkplatobs4) theraboehiseflghlingu’ f ace
cae Py eat I rtion 581 .1s | eased, causing | owdr e gagenent
586. Ther eafter nohaad b Poass 568 wWhi enlgads tethe ¢lgsed t he cl osed
regi ons 576 of.sl|der P‘HE%%?. 4 ] rig e
di sposi ti on desdispositionlshu®naFigef@wn. in Figure 59. Referring now

[ [ [ ' di sposition.
Figure 63, shown is DIN rail adapter 550 in a | ocked open _ _
Th?s di sposition is g@%%&gﬁ@ Giguoes, 16.and A8, eachdbt sideplatéson0694 et i |

| ower  engagemenprefe@ed Bmbednétitor SREHPEIIRES ¥ irBRRLE & pointed or ralsed region

600 and a pointed or raised region 602 along its top surface 106A. In the
exemplary embodiment, pointed region or protrusion 600 is configured slightly
differently from pointed region or protrusion 602,

Referring now also to Figure 64, shown is a separated view of base 12
and primary cover 14 of circuit breaker 10, with sideplates 106 inserted into their
assembled positions within base 12. For the sake of clarity, the other internal
components of circuit breaker 10, including those components associated with
sideplates 106, are not shown. Each of sideplates 106 is shown matched with
one of internal phase walis 20, 21, and 22. In particular, each sideplate 106 is
vertically slid into slots or channels (not shown) in its corresponding phase wall
whereby a parallel disposition therewith is achieved. Primary cover 14 includes
internal phase walls 602, 603, and 604 that correspond to internal phase walls

_ 20, 21, and 22, respectively, of base 12. In particular, the bottom surfaces of
internal phase walls 602, 603, and 604 are designed and configured to generally
match up and mate together with the top surfaces of internals phase walls 20,
21, and 22, respectively, when primary cover 14 is positioned atop base 12



27 February 2004 46 bottom | edges 564 of cutouts 562. Handl e portion 581 is
then tilted away from backplate 554, thereby enabling no?chelugy08d | ower
engagenment regions 576 to be seated agai nst bottom | edges 564. Stop
protrusion 579 of slider 556 prevents Kpwer engagenent regions 576 from
falling through cutouts 562 during the Initiation of this .seating process.
The seating of notches 578 prevents slider 556 fromsliding dowwardly,

thus enabling h Lon 581 to be released. In this | ocked open

posi tion, adapt efang@ggth%éqh%b%@lycwﬂf?%?ﬁ- dREdgitignwheresidenjatos 40§ aP@Fbéiﬁ&ﬂ@:ﬂ on
a DIN rail w t howithinrbegei 12, G 56HSH N4k et | d_slider 556
In a cleared disposition relative ?gﬁes‘él;%f acete%ﬁ%%gaﬁ%ggg-i@ﬁ-ﬁ@dcﬁﬂh

DIN rail is achi 8feHesigngtirad ¢anfigured 6 maten upeariprRad A G

554, thereby di sgigrgl hes 578 from bottom | edges
| eads to the closed ﬁﬁgg’ég“?%@Sﬁ%&% -FVHWW*Q%CQU@Q'!Q etherincregsediheight &f

Fi gures 15 and 18p stfabeo108A depbhtgs ' rred e i nent of -
circuit breaker ﬁl‘g Jic! ydes_a. poi ntégd t%?_per%':&gé'ﬂ&r%‘3.5&8');‘1&‘66@05%8(31&156&39&(1
or raised region 502 ﬁ'Hﬁ m3ting; tegetber IsainporanbetauschsidesisREP] 6y ¥and the

enbodi nent, poi ribtethal e8BN&Hts REclus @g@ﬁ@&%@&?&é%ﬁ%éﬂ%ﬂ%mmm

differently from paointed region or pro

Fi gure 64, showlM¥s ke suffisientlpdield mvplate heifien bas Wye:\s ver 14 of
circuit breaker r{:;‘:’Qitio)‘i{'n%g,,-,%,i__,ﬂﬁgglatf: 106 i nsertede?%gp{) déairtg ei‘%?'é%ﬁf‘&?"
positions within base IZ. 198l ake of cl arity, the other internal
conponents of circuit breaker 10, including those conponents associ ated

I Ched U™ S a3 VS RSG5,
mat ched w o] erna ase wal | s , , an ; r,
each sidepl ate ?868 éig{e&f@{gf‘égﬁpf@lq@ tharesf pratudeabaveanepdst of iy Shown)
i n its corresposdifagesplUereamd b 7 rallel disposition therewith
is achieved. Pri cover 14 ien%q{&?g‘gm?ﬁ?a[e@n%"&%éﬂ% PoYomoIfages of and

;
5 | '
mat e toget her wFAMHAEi sybstantiiiy fat sontAdt sarER e RIRTOSEELhS 608,
respecﬁvely, and pointed regions 602A, 602B, and 602C make contact with
substantially flat contact surfaces 606A, 606B, and 606C, respectively.
Pointed l_'egions 600 and 602 provide sufficient additional height to top
surfaces 106A of sideplates 106 whereby they ensure that top surfaces 106A
will substantially be the first areas within base 12 to be contacted by internal
phase walls of primary cover 14 during the assembly process, thus ensuring
proper engagement of sideplates 106. This is very beneficial because
variability in parts and slight aberrations in the molding process can cause the
internal phase wallls of cover 14 to not mate perfectly with the ihtern'al phase
walls of base 12 and top surfaces 106A of sideplates 108, potentially causing
sideplates 106 to not be sufficiently engaged and held in place (if pointed
- regions 600 and 602 did not exist). When pointed regions 600 and 602
-contact t.heir respective contact surfaces, they accommodate further lowering
of primary cover 14 onto base 12 (as cover 14 is screwed in place) by digging
or piercing into the contact surfaces, In the exemplary embodilﬁent.



21, and 22, respectively, when primary cover 14 is positioned atop base 12
27 February 2004 47 during the assenbly process. |n addit2bfRebrper2®0s
sideplates 106 are positioned wthin base 12, the bottom surfaces of
i nternal phase walls 602, 603, and 604 g@re designed and configured to
mat ch up and -nate together with the top surfaces 106A of sideplates 106,
w t hout accounting for the increased height of top surfaces 106A
attributable to %Eel e%ﬁgce of pointed regions 600 and 602 thereon. This
mating toget her PSSP 5{?& riinchisting peintadaegions 690 206,602 dre imade iohbknal
conmponent s assoch P t i tut “f.l Qating” mechani smthat

fd BAMAORRt 4 s %@natdﬁ?}%rﬁ'ngggt q§sq

must be sufficiently hel'd in plac I°n order to ensure pr oper
positioning and functAltheaghtlye phferredichtiidahent dFQRe Prascht | eé@@? EQ?} £
respective phase &@$é§ 9} base .12, pointed regi ons 600 an P 2regh
protrude above {9 dWihq Gprtaia dagser of pawAUIaRl, ¥erousotiangesdd forn apke
contact with theddtail iagpbs j walls 602, 6Q3, and 604
when prinmary cover 14 ims gﬁééﬁ:ﬁgtr@g de'gtg gﬁbgggﬁ%%%ﬁft%ﬁSﬂW?%m%‘P,'n\fﬁﬂt'ﬁﬂed
regi ons 600A, eo¥fHherginaftencaimatke contact with substantially flat contact
surfaces 605A, 605B, and 605C, respectively, and pointed regions 602A,
602B, and 602C make contact with substantially flat contact surfaces 606A,
606B, and 606C, respectively. Pointed regions 600 and 602 provide
sufficient additional height to top surfaces 106A of sideplates 106 :
wher eby they ensure that top surfaces 106A will substantially be the first
areas within base 12 to be contacted by internal phase walls of primary
cover 14 during the assenbly process, thus ensuring proper ehgagenent of
sidepl ates 106. This is very beneficial because variability in parts and
slight aberrations in the nolding process can cause the internal phase
wal |l s of cover 14 to not mate perfectly with the internal phase walls of
base 12 and top surfaces 106A of sideplates 106, potentially causing
sideplates 106 to not be sufficiently engaged and held in place (if pointed
regi ons 600 and 602 did not .exist). Wen pointed regions 600 and 602
contact their ‘respective contact surfaces, they accommodate further

| owering of primary cover 14 onto base 12 (as cover 14 is screwed in

pl ace) by digging



or piercing into the contact surfaces. In the exenplary enbodi nent, 27
February 2004 48 sideplates 106 (including pointed regi ong/ 6eoruard0882) are
made of steel, and primary cover 14 is made of thernpset plastic. -A-though
the preferred enbodi nent of the present invention has been described with
a certain degree of particularity, 'various changes to formand detail may
be nmade without departing fromthe spirijg and scope of the invention as
herei nafter clainmed. 27 February 2004 49 CLAIMS: 1. Acircuit interrupter
whi ch conpricg@smg: housi ng within which are di sposed an operating nechani sm
i nterconnected wth separable main contacts, said housing including a

br eak-away regi on, andghayéhpoi i t a_ ppsition.. adjiacent to

sai d break- vvag region for ih@%fﬁi%ﬂnwggﬁab%%'?gefo? ﬁ@esmﬁeg’rlrt%‘eh'ﬁc nd™

physi cal brgb?R 5 & preyRtingaingchanisik indstagnnestgidonittt separatde dhairoemitavgs, said A
circuit int@basifd eficl rdj | @i, 1 ein the. ing includes a
cover positi ne'? on '?g@gf bléwglggvg?wépﬁht ?ﬂ%d,wg'rg{éiggna a\ﬁggf'&iéfogngtf gr%séhon

adj acent t o2FREENY t]t @Kfp deeakAwayaregionofas rinsaniprs of @ foakfor tBe phrmanaiiidnd

i nterrupter pAghel ﬁiééﬂinb%ff%fééi%?eak%ﬁggioh?@ﬁé&@ﬁa@ﬁ%@.m region is fornmed

in the cover. 4. Acircuit interrupte cording 3, wherein the
base includes a stepped-in portion positioned bel ow the break-away region

and defining a regcessaAircui el f i ' 0 . oo A clrcuit
i nterrupter according to clai m@?ervﬁg?ﬁg!hﬁq{)%‘éi‘?r@()j\?te’vpg&ﬁﬁh%%oé'sgﬁ NGIAES ur e
adj acent t 0@ CA¥ETROSIRRARYY top< iadiase with tha:bregkriawvay negion fopned adiacantth thg t 0

claimb5, whitgiddeloNsaig YRS anAGhiddRse 2 curved wal | portion adjacent to and
defining the aperture. 7. Acircuit interrupter according to claim1, which

further conprises wthin the housing a trip nechanismincluding a

rotatable trip bar asgegilui AARLRH 4R n [ ' tripping
operation causi ng t he operating rbrechan?rsdgﬁ ??&g‘r‘]% WR&%H e Break a%%y
region Is formed in the cover:

4, A circuit iriterrupter according to claim 3, wherein the base includes a
stepped-in portion positioned below the break-away region and defining a recess or
opening for insertion of the tool.

5. A circuit interrupter according to claim 3, wherein the cover includes an
aperture adjacent to the break-away region. '

6. A circuit interrupter according to claim 5, wherein the cover includes a
curved wall portion adjacent to and defining the aperture.

7. A circuit -interrupter according to claim 1, which further comprises
within the housing a trip mechanism including a rotatable trip bar assembly adapted fo
generate on rotation a tripping operation causing the operating mechanism to open
the contacts, said trip bar assembly having a trip interface member positioned

substantially adjacent to the break-away region and which on rotation causes rotation
of said trip bar assembly.



the contacts, said trip bar assenbly having a trip interface nenber
positioned substantially adjacent to the break-away regi 8f Fahthanh2@®4 on
rotation causes rotation of said trip bar assenbly. 27 February 2004 50-8.
A circuit interrupter according to claim7, wherein the break-away region
is formed in a side of the housing which parallels the flow of current
through the interrupter. 9. Acircuit isterrupter according to any of
claims 1 to 8, wherein the break-away region is rectangular in shape.

8. A circuit interrupter according to claim 7, wherein the break-away

region is formed in a side of the housing which parallels the flow of current through
the interrupter.

9. A circuit interrupter according to any of claims 1 to 8, wherein the |
break-away region is rectangular in shape.





