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MD, RU, TJ, TV, E[ha)maant invention. relates to circuit interrupters generally and, more
- specifically, to those kinds of circuit interrupters having a cradle that rotates in -
the event of a tripping operation.

- 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.S. 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 moorporated
: herein by reference.
Circuit interrupters typlcally Include an operating mechanism struciure,
- sometimes termed a “cradie”, that is disposed in the interrupter housing and
- which rotates from a first position to a second position in the event of a tripping
operation. A pivot pin is rotatably disbosed In the housing and through the
cradle in order to provide for such cradle rotation.
' In the prior art, it is known to weld the cradle pivot pin to the cradle. itis

’ also-knowntospin(iike a screw) or stake (forcibly press) the pivot pin to the
- cradle. Unfortunately, these prior art methods do not enable the pivet pin to be
heat treated for strength. This Is because such a treatment, applled before the
pivot pin is connected to the cradle, would make the pin too susceptlb!e fo
damage during a welding, spinning, or staking process, each of which requires
- alarge amount of force and/or stress to be applied to the pin. In addition, the
‘ prior'art methods do not enable the cradie to rotate if the pivot pin somehow
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HAVI NG ARP MROVEIS bigdyaine PPNOCCNNEST| bR BiseRGRIMD TPMTHES | [eENTIIONa FI ELD
OF THE | N\VEENZhieN ihBsioRr esent invention -relates to circuit interrupters

generally and, nore specifically, to those kinds of circuit Interrupters
having a cradle that rotates in the event of a tripping operation.

DESCRI PTI Evia Y BRPRYERENTMMN ded case circuit breakers and Interrupters
are well known_In the art as  exenplified by U S. Patent No. 4,503,408

i ssued March 5The ggesent ginkerdienapewvidegt a eirrgitUngrruptare that Smeets, Z60ofi theued
June 8, 199ReliGeddiby pgoyski, et al., each of which is assigned to the
assi gnee of the present application and incorporated :

In accordance with an aspect of the invention, there is provided a circuit
interrupter which comprises an operating mechanism interconnected with separablé
main contacts within a housing, said operating mechanism including a cradle for rotating
from a first pos'ition to a second potion in the event of a tripping operation, said cradle
having an aperture with a smaller cutout portion adjacent to and opening into a larger
cutout portion, along with a pivot pin, also disposed within the housing, which has a
cross-sectional diameter sized to enable said pin to be inserted through said larger
cutout portion and slid into seated engagement with said smaller cutout portion.

This and other objects and advantages of the present invention will
become apparent from a reading of the following description of the preferred
embodiment taken in connection with the attached drawings.




herein by reference. Circuit Interrupters typically Include an operating
mechani sm structure, sonetinmes terned a "cradle", that is q%%ﬁﬁéﬁg é@ t he
interrupter housing and which rotates froma first positionto a 8 nd
position in the event of a tripping operation. A pivot pin is rotatably

di sposed in the housing and through the <cradle in order to provide for
such cradle rotation. In the prior art, it is known to weld the cradle
pivot pin to the cradle. It Is -also-fggpown-to spin (like a screw or stake
(forcibly press) the pivot pin to the cradle. Unfortunately, these prior
art nmethods do not enable the pivot. pin to be heat treated for strength.
This |'s bemgpeeSorRIPRON GRTPRTIRAGMMIGEEd before the pivot pinis
connected to the cradle, would nmake the pin too susceptible to damage
during a wel ding, spinning, or staking process, each of which requires a

| ar ge anount iqfi@r ¢ n r t e appl i8¢ pi ool i tion, -
the prior ar?ﬁ%ﬁ?hdﬁsﬁdgbgo?ﬁgﬁgﬁﬁg ?ﬁg é?ag|éﬁ98E€0F§§% Fﬁnﬁhgxggggt pi n
sonehow 1&NRadvEY thepesenynyridioand cannot rotate. Furthernore, the prior art
met hods do notFigur}@blze i N8n  BipiSded I Vie@nEf Gh@dbSsd CalRf &RABYEEH &R | Yireuit

di sassenmhl ed after_connection. It wuld be advantageous if a way existed to
ef f ect | valigrupiehatkigeesi-vot pin to a cradle that would still enable the
pivot pin to be heat treated. It would also be advantageous if such a way
enabled the cradle to rotate even if the pivot pin did not, and enabl ed
the pivot pin to be disassenbled fromthe cradle in a convenient fashion.
SUWWARY OF THE | NVENTI ON The present invention provides a circuit
interrupter that neets all of the above-identified needs. In accordance

wi th an aspect of the invention, there is provided a circuit interrupter
whi ch conprises an operating nechani sminterconnected with separable nmin
contacts within a housing, said operating nmechanismincluding a cradle for
rotating froma first position to a second potion in the event of a
tripping operation, said cradle having an aperture with a smaller cutout
portion adjacent to and opening into a larger cutout portion, along with a
pivot pin, also disposed within the housing, which has a cross-sectional

di anmeter sized to enable said pin to be inserted through said | arger

cutout portion and slid into seated engagenent with said snmaller cutout
portion.




Thi s and ot her objects and advant agés of the present invention will becone

apparent froma reading of the foll ow ng description of the,lgrl\gﬂ h&gao
enbodi nent tg&ﬁ;&dﬁgfconnect ion with the attached draw ngs. 04 2a
BRI EF DESCRI THE DRAW NGS Figure 1 is an orthogonaPCHIB/0dF19 g

nol ded case circuit breaker enbodying3the present invention. Figure 2 is
an expl oded view of the base and cover of the circuit interrupter of
Figure 1. 15 March 2004 WD_01/16987 PCT/ 1n00/ 01219 3 Figure 3 is side

el evational view of ah'9Uft &riasidpsievasianak vieweok pr duternalipartior eptiies awcuit

Figure 1.. Fi gureimfemspt8ofOt| nal view of the internal portions of the
circuit interrupt err@%f Fi ggg(%gﬁ) w t hout the base and cover. Figure 5 is an

I(grt hogogal v: e\c/iv of anFilntﬁeﬂnltalarporthogmaﬁv:éxhleznfcthéclbltgrnallﬁﬁrﬂéﬁ Bf fﬁl’.e Q{,mgﬁ I
igure 1 includi atin m Figure 6 is a side elevalioha
partially brokenmgemr/é"iﬁ\eﬁo@%%wetﬁﬂqeﬁgiﬁ? f)ﬁaea CR%eN sm of the CI rcw t
Interrupter of FigureFigum '5h,st ae d}gﬂ,rggﬁglsv 0A of B WE@PS{I@H & \p,rrgwt f
a 0

di sposi ti on. Flgue7|sa eeevatlona parti
t he operating ﬁfﬂ%rrﬁf\ﬂ@lllfet“lhléd@dmgatbesaparaﬂngh'eedﬂmmwne in the ON

di it F rt al br oken awa ew of
he: operati ng '%Eéﬁaﬁ'fgﬁfeaﬁ% g BB Pl tandumirion of e e
di sposition. Figeckarismof thesiidait Mtavmtepﬂa*!gur@airWit@fﬁeycolﬂféblfse%ﬁ%yhéﬂc‘wv of

the operating ne urin aresettlng operation. Figure
orthogonal view ﬁ?ﬁ‘?ki}'ﬁtﬁi SB N.assenbly of the trip mechanismof the

the trip bar astentl “‘%‘?""%ﬁ’a‘ﬁ%"%@ﬁgﬁﬁ‘ﬁ‘a‘%%"i%*&%?@*eﬁﬁ%ﬁ’ V08 BE i eneritig cu
of the trip bar rgggl@ﬂwp vdth the gantacts arghtheHhadidhgint the QN dispesitiber ei n.
Figure 8 is a side elevational, partially broken away view of the operating
- mechanism with the contacts and the handle in the TRIPPED disposition.
Figure 9 is a side elevational, partially broken away view of the operaﬂng

mechanism during a resetting operation.

~ Figure 10A is an orthogonal view of the trip bar assembly of the trip
mechanism of the circuit interrupter of Figure 1.
Figure 10B is another orthogonal view of the trip bar assembly of Figure
10A. |

Figure 10C is another orthogonal view of the trip bar assembly of Figure
10A showing the groove therein.

Figure 10D is an orthogonal view of the torsion spring of the trip bar
assembly shown in Figure 10A.

Figure TOE TS an orthogonal view the trip bar assembly of Figure 10A with
the spring of Figure 10D attached.

Figure 10F is another orthogonal view of the trip bar assembly and spring
of Figure 10E.

Figure 11 is an orthogonal view of a latch used In connection with the trip
mechamsm of the circuit interrupter of Figure 1.

Figure 12 is an orthogonal view of the sideplate assembly, cradle, latch,
and trip bar assembly of an internal portion of the circuit interrupter of Figure 1.



Figure 10D I's an orthogonal view of the torsion spring of the trip bar
assenbly shown in Figure | QA Figure is an orthogonal vi ewﬁ&gﬂtr% Afar
assenbly of Figure 1 OA with the spring of Figure 10D attac .rCIit' 5% e 10F
i s anot her or‘t"ﬂ&{:{bﬁ%"l view of the trip bar assenbly and spriauysoofi2i5i gur e
10E. Figure 11 is an orthogonal view of4 a |atch used in connection with the
trip mechanismof the circuit interrupter of Figure 1. Figure 12 is an

ort hogonal view of the sideplate assenbly, cradle, latch, and trip bar
assenbly of an intern&igyertd ém aof expledsd R fof Ithé Qnteridl S5orbn FdfHHEC; it
March 2004 WO Ollir;lt 987, P /IBOC%_OlZl? 4 Figure 13 is an expl odeé Vel of
the internal - por tTSHUBET SHRWRM Elglre 12nt errupter shown in Figure 12. Figure

14 is an orthogonal, krd l‘ﬂlﬁf'db ' a nt between

the latch and the tri ﬁa‘? Qghs%slaélﬁgl y Opﬁpﬁéﬂ?&élllf@fl??%n%%g?%&@ﬂgwgww@ 1.

Figure 15 is an &etwesjdhgllaichandithe trip Yar elseemblyaf the dmunﬁntéﬁ@pteﬁéﬁzigﬂr% fn

I nternal portion of t ' 1t Laterrupter, including the push to-tfrip :

actuator of the trip?@g%iﬁﬁséﬂorﬁ?%ﬂ?f’@'féﬂah% '5’!%96? ¥ yisneef the base aind ae

push-to-trip act irntemal pdrtion of the di‘ﬁcﬁlﬂirﬂe&@ptel':in%ﬂﬁg]tﬁgphﬁh-‘i’d‘-ﬂ'@h{c{;ué}rg}g gnal
. Figur

vi ew of the push-to-trh%&act uat or shown in Figur
ort hogonal view P REN#RIEMon of the push-to-trip actuator shown in Figure

15. Figure 18A Is an piyhe i tic trip assenbly of the
trip mechanism of t hergci r gﬁ»fl?é F#@WP@E’{' éﬁ%@&?@%PEST&@H}F’gﬁﬁea@s§%p§m n
anot her orthogon&iguse & of the automatic trip assenbly shown in Figure

18A. Figure 18Cis an h nal view of the automatic trip assenbly shown
in Figure 18A showi ngF@HFee fﬁ)ﬁ %ﬂo\ﬁb%'sq cgRNalyiew ebthspushdodimectuator shvwor e
19A'i's an orthogamBiurd €5y of the magnetic yoke of the automatic trip

assenbly shown in Fi glg_re 18A, _ .
igure 17 is an orthogonal view of the button of the push-to-trip actuator
shown in Figure 18.
Figure 18A is an orthogonal view of the automatic trip assembly of the trip
mechanism of the circuit interrupter of Figure 1.
Figure 18B is another orthogonal view of the automaiic trip assembly
shown in Figure 18A,
Figure 18C is an orthogonal view of the automatic trip assembiy shown
In Figure 18A showing the initial positioning step of its armature.

Figure 19A is an orthogonal view of the magnetic yoke of the automatic

trip assembly shown in Figure 18A. -

Figure 19B is another orthogonal view of the magnetic yoke of the
automatic trip assembly shown in Figure 18A.

Figure 20 is an orthogonal view of the bimetal of the automatic trip
assembly shown in Figure 18A. '

Figure 21 is an orthogonal view of the armature of the automatic trip
assembly shown in Figure 18A. '

Figure 22A is an orthogonal view of the load terminal of the automatic trip
assembly shown in Figure 18A. |

Figure 22B is another orthogonal view of the load terminal of the
automatic trip assembly shown in Figure 18A.



Figure 19B is anot her orthogonal view of the magnetic yoke of the
automatic trip assenbly shown In Figure 18A. Figure 20 is aﬂ5%thog8@gl
view of the binmetal of the automatic trip assenbly shown i Eﬁﬁ'ﬂ A

Fi gure 21 is V¥hO¥I¥¥ogonal view of the armature of the aut @oRuB®OIZLY P
assenbly shown in Figure 18A. Figure 22A is an orthogonal view of the |oad
termnal of the automatic trip assenbly shown in Figure 18A. Figure 22B is
anot her orthogonal view of the load termnal of the automatic trip

assenbly shown in Fi gbigerel3is %gﬂ@dgdha@@@ﬁia!iy\ﬁr&éh?a@%@&igwfF%%e%jezcgf? 2
Figure 23.is an 8rthoﬁ{)nal p:ﬂ:tl al |y broken away view of the base o Pﬁe
circuit interruptSfUitiptasuptarof Fiause i showinmthgrasaovas inwhih the lobetdrawshl of

term nal of theth@bﬁtﬂﬁﬁkti&tﬁﬁé&eﬁﬁﬁﬂg}h%& inserted. Figure 24 is an

orthogonal ,partially broken away view simlar to Figure 23 show ng the
base with the |oad t efiguies?4 ismparthegondlj partisllyXfioken awsi dew Slresrtd PRale ¥4 €W

of the base of t | [t lntercupter,, of. Figure 1 show ng the tapere :
si des t hereof . F%‘S(ﬁ@gé%ébgégwﬁ%Frl'%{?&gr’iﬁrl"?'“ﬁla{g?‘?%qy brokeg away view of .
the cover of the ci rBigute 2% t i . . t nent wai l

that contacts th |;inser ed load term nal of Figure
anot her ort hogor¥I ™ Ques showing thetaperechaidastihareof wall shown in Figure 26.

Figure 28A is an orthgggaals ki t Dek gglrent of the |oad

terminal that may be | %en%iﬁtaggﬁrﬁﬁgﬁﬁ%, Q@?‘%@Wg‘*q PYVRY ¥lewRHing coveraitha ri p
mechani sm of t heCirnit !niel'suptalttefrl-‘rigmedrshoﬁmma@ﬁﬁnehﬁwém@abf‘@dnt&éé ﬂfbﬂiﬂg%e&y I ew
of the al ternatim& %mﬁ%'mg t of2 the load termnal shown in Figure .
Figure 28C is ano %er _ REEEE 24 ew of the alternative enbodi ment of the
| oad terninal show nFigire 2ndcagber 8fhd QAW b iﬁ'ﬁr{\ 23S
an orthogonal view of the self-retaini ng&?o | ar S’Zgﬁde Pér}lvérc%ﬂryngg?' %\W‘i’%h
the line and | odFWERiMGUE 2% the circuit interrupter of Figure 1.

Figure 28A is an orthogonal view of another embodiment of the load
terminal that may be implemented in the automatic trip assembly of the trip
mech_anism of the circuit interrupter.

Figure 28B is another orthogonal view of the alternative embodiment of
the load terminat shown in Figure 28A.

Figure 28C is another orthogonal view of the alternative embodiment of
the load terminal showing the underside of the connector portion.

Figure 29 is an orthogonal view of the self-retaining collar used in
connection with the line and load terminals of the circuit interrupter of Figure 1.

Figure 30A is a side elevational view of the cradle of the operating
mechanism of the circuit interrupter. '

Figure 30B is an orthogonal view of the cradle pivot pin of the operating
mechanism of the circuit interrupter shown in Figure 1.

Figure 31 is an orthogonal view of the handle assembly of the operating
mechanism of the circuit interrupter shown in Figure 1.

Figure 32 is an orthogonal view of the cam housing of the crossbar
assembly of the operating mechanism,



Figure 30A Is a side elevational view of the cradle of the operating
mechani sm of the circuit-interrupter. Figure 30B Is an ort hq]ﬁcmal ébﬁv of
the cradle pivot pin of the operating nechanismof the circli arch upt er
shown in Fi gweoniedsi gure 31 i s an orthogonal view of the hegrdi@oaasenbly
of the operating nechanismof the cirguit interrupter shown in Figure 1:
Figure 32 is an orthogonal view of the cam housing of the crossbar
assenbly of the operating mechanism 15 March 2004 WO 01/16987

PCTf I BOO' 01219 6 Fi QUFiquiB3a § & il ' i . n.awa
ju skiedferitionat panaly bRiKeh ﬁ%ﬁv@k%‘fgﬂ é”atﬁH%?h o

view of an internal, portion of the circuit interrupter show n
assenbly, si depl BPRIONa@k &gy Gjrouih nigtesmuptarhahowisg etfiel handiehasseatsly abRIGpRiteP

nb . Fi - L view aof the.hand]le of the operatin
Teehan sm of -t e tyerngly Ehd bl RIRsoE ) asRRiIERSID Beghees.oan 1< A
si de el evational vi ewFigiire 13&Ah&ndine ofthodoralngew4et thd kR %4%58%3&%@3[]
er !

ort hogonal view of ﬁhe ha dée of Fi ?ure 34A. Fiqure 34D 1s an un

view of the handf'€° ?n'?'i“gqr}rt e sliut ipfeguptershowa inrigreogonal vi ew of the
handl e slider of the gjggfeatqm ' f\ i | [ 1 rrupter shown
in Figure 1. Figure 36_§i S an _gxap o%%%vaggb ivééﬁéf@r%ﬁw%ﬁgeﬁwee%& t he
cover, handle, and HEadiecs34C jsdanotioér arthegonakview of theehandle of FRfrdBGAr e 1.

Figure 37 is an orth I rtial broken a view simlar to Figure 36
showi ng the engagerreﬁﬁ&(?)% %@‘aﬁéw@fmﬁﬁ Vigys o pgndle pfiBiguesnddAne cover .
Figure 38 is another Figtieod®nskn\Geiivgahat iew GMHEehSHdlE| BhA Show;

t he grooves for %Egh handl$ slider. Figgure 39 is an %{(dé{gg%gfoprgfﬁ%mﬁiw

of the base and FUB0f the elFcuit ipteraigter shawarin Fjguse 1of Figure 1. Figure
40 | - ti ' : base, taken al on
2.5 et oy s g SIS W R

the line 40-40 of Figure 1. Figur I's an- or
at t achi ng devi ceaniskandie skdarof éha tiecuitdoteenuptar of Figubade. Figure 42 Is an

expl oded view of the ggaygia730d, YRR QGeT p%]:'tiatlly %ro(i('eg'lcald-.lfa}y view similar to Figure 36
showing the engagement of the handle with the handie slider and the cover.
_ Figqre 38 is another oﬁhogonal view of the handle of Figure 34A showing
the grooves for the handie slider.
. Figure 39 is an exploded, profile view of the base and the cover of the
circuit interrupter of Figure 1. '
Figure 40 is a cross-sectional view of the cover secured to the base,
taken along the line 40-40 of Figure 1.
Figure 41 is an orthogonal view of the attaching device used to secure the
cover to the base. '

Figure 42 is an explod'ed view of the cover and the base of the circuit

interrupter of Figure 1 and the support members thereof.

Figure 43 is an overhead view of the base showing the slots and grooves
therein_ associated with the support members shown in Figure 42.

Figure 44A is an orthogonal view of one of the support members shown
in Figure 42,

Figure 44B is an overhead view of the support member shown in Figure
44A,



interrupter of Figure 1 and the support nenbers thereof. Fi gure 43 is an
overhead view of the base showi ng the slots and grooves e] q% ﬁg @Lﬁl at ed
with the support nenbers shown in Figure 42. Figure 44A is aﬁ Tl @

vi ew of one o&¥OPHBI&uUpport nmenbers shown in Figure 42. Fi ggtgesdABRidS an
over head view of the support nenber shgwn in Figure 44A. 15 March 2004 WO
01/16987 1D111r/rnAnlA 1, 11(1 Figure 45A is an orthogonal view of the other
support nenber shown in Figure 42. Figure 45B is anot her orthogonal Vi ew

of the Support nenberFigh@asa ad view
of the support ranber Ighown |E%fgﬁ%ﬁﬁﬁeﬁquﬁgth%g%@ﬁgﬂfﬁ? Eﬂ‘ﬁf‘ i ew

of the base and portions of the circuit interrupter of F| gure 1

or t hoganal vt ow of °?L@9‘é§*¥‘f B BB SRR e B S et oo s showaimi ng

collar of the |iRigute4dnal of the circuit interrupter of Figure 1. Figure
47B i s anot her orthoganal . ew of the deflector shown in Figure A47A. .
Figure 48 Is an orthgglg‘l‘nr&l"‘ﬁf# Bianevarhead Mewrefine peppdromember shewn in Elgute
Interrupter of Figare 1 without the arc extinguisher assenbly. Figure 49 is
anot her orthogonal view simlar to Figure 48 but also showing the

positioning of the ddflgwet4sis ar opthagds@l visweof the bhosland mt@M«laPEoFti&ﬁs Rfife and
cover of the cirg ﬁlnt e positi on| ng

of the deflector. Fi gul?ﬂ{lgtrfg HEF @?F%?E’ Pﬁeﬁur e‘hgﬁog&wgwag?mégm
may be inplenented WigdredTa |§Iah(‘d#tﬁogbﬁél‘iﬁ‘éw‘8ftﬂé d‘éﬁezﬁ ih oﬁﬂﬂe&t{%ﬁm@‘gl

| nsul at or assoc at eﬂ therewith. Fig 52 is an ort ogona Vi ew 0
| nsul at or shown § éﬁﬁag‘"ﬂm"qfloém%’lf%femif@hoﬂhelwgmhmemmw oﬁFigbm i ug

bl d | t at
L TS A o e ™

Figure 48 is an orthogonal view of the intemal portions of the circuit
Intérrupter of Figure 1 without the arc extinguisher assembly.

' Flgl_:re 49 is another orthogonat view similar to Figure 48 but also showing
the positioning of the deflector. i

Flgure 50 is an exploded view of the base and cover of the cwcult
interrupter of Figure 1 again showing the positioning of the deflector.

Figure 51 is an orthogonal view of a lug assembly that may be
implemented with the circuit interrupter of Figure 1 and the lug insulator
assoclated therewith.

Figure 52 is an orthogonal view of the lug insulator shown In Figure 51.

Figure 53 is an orthogonal view of the lug assembly and lug insulator of

Figure 51 in an assembled state.

Figure 54 is an orthogonal view of the circuit interrupter of Figure 1 with
the lug assembly and lug Insulator attached.

DESCRIPTION OF THE PREFERRED EMBODIMENT



the lug assenbly and 1ug Insulator attached. DESCRI PTI ON OF THE PREFERRED
EMBODI MENT 15 March 2004 WO 01/16987 PCTI |1 B00101219 8 Refe”i\iﬁﬂar@gé\bdzf t he
drawi ngs and Figures 1 and 2 in particular, shown is a m)la C rcuit
breaker 10. ®¥@ewikess7br eaker 10 includes a base 12 nechani pet/ioonizie

I nterconnected with a cover 14 to formga circuit breaker housing-. 15. Hol es
or openings 16 (Figure 2) are provided in cover 14 for accepting screws or
ot her attaching devices 128 that enter correspondi ng holes or openings 18

in base 12 for fastenRa@rwmwl@tH@d@mslﬁld Figles QQnd%ﬁQrticﬁ%‘?%htoWnough
cover 14, . are provi deg:gepaﬁqs' ntern access to circuit brea

described in gref®Mo e fcH ! r%kefﬂ@ Qﬁrlcéktpéﬁ%%é@mmbaﬂ1znd
14 ed
cover are Smh‘lecﬁﬁ’ﬁﬂéi%ﬁte@éoﬁr@cte?@gﬂﬁ B&ohbf ‘P ﬁ)eﬁ)rmaas %‘f@ @éﬂsml ch

greater detail below Cover I nc es a hand e open
protrudes a handbeHples(ariapenings)1& (rigure 2) asepravided it eovemntd @Fébcé’ﬁtm er to

manual [y open a the,cont act s, of |t breaker 10 and to réset
circuit breaker Q%S&’mﬁ’ig"ﬂ%r aitgc 'Hgé’[ ﬂég tg‘i RNer gasregpanding hales:rs o
provi de an i ndi can)erml"ngef.)‘i8irtI!il@seﬁ’!:Elfdi*$aé?cénii3|§;rc%Wart1419{(!3@&5‘5."9r 20 Erz?)b%hjﬁ?. 14

position of hand*e 24 corresponds wth a’legend (not shown) "on ¢o
near handl e openic8§ thrughicenec1bare provided foninternahacdess te circuit brelakaam:r 10

o O (contact s gl gestioea PEABIAE BolfPHine Mol ERReLRARLAT,S P

due to, for exanple, an overcurren con

rectangul ar open¢owgr13 a(rﬂsmallmpéhzngsmdoghemwmpéﬁsr uﬁ@%sé'lﬁémn%%étbP”
25A of abuttonéI \rll\%totrl ct uat or the details of which are
descri bed bel ow. %%gﬁeﬁ oyer 14 ’BB‘H& i’ﬁ‘%@t niKeA? fough whichawetrades hat
shi el ds and protgékgdie %q%dréﬁmrﬂ.ﬂ'is (,Minzd:m)emlgﬁimr% | nv'@ﬁr eaker

10 is depicted asasmle?ase circuit resen tion is
not linmted to sPRRY APEase thperntactsof cirevithbreaker ‘Hbandto resguciecult, braaker

bor 1Py Dhels R 8 Bt gt 24 il BSHRk or

termnal 28 and thelstates péeinduitbreaker Thwherebsy tisdpusition of lesitle 2a'crresponds

xt i ngut sher as oo e R GBL LT dh faves 14385 b8 die GeRbing 255mnish clearly
indicates whether circuit breaker 10 is ON (contacts closed), OFF (contacts
open), or TRIPPED (contacts open due to, for example, an overcurrent
condition). Cover 14 also includes a rectangular opening 23 (Figure 2)
through which protrudes a top portion 25A of a button for a push-to-trip
actuator, the details of which are described below. Also shown is a load
conductor opening 26 in base 12 that shields and protects a load terminal
(not shown). Ailthough circuit breaker 10 is depicted as a single-phase circuit
breaker, the present invention is not iimited to single-phase operation.

Referring now to Figure 3, a longitudinal section of a side elevation,
partlally broken away and partially in phantom, of circuit breaker 10 is shown
having a load terrnmal 28 and a line terminal 29. There is shown a plasma
arc acceleration chamber 30 comprising a slot motor assembly 32 and an arc
extinguisher assembly 34. Also shown Is a contact assembly 38, an
operating mechanism 38, and a trip mechanism 40, .

Referring again to Figure 3, and now also to Figure 4 which shows a
side elevational view of the internal workings of circuit breaker 10 without



‘operating mechanism 38, and a trip mechani sm 40.' Referring again to Figure

3, and now also to Figure 4 which shows a side el evational ,ui e
i nternal workings of circuit breaker 10 wi thout 15 March ZO(ﬁ @%C@%?qjg%?

CT11B44141214v@obwssr 12 and cover 14, slot notor assenbly 3&riSeoRipQyn as
I ncluding a separate upper slot notor gassenbly 32A and a separate |ower
slot notor assenbly 32B. Upper slot notor assenbly 32A includes an upper
slot notor assenbly housing 41 within which are stacked si de-by-side

U-shaped upper bhse 1Buindrcoves ¢ahdiyt rﬁbt@ﬁr%séﬁbly%zms'sﬁbiwi’as :ﬁc‘é}ﬁ&m@' ot notor
assenbly 32B incl udez‘?a | ower sl ot notor assefbly housing § n whi ch

are stacked - si d8%BIALS HRPE GIRlMatop assnlly 33§\smﬂaayemrat@9m43|oPhﬂﬁ@S 42

and 44 are both f G ui sher assenbly

34 includes an ar gsvﬁa??igg UV\;i ﬂ m?tgﬁéggér@glﬁg?ﬁt'wgﬂé F an HPRer slptmptor

general |y paral | éﬁsﬁﬁ@ulmubmgdfﬁwmmwmmwsiackﬁdaétﬁ@bﬁ%ld%rlq-sﬁﬁ é@ﬁ?fsef"r ¢
in the art unc on of

48A. As k f
gllrjgn:;tl ngui sher a%&r@q%%gﬂ" I%&% ﬁ %faétwdowewlgt ﬁ@t@'@lsembmm arcs
that are creat edmms%elb%ats!o@mdﬁr éé&@rrﬁaﬂﬁﬁ&?éﬁq 8@/ ?"ét\‘,’vmﬁ?’ﬁ'éiﬁ%l g%kﬁgker

Referring now to Flg}y shown I's an ort’hogona
portion of circufifle e%lﬂ%io‘/![@' slotimeeter assesnllywplatenddc Plates 42izng 4A6are both

conprising a noyahhss &PBE RS &fcrpng%n%ﬁpportl ng thereon a novabl e cont act

52, and a st atlonaby cont acénarm pporting thereon a stationary

contact 56. Stati onafic exingaishecassehbly 34 cneddy &ﬁb#dctﬁﬁﬁ‘@%%tﬁﬂm WRich! ne
term nal 29 and, % %%Lsc ssed eI ow, npvable contact arm5
electrically confiedt I%’é&e BeRRigeRerally panalieh angiany piset are ohstear

assenbly 60 whi cﬂa@s&@éﬁ&én%ﬁe%:@ﬂnné\’l% ﬁE'kho%S@?ﬁ% %gﬁﬁnd 'sﬁnll in

rotatably di SpOZtF\d on an_internal portion
Actuation of opefgarhéhednetian shagsextinguishenassemisle 84 is fmatécelvé ot ai |

bel o cavses crasabHe ASSAEH P RU ERU 0Bl oELul B0 ok

into of out of a disposition
of a dispositiorthefcirsbiébredkeal continuity with fixed contact 56. Crossbar

assenbly 60 includes abl e coptact,_c housi ng 62 In which is disposed
.a pivot pin 64 upon F&ﬂ%ﬁ% g:f E'gb'%ﬁ-a%lo“éﬂiﬁl%tpﬁ@%ﬁh\ﬂawmjamisipuﬁd

portion of circuit breaker 10. ‘There is shown contact assembly 36 comprising
a movable contact arm 50 supporting thereon a movable contact 62, and a
stationary contact arm 54 supporting thereon a stationary contact 56.
Stationary contact arm 54 is electrically connected to line terminal 29 and, as
discussed below, movable contact arm 50 is electrically connected to load .
terminal 28. -Also shown is a crossbar assembly 60 which traverses the width
of circuit breaker 10 and is rotatably disposed on an internal portion of base

12 (not shown). Actuation of operating mechanism 38, in é manner described

in detail below, causes crossbar assembly 60 and movable contact arm 50 to
rotate into or out of a disposition which places movable contact 52 into or out
of a disposition of electrical continuity with fixed contact 56. Crossbar
assembly 60 includes a movable contact cam housing 62 in which is disposed
-a pivot pin 64 upon which movable contact arm 50 is rotatably disposed.

- Under normal circumstances, movable contact arm 50 rotates in unison with
the rotation of housing 62 as housing 62 is rotated clockwise or counter-
clockwise by action of operating mechanism 38. However, it is to be noted



Under normal circunstances, novable contact arm 50 rotates in unison with
the rotation of housing 62 as housing 62 is rotated cl ockw sl§ l\?rrclﬁgﬂﬂ%er-
cl ockwi se by action of operating mechani sm 38. However, it i ¥ ted
15 March 2004vo\/(838716937 PCT/ I BOO) 01219 10 that novabl e cepiagdyepin 50 is
free to rotate (wthin limts) independently of the rotation of crossbar
assenbly 60. In particular, in certain dynamc, electro-magnetic
situations, novable contact arm50 can rotate upwardly about pivot pin 64

under the infl uethzg nedvabieddbriBa ek B L awikisin 1 rned to as bl ow
open" operation, and is descri bedﬁil%fgsﬁFeaterro%}E% ?‘Fm%gﬁﬁ\%f‘“@%ﬂ%ﬂﬁwfto
refer to Figure HedRtatioghferassbar gasamidy 60pdn peiticylar,Taceatainsdynatié,s Shown.

Qper at i ng nmechan;j 3 s ally a functionally simlar to that
shown and descri E%gtrﬁﬁnmeﬁéﬁﬂg%'ﬁ@s"@%%twc aﬂ?‘%&@%@tatww@rﬂmr ch 5,
1985 to M enna eabeit pivartginlps uadeSthatismdrab & hightm ic8rdeds une 8,
1999, both di scl oezur(%ﬁt of which are incorporat egd ﬁ%&%l%ﬁggdfﬁi gﬁgsr%nce.

per ati ng mechanfSH BB iblowopen” aperatien.and is deseribed in grestentibtail Blow.

ok 78, Can i nrer! | niconuthd RTERAD Rt 84 dadid REFGILA, oRtSaiie | i nk o
~pivot pin 78 whi @ARChaNieNI38ik shoppeOpearating mechinigsh 39 s StUCATAIR o Lower
Congl vk 76 " aahg b acaiee o pin upher LORECIR e by
and” rotar ;b{);ndzg?)%:ggévsgg?\?\ehgﬁmgﬁ APFS fo Mrkhta B 8, 2y VMG Sidtes PhBR ) sim

support nenbers hisiedsugs 8, 4998, koth Zisclosurasoftwhich ted incomick4ta
limts) .via croglreintwieterRihde 8 \ kS..a._handl e ?errbly
- rein j

roller 86 which is diys{po%ggg?'négr?@@gprg%ﬁa@gﬁﬁghﬁgﬂm”@eﬁéﬁﬂ?afeya%oi n such
a manner afs t ob hanklie asssmiily Eﬁl(?mm&ﬁn thlérgllé 24), & REHGHEDplate it sdle
portions of a ' adle. 7 uring a "resetting" operation
of circuit br eaifezlrf a[fsﬁggl:lfo@%?%@%%'@éhm%ﬁw.d |Q\W%ﬁt0,gg@( ligk Tk and@n upper
lateral Iy di sposeggledihkpiot pirdEPWhicRSnteRfhks | it he
count er-cl ockw 31% m)¥erar§n}_ of cradle 72. Re]ygrg?ﬁogﬁk%\;%? Htg]ﬁlr‘agﬁ%,?é‘an
el evation of thatWFaieadls ligk 78 pivelaliyintercoonegiad withuwpper togotelirkt P4byi t h
oper ati ng nmecham5/efh infersia Ie3PQsti.on of circuit.-breaker
operating mecha aar?o? SO kel sﬁz)mv\% iﬁ?k—% E@( o6t piﬂ 8P8R4 Wik brSlsbar assembly

60 at pivot pin 64. Provided is a cradle pivot pin 82 which is laterally and

rotatably disposed between parallel, spaced apart operating mechanism

support members or sideplates 84. Cradle 72 is free to rotate {within limits)

via cradle pivot pin 82. Also provided is a handle assembly roller 86 which is

disposed in and supported by handle assembly 70 in such a manner as to

make mechanical contact with (roll against) arcuate portions of a back region

87 of cradle 72 during a “resetting” operation of circuit breaker 10 as is

described below. A main stop bar 88 is laterally disposed between sideplates
84, and provides a limit to the counter-clockwise movement of cradle 72.
Referring now to Figure 6, an-elevation of that part of circuit breaker 10
particular associated with operating mechanism 38 is shown for the OFF
disposition of circuit breaker 10. Contacts 52 and 56 are shown in the
disconnected or open disposition. An intermediate latch 980 is shown in its
latched position wherein it abuts hard against a lower portion 92 of a latch
cutout region 94 of cradle 72. A palr of side-by-side aligned compression



di sconnected or open disposition. An internediate latch 90 is shown in its
| at ched position wherein It abuts hard agai nst a | ower porti1%r}Y|$é 2@03

| atch cutout region 94 of cradle 72. A pair of side-by-side™a lﬁ

conpr essi on MONHIE$Y 2004 WO 01/16987 PCT/ 1 B0O0/ 01219 11 sphrici@soefoqhd Shown)
such as shown in United States Patent Nq. 4,503,408 is disposed between -
the top portion of handle assenbly 70 and the internediate toggle |ink

pi vot pin 80. The t-ension in these springs has a tendency to |load | ower

LT 2, L s i D I A

di sposition shown, in Flgure 6, latch 90 1's
72, notwi t hst andisRgsehBelyaanthe tomportion o bandisestbmbiyt FRanEHS ih l'h%ﬂfat%s
0.

fi di | s . i R | 190 of tri

ho T e Hesr f beq Hadhe ik SUAAR g0 e BheiBR STRREE sodaabhas adondancy o load

spring- bi ased i nlawar pocimm@Zof eradleknd SEaifstitAé irﬁé’r%edi’ét@‘?&%h%@hﬁﬁﬂzﬁnﬁglﬁﬁhe r
a

i nternedi ate Iatgh 90Q.. Th;r‘s Ls_the standard latch arrange
di sposi ti ons of SSPRien shewn i Figyregdatsh 90Hs prevePREEDrdmayristchingeradib 72 i S
descri bed bel ow. nGWfitAstanAfha’ [ rati mechani sm 38 is shown
for the ON disposition o?‘ggﬁgghﬁ?gge?%gﬁ]érgei%%eeltﬁ%t‘:ﬁ'?%r %‘Q'Sﬁﬁqoﬁﬁﬁﬁed in
contacts 52 and Bl@cedya rotatsble t(p bacassendily W00 lof 8RGOk AIRSHh AheAELRY

rmnal 28 to fine termnal 29. In

electrical curre . W f oad .t
order to achi eveg%%cenﬂgé(l lf&l'rglﬁ%gp{q(ﬂg#!lovhgmﬁgr assembly) 100 isspringebingediirt thehed
handl e assenbl y gdunterdockwit@t8tidral ai t Bt ' L rection (Lo the
| eft) thus causi.nq th%ﬂ intermediI at éa{r%?%e ﬂ'ﬁiﬂﬁ@%@ﬁ‘ﬁﬁ#@?%%eﬁs
it nf | ufenﬁeddlby t H'& Eé%éﬁ ?ﬁf%lﬁtqhﬁsanqemn &wmf zmhaatdtimds_&imnshnecmmt bregkéo the
op of handl e as A e, tensi springs causes
upper toggle Ii nﬁ@M éa‘.)l‘tlﬁ Eﬁﬁ’%%g’gp?gﬂﬁﬁﬁ*ﬁ“%‘std&saé)‘%%fﬁ@elpﬁe posi tion shown
in Figure 7 which calReferringequy toofiglire 7, roperatingveetharisiidehs Shewa 16 the

n the

assenbly 60 at . | Q. [otate, crossbar, assenbly 60 |
count ef - ¢l ockwi g%mg%lsrﬂeﬁgtt@hﬁ%yh% Bpeg%gg ?@np'b'?"w'ﬁe%%nn. captestatd and 56auses
movabl e cont act aemids@di(in coritadtaviinedReotREN WHaT i | ln and
ultinmately force noyable confact 52 into a 'pressurized abutted di sition
% iy torce Yb | Hed .éw et{féue&ég%us%n%igfayfgg nd
with stationary 'CHR{93 terpinal £8 falingtermingb28.d In besler to achieve’the ONMaI ns
| at ched by i nt erdisgsbisetion, hakdiB 230 | af e ri R, nechani sm 40.
Referring nowto Figure 8, oper é?ﬁ?\éﬂdr%edéﬁamfgmcgéd}h?ng'ﬁcﬂ/ﬁ?efr@y are

rotated in a counter-clockwise direction (to the left) thus causing the

intermediate toggle link pivot pin 80 to be influenced by the tension springs

(not shown) attached thereto and to the top of handle assembly 70. The

influence of the tension springs causes upper toggle link 74 and lower toggle

link 76 to assume the position shown in Figure 7 which causes the pivotal

interconnection with crossbar assembly 60 at pivot point 64 to rotate crossbar

assembly 60 in the counter-clockwise direction. This rotation of crossbar

assembly 60 causes movable contact arm 50 to rotate in the counter-
clockwise direction and ultimately force movable contact 52 into a pressurized
abutted disposition with stationary contact 56. It is to be noted that cradle 72
remains latched by intermediate latch 90 as influenced by trip mechanism 40.
Referring now to Figure 8, operating mechanism 38 is shown for the
TRIPPED disposition of circuit breaker 10. The TRIPPED disposition is
related (except when a manual tripping operation is performed, és described
below) to an automatic opening of circuit breaker 10 caused by the thermally



TRI PPED di sposition of circuit 'breaker 10. The TRI PPED di sposition is

rel ated (except when a manual tripping operation is perfor -1 ri bed
bel ow) to an _automatic opening of circuit breaker 10 causegquwTBQQS&f
thernal |y 15 WAP¥K¥004 WO 01/ 16987 PCT/ 1 BOO 01219 12 or nagnEtiokd y

I nduced reaction of trip nmechanism 40 tla the magni tude of the curreént

fl ow ng between | oad conductor 28 and |ine conductor 29. The operation of
trip mechanism 40 is described in detail below For purposes here,

ci rcumst ances suéhmagnetidatipthdused egdctiohtdd tep ﬁmﬁérﬁi%@m@%ﬁ@%dg&m’?}deo t
pr edet er m ned thé‘ﬁ’?ﬁh@d w || cause trip nechanism40 to rotate trip 5519
assenbly 190 clo Jopiachetwren fpacheonductar 28 anddinemoaduotgr a8satisl y 190 i n

th ite di i is ' 90._ Thi
il ook ng. of | at o oed PR AYanish A0S ESCHECH BelaltBibup oFor Rurbpsasce at
| oner portion 92hgJe. ﬁiéﬁumst@masmucha;ia)lmaﬂ@rmdw&hahh@@niiuﬂe@%c@édiﬂ@fﬁat e;j
ter-cl ockw 1t i nfl f the t i,on springs (not own
Cter act i ng. bet viiedefFinddSnteBhpldSRf Gabse bnttmeChGsin dOtineora biprs at o
toggle link pivoassemblB90 Eloekwies (bidrbsmfiRy) ﬂha%gﬁngagggpia%ﬁ%%ﬁgﬁg{b@gai ment
u y

causes pivot pin ?4 to be rotated cl ockw se a
crosshar assenb! ') Y% oppositedirestion) anst away from istermediatelatatf o6; r Phigbar

assenbly 60 caygfse | ' V, cont act 50, resulting
In a separation of @o%%gggy@e%bgg@%?é%@ @&?@HJ@?‘%P‘] Rigemat

resul ts In  handewermortien 88 oflatcre dutont region 4 svd @At 65 5O Rsthiddon ( bet ween
its OFF disposil., s.shown in Figure 6) and its ON disposition (as
shown in Fi gﬁreéoyﬁ&r'@occgwﬁ?lf %thﬁ%'lﬂ?ﬁﬁ?%jp thedensiomspringsdoot shavegker 10
can not again doeratiagtbeenvédn tenpof hi Lgsed) until
It is first "reget” _via_ a r,esettigg ggg‘?ﬁ%ﬁﬁ@ﬁf@éﬁﬂﬁggﬁmﬁﬂ‘% n detail
bel ow. Referri nSOQQJW"F PIOhRINSG, Thmpeasaltingcaliepsmoi thent@fyle arrahgemesiur i ng
the resetting opgpadd i GEHar | .Jhis occurs while contacts
52 and 56 rerraiieﬁ 0 éeﬁ},%gél'aﬁ4st8tg§e§5$%§%§kw#%aamo¢%r W B thuscaHSeof handl e
24 to the rightorqsshar assenaily 6Rub simittirlyaotaten ThisfrbRtion of EioRBbAIhsBRILRS | ON

thus moved. | hagdirtaes d RS Bl of BiVaEis soitarh AT Soatestioghaadl ¢
asse gté |t y 10 1: L er separation wtsentaost52c4nd\66.h TH &lbovs SbQibrdé dtevEh@tbSuiedn THi S
handle 24 being placed into an intermediate disposition between its OFF
disposition (as shown in Figure 6) and its ON disposition (as shown in Figure
7). Once in this TRIPPED disposition, circuit breaker 10 can not again
achieve the ON disposition (contacts 52 and 56 closed) until it is first “reset”
via a resetting operation which is described in detail below.

Referring now to Figure 9, operating mechanism 38 is shown during

!.h.exese#ingteperaﬁeﬁeﬁeircuitJoreakeﬂﬁ.——T’rﬁs*occurswhire'h‘ontacts 52
and 56 remain open, and is exemplified by a forceful movement of handle 24
to the right (or in a clockwise direction) after a tripping operation has oceurred
as described above with respect to Figure 8. As handle 24 is thus moved,
handle assembly 70 moves correspondingly, causing handle assembly roller
86 to make contact with back region 87 of cradle 72. This contact forces
cradle 72 to rotate clockwise about cradle pivot pin 82 and against the tension
of the springs (not shown) that are located between the top of handle



cradle 72 to rotate cl ockwi se about cradle pivot pin 82 and agai nst the
tension of the springs (not shown) that are |ocated betvveeq B\h‘aercﬁﬁﬁ £f
handl e 15 March 2004 WO 01/16937 PCT/1B00101219 13 assenbly 9 ?‘le

I nter medi at e WO@yk@s1 i nk pivot pin 80, until an upper porteic@asRAAh | atch
cutout region 94 abuts against the uppgg armor end of internediate |atch
90. This abutnent forces. internediate latch 90 to rotate to the left (or
in a counter-clockw se direction) so that the bottom portion thereof

rotates to a di spssemblyi7®énd tHeshicringliatd totialdidi divot S 190, in a
manner descri bed j n.rmé:g 1glet il bel ow. Thedr;g,g V\/}\enmt hgﬂ? grab@rﬂg%ta.'i}ﬁrﬁ’gfar handl e
24 is rel eased, AL lalghputeutiregion®4 alfuts againstdhe wpbkr amg ot 8hd of

i ncrement, causij td tout region 94 to

forceful ly abut éggpﬁgq@feilﬁ@grg%g{ 'ﬁ SBPtatégﬁ?QBgm?%rquiaqﬁg@&"'&@@tt@é@faﬁtOi ts
| oner end agai nstthe lafifobira castertibykwiee dirSbtion)ish thateRK Bbitd® eﬂcﬁ‘tié#g{éré& the
OFF di sposition ?g't [.n d.Fi ure 6,. and handl e 24 may then be nove

count er - cl ockwi se %¥% P 'P%‘?%’tjon efJRigratehingawiltripi bas assembly tahircaed i n
Figure 7 (w t houtmanner datsibe bey | rhed) until contacts
52 and 56 are i nizaidi ;posi t ieggngffﬁré];%i%?é(:ile u w'eﬁhgg'?'r‘?'(l':%f ﬁ@%ﬁf‘)fci'gwqtmaaalﬁn

ot heri. HoweveL , g%FE!@%deba'ﬁ@ﬁtZ‘i ro_t:aﬂelszI td the lsft bv¢rtaemhan angalaf rchF&_?hé}&, o
operation such a fovisl | ahove, wi respect to Figure

may agai n take pl‘%gcﬁn%au& ﬁgﬁg"&ﬁ@%@?‘g‘ﬂﬁ%@ re%'@"tgéqaé%ﬂ'lcﬁﬂtﬂ]é@ﬁ!lt @adinstr i ng
again to Fi gur esirdermdiatedatoh 90pydch B iw BBGESd ATRABREY SyaPSftipdy” ! Ot
not or assenbly 3%5 ar-eI slé u&iurall and functionally simTa 0 h
doscribed in Un PEePreblyi8D. rcuis breaker 3 Ojs thenda the SFFiggosition shbwrhier eof
form an essenti aFigure 5ogsas tad ' vi Scinjt f
contacts 52 and 56g.’£I “At theh%g?trzlﬁﬁ?\%@o %aﬂécgﬁ?%&;@%ﬁé%ﬁﬂak%lﬁﬁRiﬁ’[ty‘ﬁiﬁﬂ)

el ectrical currefW&ghthe@blslisrpsitionsepictad irebigarecd (withsut #aatshiggd t hr ough
an electrical a S.5 d 56. This current induces
2" mmgnet] o 11 el g aReRbeRY SRR CARFtontEGs ot sy agsessiianeles 42
and Tower pl at eforepfuledlecifipalcontant withteath a#se M PlawevaA i?é‘r?'o']/é}\‘}ﬁfreﬁf{ ot ot or

assenbly 32B, re ively. . This magnetic field el ectromagnetically
interacts with %ﬁ‘g&mdnr{t@rﬁx‘ﬁ-[ﬁ &lHPRING qReratian sishias depided aadeleshebarby ement

of novabl e contatdveakith fedpét thiFgERYAY aghintaks BRcBRBLERY GRMESES 233 2Nd

56 are nore
- 56-to again open.

Referring again to Figures 3, 4, and 5, upper slot motor assembly 32A
and lower slot motor assembly 32B are structurally and functionally similar to
that described in United States Patent 5,910,760 and plates 42 and 44
thereof form an essentially closed electro-magnetic path in the viscinity of
contacts 52 and 56. At the beginning of a contact opening operation,

electrical-current-continues-to-flow immovable contact afm 50 and through an
electrical arc created between contacts 52 and 56. This current induces a
magnetic field into the closed magnetic loop provided by upper plates 42 and
lower plates 44 of upper slot motor assembly 32A and lower slot motor
assembly 32B, respectively. This magnetic field electromagnetically interacts
with the current in such a manner as to accelerate the movement of movable
contact arm 50 in the opening direction whereby contacts 52 and 56 are more
rapidly separated. The higher the magnitude of the electrical current flowing



rapi dly separated. The higher the magnitude of the electrical current
flow ng 15 March 2004 WO 01/ 16987 PCT/|1B00/ 01219 14 in the a ‘?\gartc@;o
stronger the nagnetic interaction and the nore quickly cont agt %hd 56
separate. ForW@ewisssri gh current (an overcurrent condition) pcrhifoc?Rove
process provides the bl ow open operati aa descri bed above in whi 0(1 novabl e
contact arm 50 forcefully rotates upwardly about pivot pin 64 and
separates contacts 52 and 56, this rotation being Independent of crossbar
assenbly 60. Thi in theawe GheRtoR \ ' i | n, United
States Patent No..3, 815, 059 isgﬁgtgb?ﬁ% ﬁej&h%%&i’&ﬂ oaq@;‘ﬁ%"ﬁ% ay {“5}; contacts
i ncor por at ed- her 8¢ R8P0 sqRaralge dor aaty higbviiteat @nf asrenert pafidiioHNHY

tact 52 d | t he It of a trippin
oot on oenoriabtyd BRieSE BrolRidiihe B EBEn ShetalbnisEacrbaseoove lo tineiey | on
with Figure 8. | moyableamntant amntso mk&m%&téeaﬁwhwag@ﬂ?m?h@{% tion,
re

crossbar assenb 60, and, in particular, cam housing ally
4 s B

and functional | FRATAIES fontasts R and £6; thig eatation bringdaticpteationt G&F.cPddsbap0. | n,

particular, canassush 6FH H% : 00 | d cam fol | oper (not
shown) which, when alglggwa-gg)é;ﬁ'bop arlﬁoﬁleq ﬁ%@%ﬁﬁ%ﬂ‘@%ﬁ%’h@@%o ed e
contact arm 50 iftates Balenbe. 3i846,a60pasd Jure 4RI, k6 Bﬁoélﬁiélgt&d‘:i gur es
10A, 10B, 10C, .10F, shown is, integrally nolded trip bar .
assenbly 190 of 1'???’8“3%%@%?%#!6&@?&6F9 P{o\ides A fastersenarationmfcoatactd 92

to which is connEZaerd 56 thivecamhotrhally duel 1 tictrip
bar or paddl e 196 a%geg} mgnual tri g’ barr%éﬁ@ﬁggﬁ of%ﬁﬁ??@%gggp 198h of

which is descri b&er yArip mashanisnéa esislegciiioad abeve ini conhactizh vith

i nternedi ate | atgjgudeg.er f ace 200 having a protrusion or stepped- up region
201 and a cutout region or stepped-down region 203 with a surface .203A. .
Near one end of trip,shaft 192 is a channel or groove 199 that partially
extends around the cilf €aARGtORIth therahove-descebedwlowroferguperaiol) cresdaye

199 has an end 1£8 '- of .tnip sh 192 that defines a

cavity extending %@é g?gmil?fﬂ'%z%ré%%#‘)p%ﬁ'ggééﬁrq $eyctialy and or si on

;8216 ng 282, as fengianallysintiige tethd Destribedy Uriteal Staws2)840,965. 1 psHigRafnd
. and an cam housing 62 includes a spring-loaded cam follower (not shown) which,

when a blow-open opeation has occurred, latches movable contact arm 50 in
- its blown-open disposition.

Referring now to Figures 10A, 10B, 10C, 10D, 10E, and 10F, shown is
integrally molded trip bar assembly 190 of trip mechanism 40. Assembly 190
includes a trip shaft 192 to which is connected a thermal trip bar or paddie
194, a magnetic trip bar or paddle 196, and a manual trip bar 198, the

function of each of which is described in detail below. Assembly 190 also-
includes an intermediate latch interface 200 having a protrusion or stepped-
up region 201 and a cutout region or stepped-down region 203 with a surface
203A. .Near one end of trip shaft 192 is a channel or groove 189 that partially
extends around the circumference thereof, As shown in Figure 10C, groove
199 has an end 199A on the underside of trip shaft 192 that defines a cavity
extending into shaft 192, Assembly 190 also includes a torsion spring 202, as
shown in Figure 10D, having an elbow 202A defining an end 202B, and an
end 202C. As shown in Figures 10E and 10F, spring 202 is wound around



end 202C. As shown in Figures 10E and | OF, spring 202 is wound around 15
March 2004 WO 01/16987 PCTII B 00/012 15 19 .the end of trip1%9®%%hé8§ and
is partially seated within groove 199. El bow 202A of spring | %owm
posi ti oned atWeAfHissPIA of groove 199, with end 202B of spricigsr@ddzibnserted
into the cavity. Groove 199 serves to pgroperly position spring 202 ‘and
prevent dislodgnment thereof fromshaft 192. In a preferred enbodi nent
wherein spring 202 is approximtely .018 inches in dianeter, groove 199 is

approxi mat el y . 08 émtdfttpishaftitdl hafh i RREAIY in: | fydhesydeep.
Ref erring now to%&gure 11, shown is inter ngdiéﬁ&*vg?‘gﬁqé@e ‘[%{Tc%!bg@’
i ncl udes a main of sprig R isrhowndositipnediat end 498 Afigrodva ko 3 wik Py

ot her and in whi ' eni pgs ~208. ending from main
menber 206 is angg%%gfsﬁr’@[c p@rg%'?%dn%“lgpeaﬁ%mg’ IC%RBYB %Fgé éﬁwﬁﬁg‘? pEperly2. the
| atch portions bpositipn sprir202 arid prveht distogaaienbiHepsofiffbr Qﬁaﬂéﬁpﬁéy

enbodi nent. Lowey | atéﬂ: réii on 23ﬁ2 i.ncl ydes a_ protruding region wth a
bott om surf ace Zé'?,&?" ‘5‘%50 DSt vNeeRin SAMpa 202 jearpreximgtely O 18 imcheoinFi gur es
12, 13, and 14, g ' by o i ion with a
portion of the i nt ?réftlbe;f Qrﬁ?ﬁﬁﬁg? 3?5’3%?@%% 'E’ggé’*é’ﬁggmfﬁm%‘g APRIGAMIYY | <

shown laterally @ﬂ'ém deepween parallel sideplates 84 of the sideplate
assenbly, with its ends positioned within holes or openings 216. This

di sposition provides Lot ' rip bar, . a y 190 can
rotate. This rotati on@%*rﬁﬁfqﬁ%mgqgm% %dﬂpel"ﬁ'ﬁg‘atq %?Ci}"%nhﬂcp M ases
assenbly 190 i n inpledesamain nodrobén20ehaliing ehd©P07 Mhich arﬁfﬂéﬁﬂtd\nﬁad'ds each |

| spose

i nternmedi ate | at ich  Like tri haft 192, is laterally

bet ween si depl at@@eg%d\ﬂo"mgh 8re topaaA Mglesprrranings:298. doctanding-dostmain h
correspondi ng cimembar 206 i A6 eh pdorse i ' |

providing a pi vott area faor ,ro%g??%n gfo | at cﬁ) S%%&a %‘?ﬂrlggpﬁsﬁ%} 5?1%'0%&5
220 in sidepl at d&CBporigns heirg linearlypftset frommeachrathettio thoesemplarpt | at ch 90

220 i n st depl at dE'BPOr AT nerrtisfisst ommaadnagherio the fle
ascr bed bol ow o eent L W B ROFAET2 e eBteR 2 profBd BRh 1 s

di sposi ti ons of bottom surface 213A, and a cutout region 214,

Referring now also to Figures 12, 13, and 14, shown is trip bar
assembly 190 in conjunction with a portion of the internal workings of circuit
breaker 10. Trip shaft 192 is shown laterally disposed between paralle!
sideplates 84 of the sideplate assembiy, with its ends positioned within holes
oropenings 216. This disposition provides a pivot area about which trip bar
assembly 190 can rotate. This rotation is influenced by spring 202 that
rotationally biases assembly 190 in the counter-clockwise direction. Also
shown is intermediate latch 90 which, like trip shaft 192, is laterally disposed

between sideplates 84. Holes or openings 208 of latch 90 are mated with
corresponding circular protrusions or indents 218 in sidepiates 84, providing a
pivot area for rotation of latch 90. Protrusions or indents 220 in sideplates 84
provide a stop for limiting the rotation of latch 90 In the clockwise direction
which occurs during a tripping operation as described below.

Figure 12 shows the latching arrangement found in all dispositions of
circuit breaker 10 except the TRIPPED disposition. Lower latch portion 212



circuit breaker 10 except the TRI PPED di sposition. Lower |atch portion 212
15 March 2004 WD 01/16987 PCTI I BOO' 01219 16 of latch 90 is sh f'gé&fj in
pl ace by internediate latch interface 200 of trip bar assenblc@g}% CoIn
particul ar, 2%08V¥88%een in Figure 14, cutout region 214 ebrhdbhsniP0 is
shown mated with protrusion 201 of intersd ace 200, with bottom surface 213A
of protruding region 213 of latch 90 in an abutted, engaged relationship
with surface 203A of interface 200. Upper latch portion 210 of latch 90 is

shown abutted haioflacfad i sHomelixaRq il Wmi&g{egcwla?&htiﬁgﬁtﬁé‘?’g%bggﬂj é9.4 of

cradl e 72. Becauge. latch 90 is prevented from W Sse iR o
the engagement of 2 BWRGMPILASH. popaitiowanias alse ReemindFigerdi a1, euloat fdhibibgs f ace

200, the abut mentf r ri4.0on 210, W radl e 72 prevents the

count er - cl ockwi sg ?&C{H;W%nsﬂgg}n ﬁ%@f&e*‘?ng°i%'Pwntint<§ﬂaﬁﬁgcq Sth beftaransi on

(descri bed abovefu@?@%ﬂIh‘hoém'ohydmgeegibﬁfﬂm dffatthab iﬁ'%ﬁ %Bh&é’cg'r%-{@v‘eéer’
ar ass J¢

during a trippin tion as.described below, tri O0is
rotated cl ockwi sgel%go\%\fr?ﬁ@o‘?ﬁt guface 20534 agntasfase @90p Uppied dctbportioh 210 #02) |
causi ng surface RAGODTs sHHWRT amlicat ch i r 0 to rotate away
from its abutteg‘gﬁ?nga ed rel at iegns ré.’%b\%mmtswg%{ﬁﬁﬁﬂf?% Qfé@ff‘éﬁumf‘%ﬁlon

internediate |a g@dlerte. sBecavsedalghithnis pravmted frome]Sakivi oklonGue to
experienced b lLatch 9Q.in a clockw se direction,
t hgr eby term %at 6|h%géﬂt 83%1?%’?8{'%’?# %é(f\ﬂ pfﬂ@?ﬂ%@ﬁ% plermadiate letoht interfaz20 and

cradl e 72, and r20%dkeé abutment of upskrdaich destis < jse by the
af orenenti oned spr.in §°A§aﬂt)|ﬂé? w(gggp}&at?ng %éh@%ﬂ%ﬁgﬁ%&y ?%p%’(%%%hﬁPED

di sposi ti on descf45s o pfecradien Aunotwithistanding&he Ispritd eerici er r ed
exenpl ary enbodi (@eséribder sBdve§i [ 2 has a, hei ght

201A(Fi gure ;OB)Mﬁat expeea’g?ﬁkeﬁbéﬁﬁégqu_(llﬁ—%gtafroig@fpa rechion-o How _[vons 214.
In one embodi merffuringes Hirpingooperatioreppdescrivet dejow, Wis Bar 48kt 166ight 214A.

L PE ok s SRR P RSN BRSO
R Feapect to B apeaeey e adinaio RS 200 g
llatch portion Zii% e oreRdsge rr@ép%smﬂ’wihmﬁwm Opgion 213 ofindertritliate

latch 80. This disengagement enables the spring forces experienced by

cradle 72 to rotate latch 90 in a clockwise direction, thereby terminating the

hard abutment between upper latch portion 210 and cradle 72, and releasing

the cradle to be rotated counter-clockwise by the aforementioned springs until

operating mechanism 38 is in the TRIPPED disposition described above in
connection with Figure 8,

In the preferred exemplary embodiment, protrusion 201 of interface

200ﬁha&a4aeight294A1Figurer‘rOBﬂhat‘excéeas height 2714A (Figure 11) of
cutout regions 214. [n one embodiment, height 201A is approximately twice
that of height 214A. This preferred configuration prevents improper
engagement of latch portion 212 with interface 200 due' to any over-rotation of
latch 90 in the counter-clockwise direction during the resetting operation
described above with respect to Figure 9. In particular, it prevents the bottom
surface of latch portion 212 near cutout region 214 from improperly contacting
and abutting top surface 201B (Figure 108B) of protrusion 201 which would



and abutting top surface 201 B (Figure 1 OB) of protrusion 201 which would
15 March 2004 WD 01/16937 PCT/1B00101219 17 keep bottom surfage rgpfg@%
(Figure 11) of protruding region 213 floating (disengaged) and an ?rably
alter the |at¥RMWHEH rel ationship of trip nechani sm40. ApcghsiRd Figure
14, spring 202 is positioned in channel17199 of trip. shaft 192 wth end
202C of spring 202 rotated.counter clockwi se (shown with dashed |ines)
fromits vertical position (shown with solid Iines) and positioned under
and in pressuri zé&depbottegitsutiaeh 2 ' Q0. 1.0 icylar, end
202C i s position? under and in Sreggg r%ng%ﬂdﬂbgg?'ﬂ%r?ﬂoﬁg?équH%‘i"Ehrface
209A of an el bow!3F@ansd) and yndesimbly alferithe Eiciobadiektibheyser g such, and

202C of spring 2@fechBRishfspa bias force to latch 90 in the
counter-clockwi se rotational direction, for reasons di scussed bel ow. The

configuration, size, and positioning of spring 202 is chosen so that the

bi as force provided b&séhdwnilﬁ)E@ui'es,M,aSpri@blz(pi;g?@sitﬁﬁg% rf;éha.n&/ggﬁwe#;tﬁg?ng

than the spring- eri d by cradle

the cradl e spri ngﬁéfgﬁ%gﬁﬁgn@@&pq H 203gotaied ceunteteoloslavise (SHWrpRith as
descri bed above) dadten lineis¥ fro@Citsavbtti iof re.di sengaged due
to a tripping operation.. gn I_atcﬁéﬁgﬁﬁggh%@é’é\ﬁ@58@%'?%%@!23\»09%“%@to a
tripping oper at i $PALAN jB pressydzed contactwith internfenliate $ateh 60Nt barigRar,f&ld by

| atch 90 after cgp r unter- cJ ockwi se and | ower portion
92 of latch cut ou?gt%g"b;(gsri\t dn@;q%hﬁggfrpe'@ﬁ?%@mrﬁ%m@mn understirfacef or ce
provi ded by end 208A0bén elpoivngrea @Dt(FRiard &k I tes latch 90 In
t he counter-cl ocﬁg]&s f%; ecé'on. _The( ?g;figﬁge{tgtiégrgo'ag%ziﬁe@tegn %’8@1 ?ri‘%ni ng
of spring 202 is o§e ré’ng %@pﬂl'i% afias faree trlataht 20 ircthelcatnter-8Rckwisthe
count er - ¢l ockwi setatioherdirsion! | upper_latch.. portion, 210
i's properly posi tqiﬁned to ng.kgo():l(r)énﬁ%gg?H\;&\lﬁcpﬁs%%%l?wpg&ﬁwﬁggaﬁ?ﬁ- Sz and
cutout regi on 9PN efispringLO2tis nhosemesmthiabthedisias forbe SrevRmELYbAD

respect to Figur ia T, P ck e.rotati of latch 90 "due to end

202C of spring 22(?22% a'ﬁvgﬁ'gﬁg%s r?&%?@vénﬁgg'_t%%p@?"ﬁg? Epibloreesrexpegencas

being left in akyaaweiZe thereby aimays enablgg ﬂ'lleQi?a&I@:é%ri]bQ 16r68s ff RS Ieﬁ?{;"-ng
ofa p uch

' i i t t tio
forces) where Igyah BOLLLOD d?r%gtio'ns(als r&esgr(i)be\élearbc;v%?when latch %Slanld l:tcﬁ

that, during the
interface 200 are disengaged due to a tripping operation. When latch 90 has
been rotated clockwise due to a tripping operation as such, the cradle spring
forces are no longer felt by latch 90 after cradle 72 has rotated counter-
clockwise and lower portion 92 of latch cutout region 94 no longer contacts
latch 90. The bias force provided by end 202C of spring 202 then takes over
and rotates latch 90 in the counter-clockwise direction. The configuration,

size, and positioning of spring 202 is chosen so that the bias force rotates
Inteis

lateh-90-inthe-counter=clockwise direction only to a point where upper latch
portion 210 is properly positioned to make contact with upper portion 93 of
latch cutout region 94 during the resetting operation described above with
respect to Figure 9. The counter-clockwise rotation of latch 90 due to end
202C of spring 202 advantageously prevents upper latch portion 210 from
being left in a clockwise over-rotated position (due to the cradle spring forces)
where latch portiqn 210 is in too vertical of a position such that, during the
resetting operation, it could undesirably contact upper portion 93 of latch



resetting operation, it could undesirably contact upper portion 93 of latch
15 March 2004 WO 01/16987 PCT/ 1800/ 01219 18 cutout region %gd\?t ggo&pgl e
that would prevent or make it difficult for latch 90 to be 4t

count er - cl ockX¥P §¥1608"hi s rotati on bei ng necessary for | ower pcaigdoinerti on
212 to becone | atched with latch interfigce 200, as descri bed above). As
descri bed above, protrusions or stops 220 are provided in sideplates 84 in
order to limt the, clockwi se rotation of [atch 90. Although these

prot rusi ons i deaftipubresionds et 80 lengeethat/wouldqtravdrior afakkat ificAP rdriiRh o

ertical of a pogditl labi ity i.n rts, may ljmt their ability to
\z;ccolrrpl i sh th?s%ggﬁ)&aﬁﬁl elfriﬁlh?%(wgsecgﬁ‘@trgﬁ'o%ibﬁlg‘gf"tﬂcéésémf¢reit::»w;ar éﬂ:h’ n
the counter- ol ophitioned toaichaR larRed 4HfGarth IBH:AY280%0RARR Y SR I

stops 220 to ensure that the desired over-rotation protec
There are several types of tripping operations that can cause trip bar
assenbly 190 to rot atgsldﬁs?rﬁ@dc&&’gmpmpﬂé@tf stapsa20 arepralided gl ease

cradle 72. One &idBglat { ki DI .on structure
~associ ated therew ?ﬁ ?ss@‘}s ownélll tr? 'H"gﬂ"ﬁy Tg&ﬂg]édﬁ&éd"l%q%ﬁ%@ Ditherghon of
the internal wotesagsolassions ideally preveitsrlockiviss dirrokaisR of Rtchbs Ihibiss 12
havi ng been cut V%Oq}?ﬁﬁ%gndﬁé%ﬁg.to 'I?rovi cf,e_a better view thereof.
Shown is trip bar dasse e VATRP R LB ¢ M3y lipit thei abilitydtpastomplising t he
outer sideval | oftis gaaie BYuipplyinga ebndtant bikd s BN 885 Ble ddiirferechani sm

40 that is positioned such that it can be noved upwardly or ardly.
iondsg Sirsg

Actuat or 230 incf IFBEtane Ang 20RL1af spring 0B @obperateSuith Slaps ROt udes
t hr ough rect angL@TWUTQM'ﬂg?eéﬁéd%ve?-?&ffaﬁo&@&% lﬁr%g's . Referring now al so

to Figures 16A and 16B, pu to-trip aCtua onprised of a main
bar-1ike nmenber 231 that slightly tapers near its ~bottom 232 where It
slideably fits into a gl sevaraipesofisppingmpsratipns thatloaheese 2asband 229

and the outer si ' . . This oove provides a .
guide for the ve%ﬁé@dgly ?r%??g'n%%g% %%E'g%gg é@'%?@"ﬁﬁtf%’!ﬁ{hﬁwy relgasg gragie 230
i ncl udes a st op fAnBoe tgssistchmanial trppsing iopesdichOaridite élﬁiéﬁlr@%_ssiéiéﬂéﬁt E.r €

thin this

229 in order to g,La bt downwar.d novengnt of actuator 230 w

o oove. For readbREWHE S8 WaGHE 15 diekiegts Mevaoarioni theintarmal 5

March 2004 workings of circuit bregker 10 within base 12, with base 12 having been cut
away at 226A and 226B to provide a better view thereof. Shown is trip bar
assembly 190 and manual trip bar 198 thereof. Along the outer sidewall of
base 12 is a push-to-trip actuator 230 of trip mechanism 40 that is positioned
such that it can be moved upwardly or downwardly. Actuator 230 includes a

button 25 with a top portion 25A that protrudes through rectangular opening
23 of cover 14 (Figure 1),

~————Referring-how-alsoto-Figures 16Aand 168; push-to-trip actuator 230
is comprised of a main bar-like member 231 that slightly tapers near its
bottom 232 where it slideably fits into a groove formed between housing
structures 228 and 229 and the outer sidewall of base 12 (Figure 15). This
groove provides a guide for the vertical motion of push-to-trip actuator 230.
Actuator 230 includes a stop member 235 that is positioned to abut housing
structure 229 in order to limit the downward movement of actuator 230 within
this groove. For reasons discussed below, a spring (not shown) is seated



01/16987 P CTI1B OO 01219 19 between bottom 232 of actuator 230 and the
\é\gttom of base 12. Near its top, actuator 230 incl udes shpullsc}ﬁé%ﬁﬁg&from
whi ch upvvardl% protrudes a curved flange 234. Button 25 sits |
shoul ders 233"AMY1%85 shown in Figure 17, includes an appriqiBat@by .
configured opening 236 into which curvad flange 234.is inserted. Buttop
al so includes a shoul der 237 which abuts upwardly against a bottom surface
of cover 14 so as to limt the upward vertical novenent of push-to-trip

O 23 bt oo oommERofauntRAS: 290 and (e Bliin of BASRS NBA SR e,
ot rudi ng_ out v RPPY S BEIEGR Shaups 28 Gom wiabl upwardy profeube s &Ned!
Porti on 24p. aq Spndo 2810 ButoR ZEURNHAH Shouflirk 933305, 85 Spdieh 1 Bigbra &7,
ngit i oned j ust é‘ﬂﬁ\*@esrﬂhaapropriatelybmnﬁgaﬁacbﬁpéﬁim@29?Er_xto%%%EQ%Veﬁgm
of "plan-to-trip ZotiarsiReds BllaldB F57 Fitdsarm stimiaer 3 ontich mbaiscupveardly
contact manual t ragginsta bottonestiiRice Bové ey Agé’és ?@Hﬁgg% Qé"’gg'gb‘?qrrn? Egsserrbl_y

tate in _the clockwi se direction. escri !
rlg'? at i00:100f assefyi4? Of yghri-Fincaaluater 230,.andl a estbutsection es Tgp PPED

. o . . . AP bel ow
di sposition sho i ; | t _shown osi tigned

pot fom 232 of  puSke Tany Befarbe (0P RanglAthr i ettty Babar Siden epur to
its initial pos ﬂﬁﬁ@nbadhegréatecéetap@a!Mpﬁ"mMSisr??%%W% frgl(ﬁ %@t}gﬁﬁﬂéy
(oxgept button S miid 8 SalCheRbe? 2o o pirshiiHinactuatonas it o doymamdily
Integral l'y formedunid arnm Z40aNih B%oﬂbﬁfﬁé@onﬁﬁzs mhawﬁipséiﬁg@g@ﬁg&ﬂ@e
mai n portion of actuat %r 230 is enhanced, enabl i ng | o e of
di mensi ons whi chPEHENA4IATRAMRAQ is miesiionad yustwbove mmuapaﬁeoarqlss quﬂrlrf'bér
nodern circuit bggg&fﬂ;@-lggph as circuit breaker 10. I_n the eXﬁ_npk éutton
enmbodi nrent, the carbon steel of actuator 230 Is .045 inches thick.

: . . . i cal
ferably conprised of a suitable polyner (plastic) with electrica
,Zﬁ S Lfalto ,r ﬁge[)r opgr ti ggwhmtmpgm@mﬂSA of button 25 is depressed, the resulting

downward movement of push-to-trip actuator 230 causes bottom portion 242
of arm 240 to contact manual trip bar or member 198, thereby causing trip bar
assembly 190 to rotate in the clockwise direction. As described above, this
rotation of assembly 190 releases cradle 72 and results in the TRIPPED
disposition shown in Figure 8. The spring (not shown) positioned below
bottom 232 of push-to-trip actuator 230 causes the actuator to return to its

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

in a preferred embodiment, push-to-trip actuator 230 (except button
25} is comprised of a metal such as carbon steel, and is integrally formed via
a stamping process. As such, the strength of the main portion of actuator 230
is enhanced, enabling it to have thinner dimensions which are highly
desirable in view of the space constraints of modern circuit breakers such as
circuit breakéf 10. In the exemplary embodiment, the carbon steel of actuator -
230 Is .045 inches thick. Button 25 is preferably comprised of a suitable
polymer (plastic) with electrical insulating properties.



20 15 March 2004 PCT/1B0OQ 01219 In addition to the manual tripping
operation descri bed above, circuit breaker 10 includes aut qg%éréh?b]&{ mal
and magnetic two @pissyg operations which |ikew se can cause tri

assenmbly 190 to rotate in the clockwise direction and therEpyEP¥Iese
cradle 72. The structure for providi ng Zhese additional tripping
operations can be seen in Figure 7 which shows circuit breaker 10 in Its

ON - TRI PPED) di inkg@Rn 1kt h L at ch 90 abutted hard = agai nst |
port1on 92 of 1 atch ourcarten e uafl abiing Boitonthrueiamne, b | n

pl ace by i nt er medirgaken Htiabludes aufoanRic ARG ridTizaH" LR Dar
assenbly 190. Al is#gl\évn is .an aut pnie i Sagsr@% yt%ﬁﬁékg?f?ﬁgns
mechani sm 40 that" '8’ JOSYE? GABGAUSE Kipdas aseenbiyi 190 toaotaté i thaclekpmyad! Y
190. Referring naiireatio®ah@ tik T C A9A, 19B, 20, 21,-22A
and 228, shown in i_s,cl)l a?i'og_ﬁ%rgygﬁet?%rmt ,'"8&1?5?% HhstdreSeppramiding esar i ous
corrponent-sl. As s er@siditiopgbirippiniguapesatimnswgn dis seenqhqric_?&fra 7 \Bhilh gﬁé\% c@%ﬁte a
magneti ¢ cl apper t Uk term nal 28. Magnetic 252
(Figures 19A and b%%%'rﬁ?émtgéé &%?ﬂglaaogﬁa[ghq"ﬁi}oﬁﬂ%&ﬂthﬂ@ﬁchigﬁmblﬂad\Mat'dn a
bot t om porti on 2%8ainsPloviar pait e I eg,ar or W ngs
i ot o 17 et A région Btor BHS 7 b iatonst) noc

260 and 262 havi

262 are pivot sug'g@[f‘@%biéiﬁ@rﬂ’@diatwmthh intarfemet 200(Fjure 1 0BYbf fipSar268 and

. 270 on which piv ' 5, s d r.i bed bel ow. PIvot support
264 incl udes g frgg?ﬁmglgﬁgoﬁlﬂ%@rgﬁﬁg%%o% ?@t.og@?%&m pggambly 250 efitrimel psIOIO

define pivot suRfegbanisasd0 thal ipposttionsdii efdse HExiit
facing stop or protrusion 265. Pivot support§ﬁ264lgn%ﬂ%%ﬁe%§mﬁ%e a

rear retaining protrgss i ¢h hel ps fin | vot surfaces 268 and
270, Yoke 252 al so@alzggfeﬁ@giﬁéwgﬂsgﬁp un Br"gg‘oﬂsg-?&%b% 1918, 20, 25,224,
positioned a poré@n f shaverdin iselativri R audSmafst ﬁﬁééé"ehw n.addition, -
hol es or openi Ngs, t hr ough subsft antra 2%?%?3%\’;13 giet¥n 258

4 are ,forned .
for pufposes descr'ﬁé%r&&gﬁfl éﬁ?e’g@b{@@%dwe& A@agnetip lyake 262w binvatalt 2545 anade
of carbon steel maghetid &k ' | j ckness, Binetal 254
(Figure 20) is p Eﬁar andp%rbf'%gﬁtgiﬁgg?ggiéﬁ %%g&#@&'nﬁﬁ'o&ﬁganm%es

two cutout regi ohEWeD 18AGNECIER)dnclides asubstantsly plawn pobigrRSBwMeECh 2004

bottom portion 258A. Protruding from portjon 258 are curved arms or wings -
260 and 262 having front faces 260A and 262A. At the tops of amms 260 and
262 are pivot supports 264 and 268, with respective pivot surfaces 268 and
270 on which pivot magnet_ic clapper 256, as described below. Pivot support
264 includes a front retaining ridge or ralsed surface 263 that helps define

| pivot surface 268, and pivot support 266 includes a downwardiy facing stop or
protrusion 265. Pivot supports 264 and 266 each include a rear retaining
protrusion 267 which helps define pivot surfaces 268 and 270. Yoke 252 also

includes a shoulder portion 272 above which is positioned a portion of load
terminal 28, as described below. In addition, holes or openings 274 are
formed through substantially planar portion 258 for purposes described
below. Yoke 252 of the exemplary embodiment is made of carban steel
material of approximately .078 inch thickness.

- Bimetal 264 (Figure 20) is planar and substantially rectangular in form
and includes two cutout regions 280 and 282 forming a neck 284 upon which



21 sits a head portion 286. Through a bottom portion 287 of binetal 254 is
a hole or opening 288 for purposes described bel ow BinetaH5§§4 th
structured as is known to one of skill in the art such that gt %%rtion
287 deflects (bends) in a conventional manner above certain tenperatures.
Magneti c cl apper 256 (Figure 21) is plamar in formand includes cutout
regions 312 and 314 which form shoul ders 313 and 315, a neck portion 311,
and a head portion 316. Head portion 316 includes horizontal pivot
portions or arns 318, and the outside corner of shoul der 315 includes a
chanf er ed [eglon or cutout 317. The body of clapper 256. is wider than the
body of n&iaé head priionifs. Throwghisbeltes nortion 887 &f bimeatal 864 iaadele br

(Figure 1 2 d wi.thin a
bott om po%&on@%gge@g puﬁgts)%é‘esrb%s%ﬂ@%? rtgééﬁ‘% IB(S%Q%QH%%S fsgrﬂ"r‘f‘ﬁﬁngfa%é? bon
steel mat émbain tororehef skiltimptiry art seeh alatBsttom lppaibrt 28MidedbcRYbehbigrines 22A
and 22B) | ncI ude subst ant ially planar Port i on 290 from whi ch protrudes,

in appr oxi°RH APoXE CEHAIN BMPeatuysess om connect or portion 292
t hat connects W|th an ext ernal input of electrical current by neans of a

connecting devm&Q@{@hclgPPér ggbfqr ral @J’g‘u% g%lngp f§H,ﬁhEr chq?ﬁldae%r C%@YI des

both a physical and ele I cal ectl nd an exanpl €
shown in Fegjane 342(m3134:wh1bh fﬂm'oshmddeﬂs 3)13 am@31592 r@&:k\mHIOIaSN Oargd

| 29 ter detail
bl on i SeRTipBtion 3t Fleifarisg s 1BOnclylies ofzoniel ohios Barinaser st
respect t @16 @ikiethe? Dutsi@d ROFHE oP Shbiikier 291 Eg:rmd’eéﬂa' &n fé?@&%gt%g?t hat

rai sed portions or surfaces 297 on the top ut out
cause frofttquicd 730Thedadw ef élapaﬁﬁQBQrISMldeh tlnemuthe hedyexftmagnetmwwkﬂ or

292. L t tiall I
regi on 2085an ! E00E 7 Aediep ahihcliBagg gt SrobRr sBHYy < Claeenced 1
For ned t hinmigtespholesor GRMirRgL 3P0 fersnad withimé mton$98mo?~DQ1 9 mt%tﬁﬁéseﬁ tab
or protru bggt_ﬂp%gdyrotrudes fromone si de of portion near e 304.

Pl anar po glow Ak inifeaaed of carhme st maiﬁaalsue the oexarplarong
the sidesgidRydhpbnt. As best seen in Figure 22A, planar portion 290 slightly
tapers along its Pength in a gradual . 15 March 2004 WO 01/16987 22

Load terminal 28 (Figures 22A and 22B) includes a substantially planar

portion 290 from which protrudes, in approximately perpendicular fashion, a
bottom connector portion 292 that connects with an external input of electrical
current by means of a connecting device such as a self-retaining collar. Such a
collar provides both a physical and electrical connection, and an example collar
295 is shown in Figure 4 (connected to connector portion 292 as well as to a
simitar portion of line terminal 29) and is described in greater detait below in
cannection with Figure 29. For purp'oses described below with respect to Figure

29, connector portion 292 has a hole or opening 294, raised portions or surfaces
297 on the top thereof, and cut-outs 299 that cause front face 301 to have a
smaller width than the rést of connector 292, lLocated at the other end of
terminal 28 is a top substantially planar region 296 which is offset from portion
290 via a curved region 298. Formed through portion 290 are holes or openings
300, 302, and 304. A tab or protrusion 306 protrudes from one side of portion
290 near hole 304. Planar portion 290 includes offsets or ribbed portions 308
formed along the sides thereof. As best seen in Figure 22A, planar portion 290
slightly tapers along its length in a gradual



nannéf, with width w2 wider than w dth wi. PCT/IBOO’01219 Referring briefly

now al so to Figures 23-27, shown in Figure 23 is a portion1ngcﬁ,gl§§ (%? Into
which load term nal 28 nounts when assenbled into circuit breaker (1 . Base
12 includes cHaAHBPE 520 formed in both sides thereof, eagBrmidiizge bottom
522. As shown in Figure 24, the sides af planar portion 290 of | oad
termnal 28, and in particular ribbed portions 308, Insert into channels
520 until bottom shoul ders 291 (see Figure 22B) of term nal 28 abut the

bottons 522 of Chﬁhﬁ@".ﬁﬂliﬁﬁ@idltﬂ\'p}§%&§—q¥|§%¥ﬁcﬁ§h with an interference fit

provi ded by ribs 308, lateral novenen W*;Ii‘nal 28.rel ative to base 12
Is prevented. The sides of base 12, and therefore channels 520 forned -

therein, are slight!fefesing bieflymow alop ta Pignots 2307 ashdWisin Iﬁ@lﬂwnzc? R figure
25, with distanggm han.di stance . dl. This tapering aids I'n the
nol ded product i gﬁmgﬁ Oggggé ig .iﬁtc?’ﬁ'g"cg‘a!fi@‘??‘?f "E!ﬁ%' 28 rafunts yehen asseadiecinto

terminal 28 fol ¢ieout brbakertidp 3dsed 0hclnase cidn Qyide a snug fit
therewi th upon ggnsertion bed portions 308r§ée?srlﬁg?1r(r:6e}nﬁquppﬁb?lgﬁ§lal
we

CRb
eng ?gerr:ant bet ﬁrzqfe‘?%hrfwh ?Qoﬁﬂ@ %m@mgm Figbmﬁ?)th@hfgés btﬁﬁiaf?ﬂa} tn%
vertical novenengorg ase .12. .1n order to further
prevent verti calr::éﬁ%/r%ﬁgﬁ? 2:%? t?@%éﬁizﬁ?tabé% b%ﬁ'ﬂ"%@ "fl’ée%agfétomg 3080lngert 14
i ncl udes an abut anoetsi G20 until bottdrh shablders29N @i Fiﬁéiﬂﬁ)%?t%ﬁ}ifgﬂggﬂ’
havi ng a bottom ' [ i_atel osi tioned and di nensi‘one ut
protrusi on 306 O%Hi@gl'}énﬁ%@ﬁﬁs ggé\%ﬁg?ﬁ%@&egéoldﬂﬁgﬁ%aaSpd@.iwiﬂmn interferencement
with base 12. THitpraidg tibs BO8, | Qé}nﬁlﬁ) thus keeping_ .,
terminal 28 fully se tcf;:jmin zhanﬂgtlegélgg%\{éﬁ?énmtoﬁe exe%%?é?@ﬂgﬁﬁ?)ﬁgﬁ?eﬂg S the
bott om of abut e vede - Bbe sidesioibage 12, anshtheceforectmmmely 520 foffed o0
Secured Lo base 15 gty GEGeaN ARG borBhf i P Shoe mkigura 28, wither by
provi ding a |itlitaneg g2 graatenthen dtstﬂnmrd‘!l. of l;]w/@éﬂeriné?agds}l’\fntthe H{d?é%d"Si on 306
and ensuring pr i | thstandi ng. slight variability in e circuit
br eaker comoneﬁ@dqé}\'bbgggé%hg' gﬁ@ @P%waiq{%'ﬂnarp@waq t8@ainak28 or ned of
a thernoset gl afellows thisstaperinpofidsal 19 dd<as fdﬁ&ogma%gwﬁﬁxg%&i‘ﬁv%l%lymlggga

e C

reduced ampunt (I)r{ f ber.'ghgsa I n, order to provi
PCT/ | BOO 01219 'nsertion. Ribbed portions 308 enhance the frictional engagement between

terminal 28 and channels 520, thereby also resisting vertical movement of
terminal 28 relative to base 12. In order to further prevent vertical movement
of terminal 28 relative to base 12, cover 14 includes an abutment pdrtion or
wall 525, as shown in Figures 26 and 27, having a bottom that is
appropl_'iately positioned and dimensioned to abut protrusion 306 of terminal
28 when cover 14 is in a position of securement with base 12. This abutment
holds protrusion 306 down, thus keeping terminal 28 fully seated in channels

520—intheexemptary embodiment, the bottom of abutment wall 525 includes
a contact member or crush rib 526 that is positioned to directly contact
protrusion 306 when cover 14 is secured to base 12. Rib 526 is formed of
compressible material, thereby providing a little “give” to the abutment of wall
526 with protrusion 306 and ensuring proper fit notwithstanding slight
variability in the circuit breaker components in issue. In one embodiment,
crush rib 526 is formed of a thermoset glass polyester material like the reét of
cover 14 but with a reduced amount of fiberglass in order to provide



23 enhanced conpressibility. Figures 18A and 18B show automatic trip
assenbly 250 in assenbled form Neck 284 of binetal 254 is1gmtigﬁﬁj

bet ween arnms 260 and 262 of yoke 252 whereby binmetal 254 is gk ally
paral I el (butWAér169% contact) with portion 258 of yoke 253cpApififY 255 iS
shown partially screwed into one sidexf opening 288 in bottom portion 287
of binmetal 254, for reasons discussed below. Head portion 286 of binetal
254 |s connected to top region 296 of load terminal 28 by way of a

convent i onal heabnh@h@tim@brﬁgret%&@ﬂiwg process. Curved region 298 of | oad
termnal 28 is positioned above shoul der 272 of yoke 252, with planar
portion 290 of termn arallel and in contact wth planar portion

|. 28
258 of yoke 252. Secu?ighlgeﬁ Aend|18Bsshow gutiomatib ripass ' '
such as rivets 3@%%& fo}@ﬁﬁr#!?}% i.nt o | O|%?- 2‘?4 &"ﬁg’ggg‘b ng%%%fﬂga
correspondi ng hol es 300" of 1 ar Ml 24 15 BRgltipRed batwesnarime 268rand 269 af nal

28 advant ageous| yoke852whersbychilnesd! Qéﬁfi§§@@éiaﬁﬁ%{hg g‘é{?él%hgﬁ B%tn'gf?rﬁg rﬁi‘ﬁ?gg
a in) piv

top regi on 296. Eg@lot :zgtaeq iR gcontact with (se
and 250 of ylo_ke_ ot Q294 \)’f& egls?rs ‘“Sﬂ_?e‘dfzﬁﬁagnbow.g parﬁdi{/j QC©W§EQ|('§£B95ne
providing a |in &iéd of 8B6AIN : i scussed in nore
detail bel ow. Asqﬁggl;an P&;?&E%?ggc’ﬁc%@@gggéof@’&?%ﬁ%ﬂ' ATRRARONS17 of
armature 256 fac sseddelow s Headiportion 286 of bikfetal 25904 ' .
assenbly processggg gf!H?&‘fé %5.62 is fi rs} tilted (as shgé\,\'ﬁ}e%vu\:ﬁrdt@qgh?g%'?n3l7
positioned bel ow pivo surg'?! t dz@%‘”ﬁ)ﬁ& 2copverdionahbeat wieldigy bobtaziig/
provi des cl ear arwecesshaCumdbégbn@@&%%%@a?ﬁ%%ﬁo%@%i gn, 314 ‘10 t hen be
rotated into co t. with piyot surface.2/7. Arm 2Red abpye shewldesn
312 can then b_erBerz?fl V\ﬁeékﬁgf\ftb\néanqrmwsﬂ offiemainab2 parallel 2 jﬁ%n'?ggto
i vot arms 318 are erer Boriol 238 dfYbkeSaPP SeB AR thiiri 28 o ke 862 ares 270
by way of retai rﬁ%ﬁ"%ﬁﬁ@ﬂ?&ﬁ%&ﬁﬁvebtﬁbnwﬁﬂh BfinsEge Pt Rés 95453?5&(%52.
Two springs 253 mr%ﬁe ?cﬂ-?eé %nglg@a@l%s 3@20&/@) are attached to and di sposed
bet ween hol es 3%& oi. cTappar A prigrmmal 38. Sepwieddn tri8manineh cur ved
ends or hooks 2ieminal 2hadvaytadiiislyia 6 oRd hregf-gﬂ’ﬁa %g n@%e ;20d
providing the a nt. Springs.253 have 1 5 Marc . ﬁ cﬁﬁﬂ%%
PCTI LB0O/ 01219 ta%%f Q%p region ég%g Positioned in contact with (seated in) pivot surfaces

268 and 270 of yoke 252 are pivot arms 318 of magnetic armature 256 for

providing a limited range of motion of clapper 256, as discussed in more

detall below. As seen in Figure 18C, chamfered region or cutout 317 of

armature 256 facilitates this positioning of the armature during the assembly

process. Armature 256 is first tilted (as shown) with cutout 317 positioned

below pivot support 266 and stop 265 thereof. Cutout 317 provides clearance

that enables arm 318 above cutout region 314 to then be rotated into contact

T Wwithpivot-surface 270 ART 3718 above cutout region 312 can then be easily
swung over the end of pivot support 264 and into contact with pivot surface
268. During operation of circuit breaker 10, pivot arms 318 are maintained in
contact with pivot surfaces 268 and 270 by way of retaining member 263 and
retaining protrusions 267 of yoke 252. qu springs 253 (only one is clearly
shown) are attached to and disposed between holes 320 of clapper 256 and
holes 302 of terminal 28, with curved ends or hooks 253A of springs 253
protruding through the holes and providing the attachment. Springs 253 have



a tendency to maintain a predeterm ned distance between bottom portion 319
of magnetic clapper 256 and front faces 260A and 262A of rraglrégﬁi C 854?
252, and to maintain clapper 256 in a position that |Is rotati %rr:pé

di spl aced i n WaO0HI8¥kw se manner fromvertical (away from -peakBoedda). AS
seen in Figure 18A, stop or protrusiomq265 of pivot support 266 is
positioned to nake contact . wth a cl ockw se rotated cl apper 256 (near
shoul der 315), defining a naximum angle of rotational displacenent of

cl apper 256. Wem tenpérayaotngsintainh §i ' . in Figure 7,
automatic trip as enbl'??gSO. rcl)per atpgﬁd%t%m?gggg%gargclgo%aglg%%?@tq%ﬁo‘b&9ri p
bar assenbly 196! MAYBPUDFaPReREE anyl froatifaces 260k iant 262ASF rhayridiie ybRE PPED

di sposition descp ol Lon W th Figure 8, whenever
overcurrent condi P?gﬁ]s&tg)%gltntdl?%ggﬁgs%gf%ﬂ@QFWPBﬂTatﬁ%@WF@WdlS@!ﬁwdtim on
as shown in Fi garaockyise manmérdadmwﬂrcﬁngaﬁé%(ybﬁeQQQ).fﬁ?é LQup PeFigh
opposite direct ngﬂ) from| ad_&fé%nal_ 8, through maghetic”yoke % and
bi metal 254, from b%tPPSFrPB’gFFf of RIVOLSURPOR) 26994 positionsdity) miake @BhRe!
arm 50 t hrough awith@boEknisee C;%% L NaEL aur that i s wel ded

t her ebet ween, through cl oﬁﬁ@%ﬁta tg‘?ggﬁﬁé@?&"%&%ﬁgi}ﬁ‘legf"égiaonary
contact arm 54 tB‘aniWé“ta@QlﬁGfaOtaﬁasa! displacerhent éfidappasggebl y 250 reacts to
an undesirably high anount of electrical current flow ng through It,

roviding both a ther RO di Gyt -L AR operation. The thernal
Itori ppi ng operation of@h??ﬂn@tem tr.@%{@é‘g%@&’igg qsgsei‘%ﬂ'ﬂiﬁi@m&%e to the
reacti on of bi ne@lépmﬂtlimammkéﬂﬂso_@wemmé !tﬁé?iééL é)élgalfwiga?ottaﬁgﬂ?%f ?r#p”t{ of
bi metal 254 is i l,, 10,1 magni t ude of the electrical curfent. As
current magni tu%@ﬁ@%i@@é{'eﬁeﬁg fﬁ'@éﬁlﬂs&f@ 8@ 2iwhieh leadaito tHRSTRIPRER
tendency to causrtla‘s:tms:e:itlo:rml@Jweﬁtmie@ab&&ia?iriét:wﬁ‘f’efc:h&‘frFmtﬁ‘?—‘%‘n@%ygt Rink ey eft- (as

I'

viewed in Figure 7). Wien non-overcurrent conditio ,e"?Yﬁ’rs
defl ection is nmiMNEEHTENGRRYERNS exishin the SN dispesitiomebh therON afispoaitieh.ast he

dof | ecti on of  biyerar S aae T, Slech P B et MR e fofcilina e BBttt vi th
thermal trip bardiigctionfrsm lasitenninat 28, theoughsnagistic yoR8. 255N GiREECI54
forces 15 March f&ﬁ‘n‘?ﬁoﬂ@n%r(io%g%? oplani/n*e%io 2;5%1%1:80\/2&1%19 ‘contact arm 50 -through a,
conductive cord 289 (shown in Figure 3) that is welded therebetween, through
closed contacts 52 and 56, and from stationary cdntact arm 54 to line terminal
29. Automatic trip assembly 250 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 magni_tude increases, the heat buildup in bimetal
254 has a tendency to cause bottom portion 287 ta 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 287 to make contact with
thgrmal trip bar or member 194 of trip bar assembly 190. This contact forces



assenbly 190 to rotate in the clockwi se direction, thereby releasing cradle
72 which leads to the TRI PPED di sposition. The predeterm nelﬁ I\gurrg Q | evel
(overcurrent) that causes this thermal tripping operation ca ae”?;\ ]SI t ed
in a conventVOA#MeFanner by changing the size and/or shape@fiphigmbal 254.
Furt hernore, adjustnment can be nade by ®electively screwi ng screw 255
(Figure 18A--not shown in Figure 7) farther into opening 288 such that it
protrudes to a certain extent through the other side of binetal 254

(towards ther nalassenmblyregdOey r L g a5 Su screw 255 is
posi tioned to more readily Crcc))ﬁglr% tht%hcgéwé%]gﬁréﬁalﬁéh@gpwgfﬁﬁﬁﬁm Gradie 72
rotate assenbly 148§ laadeio heERIPED dispesitiont Thephertetophifed biipbat (&G]UCi Ng

t he amount of def ' i cessary .t.o .cause the thermal trippin

operation. Cut out(b\?ﬁgylgﬁgt) %Egﬂ%%fﬁﬁﬁr% epRing QBﬁfaﬁaﬂéaﬂ@eraﬁwsted)?ngarg

280A and 282A ( Ficgoventkipl maeapesy chitlging tNai 6idk 855! Mfmlhé{a?h%t he
|

hi gher density %)o@ward current flow in those regions ‘ON
di sposition of & redl oty Bdikaimenscandeseade Py shiectivaly seieningoécren@ss ow

pat h of current WRe | . ck. 284. .In_an assenbl ed

automatic trip ﬁ?e%ﬁ%@?%ﬁ%%'ﬁ@% @ﬁg";@% 'BS&WQ}I@@%S@%W%RQW of

bi metal 254 sub®fWftdesitp qestain extentihtduge thé mmt@&m@téﬁﬁq&%et Ic
[ ot

yoke 252 (see interference wt

FiEhS in o r Lo, prevent

i nternal and/ or Lou3| %g%%’&g%iﬂ%s ﬁﬂBEﬁgiﬂ&?@cﬁuﬁhr erew@56rie positioned teer et o.

I n contrast, cutowre reagilgreontPitrn ' ,nately jus el ow
the bottom of ar Zg)gnag? 262, Th?Qﬁgrﬁwgggaﬁo{ar@q&ﬁ%@tﬁiEfﬁ?éﬁibvyziﬁg)

bel ow arms 260 a%eﬁ Bl 254 gadacts, thex seleativalyhieciicingdhe @mouREof deflection
susceptibility ofhat Rosés i ' l,.254 to increased eddy current
ef fect heating t hat coulegg% t}ggag%éthaeﬁhea %éﬂpépgﬁp?ﬁhﬂﬁ- of that area

during high (interrup gl current conditions. Automatic trip assenbly 250
al so provides a magnet¥iout fagignsRBO ansk?282 obbimetal 284deivei roBhddtEdRBls T | OWs

Rl “F0 e 29O End SeATEARET ), ool o S cn o bl
generates an at t4ensity dewnwece cutnertt floasinahbeeRiitis (dhﬁn%ﬂé gﬁstg%%%n%fa Pper
gi/ﬁlggg@“ |C:>I ET ; [gggpgq;‘fgaég%) %Qgse%fsbzyﬁhgfn rr%b\reing2 gfz t'helﬂiw partﬁ of rz:urrent
between head portion 286 and neck 284. fn an assembled automatic trip
assembly 250, cutout region 282 extends down the length of bimetal 254
substantially past the bottom of arms 260 and 262 of magnetic yoke 252 (see
Figure 18A) in order to prevent interference with other internal and/or housing
compohents positioned in close proximity thereto. In contrast, cutout region
280 extends to a point approximately just below the bottom of arms 260 and
262. This provides for a wider bimetal 254 below arms 260 and 262 of

magnetic-yoke 252 which reduces the susceptibility of those portions of
bimetal 254 to increased eddy current effect heating that could cause an
annealing or pitting of that area during high (interrupt) current conditions.

Automatic trip assembly 250 also provides a magnétic tripping
operation. As electrical current flows through magnetic yoke 252, a magnetic
field is created having a strength that is proportional to the magnitude of the
current, This magnetic field generates an attractive force that has a tendency
to pul! magnetic clapper 256 towards front faces 260A and 262A of yoke 252,



The magnitude of this attractive force is enhanced because, as descri bed
above, the body of clapper 256 Is wder than the body of yo%%hﬁ§%h2&%?”
non-overcurrent conditions exist, the tension provided by -springs~ 2.53
connect ed betWREHIAH es 320 of cl apper 256' and hol es 302 obciieoizes mi nal
28 prevent any substantial rotation of gl apper 256. However, above a
predeterm ned current |level, a threshold | evel magnetic field is created
that overcones the spring tension, conpressing springs 253 and enabling

bottom portion Jie mbgnituaensithRStraiveaerefiybhiad@idiea Qé‘@sec{ésg';gc W se
towards front fages %I%SO nd %GZA of yoke 252. During thrs Totatlomn
“bottom portion 3 %‘g‘b@FCEBBe" § widertthan thei hadynafgoke 2621 Mimerpar or

menber 196 whi chpog$s j b O E: £l iall osi tjoned between

cl apper 256 and ??ontvel?gg’é@téZ d%ﬂ%‘%ﬁ@kﬁ%%q%&@v%g Yi#r9ge @RBact noves
e 0a bt B ot g LT e Rolt 200 ndatbies 982 B8 Mlnfiod o
yoke , ere r [, _asse o rotate In the cloCkw se
direction. This ?%EE%‘@PQQ%éub#ﬂpffﬂ&@ag%gtéapw@sgs Hraeeverpatbviera det ai |
above in .connect predetdrinihgd cﬂ.uféhtﬁevel,'%sth}"lésthﬁlcfIBﬁe!tsrﬁﬁrgggﬂgtﬂfe@ I%%%g&&egtat 'on,

the predetermned current |evel that causes thi
operation can beP%dFerBegihe spijnastensian, enmpreesing springs 25hand Mabling bottom

i mpl enent ati on ' ' i,oned springs 253  that are

cgﬁ nected bet weglrr)lorfb“())':l ?g%%gglra ? Pé'?%qg) %’? &3'1"@688%‘958%'“%&8'%9@5@ towsards dzint 28.
In Figures 7, 1giapesid@0A and 2B2A of yoks 252. SRAMgtHRoREGH, RStHn? poiBR 3183
of magnetic yokecléggqrﬁégstalget | alr{% eﬁtend bet ween bi neta 4 and I"oa
terhm nal 28]; T[nhs S ' rﬂ'zl sb‘f’c’_ gﬂt'ﬁﬁﬁ%ﬂ@ﬂmbayckmmrdﬁBMGma_gtenleraI
reshaping o eshomgniatFi ) : e ositely
f1 ow I?\g gurrent s.in ter r%gljr:.aINESSb%ﬁg%? mt%@%ﬁgﬁ ?ﬁgg?ﬁgséﬂ“bfrggbéf’?? on
of circuit bre anl 285A pEyele2by This contact hiaves the i ofwipfHagvpet | on
limts the int SR | ne her eby_reduci ng_the

out war d bl owof f Eg@%ﬁ‘?@et vveenﬁ{b é’?‘m%n%fﬁ%édamﬁgﬁr@fﬁqﬁ(%%é?-ﬂ‘ﬂﬁbY forcing
generated duri ndripighassamitert©0io Yotate indhé cloerdiskidiestion M is IEHHIRY 1 N

bl owoff force r lJ. kel i hood. of the force causing termnal 28 and
bi metal 254 to ﬁﬁﬁegﬁrda@?9°ﬁ€°M§ RSIIthed idetsil aboye in ponnaction wathdrigurd:8.i ng

such high currenés w_ithdhé trasral tripping operation, the predetermined current level that
causes this magnetic tripping operation can be adjusted. Adjustment may be
accomplished by implementation of different sized or tensioned springs 253

that are connected between bottom portion 319 of clapper 256 and load
terminal 28.

In Figures 7, 18A, and 18B, it can be seen that portions 258 and 258A
of magnetic yoke 252 substantially extend between bimetal 254 and load

temq!naLza.—J'hisﬂpesitioningofmetailicmagnethwms'2 causes a general
reshaping of the magnetic flux lines that are generated by fhe oppositely
ﬂowing currents in terminal 28 and bimetal 254 during the ON disposition of
circuit breaker 10. By reshapling the flux lines, this configuration limits the
interference between the flux lines, thereby reducing the outward blowoff
force between terminal 28 and bimetal 254 that is generated during high
(interrupt) current conditions. This reduction in blowoff force reduces the
likelihood of the force causing terminal 28 and bimetal 254 to undesirably



PCB' /1 B00/ 01219 Fi gures 22A and 22B depi ét an enbodi ment of |oad term nal

28 that may be used in circuit breaker 10. That enbodi nent . f
stanped stainless steel having a thickness of approxinatel QS_I\%{?@?R@LGS,
i s nost usef WO O0/I$9&ppl i cations where el ectrical current Welbl diokh ly be
bel ow approximately 30 anps. For highery current applications, another
enbodi nrent of a load term. nal may advantageously be used, as shown in
Figures 28A, 28B, and 23C. In order to better accomodate the higher

currents, term ngje f ' di nent is formed of stanped copper or
brass of an increagggﬁtaﬂidc"{zﬁgss,sgﬁg‘?g?‘aﬂﬂf%mc ?'LWS-.O% i nches. Term nal 28A
I ncludes a substantially planar portion 330 (again tapered) from which

protrudes, in approxihiguws\22pand2erlideplctan fehtididiRentdf %ttg%ﬁgpﬁmr

portion 332 vvithm% %%Ifegri o%enw{% 334 extendi ng therethrough. ctor

332 al so i ncl udeS 7 ndems B5{Cuithreake 10. That amgdivent, farmedtof s&Raped hat

cause front facestaBfedsatésVRvia | h st. of ,connect or

332, and a notch or cutout 3%7g?)??ﬁ?ﬁ#?%%br#?‘ﬁ{e}té%a‘{?ﬁﬂ?'ﬁs'fsrﬁ‘ﬁﬁt wsaful 335

t onar ds openi ng ‘88Pplications wiere glectripat eura@e wil hon@éllgd:eaﬁelé\b%pﬁi-diﬁfp?@gﬁ of
offs

termnal 28A Is S ' | apar,. region, 336 which Is t from
portion 330 via ?%ﬁ?&éﬁ?é@%t\%t%ﬁ%@nﬁh?%w embpdiment of3laade hol es
e 05 502" ( T operat fac et Sy Bbe, AR FIgRed 28R, 580 000d
openi ngs ‘ achne e two springs : ab™o usi on
324 (hgvi ng theojs3a§e}"p‘lr5ﬁ6€>eb§{efaﬁmmwﬂa thedhighter cuments aferMal 28AfRIigES
from one side ofemisddim@nt i —_—7Y r i cavity 346 gn the other
si de. Ri bbed pore'.t i ons 321&8!33?%11%&1 é%t%gﬁrgrégsﬁﬁgﬂ%rb? gfﬁﬂx?@fas?ﬂ@""ﬁ%ons
.described abov@f@PPFXiraatslic.098 inahiesb Jermibnat 28AINCRARSA! sittaTtRAR

. . ; ] pinar
Ri bbed portions unced. as ribbed portions 30% ue to the
general incr easﬁ% n@?"g@p?‘é@%ﬁm ng’ Pret Ky apprematelyi nal 28,
al t hough they pieipetslicularifashion, o/ bstters cohhedb For f e 12.
Al so shown are 352%8#‘; di iq% 35{9 f o enhanci n%@ heog_??g@ﬁa @‘?’88&“&%@'. egi on
338. The operati® g ingEsthosghy,Ganngctar 38giaisodndudes indentsBB1 omthe .
particul ar, autepribereoff EitBuRBINRLY frd septial Ly the sane as .
described above,in 15 March 2004 V\D%%%%Gfbdé@f con 38"%&13%'?9{‘“{'9&% nal
o8 an the rest of connector 332, and a notch or cutout 337 extending from the
bottom of front face 335 towards opening 334, as shown in Figure 28C.
Located at the other end of terminal 28A is a top substantially planar region
336.whlch is offset from portion 330 via a curved region 338. Formed through
portion 330 are holes or openings 340 (for securement to magnetic yoke 252)
and holes or openings 342 (for attachment of the two springs 253). A tab or
protrusion 344 (having the same purpose as protrusion 306 of terminal 28)

protrudes from one side of portion 330, with a corresponding cavity 346 on

the other side. Ribbed portions 348 are also formed in portion 330 for the
reasons described above with respect to ribbed portions 308 of terminal 28.
Ribbed portions 348 are not as pronounced as ribbed portions 308 due to the
general increased thickness of terminal 28A as compared to terminal 28,
although they provide a similarly snug fit within channels 520 of base 12.

Also shown are support ribs 350 for enhancing the strength of curved region
338. The operation of terminal 28A within circuit breaker 10 and, in particular,
automatic trip assembly 250, is essentially the same as described above in



PCT/ LBOO 01219 Referring now to Figure 29, shown is an exanple

self-retaining collar 295 that may be used with either |oadxzt ' 28
(or 28A) or line termnal 29 to connect external conductorgstl\ﬁéer%?@.54

Col | ar 295 i ¥PAUH887a base portion 480 having a subst ant i gl RR$H; €nded
square shape. - Base 480 includes inwagdl y-facing detents or protrusions
482 formed in the two vertical sides thereof, and an upwardly-facing
circular protrusion or raised surface 484 formed on the bottom A neck 486

is formed on thecbame®oni@Bichiial ggfi ning an opening through which a top
portion 488 is inserted. In the exenplary enbodinent, top portion 488 Is a
screw having a clanp portion 490 rotatably connected to the bottom

thereof . | , col | Beferdng newdo frigsre @9, shdwn i9wn 6% Soin
tere;n'e(r)lal S gf usgi Qg;itﬁatt?ﬁ 55[15%9' Eestﬁr i [bi th1 hi s connggts?gﬁefv%niqlwggfﬂect
to load term nal 28 sho%rﬁ1 N |H{f & Eﬁﬂaagﬁmﬁﬂﬁ,z&@ﬁﬁééiOErliqmbermml 292 of

terninal 28 is itizsmrtr;mttéxtemdha@ﬁ?ddb%&s&!déﬂété.hgb@-"ég%ﬁ@ﬂﬁgrg %ggg‘? 585@%“254

detents 482, and ¢Jﬁ;;a|.l operE)ilsng 294 is engage

Cutouts 299 of {&r HRHRR BbsiRktially apen-ended sqsansishape bBesy 80 iRGyg&nab! ©

front face 301, Inaedly-fadsg : | Il er than the inner wdth of

base 480, to easjly sli do |ﬁeﬁgﬁ%&'éﬂégﬁ%ﬁsﬁgﬁé"%‘%@m’a@w:bveragmm&r 292

therein. Protrus§fofsandan upwhtdiy-f29% ciraNardRstadion Bf Rliddef zﬁ.gfa% fd'a% with
Ve t'o

openi ng 294 thatfof.,ﬁéa novenent of the collar re

termnal 28. Detents %bgh%%ﬁ%ﬁ: 4} Nees488, sdormed 08 the topl ofizee @80} definindpe

o ovi ded by 1 é?s:?’g‘;ggi’?%ggi“%g‘ﬁé‘? 4 8 T A58 5 insbid ihe XA o

novenent of the fepk top podion 488ds Ri seaéw havingRoclaib GeREbraso® HithtabRS

shown in Figur e e¢bhneéelidiheBoudms 1 self-retained disposition..
Descri bing the connection oef2 ét(t)qrﬁztiﬂr'é}? wWth respect to load term nal 28A

shown in Figures 28A and 28B, connector portion 332 of termnal 28Ais
li kewi se inserted i nibUBRRlaE20siscionneatedi drito teperdisf @f@oﬁﬁﬁ&éfnﬁiﬁé@}tﬁ
i s

482, 15 March 2QR4uiVrdlbdl 698 .01219 29 and until opening.
engaged by circul ar protéug?'oﬁegﬁmg%ﬁcem o withgrespect to load terminat 28

shown in Figures 22A and 22B, connector portion 292 of terminal 28 is
inserted into base 480 such that raised surfaces 297 abut detents 482, and
until opening 294 is engaged by circular protrusion 484. Cutouts 299 of
terminal 28 facilitate this insertion because they enable front face 301, which
has a width that is smalter than the inner width of base 480, to easily slide in
and “channel” the remainder of connector 202 thereln. Protrusion 484 of
collar 295 provides an interference fit with opening 294 that resists lateral
movement of the collar relative to terminal 28. Detents 482 of collar 295
prevent vertical movement of the collar relative to terminal-28,-and-the

enhanced frictional engagement provided by raised surfaces 297 of connector
292 also resists lateral movement of the collar relative to terminal 28.

Positioned as such (as shown in Figure 4), collar 295 is in a self-retained
disposition.

Describing the connection of collar 295 with respect to load terminal
2BA shown in Figures 28A and 28B, connector portion 332 of terminal 28Ais
likewise inserted into base 480 such that its top surface abuts detents 482,



of term nal 28, cutouts 333 of terminal 28A facilitate this insertion and
provide a simlar channeling effect for the remai nder of cqgw%ﬁ%o@‘gz.
Not ch or cutout 337 of connector 332 also facilitates the in | cause
it is appropwoal/edsyr si zed and configured to channel ci rculp%cmggﬁ%é%lgsi on
484 of collar 295 under connector 332 ahich is beneficial 'since nect or
332 is of increased thickness as conpared to connector 292 of term nal 28.
Protrusion 484 of collar 295 provides an interference fit with opening 334
that resists |at ta-Of ; r. relative to term_nal 28A

Det ents 482 of coﬁz:gérmtm%fﬁ@ga?)&q igﬁ{egs?ﬁ%%h?gw r%?@%‘ﬂﬂ@@?or‘-'@%toms 299
provi di ng an- i nt e¥fftermainale?8, icutauia 833 af temires ReA Jadith ' fagaLl ar
295 relative to t;gi I.;nal, 28A,. V\ne&‘h etents 482 al so%[)l?tesv@ﬁ%{rﬁﬁg%gﬁr?@g?
movement of col | &1.>988" PRATINElG efiget forihe femaindss of sorredtor 332 Neith or

di sposi tion of cajutaut Sa%f"’@’“h@‘-’@’??é}ﬁgﬂﬁt@@ﬁﬁgfﬁgﬁq& %%}5 i s.connected

onto the end of one of the term na clrcult ,au§ﬁét'§nd of an

ext fer nal ]E:O ?guct GPPERar 'E?:GP{E §ized anﬁh@ﬂflgdie_dtietohaaml(dir@g’lgg ﬁ&ﬂrt%{tﬁl 461§of t?fflar g
surface o e ) ortion. anp can then be Towere
by means of rot a?zlgg]nd}gjfe ' ?8#*@%@@%5’{%10}' ¥ ﬁ@"efﬂ‘?’é%‘cﬁrqoﬂﬂﬁﬁﬁa%& issefcur es t he
external conduct dncreasgdhidkaess aslcompskar Moiméfté??@ E’?‘eﬁﬁfﬁﬁ%’éh@wieg

| g a

provi ded by way %f \%ﬁe %ﬂ% es 20 in cover 14 ure

tool such as a scPamicPlan Toides aarintedferaneetfib withmpeaing 384thst rewpitpul at e

screw 488. Ref er jatagh| | wn cradl e 72 and
PRASEIGHCE ol Mo B D3t hitan

cradle pivot pin 82 of the present 1nv 1'on

13, pin 82 Is | 2B8sappjntariadends 384iof gorhentor3a?, pg;wmﬁ?aﬁii,qg%fgggé ﬁﬂ.‘éf

Chown 1 n P gar e 24e8R65 Bled! B6TeRe i Bou 245 Toluvore serpinalizeag withper
toggle. |ink pivdeteptsi48T alsegrevettingehttap mbrerlenPol éBil'anrﬂgé ﬁﬁ“&? rture 390
connecte

consisting of a | cufout or hole 392 inter endi ng
into) a |arger c%ﬂﬁéﬁﬁ‘hd‘%ée' -tefained lispositiontof ¢ollBRO5 is teisrealizal.as to be
| arger than the thickest dianeter portion of pin 82. Before pin 82 is

iti d bet hohfter éilig 087
IF;CC)Z'SI'II I :S(C))rC])?OlZiQV\ggnsi ergla!?etrefor gggEfggjﬁeﬁﬁ{ggﬁeﬁﬁégggog&@}nga‘srﬂferted .

mi dway t hr ough | gIFCdJétr the end of an external conductor can then be inserted
between clamp 490 and the top surface of the terminal's connector portion.

Clamp 490 can then be lowered by means of rotation of screw 488 until the
clamp frictionally secures the external conductor to the terminal. External
access to screw 488 is provided by way of one of holes 20 in cover 14 (Figure
1) which enables a tool such as a screwdriver to be inserted and to
appropriately manipulate screw 488. |

Referring now to Figures 30A and 30B, shown-are-cradle 72-and—————————

cradle pivot pin 82 of the present invention. As shown in Figures 12 and 13,

pin 82 is laterally and rotatably disposed between sidepiates 84 of circuit

breaker 10, and provides a point of rotation for cradle 72, As shown in Figure

30A, cradle 72 has an opening 393 through_ which upper toggle link pivot pin

78 extends. Cradle 72 also includes an aperture 390 consisting of a smaller

cutout or hole 392 interconnected with {blending into) a larger cutout or hole

394. Larger cutout 394 is sized so as to be larger than the thickest diameter

portion of pin 82. Before pin 82 is positioned between holes 396 and 398 of



cutout 394 of aperture 390. Because substantial pressure is not required in
order to insert pin 82 through cutout 394, pin 82 nmay advant1%q‘§%§ﬁh Otfe
heat-treated for strength so that it Is nore capable of wthst i é he

hi gher i nt erWa0@¥per at ures sometines encountered in cirepirfpdafeakers. As
shown in Figure 30B, pin 82 includes agstepped-inward portion 397 m dway
along its length. Pin 82 (presently inserted in larger cutout 394) is then
shifted such that portion 397 beconmes seated Into smaller cutout 392,

cut out 392 bei ng siddptfe | t wi.th while at the same
{ime. inthe oxemlary’ SSSSrrighre PIRERIAZR oIS riumEogreieraer
Because porti ons CUi8t A9 pf pert@e 3000 Betasse pabstantilarsssnes kgﬁ??é%;e?ﬁﬁ t oo
thick to fit wtlhy 3%:3' . Et ut ﬁ92 t hey provi de shoul ders I'C
ensure that cr adlbe&b}-é re@'ﬂg Ctﬁrrc&ug é&f%ﬁl?’gr‘w n 8¢ Magadvantageauisty 182 i s
th t at abl sat-treated - f Sl | 4,

Ty 0301, ot ctmomteS it oo ek b

cradle 72 is able to rotate during the tripping an
of circuit breakg}terf@[m‘?‘%'é%ﬁ sQmedinaes emtounteretan cioouitdrealests URs dhodte Of

t : 1 3 p i dent,l f. i 82, dl
0, TS 85 A9 SRR el of o
These two net hod#ngih.r Bim82 presemtly indared Roaryes cutdut B4 i{glﬂ?éﬁ é?{ng%d 9??{'

C .

i ncreased fl exi bfl‘]a't oper at i ng ani sm

oper ation of

particul ar, proper F’é{‘%ﬁineéoﬁe@%imﬁmgﬁenqutomaearcmomgz bgihg 82

sonehow | ocks upsiaed tec e & & §HY 398 of .sidepi ates

84. During-the- assemgmgéggﬁbgé%%%@@g?égge?%g'ff’eﬁ?’ﬁen‘ﬁitﬁ?ai n the

engagement of st &¥5Re Rent.i ena pivf 8dtoviotate ither8in. \Bdoh

cutout 392 of c3gyh 8f fid-82% ﬁ{g&)\gﬁa i P Fﬁ\@%fﬁﬁf agg?& stog bgr gh?{?s

positioned close to, A f2apand stepp s IPRPY7 greftopdhighito Biwithinent or

cutout portion Ypdlesicutnsdne, haysnevidé BRowded!whits chilrd that cradle
s

assenbl y-CondUCil)éﬁ'lagf?f&%rk%ﬁas .detoi,ct (éd. Posi ti oned as such, gb? bar 88
has a tendency |td;) abu {OmRXot pip 82, JWhen pin §2isdheni miatablyositiometor t o
the left, thus phatwean hosA96dmNBIDbf si ' L ecti.ons, whi ch
could result in ﬁ L oose se&ti ng,. of pl(/%?ggg)'?fr{a% Fgaroﬁz‘%?%%oﬂh% M?%&W‘g
PCT/ 1 BOO 01219 31e&IPRING Ad gesetting eparations off irculk breakeall 0 essritabalrseci r cui t

breaker 10, the T fot8fion can occur in one of two manners: cradle 72 may rotate on
(independently of) pin 82, or cradle 72 may rotate with pin 82 (within holes
396 and 398 of sideplates 84). These two methods of rotation are
advantageous in that they provide increased flexibility to the operation of
operating mechanism 38. In particular, proper rotation of cradle 72 can still

occur even if pin 82 somehow locks up and cannot rotate within holes 396
and 398 of sideplates 84.

During-the-assembly process, stop bar 88 serves to help maintain the
engagement of stepped-inward portion 397 of pivot pin 82 with smaller cutout
392 of cradle 72. As shown in Figures 6 and 8, stop bar 88 is positioned
close to, and substantially to the left and below, an indent or cutout portion
395 of cradle 72 when the cradle is in an assembly-conducive position as
depicted. Positioned as such, stop bar 88 has a tendency to abut indent 395
if cradle 72 moves downwardly and/or to the left, thus prevénting substantial
movement in those directions which could result in a loose seating of pivot pin



si'de- by-side conpression springs (not shown) acting upon cradle 72 provide
a spring force which also serves to keep small er cutout 3921%m%%@§2-34th

st epped-inward portion 397 of pivot pin 82. Although stop bar 8 he
pair of side¥Byl48k conpression springs maintain the af opedgBdjeied
engagenent, they nonethel ess enable a I3ittle "give" to exist in that
engagenent whereby cradle 72 may advant ageously nove a snall distance

about pivot pin 82 which provides increased flexibility to the operation of

oper at i ng nechani8rin EBgeRafteutriodg Iages otily d9s8mbRs & top bar 88
|'s shown |aterall xéj gl sgosed betveen si degl at 65 846&%{1@%%%@&&@ ﬁ%c‘?eﬂ'a%
ends 450 whi ch afe > O HUe FBMBIRSHANCTRfingAiel shown) acinguporatradie 78 prviey

than the main poatspfifg %Wrce WMictSisd §9N§§ F?(?‘ E?%ﬁ ggl%ﬁ%errcilg@q ?,g%;ﬁg‘éélgg@g 825 2

During assenbly, ends 450 are Inserte
until shoul ders #%PPedfinveard foation 397 of peot pih 82E WtholdtRBtoBRRR BB AL )pair

contact inner su 4 si depl ates 84, After this insertion,
portions 450A of Bfeﬁgg%){%@% %&@P@aggﬁ&gpngﬁ maiipipdhe siprementionede out er

surfaces 84A of SROEIEMERSES nofleBRRL RAbRLE(8SGvENo U iffnaf| veLer. L8

ss portions 450A ul ders 456

then used to inwardl nié)in pre
are forned (onl ye'agﬁﬁ% Y mdRgbyRRde, 72amet adyantagesudly inove atsmalnéislgpess t o

be structural |y Abdubpivdh Birl &Y .tEt t e substantially flush
W th respect to out or surE a%%@h@ﬁ%ﬂ %\rﬂd%@ﬁ\g ?awggleegiﬁ’ﬁihﬁ@égﬁﬁefﬁimwf

shoul ders 456 haQReratingimgehanism8&. er t han openi ngs 454, they cooperate with
I nner shoul ders 452 to help maintain the spaci ng between sideplates 84. In

kot 6 oy BT Ao A5 et
e AN e o e
N 56 shoun 1 n_Fi gt oo Lo Rermeg (RgeRb Stk AE Eig rppb5ent i
2004 WD 01/ 16987 8 ABdNsarisdantoimies 454 pbsideplatesidaunts shsulliensemB28¢hich M | ar
to stop bar 88, fﬁa‘*@%é?ge%falﬁégr than openings 454) contact inner surfaces 8.48 of
sideplates 84. After this insertion, portions 450A of ends 450. protrude out of
- holes 454 along the outer surfaces 84A of sideplates 84. A machine, such as
an qrbital riveter, is then used to inwardly spin press portions 450A untit outer
shoulders 456 are formed (only one is shown) which, although of sufficient
thickness to be structurally firm, are thin enough so that they are substantially
flush with respect to outer surfaces 84A of sideplates 84. Because outer

shoulders 456 have a larger diameter than openings 454, they cooperate with

inner—shoulders452~te—helpmaintaiﬁhe?.pacing"bémeen sideplates 84. In
particular, outer shoulders 456 will resist further outward separation of
sideplates 84 potentially caused by, for example, forces generated during
“high current interruption. Inner shoulders 452 resist any inward movement of
sideplates 84 (towards each other) that could potentially occur, .This
maintenance of the spacing between sideplates 84 serves to help ensure
proper positi.oning and functioning of operating mechanism 38 components.

Also shown in Figures 12 and 13 is a support bar 460 laterally



i ncl udes ends 462 which are, in the exenplary enbodi ment, of a snaller

di aneter than the main portion of bar 460 and separated ther1%f!\ﬁ§)rgﬁgéo
shoul ders 464. During assenbly, ends 462 are inserted into holes %f
si depl at es 84V@AVIP8Tshoul ders 464 (which have a |arger di apBySsoobly

openi ngs 466) contact inner surfaces 848 of sideplates 84. After this

I nsertion, portions 462A of ends 462 protrude out of holes 466 al ong the
outer surfaces 84A of sideplates 84. A nmachine, such as an orbital

riveter, is thendispes : SR .ess_portipns 462A until outer
shoul ders: 468 are S?"f O%ﬂ%g%%‘ﬁ%@%m%é?glsf%wﬁ?( t%ﬁt?qlgﬁfgqiﬁ-éﬂpﬁ@ﬂbﬁb@@er s 468
are of suffici enincludeisendesib2twhibe aﬁé.ﬁuﬁiwéﬁnhmaﬁy'érﬁﬁoéillﬂﬁﬁgﬁfg sHHé;nr enough
to be substantlah}a}/rhégu%h V\nth,resg_ect to outer ‘surfaces A0 F’depl at es
84. Because out er SUKSEh Gaphe main Ry lonof bar 4@0 aad separated therefiopeby ngs 466,
t hey cooperate wshduldiereatss. TheuH , ifh.stap bar 88, to help

mai ntain the spaci n&abet ween sigg%{)gl%at es eg@@ﬁﬁ?"a{ﬁg\%ﬁaﬁﬂﬁo&g 486>f above

in connection wi tHeRlaRs §huntishoulders MéWicbﬂaﬁ@@Q@Mémeﬁr%rﬁar 88 and
ol es 466

support bar 460 ' baon st eel tal. In addition,

for support bar %ﬁ%@%ﬁgﬁ%ﬁgéﬁhﬁﬁgﬁtﬁ@% ?‘fﬁaf@agplawesﬁﬁemmms 84 t hat
are substanti al | ipsemionhportionpd62A &f 8hae 465 pYhiRS re formed for
stop bar 88. Suc%aoosistio i ng of stop bar p88 g%ﬂhﬁﬁcgrégﬁggﬁ?omhﬁwrdes
for proper spaci Cra 84 3fes §rd Spmachine ssuchl asnan oitar rivestdr, lsghbenot h.

I n the exenpl ar yusegntb ey i ' ositioned between trip bar
assenmbly 190 and -crossba&%pm%%%?rhﬁse%%ﬁﬁw l'tsi?'BH REP Hiftiers ze

t her eof sel ect edogBed (rply one isishawmotAlihough bates shb@lbefsqi@tél‘érbf%fﬂ%g%e

be heed i 1 or dericehess Y ST By AR, dhey Bk imin Bipusitada subtamtinty Sustd.
Ref erring now t ovith rpspect3t catetr aAgicBs BAARIf n S ar '
handl e assenbl y%% I%ndeaﬁ%soci t ed pa?al | el ggeg%éﬁ?‘gsﬂgﬁlosp “{hﬁgﬂ"o&@ﬁrﬁt e
or support nenber HhsdehbrYersrameterihan epenings 468) theyacutiperate wthidhier70 i S
formed of netal shoukders 8¢ ENEK ey i.ncludes parallel and 1 5
March 2004 WO 01/ 16987 PCT_/|BOO%?%S&%?%@%@??W%@P*“ﬁgﬁéPgaas?&Mﬁ%ﬂ pl at es
100 that are cofifePlales Bdgeithe mannen described above in connection with stop bar 88.

In a preferred embodiment, stop bar 88 and support bar 460 are
formed of carbon steel metal. In addition, holes 466 for support bar 460 are
preferably formed in areas o_f sideplates 84 that are substantially on the
opposite side of where holes 454 are formed for stop bar 88. Such
positioning of stop bar 88 and support bar 460 provides for proper spacing
maintenance of sideplates 84 along their entire length. In the exemplary
embodiment, support bar 88 is positioned between trip bar assembly 190 and

crossbar assembly 60, the exact positioning and size thereof selected so that
it does not interfere with rotation of those components. In other -
embodiments, additional support bars may, of course, be used in order to
further ensure proper spacing between sideplates 84.

Referring now to Figure 31 and again to Figures 12 and 13, shown are
handle assembly 70 and associated parallet sideplates 84 of the sideplate or
support member assembly of circuit breaker 10, Handle assembly 70 is
formed of metal in the exemplary embodiment, and includes parallel and



handl e platform 101 that interconnects with handle 24 of circuit breaker 10
as described bel ow. Each handl e assenbly plate 100 i ncl udeg %@52@%{]9 102
(only one of which is shown in Figure 31) through which han P y
roller 86 ext¥RAY1P# gure 5), and each al so includes a cir QdgraBogRiot
region 104 that rotatably mates wi th a&3correspondi ng pivot surface cutout
106 (Figure 12) in each sideplate 84. Al so shown are handl e assenbly
actuation tabs or protrusions 108, that protrude fromthe bottom of each

handl e assenbly SYateetricdhandircissembiyigiated F0D tharafbohnetialad é)tﬁé}%?n v
contact nenber 19%:1 ga@h m%&ﬂ ate 84 includes an actuation PRD=ERY 8ut
regi on 110, inclu Nl Rlatim hat intersannacts withandte 24 epairodit brédieraachs

actuation tab 108esathdd sibwe f : . throughout a range of
notion of handl e assenbly g\g E&?ﬁﬁ,‘g”%ﬁ?gﬁgﬁfb&@?ﬁ{ ?@éf”&&’d@P ARenBigHkSr

10, as descri bed (Pl 8fie oAwhighdasshown ifFFigure 31 )Lthrawsh Wﬁich%ﬁ@le%s@@ﬁ{?ye 84
al so incl udes anrgpeREng: OB Enf o Bﬁ} I]s] inserted the stemor shaft 107A
of a stop or tab 1%? an ng 4 Wé'&%l\gg i€5¢h algprinciudes gcircotar pivet cagyhéry 904 ed
'so that {hey my i romatmtyamietseditbs cBrreS6sRIMGTBRBE MR RLRSE YD (ERerS1S) O

| i

each stem 107A ig spin pressed, for exanple an or jgure 12)
order to secure E‘[%%é‘% latg 84. Alsp shewnsue handletassemblynsstiatiinstabl 6B
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PCT/ 1 BOO/ 01219 34 of rovensnt! f o 953 &1AR 9r tab 108 \having aheaFportion

position, act uat‘iOc?B. t%tlops 107 are configured so that they may be manufactured by a
screw-machining process. The end of each stem 107A is spin pressed, for
example by an orbital riveter, in order to secure stops 107 to sideplates 84,
with head portions 1078 positioned along the outer surfaces 84A of the
sideplates and at least partially externally overlapping pivot surface cutouts
108. Secured as such, stops 107 prevent pivot regions 104 of handle
assembly 70 from becoming outwardly disengaged from pivot surface cutouts
106 in sideplates 84 due to, for example, outward forces generated during

high current interruption.

Referring now also to Figures 32 and 33, and again to Figures 6 and 7,
shown in Figure 32 is cam housing 62 of crossbar assembly 60 without a cam
follower inserted therein, Disposed 6n and protruding generally from the top
of cam housing 62 are stop members 112. Figure 7 depicts the disposition of
cam housing 62, sideplates 84, and handle assembly 70 when circuit breaker
10 is in the ON disposition. Note that, in order to provide for a normal range



or arms 108 are separated fromthe bottom portion 111 of cut out regi on 110.

The tops of stop nenbers 112 are internally positioned bet\/\/el%rhﬂesri%ﬁig%2 tes
84 adjacent tg actuation tab cutout regions 110 and not far bel© ed
portions 109 SfOULEWtion tabs 108. As such, stop menbers Li@y@foizie
positioned to abut against curved portizns 109 when handle 24 is attenpted
to be noved cl ockwi se towards an OFF position at a time when contacts 52
and 56 and crossbar assenbly 60 nonetheless remain in the ON disposition

(such as when confPb@p¥ersentafhangicascibla7 sSheses gdisposi tian) . This
abut nent (shown igr ‘Jjjg%u,[@ 3% whi ch eocc%r%ﬁg?%g sl Bﬁ%'ﬁ&g_taé‘&‘i'%ﬁ)gltabs
novement of handl e A5%eht! §€ARPPamted &ionthethatiom portize e hiof efitoas FYidM Y130
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such, a blear i g} | | rovided that contacts 52 an

opened even thougﬁk?rﬁﬁlé %e%f?\(guqmtégﬁaﬂahﬁ%@BnSfamepberd.Hlﬂ@bmer, in
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Referring now al %@”ﬁﬁe'ﬁi g‘jijrespﬁél.A, 34B , 34C and 32@,%3?1%5\%1 Clngpo%f'tg:ﬁ& th§4 of
circuit breaker rshowp dOUte-3Y)y whichaosursi aftenta slight rotdtide@| of an
i nsul at or mat er i alovenEnt eBhAAS bis§em ' des a top portion 403,
and a base 404 having,a top curvil i.-ng‘g?ﬂ%EF%’%E?’%@%HH@%&&@S@MM 70
rﬁgi onI 40267Cfavi ng&ﬁqqgﬁ’_'%ﬁ%f@r qabien lﬁﬁimugi‘gthgrra?gemﬁ@léﬁ&. f.&ﬁ?a@»eédﬁgiec%w
channel s i nt eutohii o tJ, ndl e platform gure
31) of handl e assenbl '?@7_0 S.ar e )'ijtﬁéé?bs}ge %é‘"gﬂﬁﬁﬂﬁﬁ 2t fromyrindigaiing that Birgpit es
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an opening operation has been attempted. However, in normal operation

when contacts 52 and 56 can be opened, stop members 112 rotate clockwise

With crossbar assembly 60 (and contact 52) when handle assembly 70 is

moved clockwise towards the OFF position. As such, stop members 112

rotate away from actuation tab cutout regions 110, as shown in Figure 6. This

allows for full movement of actuation tabs 108 within regions 110 which, in

turn, allows handle 24 to move to the OFF position,

Referring-now-alsoto-Figures 344, 348, 32 ,and 34D, shown is T
handle 24 of circuit breaker 10 which, in the preferred embodiment, is molded

of an insulator material such as plastic. Handle 24 includes a top portion 403,
and a base 404 having a top curvilinear surface 405 and a bottom cavity
region 406. Cavity region 406 includes protrusions 408 that define two
channels 407 into which sides 101A and 1018 of handle platform 101 (Figure
- 31) of handle assembly 70 are inserted (as shown in, for example, Figures 4,
5, and 6) to form an engagement connecting handle 24 to assembly 70. This



mechani sm 38 to change di sposition, as described above. D sposed

approxi mately m dway w thin one channel 407 (in the exenpl ary M&gpg@bt{mnt),
bet ween protrusions 408, is an integrally fornmed protrusion or nu 409
(Figure 34D) WHYBHL6997j ke the rest of handle 24, is prefer abi,%( A85AEg of an
I nsul ating material such as plastic whizgh is at |east partiaTy
conpressible. Side 1016 of .platform 101 (Figure 31) includes, approxi mtely
m dway therein; an indent or cutout 411 of approxinmately the sanme size and

shape as protrusi €en@don Bhabiep hidnl; e,assembly 70 is
I nserted into cha@%@%s 407 pr60t r us?gﬁbigéegj?mgieo?ﬁfﬁ%ﬁﬁ%@hm i ghtly

as it travels ov "f'fHS‘T'I3&topﬂbﬁﬂﬂ@dkipoéitie:h,@dé@ﬁ&déﬁo@éf'gm%ﬁb%& he
exenplary enbodi bxi Wela i s preferably rounded I"'h Shape so as
to facilitate tﬁg;é;ﬁ'g%?%% B’ﬁ%f%e ﬂe{%o’f?énltwe exesaplangd i nt o
channel s 407, pr Iment)Abétwaieh Iprétakdidny lid S hape and hecone
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center the connection bet e 34R%which, Qkﬁm&ammdwm-f@ﬁmféfgéwfbﬂﬁd
addi tion, the fricftandnsll ‘ f rusi pn 409 -wi th i ndent
serves to resist cgoaﬁggg?%t%ﬁgﬁgi%%@n%ﬂg%ﬁ@ﬁpﬁ It AtiRagtipartiadly, t her eby
provi ding a nore n bEplatform 101 ati dle 24, 1n
an alternative emg@}bmremaaﬁ (ﬁtrgsi on 409 ngt;gg,reer%‘[ﬂ)g%%@de%' Fﬁg@éﬂ'ﬂa ely
channel 407, .vvithbcorrespondl Zf' CHLEHTWOUL4T % of dnpmoximately theafanse giee aHAlA
and 1018 of pl at S0ape 28 protAsichih409) i Cﬁ"m&f@l 404 of handl e 24
includes a first In%ieﬂg 410 with a cwp\?i}il%ar opqﬁﬁiﬁg?c%ss?my 48 is105A and
terminating with an gddp O £haRRe)s 421 sprafrusion @08 wihdem@bmbksﬁggwyﬂmt& l's
substantial |y trtrangglogér tha ide 416 i s sonewhat
symmetrical to th%b 8'f fli- rstﬂang'gsﬂié,fgﬁégggﬁé' ?’ﬁa{}'lﬂwl indhgrexermparyi t h an
pdiment, pretrusion 408 is preferablyseindeéy

end portion 418 £ .ﬁ%ﬁfggrgbiﬁ%&oﬁéutate

provi ding a trungp @ uid.d t S ace section
exenpl ary enbodi nent%ée?'nc%éé.‘r@?@#{"ﬁ@ |S;HJ irseded inde channetsdaX,rotusibape.

Truncat ed end pof@% will retan ¢o Eanbnynm@ﬁgi?égﬁdl "é%%ie&@ﬁﬁﬁjne%t%ﬁﬂhggom

414, and i S confd,gur .as, to not interfere (nake

W O 01/ 16987 36 é!*%’?r ﬁ'%é@'%l?fﬁ@ H%t iRdent i1 serve tmantenthici copReiorthétiih

breaker 10 t hr oundile 24 bad handrR gitform 101. in addition, the frictional engagement. -
protrusion 409 with indent 411 serves to resist movement of platform 101

within channels 407, thereby providing a more secure connection between
platform 101 and handle 24. In an alternative embodimént, a protrusion 409
may be disposed in each channael 407, with corresponding indents 411
formed in both of sides 101A and 101B of platform 101.

As shown in Figure 34B, base 404 of handle 24 includes 3 first side

41.0witha£uwilineaﬁopturfave section 405A and terminating with an end
portion 414 which (in the exemplary embodiment) is substantially triangular in |
shape. A second side 416 is somewhat symmetrical to that of first side 410,
except that it terminates with an end portion 418 that is truncated in
comparison to end portion 414, praviding a truncated curvilinear top surface
section 4058. In the exempiary embodiment, end portion 418 is substantially
concave in shape. Truncated end portion 418 cleérly occupies less space
than end portion 414, and is configured so as to not interfere (make contact)



notion of handlé 24. In particular, end portion 418 is configured so as to

not interfere with automatic tri pdassenb![y 250 o;u'; Ir |ng geg@geifr%ggowen
circuit breaker 10 is in the OFF disposition or _ <o
oper ati on, aswehowes? I n Fi gures 6 ggd_ 9, rgﬁf\e/ggl Vﬁgdl Eegﬁ’?:gég&ﬂ)gﬁgvhgvisng
to Figures 35-38, shown In Figure | S36a r nandi e siider a2 hav

ning 426, a convex top surface 428, and a cor : :
Zgo?p\(?\'lt h?n circuit breaker 10, slider 424 |s positioned in a substantially
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QEZatﬁdtLhﬂgﬁ& e 24, along with the fact that (in the exenplary enbodi nent)
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1o pesist Z' g? i M. sydace-430 isplacedon topaf@indtsubstantially Wdi*ﬁp?’t’cgi sni’r‘fﬁéoéfmt Ic
to base 404 o » ' 4 haut | nterference (as can be
Seen (n Figure g Sridndte 7% aod Bofen U3 Stlidsele 4 protrudng ronghopsong t op
surface 428 of %ﬁﬁ-d‘h&sm religares@e and 37V HahdRopd Qﬂg%ﬁ]@%@g@@a@?kzﬁ_over

14 along arches 5.4 reduces

separation that coéﬁaﬁigﬁéﬁg{ @mﬁéb%? %gc%gﬁ wgerebvmmgmng%# fiagg/h 8?2?92223?/6.
As best shown i ralge mlmd@t%ﬂ@homﬂ? Q@éﬁ gff%ﬁgéz.hg‘l 2 F%veé'@aggl gaNRes,
base 404 incl Ud%ﬁd&rﬁvﬁgvgg gio%g (’?thciett)é:me Qurface 4394 of cover 14 as handle 24 is
rotated through its range of motion. The overlapping relationship of slider 424
with handle 24, along with the fact that (in the exemplary: embodiment)
opening 4286 of slider 424 is smaller than opening 22 of cover 14, provides a
barrier which helps to prevent foreign items entered into opening 22 from
reaching the internal workings of circuit breaker 10. For this purpose, slider
424 preferably Is thick enough such that It will not easily flex inward. In a

preferred embodiment, slider 424 is approximately .055 inches thick of celcon

thermoplasticrraterial; Although thick enough to resist significant inward flex
slider 424 is relatively thin compared to base-404 of handle 24, and is thin
enough to arc or ride over automatic trip assembly 250 of trip mechanism 40
without interference (as can be seen in Figure 3).

As handle 24 is rotated through its range of motion, top surface 428 of
slidér 424 makes contact with bottom surface 434 of cover 14 along arches
436 thereof. This contact reduces the chances of separation that could
compromise the barrier protection described above, As best shown in Figure



surface 405 fromend portion 414 to end portion 418. As top surface 428 of

slider 424 makes contact with arches 436 of cover 14 throug nge
of notion of handle 24, this contact causes a slight deflegt%i%éanrtcggo@ﬂe

si de edges' VWO0HIM8er 424 into grooves 438. This deflectiq,@Tngﬁ§ t he
friction between slider 424 and bottom7surface 434 of cover 14, enabling
handle 24 to 'snpbothly rotate through Its range of notion. As such, grooves
438 enable a thicker slider 424 to be Inplenented than otherwi se woul d be

possi bl e within.38headd i traints, of, cirecuit breaker 10, making
the slider nore §LI sfs?:%%?n?gﬁgﬁ\@?@?eﬁ@?qg%qtﬁﬁ%a nghesidg asgea ot tap
barrier protecti §Hfag om encepartion v 18 1b e 0 [
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of button 25 whi 8mobtelyrotate tieoagh ite r@f'iéé’bﬂﬂoté@ﬂ-eﬂﬁﬂ&gﬁr%\{ess'zdggeé@ﬁg g(not
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h t hr oughoug. f motion of handl
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not wi t hst andi ng maeigpf‘?m@%rg{ Bitd 4 1. i, cutout 238, As such,
cutout 238 of button 25 and cutr?g]\%\%gpéggﬁfbg#%gdBbmakg'ﬁéh'éSﬁdﬁr'BQI@perate in

order to preventeFitat feinuase flex and dnupprohiding éntancag bt r&é@tiorf‘mlg té%e
P gures 3 d

conmbi nati on of hardl |;1‘?]ﬂﬂl Li.der 424. Referring now to
40, and again to Fi Jﬁarrgéb ) pa\'?‘?hgg qves 438 AreiapRroximatehe §88 dnchestdeeppr of i | e
bet ween base 12 and cover 14 of circuit breaker 10. Base 12 |Is shown -

having a top region deaddition jo Hakngacthatatedlend pordioR 38! ' havi ng
a bottomregion ﬂqnab%éx gﬁ_ai %nat ed 122. Top ?@gi on 12'8)&%%4%%@@?%'9

i ncl udes rai sedrbgort rons. POFAVAESSRIRN440 pear eng earBprefindpartion 468yar
recessed porti obestigwminRigien3420amn 3482 A " 01/ 16987

' CT/ 1 BOOF 01219 sé& COX‘% 14, . As shown in the sS| g’e““{@r%rgglggw ARY vi ew of
Figure 40 taken 6% provides clearance for button 25 of push-to-trip actuator 230,

particularly when circuit breaker 10 is in the OFF disposition or during a
resetting operation. As also shown in Figure 15, working in conjunction with
cgt—-away section 440 is cutout 238 of button 25 which is positioned to provide
clearance for slider 424 (not shown) throughout the range of motion of handle
24, ‘Cutout 238 is sufficiently large so that top portion 25A of button 25 can
be depressed notwithstanding the presence of slider 424 within cutout 238,
As such, cutout 238 of button 25 and cut-away section 440 of handie 24

cooperateinorderto prevent interference between push-to-trip actuator 230
“and the combination of handle 24 and slider 424,

Referring now to Figures 39 and 40, and again to Figure 2, particular
attention is directed to the profile between base 12 and cover 14 of circuit
breaker 10. Base 12 is shown having a top region generally designated 120,
and cover 14 is shown having a bottom region generally designated 122. Top
region 120 of base 12 includes raised portions 124 that mate with
corresponding cut-away or recessed portions 126 in bottom region 122 of



the line 40-40 of Figure 1, when cover 14 |s connected to base 12,
appropriate attaching devices 128 (conprising nmounting scregg ﬁ?@o
exenpl ary enbodi nent) are inserted into holes or openings 1 (I\tl_"ﬂ& A&) in
cover 14 abov¥WOA&¢@85ed portions 126 and enter correspondi %Tﬂﬁéoﬁn

openings 18 in raised portions 124 of Id@se 12. Attaching devices 128 are
sel ected so that, upon full Insertion, the bottons thereof do not
substantial |y, if at al |, penetrate base. 12 below Its raised portions

124. As such, thltss)verrmmntn\e r mwWthin the main
body of base 12 Whﬁ:reb atrs{el 2@’?,‘.'ﬁ%ﬁ@?%@@%@%@r‘{ﬁ&ﬁﬁﬁgwee‘?@tmepmr@m
i nt ernal wor ki ngst ﬂ%ﬂér‘wOﬁmgumﬂmvtanmweoﬂﬂmc&mcmrtblﬂéﬁé 34 and
recessed portion .ected so t at achi ng devi ces 8 can
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sulf el ently, sty SwamwiaecticaoRy emSoRas v RoBt S 1o HLPDS) i
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exenpl ary enbodi aching devices 128 are appr 'gure,
| ength and penet ?%Pér‘ B‘gﬁ'&%‘ﬁﬁ teceassd partiong mandnemelraoa'esbmw'ﬁ RoVes b4 of

base 12 s SMouepeings 101 g8 BB A B B AL, 2

provi de a nmounti ng arrangerrent now
also to Figure 4§elestadamiha upenifalbinsafion] thcfitonRbRicr 8 HRPSLERDNAIR,

h | ncl ud t
134 and a 305393253?2&%%‘?%?%% 42 e %e%&%‘é‘ﬁ%éﬁéimm 136
and a grippi ng (ouatingdjrangémbarconry egtsrp%gmﬂ%ﬂﬁé)’ﬁﬁg ﬁ}/ i ncl udes
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As shown in Figure 40 and described above, attaching devices 128
provide a mounting arrangement between base 12 and cover 14. Referring
now also to Figure 41, attaching device 128 of the exemplary embodiment is
shown including a main member 132 comprising a mounting screw with a
head 134 and a body separated into a non-gripping {non-threaded) portion
136 and a gripping (threaded) portion 138. Attaching device 128 also

includes-a-compressible member 140 that (when fully assembiled) is adjacent
to head 134 and engaged by non-threaded portion 136 of mounting screw
132. Compressible member 140 may be an elastomeric washer (asinthe
exemplary embodiment), or it may be another compressible device such as a
spring. In the cross-sectional view of Figure 40, attaching device 128 is
shown assembled and inserted into opening 16 (Figure 2) in cover 14 and
corresponding opening 18 in base 12. Figure 40 shows gripping portion 138
extending into and attaching with base 12, non-gripping portion 136 extending



shown in a position bet ween head 134 and a top surface of cover 14. In this

4
nmounti ng arrangenent, the conpressibility of nenber 140 pernﬁgﬁ %gég.%z
and cover 14 to tenporarily and substantially instantaneously 2 Q a
smal | di st ancHAH&H8hbr essure devel ops within circuit breakaicrhfloiysh as due
to the generation of gases during high 3urrent interruption (opening of
contacts 52 and 56). This separation along the interface between base 12
and cover 14 allows the generated gases to be vented, providing a pressure

rel ease that prottBsughtdosest 4 ugidiad ' i, Cll&- Dreaker ,10.
Referring now to 4@ gures 42, 43 442,1%68',%@5% Q%‘?@,f{’ﬁ@@t’“g%ﬁ E%S,S‘g]%hom
are support menbel®1HER betuearsbasenl2 snd caver . cBampresBiblames i qghion Wi th

base 12 and covergh i [ i I 52 within which are
forned slots 154,68\ 2&3}?%?%8&@ %%%ﬁﬁg%ﬂgﬁgééOMPﬁfﬁc%IEM%@s 14a In tps vi ew
of base 12 wi t hodBoOWHRgamEmgsicht tieé Bomprabamsit) of ﬂﬂé%b@'ﬁﬁ@

or channels 156 %q?%@ig;ﬁ)?%sl ots 154A, and grooves or cC ahﬁﬁ@dﬁﬁqgoves

adj acent to sl ot SPoRiY 8R sHistgntially instentanesudp 2éparite a
sideval | s 152. BsrmlidistaheOwhes 2dA forned in the top
of sidewalls 152., Cover 14 incFﬁggriﬁéﬁﬁﬁﬁg%ﬁﬁtﬂﬁﬁfag?fg?%ﬁum%ﬂues
viewabl e i n Fi guf&fegengrationofigeises during highnestrent internigtion (8péhingaf Whi ch
align with sl otscmegwaﬁgé fﬁg\gectiﬁel X of base 12 when cover 14 is
positi oned on top gf ase 12777 gharajensalong the interfane hetweer base 12
channel s -t hat - 8né cever 14aallows-thb genetted Base¥ '@ 2. Support
menmber 150A i ncl libg%s atgggllg_r of ‘i_lhgul dere grss'upp%ﬁe’{\?\ﬁédrfgga‘%qiég adw(?ggure
connection wal | ¥ otekts © steictrakjntagsibnef ciicuit besaker heam as shown
in Figures 44A and 44B. Support nenber 150A of the exenplary enbodi nent

al so includes an operRefgrrirgPnewth RighkdsUs - 42edi AN stantially
extends upwardly_into wall 160. Sugport ﬁgnagggﬂl4ﬁ‘g#$%éd§§8 ﬁ"ﬁ!)ﬁﬁr of
shoul ders or suppStt" HGRIPPerigDembersal Sénand 1 508 ofeirduittidakdrerigbet ween,

o1 Tobey Pt AT R AR Hheb B i ioulmi i
wal | 163 i ncl ude¥Sh a6 imed sints 1156/ gndl 1554 5A9 shoked il LR SRR
extending cut outa fdpial of Base 12 without components therein, sidewails 152 also'include
grooves or channels 156 adjacent to slots 154A, and grooves or channels
157 adjacent to slots 155A, both formed on the outer surfaces 152A of |
sidewalls 152. Base 12 also includes smalf recesses 21A formed in the top of
sidewalls 152. Cover 14 includes sidewalls 153 (only one of which is
viewab!e in Figure 42) within which are formed slots 154B and 1558 which
align with slots 154A and 155A, respectively, of base 12 when cover 14 is
positioned on top of base 12. Sidewalls 153 also include grooves or channels

that-are-similarto-channels156-and 157 of base 12,

Support member 150A includes a pair of shoulders or support wings
158 and a connection wall 160 therebetween, forming essentially an i-beam
as shown in Figures 44A and 448, Support member 150A of the exemplary
embodiment also includes an opening 159 and a cutout region 161 that
substantially extends upwardly into wall 160. Support member 150B includes
a pair of shoulders or support wings 162 and a connection wall 163
therebetween, also forming essentially an I-beam as shown in Figures 45A,



In use, as shown in Figure 46, support nenber 150A is inserted into slots
154A of base 12 whereby shoul ders 158 engage grooves 156. lnfStl\Wérgh 00
position, co g@t)é)?n wal | 160 is disposed internally within the ogy %f
base 12 andnﬁ &7 IBTy perpendi cular to sidewal ls 152. |n rehasémibo the
ot her Internal conponents of circuit b#leaker 10, support nmenber 150A Is
di sposed between arc extinguisher assenbly 34 and sl ot notor assenbly 32
in the exenplary ,enbodinent. In that position, the clearance provided by

cutout region 161455 26K145Gat laghe meemphing baibodiman ogall ¢6§ﬁ{cﬁﬁieg3éncé?gaﬁi($a‘it?g
' be

separation) to ar; 4 f .arc extingui sher assenbly 34 1n or
di ssi pated, whi l elﬁtv?gwth?gﬂﬁgs"gﬁ\}@'%a'hu%‘ﬁ?ﬁd%@xwmm@Bkﬂloatte'gli@ 168 i nternal

wor ki ngs of circuit breaker 10 (those conmponents to the |eft of support

Tog on 161 also aptunes thar  maeanl e eencacira FERERL 180h P PR om0

region 161 al so %@grg t?gt nmovabl e cont act .

move t hroughout [4&° %ﬁio gse danderehy stinuldars 16pengage Grobves A6500% this

cl earance for uppesitiahCedi [ 3. of c chute 46 which 1Is

i nserted theret h??uglh. Asdﬁgleg%n@%@\Aﬂqéi@ngr&f’gﬁﬁ%"%@g&w theRodyof besesl 3 s

inserted Into s@odgenseily perpaniic Lﬂéﬂ'tﬂh&f@@lsﬂbgywﬁléﬁo}ﬁ% tﬁé‘%ﬂ%‘?irﬁﬁﬁo es
I n ody

157. As such, c§ | |1 1. 63,is,disposed Internally w thi

of base 12 and ggﬁ‘g’g’é?@g °‘£§1’5‘5&%ﬁe@5%10qtsapewamw 1564 is dispostdbetwedrP
the other internarc extimgpishenassePhible B4 Gnidtsidi! ort nmember 150B
I s di sposed between slot notor asgerrb%?llgzli sé&ztrgd;} Fés.%eg'b‘?@?gg“@&??wwﬁew

ei(errpl ary ]tcanbodi e diment. {mthat peskiondhe claarande preg'deﬂ b @atdiit RGiSe S 61 .

cl earance for no ve throughout its require

range of notion. El oﬁgglﬂ{egd ostj%irEr'?garﬁ%%r&%gwcg&opg‘f?g@a'@ﬁ%ﬁ@ apelagedd ween

sl ot notor assenBf§reextiagidsherdssbatbis3Bib ordensd W@diﬁﬁp&‘ﬂeﬁf‘wﬁﬁ@w']éﬁ%bpo‘c val |
of cl

163 to act as a Paikd flor .protect i the internal workings cuit
breaker 10 (t hosgéfg%én%%ﬁe%@%fgr PW&B&%QHFG Htemng|iwedsingsrof eirouit bEaRenso vi ewed

in Figure 46) fr{hosecomppresntd t thadstt BASEH ' reale cont act
separation. 1 5 ;rgoh 2004 VWO 01/16987 41 Sﬁ%@ggﬁ ﬁ%@g&ﬁ%ﬁﬂggget hen
pl aced on top of B iN gecing, gag/ephot gaseso Gutost regippdBtl alseehanss §kRA and
150B are | nsert egtovatile céhi%ﬁa%é@l%@%u%?e%t rdot to r%tokrg?rll%hghout lts.required

range of motion. Opening 159 provides clearance for upper arc runner 48A
(Flgure 3) of arc chute 46 which is inserted therethrough.

As also shown in Figure 46, support member 1508B is inserted into
slots 155A of base 12 whereby shoulders 162 engage grooves 157, As such,
connection wall 163 is disposed internally within the body of base 12 and
generally perpendicular to sidewalls 152. in relation to the other internal
components of circuit breaker 10, support member 150B is disposed between

stot motor assembly 32 and sideplates 84 in the exemplary embodiment. In
that position, cutout region 165 provides clearance for movable contact arm
50 to move throughout its required range of motion. Elongated housing 164
serves to fill vacant space between slot motor assembly 32 and sideplates 84,
and works with the rest of wall 163 to act as a barrier for protecting the
internal workings of circuit breaker 10 (those components to the right of
support member 150B as viewed in Figure 46) from arcing and/or hot gases
potentially created by contact separation.



and shoul ders 158 and 162 engage their respective grooves, as shown in
Figure 1. Disposed as such, the |I-beam nature of each of squga&.gga&grs I
50A and 150B prevents or limts further separation of sidewalls 155 and 153
due to circun@@ﬁﬂ%@§7such as the buildup of pressure withi rpcgimguilebr eaker
10 resulting fromthe generation of gades during high current interruption
(opening of contacts 52 and 56). In addition, shoulders 158 and 162 are
_appropriately dinmensioned and nmanufactured of suitable material so as to

enabl e support nenber Las0A4antheh vent | f.circuit
breaker 10 V\hereq.“e'plhgfsstge can b?%eﬁdéba@é’?.%fﬁﬁgﬁwg' g’ﬁ%{%%gdﬁ%ppﬁﬁﬁ@ﬁ@@@

pressure wWithin circ Ofnard 190B armipseriedinte dipts 1548 aﬂ@ubsﬁrréséﬁéivgm
162 'wi ng" sliglandyshou r rogves) to *provide. 'S’
outward venting i hr oug% g‘?é@f@?? eﬁ%égﬁl%ﬁ,ﬂ?pﬁq egre@vesyAs shown it he

sane time maint a'9HRJ- Pigeosad as 2ich, treol-Bein AktuE oPBEEK Qf%&% M

separation' di sta i dt h of connection walls 160 an members
shoul ders 158 ang%?%fn%ggpg'@tvﬁ(}@l%fﬁ"yﬁéu'?@r@@()étﬂtbu oiisidewapen 52 bng4gh

venting through due tekintiimstantad & N Tol nce of those portions
in the slots. Adgit ilc')_‘régJ venti ngﬁ%gwﬁ@%ﬁﬁ@%@ﬁeﬁ&ﬁ%?_frcmﬂihjaal@ermo
which are for med G {gdrom the gereretion ofgasesrduring tigh drfertlintBRgsiick? and the

bottom of si dewa{dpenifeof & : ni 21 are smal | enough and
appropriately cog;g guagtdl ﬁ't&ﬁg? aﬁﬁé@ﬁﬁ#‘ﬂ%méhewgﬁm tadhend 162 aien i s
substantial |y pr8RRRPEatelyditiensiphet and mhaHdsdtaratEsis d -150B are
I npl enmented in tgl%lblg)éﬁgﬁ%r?% nt)oq],é nt, other nunbgéglégﬁé%g@@ﬁomort
nmechani sns may, &e COUT'SE, @etéq%l %@ﬂdlﬂ@ﬁﬁﬁetﬂhﬁdlow ventingat cirgdipcement
of one or nore sbreakesipphetebygirisdife yyexperinental |y
establ i shed via épe anal_é‘%{és, of st resgngg(z%@%?%%sugﬂﬁﬂf@ taiggheldver of
a particul ar ci rifaFEUTBVERIRFircyitbreaker Wntiwioutentdgesiofstoul dBrTRES 504384 and
150E are formed ‘@ingraligrsy s@tivakd sing guant um 8800 (60% gl ass
reinforced). Now referring to I@? SALW 55“%2\ %Hﬁ’%?%,tosmeme.m gutwardul ati on
barrier or 15 MEEENGYURUGIDSIDtY 160871 53€T hBB%I%?Q@B.%hE%eétltﬁgggﬁ\?Z%e of the
present inventi qnain%ﬂihgﬁfu%(ﬂaﬂr 1§g| el d§800_ i ncludes a vertica ™~ 502
havi ng sides with channel's™or ar Fad 1 zﬂtorﬁﬁaga &bhstant separation distance.
The width of connection walls 160 and 163 near shoulders 158 and 162
respectively, are selected so as to permit such venting through the slots

notwithstanding the presence of those portions in the slots. Additional
venting is provided by openings 21 (Figure 1) which are formed at the
interface between recesses 21A of base 12 and the bottom of sidewalls 153
of i

cover 14. Openings 21 are small enough and appropriately configured so

that insertion of foreign items therein is substantially prevented.

AlfhoughMesupportmembers“lﬁGA and 150B are implemented in the
exemplary embodiment, other numbers of such support mechanisms may, of
course, be employed. Furth_ermore, the exact placement of one or more such
support members js preferably experimentally established via the analysis of
stress conditions in the base and cover of a particular circuit breaker. In one
embodiment, support members 150A and 1508 are formed of molded
material comprising quantum 8800 (60% glass reinforced).

"Now referring to Figures 47A and 47B, shown is an insulation barrier or



connected to wall 502 is a shoulder 506 on which is formed a rounded cap
508. An opening 509 is formed in the top of Cap 508, and an {aReniRg &%0 S
formed in thgﬁ&nderside of shoul der 506, form ng a cylindrical caV|9y

t her ebet ween. P YHEAY enbodi nent, deflector 500 is |ntegral permEdodeds of a
thernoset plastic material. Now referriddg also to Figures 48 and 49, shown
in Figure 48 Is a side elevational view of the internal conponents of ..
circuit breaker 10 without arc extinguisher assenbly 34. Line termnal 29

i s shown connect ddflésionsFERbfthel B} | AL 0 Figure 49, defl ector
500 i s shown positioned above pﬁ%%“?t'r"%@@%‘wa?ﬂgéibor |6%895y31lgiesaa,d

covering screw 4§%ﬂi§ﬁ’c%a!.t5ﬁﬁ hadngsided 88thratmanatlsleapdovee goar tlhgpkéﬂ i nserted
wi t hi n openi ng S%negégécu?c\%! m 5Q2 L&%%_ég)ef | ector 500 i s pos I'Oned al ong
the side of collar 2 AL 19 510 Ga‘?erh@iatﬁfﬂjmedmmuadeembby 34.

Referring al so n9W8.t Ankipgning $9, is SdHmud ih%héggeﬁa%a%%%ggﬂbgprqﬂ?ﬁw@%

base 12 and covefogrb4aﬁﬁp%rot er. circuit bre

collar 295, not “SHE undesside, pEshsulderH086, forminiha eylitefricacdity 500 | s

i mpl emented Wi tthieFeb@tiEen. t|r . t s vertjically slid into base 12
such that grooves 504" engal&t'-:g veri?%%ﬁe{/]k’eq&ﬂ%ﬁt&’fﬁbbbﬁa]Bf%%WdﬁgldBd@fMi ch
are forned on ftthefAnesst plastit awaerid52B of sidewal |s 152 (see al so Figure
43). This engagenent subst.antially prevents any |lateral nove f defl ector

500 rel ative .to base ; bl vertjcal wall 502 to extend
substantial ly per per%.é?gfee{%g%n%@ﬂu@?mq 49, showgrin Figiwe 33 isiatdidait any
gaps near its edieationshdewof theniatenallca .
appropriately p%?chhb dinb e412 %?ﬁ%&l’?ﬁgb%ﬁgﬁpﬁ%ﬁi@wdtgp%ﬁ'["or 500
is properly aligne '&?ﬁ"?{ ﬁsééf@i&ﬁ -o-inpdeminal29 isahBwniemnnested ¢ aaded t o
line term nal 2%etaithed cél 144 | r 2 ortions of cover
14 are positionl%gu’é:rl gséaﬁgﬁﬁa\%%?ﬁb %hgtg?od'l%@jﬁsé@g"%%@P@%ab@YQi cal
novenent of def and cherisg 8trew 4889 5dhaR ki

prevented. In adgBimhaNat 18 P%f%iﬂ'ﬁ! 20 éj‘{) ct_Serg 14 aI?gns W Pht%%rl/ 16987
43 15 March 2004 PCT/IEOC)$§ 1 o%ﬁf‘ﬁ%ﬂ Yl 8'1" WPENNGR G articaltwall 808 of
enabl ing a t ool d8lRHOES0GIssmsitiotied ehing!the shfe SFSAMEPEYS Hrak ASRRAIRLaLEL rd NE
cavity of cap 59&%&993%8&58@@4‘?“@ y g

Referring also now to Figure 50, shown is deflector 500 in relation to
base 12 and cover 14 (the other circuit breaker components, including collar -
295, not shown for the sake of clarity). When deflector 500 Is implemented
within circuit breaker 10, it is vertically slid into base 12 such that grooves 504
engage vertically-extending protrusions 514 which are formed on the inner
surfaces 1528 of sidewalls 152 (see also Figure 43). This engagement
substantially prevents any latera| movemem_af_deﬂector_‘éOOJelativeJcebase

12, and enables vertical wall 502 to extend substantially perpendicularly
between sidewalls 152 of base 12 without any gaps near its edges.
Protrusions or rails 514 are, of course, appropriately positioned in base 12 so
that a fully inserted deflector 500 is properly aligned with respect to the collar
295 that is connected to line terminal 29. When cover 14 is secured to base
12, portions of cover 14 are positioned close to and above the top of cap 508
whereby vertical movement of deflector 500 relative to base 12 is also
substantially prevented. In addition, one of holes 20 of cover 14 aligns with



mani pul ate screw 488 (Figure 2'9) of collar 295 in order to tighten, or

| oosen the connection.of line termnal 29 to an external c¢
Posi ti oned aswge(\'?&{ggped above within circuit breaker 10, deﬁ?%@?ﬁgﬁ)
provi des an Insulation barrier for effectively protecting ceatheso28p from

arcing and/or hot gases that may be gefserated within circuit breaker 10,
particularly during Interruption of high currents. Referring nowto
Figures 51-54, shown is an exanple of a conventional nmulti-wire |ug

assenbly 360 t hatORPANGRIVskatklastonBoacherssy shablift a%bdiGubt Rreaker 10 to
enabl e nore than %%QWctor | ine to be rout eollﬁljtahe(?[e%;dhfr'ggéahs%r%gé%ﬂ‘;?
y

360 includes a bo {iseded mie the eqvityiof cap 508 @ad tarpprgedidlyy St ep- i ke
fashi on thereon. neriputhteyscash 4 idf %ﬂ&sc t wall 365 friom which
protrudes an apprﬁé)lri ately con?ibgﬁltgllejggg nnegﬁ%&%&f‘tqrﬂ?ft°§@6tetﬂm!0®&en

i nsertable Into MaEOMsGH0ROblinalseminay 2960 an dxrsralbdnls@g, Fi gure 1) and

securable to load terminal 28 of circuit breaker 10 via a securenent
device such as sel f-rphgtigh .shown . is a lug insulator 370

95. Al's f
of the present Ip?p\cggsl on‘é %?gﬁpé%%{ eﬁfg"’."ﬁa‘ﬂ deareyitbeeakes 48y defiebtéragoted of
two substanti al A isbulption barridr forwflebti i | 52)
t herebetween. Ng /o. h ¢ é'on!ta I nsuLat or ﬂ??%@ezy\gt)dt?c:tlégucﬁ’gép%ﬁfﬁrw&d?lag
| ocking strap or ﬁ%ctl ﬁgé sge it A% be pgnarated withinwincuit bedaker e, peHisulAnY and
a horizontal . bar d@éfg interRIpEbA OMRA cgﬂfelﬁmg an opening 380 that Is

appropriately dize-d-and configured for insertion.of connector 366 of |ug

assenbly 360 therein. Efach Wte 374 includes a tapered portion 382, a
front portion 383, arddCelG teRighfash 15 thosimis an, exampieibes nal | y

di sposed pr ot r uscamveRfidhdl el ' a_preferred enbodi nent,
i nsul ator 370 is,_conprised. of “m?ﬁ% rar%?o a@%{)r{h‘%@?%ﬁe Uggd g8 @iraacassaryur e

03, et or e conncbl P DR sEean o ansmmons e anseattiod i dRlyeq , 1
Mar ch 2004 PCT/ x’é%%f'ﬁ‘?% g%%%’"é@%d& '8@8&%@@&6& A6 Mithes plaTatinaatiuge 864t or
;gﬁt gﬂffir bars. 2%%%";1 ﬁ;‘;{i&fﬁ‘ﬁﬁ%&fﬁ??ﬁ%@?335%5%*%%%%%%&éon!fﬁl:'h, 325 |
o surface 3635 Al ppropriately configured connector portion
366 that is insertable Into load conductor opening 26 in base 12 (see Figure
1) and securable to load terminal 28 of circuit breaker 10 via a securement
device such as self-retaining collar 295. Also shown is a lug insulator 370 of
the present invention. Insulator 370 includes a main body 372 formed of two
substantially parallel plates 374 with a wall 376 (Figure 52) therebetween.
Near its front, insulator 370 also includes an integral locking strap or locking
structure 378 with two vertical side bars 379 and a horizontal bar 381
therebetween forming an opening 380 that is appropriately sized and

configured for insertion of connector 368 of lug assembly 360 therein. Each
plate 374 includes a tapered portion 382, a front portion 383, and, in the
exemplary embodiment, an internally disposed protrusion 384 (only one is

shown). In a preferred embodiment, insulator 370 is comprised of
thermoplastic materiat.

As shown in Figure 53, before connection to a circuit breaker, lug
assembly 360 may advantageously be assembled to lug insulator 370, with



assenbly 360 abuts against the bottons of protrusions 384 of plates 374.
This abutnment, along with wall 376 (Figure 52) of insulator1%ﬁ@&?9goo4
hori zont al bﬁkﬂﬁﬁém9f | ocking strap 378, serves to help secure ['ug
assenbly 360 to T'ug insulator 370 and prevent vertical sepuUTABIWGM219

t herebet ween. After the aforenentioned4assenbly, connector 366 of | ug
assenbly 360 nmay then be inserted, in normal fashion, Into | oad conductor
opening 26 in base 12 of circuit breaker 10 (as shown in Figure 54) and

secured to | oad tRA% 32 plaged batwean phites 8T Bhd ¢OHhER0SAEH 295
(not visible). NCB;fe g@g%gd‘éﬁntk. ortions 383 of plat gssgé;ﬁ‘gg%%@mar%mst
external surfaces fof e, YI9C "S%‘Wm?%un@ﬁmw 3Sbatointacty bas 37%eand

connecti on. Once bavi38d &if fyck ' ; I termnal 28, insul ator
G uIsh e dicsitidrd &P6lon, B10% Hivaca tetotuay) due

370 is | ocked IH@E&E&E and canno

to the contact b '_YIQQOI@%S EgaiaﬁttBé&oﬁbmsaﬂfprotmmbﬁggguo%ﬂfes of lug
assenbly 360. Luqti L OVI ectrical .insulation for
multi-wire lug (&s%E%;?tgg@?&&hﬁ'mwﬁﬁg\?ﬁZ#'ﬁﬁrﬁ{ hf)som'ﬂ%t'@@f s8R and hotiadrtah,

| ug insul ator 37®ar king strap VBJIesves 10 | -of |.u
assenbly 360. | Nin t%iﬁﬂoar taEered,port%Hgﬁﬁgé'gflggFgg%@glg%ﬁ%f%lmgw t he
step-1ike confi gursgﬁ > 70,anq prgyenioveriical sparation therebetiveanc @dr s provi ded

for all lugs. A afwagentidifady z | :0f -t he-presnt invention has
been described with ar{certai%teﬁ{ebir’ggﬁo &ggﬁéwgﬂs?wg{)’a'ﬁodﬁgy&ﬁh@@s to

formand det ai | $&{teddn femealfashiontinttepad condudts kel cope of
the invention aé"'aﬁ‘r\,ﬁw'ﬁéfw §I Ei megﬁ.l| 15 March Z%érﬁ\? %ﬁg" k%‘:'éifoi
circuit interrupter whic con(S SOgWN In Figre ¢ and seeurad it loaditetrsinat2theiet ed
Wi th separabl e n@isecurentesnt teviee siiiHas ' LiflleSP Ay chani sm

i ncludi ng’ a cradgge, H}él ot af i fro?n gaﬁ*???qugf'?ﬁﬂ'c?ﬂ‘ Fg@a{haggegﬁﬂqrg%‘? on
in the event of~a Crf ﬁ{ﬂsﬁg‘tfg’gf 897ipat exdamal Surfaties didased2aprovfiig ure with
Bor Lo, al ong g e o e R cohRediith, WBACK Béhriditat oS sBterido laad ch

portion, along with a pivot pin, also di spose
has a cross- sectPHRER! &8 daulater 870 isdockedtinaithee and Barfidl beGeparatbyser t ed

t hrough sai d | arggg Ll ng slid into seated engagenent wth
said smaller cut omﬁ@ggﬁ'{ﬂfeg%@ Qﬂegﬁ) ﬂﬁj??"q??hrl@bﬁ’ﬁﬁ'ﬂ mckmcﬁ%ma@ theremifai m
1, wherein the Anfroivalli36s ofdesassembly 360,

Lug insulatqr 370 provides electrical insulatio.n for multi-wire lug
assembly 360. While providing this protective.insul‘ation. lug insulator 370
nonetheless provides easy access to lugs 364 of lug assembly 360. In
particular, tapered portions 382 of plates 374 follow the step-like configuration
of lugs 364 so that convenient access is provided for all lugs.

Althoughihe—preferfvedﬂambodiment*oﬂhewésent invention has been
described with a certain degree of particularity, various changes to form and

detail may be made without departing from the spirit and scope of the invention
as herelnafter claimed.,



two shoul ders defining a stepped-inward portion that is seated wi thin the
smal l er cutout portion. 3. Acircuit breaker according to ghggP&?ereln
the stepped-inward portion is positioned mdway al ong the Ieng

pivot pin. 4. Acircuit interrupter according to claim1,2 or 3, wherein
the pivot pin has two ends rotatably seated within the housing. 5. A
circuit breaker according to claim1,2,3 or 4, wherein the pivot pinis
rotatably seated in the smaller cutout jgortion. 6. A circuit breaker
according to claims5, wherein the pivot pinis rotatably disposed within
the housing. 7. A circuit breaker according to any of clains 1'to 6,
wherein topAamperating nechani smconprises a spring applying a spring force
upon the cradle in a longitudinal direction which force tends to maintain
the seating of the pivot pin in the smaller cutout portion. 15 March 2004
46 8. Acircuiy, breﬂke&mﬁﬁcﬂﬁghu eFO Al % ?ﬁ@%ﬂﬁﬁﬁ hﬁeﬁ@uéher%gaagge
operating. nmechani sm has a sto ‘{:Ylsposea1 t i N

posi t i onetM&reorHsGtedawvithn $eparab rnane contaéte witbin ru)\lmmelng ofaid hepdratiiger i n

1.VO in from
Cnesfal | er et out por e or b A/ Bef e MR bP LBt Bl n e e
pr ecedi ng®Y¥anhPh trinpgrenerationesaid gradieshavingdan apegere with asmatior titoutporion bot h
sem -cir Ca'dijaéerit L{e} &W&?enlng into a larger cutout portion, along with a pivot pin, also disposed

within the housing, which has a cross-sectional diameter sized to enable said pin to be

inserted through said larger cutout portion and slid into seated engagement with said

smaller cutout portion.,

2. A circuit interrupter according to claim 1, wherein the pivot pin includes
two shoulders defining a stepped-inward portion that is seated within the smaller Qutouf
portion. |

3. A circuit breaker according to claim 2, wherein the stepped-inward portion

is positioned midway along the length of the pivot pin.

4, A circuit interrupter according to claim 1,2 or 3, wherein the pivot pin has
two ends rotatably seated within the housing.

5. A circuit breaker according to claim 1,2,3 or 4, wherein the pivot pin is
rotatably seated in the smaller cutout portion,

6. A circuit breaker according to claim 5, wherein the pivot pin is rotatably
disposed within the housing.

7. A circuit breaker according to any of claims 1 to 6, wherein the operating
mechanism comprises a spring applying a spring force upon the cradie in a longitudinal
direction which force tends to maintain the seating of the pivot pin in the smaller cutout
portioﬁ.
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8. A circuit breaker according to any of claims 1 to 6, wherein the operating
mechanism has a stop bar disposed within the housing and positioned to abut an indent
of the cradle when movement of the latter in a longitudinal direction is initiated that would
unseat the pivot pin from the smaller cutout portion.

0. A circuit breaker according to any of the preceding claims, wherein the
smaller and larger cutout portions are both semi-circutar in shape.






